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1a. Pursuant to FAR Clause 52.232-22 Limitation of Funds, this modification increases the funds allotted
to this delivery order by $73,800.00 In accordance with the contractor's email dated 24 Jun 2002, the
additional funding is expected to cover performance thréugh 31 Jul 2002. The contractor's email is
incorporated herein by reference.

b. In addition, two addifional CLINs will be added as indicated in Section B. As a result of the additional
CLINs, CLIN 0001 estimated cost will be decreased by the total cost amounts of these two CLINs,

C. This modification also makes an Administration Change fo this delivery order by decreasing the total
contract value by 75 cents in order to make the dollar value of the contract even, as it is not normal
Government procedure to award contracts with cens.

2. As aresult of paragraphs 1a and 1b, this delivery order is hereby modified as follows:
a. SECTION B - SUPPLIES OR SERVICES:

5352.232-9001 Implementation of Limitation of Funds (AFMC) (JUL 1997)

(&) The sum allotted to this Delivery Order and available for payment of costs under CLINs 0001-0008
through 31 Jul 2002 in accordance with the clause in Section | entitled Limitation of Funds, is
$17,611,018.00, an increase of $73.800.00 from 17.537.218.00.

iy Unit Price
ITEM SUPPLIES OR SERVICES Purch Unit Total ltem Amount
0001 CLIN Change $2,240,243.00
Lot NTE -£36,000.75
Noun: RESEARCH AND DATA
Total Quantity; 1
MNew Total ltem Amount:  $2.240,243.00
ACREN: g
NSN: N - Not Applicable
DD1423 is Exhibit: A
Contract type: U - COST PLUS FIXED FEE
Inspection: DESTINATION
Acceptance: DESTINATION
FoB: CESTINATION
Descriptive Data:

THE CONTRACTOR SHALL CONDUCT RESEARCH IN ACCORDANCE WITH THE REVISED
STATEMENT OF WORK ENTITLED "BIOACOUSTIC, NOISE, AND VIBRATION RESEARCH AND
SUSTAINMENT EFFORT", DATED 30 AUGUST 2000.

000119 CLIN Change
Nowun; Funding Info Only
ACRN: AU +3$37,800.00

F33615-98-1-6000 00041 8
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Qty Unit Price

ITEM __SUPPLIES OR SERVICES Purch Unit Total ltlem Amount
OFERATIONS AND MAINTENANCE (O&M) {3400)
0005 CLIN Establish 1 EST $13,500.00
Each EST $13,500.00
Nowr: O&M (3400) IN SUPPORT OF RESEARCH AND
DEVELOPMENT
ACRN: AZ
NSN: N - Not Applicable
DD1423 is Exhibit: A
Contract type: U- COST PLUS FIXED FEE
Inspection: DESTINATION
Acceptance: DESTINATION
FOB: DESTINATION
Descriptive Data:

The contractor shall conduct research in sccordance with Section J Aftachment 3, Staternent af Work
entitled T-1 Noise Measurement and Analysis™. The contractor shall deliver data in accordance with
Secfion J, Exhibit A, the Contract Dats Requirements List, DD Form 1423, dated 30 Jun 1998,

PRODUCTION ({3010) CLIN

0006 CLIN Estsblish 1 EST §22,500.00
Each EST $22.500.00
Noun: PRODUCTION (3010) IN SUPPORT OF RESEARCH AND
DEVELOPMENT
ACRN: AY
NSN; N - Not Applicable
DD1423 is Exhibit: A
Contract type: U - COST PLUS FIXED FEE
Inspection: DESTINATION
Acceptance: DESTINATION
FOB: DESTINATION
Descriptive Data:

The confractor shall conduct research in accordance with Section J, Attachment 2, Statement of Work
enlilled "T-38C Moise Measurement and Analysis”. The contractor shall defiver dala in accordangce with
Section J, Exhibit A, the Contract Data Requirements List, DD Form 1423, dated 30 Jun 1998,

b. SECTION F - DELIVERIES OR PERFORMANCE:

F33615-98-D-6000 00041 &
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SHIP MARK  TRANS

ITEM SUPPLIES SCHEDULE DATA QTY TO FCR PRI DATE
0005 1- = - FY1458 ¥ . 30 Dec 2002
MNoun: D&M (3400) IN SUPPORT OF RESEARCH AND
DEVELOPMENT
ACRN: AZ
Descripiive Data:
The scheduled delivery date is for completion of all research and data as required by the
Statement of Waork, Attachment 3, and delivery of all reports in accordance with Exhibit A,
Contract Data Requirements List,
0006 1 FY1456 30 Dec 2002
Noun: PRODUCTION (3010) IN SUPPORT OF RESEARCH
AND DEVELOPMENT
ACRN: AY

Descriptive Data:

The schedufed delivery date Is for completion of all research and data as required by the
Statement of Work, Attachment 2, and delivery of all reports in accordance with Exhibit A,
Contract Data Requirements List.

c. SECTION G - CONTRACT ADMINISTRATION/PAYMENT DATA:

Obligation

ACRN Appropriation/l mt Subhead/Supplemental Accounting Data Amount
Al ACRN Change +$37,800.00

57 23600 292 47AB 632830 6HCBOO 02020 63231F 503000 FO3000

New ACRN Amount:  $122,800.00

Funding breakdown:  On CLIN 000119: +337,800.00

FRIMIPR: GWSHED27204113  $37,800.00

JON: 28303002

Descrpiive data:

PR Complete

JON for PO018, $37,800 is 28303004
AY ACRN Esizblish $22.500.00

57 23010 112 3620 11420W 020000 00000 000000 503000 FO3000
New ACRN Amount:  $22.500.00

Funding breakdown:  On CLIN 000&: +$22 500,00
FPRIMIPR: GWSHED27201088  $22,500.00
Descrpiive daia:

PR COMPLETE

Reference MIPR #HYTAF002720021, dated 11 Apr 2002, Total Amount $25,000,
$22,500 on DO 0004 and $2,500 on DO 0001

F336[5-98-D-0000 000418
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Obligation
Al iationdl mt Subh Su ental unting Data Amount

AZ - TACRN Establish = - = = IS $13,500.00
¢ 57 23400 302 6410 141090 020000 53400 85756F 660700 FEOTO0
New ACRN Amount:  $13,500.00

Funding breakdown:  On CLIN 0005 +$13,500.00
PRIMIPR: GWSHE027201090  $13,500.00
Descriptive data:

PR COMPLETE

Reference MIPR #50221054, dated 03 May 2002, Total Amount $15,000, $13.500 on
DO 0004 and $1,500 on DO 0001

3. Al other terms and condiions remain unchanged.

F33615-98-D-6000 00041 &
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STATEMENT OF WORK
T-38C NOISE MEASUREMENT AND ANALYSIS

The contractor shall collect the flyover and ground runup noise data on the T-38C
aircraft. This noise data is required to meet NEPA requirements to assess the impact of
any aircrafl modification. AFRL researchers will collect the data using their calibrated
noise collection system. After data collection. the data shall be analyzed and processed
mto the required Noisemap format needed to prepare the NEPA documentation. The
contractor shall provide the data to the T-38C SPO as part of their upgrade requirements
for this aircraft.

F33615-98-D-6000 DO 0004
Attachment 3
Page 1 of |




STATEMENT OF WORK
T-1 NOISE MEASUREMENT AND ANALYSIS

The contractor shall conduct field ground run-up and flyover acoustic measurement on
T-1 type aircraft performing operational maneuvers at Randolph AFB, Texas. The
contractor shall collect the data and reduce into a suitable format for Noisemap 7.0 as
required to mest AICUZ and EPA guidelines. The reports will define the limits of the
acceptable noise from aircraft engines performing operational maneuvers.

F33615-98-D-6000, DO 0004
Attachment 4
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herein by reference,

b. In addition, the properties of CLINs 0005 and 00CE are changed to be "parent” CLINs, which will allow
for SUBCLINs. As a result, the information in CLINs 0005 and 0006, added in PD0O041, is moved to
0005AA and 000BAA. CLINs 0005 and 0006 descriptive data is changed as indicated herein.

¢. This modification also adds SubCLIN 0005AR as indicated herein,

2. As aresult of the above paragraphs, this delivery order is herehy specifically modified as follows:
a. SECTION B- SUPPLIES OR SERVICES:

5352.232-9001 Implementation of Limitation of Funds (AFMC) (JuL 18497)

(a) The sum allotted fo this Delivery Order and available for payment of costs under CLINs 0001-0008

through 05 Mar 2003 in accordance with the dause in Section | entitled Limitation of Funds. is
$18,773,173.00 an increase of £40,000.00 from $18,733,173.00.

Oty Unit Price
ITEM SUPPLIES OR SERVICES Purch Unit Total ltem Amount
0001 CLIMN Change EST $21,360.695.00
Lot EST -$30.000.00
Moun: RESEARCH & DATA
Totaf Quantity: 1
New Total ltem Amount:  $21,360.695.00
ACRN: 9
NSN: N - Not Applicable
DD1423 is Exhibit A,
Contract type: U -COST PLUS FIXED FEE
fnspection: DESTINATION
Acceplance: DESTINATION
FOB: DESTINATION

Descriptive Dafa:

The contracter shall conduct research in accordance with-Seclion J Attachment 1, Statement of Wark
enfitled "Human Factors Research and Sustaining Effort”, dated 17 June 1998, and S=ction J Altachment
2, Statement of Work entitled "Human Factors. Research and'Sustsinhg Effort, Increase Lavel of Effort,
dated 20 Dec 2001. The confractor shall defiver data in aocordance with Exhibit A, the Contract Dats
Requirements List, DD Form 1423, dated 18 May 1998, attached heretn.

000424 CLIN Establish
Noun: Funding Info Only
ACRN: FH +$10,000.00
OPERATIONS & MAINTENANCE (O&M) (3400)
0005 CLIN Change -1
-$1,500.00
Noun: O&M (3400) IN SUPPORT OF RESEARCH AND
DEVELOPMENT
NSN: M - Not Applicable
Descriptive Data:

The conlracior shall conduct research in aceordance with the spacific SOWs detailad in the SubCLINs.

F33615-28-D-6000 000143
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ITEM

Qty Unit Prica
SUPPLIES OR SERVICES Purch Unit Total ltem Amount

OPERATIONS & MAINTENANCE (O&M) (3400) ~ -

0005AA

0005AB

CLIN Establish 1 EST $1,500.00
Lot EST $1,500.00

Noun: O&M (3400) R&D IN SUPPORT OF THE T-1

ACRN: FE

NEN: N - Not Applicable

DD1423 iz Exhibit: A

Contract fype: U - COST PLUS FIXED FEE

Inspection: DESTINATION

Acceptance: DESTINATION

FOB: DESTINATION

Descripfive Data:

The confractor shall conduct ressarch in actordance with Seclion J, Attachment 4, Siaterment of Work
entiled T-1 Noise Measurement snd Anzlysis™. The contractor shall deliver data in accordance with
Section J, Exhibit A, the Contract Diata Requirements List, DD Form 1423, dated 18 May 1998,

CLIM Estabiish 1 $30,000.00
Lot $30,000.00

Mowin; O&M (3400) R&D IN SUPPORT OF USAFWS/RA

ACRN: FG

NEN: N - Not Applicable

DD 1423 is Exhibit: A

Contract fype: U - COST PLUS FIXED FEE

Inspection: DESTINATION

Acceptance: CESTINATION

FOB: DESTINATION

Descriptive Daia:

The contractor shall conduct research in sctofdance with Seclion J, Aftachment 5, Staterment of Wark
paragraph 3.1.4.1. The contractor shall defiver data in accordance with Section J. Exhibit A, the Coniract
Data Requiraments List, DD Form 1423, dated 18 May 1598,

PRODUCTION (2010) CLIN

0oo6

CLIN Change -1
-$2,500.00
Noun: PRODUCTION (3010) IN SUPPORT OF RESEARCH AND
DEVELOPMENT
NSN: M - Not Applicable
DD1423 is Exhibit: A
Descriptive Data:

The contractor shall conduct research in accomdance with the specific S0Ws detsled in the SubCLINS.

F33615-98-Dn6000 000143
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ITEM

Oty LInit Price

SUPPLIES OR SERVICES e _Purch Unit : Total Item Amount

PRODUCTION ({3010) CLIN

000D6AA

CLIN Establish 1 EST $2.500.00
Lot EST 52,500.00

Noun: PRODUCTION (3010) R&D IN SUPPORT OF THE T-3s8C

ACRN: FD

NEN: N - Not Applicable

DD1423 is Exhibit: A

Confract type: U - COST PLUS FIXED FEE

inspection: ' DESTINATION

Acceptanca: DESTINATION

FOB: DESTINATION

Descriptive Data:

The contracior shall conduel research in accondance with Section J, Aftachment 3, Statement of Work
entiled T-38C Noise Measurement and Analysis™. The contractor shall defiver dats in accordance with
Section J, Exhibit A, the Contract Drata Requirements List, DD Form 1423, dated 13 May 1958,

b. SECTION F - DELIVERIES OR PERFORMANCE:

SHIP MARK  TRANS

ITEM SUPPLIES SCHEDULE DATA QTY TO FOR PRI DATE
D00SAA 1 FABG50 30 Dec 2002
Noun: O&M (3400) R&D IN SUPPORT OF THE T-1
ACRN: FE
Descriptive Data:

The scheduled delivery date is for completion of a1l ressarch and data as required by the Statament of
Work, Altachmant 4, and delivery of all reposts in acoordance with Exhibit A, Contract Data
Requiremenis List.

FA3615-08-D-6000 G001 43
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SHIP MARK  TRANS

ITEM SUPPLIES SCHEDULE DATA Q1Y TC FOR PRI DATE
000SAB "= °  FAB650 ’ : 30 Dec 2002
Noun: D&M (3400) R&D IN SUPPORT OF USAFWS/RA
ACRN: FG
Descriptive Data:
The scheduled delivery date is for completion of all research and data as required by the
Statement of Work, Attachment 5, and defivery of all reports In accordance with Exhibit A,
Contract Data Requirements List,
000BAA 1 FABG50 30 Dec 2002
Nown; PRODUCTION (3010) R&D IN SUPPORT OF THE T-
38C
ACRN: FD

Descriptive Data:

The schedided delivery date is for complefion of all ressarch and data == required by the Statement of
Work, Attzchment 3; and gelivery of &l reports in accordance with Exhibit A, Contract Data
Reguirements List,

¢. SECTION G- CONTRACT ADMINISTRATION/PAYMENT DATA;

Chbligation
ACEN Appropriationdl mt Subhead/Supplemenial Accounting Data Amicunt
FD ACRN Change +0.00
57 23010 112 3620 11420W 020000 00000 000000 503000 FO3000
Total ACRN Amount:  $2,500.00
Funding breaskdown:  On CLIN 0006: -52,500.00
On CLIN 0006AA: +52,500.00
Descriptive data:
PR COMPLETE
Reference af AF 618 #HYTAFO02720021. dated 11 Apr 2002, Total Amount $25,000,
$22,500 on DO 0004 and $2.500 cn DO 0001
FE ALCRM Change +0.00

57 23400 302 6410 141090 030000 53400 857 56F 660700 FB0700
Total ACRN Amount:  $1,500.00
Funding breakdown:  On CLIN 0005: -$1.500.00
On CLIN 0D05AA: +51,500.00
Descriptive data:
PR COMPLETE
PR GWSHEQ2721090 is hereby changed to GWSHE027201123
Reference MIFR #50221054, dated 03 May 2002, Total Amount $15,000, 513,500 on
DD Q004 and $1.500 on DO 0001

F33615-98-D-6000 000143
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Dbligation

ACRN _Appropriation/l mt Subhead/Supplemental Accounting Data Amount

FG

ACRN Establish $30,000.00
57 23400 302 7821 37132X% 010000 59200 27T417F 667100 FB4852
New ACRN Amount:  $30,000.00
Funding breakdown:  On CLIN DO05AB: +E30,000.00
PRIMIPR: GWSHED27201123  $30,000.00
JON: 71840865
Descriptive data;
Reference AF 616 #000000S2260106 DTD 24 Apr 2002 and Chyg 001 DTD 28 May 2002
PR Completa

ACRN Establish $10,000.00
21 22040 0000 0 57 1105 PE65326 3080 2528 000 000 S02086

New ACRN Amount:  $10,000.00

Funding breakdown:  On CLIN 000424- +510,000.00

PRIMIPR: GWSHE027201123  $10,000.00
JON: 71841003

Descriptive data:

Reference MIPR 2HAFR5T051 DTDS3dumzo0z——

PR Complete l"_?f“[ﬂbf Zoo L~

d. SECTION J - ATTACHMENTS/EXHIBITS is modified to incorporate Attachment 5, SOW paragraph

31.4.1.

3. All other terms and conditions remain unchanged,

F23515-98-D-6000 000143
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STATEMENT OF WORK PARAGRAPH 3.1.4.1
Delivery Order 0001
Contract F32615-88-D-5000

This work paragraph will be new work under paragraph 3.1.4 Developmental Research

This contractuai effort will be used to transfer technology resident at the Air Force Research
Laboratory to both indusiry and the Government. Specifically, to transfer a spatial audio capability
to the communications system upgrade being considered by the 98th Operations Support
Squadron that will be located in the Range Control facility at Nellis AFB, NV. In addition, lo
transfer the same capability to the AWACS System Program Office, by way of their prime
coniractor, the Boeing Company, Kent, WA. This effort will prototype human inlerfaces within a
realistic man-in-the-loop simulation facility, using technology developed at the Research
Laboratory as well as commercially available, off-the-shelf hardware.

F33615-98-D-6000 000143
Attachment 5
Page 1 of 1
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1. Pursuant to FAR Clause 52.243.2 Changes -- Cost Reimbursement, the purposa of this modification is
to add additional within scope effort under SOW paragraphs 3.2.3, 3.2.6, 3.2.8. and 3.3. This
medification increases the total estimated contract value-by $4,247 611.00 and increases the current
obligation by §71,730.00. The period of performance remains unchanged.

2. As aresult of paragraph 1, this delivery order is hersby modified as follows:
a. SECTION A - CONTRACT FORM:

Block 25 of DD Form 1155, JUN 94, is hereby changed from $17,147,084.00 to 521 .394,695.00, an
increase of $4,247,611.00.

b. SECTION B- SUPPLIES OR SERVICES:

1. 5352.216-9001 Payment of Fee (AFMC)(CPFF)(JUL 1597) is modified to read 2s follows:
Eslimated Cost: $20,108.734.00
Fixed Fee: $1,287,861.00

2. 5352.232-9001 Implementation of Limitation of Funds (AFMC) (JUL 1997)

{a} The sum allotted to this Delivery Order and available for payment of costs under CliNs 0001-0004
through 15 Sep 2002, in accordance with the clause in Seciion | entitled Limitation of Funds and
confractor's email dated 17 Apr 2002 and incorporated herein by reference, is %17,216,314.00, an
increase of $71,730.00 from $17,144,584.00.

Qty Unit Price
ITEM SUPPLIES OR SERVICES Purch Unit Total ltem Amount
0001 CLIN Change EST $21,394,695.00
LO EST +84,247,611.00
Nowrn: RESEARCH & DATA
Total Quantity: 1
New Total lfern Amount;  $21,394,695.00
ACRN: g
MNSN: N - Mot Applicable
DD1423 is Exhibit A
Contract types: U - COST PLUS FIXED FEE
Inspection: DESTINATION
Acceptance: DESTINATION
FOB: DESTINATION

Descriptive Data;

The contractor shall conduct research in accordance with Section J Attachement 1, Statement of Wark
entitied “Human Faclors Research and Sustaining Effort”, dated 17 June 1998, and Section J Attachment
2, Statement of Work entiled "Human Fadlors Research and Sustaining Effort; Increase Level of Effort,
dated 20 Dec 2001, The contractor shall defiver data in accordance with Exhibit A, the Contract Data
Requirements List, DD Form 1423, dated 18 May 1998, sttached herslo.

000401 CLIN Change

Noun: Funding Info Only

ACRN: EF +5$50,000.00
000414 CLIN Change

Noun: Funding Info Only

ACRN: ~ EU +516,730.00

F33615-98-T6000 000137
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Qty Unit Price

TEM _SUPPLIES OR SERWCIES Purch Unit Total Item Amount
000419 CLIN Esiablish

Noun: Funding Info Only

ACEN: EZ +£5,000.00

. SECTION G- CONTRACT ADMINISTRATION/PAYMENT DATA;

: Obligation
ACRN Appropriation/l mt Subhead/Supplemental Accounting Data Amount
EF ACRN Change +550,000.00
57 23600 292 47AB 627184 BHCDO0 02060 62202F 503000 FO3000
New ACREN Amount:  $685.449.00
Funding breakdown:  On CLIN D00401: +550,000.00
PRIMIPR: GWSHE027201083  $50,000.00
JON: T184CH22
Descriptive data:
PR Complete
EU ACRN Change +3$16,730.00
57 23600 292 47AB 633257 BHCVOO 02050 63231F 503000 FO3000
New ACRN Amount:  $220.457.00
Funding breakdown:  On CLIN 000414: +$16,730.00
PRIMIPR: GWSHE027201081  $16,730.00
JON: 32570221
Descriptive data:
PR Complete
EZ ACRN Establish $5,000.00

97 10400 FCAA 000 39998 0 068941 2D 000000 A910 YK001231

New ACRN Amount:  $5,000.00

Funding breakdown:  On CLIN 000418: +55,000.00

PRIMIPR: GWSHED2T7201085 $5,000.00

Descriptive data;

PR Compilele

MIPR NO N3%83802MP20773 DTD 14 JAN 02 AND AMENDMENT 01 DTD 27 MAR 02

3. All other terms and conditions remain unchanged.

F23615-98-D-6000 000137
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AMENDMENT OF SOLICITATION/MODIFICATION OF CONTRACT e ’ FASE OF DAGES

1 of 5
2. AMENDMENT/MODIEICATION MO, 3. EFFECTIVE DATE 4. REQUISITIOMPURCHASE REQLND. 5. PROJECT NO. (if apphicatic]
41 SEE SCHEDULE
6. ISSUEDBY  AFRLMLEH cooE | FABBED 7. ADMINISTERED BY (W other than fom £) CODE SIR0EA
USAFIAFMC s . DCE!A DAYTON
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WRIGHT-PATTERSON AFE OH 454337807 WRIGHT-PATTERSON AFB OH £5433-5302
JEANETTE M. ZIMMER  937-655-004R
jeanetts simmer@wpafb.af mil
B: NAME AND ADDRESS UF CONTRACTOR [No., sireel. caunty, S%ats and ZIP Codel | 54 AMENDEIENT OF SOLICITATION NO.
SYTRONICS, INC
4433 DAYTON-XENIA ROAD, BUILDING 4 8B DATED (SEE TEM 13}
DAYTON OH 45432 MAILING DATE
(937} 431-6100 JUNZ 8 #0A. MODIFICATION OF CONTRACTIORDER ND.
2002 X F33615-98-D-6000 0001
10B. DATED [SEE ITEM 13)
coDE  1EERQ | FACILITY CODE 25 SEP 1998
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12 ACCOUNTING AND APFROPRIATION DATA (I moquarad) T
SEE SCHEDULE

13. THIS ITEM APPLIES ONLY TO MODIFICATION OF GONTRACTS/ORDERS,
IT MODIFIES THE CONTRACT/ORDER NO. AS DESCRIBED IN ITEM 14.

A THIS CHAMGE ORDER IS ISSUED PURSUANT TO: [ ) THE CHANGES SET FORTH IN ITEM 14 ARE MADE 1N THE CONTRACT ORDER NO. ITEM
T0A

B.  THE ABOVE NUMBERED CONTRACT/ORDER 1S MUDIFIED TO REFLECT THE ADMINISTRATIVE CHANGES o o changes in paying oifee,
Appropriation data, si) SET FORTH IN ITEM 14, FURSUANT TO THE AUTHORITY OF FAR 43.103(b).

= THIS SUPPLEMENTAL AGREEMENT IS ENTERED INTOD PURSUANT TO AUTHORITY OF:

X D. OTHER (Specify fype of modiicetion and autharity )
Limitation of Funds Clause, FAR 52.232.22

E. IMPORTANT: costractor @ i not, D i required 1o 2ign this documant and reten copisa 1o the suing ok,
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1a. Pursuantto FAR Clause 52.232-22 Limitation of Funds, this modification increases the funds allotted
to this delivery order by $4,000.00. In accordance with the contractor's email dated 24 Jun 2002, the
additional funding is expecied {o cover performance through 01 Oct 2002. . The contractor's email is
incorporated herein by reference.

b. In addition, two additional CLINs will be added as indicated in Section B. As a result of the additional
CLINs, CLIN 0001 esimated cost will be decreased by $4,000.00, the total cost amounts of the two
additional CLINs,

2. As a result of paragraphs 12 and 1b, this delivery order is hereby modified as follows:

a. SECTION B - SUPFLIES OR SERVICES:

5352,232-9001 Implementation of Limitation of Funds (AFMC) (JUL 1997)

(a) The sum allotted to this Delivery Order and available for payment of costs under CliNs 0001 -0006

through 01 Oct 2002 in accordance with the clause in Section | entitled Limitation of Funds, is
$17,541,218.00, an increase of $4,000.00 from $1 7.537.218.00.

Qiy Unit Price
ITEM SUPPLIES OR SERVICES Purch Unit Total item Amount
0001 CLIN Change EST $21,390,695.00
Lot EST -54,000.00
Nowin: RESEARCH & DATA,
Tolal Quantity: 1
New Tolal ltem Amount:  $21,390,695.00
ACRN: 9
NSN: N - Not Applicable
DD1423 is Exhibit; A
Confracl type: U - COST PLUS FIXED FEE
inspection: DESTINATION
Acceptance: DESTINATION
FOB; DESTINATION
Descriptive Data:

The contractor shall conduct research in accordance with Section J Attachment 1, Stalement of Work
enfitted "Human Factors Research and Sustsining Efort”, dated 17 June 1988, and Section J Altachment
2, Stetement of Work entiled "Human Factors Ressarch and Sustaining Effort, Increase Level of Effort,

dated 20 Dec 2001, The contractor shall deliver data in scoordance with Exhibit A, the Contract Dala
Requirements List, DD Form 1423, dated 18 May 1598, attached hersto,

F33615-98-D-6000 000141
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Qty

Unit Price

ITEM _SUPPLIES COR SERVICES Purch Unit Total ltem Amount
OPERATIONS & MAINTENANCE {O&M) (3400)
0005 CLIN Establish 1 EST $1,500.00
Lot EST $1,500.00
Noun: O&M (3400) IN SUPPORT QF RESEARCH AND
DEVELOPMENT
ACRN: FE
NEN: N - Mot Applicable
DD1423 is Exhibif: A
Contracttype: U - COST PLUS FIXED FEE
Inspection: DESTINATION
Acceptance; DESTINATION
FOB: DESTINATION
Descriptive Data:

The contractor shall conduct research in accordance with Section J, Attechment 4. Siatement of Work
entitled "T-1 Nolse Measurement and Analysis™. The contractor shall defiver dats in accordance with
Section J, Exhibit A, the Contract Dala Requiremenis List, DD Form 1423, dated 18 May 1958,

PRODUCTION (3010) CLIN

0006 CLIN Establish 1 EST $2,500.00
Lot EST $2,500.00
Noun: PRODUCTION {3010) IN SUPPORT OF RESEARCH AND
DEVELOPMENT
ACRN: FD
NSN: N - Not Applicable
DD1423 is Exhibit: A
Contract type: U - COST PLUS FIXED FEE
Inspection; DESTINATION
Acceplance: DESTINATION
FOB: DESTINATION
Descriptive Data:

The contracior shall conduct research in accordance with Section J, Attachment 3, Statement of Work
arliied "T-38C Noise Measurement and Analysis®. The contracidr shall deliver data in accordance with
Section J, Exhibit A, the Contract Data Reguirements List, DD Form 1423, datad 18 May 1998.

b. SECTION F - DELIVERIES OR PERFORMANCE:

F33615-98-D-6000 000141
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0005

0006

SHIP MARK  TRANS

SUPPLIES SCHEDULE DATA OQTY TG FOR PRI DATE
1. = . FABB5D . _ 25 Sep 2003

Noun: RESEARCH & DATA

ACRN: =]

Descriptive Data:

The scheduled delivery date is for compiztion of all research and dats as required by the Statements of
Work, Attachments 1 and 2, and defivery of all reports in accordance with Exhibit A, Contract Data
Requirements List.

1 FABB50 30 Dec 2002
Motin; O&M (3400) IN SUPPORT OF RESEARCH AND
DEVELOPMENT
ACRN: FE

Descriptive Data:

The scheduled delivery date is for completion of all research and data as required by the
Statement of Work, Attachment 4, and delivery of all reports in accordance with Exhibit A,
Contract Data Requirements List.

1 FABG50 30 Dec 2002
MNotin: PRODUCTION (3010) IN SUPPORT OF RESEARCH
AND DEVELOPMENT
ACRN: FD

Descriptive Data;

The scheduled delivery date Is for completion of all research and data as required by the
Statement of Work, Attachment 3, and delivery of all reports in accordance with Exhibit A,
Contract Data Requirements List.

c. SECTION G - CONTRACT ADMINISTRATION/PAYMENT DATA:

Ohbligation
ACRN Appropriation/l mt Subhead/Supplemental Accounting Data Amount
FD ACRN Establish £2,500.00

57 23010 112 3620 11420W 020000 00000 000000 503000 FO3000
New ACEN Amount:  $2,500.00

Funding breakdown;  On CLIN 0008: +%2 500.00
PRIMIPR: GWSHED27201088 $2,500.00
Descriptive data:

PR COMPLETE

Reference MIPR #HYTAF002720021, dated 11 Apr 2002, Total Amount $25,000,
$22,500 on DO 0004 and $2,500 on DO 0001

F33615-98-I-6000 000141
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Obligation
ACEN ropriation'l mt Subh ental Accounting Data Amount

FE . ~ACRN Establish v e = : : $1,500.00
57 23400 302 6410 141090 030000 53400 85756F 660700 FEOT00
New ACRN Amount:  $1.500.00

Funding breakdown:  On CLIN 0005: +$1,500.00
FRIMIFR: GWSHE02721090 $1.500.00
Descriptive dats:
FR COMPLETE

Reference MIPR #50221054, dated 03 May 2002, Total Amount $15,000, $12.500 on
DO 0004 and 31,500 on DO 0001

3. All other terms and conditions remain unchanged.

F33615-88-D-6000 000141
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STATEMENT OF WORK
T-38C NOISE MEASUREMENT AND ANALYSIS

The contractor shall collect the flyover and ground runup noise data on the T-38C
aircrafl. This noise data is required to meet NEPA requirements to assess the impact of
any aircraft modification. AFRL researchers will collect the data using their calibrated
noise collection system. Afier data collection, the data shall be analyzed and processed
mto the required Noisemap format needed to prepare the NEPA documentation. The
contractor shall provide the data to the T-38C SPO as part of their upgrade requirements
for this aircraft.

F33615-98-D-6000 DO 0001
Afttachment 3
Page 1 of 1




STATEMENT OF WORK
T-1 NOISE MEASUREMENT AND ANALYSIS

The contractor shall conduct field ground run-up and flyover acqustic measurement on
T-1 type aircrafl performing operational maneuvers at Randolph AFB, Texas. The
contractor shall collect the data and reduce into a suitable format for Noisemap 7.0 as
required to meet AICUZ and EPA guidelines. The reports will define the limits of the
acceptable noise from aircrafl engines performing operational maneuvers.

F33615-98-D-6000, DO 0001
Attachment 4
Page 1 of 1
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13. THIS ITEM APPLIES ONLY TO MODIFICATION OF CONTRACTS/ORDERS,
IT MODIFIES THE CONTRACT/ORDER MO. AS DESCRIBED IN ITEM 14,

A THES CHANGE ORDER 15 1SSUED PURSEIANT TO- { J THE CHANGES SET FORTH IN ITEM 14 ARE MADE N THE CONTRACT ORDER NOQ. ITEM
104

X 8.  THE ABOVE NUMBERED CONTRAGTIORDER I5-MODIFIED TO REFLECT THE ADMIMISTRATIVE CHANGES [sech 25 changes in paying effice,
apgrogrialion dats, efe,) SET FORTH IN ITEM 14, PURSUANT TO THE AUTHORITY OF FAR 43.103(b),
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1. The purpose of this administrative modification is to modify the descriptive data of CLINS 2001, 0005,
and DOOE to reflect the ceiling dollar amounts of thése CLINs. This change should have been reflacted in
FO004; however, Government personnel inadvertently omitled this information.

2. As a result of the above, this Delivery Order Conlract, Section B SUPPLIES OR SERVICES, is
specifically modified as follows:

Qty Unit Price

ITEM SUPPLIES OR SERV|CES Purch Unit Total ltlem Amount
ooo1 CLIN Change

Mot RESEARCH & DATA

NSN: N - Not Applicable

DD1423 is Exhibit A

Contract type: U - COST PLUS FIXED FEE

Inspection: SOURCE

Acceptancs: SOURCE

FOB: SOURCE

Descriptive Data:

The contractor shall perform research as requirsd by individual defivery orders in accordance wilh said
Statenent of Wark. The Conlractor shall provide dats in accordanca with Contract Data Requirements
List, DD Form 1423, designated as Exhibit &, Section J, specified in the individual delvery order. Dala
requirements are Nol Separately Priced (N3P, Subcontracting, Research Subjects, Malerial and Travel
will be sccomplished under this CLIN in accordance with the defivery order Siatement of Worl.

The cailing amount for this CLIN is: $48 696.000.00

0005 CLIN Change

Nour: O&M (3400) IN SUPPORT OF RESEARCH AND
DEVELOPEMENT

NSN: M- Mot Applicabla

£D1423 is Exhibit: A

Contract fype: U - COST PLUS FIXED FEE

Inspection: DESTINATION

Accepfancea: DESTIMNATION

FOB: DESTINATION

Descriptive Data:

The contractor shall perform research as required by individual Delivery Orders in
accordance with subseguent statements of work (SOW). The contracior shall provide
data in accordance with contract data requirements fist, DD Form 1423, designated as
Exhibit A, Section J, specified in the individual Defivery Order. Dala requirements are not
separalely priced (NSF). Subcontracting, research subjects, material and travel will be
accomplished under this CLIN in accordance with the Delivery Order SOW.

The ceiling amount for this CLIN is: $301,500.00

F336153-95-D-6000 POO0DS
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.- ‘L .- Oy A Tar Unit Price

ITEM SUFPLIES OR SERVICES Purch Unit Total ltem Amount
i CLIN Change

Noun: PRODUCTION (3010) IN SUPPORT OF RESEARCH AND

DEVELOPMENT

NSN: N - Not Applicable

Contract type: U- COST PLUS FIXED FEE

Inspection; DESTINATION

Acceptznce: DESTINATION

FOB: DESTINATION

Descriptive Data:

The contractor shall perform research as required by individual Defivery Orders in
accordance with subsequent statements of work {SOW). The contractor shall provide
data in accordance with contract data requirements list, DD Form 1423, designated as
Exhibit A, Section J, specified in the individual Delivery Order. Data requirements are not
separately priced (NSP). Subcontracting, research subjects, material and travel will be
accomplished under this CLIN in accordance with the Delivery Order SOW.,

The ceiling amount for this CLIN is: $2.500.00

c. SECTION H SPECIAL CONTRACT REQUIREMENTS:

HO23 INDEFINITE QUANTITY (SEP 1997) is hereby modified to read as follows: -

This is an Indefinite Quantity contract as contemplated by FAR 16.504, The total scope of the technical
tasks for which Orders may be issued is set forth in paragraph 2.0 of the atiached Statement of
Objectives. The maximum dollar amount the Government may crder under this coniract is as follows:
CLIN 0001: $48,695.000.00 :
CLIN DOO5: $301,500.00

CLIN D00G: $2,500.00

and the minimum amount is $100,000.00,

3. All other terms and conditions remain unchanged.

F33615-98-D-0000 PO000S5
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AMENDMENT OF SOLICITATION/MODIFICATION OF CONTRAGT CR T [P e
2 AMENDMENTIMODIFIGATION NG | 3. EFFECTIVE DATE 4. REQUISITION/PURCHASE REQ NO. 5. PROJECT ND. (Fappicatis)
POOG04
B. ISSUEDBY  AFRLMLKH, - cooe | FABE50 7. ADMINISTERED BY (If olher than ffem &) CODE i 338054
USAF/AFMC ] DCMA DAYTON
AIR FORCE RESEARCH LABORATORY | AREAC BUILDING 30
2310 EIGHTH STREET, BUILDING 167 1725 VAN PATTON DRIVE
WRIGHT-PATTERSON AFB OH 45433-7801 WRIGHT-PATTERSON AFB OH 45433-5302
JEANETTE M. ZIMMER  937-655-204%
jeanette dimmer@wpafb.af. mil
B NAME AND ADDRESS OF CONTRACTOR (Mo.. streel. counly, Stals and ZIP Code) 20 | A AMENDMENT OF SOLICITATION NO.
SYTRONICS, INC
4433 DAYTON-XENIA ROAD, BUILDING 1 MAILING DATE 98. DATED (SEE TEN 77
DAYTON OH 45432
(837) 431-6110 JUNZ B 2002 108 MODIFICATION OF CONTRACT/ORDER NO.
X F33615-98-D-6000
108. DATED {SEE TEM 13)
CODE 1EEB9 | FACILITY CODE 25 SEP 1958
11. THIS ITEM ONLY APPLIES TO AMENDMENTS OF SOLICITATIONS
[:] T sbcwn numbered sollchaton &= amended as et b in Bem 14, The hots snd a2 speciSed for receinl of Cfers D 5 extandpd, |:| 5 ot Extended.
Offers must acknewladgs receist of this armendment oot o he hour and date specified n the sofcation or a5 amended, by e of the foflewing mathods:
al _By complating items 8 and 15, and retuning _.copins of the amendment: (b) By acknowledging receipl of this amendment on sach oy of the offer

13. THIS ITEM APPLIES OMLY TO MODIFICATION OF CONTRACTSIORDERS,
IT MODIFIES THE CONTRACT/ORDER NO. AS DESCRIBED IN [TEM 14.

X

A THIS CHANCE ORDER 1S ISSUED PURSUANT TO: [ JTHE CHANGES SET FORTH IN ITEM 14 ARE MADE N THE CONTRACT ORDER NGO, [TEM
oA,

4 B. THE ABOVE NUMBERED CONTRACT/ORDER IS MODIFIED TC REFLECT THE ADMINISTRATIVE CHANGES sty &5 chanons in paylng office,
appropriation dafa, efs.) SET FORTH IV ITEM 14, PURSUANT TO THE AUTHORITY OF FAR 43.103(h),

€. THIS SUPPLEMENTAL AGREEMENT IS ENTERED INTO PURSUANT T AUTHORITY OF:

D. OTHER (Spesify lype of modification and auvthority )

E. IMPORTANT: contacts gsmmsmulmummlmmmm copiss fo the issuing offce.

4. DESCRIFTION OF AMEMOMENTMOCDIFICATION [Crganized by UCF sociion Aeamngs. including soliclalionicontract subjes matier whers feasible ]
SUBJECT: Establishment of CLINS 0005 and 0008

CHANGE IN PRICE: Mone.

CHANGE IN OBLIGATION: Mone,

Except 3= prowided harein, all tenms and condifions of the document reforgnced in ltem 04 o 104, as heretofore changed, remains unchanged and in Rl force snd effect.

154 NAME AND TITLE OF SIGNER [ Type or prind) 1EA. NAME AND TITLE OF SIGNER (Troe or prind)

JAMES DAVID BOX

Canfracting Officer .
138, CONTRACTORMOFFEROR 155G, DATE SIGHED 1B, UNITED STATES OF AMERICA 16C, DATE SIGNED

" [Sanaee of person authanized 5 Sin)

97 Loe 03

NEN 7540-01-152-8070 30-105 STANDARD FORM 30 (REV.10-83)
PREVIOUS EDITION UNUSABLE Pres cribed by GSA
ConWrite Version 5.0.6 FAR (48 CFR) 53,243

Created 25 Jun 2002 2:00 PM




1. This administrative modification is issued to establish CLINs 0005 and 0006 ai no change in costor
obligation to réflect additional funding sources. (CLIN Q004 is not being used here as it has been used
under separate delivery order as a separate funding CLIN.) 3

5 As a result of the above, this Delivery Order Confract is specifically modified as follows:

SECTION B SUPPLIES OR SERVICES:

Oty Unit Price
[TEM SUPPLIES OR SERVICES Purch Unit Total Hem Amount
0005 CLIN Establish
MNour: O&M (3400) IN SUPPORT OF RESEARCH AND
DEVELOPEMENT
MNSN: N - Mot Applicable
DD1423 is Exhibit: A
Contract type: U - COST PLUS FIXED FEE
Inspection: DESTIMNATION
Acceplance: DESTINATION
FOB: DESTINATION
Descriptive Data:

The contractor shall perform research as required by individual Delivery Ordersin
accordance with subseguent statements of work (SOW). The contraclor shall provide
data in accordance with contract data requirements list, DD Form 1423, designated as
Exhibit A, Saction J, specified In the individual Delivery Order. Data requirements are not
separately priced (NSP). Subconiracting, research subjects, material and travel will be
accomplished under this CLIN in accordance with the Delivery Order SOW.

0006 CLIN Establish
Notirn: PRODUCTION (3010) IN SUPPORT OF RESEARCH AND
DEVELOPMENT
NSN: N - Not Applicable
Coniract type: U-COST PLUS FIXED FEE
inspection: DESTINATION
Acceptancs: DESTINATION
FOB: DESTIMNATION
Descriptive Data:

The contracior shall perform research as required by individual Defivery Orders in
accordance with subsequent siatements of work (SOW). The contractor shall provide
data in accordance with confract data requirements list, DD Form 1423, designated as
Exhibit A, Section J, specified in the individual Delivery Order. Data requirements are not
separately priced (NSP). Subconiracting, research subjects, material and travel will be
accomplished under this CLIN in accordance with the Delivery Ordsr SOW.

4. All other terms and conditions remain unchanged.

F33615-98-D-6000 POOD0S
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AMENDMENT OF SOLICITATION/MODIFICATION OF CONTRACT el el R e

1 of 3
2 AMENDMENTMODIFICATION MO 3. EFFECTIVE DATE 4. REQUISITION/PURCHASE REQMND, 5. PROJECT NO, [ spplicabia)
oS SEE SCHEDULE
6. ISSUEDBY  AFRLMLKH ; CObeE [ FABESD T. ADMINISTERED BY [If offer than fem 8] CODE SAG05A,
USAFIAFMC DCMA DAYTON CE
AIR FORCE RESEARCH LABORATORY AREAC BUILDING 30
2310 EIGHTH STREET, BUILDING 167 1725 VAN PATTON DRIVE
WRIGHT-PATTERSON AFB OH 45533 7801 WRIGHT-PATTERSON AFB OH 45433-5302
JEANETTE M. ZIMMER 937-558-9045
jeanstie Zimmern@woalb. af.mil
8. NAME AND ADDRESS OF CONTRACTOR (Mo, sreet. county, Sigls and 210 Coda) | SA AMENEMENT OF SOLICITATION MO,

SYTRONICS, ING
4433 DAYTON-XENIA ROAD, BUILDING 1 98. DATED (SEE JTEM 17
DAYTON OH 45437 002 0 € nr

(937) 431-5100

194 MODIFICATION OF CONTRACT/IORDER HO.

11¥a INITIVIA ¥ F33615-98-D-6000 0007
108 DATED (SEEITEM 73
CODE 1EEGS | FACILITY CODE 20 SEP 2001
1. THIS ITEM ONLY APPLIES TO AMENDMENTS OF SOLICITATIONS |
D The sbave mumbared soliciation & amendss 25 5t foh in lom 14, The hour and gats specfied for receipt of Offars Ei s exxberded, = not Exipnced.

Offers must acknowledge recelpt of this smendment prior 1o the hour and Oater specified in the saiicitaion o as amended, by ane of the faflowing methods;

{g) By completing ltems 3 and 15, and neharTEng cogies of the amendment, () Sy acknow|edging recaipt of this amencmiant on esch copy-of the ofer

submzed; or (c} By separate lstter or elepram which includes a refarence o the solicaation and amendment numbers.  FAILURE OF YOUR ACKNOWLEDGMENT 70 BE
RECEIVED AT THE PLACE DESIGNATED FGR THE RECEIRT OF OFFERS PRIOR TD THE HOUR AND DATE SPECIFIED MAY SSSULT IN REJECTION OF YOUR O FFER
If by wirtue of thiz amendment you desire s charge an offer already submitled, such chanoe may be made by {alegram or letter, provided each telegrarn or [etter makes reference
1o he soiiialion and this amendment, and ks recsiepd priorto 1he GpEning hour and date specifiad

12 ACCOUNTING AND APFROFPRIATION DATA ¥ iraguired)
SEE SCHEDULE

13. THIS ITEM APPLIES ONLY TO MODIEIGATION OF CONTRACTS ORDERS.
IT MODIFIES THE CONTRACT/ORDER NO. AS DESCRIBED IN ITEM 14

A THIS CHANGE ORDER 15 ISSUED PURSUANT TO: [ ) THE CHANGES SET FORTHIN ITEM 14 ARE MADE N THE CONTRACT ORDER NO. ITEM
104

B THE ABOVE NUMBERED CONTRACTIORDER 5 MODIFIED TO REFLECT THE ADMIMISTRATIVE CHAMGES [such 25 changes m paying offica,
appropration dats, efc) SET FORTH IM ITEM 14, PURSUANT TO THE AUTHORITY OF FAR £3.103(h).

X ¢ THIS SUPPLEMENTAL AGREEMENT IS ENTERED INTO PURSUANT TO AUTHORITY OF:
52.243-2 Changes — Cost Relmbursement

D. OTHER (Specify fype of mooiicstion and sulhoriy)

E. IMPORTANT: comracior : snot, ] is required o S Ihis documnent and retum T copies 1o 1N isssing office.

. DESCRIFTION OF AMENDMENTIMODIFICATION (Crganized by UCF section hesdings, inclutling Saiciationiconiract suljedt malier nhers e5aiio]
SUBJECT: In-Scope Change to the Stalement of Work (SCOW) and Incremental Funding

CHANGE IN PRICE: $216,142.00 {increase)
CHANGE IN OBLIGATION: $321,000.00 {increase)

Except a5 provided harein, all terms and condiBions of e documant referenced in liem B4 or 104 as herelofore changed, remsing unchanged and in full foroe and effech

15A. NAME AND TITLE OF SIGNER {Type or pins) 1BA. NAME AND TITLE OF SIGNER [Type or prnt)
) JAMES DAVID BOX
BARBETT 1.. MYERS, President Coniracting Officer
158, CONTRACTOR/CEFERDR 15C, DATE SIGNED 6. UNITED STATES OF AMERICA 16C, DATE SIGHED

24 July 2002

4 ‘f NW = Ko 3}!.7 (P S

[Signature of percighmhonzed !D;:Eh‘l,.' ¥ trircling
NSN 7540-01-752-8070 30-105 J STANDARD FORM 20 {REV.10-83)
PREVIOQUS EDITION UNUSABLE Prescribed by GSA
ConWrile Version 5.0.7 EAR (48 CFR) 53.243

Created 24 12002 2:47 PM




1. Pursuant to FAR Clause 52 2432 Changes - Cosi Reimbursement, the purpose of this modification is
to make an in-scope change 1o the SOW as detailed. herein. This modification increases the totg)
estimated contract value by $216,142.00 and increases the current obligation by $321.000.00. The
period of performance remains unchanged.

2. As aresultof paragraph 1, this delivery order is hereby maodified as follows:
2. SECTION A - CONTRACT FORM:

Block 25 of DD Form 1155, JUN 94 is hereby changed from $932 809.00 to $1,148,951.00, an increase
of $216,142.00.

b. SECTION B - SUPPLIES OR SERVICES:

1. 5352.216-9001 Payment of Fee (AFMC)CPFR){JUL 1897) is modified to read as follows:
Estimated Cost: $1,073.786.00
Fixed Feg: $75,165.00

2. 5352,232-9001 Implementation of Limitation of Funds (AFMC) (JUL 1997)

(a) The sum allotted to this Delivery Order and available for payment of costs under CLINs 0001-0003
through 31 Dec 2002, in accordance with the clause in Section | entitled Limitation of Funds and
contractor’s confirmation of negotiation's letter, dated 23 Jul 2002 and incorporated herein by reference, is
$1,103,655.00, an increase of $321,000.00 from $782,655.00.

Oty Unit Price
ITEM SUPPLIES OR SERVICES Purch Unit Total fem Amount
o001 CLIN Changs $1,148,951.00
Lot NTE +$216,142.00
Noun: RESEARCH AND DATA
Total Quantity: 1
New Total ltem Amount:  $1,148.951.00
ACRN: g9
NSN: N - Mot Applicable
DD1423 is Exhibit: A
Contract typs: U - COST PLUS FIXED FEE
inspection: DESTINATION
Acceplance: DESTINATION
FOB: DESTINATION
Descriptive Data:

The contractor shall eonduct research in accordance with the Statement of Work entitled "Vision Display
Research for Strike Helmet 217 dated 04 Jun 2004 and Statement of Work entitiad Within Scope Change
dated 10 Jul 2002 (Attachments 1 ang 2, respectively. of Section J) . The contracior shall also submit

data in accordance with Exhibit A, Contract Data Requirements Lists {CDRLs). DD Form 1423, dated 02

Jun 2000,
000103 CLIN Change
MNoun: Funding infe Only
ACRN: AC +$321,000.00

b. SECTION F - DELIVERIES OR PERFORMANCE:

Fi3615-98-D-5000 000705
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SHIP MARK  TRANS

ITEMW - -SUPPLIES SCHEDULEDATA QTY . TO FOR PRI DATE
0001 1 U 268 MARD
Nourn: RESEARCH AND DATA
ACRN: a
Descriptive Data:

The scheduled delivery date is for cempletion of all research and data required by the Statermnents
of Work, Attachments 1 and 2, and delivery of all reports in accordance with Exhibit A, Contract
Data Requirements List. Technical effort is to be completed ‘25 months after contract award and
the final report is to be completed 26 months after contract award.

C. SECTION G - CONTRACT ADMINISTRATION/PAYMENT DATA:

Obligation
ACEN Appropriation/Lmt Subhead/Supplemental Accounting Data Amount
AC ACRN Change +$321,000.00

57 23600 292 47AB 627184 6HCV0O 02050 62202F 503000 FO3000
New ACRN Amount:  $366,296.00
Funding breakdown:  On CLIN 000103: +$321,000.00
PRIMIPR: GWSHE027201126 $321,000.00
Descriptive data:
PR COMPLETE
$45,296 is for JON 71841115
$321,000 is for JON 71841117

d. SECTION J - ATTACHMENTS/EXHIBITS is madified o incorporate the Statement of Work entitled
Within Scope Change, dated 10 Jul 2002, as attachment 2.

3. All other terms and conditions remain unchanged.

F33615-98-D-5000 000705
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| AMENDMENT OF SOLICITATION/MODIFICATION OF CONTRAGT f el R 2
2. ANERNDMENTIMODIFICATION NG 3. EFFECTIVE DATE 4. RECINSMIONPURCHASE REQ NG, 5. PROJECT NO. (I appicatic)
04 SEE SCHEDULE
6. ISSUEDBY  AFRLMLKH CODE FABGSO T. ADMINISTERED BY (1f affior than fiam 5] CODE B3B05A
USAFAFMC = o S BCMA DAYTON K
AIR FORCE RESEARCH LABORATORY AREAC BUILDING 30
2310 EIGHTH STREET, BUILDING 187 1725 VAN PATTON DRIVE
WRIGHT-PATTERSON AFE OH 45433-7801 WRIGHT-PATTERSON AFB OH 434335302
JEANETTE M. ZIMMER SGT-B55-0045
Jeanette rimmer@wpafb.af.mil
£ NAME AND ADDRESS OF CONTRACTOR (o, sheet. counly, Sialz arg 7P Cods) 2| 9A; AMENDMENT OF SOLICTATION NGO,
SYTRONICS, INC - .
4433 DAYTON-XENIA ROAD, BUILDING 1 ¥ SE. DATED (5EE ITEM 17)
(937) 431-6100 10A, MODIFIGATION OF CONTRACTIORDER G
JUN 21 2002 X F33615-98-D-6000 0007
| 108 DATED (5E€ TEM 13
CoDE  1EEE9 | FACILITY CODE 20 SEP 2001
11. THIS ITEM ONLY APPLIES TG AMENDMENTS OF SOLICITATIONS
D The: above: numbesed solication 15 amended == zet Brh in fem 14, The howr and et spesnd for recuipt of Cffers ':_"! s extended, [:' e
Offers must achknowledga receipt of this amendman: prioe i tha hour and dats specifiad bn e soficitafion of as amended, by one of the fofewing methods:

(8} By complating erns Band 15, and rEtmng copies of the amendment: (b) By acknowledging recelpt of this amendment on each exipyr of the offer

submiliec: of (&) By zeparsia leter or tetegram which Incluces 3 reldérsncs tothe solication and amendment numbers, FAILURE OF YOUR ACKNOWLEDGMENT TO BE
RECEIVED AT THE PLACE DESIGNATED FOR THE RECEIPT OF OFFERS PRIOR TO THE HOUR AND DATE SPECIFIED MAY RESULT IN REJECTION OF YOUR OFFER:
It by wirtoe of this amendmant you desia tn change an offer already zubmitted, such changa may be made by lelegrarm or ke, provided each telagram of letier Makss refersnce
Eo fhee SoBcRation and this armendment, and i recefad prios to the epening hour and date soocified

12 ACCOUNTING AND APPROPRIATION CATA (¥ roquirsd]

SEE SCHEDULE
13. THIS ITEM APPLIES ONLY TO MODIEICATION OF CONTRACTSIORDERS,
IT MODIFIES THE CONTRACT/ORDER NO. AS DESCRIBED IN ITEM 14. |
)
A THIS CHANGE ORDER IS ISSUED PURSLIANT TO: | J THE CHANGES SET FORTH IN ITEM 14 ARE MADE M THE CONTRACT ORDER NG, ITEM
108

8 THE ABOVE NUMBERED CONTRACT/ORDER 15 MODIFIED T0 REFLECT THE ADMINISTHATIVE CHANGES {stch &5 changes in paying affics,
#ppropnalion dats, etc.) SET FORTH N ITEM 14, PURSUANT TO THE AUTHORITY OF FAR £3.1 03B},

T THIS SUPPLEMENTAL AGREEMENT 1S ENTERED INTO PURSUANT TO AUTHORITY OF:

X D. OTHER (Speclfy type of modineation ard authorily)
Limitation of Funds Clauss, FAR 52.232.02

E. IMPORTANT: contracor @ & ok, ::I 5 required to slgn this. documant and ratem coples i tha issing ofice.
#4. DESCRIFTION OF AMENDMENT MWMODIFICATIGN [Crganized by UGE sacion headigs: Fnhading ONCRENO Contract uiec maker Wi foasitie]

SUBJECT: Incremental Funding

CHANGE IN PRICE: None

CHANGE IN OBLIGATION: $45,296.00 Increase

PROGRAM MANAGER: Ronald Yates, AFRLIHECP, Wright-Pallerson AFB OH 45433

PAYMENT OFFICE: DFAS-CO/Morth Entitlemant Operations, PO Box 182266, Columbus OH 432182266

Exeegt 25 providedd hereln, all terms and condiions of the document redarenced in liem 94 or 10, 3= haredoforn changed, remains unchanged and m ful foree and sffect.

154 NAME AND TITLE OF SIGMER { Type or prd) TEA_ NAME AND TITLE OF SIGNER {Type o prinl)
JAMES DAVID BOX
Contrscing Officer

138, CONTRACTOR/OFFERGR 15C. DATE SIGNED 158, UNTTED STATES OF AMERICA 160, DATE SIGHED

{Sgnatee of parson authonzed 5 Sim) | q :Lvnz. o g_ﬁ
NSH 7520-01-152-8070 30-105 STANDARD FORM 30 (REV 10-83)
PREVIUS EDTION UNUSABLE Fresﬁﬁ:ed by GSA
ConWrite Version 5.0.6 FAR (48 CFR) 53.243

Crested 19 Jun 2002 1:44 PM




1. Pursuant to the authority of the Limitation of Funds Clause, this modification increases the funding
allocated to this delivery order by $45206.00.  _ ;

2. Asaresult of the above paragraph, this Delivery Order is hereby modified as follows:
a. SECTION B SUPPLIES OR SERVICES:

1. 5352.232-8001 - IMPLEMENTATION OF LIMITATION OF FUNDS (AFMC) (JUL 1997} is hereby
changed to read as follows:

(a) The sum allotted to this contract Delivery Order and available for payment of costs under CLINs 0001-
0003 through 30 Sep 2002, in accordance with the clause in Section | entitled Limitation of Funds and
contractor's email dated 14 Jun 2002, incorporated herein by reference, is increased by $45.296.00 from
$782,655.00 to $827,951.00.

Oty Unit Price
[TEM SUPPLIES OR SERVICES Purch Linit Total ltern Amount
000103 CLIN Establish
Noun: Funding Info Only
ACRN: AC +$45,296.00

b. SECTION G- CONTRACT ADMINISTRATION/PAYMENT DATA:

Obligation
ACRN Appropriation/Lmt Sy bhead/Supplemental Accounting Data Amount
AC ACRN Establish $45,296.00

97 23600 292 47AB 627184 6HCVO0 02050 52202F 503000 FO3000
New ACRN Amount:  $45.298.00

Funding breakdown: On CLIN 000103: +545,206.00

PRIMIFR: GWSHEO27201093  $45,2986.00
Descriptive data:

JON: 71841115

FR COMPLETE

3. All other terms and conditions remain unchanged.

F33615-58-D-6000 (00704
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AMENDMENT OF SOLICITATION/MODIFICATION OF CONTRACT " N RuaTIBCoDE | PAGEOF Tages

U-CPFF 1 of 2

2. AMENDMENTMODIFICATION ND. ’ 3. EFFECTIVE DATE 4. REQUISITION/FURCHASE REQLND 5. PROJECT NO. (7 appicabie)

03 SEE SCHEDULE
6. ISEUEDBY  AFRLMLEH CoDE | FABES0 7. ADMINISTERED BY [ tifor then fterm 6) CODE [ 535054
USAFIAFMC = ; DCMA DAYTON =
AlR FORCE RESEARCH LABORATORY AREAC BUILDING 30
2310 EIGHTH STREET, BUILDING 167 1725 VAN PATTON DRIVE
WRIGHT-FATTERSON AFB OH 45433-T801 WRIGHT-PATTERSON AFE OH 45433-5302
JEANETTE M. ZIMMER 937-656-0045
jeanctie Zimmer@wpalb.af.mil
B. NAME AND ADDRESS OF CONTRACTOR (1o stret, county, Slate and ZIP Code) ¥ | A AMENDMENT OF SOLICITATION ND.
SYTRONICS, INC
4433 DAYTON-XENIA ROAD. BUILDING 1 98, DATED (SEE i[TEM 11)
p il MAILING DATE

(937) 431-5100 10A. MODIFICATION OF CONTRACT/ORDER 10,

APR 1 9 7002 X F33615-98-D-6000 0007
| 108. DATED [SEE ITEM 13
CODE 1EEGS | FACIITY CODE 20 SEP 2001
11. THIS ITEM ONLY APPLIES TO AME NDMENTS OF SOLICITATIONS

E] Thm howe mumbared solicialion i amented 25 set forth in Aem 14, The how s it speeified for receipt of Offers D s extended, [__J i N0t extendest
Offfers must ectnowledge recaipt of this amendmant peior 1o the: hour and date specified in the sofcitalion or 35 amanded, by ons of e Toflowing methods:
@) By completing tems 8 and 15, and reluming_____ copies of Ihaammm_th By acknowledging receipt of this amendment on agch of the.offer

72, ACCOUNTING AND APPROPRIATION DATA (T raquired)
SEE SCHEDULE

13. THIS ITEM APPLIES ONLY TO MCODIEICATION OF CONTRACTS/ORDERS,
IT MODIFIES THE CONTRACT/ORDER NO. AS DESCRIBED IN ITEM 14.

A THIS CHANGE ORDER 1S ISSUED PORSUANT T [ J THE CHANGES SET FORTH 1M ITEM 14 ARE MADE IN THE CONTRACT ORDER NO. ITEM
104,

8  THE ABOVE NIFMBERED CONTRACT/ORDER 15 MODIFIED TO' REFLECT THE ADMIMISTRATIVE CHANGES {such as charges in paying office,
Spproprialion dats, tie.] SET FORTH N ITEM 14, PURSUANT TO THE AUTHORITY OF FAR 43.103{b),

. THIS SUPPLEMENTAL AGREEMENT IS ENTERED INTO PURSUANT TO AUTHORITY OF:

X D. OTHER (Spesify hipe of moomicalion snd authorify)
l Lirnitation of Funds Clause, FAR 52.232.20

E. [IMPORTANT: contrzcar E‘ﬁiﬂ_ljhmmiredhoslgnihfstbmmwrm copias o th issuing offies,
14. DESCRIFTION OF AMENDMENT MODIFICATION (Drganized by LCF sechion headings: including soliclation’contract subisc! matter whern faasible.)

SUBJECT: Incremental Funding

CHANGE IN PRICE: None

CHANGE IN OBLIGATION: £167.300.00 Increase

PROGRAM MANAGER: Ronald Yates, AFRL/HECP, Wright-Patierson AFB OH 45433

PAYMENT OFFICE: DFAS-CO/North Entitlement Operations, PO Box 182266, Columbus OH 43218-2266

Except 3 provided herein, 2l termg and condiions of e document referenced in liem Mwi&kamumﬂmmd.mmﬁmmandhmrmandgﬁn

154, NAME AMD TITLE OF SIGNER | Tvpe or peand] 184, NAME AND TITLE OF SIGNER (Tioe or prind}

JAMES DAVID BOX

Contracing Officer
158, CONTRACTOR/CFFERDR 15C. DATE SIGNED 16C. DATE SIGNED

= ) . i 2. 0
(Sicnature of person authonzed 1 o) e . . 8 pqﬂfz &

MSN T540-0%-152.5070 30-105 \J STANDARD FORM 30 (REV.10-53)
PREVIOUS EDITION UNUSABLE Presoribad by GSA
ConWrite Version 4.2.7 FAR (48 CFR) 53.243

Crested 16 Ape 2002 327 PM




1. Pursuant to the authority of the Limitation of Funds Clause, this modification increases the funding
allocated to this delivery order by $16?,3¢_:I£F,GD. | R ; i

2. As aresult of the above paragraphs, this Delivery Order is hereby modified as follows:
b. SECTION B SUPPLIES OR SERVICES:

1. 5352.232-9001 - IMPLEMENTATION OF LIMITATION OF FUNDS (AFMC) (JUL 1297) is hereby
changed to read as follows:

(2) The sum allotted o this contract Delivery Order and available for payment of costs under CLINs D001-

0003 through 31 Aug 2002, in accordance with the clause in Section | entitled Limitation of Eunds and

contractor's email dated 16 Apr 2002 incorporated herein by reference, is increased by $167,300.00 from
$615,355.00 to 782,655.00.

2. Contractor's email is hereby incorporated by reference.

SECTION G - CONTRACT ADMINISTRATION/PAYMENT DATA:

Obligation
ACRN Appropriation/Lmt Subhead/Supplemental Accounting Data Armount
AB ACRN Changs +$167,300.00

D7 23800 292 47AB 633257 6HCVO0 02050 63231E 503000 FO2000
New ACRN Amount:  $344,573.00

Funding breakdown:  On CLIN 000102 +5167,300.00

PRIMIPR: GWSHE027201080 $167,300.00

JON: 32570221

Descriptive data:

FR COMPLETE

3. All other terms and condifions remain unchanged.
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| AMENDMENT OF SOLICITATION/MODIFICATION OF CONTRAGT ’ FULCREE e | PACEOE Paces

T of 2
2. AMENDMENTMODIFICATION NG, 3. EFFECTIVE DATE 4. REQUISITIONFURCHASE REQ NG §. PROJECT NO. [ appicabic]
|02 SEE SCHEDULE [

B ISSUEDEY  AFRLAMLEH CODE FABFED 7. ADMINISTERED BY (i other than fiem &) CODE ! S3505A
USAFIAFMC DCMA DAYTON
AIR FORCE RESEARCH LABORATORY * ARBAC BUILDING 20
2310 EIGHTH-STREET, BUILDING 187 1725 VAN PATTON DRIVE
WRIGHT-PATTERSON AFB OH 45433-7801 WRIGHT-PATTERSON AFB OH 45433.53072
JEANETTE M. ZIMMER 937-656-0045
jeanelie Zimmer@wpafb.af. mil
8. NAME AND ADDRESS DF CONTRACTOR (Mo Saet county, Siat 7 TE %l | 9A. AMENDMENT OF SOLICHATION NG,
SYTRONICS, INC mfjﬁrﬁbﬂﬁ
4433 DAYTOMN-XEN], ROAD, BUILDING 1 9B, DATED (SEE ITEM 11)
DAYTON OH 45432 M

(937) 431-6100 FEB 15 T0A_ MODIFICATION OF CONTRACTIORDERTIG.

X F33615-98-D-6000 0007
10B. DATED [SEE ITEM 73)
CopE  1EEG9 | FACILITY CODE 3 20 SEP 2001
1. THIS ITEM ONLEAPPLIES TO AMENDMENTS OF SOLICITATIONS
|_| The shave numbernd seolisitation i amended 25 sot farth i flém 14, The hour & data shecifiad for recsint of Offers D s extanded, D i5 et xiended

Q‘I‘!stﬂ.rsﬂasc!mnwlodge receipt of this amendment pricr to the hour and date specified in L‘:&Sﬁc&aﬁaﬂwﬁﬂtﬂ&ﬂd&d,b}:ﬂ'ﬂﬂﬁehﬁwﬁgmeﬁ;ﬂds:

(@) By completing lems 8 and 15, and mluming __ ropiesiof the amendment; (b} By acknowledging receipt of this amendment on sach copy of the offer

submitled, or (o} By soparsie lether or l=legram which includes o reforence o the-soliciation and amendment numbers, FAILURE OF YOUR ACKNOWLEDZMENT TO BE
RECEIVED AT THE PLACE DESIGHATED FOR THE RECEIPT OF OFFERS PRIDR TO THE HOUR AND DATE SPECIFIED MAY RESULT REJECTION OF YOUR OFFER.
H by wirtes of this amendment ¥ou desis fo chanoe an oifer Already submitted, such change mery be made by telogram or Toter, provided each telegram or leter makes referencs
to the solcil=tion and this amendmaont, and is received prior to he opening hour and date spocifed.

12 ACCOUNTING AND APPROPRIATION DAT A ¥ reguired)

SEE SCHEDULE
13. THIS ITEM APPLIES ONLY TO MODIF ICATION OF CONTRACTS/ORDERS, 1]
IT MODIFIES THE CONTRACT/ORDER NO. AS DESCRIBED IN ITEM 14
7]
A THIS CHANGE ORDER IS ISSUED PURSUANT TO- | J THE CHANGES SET FORTH IN ITEM 14 ARE MADE I THE CONTRAGT ORDER NO. ITEM
HA

B THE ABOVE NUMBERED CONTRACTIORDER IS MODIFIED Tt REFLECT THE ADMINISTRATIVE CHANGES {such =35 changes in paying ofice,
Sparopriation dsta, efe) SET FORTH IN ITEM 14, PURSUANT TO THE AUTHCEITY OF FAR 43, 103(b).

C. THIS SUPPLEMENTAL AGREEMENT IS ENTE REDMINTO PURSUANT TO AUTHORITY OF;

» 0. OTHER {Specify type of mediication ang autharity)
Limitation of Funds Clause. FAR 5223222

E. IMPORTANT: Contractr @ = not, E iz required to sign this document =ad e coples to fhe Beuing office.
4. DESCRIFTION OF AMENDMENT MOV 1CATION (Organized by UGF secion hesdings. incluing solieitalionlcontract subject mafier whers foasibin ]

SUBJECT: Incremental Funding

CHANGE IN FRICE: Nons

CHANGE TN OBLIGATION: $177.273.00 Increase

PROGRAM MANAGER: Ronald Yates, AFRI/HECP, Wright-Parterson AFB OH 45433

PAYMENT OFFICE: DFAS-CO/North Entitlemant Operations, PO Box 182266, Columbus OH 432182266
Bxrept as provided herefn, all lerms =nd conditions of the documant referencad in ltem OA or 10A, = heretolars changed, remans unchanged and in full force and sfiec,

154, NAME AND TITLE OF SIGMER [Type or prind 164 NAME ANG TITLE OF SIGNER (Tyvie o pring}
JAMES DAVID BOX,
Caondracting Officer
RE:D CONTRACTOR/OFFEROR 130, DATE SIGNED 158, UNITED STATES OF AMERICA, 16, DATE SIGNED

BY s —

(Sigrature of person suthoazed Io sign] of Coniracting Oficen 14 FER O
NEN 7540-01-152-5070 30-105 STANDARD FORM 30 (REV. 10-83)
PREVICUS EDITION UNUSABLE Prescribed by GSA
ConWrite Version 4.2.7 FAR (48 CFR) 53 243

Created 14 Feb 2002 7:53AM




1. Pursuant lo the authority of the Limitation of Funds Clause. this modification increases the funding

allocated to this delivery order by $177,273.00.
2. As aresult of the above paragraphs, this De!ive_ry__DrEier is heraby mndi}'red as follows:
b. SECTION B SUPPLIES OR SERVICES:

1. 5352.232-9001 - IMPLEMENTATION OF LIMITATION OF FUNDS (AFMC) (JUL 1897) is hereby

changed to read as follows:

(a) The sum allotted to this contract Delivery Order and available for payment of costs under CLINs 0001-
0003 through 31 Jul 2002, in accordance with the clauss in Section | entitled Limitation of Funds and
contractor's email dated 13 Feb 2002 incorporated hersin by reference, is increased by $177.273.00 from

$438,082,00 to $615,355.00.

Qty Unit Price
ITEM SUPPLIES OR SERVICES Purch Unit Total em Amcount
ooo102 CLIN Establish
Nour: Funding Info Only
ACRN: AB +$177,273.00
SECTION G - CONTRACT ADMINISTRATION/PAYMENT DATA:
Obligation
ACREN Appropriation/Lmt Subhead/Supplemental Accounting Data Amount
AB ACEN Establish $177,273.00

37 23800 292 4TAB8 633257 6HCVOD 02050 63231F 503000 FO3000
New ACRN Amount:  $177.273.00

Funding breskdown:  On CLIN 000102:  +%177.273.00

PRIMIFR: GWSHEG27201035 $177.273.00

JON: 32570221

Descriptive data;

PR COMPLETE

3. All other terms and conditions remain unchanged.

F13815-08-D-6000 000702
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AMENDMENT OF SOLICITATION/MODIFICATION OF CONTRACT f O Cher D CODE T EACEOF PAGES

T of 3

2 E*FE‘JWENT.HDDIFIUAWDN ND, ' 3. EFFECTIVE DATE dq, REG'J[S&HDM’PURCEMSE REQND. [k FHDJECTNO gh’mmbﬁej

01 SEE SCHEDULE
6. ISSUEDBY  AFRLMLEN CObE ]_ FABESD 7. ADMINIETERED BY {1 other Dran o 5] CODE E
USAFIAFMC DCMA DAYTON
AlR FORCE RESEARCH LABORATORY I |BREAC BUILDING 30
2310 EIGHTH STREET, BUILDING 167 1725 VAN PATTON DRIVE
WRIGHT—FM'FERSGN AFB OH 45433-7801 WR[GHT—FATTERSDN AFB OH 45433 5300
JEANETTE M. ZIMMER 9372550405
Jeanstie Smmer@wpafb. af mil
8. NAME AND ADDRESE OF CONTRACTOR (N2, sreel, county, Sfate g ZI5 Cooe) ™| 2 AMENDMENT OF SOLICITATION 15"
SYTRONICS, INC
4433 DAYTON-XENIA ROAD, BUILDING 1 98. DATED (SEE TEM 77)
DAYTON OH 45432 MAILING DATT

{937) 431-6100 =4 10A. MODIFICATION OF CONTRACT/ORDER NOY,

DEC 0 3 2001 ¥ F33615-93-D-8000 0007
105, DATED (SEE [TEM 13)
| Cone 1EE6S | FACILITY CODE 20 SEP 2004
11. THIS ITEM ONLY APPLIES TO AMENDVENTS GF SOLICITATIONS ==
D Theznwanumhercuanbnlaﬁnnisamﬂedasgum in Hem 14 mnmwmmhrmﬁﬂﬂﬁm D = exlondisd, ks not mdended

12, ACCOUNTING AND APPROPRIATION DATA (¥ reguired)
SEE SCHEDULE

13. THIS ITEM APPLIES ONLY TO MODIFICATION OF CONTRACTS/ORDERS,
IT MODIFIES THE CONTRACT/ORDER NO. AS DESCRIBED IN ITEM 44,

A THIS CHANGE ORDER IS ISSUED PURSUANT Tox [ J THE CHANGES S£T FORTH IM ITEM 14 ARE MADE N THE CONTRACT ORDER NOL ITEM
T0A.

B THE ABOVE NUMBERED CONTRACTAOROER 15 MODIFIED TO REFLECT THE HJMINETRATI"-"E CHANGES (such gz changes in paying oifice,
aopropnation date, eic) SET FEORTH N ITEM 14, PURSUANT TO THE AUTHORITY OF FAR 43,103(k).

T THIS SUPPLEMENTAL AGREEMENT IS ENTERED INTO PURSUANT TO AUTHORITY OF:

X | D. OTHER [Speciy hpe of modhestion ong Futharny)
Limitation of Funds Clause, FAR 52 23202

E. IMPORTANT: contracior E I8 ek, D s required 1o sign this document and rsfurn copies o the issuing ofce.
4. DESCRIPTION OF AMENDMENTAMCDIFICATION [Graanizng by UGF section headings, rickiding solciationlcontrast suyed maber wimms Teasibie,]

SUBJECT: Incremental Funding and Change 1o Payment Office Address

CHANGE IN PRICE: None

CHANGE IN OBLIGATION: $22.727.00 Increase

PROGRAM MANAGER: Ronald Yates, AFRL/HECP, Wright-Patterson AFB OH 45433

PAYMENT OFFICE: BFAS-COMNorth Fntitlement Operations, PO Box 182266, Columbus OH 43218-2266
| Exrept == provioed herein, all terms and conditons of e docament reteroncad in liem B4 or 104, 2= hwetniorg changed, remaing unchanged 2nd In Tul force and SHe0.

155, HAME AND THLE OF SISNER [Tipe or pinf) 164 NAME AND TITLE OF SiGNER [T¥pe= or print)

JAMES DAVID BOX

Contracting Cficer

A —
158, CONTRACTOR/OFFEROR 15C. DATE SIGNED 158 ﬁNﬂEDS OF 16C. DATE SIGNED
BY-* llﬂ{l, ,Lr\ £

= {Signaturs of person awthorzed o sgn) |~ ASGnsturs of Contracting Oed ] Iq ABV G| il
MNEN T22001-152-8070 H-105 | STANDARD FORM 30 (REV 10.83)
PREVICUS EDITION UNUSASIE U Prescibed by GSA
ConWrile Version 4.29 FAR {48 CFR) 53.243

Created 19 Nov 2001 944 AM




1a. Pursuant to the authority of the Limitation of Funds Clause, this modification increases the funding
allocated to this delivery order by $22,???.DD.

b. As aresult of workload reafignment, the payment office is changed as hereby amended as indicated

low,
2. As a result of the above paragraphs, this Delivery Order is hereby modifiad as follows:
. Block 15 of the DD Form 11 55, JAN 1998 (EG) is hereby changed from: DFAS-CO/MNew Dominion
Division, PO Box 182041, Columbus OH 43218-2041, to DFAS-COMorth Entitlement Operations, PO
Box 182266, Columbus OH 43218-22586.
b. SECTION B SUPPLIES OR SERVICES:

1. 5352.232-9001 - IMPLEMENTATION OF LIMITATION OF FUNDS (AFMC) (JUL 1 897) is herehy
changed fo read as follows:

(a) The sum allottad 1o this contract Delivery Order and available for payment of costs under CLINs 0001-
0003 through 15May02, in accordance with the clause in Section | entitied Limitation of Funds and
contractor's email dated 15Nevo1 Is increased by $22.767.00 from $415,355 00 to 438,082.00.

2. The Contractor's email dated 15Nov01 is hereby incorporated by reference.

Qty Unit Price
ITEM SUPPLIES OR SERVICES Purch Unit Total Hem Amount
000101 CLIN Change
Noun: Funding Info Only
ACRN: AL +522,727.00
Descriptive Data:

PO0001: PR: GWSHEOE?ZDWD?, 322, 727.00
Basic: PR: GWSHE017201144, $365,355.00
GWSHED17201115, $50,000.00
Contract JON: 7184CH22
Contract RCCC:  6HCODD
Funding RCCC: 6HOVDD

SECTION G- CONTRACTADMJNFSTRATFDNIPHYMENT DATA:

F326 | 5-98-D-6000 000701
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Obligation

ACEN Appropriation/Lmt Subhead/Supplemenial Accounting Data Amount
Al " ACRN Change ¥ +$22,727.00

57 13600 291 47A8 633257 BHCVO0 02050 63231F 503000 FO3000
New ACRN Amourit: $438.082.00
Funding breakdown:  On CLIN 0001 01: +$22,727.00
PRIMIPR- GWSHED27201007 $22.727.00
JON: 32570221
Descripiive data:
PR IS COMPLETE

F33615-98-D-6000 000701
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WRIGHT-PATTERSON AFB OH 454337801
CHERYL K. ROBERTSON (937) 6569045

WRIGHT-PATTERSON AFB OH 45433-5302

» == s
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SCHEDULE

1. In accordance with the provisions of the Basic Contract and this delivery order, the Contractor shall
accomplish the effort described in the attached Statement of Work (SOW), dated 4 Jun 2001, and entitled
"Vision Display Research for Strike Helmet 21 ", ata loial not to exceed amount of $532,809.00.

SECTION B
1. 5352.216-8001 PAYMENT OF FEE (AFMC){CPFF){JUL 1997)

The estimated cost and fee for this delivery order are shown below. The applicable fixed fee or target
fee set forth below may be increased or decreased only by negotiation and modification of the contract
delivery order for added or deleted work. As determined by the contracting officer, it shall be paid asg it
accrues, in regular installments based upen the percentage of completion of work {or tha expiration of the
agreed-upon period(s) for term contract(s).

Estimated Cost $871,784.00
Fixed Fee: $61,025.00

2. 5352.232-9001 IMPLEMENTATION OF LIMITATION OF FUNDS (AFMC) (JUL 1287)

(a) The sum allotted to this contract delivery order and available for payment of costs under CLINs 0001-
0003 through 30 Apr 2002 in accordance with the clause in Section | entitied "Limitation of Funds” is
$£388,182.00.

(B) In addition to the amount allotted under the "Limitation of Funds” clause, the additional amount of
$27,173.00 is obligated for payment of fee for work completed under CLINS 0001-0003.

Qty Unit Prica
ITEM SUPPLIES OR SERVICES Purch Unit Total ltlem Amount
oo 1 $932,809.00
LO NTE £932,809.00
Noun: RESEARCH AND DATA
ACRN: g
Security: §]
NSN: M - Not Applicable
DD1423 is Exhibit: A
Contraci type: U - COST PLUS FIXED FEE
Inspection: DESTINATION
Acceptance: DESTINATION
FOB: DESTINATION
Descriptive Data:

THE CONTRACTOR SHALL CONDUCT RESEARCH IN ACCORDANCE WITH THE STATEMENT OF
WORK ENTITLED "VISION DISPLAY RESEARCH FOR STRIKE HELMET 21™. DATED 4 JUNE 2001,
THE CONTRACTOR SHALL ALSO SUBMIT DATA IN ACCORDANGE WITH EXHIBIT A, THE
CONTRACT DATA REQUIREMENTS LIST, DD FORM 1423, DATED 1 JUNE 2000, ATTACHED
HERETO.

F33615-98-D=-0000 0007
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SCHEDULE

Oty Unit Price
ITEM _SUPPLIES OR SERVICES Purch Unit Total tem Amount
000101
Noun: Funding Info Only
ACRN: AL $415,355.00
Descriptive Data:
PR: GWSHED17201144 {£365,355.00)
GWSHED17201115 ($50,000.00)
Confract JON: Ti84CH22
Contract RCCC: BHCOO00
Funding RCCC: 8HCVOO
o002 1 MNEP
LC MNSP
Nown: SOFTWARE
Security: u
NSN: N - Not Applicable
Contract typs: U - COST PLUS FIXED EEE
Inspection: DESTINATION
Accepiance: DESTINATION
FOB: DESTINATION
Descrptive Data;
The contractor shall provide software as required in the Statement of Work, dated 4 Jun 2001, atch 1.
The cost.of this CLIN is included in CLIN 0001,
0003 1 MNEP
LO NSP
MNoun: HARDWARE
Security: u
NSN: M - Mot Applicable
Confract type: U - COST PLUS FIXED FEE
Inspection: DESTINATION
Acceptance: DESTINATION
EOB: DESTINATION
Descriptive Data:

The contractor shall provide hardware as required in the Statemiant of Work, dated 4 Jun 2001, atch 1.
The cost of this CLIN is included in GLIN 0001

F3361 5-98-D-6000 D007
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SCHEDULE

SHIP MARK  TRANS

ITEM SUPPLIES SCHEDULE DATA aTYy NS FOR PRI DATE
0001 fam o Y 26 MARO
Nour: RESEARCH AND DATA
ACRN: ]
Sec. Class: u
Descriptive Data;
The schedided defivery date is for completion of all research and data required by the Statement of Work,
3ich 1, and defivery of all reports in sttordancs with Exhibit A, Contract Data Requirements List,
Technical effort is to be completed 25 months after contract award znd the final report is to be completed
28 months after contract award.
ooo2 1 5 28 MARO
Noun: SOFTWARE
Sec. Class: U
Descriptive Data:
The scheduled delivery date is for any software to be delivered in accordance with the Statement of
Work, dated 4 Jun 2001
0003 ] u 26 MARO
Nour: HARDWARE
Sec. Class: u
Descriptive Data:
The scheduled defivery date is for any hardware 1o be delivered In accordance with the Statement of
Work, dated 4 Jun 2001,
Obligation
ACREN Appropriation/l mt Subhead/Supplemental Accounting Data Amount
AA $415,355.00

57 13600 291 47A8 633257 6HCVO0 02050 63231F 503000 FO3000

Funding breakdown: On CLIN 000101:  $415355.00

PRIMIPR: GWSHED17201115  $50,000.00
GWSHED17201144  $365,355.00

JON: 32570306

Descriptive data:

PR IS COMPLETE

F33613-98-D-6000 0007
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LIST OF ATTACHMENTS

DATE TTLE

DOCUMENT PGS
EXHIBITA - - 5
ATTACHMENT 1 3

01.JUN 2000 . Contract Data Requirements List

04 JUN 2001 Statement of Work entitied "VISION DISPLAY
RESEARCH FOR STRIKE HELMET 21"

F33615-98-D-6000 (007
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STATEMENT OF WORK
DELIVERY ORDER 0007

TITLE: Visiﬂ_n Display Research for Strike Helmet 21
DATE: 4 June 2001 E i

1.0 SCOPE

includes; (1) planning and execution of an exploratory development research

plan, (2) designing, fabricating, integrating, maintainin

g, documenting, and

testing of VDR hardware and software, (3) design, fabricate and integrate a new
cockpit control panel for the Strike Helmet 21 program, and (4) supporiing helmet

system certification and flight testing,

2.0 REFERENCE DOCUMENTS

1. Visually-Coupled Acquisition and Targeting System (VCATS) System
Requirements Document (SRD), F41624-93-R-6024, Pages 75 - 120,

December 11, 1997.

2. High Voltage Quick-Disconnect Connector Harmess System for Air Force

Helmet Mounted Displays, UDR-TR-93-131.

3. Quick-Disconnect Harmness System Test Procedure, UDR-TR-83-128.

4. VCATS Interface Control Document, Interconnect, W5, Module V

Specification 105640

9. Annual Book of American Society for Testing and Materials (ASTM)
Standards Section 15 (1997). E 691, F 319-91, F 801-96, F 943-90, F 1165-

88, F 1181-86, F 1252-89, F1316-90.

6. Pinkus, A. and Task, H. L. (1997). The Effects of Aircraft Transparencies
on Night Vision Goggle-Mediated Visual Acuity. SAFE Symposium 1997,

Sep 8-10, pp. 93-104.
3.0 REQUIREMENTS

3.1 Exploratory Development and Research

F33615-98-D-6000/0007
Page 1 0of 3
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3.1.1 Research Program Plan

3.1.1.1 The contractor shall develop a resesarch program plan to support the
development and evaluation of VDR. The goal of the research program shall be

to investigate fundamental issues involved in'the development and evaluation of
VDR.

3.1.1.2 The contractor shall support the development of protocols supporting the
use of human subjects. The protocol shall reflect the nature of the
experimentation to be done, any safety implications of research facilities or
experimental methods, general descriptions of research facility capability and
characteristics.

3.1.1.3 The contractor shall monitor ongoing technical developments in the area
of VDR. The contractor shall maintain a program plan such that it accurately
reflects current research lines within the program, progress of the research
program, significant accomplishments, and anticipated facility and resource
requirements. (CDRL AD01, A004)

3.1.1.4 The contractor shall support, develop, and evaluate helmet mounted
display symbology for day and night missions in all weather conditions.

3.1.2 Experimental Plans

The contractor shall develop experimental plans for each experiment.
Experiment plans shall include detail specification of specific experimental
manipulations to be performed, specific measures of performance to be
obtained, resource requirements, operating tolerances, analysis techniques to be
employed, technical support requirements, and subject requirements.
Experimental plans shall be submitted to the government for coordination.
(CDRL AQ01, A0D4)

3.1.3 Research

The contractor shall collect pre-experimental data to assure that the facility is
operating within tolerance specified in the experimental plan and the procedures
can be implemented accurately. Following verification of experimental plans, the
contractor shall collect the experimental data. The contractor shall conduct
appropriate descriptive and inferential statistical analyses using the experimental
data. The contractor shall prepare graphical, pictorial, and tabular summaries of
the statistical analyses, and shall prepare written documentation in the form of
technical reports. (CDRL A0D1, AOO5)

3.2 VDR Development and Facility Operations

3.2.1 VDR Hardware and Software Development

F33615-98-D-6000/0007
Page 20of 3
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The contractor shall design, fabricate, integrate, document, test, and/or subcontract
support to maintain, medify, or develop VDR hardware and software. (CORL AQO1,
A002, AQO3, ADD5)

3.2.2 Helmet Vehicle Interface

The contractor shall develop and fabricate improvements for the helmet vehicle
interface. The contractor shall develop hardware solutions for biodynamic
interference suppression for helmet mounted displays. The contracior shall
provide documentation on any developed or upgraded hardware or software.
(CDRL A001, A002, ADD3, ADO5)

3.2.3 Cockpit Control Panel

The contractor shall design, fabricate, and integrate a new cockpit control panel
(CCP) for integration into the Strike Helmet 21 platform. The new CCP must be
able to work in a military aircraft environment. The contractor shall provide
documentation on any developed or upgraded hardware or software. (CDRL
A001, AOD2, A003, A0D5)

3.2.4 Facility Operation and Maintenance

The contractor shall maintain and operate the Helmet-Mounted Systems
Technologies/Visually-Coupled Systems (HMST/VCS), Night Vision Operations, and
the Visual Image Evaluation of Windscreens Laboratories and facilities. The
systems shall be put under configuration control. Equipment failures shall be
recorded by the contractor and maintained in an automated record log.
Recalibration of facility equipment and repair shall be performed or subcontracted
by the contractor. Performance of the repaired equipment shall be measured by the
contractor to ensure requirement satisfaction. Test equipment required for
recalibration and measurement shall be acquired by the contractor. The
documentation will include operating procedures and will be updated after any
modifications are made. (CDRL A002, A003, ADD5)

3.3 Helmet Testing

The contractor shall assist the HMST program in supporting helmet testing and
safety-of-flight certification. The contractor shall provide support to flight
certification and safety tests at WPAFB, and remote military and contractor test
facilities.

3.4 Management

The contractor shall document progress and provide financial status of the effort.
(CDRL A001, A0D2)

F33615-98-D-6000/0007
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1. Pursuant to FAR 52 232-22 Limitation of Funds, this maodification increases the funds allotted to this
delivery order by $73,800.00. . i : :

2. As aresult of the above, this delivery order is herehy specifically modified as foliows:
a. SECTION B- SUPPLIES OR SERVICES:

5352.232-9001 Implementation of Limitation of Funds (AFMC) (JUL 1997)
(&) The sum allotted 4o this Delivery Order and available for payment of costs under CLINs 0001-0005
through 28 Feb 2003 in accordance with the clause in Section | entitled Limitation of Eunds and

Oty Unit Price

MEM SUPPLIES OR SERVICES Purch Unit Total tem Amount
noo108 CLIN Establish

Nowir: Funding Info Only

ACRN: Al +355,200.00
000109 CLIN Establish

Nown: Funding Info Only

ACRN: AK +518,400.00

¢. SECTION G- CONTRACT ADMINISTRATION/PAYMENT DATA:

Obligation

ACEN Appropriation/Lmit Subhead/Supplemental Accounting Data Amount
Ad ACRN Establish $55,200.00

5733600 293 47A8 627184 BHCPO0 02040 B62202F 503000 FO3000

New ACEN Amount:  $55.200.00

Funding breakdown:  On CLIN 000108: +355,200.00

PRIMIPR: GWSHEQ37201005  $55.200.00

Descrptive data;

PR COMPLETE

Additional Information for 000805

£32.200 is for JON 71840863

$23,000 is for JON 71840864
AK ACRN Establish $18,400.00

5733800 293 47A8 625024 6HCPOD 02040 82500F 503000 FO3000
New ACEN Amount: $18,400.00

Funding breakdown:  On CLIN 000109 +518,400.00
FRIMIFPR: GWEHED37201005  $18,400.00

JON: 71840868

Descriptive data:

PR COMPLETE

F33615-98-D-6000 000805
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3. All other terms and conditions remain unchanged.
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1A

B THE ABOVE NUMEERED CONTRALT ORDER 15 MODIFIED TO REFLECT THE ADMINISTRATIVE CHANGES (such ax changes in paying affice,
apprarialion data, efc.) SET FORTH N ITEM 14, PURSUANT TO THE AUTHORITY OF FAR 43.103b).
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la. Pursuant to FAR 52.232-22 Limitation of Funds. this modification decreases the funds allotted to this
delivery order by $44,448.00. . .

b. In addition, this modification comrects adminisirative emors made by Govemnment personnel in the
processing of PO00803 that were inadvertent in nature and not intended to be binding by either party.
The cormections are evidenced in the deletion of ACRNs AF, AG and AH. The date shown below in the
Implementation of Limitation of Funds clause remains unchanged due to the fact that PO0ODR05 will be
immediately processsd to add an additional increment of funds.

2. As a resull of the above, this delivery order is hereby specifically modified as follows:
a. SECTION B- SUPPLIES OR SERVICES:

3352.232-8001 Implemeniation of Limitation of Funds (AFMC) (JUL 1997)

{a) The sum allotted io this Delivery Order and available for payment of costs under CLINs 0001-0005
through 28 Feb 2003 in accordance with the clause in Section | entitled Limitation of Funds and
confractor's email dated 05 Dec 2002, incorporated herein by reference, is $802,587.00, a decrease of
$44,448.00 from $847,035.00.

Qty Unit Price
ITEM SUPPLIES OR SERVICES Purch Unit Total ltem Amount
000105 CLIN Defefion
ACRN: AF
000106 CLIN Deletion
ACRN: AG
000107 CLIN Deletion
ACRN: AH

¢. SECTION G- CONTRACT ADMINISTRATIONPAYMENT DATA:

Obligation
ACEN Appropriation/l mt Subhead/Supplemental Accounting Data Armount

AF ACEN Deletion
57 33600 293 47A8 627184 sHCVOO 02050 62202F 502000 FO3000
New ACRN Amount:  5.00

AG ACRN Deletion
57 33600 293 47A8 627184 BHCPOD 02040 52202F 503000 FO3000
MNew ACEN Amount:  $.00

AH ACRN Deletion
57 33600 293 47AB 625024 GHCPOO 02040 62500F 503000 FO3000
New ACEN Amount:  $.00

F336153-98-DR-a000 O00804
PAGE 20F 3




3. All other terms and conditions remain unchanged.
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1 of 3

2. AMENDMENTMODIFICATION NG 3. EFFECTIVE DATE 4. REQUHSITIONPURCHASE REGLND. 5. PROJECT NGO, (¥ apiicaiis)
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SYTRONICS, INC: 1
4433 DAYTON-XENIA ROAD, BUILDING 1 MAILING DATE 5B, DATED [SEE FTEMT7)
DAYTON OH 45432
(937} 431-6110 DEC 11 2002 10A- MODFICATION OF CONTRACTIORDER .

X F33615-98-D-6000 0008
108, DATED (SEE [TEM 13) B
cooe 1EERD | FACILITY CODE 03 JUL 2002
1. THIS ITEM ONLY APPLIES TO AMENDMENTS OF SOLICITATIONS
ﬂ T2 sbave numbered solicitation & amended o3 22 otk in e 14, The hour and dale specified for receipt of Offars |_| b extanded, |:| i N0t eodertad

Offers must acknowledge receipl of this amendment prior to the hour and date spacified in the sofel aton o a% amended. by cne of the following methods:

fal By compiefing Hems B and 15, and returning _ copies of the amendment; (b By acknowledging recsipl ol this amendment on each copy of tha offer

submiit=d. o {c) By separaie leler or selegram which nclides & reterincs to the soficiistion and amandment numbers. FAILURE OF YOUR ACKNOWLEDGMENT TO BE
RECEWED AT THE PLACE DESIGNATED FOR THE RECEIPT OF CFFERS PRICR TO THE HOLUR AND DATE SPECIFIED MAY RESULT IN REJECTION OF YOUR O FFER.
I by virtue of this amendment you desing tn change & offsr sheady submitied. such change may be made by telegram or letler, provided eseh tefegram or lefter makes rfermncs
1o the sobcalion and this amendment, and is ressred prior 1¢: he opening hourand dote specifed.

|12 ACCOUMNTING AND APPROPRIATION DATE [ required)

SEE SCHEDULE
13. THIS [TEM APPLIES ONLY TQ MODIFICATION OF CONTRACTS/IORDERS,
IT MODIFIES THE CONTRACT/ORDER NO. AS DESCRIBED IN ITEM 14,
o
A THIS CHANGE ORDER IS ISSUED PUSSUANT T { ) THE CHANGES SET FORTH IN ITEM 14 ARE MADE N THE CONTRACT ORDER NO. TEM
1048,

2 THE ABOVE NUMWBERED CONTRACTAORDER 15 MODIFIED TO REFLECT THE ADMINISTRATIVE CHANGES {much az changas in paying ofice,
Sgpmpriation daln, efn.) SET FORTH M TEM 14, PURSUANT T0 THE AUTHORTTY OF FAR £3.103b)

C  THIS SUPPLEMENTAL AGREEMENT IS ENTERED INTO PUE SUANT TO AUTHORITY OF;

X D. OTHER (Specify lype of modincation and authority }
Limitation of Funds Clause, FAR 52.232.29

E. IMPORTANT: Contracior [E s not. f:l & required (o Sign this dosument 2nd e Copies to the issuing office,

14 DESCRIPTION OF AMENDMENTIMODIFICATION (Crganized by UGF section hasaings inciuding soficitaianiConirac] SUbJECt matior whers feasiis,)
SUBJECT. Incremental Funding

CHANGE IN PRICE: None

CHANGE IN OBLIGATION: $44. 448 00(increase)

Excapt 2= prosided hersin, all lerms and condilions of the decymant referenced In tem 84 or 104, as hermerh'chang:eﬂ, temains enchengad and infull force and effect.

| 15A. NANEE AND TITLE OF SIGHNER ( Type or mind) #5A. MAME AND TITLE OF SIGNER (Typs or peni)
JAMES DAVID BOX
Contractmg Officer
133, CONTRACTOR/OFFEROR 15C.. DATE SIGNED 168, UNITED STATES OF AMERICA 160, DATE SIGNED

- 8 : G Dec 0
{Seonadure of person authonzed o sion)
NSN 7540-01-152.8070 = 30-105 STANDARD FORM 30 (REV.10-53)
FREVIOUS EDIMION UNUSABLE Prescribed by GSA
ConWrile Version 5.2.4 FAR (48 CFR) 53,243

Created 06 Dec 2002 10:43% AM




1. Pursuant to FAR 52.237.22 Limitation of Funds, this modification increases the funds allotted to this
delivery order by $44,448.00.

2. As a result of the above, this delivery order is hereby specifically modified as follows:
2. SECTION B- SUPPLIES OR SERVICES:

5352.232-9001 Implementation of Limitation of Funds (AFMC) (JUL 1997}

{(2) The sum allotted 1o this Delivery Order and available for rayment of costs under CLINs 0001-0005
through 28 Feb 2003 in accordance with the clause in Section | entitled Limitation of Eunds and
contractor's email dated 05 Dec 2002, incorporated herein by reference, is $847.035.00, 2n increase of
$44,448.00 from 802,587.00.

Oty Unit Price

ITEM SUPPLIES OR SERVICES Purch Unit Total Itern Amount
000105 CLIN Estzblish

Noun: Funding Info Only

ACRN: AF +338,043.00
000106 CLIN Establish

Noun: Funding Info Only

ACRN: AG +$4,800.00
000107 CLIN Estabiish

Noun: Funding Info Only

ACRN: AH +51,600.00

c. SECTION G - CONTRACT ADMINISTRATION/PAYMENT DATA:

Obligation
ACRM Appropriation/l mt Subhead/Supplemental Accounting Data Amouni
AF ACRN Establish 538,048.00

57 33600 293 47A8 627184 6HCVOO 02050 62202F 503000 FO3000
New ACRN Amount:  $38.048.00

Funding breakdown:  On CLIN 000105: +538,048.00

FRIMIPR: GWEHED37201023  $38,048.00
JON:-Ti841119

Descripfive data:

PR COMFLETE

FA3615-98-D-6000 (00803
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Obligation

ACREN Appropristion/Lmt Subhead/Supplem ental Accounting Data Amount
AG " ACRN Establish | e - $4,800.00

o7 33600 293 47A8 627184 BHCPOD 02040 62202F 503000 FO3000
New ACRN Amount:  $4.800.00
Funding breakdown:  On CLIN 000106 +54,800.00
PRIMIPR: GWSHED37201023 $4,800.00
JON: 71840863
Descriptive data:
PR COMPLETE
Additional Information for P0O003
$2.800 is for JON 71840863
$2,000 is for JON 71840864

AH ACRN Establish §1,600.00
57 33600 293 47A8 625024 6HCPOO 02040 62500F 503000 FO3000
New ACRN Amount:  $1,600.00
Funding breakdown:  On CLIN 000107 +51,600.00
PRIMIFR:- GWSHED37201023 51,600.00
JON: 71840868

3. All other terms and conditions remain unchanged.

F336 5-98-0-6000 000803
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AMENDMENT OF SOLICITATION/MODIFICATION OF CONTRACT ‘ * U Cercone T PAGEGE PAGES

1 ef 3
2. AMENDMENT/MODIFICATION MO 3. EFFECTIVE DATE 4. REQUISITIONIPURCHASE REQ.NG 5. PROJECT NO. {f appieabi)
oz SEE SCHEDULE
B ISSUEDEY  AFRLMLEH CODE FABRED 7. ADMINISTERED BY (if other than fem 5] CODE S3505A
USAFIAFMC si-= ‘- DCMNA DAYTON ;
AlR FORCE RESEARCH LAEORATORY AREAC BUILDING 30
2310 EIGHTH STREET, BUILDING 187 1725 VAN PATTON DRIVE
WRIGHT-PATTERSON AFB OH 45433-7801 WRIGHT-PATTERSON AFB OH 45433-5302
JEANETTE M. ZIMMER ~ 037-658.0045
jeanette zimmer@wpafb.af mil
B. NAME AND ADDRESS OF CONTRACTOR (No.. seal, county, Stale and ZIF Cods) | A, AMENDMENT OF SCLICITATION MO,
SYTRONICS, INC
4433 DAYTON-XENIA ROAD, BUILDING 1 8B. DATED (SEE [TEM 77)
DAYTON OH 45432 MAILING DATE
(937} 431-6110 ) T0A. MODIFICATION OF COMNTRACT/ORDER NO.
SEP 2 7 7002 X F33615-98-D-6000 0008
10B_DATED (SEE TEM 13)
cone  1EESY [ FACILITY CODE B 03 JUL 2002
11. THIS ITEM ONLY APPLIES TO AMENDMENTS OF SOLICITATIONS
D The sbave mumbared solisttion is. amended 25 sat forth In flem 74, The hour and dete speciied for recsipt of Offers [:[ i extended, D 5 not ertengs

Offars must acknowledge recaipt of this amendment pror 1o the hoar and dale specified in the saficilation or as amended, by one of the Jollowing methods:

(a) By completing ltems & and 15, and retuming ...Copies of the amendment: (k) By acknowledging recaipt of ihis amendment on each copy of the offer

submilod or (o) By separate letter or teiegram which includes 2 refarencs fo the $oficietion and amendmenl numbers.  FAILURE OF YOUR ACKENOWLEDGMENT TO EE

RECEIVED AT THE PLACE DESIGNATED FOR THE RECEIDT OF OFFERS PRIOR TO THE HOUR AND DATE SPECIFIED MAY RESULT IN REJECTION OF YOUR O FFER.

If By virtee of this amendment you desire 1o changs an offer skeady submitted, such change may be made by telegram or letier, provided sach telegram or kelter makes refarsnce
io the soiciaton and (s smendmen]. and i recebved prior 1o the opaning hour and date specfied.

12 ACCOUNTING AND APPROPRIATION DATA (B required)

SEE SCHEDULE
13. THIS ITEM APPLIES ONLY TO MODIFICATION OF CONTRACTS/ORDERS,
IT MODIFIES THE CONTRACT/ORDER NO. AS DESCRIBED IN ITEM 14.
FA]
A THIS CHANGE ORDER IS ISSUSD PURSUANT TO: | J THE CHANGES SET FORTH IM ITEM 14 ARE MADE I8 THE CONTRAGT CRDER MO, ITEM
104,

| B. THE ABOVE NUMBERED CONTRACT/ORDER IS MODIFIED 100 REFLECT THE ADMINISTRATIVE CHANGES {soch a5 changes i paying office,
| appropriation data, etc) SET FORTH IN ITEM 14, PURSUANT TO.THE AUTHORITY OF FAR 43.103{b),

T THIS SUPPLEMENTAL AGREEMENT IS ENTERED INTO PURSUANT TQ AUTHCRITY OF:

X 0. OTHER (Specify type of moddficafion and authorify )}
Limitation of Funds Clause, FAR 52 232-72

E. IMPORTANT: contracior IZ s T, E i raquired 10 Sign this document Snd relum copins 1o (he Ening offcs.
14 DESCRIFTION OF AMENDMENT/MODIFICATION [Orgemzed by UGF sechon hesdngs, including solitialion!contract subjoct mSter whars feasibie,]
SUBJECT: Incremental Furding

CHANGE IN PRICE: None
CHANGE IN OBLIGATION: $278,337 {increase)

Except 3% provided hensin, all terms and conditions of the document referenced in kem 24 o 104, == heretofore changed, remains unchanoed and in full foree 3nd. effect.

154, MAME AND TITLE OF SIGNER (Type or pimt) 18A. NAME AND TITLE OF SIGNER [Type or ponl)
JAMES DAVID BOX
Contracting Officer
158 CONTRACTORIOFFERDR 15C. DATE SIGNED 168, UNITED STATES OF AMERICA 16C. DATE SIGNED
. s ¥
Sinnature of person autiorlzed I sign) ature oFContraching Officerd Q_J “S(:P o
NSN T540-07-152-8070 30-105 w STANDARD FORM 30 (REV 10-£3)
PREVIOUS EDITHOM UNUSABEE Prescribed by GSA
ConWrits Viersion 5.0.8 FAR {48 CFR) 53.243

Created 27 Sep 2002 1:57 PM




1. Pursuant to FAR 52 23222 Limitation of Funds, this medification increases the funds allotted to this
delivery order by $278,937.00.

2. As a result of the above, this delivery order is hereby specifically modified 25 follows-
a. SECTION B- SUPPLIES OR SERVICES:

9352.232-9001 Implementation of Limitation of Funds (AFMC) (JUL 1897)

(a) The sum allotted to this Delivery Order and available for payment of costs under CLINs 0001-0005
through 31 Dec 2002 in accordance with the clause in Section | entitled Limitation of Funds and
contractor's email dated 27 Sep 2002, incorporated herein by reference, is $802,587.00, an incréase of
$278,937.00 from 523,650.00.

Qty Uniit Price

ITEM SUPPLIES OR SERVICES Purch Unjt Total ltem Amount
000101 CLIN Change

Moun: Funding Info Only

ACRN: Al +$37,303.00
ooo1o02 CLIN Changs

Noun: Funding Info Only

ACRN: AC +5236,787.00
000103 CLIN Establish

Nowun: Funding Info Only

ACRN: AD +51,423.00
000104 CLIN Establish

Noun: Funding Info Only

ACRN: AE +33.424.00

¢. SECTION G - CONTRACT ADMINISTRATION/PAYMENT DATA:;

Obligation
ACBEN Appropriation/Lmt Subhead/Su pplemental Accounting Data Amount
Al ACRN Change +$37,303.00

57 23600 292 4762 644637 1P1267 59200 63790F 503000 FO3000
New ACRN Amount:  $21 5,853.00

Funding breakdown:  Qn CLIN 000104: +$37,303.00
PRIMIPR: GWSHE02721152 $37,303.00
Descriptive data:

PR COMPLETE

Reference: AF Form 616 HIAC0002710006 dated 01 Apr 2002

F33615-98-D-6000 D00802
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ACRN Approprigtion/Lmt Subhead/Supplemantal Accounting Data

Obligation

AC " ACRN Change ' =

57 23800 292 47A8 627184 EHCPO0 02040 62202F 503000 03000

New ACRN Amount: 3311,787.00

Funding breakdown: On CLIN 000102: +3236,787.00

FPRIMIPR- GWSHED27201157 $70,969.00
GWSHED27201150 $165,818.00

JON: 71840868

Deseripfive data:

PR Complete

Additional Information for 000802

JON 71840862-532,720.00

JON 71840863-$20,559.00

JON 71 840864-536,928.00

JON 71840865-51 75,580

AD ACRN Establish

57 23800 292 47A8 691999 6HCOCO 59200 000000 503000 F03000

New ACRN Amount:  $1 423,00

Funding breakdown:  On CLIN 0001 03: +$1,423.00
PRIMIPE: GWSHED27201140 $1.423.00
JON: 71840804

Descriptive data:

FR COMPLETE

AE ACRN Establish

57 23600 292 47A8 627184 6HCACD 02010 62202F 503000 FD3000

New ACRN Amount:  $3.424.00

Funding breakdown:  On CLIN 000104: +53,424.00
PRIMIER: GWSHED27201151 53,424 .00
JON: 71840865

Descriptive data:

PR COMPLETE

3. All other terms and conditions remain unchanged.

Amount
+$236,787.00

$1,423.00

£3,424.00

F33815-98-D-6000 000802
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AMENDMENT OF SOLICITATION/MODIFICATION OF CONTRAGT i AR s

2 AMEMDME TMODIFICATION NG, 3. EFFECTIVE DATE 4. RECLISITIONPURCHASE REQ.NG. 3. PROVECT NO. (¥ spplicabie)

01 SEE SCHEDULE
6. ISSUEDBY  AFRLMLER CODE |_ FABESD 7 ADMINISTERED BY (If oiher tran fism 5 CODE l S3505A
USAFIAFMC = B 4 DCMA DAYTON A
AIR FORCE RESEARCH LARORATORY AREAC BUILDING 20
2310 EFGHTH STREET, BUILDING 167 1725 VAN PATTON DRIVE
WRIGHT-PATTERSON AFE OH 454337801 WRIGHT-PATTERSON AFE OH £5433-5302
JEANETTE M. ZIMMER 9376563046
Jeanciie zimmen@wpafb.af mil

| & NAME AND ADDRESS OF CONTRACTOR {7¥2., <ree, county, State and ZIP Coda] 2 | 88 AMENDMENT OF SOLICITATION D,
SYTRONICS, INC
4433 DAYTON-XENIA ROAD, BUILDING 1 O8. DATED (SEE [TEM 11)
DAYTON OH 45432 MAILING DFETE
(937) 431-8110 ' A MODIFICATION OF CONTRACTIOROER NG,
X F33615-98-D-6000 0008
AUG 0 B m 10B. DATED (SEE TEM 13)
CoDE 1EEB9 | FACILTY CODE 03 JUL 2002
11. THIS ITEM ONLY AFPLIES TO AMENDMENTS OF SOLIGITATIONS
D The above numbered soficiation is smendes 2= 2ot Srn in llem 14, The hour and date specfiod for recoipt of Cffers L__| s etended, D 5 Mot exterded.

s maet acknowledys receipt of this amendment prior o the hour gnd diate sheificd in the sofcitstion o a5 amended. by one of the foliowing mehods:

(2} By compiding hems 8 and 15, and returning coples of the amendment: b) By aSchknowledging reneipl of this amendment oo sach copy of the offer

submiled: o (2] By segarala leller or ibsgmam which includes & refarence o the safciation and emendman: numbers. | FAILURE OF YOUR ACKENOWLEDGMENT TG BE
RECEIVED AT THE PLACE DESIGHNATED FOR THE RECEIFT OF OFFERS PRICR TO THE HOUR AND DATE SPECIFIED MAY RESULT IN REJECTION OF YOUR O FFERL
I by wirtue of this amendment You des¥ra to change an ofer already submifted, such change may be made by telegram o lofter, proviced E3ch =egram of leller makes refemacs
to the solicitation and this amendmen, and 13 recefeed prior to the o pening howr and date spacifed.

12. ACCOUNTING AND APFROFRIATION DATA (7 reqmied]
SEE SCHEDULE

13. THIS ITEM APPLIES ONLY TO MODIFICATION OF CONTRACTS/ORDERS.
IT MODIFIES THE CONTRACT/ORDER NO. AS DESCRIBED IN ITEM 14,

A THIS CHANGE ORDER 1S ISSUED FURSUANT To; ) THE CHAMCES SET FORTH [N ITEM 14 ARE MADE IN THE CONTRACT-ORDER NO. TTEM
104,

B, THE ABOVE NUMBERED CONTRACT/ORDER IS MODIFIED TG, REFLECT THE ADMINISTRATIVE CHANGES {50k 53 changes in paving office,
Sopropaation data, elc) SET FORTH IN [TEM 14, PURSUANT TO THE AUTHORITY OF FAR 42.103(b).

€. THIS SUPPLEMENTAL AGREEMENT IS ENTERED INTQ PURSUANT TO AUTHORITY OF:

X D. OTHER (Specify type of modificztion and zuthority )
Limitation of Funds Clause, FAR 52.232.27

E. IMPORTANT: contractor ;Z = not, I: = required to sigh s document and retum copies 1o the Esuing offics.

4. DESCRIPTION OF AMENDNENTMODIFIGATION [Organized by UCF saction besgings. including solicilationlcontrar subjed maker whers Toasibie.)
SUBJECT: Incremental Funding and Establishment of CLIN 0005

CHANGE IN PRICE: None

CHANGE IN OBLIGATION: $345,000.00 {increase)

Except as provided hersin, all terms and condiions of tha document referencad in Hom 94 o 104, 23 hertofore changed, remains uncfmnged and in ull force and efec,

13A. NAME AND TITLE OF SIGNER | Type or pard) 1EA. MAME AND TITLE OF SIGNER [Type or prinl)
JAMES DAVID BOX
Contracting Oificer I,
138, CONTRACTOR/OFFERDR 150, DATE SIGNED 168, UMITED STATES OF AMERICA 16C. DATE SIGNED

_"gwmupamonmmn‘mmﬂj nfcmaﬁbg% EAUC’ o3
NEN 7540-01-152-5070 30-105 T STANDARD FORM 30 (REV_10-83)
PREVIOUS EDITHON UNUSABLE Prescribad by GSA

Con'Writs Version 5.0.7 FAR (48 CFR) 53.243

Created 01 Aug 2002 10:17 AM




1a. Pursuant to FAR 52.232-22 Limitation of Funds, this medification increases the funds allotted to this
delivery order by $345,000.00. In accordance with the confractor's email dated 01 Aug 2002, the
additional funding is expected to cover performance thrdugh 30 Sep 2002.° The'contractor's email is
incorporated herein by reference.

b. Inaddition, this modification establishes CLIN 0005 and SubCLIN 0005AA as shown hersin,

2. Asaresuli of the above paragraphs, this defivery order is hereby specifically modifisd as follows:
a. SECTION B- SUPPLIES OR SERVICES:

5352.232-9001 Implementation of Limitation of Funds (AFMC) (JUL 1997}

{a) The sum alloited 1o this Delivery-Crder and available for payment of costs under CLINs 0001-0005

through 30 Sep 2002 in accordance with the clause in Section | entitled Limitation of Funds, is
$523,650.00, an increase of $345,000.00 from $178.650.00.

Qty Unit Price
ITEM SUPPLIES OR SERVICES Purch Unit Total item Amount
0001 CLIN Change EST $1,229,747.00
_ Lot EST -$270,000.00
MNowir: RESEARCH AND DATA
Total Quantity: 1
New Tofal llem Amount: $1,229,747.00
ACRN: a9
NSN: M - Mot Applicable
DD1423 is Exhibit: A
Contract tvpe: U - COST PLUS FIXED FEE
Inspection: DESTINATION
Acceptance: DESTINATION
FOB: DESTINATION

Descrpiive Data:

Conduct Research in sccordance with Attachment 1 1o Section J, Statement of Work (SOW), entitlied
"Ressazrch for Multi-Sensory Interfaces to Oplimize Warfighter Pefformance,” datad 05 May 2002,

Deliver data in accordance with Exhibit A, Confract Data Reqguirements List, DD Form 1423, dated 01 Apr
2002,

OPERATIONS AND MAINTENANCE (O&M) 3400

poo102 CLIN Establish
Noun: Funding Info Only
ACRN: AC +875,000.00
OPERATIONS AND MAINTENANCE (O&M) 3400
o00s CLIN Establish
Nourr: O&M IN SUPPORT OF RESEARCH AND DEVELOPMENT
NEN: N - Not Applicable
DD1423 is Exhibit A
Descrptive Data:

The eontractor shall conduct research in scoordance with the specific SOVs detailed in the SubCLINs.

F33613-98-D-6000 00080|
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Qty Unit Price

ITEM SUPPLIES OR SERVICES ____Purch Unit Total ltem Amount
OPERATIONS AND MAINTENANCE (O&M) 3400
000SAA CLIN Establish 1 EST §270,000.00
Lot EST $270,000.00
Noun: O&M (3400) R&D IN SUPPORT OF USAFWS/RA
ACRN: AB
NSN: M - Not Applicable
DD 1423 is Exhibit: A
Contract type: U - COST PLUS FIXED FEE
Inspection: ' DESTINATION
Accepiance: DESTINATION
FOB: DESTINATION

Descriptive Data:

The contractor shall conduct research in accordance with Section J, Attachment 2, Statement of Work
paragraph 3.1.4.1. The contractor shall defiver data in accordance with Saction J, Exhibit A, the Contract
Data Reguirements List, DD Form 1423, dated 18 May 1508,

b. SECTION F - DELIVERIES OR PERFORMANCE:

SHIP MARK  TRANS

ITEM SUPPLIES SCHEDULE DATA _QTY TO FOR PRi DATE

0005AA 1 FASB650 30 Dec 2002
MNown: O&M (3400) R&D IN SUPPORT OF USAFWS/RA
ACRN: AR

c. SECTION G - CONTRACT ADMINISTRATION/PAYMENT DATA:

Obligation

ACRN Appropriation/Lmt Subhead/Supplemental Accounting Data Amoynt
AB ACRN Establish $270,000.00

57 23400 302 7821 37132X 010000 53200 27417F 667100 FB4852

New ACEN Amount:  $270,000.00

Funding breakdown:  On CLIN 0005AA:  +$270,000.00

FRIMIPR: GWSHE027201124 $270,000.00

JON: 71840865

Descriptive daia;

Reference AF 616 #00000052260106 Dated 24 Apr 2002 and Chg 001 dated 28 May

2002

FR Complete

F33615.98-D-6000 000201
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Ohligation

ACEN Appropriation/l mt Subhea d'Supplemental Accounting Data Amount
AC 'ACRN Establish - o $75,000.00

57 23600 292 47AB 627184 6HCPOO 02040 62202F 503000 FO3000
New ACRN Amount:  $75,000.00
Funding breakdown: ~ On CLIN 000102:  +$75,000.00
PRIMIPR: GWEHED27201131  $75.000.00
JOMN: 71840868
Descrptive data:
PR Complete

d. SECTION J - ATTACHMENTS/EXHIBITS is modified to incorporate Attachment 2, SOW paragraph
3141

3. All other terms and conditions remain unchangad.

FA3015-36-D-6000 000501
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STATEMENT OF WORK PARAGRAPH 3.1.4.1
Delivery Order 0008
Coniract F33615-88-D-5000

This work paragraph will be new work under paragraph 3.1.4 Developmental Research

This contractual effort will be used to transfer technology resident at the Air Force Research
Laboratory to both industry and the Governmenit. Specifically, to transfer a spatial audio capability
to the communications system upgrade being considerad by the 98th Operations Support
Squadron that will be located in the Range Confrol facility at Nellis AFB, NV. In addition, to
transfer the same capability to the AWACS System Program Office, by way of their prime
contractor, the Boeing Company, Kent, WA. This effort will prototype human interfaces within a
realistic man-in-the-loop simutation facility, using technology developed at the Research
Laboratory as well as commercially available, off-the-shelf hardware.

F33615-98-D-6000 000801
Attachment 2
Page 1 of 1



ORDER FOR SUPPLIES OR SERVICES PAGE10F 5

L CONTRACTIPURCH ORDER/AGREEMENT MO i DELIVERY QRDERS CALL NO. 1 DATE OF GROERICALL L REOUNSITIDNFURCH REQUEST HO. £ PRIORITY

F33615-98-0-6000 [ 0008 J SEE SCHEDULE DO-Cg
& ssuEnsy AFRLMLKH. - coos | FABGS0 7. ADMIRGSTESED BY (I Cther than £} 5 cooE | 538054 & DELIVERY FOS
USAF/AFMC DCMA DAYTON 2 X | vesmnon
AlIR FORCE RESEARCH LABORATORY AREAC BUILDING 30 OTHER
2310 EIGHTH STREET, BUILDING 167 1725 VAN PATTON DRIVE {58 Sctmcty X
WRIGHT-PATTERSON AFB OH 454337801 WRIGHT-PATTERSON AFB OH 45433.5302 s

JEANETTE M. ZIMMER 937-656-0045

jeanste Fimmer fb.af.mil
E ki SCD: C PAS: (NONE)

B CONTRACTOR CODE 1EEES FACEITY 10, DELIVER TO FOE POINT BY (Dats) 11, XIFOUSINESS 5

SYTRONICS, INC prYeYMuMoD) SEE SCHEDULE X | =
Hans 4433 DAYTON-XENIA ROAD, BUILDING 4 TZ DISCOUNT 1545 EMALL fx2an.

Al DAYTON OH 45432 VANTAGED

ADORESS  (937) 431-6110 MAILING DATE N oM
mmlc

JUL 10 2002 SEE BLOCK 15 (PAYMENT OFFICE)
8. BIEF 10 GooE [ 15 PATMENT WiLL BE MADE BY CO%E [ HOO337
SEE SCHEDULE DFAS-COMNORTH ENTITLEMENT OFER = """‘"‘: : N-’-E i
P QO BOX 182285 PAPERS WITH
COLUMBUS OH 43218-2266 '”ﬁmg : T::’“
BLOCKS 1 AND 2.
EFTT
16 DELVETY lhisMm-yrdaexzﬁ:kn.mmamu-.nsﬁmnmla;ma::hmmmwummwwﬁmdeﬁmmmum.
TPE | calb x
oF PURCHASE Fefanence your Famesh the following on ilsms soeofied hermn
ORDER ACCEFTANCE. THE COMTRACTON HE ACLCEPTE THE OFFCH PEFFesENTED BY THE NUMBERED PUSCASE (FOER A5 TTIRT PREVILUSLY HAVE
| BEEN 0 65 NOW MODFED: SUBIECT T0 ALL OF THE TERMS AND CoNDITIONS SET FORTH AND ASHEES TO PCREORM THE SAME.

_SYTRONICS, Inc. & 2 MLJW BARRETT L. MYERS, President 03 July 2002

HANE OF CONTRAGTOR SIEATLHE TYPED HAME AND TITLE DATE SIGHED{ v v rihain)

x Foies e 3 markod, suppdes must Sigh Anteotanoe and retum e loilowing numiber of cogées: 1
1. ACLDUNTING ARD APFROPRIATION DAT AL DAL USE

SEE SCHEDWLE
15, [TEM RO, 3. SCHEDULE OF SUPPLIES/SERVICES 20 GUANTITY 2. IL UMIT PRICE 23, AMOUNT
OROEREDS [
ASCERTED®
24, UNITED STATES OF AMERICA % TOTAL $1,492,747.00
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ECHEDULE

1. In accordance with the provisions of the Basic Contract and this Delivery Order, the contractor shall
accomplish the effort described in the attached Staterment of Work (SOW) entitied Research for Multi-
Sensory INterfaces to Optimize Warfighter Performanice: dated 06 May 2002. The total amount of this
delivery order that iz not to be exceeded is §1 A58 747.00.

a, SECTION B - SUPPLIES OR SERVICES:

1. 5352.216-8001 PAYMENMT OF FEE {AFMC) (CPEF)(JUL1997)

The estimated cost and fee for this delivery order are shown below. The applicable fixed fee set forth
below may be increased or decreased only by negotiation and modification of the contract delivery order
for added or deleted work. As determined by the contracting officer, it shall be paid as it accrues, in
regular installments basad upon the percentage of completion of work,

Estimated Cost: $1,401,633.00
Fixed Fes: S88,114.00

2. 5352.232-5001 IMPLEMENTATION OF LIMITATION OF FUNDS (AFMC) (JUL 1997)

(a) The sum allotied to this contract delivery order and zvailable for payment of costs under CLINS 0001-
0003 through 31 Dec 2002 in accordance with the clause in Section | entitled "Limitafion of Funds" and
contractor email dated 02 Jul 2002, incorporated herein by reference, is $166,144.00.

(b) In addition to the amount allotted under the "Limitation of Funds" clause, the additional amount of
$12,506.00 is obligated for payment of fee for work completed under CLINs 0001-0003,

Qty Unit Price
ITEM SUPPLIES OR SERVICES Purch Unit Total ltem Amount
o001 1 EST 51.499,747.00
Lot EST $1,499,747 00
Noun: RESEARCH AND DATA
ACRN: 9
NSN: M - Mot Applicable
DD1423 is Exhibit: A
Confract iype: U - COST PLUS FIXED FEE
inspection: DESTINATION
Accepfance: DESTINATION
FOB: DESTINATION
Descriptive Daia:

Conduct Ressarch in accordance with Attachment 1 to Section J, Statement of Work (S0W), enfitied
"Research for Multi-Senzory Interfaces to Optimize Warfighter Performance,” dated 08 May 2002,
Deliver datz in accordance with Exhibit A, Confract Data Requirements List, DD Form 1423, dated 01 Apr

2002
000101
Noun: - Funding Info Only
ACRN: Al $178,650.00

F33615-98-D-6000 000F
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SCHEDULE

Qiy Linit Price
MEM SUPPLIES OR SERVICES Purch Unit Total tem Amount
0002 SRl || s NSP
Lot NSP
Noun: SOFTWARE
ACRN: U
NSN: N - Not Applicable
Confract type: U - COST PLUS FIXED FEE
Inspection: DESTINATION
Accepiance: DESTINATION
FOB: DESTINATION
Descriptive Data;
Dellver software in accordance with the attached SOW dated 06 May 2002,
o003 1 NSP
Lot MSP
Noun; HARDWARE
ACRN: U
NSN: N - Not Applicable
Confract type: U - COST PLUS FIXED FEE
Inspection: DESTINATION
Acceptance: DESTINATION
FOB: DESTINATION
Descriptive Data;

Deliver hardwars in accordance with the attached SOW dated 05 May 2002,

b. SECTION F - DELIVERIES OR PERFORMANCE:

SHIP MARK  TRANS

ITEM SUPPLIES SCHEDULE DATA QTY TO FOR PRI DATE
oood 1 FABG50 23 MARO
Noun: RESEARCH AND DATA
ACRN: 2
Descriptive Data:
The scheduled dalivery date for the approved final t=chnical report is 23 months after mailing date. All
data shall be delivered in accordance with Exhibit A, Contract Data Regquiremenis List. 0D Form 1423,
‘dated 01 Apr 2002, The technical effort must ba campleted no later than 19 months afier mailing date.
0002 1 FY1456 19 MARO
MNoun: SOFTWARE
ACREN: u

Descriptive Data:
The scheduled defivery date for computer softwara is 19 months after mailing date.

F33615:56-0-6000 (1608
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SCHEDULE

SHIP MARK  TRANS

ITEM SUPPLIES SCHEDULE DATA QTY TO FOR PRI DATE
0003 1" 7 Fyi4s8 ) : 19 MARO
Noun: HARDWARE
ACRN: u
Descriptive Data:

The scheduled delivery date for hardware is 12 months after mailing date.

¢. SECTION G - CONTRACT ADMINISTRATION DATA:

Obligation
ACRN Appropriation/Lmt Subhead/Supplemenisl Accounting Data Amount
Al $178,650.00

57 23600 292 4762 644637 1P1267 59200 63790F 503000 FO3000
Funding breakdown:  On CLIN 000101:  $1 78,650.00
FPRIMIPR: GWSHED27201103 $178,650.00
Descriptive data:

PR COMPLETE

AF Form 616 HIAC0002710006, DATED 01 APR 2002

d. SECTION J - LIST OF ATTACHMENTS:

F33615-95-D-6000 0008
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LIST OF ATTACHMENTS

DOCUMENT PGS DATE TITLE

EXHIBITA - 12 01APR 2002 * CONTRACT DATA REQUIREMENTS LISTS
(CDRLS)

ATTACHMENT 1 11 06 MAY 2002  STATEMENT OF WORK ENTITLED RESEARCH

MULTI-SENSORY INTERFACES TO OPTIMIZE
WARFIGHTER PERFORMANCE

F33615-98-D-0000 0008

FAGESQF 5




CONTRACT DATA REC REMENTS LIST r
{1 Data Item)

oM _o.

T Approved
0704-0188

Pubiic raporiing burden for thia collecBon of infoemaion s saimated fo avarags 230 L TRy — lachucing the timn for reviewing

nskucson,
exefing cala sourcas, gathering and mwhmmanﬁmp{m BNt reviowing Bhe collacton of information. Sand COTETENS Magairding this burden

A CONTRACT IL:NE ITEM MO, B EXHEIT C. CATEGORY: N/A REF: DOD 5010.132-1 AMSDL
2001 . A T = — ¢ OTHER____ =
D. SYSTEMITEM E. CONTRACTIPR NO. F. CONTRACTOR
T1B4ACH232 F3315615-98-D-600010 SYTRONICS, INC
1 DATATTEMMNO. | 2. TITLE OF DATA ITEM 3. SUBTITLE P ———
AQ02 SCIENTIFIC AND TECHNICAL REPORTS Contractor's Billing Voucher
4 AUTHORITY {ate Acquisiion Documant Mo ) 5. CONTRACT REFERENCE B REQUIRING DFFICE V8 CETMATED
DI-MISC-80711A4/7T Se¢ C Para, 3.1.1.1, = AFRL/HECP TOTAL PRICE
7. D0 250 RED 9. ST STATEMENT [10. FREQUENCY 12 DATE OF FRET SUBMISSION |14, DHSTRIBUITION
I "‘f“‘““ﬁ; MTHLY *4 e
8 APPCODE 11. AR OF DATE 13. DATE OF SUBSEQUENT nEEEE
o SUBMISSION ! % ACOREEEEE orat | 1N
N/R * % Feg |Repra
18 REMARKS . ADMN/ACO 2 1] 0
= . | e
3.1.2:2; 3.1.2, 3.1.3, 3.1.4 AFRL/CO a 1 o
Tailored to require only a photocopy of the | AFRL/HEC L/ N B )
contractor's billing voucher which is brepared by | AFRL/HECE 0 i 1
ths contractor to receive payment for this 1, /R o 10 ¢
contract's work, Block 10, para 10.3 is clarified =T
5o that distributrion te DTIC will ha Ehrough
Air Force distribution channels.
** Submic with Data Ttem A0O3.
Submit via email compatible with MS-0ffice for Windows.
i ) B
G. PREFARED BY | H DAT— J.OATE
RONALD E. YAT 01-APR-02 01-APR-02
AFRL/JHECP®, (937)255-7587 ]
DD FORM 1423-1, JUN 90 Previous editions are obsolets PAGE 2-2 of 11 Pages




CONTRACT DATA REC 'REMENTS LIST
(1 Data Item)

F  » Approved
Oy o, 0704-018B

Public rporting Burdan for |his collection Nkhmhmmmwnguﬂﬂﬂ;p&rm_'

a0t Berical, Paporsiori Reduotion Pucjoct {0704-012%], Washington, DC 20503, Plesss DO NOT RETURN your form o
fom 1o e Goverrenan Issling Conlracing Officer for the ContraclPR No. liglad In Block £

exizing calz sources, galering and malminining = dals needéd, ard completing end revicwiag the callaction of irformation.

A CONTRACT LINE ITEM NO, B. EXHIBIT

C.CATEGORY: y/a REF: DOD

2010.12-1 AMspr

17, PRICE GRoue

18, ESTRIATED
TOTAL pruceE

0001 o A ToOP — TH_ _ GTHER e
— _
D. SYSTEMATEM E. CONTRACTIPR MO, F. CONTRACTOR
T184CHZ2 F33615-98-D-600010 SYTRONICS, INC
1. DATA ITEM 8O, Z TITLE OF DATA ITEM 3 SUBTITLE
A003 FUNDS AND MAN-HOUR EXPENDITURE REFORT
4. AUTHORITY (Diats Acguisithon Doctiment M) 5. COMTRACT REFERENCE B. REQUIRING OFFiCE
DI-FNCL-80331/7T Sec C, Para. 3.3 AFRL/HECP
7-DD 20 RED 9. DIST STATEMENT |10 FREGUSNGY 12 DATE OF FIRST SUBMISSION |14, CESTRIBUTION i
= REQUIRED EE 1
LT % MTHLY b. COPIES
8, APPCOODE 11. A% OF DATE 11, DATE OF SUSSEQUENT
"y 2 : 8. KODRESSEE e Final
i o Reg |Rapm
15 REMARICS ADMN /RO ] 1 0
Tailored to allow contractor's format, AFRL/CO 3 1 5
* At the close of the contractor's menthly RL/HECE L L a
gctcounting pericd. g L ]
AFRL/HEC 0 L]0
** 25 days after Block 11 time.
Subtit via s—mail.
15, TOTAL ) 5 0
=
. PREPARED BY, HA DATE J. DATE
RONALD = f,’ 01-APR-02 i 01-APR-02
AFRL/EEC?, /(8377255 ik 1 AFRL/WSET
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CONTRACT DATA REC REMENTS LIST r
(1 Data Item)

OF0d-0188

PutSie raporing burden hrmﬂlmnuﬁmhmmnmgammwm inchading the Bme fnrmm-dngtrﬂnmn_smmnq
exizling dala sources, gathering arﬂmﬂﬁamhdﬂammmamrwhmmwmm Saudmmreﬂ:gm burdan
estimate of any ofher aspect of this cobstfon of ke L H

Sardces, Dirsciorata for Inform

s Budent,

ferm o0 e Governmest

M&xmh&umhhmhmhﬁqﬂmmnﬁﬂﬁhma

Enchuding suggestio ¥Washington uartars
niion Opersfions and Reports, 1215 Jeflarson Davia Highway, Suls 1204, Arington, VA 220124302, pod B Bup i of Marapameant
Radl.rrﬂunﬁ':-jbd{b?{ﬁ-m!aﬂ. Washingion, DC 20503, Phasse DO NOT RETURN your farm 1o withar of Tesa o g Sand complatad
Esuing Conlracting %EWMCMMPHN&WNBME

A CONTRACT LINE ITEM NO.

0g

01 -

B, EXHBIT C. CATEGORY:

A TOP__

™____ oMeR_ . .

N/A REP: DOD 5010.12-1 aMspr

D. SYSTEMATEM

7184CH22

E. CONTRACTIPR NO,
F33615-98-D-600010

F.CONTRACTOR
SYTRONICS,

INC

1. DATA ITEM WO,
aAQ01

Z TITLE OF DATA, ITEM

SCIENTIFIC AND TECHNICAL REPORTS

3. SUBTITLE
Final Report

A AUTHORITY mqmﬂm‘nﬂmﬂmhﬂ}

DI-MISC-BOT11A/T

5 CONTRACT REFERENGE
Sec C Para. 3.3 :3 3309

5. REQUIRING OFFICE

AFRL/HECP

7. D0 250 REQ
9.4

B APE CODE
A

9. DIST STATEMENT

RECUIRED
B

10 FREQUENCY 12. DATE OF FIRST SUSMISSION 14,

DISTRIBUTION

ONE/E 20MaC

1L AS OF DATE !&N]EDF&FBEEDLEH’I‘
SUBMESION
1
19MAQ T

B ADDRESREEE

b COPIES
Final
Reprn

Deafi

Reg

16, REMARS
Tailored to

placed in the
cover with affected
(AFRL will supply a

require the
upper righ
entr

para 10.3 is eclarified =
shall only be through ai

Approval /disapproval by letter from the air Force
Program Manager within 60 days after raceipt.
requires correction/resubmisaion
within 30 daye after receipt of Air

Digapproval

Draft report shall ke unbound, in standard
double-spaced and single-sided.

Reproducibles shall be 1) .
unbound, suitable for offser reproduction, and
2. on 3.5 floppy disk (or
disk) compatible with M5-0ffice for Windows, and
incorporate all changes

All photos shall

Eubmit the reproducible({s) with the

both shall

corrected draft.

version oaly.

The contractor is remind

Security Program Operati

Chapter 4,

il

copy of the smblem): Block 10,

ng Manual, DOD 5220.22-M,
Paragraph 4-208
requires that records be maintained when documents
derive classified from multiple

AFRL/HECE

2 2 2

cofficial AFRL émblem to be

t hand corner of the front
iez adjusted as regquired

o that distribuotion to DTig

r Force distribution chanmels.

Force comments.

gize typs,

& CAMERA READY,

CD-ROM, or ZIP drive

made in the

be glossy finished.
final corrected

ed that the National Industriz]l

(a).

dated January 1535

SoOUrceg .

2 2 2

G. PREPARED BY,
RONAT.D E,

Sl E

APRL/HECE, T (9% =,

LHDATE
01-APR~02

J. DATE
01-APR-D2

17. PRICE GROUP
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CONTRACT DATA REQ REMENTS LIST
(1 Data Item)

OB _o.

1 Approved
0704-0188

Public rporting burdan for this sollaclion of information I8 estimated o average 220 hows paf fesponss, Including
exizmng Caka 30UrCEs, gaMening and meintsinks Be dats neaded, and complating and revewing S colecsion of

Frwdausugpnsmﬁrrm.g i bordan, o Dy
Sannces, Direcioeale for Infarmation Coeratons and Reports, 1215 Jeflerson Davis Highwesry, Suite 1204, At

e4Emata of any other nspect of his coBacion of informasion,

the tme for revdawing Instrucions, searehing
informetion, Send comments rcerding this burdan
parimant of Delense,

8ol Buiget, Paporwork Reduction Project (07040182, Washingion, DG 20

503, - Plen,

form to e Government Issuing Contracling Officar o the ConlractiPR Ko, Ested in Block £,

= DD ROT RETURN your form bo elBer of thecs ot Send completed

A CONTRALT LINE ITEM NO. B EXHIBIT C. CATEGORY: N/A REF: DOD 5010.12-1 AMSDI,
ool A TP T OTHER -

D, SYSTEMATEM E. CONTRAGT/FR NO, |F. CONTRACTOR
T1E4CH22 F33615-98-D-600010 SYTRONICS, INC

1. DATA IMTEN MO_ Z TITLE OF DATA TTEM 3, SUBTITLE

ROO

CONTRACT FUNDS

STATUS REPORT

(CFSR)

A AUTHORITY [Dee Asquisiion Documment No.)
DI-MEMT-B1468/T

5. CONTRACT REFERENCE

Sec C Para., 3.1.3, 3.1:4

8, REQUIRING OFFICE

AFRL/HECP

7. DD SV RED 9. DIST STATEMENT
LT REQUIRED

B

0. FRECUENCY
ORTLY i

12. DATE OF FIRST SUBMISSION 14,

DISTRIBUTION

7. PRICE GROUS

B ARP CODE 11, AS OF DATE
N/A =

& &

13. DATE OF SUSSEQUENT
SUBMISSION

A ADDREESEE

8. ESTIMATED
TOTAL FRICE

16, REMARKE

Pailored so that the report contains forecasts by
menth for the next six months, by quarter for the
remaining fiscal year, and by vear for the remaining
fiscal years. CFSR datz shall be reconciled to the
Governments figcal year end at 30 September if the
comtractor's fiscal year end does not coincide with
the Govermment's fiscal year =nd.

* The Trast day of the contractor's monthly
accounting period nearsst the end of tha
governments fiscal year cuarter,

** The initial submission shall be within
2% calendar days after the close of the contractor's
monthly accounting period nearest the end of the
first government fiscal year quarter afker contract
award. Subsequent submissions shall be 25 calendar
days after Block 11 time,

Submit via emall compatible with MS-Office fer Windows.

s |

ADMN/ACO

AFRL/CO

| AFRL/HECE
AFRL/HEF

=R =i =]
S I S
ol e Y =B e

15, TOTAL

0 4 0

G. PREPARED L+ DATE
RONALD 5 01-APR-02
AFRL/HECE =158

J.DATE
01-APR-02
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Previous editions are ochsolate
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CONTRACT DATA REQ REMENTS LTST :
{1 Data Item)

1 Approvad
OME _o. 0704-0158

uxisEng dals sources, gatharing and
s&Imata of any cther aspact of (s

Punic reporing burden for Ths cofiaction of information hmmwnrmmmwmrmhum for raviewing mmm

DD FORM 1423-1, JUN 90 Previous editions are obsolete

PAGE 5=2 of 11 Pages

A CONTRACT LINE ITEM NO. B. EXHEIT C. CATEGORY: N/A REF: DoD 5[]15,12—1 AMSDL,
oooi = - A _ ToP ™ _ OTHER / _ =
D, SYSTEMATEM ] E. CONTRACT/PR MO, F. CONTRACTOR
7184CHZZ2 F33615-98-D-600010 SYTRONICS, INC

LCATAITEMNO. | 2 TITLE OF DATA ITEM 3, SUBTITLE P —

AD0O5 STATUS REPORT
A AUTHORITY (Dt Acquislien Docwment Mo, 5. CONTRACT REFERENCE 8. REQUIRING DFFICE L ESTIMATED

DI-MGMT-80368B/T Sec C Para. A5 30104 AFRL /HECP TOTAL PROCE
7.00 20 REQ 9, DiST STATEMENT |10, FREQUSNGCY 12 DATE OF FIRST SUBMISSION |14, DHSTRIBUTION
LT REckmen MTHLY *
5 2 B, COPIES

8. APF CDDE 11. AS OF DATE 13, DATE OF SUBSEQUENT 8. ADDRESSEE Fina

N/A - SUBEMISSION g Draft g Ee
6 PEARARRS y AFRL/HECE g i} o
Tailored to allow contractor's format and to
daelere Block 10, para 10.2.2.3,

* Submit with Data Item 2A003, sxcept when

final report iz due to be submitted, then

omit this itom.
Submit via email compatible with ME-0ffice for wWindows.

_— 165, TOTAL [V 1 0

G. FREPARED BY ] JLE&DE ; 4. DATE
RONALD E. 01-APR-02 e o 01-APR-02
AFRL/HECE, 5-758 t 1 AFRL/WSPY




CONTRACT DATA REQ REMENTS LIST ¥  Approved
(1 Data Item) OMB .o. 0704-0188

eecisling dadn sources, gatherdng and malntsining s mmmmummrwhmuxmm Send comments moaing s burdan
ﬁa:-#:arampomraspnqu{mlamhuﬁmndmwwmm&vmmmbmmmmdnﬂm.wmmm
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and Suciged, Paparwork Reduction Projacl [UT04-0188), Washington, DG 20503, Plesss DO NOT RETURAN your form o ollher of thess sddrossss Zand eomplatad
1:rn-.zmmmwhsumgcnmmﬂhhmcwﬂmmmma

A COMTRACT LINE ITEM M, B. EXHBIT C. CATEGDRY: N/A REF: oD 5{]1[] % 12__1 AMESDL
0001 4 A - TR - TM__ OTHER _____

. SYSTEMATEM E. CONTRACT/IPR NO. F. CONTRACTOR
T184CH22 F33615-98-D-600010 SYTRONICS, INC

L. DATA TTEM MO, L TITLE QOF DATA ITER 3 SUETIMLE

17, PRICE GROUP
RODE PRESENTATION MATERTAL

4 AUTHORITY (Dats Aoqulsklon Document Mo 5. CONTRALT REFERENGE 8. REQUIRING OFFICE i Feesaes
DI-ADMN-B81373/T Sec C Para. 3.1.3; 3.1.4 AFRL/HECP TOTAL PRICE

T. DD 2SO REQ 8. DIST STATEMENT |10, FREQUENGY 12, DATE OF FIRST SUBMISSION |14, DISTRIBUTION

; REQUIRED
LT 4 ASRED x b. COPIES
E. APP CODE 1. AS OF DATE : 13, DATE OF SUBSEQUENT & ADORESSEE Finet

a3 - SUBMSSION Drafl |
o 'E‘ +* Rag HBPI"&
AR RO ! APRL/HECF o-§ 1
Tailored to redquire only view graphs and hard Copy .
Submittal of the actual viswgraph is not reguired if the
presentation is computer generated,

ASREQ means as required to document topics under
discussion at brisfings and reviews.

* Submit at =ach briefing or review az appropriate.

Maximum # of view graphs shall not exceed 400 for this
centract.

Repreducible shall be the on CD-ROM
compatible with MS-Office.

15 TOTAL [+ 1 1
J. DATE
01-APR~-02

_.f""_

2 =
G. PREPARED B H DATE
RONALD E é- 01-APR-02
AFRL/HECT F (B3] 255-T587

DD FORM 1423-1, JUN 90 Previous editions a7 obsolefs PAGE - of 11 Pages




(1 Data Item)

CONTRACT DATA REQ REMENTS LIST F  Approved

OMB __». 0704-0188

A CONTRACT LINE ITEM NO. B. EXHIBIT C. CATEGORY:
0001 = A . TDOP

N/A REF: DOD 5010.12-1 AMSDL
™ OTHER

D. SYSTEMATEM E. CONTRACTIPR MO,
T1B4CH22Z Fi3615-58-D-600010

F. CONTRACTOR
SYTRCNICS, INC

L OATATTEM 8O, | 2 TITLE OF DATA ITEM
ROOT COMPUTER SOFTWARE DEVELOFMENT

3 SUBTITLE

4. AUTHDEITY [Date Acquiztion Documen Mo 5. CONTRAGT REFERENCE
DI-IPSC-BO242 Sec C Para. 3.1.4;

8. REQUIRING OFFICE
3520 AFRI,/HECP

7. PRICE GROUP

- A o
LT EQUIRED

T. DD 250 REQ 9, DEST STATEMENT | 10. FRECGUENCY 12. DATE OF FIRST SUSMISSION . [14. DISTREBUTION

ASEED ASEED b COFIES

B

A 25580 "ASREQ

8 APP CODE 11, AS OF DATE 13, DATE OF SUBSSOUENT a ADDRESSSE Finel

Drant

18, ESTIMATED
TOTAL PRICE

BiESR Rag |Rapro

18, REMARKS
Tailored to allow contractor format.

ASHED means as required to décument the
computer software development under
this combtract, submit as generated.

Approval/disapproval by letter from the Air Force
Program Manager within 30 days after receipt.
Disapproval requires correcticn/resubmission
within 30 days after receipt of Air Force comments,

B/AZR means reviszions as required to maintain up
to date and accurate drawings and lists. Revisions
are subject to the approval cyecle a= stated.

AFRL /HECP 1 23 0

15 TOTAL 1 1 0

&, PREPARED BY
RONALD E.

H.DATE _
5 TI-APR-02
B

J. DATE

01-APR-02
1 AFRL/WSPT

DD FORM 1423-1, JUN 90 Previous editions are obsclsle
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CONTRACT DATA REQ REMENTS LIST
(1 Data Item)

1 Approved
0704-0188

A CONTRACT LINE [TEM NO.
0001

B. EHEIT C. CATEGORY:
A TOR

—

N/A REF: DOD

OTHER

5010.12-1 aMspr,

. SYSTEM/ITEM
71B4CH22

£. CONTRACT/PR NO,
F33615-98~-D-600010

F. CONTRACTOR
SYTRONICS,

INC

T, DATA ITEM NO.
2003

2. TITLE OF DATA ITEM
COMPUTER, PRCGRAM END ITEM

3 SUBTITLE

A AUTHORITY (Dade Acedaifion Docuiment o)
DI-IPSC-80590

5. CONTRALT REFERENCE

Sec C Para. 3.1.4; 3.2.4

E. REQUIRING OFFICE

AFRL/HECP

17. FRICE GROUP

T DD 250 REQ 9. DIST STATEMENT
REQUERED

3

L, FREDUENGY
ASREQ

LT
—i

ASREQ

12, DATE OF FIRST SUSMISSION

14,

DiSTREUTION

8.APP CODE
A

11. AS OF DATE
ASHEQ

ASRED

13, DATE OF SUBSEOUENT
SUBMISSION
RSRSh

a ADDRESSEE

b COPIES
Flnail

18 ESTIMATED
TOTAL PRICE

Rogro

16, REMASHE
Tailored to allow contractor format.

ASREQ means as required to document the
computer program end items developed under
this contract, submit as generated.

Approval/dizapproval by lstter from the Rix Force
Frogram Manager within 30 davs after receipt.
Digapproval requires correction/resubmission
within 30 days after receipt of Air Force comments.

R/ASR means revisions as required to maintain up
to date and accurate drawings and lists, Revigions
are subject to the approval cycle az stated,

AFRL/HECE

15 TOTAL

1 1 o]

e
G. PREPARED BY
RONALD E 3 5 RS
AFRL/HECE, fi9 -7587

N
e L)

EE 1 AFRL/WSDT

J.CATE
01-APR-02

DD FORM 1423-1, JUN 90

Previous edifions ars chsolele
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(1 Data Item)
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STATEMENT OF WORK
Delivery Order 0008

Researeh for Multi-Sensory.Interfaces tn Optimize Warfighter Performance
6 May 2002

DESCRIPTION OF WORK

1.0.  SCOPE. The purpose of this effort is to provide research and sustainment for the
on-going development and evaluation of intelligent multi-sensory interface concepts and
technologies employing combinations of virtual and non-virtual techniques. The
programs supported by this research include Advanced Unmanned Air Vehicle
Interfaces, Virtual Air Commanders, Real-Time Human Engineering for Unmanned
Combat Air Vehicle Automation, and Crew Interfaces for Satellite Operations. The
laboratories that support these program areas are described in the attachment referred to
in paragraph 2.2

2.0. APPLICABLE DOCUMENTS

24 MIL M-38784C Manual, Technical, General Style and Format Requirements
22 Interface Research Facilities — Attachment 1
2.3. US/Australian Virtual Air Commander Summary Statement of Intent

3.0. REQUIREMENTS
3.1 Research Plans
3.1.1. Research Program Planning

3.1.1.1. The contractor shall develop a research program plan for the development and
evaluation of intelligent interface technology, multi-sensory virtual interfaces and
synthetic environments. The contractor shall plan the investigation of fundamental issues
invelved in the development and evaluation of mtelligent interfaces and the construction
of operating interfaces, which demonstrate characteristics of these issues. The contractor
shall investigate research issues which include, but are not limited to, multi-sensory
mieractions in supporting human performance, integration of multi-sensory information
to facilitate flight control and tele-operation, perception of dynamic orientation, design
and evaluation of multi-sensory cockpit interfaces, development and evaluation of real-
time models of human perception, cognition, and control performance, development and
evaluation of direct and in-direct measurement of operator state, and affects of closing the
loop between the operator and system using adaptive algorithms which dynamically
modify characteristics of displayed information and control device-to-modality linkages.
The contractor shall document, in technical reports, conference proceedings, and journal
arficles, the results of this research, along with research conducted in support of other
programs. The contractor shall maintain a report of journal article submissions and
publications, update the report monthly, and make it easily accessible to the Government.
F33615-98-D-6000 DO 0008
ATTACHMENT 1
Page 1 of 11




3.1.1.3. The contractor shall develop protocols for the use of human subjects in support
of the programs listed in paragraph 1.0. The objective of the protocols is to characterize
the nature of the experimentation to be done, identi fy any safety implications of research
facilities or experimental methods, and describe the research facility capability and
characteristics. (CDRL Data Ttem # A002)

3.1.2.  Experimental Plans

The contractor shall develop an overall research program plan to coordinate the use of
experimental facilities and other resources as well as to establish procedures for planning
experiments, determining the number of subjects needed, and estimating costs and
schedule requirements. The contractor shall track the cost and schedule for individual
experiments and shall consolidate this tracking into rolled-up research areas for
management review. The contractor shall develop individual experimental plans for each
experiment conducted in support of the programs listed in paragraph 1.0. The contractor
shall develop the experimental plans to include detailed specification of specific
experimental manipulations to be performed, specific measures of human performance to
be obtained, specific facility requirements and operating tolerances, analysis techniques
to be employed, technical requirements, and subject requirements. The contractor shall
submit individual experimental plans to the government for coordination. (CDRL Data
Item # AD02)

3.1.3. Experimental Research

The contractor shall collect pre-experimental pilot data to assure that the facilities are
operating within tolerances specified in the experimental plan and that experimental
procedures can be implemented accurately. Following verification of pre-experimental
pilot data, the contractor shall collect experimental data using subjects from the
contractor’s subject pool or Government supplied subjects. The contractor shall conduct
appropriately descriptive and inferential statistical analyses using experimental data. The
contractor shall perform statistical analyses using graphical, pictorial, and tabular
summaries; shall document in detail those analyses, and shall brief and present research
finding and results. The contractor shall also atiend conferences and symposia and
present the results of experimental research as required to transition research results to
other Government, industrial, and academic institutions. (CDRL Data Item #s A002,
A003, and AD04)

F33615-98-D-6000 DO 0008
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3.14.  Developmental Research
The contractor shall develop crew

system interface hardware and software (in the form of

prototypes. conceptual demonstrations, models, and simulations) as specified in
laboratory research plans. These jtems shallinitially be documented in a form that
identifies and describes the hardware and software requirements specifications. The
contractor shall use the specification documents to design, fabricate, implement, code,
and install the items in laboratory and field environments. The contractor shall test the

prototypes, demonstrations, model

s, and simulations for their capability to improve the

planning, design, development, and operation of Air Force and human systems. The
contractor shall report technical research. The contractor shall develop briefings and
presentations of human factors research and sustaining efforts to include, but not be
limited to, graphics, animation, multimedia, and photographic elements. The contractor
shall attend conferences and symposia and present the results of developmental research
as required to transition research results fo other Government agencies, industry, and
academic institutions. (CDRL Data Item #s A002, A0D3, A004, AD05, and A006)

. .4 Research Facility Sustainment

3.2.1. Asrequired by the research programs listed in paragraph 1.0, the contractor shall
provide all engineering and related effort necessary to effect and document changes to
existing research facilities or to integrate new and unique ¢components which will enhance
research goals, improve equipment rehiability, increase productivity, enhance flexibility,
or improve fidelity. (CDRL Data Item # AD03)

3.2.2. The contractor shall supply all consumable materials required for uninterrupted
research. The contractor shall provide equipment and materials needed for testing,
inspection, calibration, repair, upgrading, or integration when such equipment is not
already part of existing inventory and is required to conduct or enhance research.

3.23. During the conduct of rescarch, the contractor shall operate, maintain, and
calibrate the research equipment in comphiance with maintenance, operating, and

calibration procedures.

3.2.4. As necessary to sustain the

on-going research program, the contractor shall code,

upgrade, test, debug, calibrate, maintain, and document the software required for
conducting laboratory research, experimentation, concept demonstrations, simulation, and
data reduction and analysis. (CDRL Data Ifem #s A006 and AQOT)

3.2.5. 'The contractor shall incorporate new hardware components, software products,
and new functional capabilities consistent with the contract research requirements.

3.2.7. The contractor shall provid

€ a pool of people to serve as research subjects in

various simulations and laboratory experiments in support of programs hstcd in
paragraph 1.0. The contractor shall provide screening, scheduling and training of
subjects for human performance experiments.

3.5 Virtual Air Commander Development

F33615-98-D-6000 DO 0008
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For the US/Australian Virtual Air Commander Project Armrangement, as depicted in
paragraph 2.3 of this SOW, the contractor shall research and develop adaptive and
immersive multi-modal interfaces. The contractor shall acquire equipment, software and
sustain the development and delivery of systems required under the MOTU. The
contractor shall conceptualize interface designs, analyze their potential effectiveness,
fabricate prototypes, and evaluate their ability to increase performance of future weapon
systems. The contractor shall document, in technical reports, journal articles, and
conference proceedings, the resulting interfaces and their subsequent evaluations. The
contractor shall produce and submit an experimental plan to be reviewed by the
Government in support of this MOU. The contractor shall integrate Austraijan-developad
equipment or concepts in the HEC laboratory facilities.

3.51 Systems engineering

The contractor shall perform systems engineering to include; but not be limited to,
computer architecture design, acquisition, mstallation, integration, systems
documentation, and systems and configuration management as required within the
experimental plan. Systems designed and developed shall be documented. The contractor
shall provide configuration management plans and hardware and sofiware specifications
for interacting with representative of the Australian Government. For periodic briefings
held between the Government and representatives of the Australian Government. the
contractor shall prepare briefings and participate in technical discussions both in the US
and in Australia. (CDRL Data Item #s AD03, A0D04, A00S, and ADD6)

3.52 Hardware development

The contractor shall develop, acquire and integrate hardware required to implement the
Virtual Air Commander flight simulations, both in the US and mn Australia, as described
in paragraph 2.3 document of this SOW and the experimental plan. The contractor shall
install and interface helmet mounted displays, magnetic helmet tracking systems, and
auditory display equipment. The contractor shall document all developed or modified
hardware to be transferred to the Australian Government through appropriate channels.
(CDRL Data Item #s A002 and AN035)

3.53 Software development

The contractor shall develop, acquire and integrate software required to implement the
Virtual Air Commander flight simulations, both in the US and in Australia, as described
in paragraph 2.3 of this SOW and the experimental plan. The contractor shall validate and
verify the operation and correctness of all software produced by developing acceptance
test procedures for each individual device as well as overall system performance. The
contractor shall document all developed or modified software to be transferred to the
Australian Government through appropriate channels. (CDRL Data Item #s A002, A006,
and AQGT)

3.54  Collaborative research plan _
The Contractor shall develop a joint research plan with Australian Govemment agencies
to support the goals of the Virtual Air Commander Project Arrangement as dcsaﬁbe:d in
paragraph 2.3 document of this SOW. The contractor shall interact on a regular basis

F33615-98-D-6000 DO 0008
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with the appropriate Australian Government personnel o establish research plans and
timelines, generate experimental designs, collect experimental data, perform joint data
analyses, coordinate experimental work, and co-author and present papers. (CDRL Data
Item #s5 AOO2, A003, and A004) - 5w o A,

3.5.5 System installation in Australia

In compliance with the US/Australian rescarch plan, the contractor shall travel to
designated facilities and install and maintain the equipment and software. The contractor
shall document any enhancements and upgrades to the installed hardware and software.

3.5.6 Interface design

The contractor shall conceptualize, prototvpe, evaluate, and document immersive,
adaptive interface alternatives as required to support the experimental plan. The
contractor shall analyze each alternative to the greatest extent possible for performance
and implementation characteristics. The coniractor shall document in briefings, journal
articles, conference procesdings, and technical reports these design alternatives. With
Government approval and using existing laboratory facilities, the contractor shall
demonstrate individual adaptive interface concepts. The contractor shall integrate these
individual interface concepts into existing interface configurations when appropriate.
(CDRL Data Item #s A003, A004, A0O5, and A006)

3.3: Management of Effort

The contractor shall document progress and financial status of the above efforts in
compliance with Delivery Order 0001, Paragraph 3.3. In addition, the contractor shall
maintain a network-based reporting of resource allocation and utilization for cost,
equipment, and personnel. This report shall be accessible by the Government, serve as a
tool for review of project costs and schedule, and suppert development of cost and
schedule recovery plans. (CDRL Data Item #s ADO8, A009 and A010)
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AFRL/HEC Laboratories and Facilities

Advanced UAV Interface Defense 'Technalﬂgy Objective
Crew Interfaces for Satellite Operations Laboratory

..............................................................

Flight Psychophysiology Laboratory

. Advanced UAV Inierface Defense Technology Objective
POC: Maj Mark Draper, PhD, AFRL/HECP

a. Description: With increased prevalence and sophistication of unmanned air
vehicles (UAV) comes the critical problem of how these vehicles are to be controlled. In
designing an optimal interface to support UAV operations, a basic and essential issue is
the dimensionality of the display, ranging from two-dimensional (2-D) displays to flat
perspective view displays and beyond to multi-sensory, 3-D immersive displays
promoting “virtual presence.” Initially, this DTO will focus on enhancements to the
existing Predator Ground Station by incorporating improved human factors engineering
of existing interfaces and incorporation of immersive and 3-D perspective technologies.
Ultimately, this DTO will develop and evahate perspective view and immersive interface
concepls supporting future unmanned vehicles. This advanced human—machine interface
will reduce operator workload, increase operator situational awareness (SA), and
measurably improve overall system performance in current and future UAVs. Located in
Bldg33, Room 120.

b. Equipment/Facilities:

1) 10" Color CRT Monitors (PC)
2) 17" Color CRT Monitors (PC)
3) Dual 750 MHz Pentium III PC
4)  Dual 600 MHz Pentium III PC
5) 1000 MHz Pentium T11 PC
6) 600 MHz Pentium [1I PC
7) 333 MHz Pentium [1 PC
8) 233 MHz Pentium II PC
9)  Quadra 800 Apple Computer, 14" Color Monitor (Apple)
10) Telex IC-1F intercom units
11) SONY LDI-100B Glasstron HMD & Controller
12) Panasonic VHS VCR, Immersion Corp Force Feedback Control Stick
13} Scan Do Ultra Video Converter
14) SN 008 3-D Localization System (Veridian)
15) Kaiser ProView Stereo HMD & Controller
F33615-98-D-6000 DO 0008
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16) 10" Color CRT Monitors (PC)

I7) 17" Color CRT Monitors (PC)

18) Dual 1.2 GHz Pentium TV PC

19) 128 MB Video Cards (GForce3 - PC)

20) 21" CRT Color Flat screen Monitors (PC)
21) Video Mixer

22) Audio Mixer

23) Headphones

24) Microphones

2. Crew Tnterfaces for Satellite Operations Laborato
POC: June J. Skelly, PhD, AFRL/HECP

a. Description: In the Air Force operational satellite control environment, there is
currently a dearth of operator centered design emphasis, i.e,, workstation/control center
designs based on sound Human Machine Interface (HMI) principles of cognitive science.
Specifically, AF satellite control centers are currently equipped with 1960°s level
technology and HMI designs that largely ignore: (1) human information processing
capabilities/limitations; (2) steadily increasing operator workload as a function of added
task complexity associated with supporting both old and new satellite missions, and
tighter time constraints. The current solution for ensuring fail-safe satellite control
operations is the redundancy built in to the system in terms of manpower. However,
recently, the Air Force Space Command has advocated: (1) reduction in overali
manpower support to control centers; (2) redesign of satellite controller’s workstations
with an emphasis on efficiency; and (3) massive upgrades to the AF Space Network
nodes to accommodate the current increase in satellite missions, as well as new mission
CONOPS. Therefore, we have entered into a collaborative arrangement to address these
issues with the Center for Research Support (CERES) at Schriever AFB. We plan both
on-site research efforts at the CERES facility and in-house research to explore advanced
interface technology solutions to these issues. We plan to develop new HMI enabling
technologies and to transfer our existing technologies where appropriate, to meet the
unique needs/requirements of space operations and the current AF emphasis on
automating these systems. Located in Bldg33, Room 023.

b. Equipment/Facilities
1) Cat Mid Tower Enlight
2) MBX Intel AGP Vid&Aud
3) CPKP-11
4) SDRAM OC133 256MB
5) CDRW Plextor
6) CDI Asus 52x
7)  Disc Drive Teac Floppy
8) West Dig 60GB IDE
9) Keyboard Keyironic
10) MS Intel Optic Mouse
11) Monitor 20.1" Viewsonic

F33615-98-D-6000 DO 0008
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12) SPK Yamaha Speakers
13) OPS MS Windows 2000
14) SOF MS Office Pro XP
15) Toshiba Satellite Pro
16) Monitor Port Replicator
17) 3-button scroll mouse
18) Keyboard

19) Carrving case

20) 17" add-on touch screen
21) Visual Basic 6.0 Pro

3. Fhight Psvchunhﬁiﬂlﬂm_r Laboratory
POC: Glenn Wilson, PhD, AFRL/HECP

2. Description: The lab conducts research using psychophysiclogical measures to
investigate operator state. Mental workload is of primary concern. Laboratory, simulator
and flight environments are used, Itisa well-accepted principle of design that human
capabilities and limitations, task demands, and environmental constraints must be
addressed during weapon system development. However, with on-going changes in: (1)
the composition and skill-mix of the warfighter population, (2) the environments in
which warfighters must operate, and (3) the operational tempo of the battlefield, a human
engineering process that occurs 7-10 years before a system is fielded will not adequately
account for changing demands on the warfighter. A potential solution is to continually
adapt the weapons system to warfighter capabilities and limitations, task demands, and
environmental constraints, i.¢., to implement human engineering as a real-time PTOCESS.
Technology to enable this process will be developed under this workunit. The
application focus for this work will be uninhabited combat air vehicles (UCAYV).
Specifically, we will develop real-time operator functional state assessment tools to assist
with the implementation and control of UCAV automation. The objective will be to
minimize required UCAV system manning, while ensuring that workload and
performance remain within acceptable levels. Located in Bldg 33, Room 229,

b. Eguipment/Facilities:
1) Standard psychophysiological equipment, including amplifiers for up to 64
channels of EEG
2) Data collection and analysis computers (PCs)
3) Stimulus presentation computers
4) Ambulatory recorders worn by simulator and flight subjects to collect data
5) UCAYV simulation devices and operator interfaces

4. Human Sensory Feedback Laboratory
POC: Daniel Repperger, PhD, AFRI/HECP

a. Description: The present studies in the Human Sensory Feedback (HSF)
Laboratory in building 441 include teleoperation investigations with humans in the
presence of ime delays. We manipulate displays (direct view, camera views, and virtual
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reality views) to see if humans can perform tasks at a remote location when having to
deal with time delays. This supports space related efforts investigating how to clean a
mirror in a space based laser application. The MERLIN system was used to perform the
cleaning operation of a space based laser. The virtual reality display was developed in
Open GL architecture. The FREFLEX robotic system has been used to investigate how
forces exerted back on the human operator can modify his biodynamic response in the
performance of certain tasks. For the work being accomplished in the HSF Laboratory in
building 33, the motion chair device was used to investigate means of injecting haptic
(force reflecting signals) into a joystick as well as into the motion of the chair device,

For the pneumatic muscle system, several faculty members presently work on this system
to better understand the means of controlling such a device through feedback principals.
In addition, the MEMS (Micro Electrical Mechanical Systems) are used to sense
feedback and to help control the pneumatic muscle system as well as in other applications
in which it is desired to measure force and temperature at remote and distant locations
involving humans in certain biodynamic tasks. Located in Bldg. 248, Room 240 and
Bldg 441, Room 1-120.

b. Equipment/Facilities:

1)
2)
3)
4)
5)
6)
7)

8)
9)

10)
11)

12)

A lateral moving motion chair for studies involving tracking and haptic
mterfaces. (33)

A haptic (force-reflecting joystick) attached to the motion chair. (33)

A 3 degree of freedom force reflecting Phantom (haptic interface). (33)
A second force-reflecting joystick (Immersion Inc.) that we use for
studying supervisory control and mteraction of subjects with a haptic
mnterface. (33)

A pneumatic muscle test station is used to study pneumatic muscle
technology and feedback means of controlling such a device. (33)

A large, haptic stick (Engineering Matters), which is being tested for
UCAYV applications. (33)

MEMS (Micro Electro Mechanical System) devices to measure pressure,
temperature, and force. (33)

An antenna array system to collect data from the MEMS systems. (33)
About 5 computers are used to support some of the above electrical and
mechanical systems, (33)

A MERLIN 6 degree of freedom robot is used to demonstrate
teleoperation scenarios.(441)

A FREFLEX is a 7-degree-of-freedom robotic force reflecting interface
device that investigates modulation of force in interaction with humans.
Conirollers for the MERLIN, UNIX systems computers, and 2 additional
PCs support the operation of the MERLIN and the FREFLEX.

5.  Synthesized and Human Aerospace Forces in an Immersive Research Environment

POC: Mike Haas, PhD, AFRL/HECP

a. Description: The Synthesized and Human Aerospace Forees in an Immersive
Research Environment (SAFIRE) is a state-of-the-art virtual environment research
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facility whose mission is to develop and evaluate advanced, mulfi-sensory virtual
interfaces for future United States Air Force crewstations. The facility consists of several
aulonomous research stations that can support individual research efforts or be combined
to form a multi-participant virtual environment._ The SAFIRE 1s a general-purpose
research environment that can be configured to support applied research regarding the
design of advanced human-vehicle interfaces, including aireraft and ground vehicles, It
can also be configured to support more fundamental research on multi-sensory perception
and human performance in virtual environments. One research station within the
SAFIRE is the Fusion Interfaces for Tactical Environments (FITE) research station that
mcludes standard F-16 controls and an array of six cight-inch liquid crystal head-down
displays. This Project Arrangement, under the US/Australian Co-Operative and
Collaborative Research Development and Engineering Agreement (CCRDE), supports a
Joint exploratory and advanced demonstration program pursuing the design,
development, and evaluation of a class of crew station concepts common to Airborne
Early Warning and Control (AEWC) aircraft, air-to-ground strike aircraft, and ground-
based Uninhabited Combat Air Vehicle (UCAV) control stations. The Virtual Air
Commanders Project Arrangement involves two Governmental organizations, the Human
Effectiveness Directorate of the Air Force Research Laboratory and the Aeronautical and
Maritime Research Laboratory, Defense Science and Technology Organisation (DSTQ),
Australia. The products of this effort will include: ( 1) Quantification of potential benefits
arising from the application of advanced control and display technologies to the AWACS
platform, (2) advanced virtual crew system demonstrators for AEWC aircraft, ground-
based UCAV applications, and air-to-ground strike aircrafl, and (3) risk reduction for the
acquisition community concerning the utilization and requirements for virtual control and
display devices used within AWACS, UCAV, and Common Space Interfaces. SAFIRE
supports a broad range of human factors engineering research efforts geared toward the
development of future-generation, multi-sensory crewstations. The human factors
engineering research program includes: Joint development of advanced crew-station
concepts with French and British scientists and engincers; Development of pilot-vehicle
interface concepts which adapt in real-time to the pilot's state of workload and situation
awareness; Integration of physiological measures of workload to optimize information
display in real time; Integration of alternative control technologies including brain-
actuated control and eye line-of-sight control; Development of haptic feedback
information to facilitate vehicular control: and Evaluation of advanced crewstation
interface concepts by means of multi-participant simulated air combat scenarios.

SAFIRE is currently supporting an international, cooperative research and development
program with the French government. This work is geared toward the development of an
advanced multi-sensory suite of fighter cockpit displays and controls utilizing technology
developed by United States and French manufacturers. Once completed, SAFIRE will
contain the only joint U.S./French fighter cockpit in the United States. The success of
this project has led to a proposed international cooperative initiative with the United
Kingdom. Located in Bldg 33, Room 1001.

b. Equipment/Facilities:
F33615-98-D-6000 DO 0008
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SAFIRE
1) A 40-foot diameter dome which includes a high-resolution, large field- of-
- view (70 degrees vertical by 150 degrees horizontal) interactive visual

display

2)  Silicon Graphics Onyx computer image generator drives the SAFIRE
dome display.

3)  Auditory displays capable of presenting simulated three-dimensional,
externalized sound information

4)  Electro-hydraulic control loader system to provide augmented haptic
cueing information

FITE crewstation

1) Three-dimensional auditory cueing

2)  Haptic cueing provided by an electro-hydraulic control loader system
3)  Tactical all-aspect helmet mounted display
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1. Pursuant to the authority of the Limitation of Funds Clause 52.232-22, this modification increases the
funding allocated to this delivery order by $643,632.00.

2. As a result of the above paragraph, this Daliver;;,r E:rrdw is hereby mpdiﬁ-e:d as follows:
a. SECTION B SUPPLIES OR SERVICES:

1. 2332.232-8001 - IMPLEMENTATION OF LIMITATION OF EUNDS (AFMC) (JUL 1297) is hereby
changed to read as follows:

{a) The sum allotted to this contract Delivery Order and available for payment of costs and fee under
CLINs 0001-0003 through 15 Mar 2003, in accordance with the clause in Section | entitled Limitation of
Funds and contractor's email dated 05 Dec 2002, incorporated herein by reference, is increased by
$643,632.00 from $318,338.00 to $951.970.00.

Qty Unit Price

ITEM SUPPLIES OR SERVICES Purch Unit Total lfem Amount
000108 CLIN Esiablish

Neoun: Funding Info Only

ACRN: AH +538,800.00
000109 CLIN Establish

MNoun: Funding Info Only

ACRN: Al +$606,832.00

b. SECTION G - CONTRACT ADMINISTRATION/PAYMENT DATA:

Ohligation

ACEN Appropriation/L mt Subhead/Supplemantal Accounting Data Amount
AH ACRMN Esiablish 336,800.00

57 33800 293 47A8 627184 BHMO00 00500 62202F 503000 FO3000

New ACREN Amount:  $36,800.00

Funding breakdown:  On CLIN D00108: +$36,800.00

FPRIMIPR: GWSHED37204001  $38.800.00

JON: 71846012

Descripfive data:

PR COMPLETE
Al ACRN Establish 5606,832.00

SF 335800 293 47A8 627184 6HCVOD 02050 62202F 503000 FO3000
New ACEN Amount:  $806,832.00
Funding breskdown:  On CLIN 000109:  +5606,832.00
PRIMIPE: “GWSHEQ3T201000 5169,280.00
< GWSHEDIT201020 $437.552.00
JON: 71841119
Descriptive data:
PR COMPLETE
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3. Alt other terms and conditions remain.unchanged.,
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1. Pursuant fo the authority of the Limitation of Funds Clause 52.232-22, this modification increases the
funding allocated to this delivery order by $115,484.00

2. As a result of the above paragraph, this Delivery Order is hereby modified as follows:
a. SECTION B SUPPLIES OR SERVICES:

1. 3352.232-8001 - IMPLEMENTATION OF LIMITATION OF FUNDS (AFMC) (JUL 1997) is herehy
changed to read as follows: )

{2) The sum allotted to this contract Delivery Order and available far payment of costs and fee under
CLINs 0001-0003 through 31 Oct 2002, in accordance with the clause in Section | entitled Limitation of
Funds and contractor's emsil dated. 28 Sep 2002, incorporated herein by reference, s increased by
$115,484.00 from $202,854.00 fo $318.338.00.

City Unit Frice
ITEM SUPPLIES OR SERVICES Purch Unit Total ltem Amount
000103 CLIN Change
Noun: Funding Info Only
ACRN: AC +579,484.00
oooio7 CLIN Establish
Noun: Funding Info Only
ACRN: AG +536,000.00
b. SECTION G - CONTRACT ADMiNJSTRATiDNa’PAYMENT DATA:
Obligation
ACEN Appropriation/Lmt Subhead/Supplemental Accounting Data Amount
AC ACRN Change +579,484.00
57 23600 292 47A8 691998 6HCO0D 59200 000000 503000 FO3000
New ACRN Amount:  $138,560.00
Funding breakdown:  On CLIN 000103: +$79,484.00
FPRIMIPR: GWSHED27201145 $79,484.00
JON: 718411RB
Descriptive data:
PR COMPLETE
AG ACRN Establish $36,000.00

57 23800 292 47A8 627184 6HCDO0D 02060 62202F 503000 FO3000
New ACRN Amount:  $36,000.00

Funding breskdown:  On CLIN D0O0107: +336,000.00

PRIMIPR: GWSHEO27201153  $36,000.00

JON: 71841117

Descriplive daia;

PR COMPLETE
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3. All other teris and conditions remain unchanged: -

F33615-98-D-6000 001001

PAGE3 OF 3



ORDER FOR SUPPLIES OR SERVICES PAGE 10F &
1. CONTRACTIFURCH ORDERIAGREENENT "o | DELAWVERY GROERY GALL MO, 1 DATEOF ORDER/CALL | 4. RECLRSITIONFURCH REOUEST NO. | 5, PRIGRITT
Fa3615-05-0-5000 D010 ) SEE SCHEDULE Do-Cco
s issuspey AFRUMLKH cooe | FABBSD | 7. ADwessTERED B (r Cover then ) CoDE LSHSGEA B DELWVERY Fom
USAFIAFMC ' DOMADAYTOMN : X | oesvimamon
AIR FORCE RESEARCH LABORATORY AREAC BUILDING 30 OTHER
2310 EIGHTH STREET, BUILDING 167 1725 VAN PATTON DRIVE (S Sottae
WRIGHT-PATTERSON AFB OH 45433-7801 WRIGHT-PATTERSON AFB OH 454335302 o
JEANETTE M. ZIMMER.  937-f58-0045
jeanstie Zimmer@wpatb.almil
| SCD: ¢ PAS: (NONE)
L CONTRACTOR cotE 1EEGS FAraLmYT 0. DELIVER T3 FOS PONT BY (Dule} 11, X FBUSMNESS 15 |
SYTRONICS, INC YSyMMDD) SEE SCHEDULE ol
HAME 4433 DAYTON-XENIA ROAD, BUILDING 1 1L DISCOUNT [TEMS EMALL DESAD-
:'gﬁiss DAYTOM OH 48432 N '.fm‘rafn
(9371 431-8110 ""‘3"'5,_, =
MA]LIHG DATE V3 MAILINVOICES 70 ADDRESS i BLOCK —
SEE BLOCK 15 (PAYMENT CFFI
JUN 2 6 2017 & B
. P 10 CO0E 15. FATMENT WILL BE MADE 57 COCE | HONB3T
SEE SCHEDULE DFAS-COMNORTH ENTITLEMENT OPER = um-m.r_m
P O BOX 182266 PAPERS WITH
COLUMBUS OH 43218-2766 m}m"ﬂ
BLOCKS 1 AND 2.
EFT:T
16 OELNVERY T}ﬁ:mw#:ﬁr-‘ﬂsi:s:ndmanmmnams:mmwwmlmﬂmdmmm
TPE | carr ¥
o PURCHAZE Refarance pour Bmmeh [h Tolkowing oo ABME SoesTied nosmn,
ORDER ACCEPTANCE T CONTEALTOR HEREBY ACLEFTS 11 DFFER FEFRESaNiED BY THE NUWEEED B ST Oiee S T PREVIGUELY FEVE
BEER QR 15 NOW MODIFIED. SUBJECT TO ALL OF THE TERMS AND CONDITIONS SET SORTH. AND AGREES TC PERECRM THE SAME.
SYTRONICS, Inc. 4 2 W BARRETT L. MYERS, President 25 June 2002
WAME OF COMTRAGTOR . - RE TYPED NAME AD TITLE  DATE SIGNED{Y v YWD
X | W it b i man a4, supplier must Sign Asteptancs and returm Se folowing numbee of copes 1
17. ACCOUNTING AND APPROPRIATION DATA/LOCAL UEE
SEE SCHEDULE
18, ITEM MO, 18 SCHEDULE OF SUPPLIESISERVIGES 20, GUANTITY 1. L UNIT PRICE 1, ANOUNT
CROEREDS LRNIT
ACCEPTED®
24, UNITED STATES OF AMERICA 5 TOTAL $1,299.841.00
Eq‘a’n&'ma}-mﬂ 2 =
m-i;cﬁ:ﬂ:mufmgt g il DIFFERENCES
anter schead uandty sesapiad ;il =
biow qusnidy erdered and ES DAVID BOX S O
e ar: COMTRACTING/IORDERING DFERES
6. CASAMTITY 14 COLUMN 20 HAS BEEN 77, SHIP NO. 8. 0,0, VOUCHER NO, 30, INTIALS
INSFECTED J:[ RECEIVED ACCEFTED, AND CONFORMS TO THE
CONTRALT EXCEPT AS KOTED
PAATIAL 32 FAIDBY X AMOUNT VERIFIED CORRECT FOR
3 | Feee
T DATE  SIGMATURE ANDTITE oF AUTHORIZED GOVERSNMENT REPRESENTATIVE | &2 FATRENT 1. CHECH MUMBER
35 1 CERTFT THIS ACCOUNT |5 CORREGT AMD PROEER FOR PAYMENT, COMPLETE
g [ | Parma A5 Bitl OF LADING
DATE SIGNATURE ANDTITLE (F CERTIYING OFFICER FIMAL
37. AECLIVED | 38. AECEIVED BY [Pring Fi DATE RECEIVED 40 TOTAL COM- | 41, SR ACCOUNT HO- 4Z. 5iW VOUCHER NO.
AT PTG TAINERS

DD FORM 1155, JAN 1998 (EG) Coniivrits Version 5.0.6 PREVIOUS EDNTION MAY BE USED Crested 25 Jun 2002 7:49 AM




SCHEDHILE

1. In accordance with the provisions of the Basic Contract and this Delivery Order, the coniractor shall
accomplish the effort described in the attached Staterment of Work (SOW) entitled Research to Support
Visual Display Systems, dated 14 Mar 2002. The toisl amount of this delivery arder that is not to be
exceeded is $1,299,841.00.

a. SECTION B - SUPPLIES OR SERVICES:

1. 5352.216-8001 PAYMENT OF FEE (AFMC) (CPFF)(JUL1997)

The estimated cost and fee for this delivery order are shown below. The applicable fixed fee set forth
below may be increased or decreased only by negotiation and modification of the contract delivery erder
for added or deleted work, As determined by the contracting officer, it shall be paid as it accrues, in
regular installments based upon the percentage of completion of work,

Estimated Cost: 1,214 805
Fixed Fes: $85.,0356

2. 5352.232-9001 IMPLEMENTATION OF LIMITATION OF FUNDS (AFMC) (JUL 1597)

(a) The sum allotted to this conract delivery crder and available for payment of costs under CliM=s D001-
0003 through 30 Sep 2002 in accordance with the clause in Section | entitled "Limitation of Funds" and
coniractor email dated 20 Jun 2002, incorporated herein by reference, is $188,654.00.

(b) In addition to the amount allotied under the “Limitafion of Funds” clause, the additicnal amount of
$14,200.00 is obligated for payment of fee for work completed under CLINs 0001-0003.

Oty Unit Price
ITEM SUPPLIES OR SERVICES Purch Unit Total ltem Amount
0001 1 $1,299,841.00
Lot NTE $1,299,841.00
Nowrs:; RESEARCH AND DATA
ACRN: 9
NSN: N - Not Applicable
DD1423 is Exhibit A
Coniract type: U - COST PLUS FIXED FEE
Inspection: DESTINATION
Accepiance: DESTINATION
FOB: DESTINATION
Descriptive Data:

Conduct Ressarch entiled "Research to Suppon Visual Display Systems” in accordance with Allachment
1, 30W dat=d 14 Mar 2001, Deliver dala in scoordance with Exhibit A, Contract Dats Requirements
List, DD Form 1423, dated 01 Apr 2002,

000101
Noun: Funding info Only
ACRN: _ AR $67.500.00
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SCHEDULE

Qty Unit Price
ITEM _SUPPLIES OR SERVICES Purch Unit Total ltern Amount
000102
Noun: Funding Info Only
ACRN: AB $13.,500.00
000103
Nouwiry: Funding Info Only
ACRN: AC 559,076.00
000104
Noun: Funding Info Only
ACRN: AD 344 70400
000105
Noun: Funding Info Only
ACRN: AE $16,200.00
000106
Noun; Funding Info Only
ACRN: AF 3$1,674.00
0002 1 NSP
Lot NSP
Nowun: SOFTWARE
ACRN: U
NSN: N - Mot Applicable
Contract fype: U - COST PLUS FIXED EEE
Inspection: DESTINATION
Acceptance: DESTINATION
FOB: DESTINATION
Descripiive Data:
Deliver software in accordance with the attached SOW dated 14 Mar 2002,
0003 1 NSP
Lot NSP
Nour; HARDWARE
ACRN: 8
NSN: M - Mot Applicable
Contract type: U - COST PLUS FIXED FEE
Inspection: DESTINATION
Acceptance: DESTINATION
FOB: DESTINATION
Descriptive Data:

Defiver hardware in sccordance with the sttached SOW dated 14 Mar 2002

b. SECTION F - DELIVERIES OR PERFORMANCE:

F33515-98.D-6000 G010
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ECHEDUILE

SHIP MARK  TRANS

ITEM SUPPLIES SCHEDULE DATA orYy TO FOR ERI DATE
o001 & = ; = - FABBS0 23 MARO
Noun: RESEARCH AND DATA
ACRN: g
Descriptive Data:

The scheduled delivery date for the approved finai lechnical repert is 23 months after mailing date. Al
data shall be defivered In accordance with Exhibit &, Contract Data Requirements List, DD Form 1423,
cated 01 Apr 2002, The technical effort muet be completed no fater than 18 months after mailing date.

ogoz 1 FY1456 19 MARO
Noun: SOFTWARE
ACRN: U
Descriptive Data:
The scheduled defivery dale for computer sofwars is 19 months after malling dats,
0003 i Fy1456 19 MARO
Nour: HARDWARE
ACRN: U
Descriptive Data:
The scheduled delivery date for hardware is 19 months after mailing date.
c. SECTION G - CONTRACT ADMINISTRATION DATA:
Obligation
ACEN Appropriation/l mt Subhead/Supplemenial Accounting Data Amount
AR F67.500.00
97 23600 292 47A8 627184 EHMO00 GO500 62202F 503000 F03000
Funding breakdown:  On CLIN 000101 $67,500.00
PRIMIER: GWSHED27204011 $67.500.00
JON: 71846011
Descriptive daia;
PR COMPLETE
AB 513,500.00

97 10400 5600 }{ﬁ‘t4?2()3326(350&(:1BDUGI}GEJMMUQDSDWFDSGEG
Funding breakdown:  On CLIN 000102 $13.500.00

PRIMIPR: GWSHED27201110  $13.500.00

JON: 71841117

Descriptive data;

PR COMPLETE

AF Form G168 HLUGFGD2?2DD1E, dated 22 Apr 02

F33615-98-D-6000 0010
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SCHEDLLE

Obligation
ACREN Appropriation/Lmt Sgbheadeuggfemengl Accounting Dats Amouni

AC ; i i $59,076.00
57 23600 292 47A8 691509 6HC000 59200 0ooD0D 503000 Fo3000
Funding breakdown:  On CLIN 000103: $59,076.00
FPRIMIPR: GWSHE027201108 $59,076.00
JON: T18411RB
Descriptive data:
PR COMPLETE

AD ; $44,704.00
57 23600 292 47A8 627184 BHCVO0 02050 62202F 503000 FO3000
Funding breakdown:  On CLIN 000104: $44,704.00
PRIMIPR: GWSHED2721108 $44,704.00
JON: 71841115
Descriptive data:
PR COMPLETE

AE $16,200.00
57 23600 292 47AB 627184 8HCBOO 02020 62202F 503000 FO3000
Funding breakdown: On CLIMN 000105 $16,200.00
PRIMIPR: GWSHE027201108 $16,200.00
JON: 71841118
Descriptive dats:
PR Complete

AF $1.874.00
ST 13800 291 47A8 627184 8HCV00 02050 62202F 503000 FO2000
Funding breakdown: On CLIN 000406: $1.874.00
FRIMIPR: GWSHED27201108 $1,874.00
JON: 71841119
Descriptive data:
FR Complete

d. SECTION J - LIST OF ATTACHMENTS:

F33615.95-D-6000 0010
PAGE 5 0F &




LIST OF ATTACHMENTS

DOCUMENT PGS DATE TITLE

EXHIBIT A - 12 01 APR 2002 - CONTRACT DATA REQUIREMENTS LISTS
(CDRLS)

ATTACHMENT 1 8 14 MAR 2002 STATEMENT OF WORK ENTITLED RESEARCH TO

SUPPORT VISUAL DISPLAY SYSTEMS

F3361 5-38-D-6000 00 10
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CONTRACT DATA REQ™TREMENTS LIST
(1 Data I. _.a)

F—m Appreoved
OM 2.

CF0&-0188

A CONTRACT LINE ITEM NO, B. EXHIBIT

5 G.CATEGORY: /A REF: DOD 5010.12-1 AMEDL
2001 A

me_ O™d OTHER ___

D. SYSTEMITEM
J1B84CH22

£ CONTRACTIPR NO. . - -F.contRACTOR
F33615-98-D-600010 SYTRONICS,

INC

1. EATA TTEM NG,
ROO1

2 TITLE OF DATA ITEM
SCIENTIFIC AND TECHNICAL REFCRTS

3. SUBTITLE
Final Report

LAUEEETYﬂhhAﬁph&mﬂmmmﬂWHbJ
DI-MISC-8Q07114/T

£ CONTRACT REFERENCE
Sec T Para. 3:1.1.1;3.1.1.3

£. REQUIRING DFFICE
AFRL/HECP

17, PRICE GROUS

T. DO 25 RED 5. DEST STATEMENT |10, FRECUSNCY 12 DATE OF FIRST SUBMISSION |14, DEETRISUTION

XK REQUIRED ONE/R 20MAC

bl COPIES

& AFP CODE B V1. AS OF DATE 13, DATE OF SUBSECUENT A, ADDRESSEE

Final

18, ESTIMATED
TOTAL PRICE

A 19MAC EUEMSSIoN

23MAC Reg

Rapra

16, BEASNE AFPRL /HECP 3

Tailored to reguire the official AFRL emblem to bhe

placed in the upper right hand corner of the frent
cover with affected entries adjusted ag required

(AFRL will supply a copy of the emblem) ; ‘Block 10,

pera 10.3 iz clarified so that distribution te DTIC

shall only be through Air Force distribution channels.

Approval/disapproval by lstter from fhe Air Force

Program Manager within €0 days after receipt.

Dizapprovel requires correction/resubmission

within 30 day=s after receipt of Air Force comments.

Draft report shall be unbeund, in standard size type,
double-spaced and single-gided.

Reproeducibles zhall ke 1). a CAMERA READY,

unbound, suitable for offset reproducticn, and

2). on 3.5° floppy digk (or CO-ROM, or ZIP drive
disk) compatible with MS-0ffice for Windows, and

both shzll incorporates a1l changes made in the

corrected draft, 2l1l photos shall be glossy finished.

Submit the reproducible(s) with the final corrected
versicn cnly.

The contractor is reminded that the National Industrial

Security Program Operating Manusl, DOD S5220_22-M,

Chapter 4, Paragraph 4-208 (a). dated January 1995
requires that records be maintained when documents

derive classified from multicls sourcas.

15, TOTAL 2

2 2

J. DATE

2 = —
a. pmpwnav\ﬁ b TATE
SR 5. M 01-APR-032
AFRL/EBCP, (337)255-7587

i AFRL/WSPY

01-APR-02

DD FORM 1423-1, JUN 20 Previous editions &re obsolete

PAGE 1-R of_11 Pages



7. PRICE GROUP

e, Y S S T ———— — e -
CONTRACT DATA REC™ TREMENTS LIST F = Approved
(1 Data IL_JHJ OM 2. O0704-0188
ﬂ.t-'rc-:mgbumenFnrwwd!mniiﬁvmmm&mmampﬁmmmw.imﬁhmahmmm H
sy dals sources, pathedng and mdmaﬁrgtefwanma.mmpeﬂngwmnﬁqh%mwmaﬂm Smﬂm—m:mgmmmtdan
E-L‘h-;e':muﬂ'}er;.sl:-eﬂnl‘hlsmammﬂgwshmhmﬂﬁgmmusnmmmdnm Wash Mestquarters
Sanaces, Directorate for indormatian Operations and Raporns, 1215 Jeforson Davis Higtvway, Sule 1204 Arfnglan, VA 223079302, and s S s of Mamragement
and mawmmmmmm_wmmm. Pieazs DO NOT RETLURN ¥OUr Borm bo ether of thess sddrmeses Zend complated
hmh!nGmmnt&rnﬁnnﬂnr&:“[ﬁmhh‘ntcmvﬁNn.kmdjnsmi.
A_SDNTF‘LAETLINETTEMNO. B. EXHIBIT C. CATEGDRY: N/A REF: oo SQlﬂ_lE—l AMEDL
D. SYSTEMATEM - E CONTRACT/PRHO. == ~IF. CONTRACTOR g
F184CH22 F33615-98-D-600010 SYTRONICS, INC
LDATATEM NG, | 2 TITLE OF DATA ITEM 3 SUBTITLE
ADo2 SCIENTIFIC AND TECHNICAL REFORTS Contracter's Billing Voucher
4 AUTHORITY (Deta Acquiaiion Document Mo £ COMNTRALT REFERENCE & RECLUIRING OFFICE
DI-MISC-B80711A/T Sec C Para. 3,333, AFRL/HECP
7. 09 SO REG 8. OIST STATEMENT |10 FREQUENGY 12 DATE OF FIRST SUSAISSION |14, DISTRIBUTION
£ RECUIRED P
LT e i MTHLY TS
B APF COOE 11, AS'GF DATE 13. DATE OF SUBSECUDNT 2. ADDRE=SEE Fina
N/A *E R + s Rag |Repro
16. REMARH= ADMN/BCO 4] 1 o
3 5 A
* 3.1 X2 312 3403 3.1.4 AFRL/CO o I 0
Tailored to require only a photocopy af Ehe L/HEC 0 1] 0
centractor's billing voucher which is prepared by AFRL/HECE 1] 1 1
the contractor to receive pavment for this AFRL /HET i 1 i)
contract's work. Block 10, para 10.3 is clarified
S50 that distribution to DTIC will be through
Air Force distribution channelis.
** Submit with Diata Ttem A0GOZ.
Submit wia email compatible with MS-0ffice for Windows.
. 3 15, TOTAL o =1 X
G. PREPARED BY {35 y AHEOATE L ATE
NALD E. YAT 01-APR-02 : 01-APR-02
ARFRL/HECP, (937)255-7587 1 AFRL/WSET
e
DD FORM 1423-1, JUN 90 Previous editions are obsolete PAGE Z2-A of 11 Pages

8. ESTIMATED
TOTAL PRICE




- H

7. PRICE GROUP

18 ESTIATED
TOTAL PROCE

CONTRACT DATA REC" TREMENTS LIST " = Approved
{1 Dﬂta IL-.AEJ e} Da D?ﬂ“-ﬂiﬂ'a
Pubisc repoviing burden kor this ollecton of Ffommaton = estmated bo &magemhms;wmjﬂudng tha time far reviEwing mstusions, Esdrching
BESIng dats saurmes, gathoring snd mainlaing B det neadad, and camplating and reviswing e collecSan of Infarmmation. Surdmﬂ-;-tug i burden
ut_rﬂe:rmmhmaspeﬁﬂrﬁawlxﬁmcfﬂumn.lndumrqsmeﬁmrurm&gmm o Dapariment of Delensa i " Headonartors
Sendees, Diroctorate for Infarmiatian Dpersfions. ant Roports, 1215 Jeflemsan Dy Highwary, Sulle 1304 Adinglon, VA 223024307 a0 o e Dfice of Managemant
ang & Faparwark Raducton Projec (DTC4-0155], Washington, DG 20503, Please DO NOT RETURM your form i sithar of nese addresses. Sznd comaolated
lem b the Govermrment tsziiing Conttacting Officar for the ContractPR Mo, listed in Blodk £
A CONTRACT LINE TEM NO. B. EXHIBIT - C. CATEGORY- N/A REF: DOD 010, 12-1 AMSDI,
ool A WE_ ™M evapm
D. SYSTEMITEM - IE CONTRACT/PRND. - = -IF, CONTRACTOR il
T1B4CHI2 F33ﬁ15—98—D—EDGDIO SYTRONICS, INC
1. DATATMEM MO, [ 2. TITLE OF DATA ITEM 3, SUBTTTLE
ADG3 FUNDS AND MAN-HOUR EXPENDITURE RE BORT
4 AUTHORITY [Dat Asgulstion Decoment Na) £ CONTRACT REFERENCE B REQUIRING OFFICE
DI-FNCL-80331/T Sec C, Para. 3.3 AFRL/HECP
T.00 =0Rs L DIST STATEMENT |15, FRECUENGY 12, DATE OF FIRST SUBMIZSION |14 DiSTREBUTION
r MTHLY o b CoPiES
P CODE ' ; = DAT DT SUESE j
B AP .{rﬁ'.:"-' : M. ASOF E* 13 o EF'F JEEECUENT & ADDRESSEE o Elnal
NfA +w Reqg |Repra
i ADMN/ACD 0 a o}
allored to allow contractor's format, | aFRr /00 5 1 o
* At the close of the contractor's meonkthly L AFRL/HECP D 3! g
accounting period. FRL/HEE ] 1 0
** 25 days after Block 31 time.
Bubmit via e-mail.
- N 15 TOTAL o 0
G, PREPARED BY H.DAaTE J. DATE
RONALD E. [01-AFR-02 ren] CL-APR-02
AFRL/HECE, (937)255-7587 1 AFRL/WSPT

DD FORM 1423-1, JUN 90 Previous editions are obsolete

PAGE 3—A of 11 FPages




VUNTRACT DATA RECT TREMENTS LIST 7= Approved
(1 Data Iv ) OM 2. 0704-pigg ¥
H.th::.rep-:rungaudenhrmmﬂamudimmisuummanamgﬂ?um;w. Mmmhahmvwmmmng
EGEEng vt Sourpes ga*.hurhgnnﬁn—.mrie?r.'nguﬁ%m.ammumaﬁmhmhmw&mmm Sand cofmm TegRTinG thés burtan
EsSmale of any cther Aspect of [Mis caﬂn:{-:.na‘..ﬁ-rﬂnn_h:hpcﬁng Stgpeslions for recuning this Surden, In qum-nme-nrorﬂdann. Wiashi
Servcws, Ditactorata far Informasion Opertion a0 Raports, 1215 laffarsen Denis Highwery, Suitn 1004, Acfimglon, WA, 22024307, and o T Oficg of Maragemand
ﬁsﬂﬂmmhmmnﬁwwmmam Washinglon, DC 20503, Pleass B0 MOT RET N your o 19 aither of these Sand compigtad
b—-nm:raeﬁmer'r:namlmmuCW&:&gCﬂmhhcmﬂu.luﬁmnmmE
- CONTRACT LINE ITEM N i il e O —— 5010.12-1 amspr, i
0001 & 1+ ™ OTHER — i
D. SYSTEMATEM - E CONTRAGT/PR N, "~ " |F.conTRACTOR il
T184CH22 FJBEIE—EH-Dmﬁﬂﬂﬂl{I SYTRONICE, INC
LDATATTEM NO.  [2 TITLE OF DATA e ~ . 3. SUBTITLE 7. PRICE choue
AQ04 CONTRACT FUNDS STATUS REPORT {CF5R)
L AUTHORTTY (e Acqeiaiion Dociment Mo, 5 CONTRACT REFERENCE . REQUIRING OFFICE S
DI-MGMT~81468 /7 Sec C Para. 3.1.3, 3.;1.4 AFRL/HECD i | ToTaLpacs
¥. DD F0RED 8. DHST STATEMENT [0, Freedaesicy 12 DATE OF FRST SUBMISION |43, DU TRISUTION
s REQUIRED o P
LT & ORTLY b, COPIES
.
E APP CODE 11 ASOF DaTE 13, DATE DF SUBSrne =nT
N7z % suBMssioN SNSTRERSEE Oran | Finet
N &% Feg |Rspro
16 H‘Ei-lr'-‘bcs > ADMN /ACO Q 1 G
Tailored so that the report contains iorecasts by
menth for the next Six months, by quarter for the LAFRL/CO s : g
remaining fiscal year, ang by year for the remainineg BL/HECE o L.t 0
fizeal years, CFER data shzl] be reconciled to the AFRY /HEF i 1 1]
Governments fiscal vear end at 3p September if rhe
Contractor's fiscal Year end does not coincide wirh
the Government ' g fiseal vear =ng.
" The last day of the contractor's monthly
accounting pericad nearest the end of rhe
governments fiszcal Year guarter.
** The initial submission shali he wikhin
25 ealendsar days after the close of tha contracter's
monthly coounting perind Dearest the end of the
first govermmant fiscal year Quarter after contrace
award. Subssquent submis=ions shail be 25 calsndar
davs after Bloek 11 rime.
Submit via emsij compatible with ME-Office for Windows.
P 15, TOTAL 0 4 0
3. PREFARED BY [F DATE ’ J. DATE i
ONALD E. ¥a 5 01-APR-02 o 01-APR-03 i
FRL/HECP, (337)}255-7587 L 1 AFRL/WSE £
E e — = =
D FORM 1422-1, JUN 90 Previous editions are obsolete PAGE 4—A of 11 Pages



LCUNTHACT DAT2 REQTTREMENTS LIST F== Approved
31.-:-&:-:|m1irgbm;lanFnrlnism!ucmn;-Ir#-ah&eﬂhmmmavmmmmm.lmmtemﬂumm' Iresructions, seamig
En5Eng dats sourees, Al maintaining the' oM neadag. and somplating ang Terdewing Fe codesion of infarmation, Send Fegridfing n':‘gmdm
Esfimate o By oEr aspedd of Mis coliscaon of information, incuding suggeslions I'urﬂ?':r_urgﬁstmhn. 10 Depariment of Defenss. Wastingon Headquariors
Senvices Dmmhrllmaamwﬂimes,ﬂﬁﬁﬁmmm - Arngion ?A!?EDE-ISEE.:-’HI:!’E%H

= I tha Govamment lssuing Gontracing Offices fog = Mo, listod In Bioek £
A CONTRACT LINE [TEM Mo, B, EXHBIT C. CATEGORY: MN/A REF: DOD 5010.12-1 AMSDL
0001 a TR ™ OTHER o e
In SYSTEMATEM . E. CONTRACT/PR NO. = MIE CONTRACTOR
T1840H22 F33515—58—D—5:}ﬂ610 SYTRONICS, INC
LOATAMEMNO. [2.717LE OF DATA ITEM 3 JBTMLE e
ADQS STATUS REPORT
i
4. AUTHORTITY rmua-c-qrmmm—mm_l & CONTRACT REFERENCE &, REQUIRING DEFICE i Té_m_'_————m
DI-MGMT-R03g68,/T Sec C Para, 345333 4.4 AFRL/HECP TOTAL PRICE
7. 00 #gReq 8. DIST STATEMENT |10 FREcwsiey 12 DATE OF FRST SUsmsson 14, DISTRBLTION
LT et MTHLY + s
B
8 8PP CooT 11. A% OF DATE 13, DATE OF SURSComENT —
I & SUBMISSIoN S AIERE SR vt s S
N/A * Rng - | Repre
16 REMARES AFRL/HECD 1] 1 o
Tailored to allow Goniractor's format and ko
delsts Block 1p, para 10.2.2.3,
* Submit with Data Ttem #2003, eXcept whan =]
£inal report is due Lo be submitted, then
omit this ftem.
Submit via email compatible with Mg -Office for Wig s
R 15 TOTAL [+ 1 ]
3, FREFARED BY H. DATE I. Vi 4. DATE
ONALD E. ¥z g 01-APR-02 B 01-APR-03
FRL/HECP, ({337)355.75g ; Ea r Det 1 AFRL/wepi

D FORM 1423-1, JUN 90 Pravious editions are pbsolafe
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CONTRACT DaATa

{1 Data

REC™ TREMENTS LIsp

Iy _.a)

F =m Approwved

Pullic FEperling burdan for this ooflpetion of iformaation s sstimated o Bverage 220 hours PEM mesponss, including fio lime- for revicming insrucSans, Searching
FEEEng dalo sourcas, gathering and Maimlzining Me deba ngadod. and compiating and Teviewing e “elefion of infarmation, Send FocTnenis fegarding this burden
R5nsle of any cihar aspatl of this cofectinn o infermation, Insuding sionoations Tr:rmckﬁngmswcim. hl}enanrmnlmndm. W ashingson

Senvisim, Ditactorata for feeenation Qp-etmmﬂcm 1215 Jeflarson Dw;alnﬂu-m;r, Skt 1204, Artngion, VA 223074302, and i Pa Officg of Managemang

AQDG PRESENTATION MATERIAT

A CD;'J'I'R.-"-CTL[NEH’EM MO, B. EXHIBIT C.CATEGDSY- N/A REF: oo 51:,10_12_1 AM=DT,
0001 A T = - BT —— = -— .
0. SYSTEMITEM - E CONTRACTIPR NO. . "~ " |F contracToR
7184022 F33615-98-D-600010 SYTRONICS, INC
1. DATA ITEM NO), 2. TITLE OF DATA [TEM

A SUETILE

S MITHORITY (Dats Acquistion Docamor M) 5 CONTRACT REFERENCE &, REQUIRING DFFICE
DI-ADMN-81373/T Sec C Para. I35 3104 AFRL/HECP
7. 0D 250 REQ % DiST STSTEMENT 10. FRECUENGY 12 DATE OF FRST SUBMISSION |74, DISTRIBLTTION
R IRE "

LT g < ASEEQ b COPIES
& AP CODE 11. A3 OF DATE 13, DATE OF SsmssousT 2 ADDRESS=E Final

0/ T SUBMESSION Orsit

Nia * Rag |Repra
5. REMARIGS . . AFRL/HECE 0| 1] 3
Tailored to ragquire enly view graphs and hard Copy.
Submittal of rhe actual vieworaph is net reguired if the =
Presentation ism CCIMEUTEr generated.
ASREED means as fequired to document topies under
discussion ap briefinags ang reviews,
¥ Submit ar each briefing or review as AppPropriate.
Maximm £ of vigy graphs shall not excesd 400 for this
contbrace .,
Reproducible shall be the on CD-RoM
Compatibls with MS-0Office,

L ., 15 TOTAL Q 1 1

5. FREPARED BY . DATE J.DATE
WONALD E. ¥ 0l-APR-02 i . |01-APR-p3
FRL/HECE, (9371255-75% 1 APRL/WSPET]

D FORM 1423-1, JUN 90

= — =
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~ CONTRACT DATA REC™ TREMENTS LIST

Ie_.n)

1

F = Approvad
OM 2. O704-0185

Puilic reporing burden Fnr1r'ﬂma-ar:ﬁm:urﬁmra¢m§&a&nmumm&gezm LT Lo re— Inciuding Fie ima Fur:wﬁmui‘ﬂ-"-'u:amsemng
=afslng data sources, Rathering nnd maintaining e ﬂﬂrﬁ&ﬂaiarrﬂmmﬁzﬂngand’aﬂhmghﬁ:ﬂmdhﬂmmaﬂm

sslmate or any olher aspecd of Inis eafiechion of iformation, Inciuding supgestions for ¢
Saorices, Direcicrate far Infermation Operations znd Bizparts,

26 Budal, Paperwork Raducfion Projsc (0700

wicing Tes burden, o Deparimant of Dedpnee, Washingion Heagg
1215 Jeffarzan Dovis Highwary, Syt 1204, Asdinglon, WA ZZAH0ZA302, and i e Office of Menagament

: Sendmfemmhrdan
Lariers

B3], Weshinglon, [ 20503, Pleass DO NOT RETLRN ¥our foem by plther of thosa sodresses Sand completed
formn do the: Gavernment Imdrbgt:nr!.mtﬁngﬂﬁ:aﬂwt&mmmmﬂu. listef in Biogs E.

A. CONTRACT LINE ITEM NG,
0001

B. EXHIBIT

C. CATEGORY: N/A RER-:
A The—-—- - 45 O

DOD 5010.12-1 AMsnE,
OTHER __

D. SYSTEMATEM .
71B4CH22

E. CONTRACTIPR NO. =
F33615-98-D-500010

" |F. CONTRACTOR
SYTRONICS, INC

1. DATA IMEM MO,
ADD7

£ TITLE OF DATA ITER

COMPUTER SOFTWARE DEVELOPMENT

3. SUBTITLE

4. AUTHORITY D Acquislion Docermpnt Nz
DI-IPSC-500842

ECMP.CTREFERENEE
Sec € Para. 3.1

A: 3,33

E. RECUNRING OFFICE
AFRL/HECPE

7DD 20 REG 9. DHST STATEMENT
e REQUIRED

0. FREQUENCY

1Z DATE OF FIERST SUSMISSION

ASREQ ASREQ

E APP CODE B

A

11.AS OF DATE

13, DATE OF SUBSEOUENT
BUBMISSION

ASREQ ASRED R/fzch

14, DISTREUTION

7. PRICE GROUP

—
1B ESTREATED

TOTAL PRICE

A ADDRESSEE

16, REMARMS

AFRL/HECP 1 1 0

Tailored to allow contractor format.

ABREQ means a8 T
computsr software
this conbtrace, =

Approvalfdisappro
Program Manager w

quired to document bhe
development under
ubmit as generated.

from cthe Afrxr Force
after receipt,

val by letter
ithin 30 days

Disapproval reguires correct
within 30 daye after receipt

/ASE means
toc date and
are subject

revisions as regqu
Accurate drawings

&7

ion/resubmission

to the approval cycle

of Bir Force Ccomments,

iradg
and

Lo maintain up
listes. Revisions

as stated:.

15, TOTAL 1 1 a

. PREPARED BY
RONALD E

AFRL/HECD,

e
| HOATE
: ’M 01-APR-02
{33 1587

4. DATE
0il-RPR-02

JD FORM 1423-1, JUN 90




CONTRACT DATA REC™ TREMENTS LIST r = Approvea f
(1 Data I._am) OM . 0704-0188

A.CDHTRACTHNEITEM M. B EXHIBT C. CATEGORY- N/A REF: DOD 5010.12-1 AMSDI.
001 A Lk SRR _ OTHER i3
D. SYSTEMITEM 2 E. CONTRACT/PR' NG, = | CONTRACTOR

J18ACH2D F33615-98-D-600010 SYTRONICS, INC
1.DATAITEM MO, | 2 TITLE OF DATA ITEM 3 SUBTITLE

17. PRICE GROUP
AD0B  |COMPUTER PROGRAM END ITEM

4 AUTHOSITY (Dt Acquistion Document Mo S CONTRACT REFERENCE 6. REQUIRING OFFICE
I-IPEC-80590 Sec C Para. 3.1.4; 3.7.4 AFRL/HECP
7.D0 250 REQ %, DIST STATEMENT |10, FREQUENCY 12 DATE OF FIRST SUSMISSION. |14, DISTRIBUTION

= RECUHRED o
LT o ASRED ASREQ T

18 ESTIMATED
TOTAL FRICE

e ————
E. PP CODE A5 OF DATE 13, DATE OF SUSSEQUSHT & ADDRESSCE Final
USSION

b ]
-“'* Ak ASRED _ R/ASR Reg [Rears

AFRL/HECP

16, REMARKS
Tailored to allow contractor format.

e
=
=]

ASREQ means gs required to document the
computer program end items developed under
this contrack, submir a5 g=nerated.

Approval/disapproval by letter from tha Air Foroe
Program Manager within 30 days after receipt.
Disapproval requires correction/resubmisaion
within 30 days after receipt =f Air Force comments .

R/ASR meanse revigions as required bo maintain up
to date and accurate drawings and lizts. Revisions
are subject to the approval cycle as stated.

15. TOTAL 1 )0
4. DATE
; 01-APR-02

e
G. PREPARED BY HH-BAFE—
RONALD E. d : 01-APR=(72 .
AFRL/EECP, (937)255-7587 1 AFRL/WSDT

OD FORM 1423-1, JUN 90 Pravious editions are obsolete PAGE B=3 of 11 Pages




D ———— — — - e T ———— T
CONTRACT DATA REC™ TREMENTS LIS T 7 "m Approved
r’l Data I _‘nJ O o. O704-0188
P‘-.tE:HFDIWbu'l:hnhrmmhﬂnh':fmmﬂ!ﬁrﬂﬁdbawmmmwmmﬂammﬂmmmh sirucors, sesrching
S=itSng dhte sourees, gashering and malntsising the dada nesdad, End compdeting and reviewing e collecBon of information Send CoRTEmnty regeing s burdan
S50 or any oiher aspect d:mmﬂmdmn. nchuding sungastinns £0¢ Pechicing B burden, 1o Daparimant of Dofenss Wasringion Haadguariers
Serpcas, Dareciorate for infommation Opstafions and Heperts, 1215 Jafferson Ozvis Highwary, Sulle T2, Aslinglon, VA T2307 4302 and o e Ofice of
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STATEMENT OF WORK
Delivery Order 0010

Research to.Support Visual Display Systems
14 Mar 02 '

DESCRIPTION OF WORK

1.0. SCOPE. The purpose of this effort is to provide research and sustainment to enhance
warfighter vision and visual interfaces to improve weapon system cffectiveness during day and
night operations. The programs supported by this research include Aerospace Displays Program,
Crew Station Avionics, High Definition Display Technology Program, Organic Light Emitting
Diode Dual Use in Science and Technology, and Windsereen Visual Interface Effects. The
laboratories that support these program areas are described in the attachment referred to in
paragraph 2.2.

2.0. APPLICABLE DOCUMENTS
2. MIL M-38784C Manual, Technical, General Style and Format Requirements

22, Display Laboratories — Attachment 1
3.0. REQUIREMENTS
3L Research Plans

3.1.1. Research Program Planning

3.1.1.1. The purpose of this effort is to provide the necessary on-going research and sustainment
of the programs listed in paragraph 1.0. The scope of the required research and sustainment
includes; (1) planning and execution of exploratory development research plans and (2)
designing, fabricating, integrating, maintaining, documenting, and testing of visual display
technology (VDT) hardware and software. The contractor shall maintain a report of journal
article submissions and publications, update the report monthly, and make it easily accessible to
the Government. (CDRL Data Item #s A001 and A002)

3.1.1.2. The contractor shall monitor on-going technical developments in the general research
areas relevant to the HEC laboratories and shall maintain the program plans such that they
accurately reflect current research trends within the programs, the progress of the research
programs, significant accomplishments, anticipated facilities and resource requirements, and
projected research products. The research program plans shall be coordinated with the
Government on a regular basis. (CDRL Data Item #s A001 and A002)

3.1.1.3. The contractor shall support the development of protocols supporting the use of human
subjects in the HEC laboratories. The objective of the protocols are to characterize the nature of
the experimentation to be done, any safety implications of research facilities or experimental
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methods, along with the general descriptions of research facility capabilities and characteristics.
(CDRL A002)

3.1.2.  Experimental Planning

The contractor shall develop protocols for the use of human subjects in support of the programs
listed in paragraph 1.0. The objective of the protocols is to characterize the nature of the
experimentation to be done, identify any safety implications of research facilities or experimental
methods, and describe the research facility capability and characteristics. (CDRL Data Item #
A002)

3.1.3.  Experimental Research

The contractor shall collect pre-experimental pilot data to assure that the facilities arc operating
within tolerances specified in the experimental plan and that experimental procedures can be
implemented accurately. Following verification of pre-experimental pilot data, the contractor
shall collect experimental data using subjects from the contractor’s subject pool or Government
supplied subjects. The contractor shall conduct appropriate descriptive and inferential statistical
analyses using experimental data. The contractor shall perform statistical analyses using
graphical, pictorial, and tabular summaries; shall document in detail these analyses, and shall
brief and present research finding and results. The contractor shall also attend conferences and
symposia and present the results of experimental research as required to transition research
results to other Government, industrial, and academic institutions. (CDRL Data Ttem #s A002,
ADO3, and A0D4)

3.1.4.  Developmental Research

The contractor shall develop crew system interface hardware and software (in the form-of
prototypes, conceptual demonstrations, models, and simulations) as specified in laboratory
research plans. These items shall initially be documented in a form that identifies and describes
the hardware and software requirements specifications. The contractor shall use the spécification
documents to design, fabricate, implement, code, and install the items in laboratory and field
environments. The contractor shall test the prototypes, demonstrations, models, and simulations
for their capability to improve the planning, design, development, and operation of Air Force and
human systems. The contractor shall report technical research development. The contractor
shall develop briefings and presentations of human factors research and sustaining efforts to
mclude, but not be limited to, graphics, animation, multimedia, and photographic elements. The
contractor shall attend conferences and symposia and present the results of developmental
research as required to transition research results to other Government agencies, industry, and
academic institutions. (CDRL Data Item #s A002, ADO3, AD04, AQOS, and A006)

3.2 Research Facility Sustainment

3.2.1. As required by the research programs listed in paragraph 1.0, the contractor shall provide
all engineering and related effort necessary to effect and document changes to existing research
facilities or to integrate new and unique components which will enhance research goals, improve
equipment reliability, increase productivity, enhance flexibility, or improve fidelity. (CDRL Data
Item # A005)
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3.2.2. The contractor shall supply all consumable materials required for uninterrupted research.
The contractor shall provide equipment and materials needed for testing, inspection, calibration,
repair, upgrading, or integration when such equipment is not already part of existing inventory

and is required to conduct or enhance.research.

3.2.3. During the conduct of research, the contractor shall operate, maintain, and calibrate the
rescarch equipment in compliance with maintenance, operating, and calibration procedures,

3.2.4. As necessary to sustain the 0On-going research program, the contractor shall code, upgrade,
test, debug, calibrate, maintain, and document the software required for conducting laboratory
research, experimentation, concept demonstrations, simulation, and data reduction and analysis.
(CDRL Data Item #s A006 and ADOT)

3.2.5. The contractor shall incorporate new hardware components, software products, and new
functional capabilities consistent with the confract research requirements.

3.2.6. The contractor shall provide a pool of persons to serve as research subjects in various
simulations and laboratory experiments. The contractor shall provide screening, scheduling and
training of subjects for human performance experiments.

3.3. Management of Effort

The contractor shall document progress and financial status of the above efforts in compliance
with Delivery Order 0001, Paragraph 3.3. In addition, the contractor shall maintain a network-
based reporting of resource allocation and utilization for cost, equipment, and personnel. This
report shall be accessible by the Government, serve as a tool for review of project costs and
schedule, and support development of cost and schedule recovery plans. (CDRL Data ltem #s
AD08, A009 and AD10)
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AFRL/HET Laboratories and Facilities

A\es03pace Vision Experimetl Lah Lo oo s s S oo e 1
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Display Test and Evaluation | R TN | g 3
Dynarmic Visnal Aasesgmibt BUIBRL.....o.on it st st s L ] 4
Night Vision Operations LabOratory.........u.comeoreeooeeorossceesseeseesseesooeoooeooee oo 5
Visual Image Evaluation of Windscreens L e I DN L (U 6
Visual Symbology Test & Evaluation BACHIRY: i i e 7

1.  Aecrospace Vision Experimental Lab
POC: Dr. Gary Martimsen, AFRL/HECV

4. Description: The Aerospace Vision Experimental Laboratory (AVXL) conducts current
and future vision and visual display R&D. AVXL uses state-of-the-art equipment to conduct a
unique blend of research projects including specialized analyses and evaluations to characterize
human visual capabilities under laboratory conditions and in the field. The derived human
interface principles are used to address visual needs unique to the Air Force aviator and ancillary
personnel. AVXL includes a team of human-factors scientists, display engineers, computer
sclentists, research optometrists, and visual psychophysicists. Some of the current research
interests include quantification of laser eye protection provided by night vision goggles, visual
display symbology research, assessment of runway safety instruments and lighting, and
exploitation of information processing techniques as applied to sensor image enhancement.
Located in Bldg 248, Room 306,

b. Equipment/Facilities:
1) Several Pentium based PCs for symbology research
2)  One VisionWorks PC capable of generating vision research experiments
3)  Optical benches and equipment (lenses, filiers, mirrors)
4)  Ophthalmic examination eye lane and equipment for vision/eye exams
5) Double Purkinje-image eye tracker and infrared optometer for assessing ocular
posture while viewing virtual displays

2. Color Display Laboratory
POC: Paul Havig; PhD, AFRL/HECV
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3. Description: A laboratory for performin 2 experiments on human color vision and
electronic color displays. Current and future research includes evaluation of models for
predicting display colorimetry, determination of field-rate requirements for field-sequential color
displays, development of a portable celor calibration system, determination of hue, luminance,
and contrast requirements for colored HMD symbology, and development of variable-
transmittance visor technology to enhance contrast of HMDs. Located in Bldg 248, Room 306

b. Equipment/Facilities:
1}  Custom-built Maxwellian-view ficld-sequential color display
2)  Custom-built subtractive-color LCD systems (2)
3)  PCequipped witha Cambridge Research Systems video card (3 x 15-bit RGB
DACs)
4) PC equipped with an Univision Piranha video card (3 x 10-bit RBG DACs); MS
Visual C++ 5.0 and DEC Visual FORTRAN 5.0 compilers
5)  EDL 19-inch color CRT monitor with custom color-stabi lization system
6)  MAG MXI17F 17-inch color monitor
7)  Photo Research model 705 spectroradiometer with PC interface
8)  LMT model 1200 filter colorimeter with RS-232 interface
9)  LMT model L1009 photometer
10) LMT model B360J illumination meter
11) Hoffman LS-65 spectral radiance standard
12) Osram wavelength standard
13) Vision-testing equipment

3. Display Test and Evaluation Laboratory
POC: Denise Aleva, AFRL/HECV

a. Deseription: The mission of the Display Characterization Laboratory is to evaluate
current and upcoming display technologies for specific Air Force applications. This requires an
understanding not only of the specific display technology and its capabilities and limitations but
also the capabilities and limitations of the human visual system, the tasks to be performed and
characteristics of the environment which may affect the operator-display interaction. To this end.
the Display Characterization Laboratory conducts both display hardware measurements and
assessments of human performance using the displays under expected environmental conditions.
Typical Display Laboratory activities include characterization of off-the-shelf displays of all
types. In addition, the laboratory is often called upon to evaluate prototype displays which may
look promising for Air Force applications. Display luminance/contrast capabilities, color gamut,
visibility in various ambient illumination conditions, off axis visibility, reflection and night
vision goggle compatibility are just some of the issues which must be addressed. Laboratory
personnel also assist Air Force program managers and engineers in creating display
specifications for their particular applications. As new display technologies are developed,
procedures for characterization of these new displays must be standardized. Laboratory
personnel are working in collaboration with the National Institute of Standards and Technology
and the Vehicular Display Metrology Working Group to develop and standardize display
characterization procedures. Located in Building 248, Rooms 306A and 306B.
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b. Equipment/Facilities:
1)  Instrument Systems 320 Optical Spectrum Analyzer
2) - Photo Research Pritchard 1980A Photometer with scanning slit
3)  Photo Research PR-650 portable luminance telephotometer/colorimeter
4)  Optical bench with associated optical test fixtures
5)  Photographic Equipment
6) Hoffman Engineering I M-33-52 Specular and Diffuse Contrast Measurement
Test Set
7)  Various integrating spheres and light sources
8)  Video pattern gencrating equipment
9)  Oscilloscopes

4. Dynamic Visual Assessment Facility
POC: Alan Pinkus, PhD, AFRL/HECY

a. Description: The Dynamic Visual Assessment Facility, ak.a. “The Zoom Lane”,
studies pilot vision when either the pilot or the target is physically moving and the pilot is
viewing through multiple optical systems ranging from windscreens, visors, and night vision
devices. The zoom lane features a 200 foot-long room containing a motorized cart on rajls, The
£oom cart can precisely move along the rails at up to 5 mph carrying up to 2000 pounds _
including its payload. The payload of the cart can include one person and various types of optical
equipment ranging from aircraft windscreens to video cameras and night vision devices,
Contractor support includes maintenance of the cart’s mechanical systems and programming of
two PC computers and one special-purpose motion-control computer. Current and prospective
research includes studies of visual acuity through gold-coated windscreens while wearing night
vision goggles, SCUD missile launcher detection using a desert terrain board, and visual acuity at
distances between 20 and 200 feet while still or while approaching an optomeiric display located
in Bldg 248A, Room 3008.

b. Equipment/Facilities:
1) A 200 foot zoom lane with motorized cart on rails
2) Several lighting systems for creating the broad range of intensities from daylight to
starlight
3) Optometric charts
4) 3-dimensional scales models
5) 8-ft by 8-ft terrain boards (4)

5. Night Vision Operations (NV Q) Laboratory
POC: Peter L Marasco, PhD, AFRL/HECV

a. Description: The Night Vision Operations (NV O) Laboratory conducts research in four
primary areas: night lighting systems, enhancements to night vision goggle (NVG) design and
engineering, NVG measurement, and human visual performance. The first area, night lighting
systems, is concerned with cockpit lighting, exterior lighting for formation flying and aerial
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refueling, and covert runway lights. A key program in this area is the testing of and research on
night vision imaging system (NVIS) compatible cockpit lighting, which is essential for
maximizing NVG performance. The second research area, NVG engineering enhancements,
addresses wider ficlds-of-view, better resolution, and improved NVG head-up displays. Two
important programs in this area are addressing technical approaches to expand the NVG field-of-
view and investipating altemative display sources for integrating symbology into an NVG. The
third area, NVG measurement, is dedicated to assessing system performance. The focus of this
project is the development of standardized methods to quantify the NVG system’s optical
characteristics in terms of visual performance impact. The final research area is concerned with
human factors and human visual performance using night vision devices. A significant activity
underway is the study of intra-ocular and inter-ocular luminance requirements for maximizing
mission safety and effectiveness. The laboratory is located in Bldg 248, Room 302.

b. Equipment/Facilities:
1) Spectra Research Pritchard 1980A and 19808 Photometers
2)  Spectra Research 1980C Scanmng Radiometer
3) Hoffman Integrating Sphere Calibrated Light Sources
4)  Hoffman ANV-120 NVIS Goggle Gain Tester
5)  Hoffman ANV-126 Goggle Test Set
6) EG&G Gamma Scientific GS-4100A Scanning Radiometer
7)  Calibrated Night Sky Hluminators

6. Visual Image Evaluation of Windscreens Laboratory
POC: Alan Pinkus, PhD, AFRL/HECV

a. Description: The Visual Image Evaluation of Windscreens (VIEW) develops optical
measurement techniques, equipment and standards for use in the specification, manufacture and
quality assurance of aircraft transparencies. The current thick, laminated plastic windscreens are
not as clear as the older glass windscreens, resulting reduced optical quality. The problem is
further compounded by modern aerodynamic designs that require complex transparency shapes.
The VIEW team actively studies the quantification of transparency optical quality, develops new
measurement instrumentation and methodologies, leads in the development of industry standards,
and investigates how certain optical qualities affect aircrew visual performance. The facility is
equipped to measure all canopy and windscreen optical qualities for a large variety of aircraft
mncluding F-4, F-15, F-16, F-18, F-22, F-11 1, C-130, B-1B, A-7, A-10 and T-38. Major topics of
study are: American Society for Testing and Materials Standards for haze and craze testing,
infrared transmissivity and night vision goggle performance, limits of binocular disparity and
pilot visual fatigue, craze and haze quantification and the effects of polycarbonate on weapons
system aiming accuracy. Located in Bldg 33, Room 022 and Bldg 248A. Room 3006.

b. Equipment/Facilities:
1)  Angular deviation measurement system,
2)  Eight-by-eight foot light box, which trans-illuminates a vanety of test patterns
3)  Extended-range spectroradiometer
4)  Photometers
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5)  Optical benches with associated optical test fixtures for bread boarding test
devices

6) Haze testers
7) . Photographic equipment
8) TLasers

7. Visual Symbology Test & Evaluation Facility
POC: 1Lt Chris Jenkins, AFRL/HECV

a. Description: The Visual Symbology Test & Evaluation Facility (ViSTEF) is located in
Bldg 248, Room 306. ViSTEF is primarily concerned with the development and evaluation of
flight symbology for fixed-wing aircraft. This focus encompasses primary flight symbology for
HUD-based airframes as well as HMD-based aircraft such as the F-35 Joint Strike Fighter. The
lab development feam is comprised of human factors engineers and psychologists working to
develop new symbology concepts for on and off-axis use under a variety of operational
conditions and during day, night, and all-weather environments. The main simulation platform is
the Tactical High Off-boresight Research (THOR) simulator. THOR consists of a pair of generic
fighter aircraft cockpit shells with state-of-the-art wide field of view HUDs, Keiser HMDs, and
reconfigurable touch screen LCDs for multifinction HDD use. Located in Bldg 248, Room 305.

b. Equipment/Facilities:
1) Local Area Network of Network: Client-server based, heterogeneous intranet (100
BaseT Ethernet) ranning Windows 98, Windows NT, and IRIX operating systems.
The network consists of 5 nodes,
2) 3 Nodes have Flock of Birds head tracking and Kaiser Helmet Mounted Displays.

¢. Software: Software development is done using a mixture of C/C++ and Fortran using
OpenGL and SGI Performer.
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SCHEDULE

1. In accordance with the provisions of the Basic Contract and this delivery order, the Corulramor shall
accomplish the effort described in the attached Statement of Work (SOW), dated 4 Jun 2001, and entitled
“Vision Display-Research for Strike Helmet 217, at a total not to exceed amount of $932.809.00.

SECTION B
1. 5352.216-9001 PAYMENT OF FEE (AFMC)(CPFF)JUL 1997)

The estimated cost and fee for this delivery order are shown below. The applicable fixed fee or target
fee set forth below may be increased or decreased only by negofiation and modification of the contract
delivery order for added or deleted work. As determined by the contracting officer. it shall be paid as it
accrues, in regular instaliments based upon the percentage of completion of work {or the expiration of the
agreed-upon period(s) for tarm contraci{s).

Esfimated Cost: $871,784.00
Fixed Fee: %61.025.00

2. 5352.232-9001 IMPLEMENTATION OF LIMITATION OF FUNDS (AFMC) (JUL 1997)

(a) The sum allotted to this contract delivery order and available for payment of costs under CLINs 0001-
0003 through 30 Apr 2002 in accordance with the dlause in Section | entitled "Limitation of Funds” is
$388,182.00.

(b) In addition to the amount allotied under the "Limitation of Funds” clause, the additional amount of
327 173.00i= obiigated for payment of fes for work compleled under CLINs D001-0003.

Cty Unit Price
ITEM SUPPLIES OR SERVICES Purch Unit Total tem Amount
0001 1 $932,809.00
LO NTE $832,809.00
Noir: RESEARCH AND DATA
ACRN: 8
Security: u
NSN: N - Not Applicable
DD7423 is Exhibit: A
Coniract type: U - COST PLUS FIXED FEE
Inspection; DESTINATION
Acceplance: DESTINATION
FOB: DESTINATION
Descriptive Data;

THE CONTRACTOR SHALL CONDUCT RESEARCH IN ACCORDANCE WITH THE STATEMENT OF
WORK ENTITLED "VISION DISPLAY RESEARCH EOR STRIKE HELMET 217, DATED 4 JUNE 2001,
THE CONTRACTOR SHALL ALSO SUBMIT DATA IN ACCORDANCE WITH EXHIBIT A, THE
CONTRACT DATA REQUIREMENTS LIST, DD EORM 1423, DATED 1 JUNE 2000, ATTACHED

HERETO.
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Gty Unit Price

ITEM SUPPLIES OR SERVICES Purch Unit Tolal lfem Amount
000101
Noun: Funding Info Only
ACRN: Ady $415,355.00
Descriptive Data:
PR: GWSHEO17201144 (8365 355.00)
GWSHEOQ17201115 ($50,000.00)
Contract JOM: 7184CHZ2
Contract RCCC: GHCODD
Funding RCCC: 6HCYDD
ooo2 1 NSP
NSP
Nowun: SOFTWARE
Securily: u
NSN: N - Not Applicable
Contract type: U- COST PLUS FIXED FEE
Inspection: DESTINATION
Accepiance: DESTINATION
FOB: DESTINATION
Descriptive Data:
The contractor shall provide software as required in the Statement of Work, dated 4 Jun 2001, atch 1.
The cost of this CLIN is included in CLIN 0001,
0003 1 NSP
L NSP
Noun: HARDWARE
Security: U
NSN: N - Not Applicable
Confract fype: U - COST PLUS FIXED FEE
Inspection: DESTINATION
Acceplance: DESTINATION
FOoB: DESTINATION
Descriptive Data:

The contractor shall provide hardware as required in the Statement of Work, dated 4 Jun 2001, atch 1.
The cost of this CLIN is included in CLIN D00+,
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SCHEDULE

SHIP MARK  TRANS

ITEM SUPPLIES SCHEDULE DATA OTY TOD FOR PRI DATE
0001 s = u . 26 MARG
Nowun: RESEARCH AND DATA
ACRN: 2|
sec. Class: u
Descriptive Data:
The scheduled delivery date is for completion of all research and data required by the Statement of Work,
atch 1, and delivery of all reports in accordance with Exhibit A, Contrac! Diata Bequirements List.
Technical effort is to be completed 25 months afler contract award and the firal report is o be completed
26 months sfer contract award.
oooz 1 u 26 MARO
Nown: SOFTWARE
Sec. Class: u
Descriptive Data:
The scheduled defivery date is for any sofware 1o be defivered in actordance with the Statement of
Work, dated 4 Jun 2001.
0003 1 u 26 MARO
Noun: HARDWARE
Sec. Class: u
Descriptive Data:
The scheduled defivery date is for any hardware fo be delivered in aceardance with the Statement of
Work, dated 4 Jun 2001
Obligation
ACEN Appropration/L mt Subhead/Supplemental Accounting Data Amount
AR $415,355.00

ST 13600 291 47A8 633257 6HCV00 02050 63231F 503000 FO3000

Funding breakdown:  On CLIN 000101- $415,355.00

PRIMIPR: CWSHE017201115  $50,000.00
GWSHED17201144  $365,355.00

JON: 32570306

Descriptive data:

PR IS COMPLETE

F33615-92- Dof000 0007

PAGE 4 OF 5




LIST OF ATTACHMENTS

DOCUMENT PGS DATE TITLE
EXHIBITA . - 5 01TJUN 2000 . Conlract Dala Requiremenis List
ATTACHMENT 1 3 04 JUN 2001 Statement of Work entitled "VISION DISPLAY

RESEARCH FOR STRIKE HELMET 21"
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STATEMENT OF WORK
DELIVERY ORDER 0007

TITLE: Vision Display Research for Strike Helmet 21
DATE: 4 June 2001 b =

1.0 SCOPE

The contractor shall provide the necessary on-going technical,
administrative, and subcontracting services necessary to sustain programs
supporting the Vision Display Research (VDR) area. The required work will be
supporting the Design Parameters for Visually Coupled Systems, Night Vision
Operations, Visual Image Evaluation of Windscreens, and the Helmet Mounted
Sensory Technologies (HMST) programs. The scope of the required support
includes; (1) planning and execution of an exploratory development research
plan, (2) designing, fabricating, integrating, maintaining, documenting, and
testing of VDR hardware and software, (3) design, fabricate and integrate a new
cockpit control panel for the Strike Helmet 21 program, and (4) supporting helmet
system certification and flight testing,

2.0 REFERENCE DOCUMENTS

1. Visually-Coupled Acquisition and Targeting System (VCATS) System
Requirements Document (SRD), F41624-93-R-6024, Pages 75 - 120,
December 11, 1997.

2. High Voltage Quick-Disconnect Connector Harmess System for Air Force
Helmet Mounted Displays, UDR-TR-93-131.

3. Quick-Disconnect Hamess System Test Procedure, UDR-TR-93-128.

4. VCATS Interface Control Document, Interconnect, W5, Module V
Specification 105640

5. Annual Book of American Society for Testing and Materials (ASTM)
Standards Section 15 (1997). E 691, F 319-91, F 801-96, F 943-90_ F 1165-
88, F 1181-86, F 1252-89, F1316-90.

6. Pinkus, A. and Task, H. L. (1997). The Effects of Aircraft Transparencies
on Night Vision Goggle-Mediated Visual Acuity. SAFE Symposium 1997,
Sep 8-10, pp. 93-104.

3.0 REQUIREMENTS

3.1 Exploratory Development and Research

F33615-28-D-6000/0007
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3.1.1 Research Program Plan

3.1.1.1 The contractor shall develop a research program plan to support the
development and evaluation of VDR. The goal of the research program shall be
to investigate fundamental issues involved in-the development and evaluation of
VDR.

3.1.1.2 The contractor shall support the development of protocols supporting the
use of human subjects. The protocol shall reflect the nature of the
experimentation to be done, any safety implications of research facilities or
experimental methods, general descriptions of research facility capability and
characteristics.

3.1.1.3 The contractor shall monitor ongoing technical developments in the area
of VDR. The contractor shall maintain a program plan such that it accurately
reflects current research lines within the program, progress of the research
program, significant accomplishments, and anticipated facility and resource
requirements. (CDRL A001, A004)

3.1.1.4 The contraclor shall support, develop, and evaluate helmet mounted
display symbology for day and night missions in all weather conditions.

3.1.2 Experimental Plans

The contractor shall develop experimental plans for each experiment.
Experiment plans shall include detail specification of specific experimental
manipulations to be performed, specific measures of performance to be
obtained, resource requirements, operating tolerances, analysis techniques to be
employed, technical support requirements, and subject requirements.
Experimental plans shall be submitted to the government for coordination.
(CDRL A001, AD04)

3.1.3 Research

The contractor shall collect pre-experimental data to assure that the facility is
operating within tolerance specified in the experimental plan and the procedures
can be implemented accurately. Following verification of experimental plans, the
contractor shall collect the experimental data. The contractor shall conduct
appropriate descriptive and inferential statistical analyses using the experimental
data. The contractor shall prepare graphical, pictorial, and tabular summaries of
the statistical analyses, and shall prepare written documentation in the form of
technical reporis. (CDRL A001, A005)

3.2 VDR Development and Facility Operations

3.2.1 VDR Hardware and Software Development

F33615-98-D-6000/0007
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The contractor shall design, fabricate, integrate, document, test, and/or subcontract
support to maintain, modify, or develop VDR hardware and software. (CDRL A001,
A002, ADO3, A0DS5)

3.2.2 Helmet Vehicle Interface-

The contractor shall develop and fabricate improvements for the helmst vehicle
interface. The contractor shall develop hardware solutions for biodynamic
interference suppression for helmet mounted displays. The contractor shall
provide documentation on any developed or upgraded hardware or software.
(CDRL A0O1, AGD2, A0O3, ADOS)

3.2.3 Cockpit Control Panel

The contractor shall design, fabricate. and integrate a new cockpit control panel
(CCP) for integration info the Strike Helmet 21 platform. The new CCP must be
able to work in a military aircraft environment. The contractor shall provide
documentation on any developed or upgraded hardware or software. (CDRL
AQ01, ACD2, ADO3, A0OS)

3.2.4 Facility Operation and Maintenance

The contractor shall maintain and operate the Helmet-Mounted Systems
Technologies/Visually-Coupled Systems (HMST/VCS), Night Vision Operations, and
the Visual Image Evaluation of Windscreens Laboratories and facilities. The
syslems shall be put under configuration control. Equipment failures shall be
recorded by the contractor and maintained in an automated record log.
Recalibration of facility equipment and repair shall be performed or subcontracted
by the contractor. Performance of the repaired equipment shall be measured by the
contractor to ensure requirement satisfaction. Test equipment required for
recalibration and measurement shall be acquired by the contractor. The
documentation will include operating procedures and will be updated after any
modifications are made. (CDRL A002, A003, ADOS5)

3.3 Helmet Testing

The contractor shall assist the HMST program in supporting helmet testing and
safely-of-flight certification. The contractor shall provide support to flight
certification and safety tests at WPAFB, and remote military and contractor test
facilities.

3.4 Management

The contractor shall document progress and provide financial status of the effort.
(CDRL A001, ADO2)
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1. This modification is being issued pursuant lo the Excusable Delays Clause o extend the period of
performance at no cost to either party from 14 January 2001 to 11 March 2001 Al other terms and
conditions remain the same.

SHIP MARK  TRANS

ITEM SUPPLIES SCHEDULE DATA QTY TO FOR PRI DATE
0001 1 u 1 Mar 2001
Noun: RESEARCH AND DATA
ACRN:- g
Sec. Class: u
Descriptive Data:

The scheduled delivery date is extended from 14 January 2001 to 11 March 2001,

0002 1 u 11 Mar 2001
Noun: SOFTWARE
Sec. Class: U
Descriptive Data:

The scheduled delivery date is extended from 14 January 2001 to 11 March 2009

2. Bection J - Contract Data Requirements List is amended as shown
CDRL A003 Scientific and Technical Reports - Final Report

Block 13. Date of Subsequent Submission is changed from 6 MARO to 11 March 01,

FA3615-98-D-6000 000601
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1. In accordance with tha provisions of the Basic Contract and this delivery order, the Contractor shall
accomplish the effort described in the attached Statement of Work (SOW), dated 17 March 2000, and
entitled "Requirements and Technical Concepts for Avistion {RTCA) Complianca Review”, at a total not to
exceed amount of $135,8589.00.

SECTIONB
1. 5352.216-9001 PAYMENT OF FEE (AFMC)(CPEF)JUL 1997)

The estimated cost and fee for this delivery order are shown below. The applicable fixed fee or farget
fee set forth below may be increased or decreased only by negotiation and modification of the contract
delivery order for added or deleted waork. As determined by the contracting officer, it shall be paid as it
accrues, in regular instaliments based upon the percentage of completion of work {or the expiration of the
agreed-upon period(s) for term contract(s).

Estimated Cost $127.915.00
Fixed Fee: $8.954.00

2. 52.232-20 LIMITATION OF COSTS (APR 1984)

(a) The sum allotted to this contract delivery order and available for pPayment of costs under CLINs 00014-
0003 through 14 January 2001 (completion date of the delivery order) in accordance with the clayse in
Section | entitled *"Limitation of Costs” is $127,915.00.

(b} In addition to the amount allotted under the “Limitation of Costs" clauss, the additional amount of
$8,954.00 is obligated for payment of fee for work completed under CLINs 0001-0003.

SECTHRY A F33615-98-D-6000 0006
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Qty Unit Price

ITEM SUPPLIES OR SERVICES Purch Unit Total item Amount
0001 1 $136,869.00
1 & _ e LO SO NTE $136,869.00

Noun: RESEARCH AND DATA

ACRN: g

Security: u

NSN: N - Not Applicable

DD1423 is Exhibit- A

Confract type: U - COST PLUS EIXED FEE

Inspection: DESTINATION

Accepiance: DESTINATION

FOB: DESTINATION

Descriptive Dala:

THE CONTRACTOR SHALL CONDUCT RESEARCH IN ACCORDANGE WITH THE STATEMENT OF WORK ENTITLED
"REQUIREMENTS AND TECHNICAL CONCEPTS FOR AVIATION (RTCA) COMPLIANCE REVIEW". DATED 17 MARCH
2000. THE CONTRACTOR SHALL ALSO SUBMIT DATA IN ACCORDANCE WITH EXHIBIT A, THE CONTRACT DATA
REQUIREMENTS LIST, DD FORM 1423, DATED 12 APRIL 2000, ATTACHED HERETO.

000101
Nour; Funding Info Only
ACRN: Ad $136,869.00
Descriplive Data:

PR: GWSHEO07201121

Contract JON: 71841118 (126,869 00)

Funding JON: 7184CH22

Contract RCCC: 6HCDOO

Funding RCCC: 8HEVDO

ooo2 1 NSP
LO NSP
Noun: SOFTWARE
ACRN:
Sectirity: u
NS N - Not Applicable
Contract type: U - COST PLUS FIXED FEE
Inspection: DESTINATION
Accepfance: DESTINATION
FOB: DESTINATION
Descrptive Data:

The contractor shall provide software as required in the Statement of Work, dated 17 March 2000, aich 1. The cost of this
CLUN is included in CLIN 0001,

SECTION B F3361598-D-6000 0006
PAGEZOF 6




SHIP MARK TRANS

ITEM SUPPLIES SCHEDULE DATA QTY TO FOR PRI DATE
0001 1 U 14 Jan 2001
" Noun- : RESEARCH AND DATA
ACRN:- 9
Sec. Class- 4]

Descriptive Data:
The scheduled delivery date is for completion of all research and data reduired by the Statement of Work, atch 1, and
delivery of all reports in accordance with Exhibit A, Contract Datz Requirements List Technical effort is to ba completed 4
MAC (14 MNovember 2000) and documentation is 1o be completed 5 MAC {14 January 2001).

Doo2 1 u 14 Jan 2001

Nowm: SOFTWARE
Sec. Class: U
Descriptive Data:

The scheduled delivery date is for any software to be delivered in accordance with the Statement of Wark, dated 17 March

2000.

SECTION F FI3615-28-D-6000 D006
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: Obligation
ACEN Appropriation/l mit Subhead/Supplemental Accounting Dats Amount

AA $136,869.00
87 00100 4802 8A B5A1 CS17V2 GIMASS 5921K 351028 52

Funding breakdown:  On CLIN co0101: $136,868.00
FPRMIPR: GWSHEDDT201121 $136,869.00

Descripive data:
MIFR: MIPRGIOOFBIS032 dated 28 Feb o0
Contract JON: 7184CH22
Funding JON: 71841118 {138,862.00)
Contract RCCG: 6HC000
Funding RCCC: 6HCVOD
PR IS COMPLETE

PAYMENT OFFICE: The fund cite listed above is incomplete due to the limitations of Conwrite. The
correct fund cite is as follows: 97001004802 BAD BEAT C317V2 GIMABS 5921K 351028 525700 1GHXXXXX

1. G005 PAYMENT INSTRUCTIONS FOR MULTIFLE ACCOUNTING CLASSIFICATION CITATIONS {(FEB 1997)
FAYMENT FOR ALL EFFORT UNDER THIS DELIVERY DRDER SHOULD BE MADE IN THE ORDER AND AMOUNTS
SHOWN IN THE INFORMAITONAL SUBLINE(S) IN SECTION B, CLIN 0001 OF THE CONTRAGT AND RECAPPED
BELOW. EXHAUST THE FUNDS IN EACH ACRN BEFORE USING EUNDS FROM THE NEXT LISTED ACRN,

ACEN SUBCLIN NO. TOTAL OBLIGATED
AA 000101 $136.869.00

SECTION G F33615-98-D-6000 0005
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DOCUMENT PGS DATE

TITLE
EXHIBIT A 5 12APR 2000 Contract Data Requirements List
ATTACHMENT 1 2 17 MAR 2000 Statement of Work entitied "Requirements and
Technical Concepts for Avistion (RTCA) Compliance
Review

SECTION J F33615-98-D-6000 0006
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Delivery Order Number 0006
Description of Work
17 March 2000

Requirements and Technical Concepts for Aviation (RTCA) Compliance Review

1.0 SCOPE: The Requirements and Technical Concepts for Aviation (RTCA), Inc. is a
non-for-profit organization formed to advance the art and science of aviation and
aviation electronic systems for the benefit of the public. RTCA documentation is
often the basis for FAA Technical Standard Orders (TSOs) which are usually adopted
by the services for inclusion in their directives, standards and instructions for aviation
in the National Airspace System, RTCA/DO-200A and 201A are the two documents
forming the basis for this statement of work. These documents, although not part of a
TS0 or incorporated into the services’ guidance yet, will be the guidelines used to
resolve compliance issues concerning the Digital Aeronautical Flight Information File
(DAFTF) and it’s use in Flight Management Systems and Flight Planning Systems.
While the responsibility for approving the DAFIF data as compliant rests with the
user of the data, it is incumbent upon the data provider to make available to the data
users the documentation necessary to evaluate the degree to which the data provider’s
processes are RTCA compliant. The purpose of this work effort is to produce
documentation suitable to be provided to data users and to make recommendations to
resolve any areas found to be non-compliant.

2.0 APPLICABLE DOCUMENTS:

2.1 RTCA/DO-200A, Standards for Processing Aeronautical Data

2.2 RTCA/DO-201A, Standards for Aeronautical Data

2.3 AFRL Mapping, Charting and Geodesy (MC&G) Information Requirements
Analysis Methodology

3.0 REQUIREMENTS

3.1 NON-TECHNICAL: The contractor shall exercise administrative and
financial management functions during the course of this effort, which shall
include, scheduling of activities and milestones, documenting status, outlining
contractor activities and progress toward accomplishment of objectives,
forecasting and making recommendations on funding and funding changes,
program planning, detailed descriptions of overall effort results and
documentation of new technological breakthroughs. (CDRL A001, A002)

3.2 DETERMINE DOCUMENTATION REQUIREMENTS: The contractor shall
review the above RTCA documents to ascertain the degree of documentation
necessary to reflect compliance.

3.3 DOCUMENT NIMA PROCESS: The contractor shall document the processes
used by NIMA to gather, evaluate, provide, and maintain data on a consistent

F33615-98-D-6000/0006
Attachment |




and recurring basis and the process used to provide that evaluated information
in an “incorruptible” format to the data USErs.

3.4 COMPLIANCE EVALUATION: The contractor shall compare the RTCA
document review to the process documentation and identify areas where
DAFIF is RTCA compliant and where DAFIF 1s non-RTCA compliant.

3.5 DOCUMENTATION: The contractor shall produce documentation suitable to
be provided to data users which reflects the results of the review and process
documentation described above. In addition, the contractor shall produce a
list of recommendations to resolve any areas found to be non-compliant
during the review and comparison. The compliance review process, results
and recommendations shall be documented in a technical report and briefing/
presentation materials. (CDRL A003, A0D4)

F33615-93-D-6000/0006
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The contractor is reminded that the National Industrial
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Chapter 4, Paragraph 4-208 (a), dated January 1935
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derive classified from multiple sources.
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ANSTHRUCTL 5 FUR COMPLETING DD FC [ 1472
(See DoD 5010.12-M for defailed instructions. J

FOR GOVERNMENT PERSONNEL
Mem A Sell-explznatory.
ftem 8. Sefferplanaiony.
Rem C. Mak (%) appropdaie category TDP - Technicst Data Package; TM -
Technical Manual: Other - other cateqory of data, such as “Fravisioning
"Configurzion Managemenl”, ete - Y

emD.  Enlar rame of systemftem being acquired that data will support

HemE  Seffexplanatony (to be filed in afer cootrec Zward),
Mem F.  Seffexplanatory (1o be filled in afier contrac award),
Mem 5. Signature of preparer of CORL

HemH  Date CORL was prepared.

Heml  Signature of CORL approval authooty

Hem J. Dats CORL was approved

fem 1. Ses DoD FAR Suppiement Subpart 471 for proper numbaring
Mem 2 Enter = a3 it appears on data scquisifion document cited in Itesrry 4.

Mem 3. Enter subfitle of data item for further definftion of data-Hem (optional
entry),

Mem4. Erder Datz Rem Descrpticn [ENDY) nuemibay, miEiany specification
number, of mifitary standard nurmier fsted in Dol S010.12-L (AMSDL), o onve-
time: DD number, hat defines data content and format requArements.,

Mem 5.  Enterreference fo tasking in contracs el generates requirement foe
the data f=m {e.q.. Satement of Wark paragraph mumber)

Hem 6.  Enter t=chinicad office responsible for ensuring adequacy of the data
item,

em 7. - Specify requirerment for inspecioniacceptance of the data item by the

Government.

Mem 8. Specify requirement for approval of 2 drad befere preparalion of the
final data dem

fem 3. For lechnical data, specify regquérement for condracton 1o reark the
2ppropiiate distibution statement on the data (el DoDD 52 30.24).

tem 10.  Specify number of imes data items are t be deliverad,

tem 11, Specty as-of-data item, when apphctie.

tem 12 Specify when first submittal is required.

tem 13.  Specify when subsequent submittals are required, when appiicable,

temn 14.  Enter addressees and number of diaffSnal copies o be defivered o
zach addressen. Expdain reproducible copies in em 15,

tem 15. Enter okl numer of draftffinal copies to be delivered

tem 16. Use for additionaliclanifying Information for lems 1 through 15,
Dxarmples are: Talloring of documents cited in item 4; ChwiSication of submilll

fates in items 12 and 13; Explanation of reproducibie copées in Hem 14; Desired

redium for defvery of the data ilem,

FOR THE CONTRACTOR

Rem 17.  Specify appropriate price group from one of the following
groups of effort in déveloping esfimated prices for each dala item lisied on
the D Form 1423,

a. Group | Definifion - Date which i= not olherwize essential fo e

F - Toniracior’s perdmmancs of the primary contracted elfort {production,

devslopment, testing, and adrinisation] bul which s required by DD Fomm
1423

Estimated Prioe - Costs fo be induded under Group | are thosse
Spplcatis to preparing and assembling fhe data fem in conformance with
Goverment requirements, and the adminiskation and other expenses
related fa reproducing and delfvering soch data flems 1o the Govermnment.

b. Group il Definition - Data which is essenfial to the performance of
the primary contracted effort bid the contracior = required to perform
=odiicnal work to conform to Gavernment requirsments with regard fo
depth of cantert, format, frequency of submiiial, preparation, control, or
queality of the dla item

Estmated Price - Costs to ba includod under Group Il are those
incasred over and above the cost of he essential data item wilhiout
conforming to Governmen] requiremnts, and the: adminstrative and athier
Emaﬂmrehﬁedtompmdmh-qamdei-.msumdmahemmm
Girvermiment,

£ Group 11, Cefinifion - Data which the conlractar miust develop for
hies intemal uze n performance of the privasy contracied effort and does.
ot require any substantial change to conform to Government reguirements
wilh regard to depth of conlent, format. frequency of submitial, preparation,
conirgl, and quality of the datz item.

Estinated Price - Gosts o be inchuded undar Group Iil are
the edministrafive and clher expenses related to reproducing and defivering
such data item 1o the Government,

d. Group v, Deﬁnhian-DahMﬁﬁaisderaupcdbyﬂ'recmhmﬁ
part of his normial operating procedures snd his efor in suppdying thess
data i the Government is minimal

Estimated Price - Group TV iterns should roemedly be shown on the
DD Form 1423 at no cost.

fem 18.  For each data iterm, enter an 2mount egual to thal portion of the
totad price which s estimated o be atbibutatde lo the production or
development for the Govemmenl of that dem of data. These estimated data
prices shall be developed snly from thirsa costs which will be incurmed as 3
direct resufl of the: regquirement 1o supply the data_over and above those
wsts witich would otherwise be incurmed in performance of the contrsct if
no data wene required, The estimaied data prices shail not include any
anmnotnt for rights of data.. The Governement's right to use the data shall be
govarnad by the perlinent provisions of the confract.

* FORM 1423-1 Reverse. JUN 90
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ORDER FOR SUPPLIES OR SERVICES PAGE 1 OF 7
1. CONTRAL TTPURLH GROEF AGHEELENT o, 2. DELIVERY ORDERy CALL MO, 1 DATEOF GROERCALL | 4 REOUSTONEUREH REQUESTNO. | &. Fraoeany
_ < o (FYTYRMMDG )

FI3615-98-D-£000 0005 SOAPR2D SEE SECTION G Do-Cg
AFRLBLER CODE I FAARSO 7. ADMENESTERED BY (I Oher fran 6 COoE |_536I3'5A & DELWERY FoB |
USAF/AFMC ] DEME DAYTON % | cesTeaTon
AIR FORCE RESEARCH LARODR TORY ARBECT  BUI LDING 30 OTHER
2530 C STREET, BUILDING 7 1725 VAN PATTON DRIVE foie st
WRIGHT-PATTERSON AFRE, OH. 45433-7607 WRIGHT-PATTERSON AFB QH 245433-5302
BUYER: ANNETTE HENDERSON (937)E56-6273

B 5CD: PAS: (NORE)
5. CONTRACTOR COCE | 1REgo P T1EE6D 0. DELVER TO FOR POINT BY j0ara) 1. X FEUSINESE 15
SYTRONICS,; InNC (rYMMeDDy)  SEE SCHEDULE | x | s
ao 4433 DAYTON-XENIA ROAD, BUILDING 1 - i e P SNL -
APORESS  DAYTON OH 45432 MAILING DATE |« WouEH.
ONNED |
(337) 429-1466 GREENE COUNTY 13 MAR BYOICES TO ADCRESS 1N BLOCK
Apﬂ 2 r ?ggg SEE BLOCE 15 [ PAYMENT OFFPICE)
4. SHIP TO ConE [ 15, PAYMENT WILL BE MADE BY CCDE SCIGIB
AC-CD/INE CTR MARK ALL
DFT_ CO, N:’f BOMINION DIVISTON PACKAGES AMD
SEE SCHEDULE P O BOX 182041 PAPERS WITH
= COLUMBUS. OH 43218-2041 KO
BLOCKS 1 AMD 2.
16 DELIVERY) X This delvery ordeceadl = m=ued on anofier Governmant agency o m accsrdance with and subliect b terre and condtens of aboie numiated conlracl
TYPE call
oF PURCHASE Rafarenon yoar formisi the following on Bers specsad herein
ORDER ACCEPTANCE. 1= CONMTAACTOR TEREAY ACCERTS THE OFFER REPAESENTED BY THE NUMBLRED FURCIESE OROEH AS T AT PREVIDUSLY HAVE
BEEN 08 15 NOW LODSIED. CUBIECT TO ALL OF THE TERMS 250 CONDITIONS SER FORTH, AND AGREES TO PERFOAM THE SAME.
HAME OF COMTRACTOR = SIEMATLIAE o TYPED NAME ARG TITLE DATE SIGNED{Y Ty MMMD0)

I B B box i eroeked, stppber must Gign Acoeptnnes sod petuen e following mamber of sopies
17. ACCOUMTING ARD AFFROFRIATION DATALOCAL USE
18 TTEM NO. 12, SCHETWILE OF SUPPLIES/SERVICES 0. QUANTITY Lﬂr 72. UNIT PRICE 23, AMGUNT

ACCEFTEDr
W quanily scested by e Govermmon] 1s tame a 24 UNITED 5TATES OF AMERICA T % g% ; 5 TOTAL 5204, 985.563
gquantly orderad, incicxla by X if diffevent, enter setus JAMES H. M =3
quanilly sooecind Bk quantiy orgersd and amsrck BY: - CONTRACTINGIORDERING | DNFFERENCES
26 GRIANTITY M COLUMN 20 HAS BEER 7. GiaP MO, 8. 1.0, VOLCHER MO, 30 INITIALS
INSPECTE I:I RECENVED D ACEEFTED, AND CONFORMS TO THE
i o CONTRACT EXCEPT AS NOTED PR | S FADET 3L AMONT VERIFIED CORRECT FoR
FIMAL
B DATE SEMATURE AND TITLE CH:P-IJ'I-'I-DH TED GOVERMMEMT REFRESENTATIVE T FAYLECHT L CHECK MUMBER
A5 § CEAMFY THS ACCOUNT 15 CORREGT AND FROFER FOF PAYMEMNT. COMPLETE
3 FafTaL £, BILL OF LADING

DATE SGMNATURE AMD TITLE OF CEATE YiNG CEFICER FRMAL
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1. In accordance with the provisions of the Basic Contract and this delivery order, the Contractor shall accomplish the
effort described in the attached Statement of Work (SOW), dated 7 April 1999, and entitled "Proof-Ol-Concept Prototype
Speech Processing System”, at 5 total not 0 exceed amount of $204, 985 63,

SECTIONB . - ' —

L. 5352.216-9001 PAYMENT OF FEE {AFMC)CPFFY{JUL 1997)

The estimatexd cost and fee for this delivery order are shown below. The applicable fixed fee or target fee set forth

Estimated Cost: $191,575.35
Fixed Fee: $13.410.28

2. 5223220 LIMITATION OF COSTS (AFR 1934)

(a) The sum allotted 1o this contract delivery order and available for payment of costs under CLINs 0001-0003 through
22 October 2000 (completion date of the delivery order) in accordance with the clause in Section | entitled "Limitation of
Costs™is $191,575.35.

(h) In addition 1o the amount alloited under the "Limitation of Costs" clause, the additional amount of $13,410.28 is
obligated for payment of fee for work completed under CLINS 0001-0003.

SECTION A F336]5-88-D-6000 0005
PAGE?Z




I LIV i3

Ty Unit Price
ITEM SUPELIES OR SERVICES Purch Unit Total Ttem Amount

NTE 5204,985_ 83
NTE $204,985.53

J001 CLIN Establish

BI—-‘

RESEARCH AND paTp

acrmn: 9
Becurity: 7

ns: N - NOT APPLICADLE
DD1423 ig Exhihie- A

contract type: U - COST PLUS FIXED FEE
inspaction: DESTINATION

acceptance:; DESTINATION

fob: DESTINATION

descriptive data:

THE CONTRACTOR. SHALT CONDUCT RESEARCH IN ACCORDANCE WITH THE ETATEMENT OF WORE
ENTITLED " PROOF—-OF -CONCEPT PROTOTYPE SPEECH EROCESSING SYSTEM®, DATED 7 APRIL
1958, THE CONTRACTOR SHALL ALSO SUEMIT DATA IN ACCORDANCE WITH EXHIEIT A, THE
CONTRACT DATA REQAITREMENTS LIST, DD FORM 1423, DATED 15 APRIL 1999, ATTACHED
HERETD.

000101 Info SubCLIN Estahlich
FIINDING INFO OMNLY

acrn: Ax $204,985.63
descriptive data:
FR: FYB390-%9-HCS552
JOW: 71844104 (205K)
T1B4CH22
O0C:  EHCOOD

S002 CLIN Estahlich 1 NSP
Lo HNSP
HARDWARE
Escurity: T
Nsn; N - HOT APPLICABLE
contract type: U - COST PLUS FIXED FEE
inspection- DESTINATION
acceptance: DESTINATION
fob: DESTINATION

descriptive data:
DELIVER HARDWARE IM ACCORDANCE WITH THE STATEMENT OF. WORE, DATED 7 APRIL 1999

THE COST OF THIS CLIN I5 INCLUDED IN CLIN D001,

SECTION B F336135-08-D-6000 0003
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SRELLHAN R

Dty Unit Price
ITEM SUPFPLIES OR SERVICES Purch Unit Total Ttem Amount
o003 CLIN Establish 1 HsP
— - L3 NSP

SOFTWARE : = ’ i

security: o

nsn;: N — NOT APPLICABRLE

DD1l423 iz Exhibit: A

contract type: o - CST PLUS FIXED FEE

inspection: DESTINATION

acceptance: DESTINATION

fob: DESTINATION

descriptive data:
THE CONTRACTOR SHALL PROVIDE SOFTWARE AS FEQUIRED TN STATEMENT OF WORE, DRATED 7
APRIL 1995, ATCH 1. THE COST OF THIS CLIN IS INCLUDED IN CLIN 0001.

SECTION B F33615-98-D-6000 0005
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Ship Marik Trans

ITEM SUPPLIES SCHEDILE DaTh Qty To For Dri Date
o001 CLIN D=1 &ch Establish 1 u 22 Dot 2000
NOWN: RESEARCH AND -CATR
acrin: 9
sec class: o

descriptive data-

The scheduled delivery date is for completion of all research and data reguirad
by the Statement of work, atch 1, and delivery of all reports in accordance
with Exhibit &, Contract Data Requirements List. Technical sffort is to be
completed 16 MAC (22 August 2000) and documentation iz to be corpleted. 18 MAC
(22 October 2000).

ooz CLIN Del Sch Esrahlish 1 5] 22 Aung 2000
noun; HARDWARE
sec ¢class: 7

descriptive data: :
The scheduled delivery date is for delivery of all hardware in accordance with
the Statement of Work, dated 7 April 1999,

0Go03 CLIN Del Sch Establizh 1 o 22 ‘Aug 2000
nourn: SOFTWARE
sa2c class: L1

deseriptive data:
The schedulsd delivery date is for any software to be deliversd in accordance

with Statement of work., dated 7 Bpril 1%9%.

SECTION F F33615-98-1D.5000 0005
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Obligation

ACEN T Appropriation/Lm: Subbead/Supplemsnta] Accounting Daca Amount
22 ACEN Establish
5?934ﬂq 305 43xG XO03BRS/010000 532 2BO0YF 503000 FO3000 F204,985 .83
funding breakdown: O Clin 000101: 5204,985 .63
pr/mipr: FYE330-99-HC552 £204,585.63 (pr is complete)

descriptive data:
MIPR: AF Form €15 #39710407 dated o7 Apr 99
JON: Ti844104 (205K}
T1g4CHI2
COC:  BRCOOD

1. G005 PAYMERNT IESTEUCTIONS FOR MULTIPLE ACCOUNTING CLASSIFICATION CITATIONS (FEB
19397)

FAYMENT FOR. ALL EFFORT UNDER THIS DELIVERY ORDER SHOULD BE MADE IN THE ORDER AND
EMOUNTS SHOWN IN THE INFORMATIONAL SUBLINE (3) IN SECTION B, CLIN 0001 OF THE CONTRACT
AND RECAPPED BELOW. EXMAUST THE FUNDS IN EACH ACRN BEFDRE USING FUNDS FROM THE HEXT
LISTED ACEN.

ACEN SUBCLIN NO. TOTAL CBELIGATED
AR 000103 $204,985.63

Z. G008 INCREMENTAL FUNDING (ADR 1%97)

THE DELIVERY CRDER WILL BE INCREMENTALLY FUNDED PURSUANT: TO THE LIMITATION OF FIINDIS
CLAUSE, FAR 52.232-22. FUNDS ARE HEREEY OBLIGATED IN THE AMOUNT OF 5204,985 .63
(COMPLETES FUNDING OM TEIS ORDER) AND IT IS ESTIMATED THEY ARE SUFFICIENT FOR CONTRECT
PERFORMANCE THROUDCH 22 OCTOBER 2000. (COMPLETION OF PERIOD OF PERFOEMANCE]}

SECTION I - AFMC FAR CLAUSES
1. 5352.245-2000 GOVERMMENT FURNISHED DRODELTY {GFP)} (AFMC) (JUL 1957)

Fursuant to the Governmsnt Property Clause herein, the Government shall furnish this
item(s) of property Iisted below as Government-Furnished Property (GFE] to the
Contracter,; f.c.b. destination, for use in perfomance of this centrace delivery
order. Upon completion of the contract delivery order, the Contracror shall oktain
disposition instructions from the Government Froperty Administrator of che activity
having responsibility for administration of the contract.

Government Furnished Eguipment to be furnished to Contractor-

(1) Two Sun Ultra 10 workstations to host the analysis software and accociated speech

databases.
{2} Two portable computers to support field demonstraticns.

2. 5352.245-9004 BASE SUPPORT (AFMC) (JUL 1937)- ALTERNATE I (JUL 1997}

Base support shall be provided by the Covernment to the Centractor in accordance with
this clause.

(e} Following are installations where base support will be provided:

Wiork will be accomplished at Wright-Patterson AFB, 0OH., Area B, in APRL/EHECS &
Speech and Communication, Research, Engineering, Analysis and Modsling Facilicy,

Building 248, Foom 10%.

SECTION J F33615-94-D-5000 0005
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SECTION J - LIST OF ATTACHMENTS

Atch 1 Statement of Work, entitled “Proof-0F-Concept Frototype. Speech Processing
System™, dated 7 April 1593,

Exhibit A DD Form 1423, Contract’ Dara Reqiremonts List ({DRLs)., dated 15 April 1999,

SECTIONT F33615-95-D-6000 0005
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Delivery Order Number 0005
Description of Work
7 April 1999

Proof-of-Concept Prototype Speech Processing System

[.0 SCOPE: Research in speech technology investigates its effectiveness in supporting
improved warfighter training during air operations exercises. The purpose of this work effort is
to build a prototype and evaluate the military worth of the speech processing system in air
operations training. The development and evaluation of a proof-of-concept prototype speech
processing system is required that can manipulate various types of information in the speech
signal. The prototype also should be able to evaluate the importance of that information for
speaker identity and emotional state determination A speech processing system will be
evaluated with human listeners using speech collected in house and from standard speech
databases.

2.0 APPLICABLE DOCUMENTS
2.1 AFRL/HECA Research Protocol Number 83-58, Human Exposure to Acoustic Energy
3.0 REQUIREMENTS

3.1 NON-TECHNICAL: The contractor shall exercise administrative and financial
management functions during the course of this effort, which shall include, scheduling of
activities and milestones, documenting status, outlining contractor activities and progress toward
accomplishment of objectives, forecasting and making recommendations on funding and funding
changes, program planning, detailed descriptions of overall effort results and documentation of
new technological breakthroughs. (CDRL AQ01, A002)

3.2 SPEECH SIGNAL INFORMATION: The contractor shall identify and define
information in the speech signal that determines the identity of the speaker and of their emotional
state.

3.3 DESIGN TECHNIQUES:

3.3.1 Design Develop: The contractor shall develop techniques to manipulate the
information in the speech signal that is important for speaker identity and emotional state
identification. The contractor shall develop manipulating techniques to be capable of being
incorporated into a portable system (CDRL A003. DI-MISC-8071 1)

3.3.2 Evaluate: The contractor shall evaluate the effectiveness of the manipulation
techniques by performing experiments with human listeners and with machine recognition
techniques (CDRL A003, DI-MISC-80711)

F33615-238-D-6000/0005
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3.3.3 The contractor shall install and check-out the prototype system 1o assure that it will
interface with the equipment and facilities at the 353" Combat Training Squadron, Eielson AFB,
AK.

3.4 DESIGN TEST SUPPORT: The contractor shall support Human listener tests to
perform laboratory assessment of the profotype speech processing system. Test are to be
conducted in AFRI/HEC Performance and Communication, Research and Technology Facility,
Bldg. 441, Rm. 0-107, Wright-Patterson AF Base, Ohio using currently approved experimental
protocols of the Air Force Research Laboratory, Human Effectiveness Direclorate
(AFRL/HECA), Research Protocol #83-58, Human Exposure to Acoustic Energy.

3.5 PROTOTYPE: The contractor shall build a prototype speech processing system in
accordance with the approved design. The objective of the system is to have capabilities for

(CDRL A003, DI-MISC-80711; A0D4, DI-IPSC-81443):

3.4.1 Both laboratory and portable operation,
3.4.2 Near real-time operation, and the
3.4.3 Ability to manipulate the information identified in paragraph 3.3

3.6 FIELD ASSESSMENT SUPPORT: The contractor shall participate in the assessment of
the prototype speech system at the 353" Combat Training Squadron, Eielson AFB, AK in June
2000. The contractor shall assistance in installation, checkout, and training of personnel that will
perform the assessment (CDRL A003, DI-MISC-80711)
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CDRL ADDRESSES

AFRL/HECA (Dr. Timothy Anderson)
2255 H Street, Blde 248 :
Wnghi-Patterson AFB, OH. 45433-7022

AFRL/MLKH (Mr. Jim Day)
2530 C St, Bidg 7
Wright-Patterson AFB, OH. 45433-7607

AFRL/HEC (Ms. Helen Redwine-S mith)
2255 H Street, Bldg 248
Wright-Patterson AFB, OH. 45433-7022

AFRL/HEF (Ms. Marparet Crutchfield)
2245 Monahan Way
Wright-Patterson AFB, OH. 45433-7008
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AMENDMENT OF SOLICITATION/MODIFICATION OF CONTRAGT il R

2 AMENDRENTAMODIFICATION MO 3 EFFECTIVE DATE 4 REQUISITIONPURCHASE REQND 3 PROJECT NO fif appiicabis)
os ] See Seclion G

£ ISSUEDEBY  AFRLMLKH CODE FABGRD 7. ADMUNISTERED BY (¥ other than Ilem 5) CORE I 535054,
USAF/AFMC DCMC DAYTON
AIR FORCE RESEARCH LABORATORY ARFAC BUILDING 30
2310 EIGHTH STREET, BUILDING 187 1725 VAN PATTON DRIVE
WRIGHT-PATTERSON AFB OH 45433-7801 : WRIGHT-PATTERSON AFB.OH 45433-5302

ANNETTE B. HENDERSON (537) 655-9046
annette-henderson@ws.wpafb.af . mil

& NAME AND ADDRESS OF CONTRACTOR (Mo atfreel, county, Slate Jﬁﬂﬂjﬁﬁ i.ani T [E3] SA- AMENDMENT OF SOLICITATION HD
SYTRONICS, INC
4433 DAYTON-XENIA ROAD, BUILIING 1 | 58. DATED (SEE TEM 11)
DAYTOMN OH 45432 SEP 20 2000

(H37) 423-1466 GREENE COUNTY 188 MODIFICATION OF COMTRALTIORDER MO,

b F33615-08-D-6000 0004
108 DATED (SEE TEM 13)
copE  1EE69 | Py coney 1EEGD 25 SEP 1998
11. THIS ITEM ONLY APPLIES TO AMENDMENTS OF SOLICITATIONS
L__J The above numbered solicilation is amended as o4 forth in iem 14, The: hour aed date spevsfied for receipt of Offers D s Exterded, D & ot edended.

Qifers must acknowdedge receipt of this amendment prics to Me Bour and date specified i the solicitation or 25 amended, bry oae of e foffowing methods:

(3} Bycompieting tems & and 15. 2nd returmng copies of thi: amendmant: (k) By acknawledgimg receipt of ths amendment on each copy of Ihe offer
subwreited; or () By separate loter or islegmemn wisch ncludes 3 reference io the soboizfion and amendment numbers.  FAILURE OF YOUR ACKNOWLEDGMENT TO BE
RECENED AT THE PLACE DESIGNATED FOR THE RECEIPT OF OFFERS PRIOR TO THE HOUR AND DATE SPECIFIED MAY RESULT IN REJECTION OF YOUR OFFER.

tf by vatue of B amendment you desire to changs 3n offer already submitied, such change may be made by telegram oc letter, provided each telogram or letier makes reference
o ther solciation and this amendment, and &5 recerved prior (o the opening howr and date specifiod

i ACCOUNTING AND APPROPRIATICN DATA I required)

See Section G
13, THIS ITEM APPLIES ONLY TO MODIFICATION OF CONTRACTSIORDERS,
IT MODIFIES THE CONTRACT/IORDER NO. AS DESCRIBED IN ITEM 14.
7]
A THIS CHANGE ORDER IS ISSUED PURSUANT TO; { } THE CHANGES SET FORTH IN.TTEM 14 ARE MADE IM THE CONTRACT ORDER NO. TTEM
104,

B. THE ABOVE NUMBERED CONTRACTIORDER IS MODIFIED TCr REFLECT THE ADMINISTRATIVE CHANGES {such a5 changes in paying oifics,
sppropaation dale, etc.) SET FORTH IN ITEM 14, FURSUANT TO THE AUTHORITY OF FAR 43, 103¢b).

X C. THIS SUPPLEMENTAL AGREEMENT 1S ENTERED INTO PURSUANT TOAUTHORITY OF:
The "Changes” Clause FAR 52 243-2

0. OTHER (Specify type of modification and autharity)

E. IMPORTANT: contraciee D s not, E i required to sign this decoment and retum 1 copies 1o the issuing office.
1. DESCRITION OF AMENDMENT/MODIRICATION (Organized by UCF soction headings, including solialioneontract subject maner where lepsiie)

SUBJECT: Descope to the Stalement of Work, Incremental Funding, and Exlension to the Period of Performance
CHAMGE IN OBLIGATION: $60,263.00 (Increase)

CHANGE IN DELIVERY ORDER TOTAL: $1,235,264.30 (Decrease)

PROGRAM MANAGER: Don Monk, AFRL/HECA, Wright-Patterson AFB, OH. 45433

PAYMENT OFFICE: [SC1018) DFAS-CO/New Dominion Division, P.O. Box 182041, Columbus, OH. 43218

Except as provided heredn, all lerms and condifions of the document referenced i llem B4 or 108, a3 herelolons changed, remains unchanged and in full force and effect

154 MAME AND TITLE OF SIGNER (Type or prni) 1BA. NAME AND TITLE OF SIGNER {Type or prnt)
JAMES DAVID BOX
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PREVICUS EDITION UNUSABLE J Prescribed by GSA

ConWle Versicn 3.85 FAR (48 CFR) 53.243




1. This supplemental agreement is being issued pursuant to the Changes Clause, FAR 52.243-2, to
incorporate the revised Statement of Work (SOW) dated 30 August 2000, and updale the SOW
paragraph references in the Contract Data Requirements List in Section J of the subject delivery order.
The new fotal.amount for this delivery order is $2 276 243.75. a decrease of $1,235,264.30, from
$3,511,508.05. This modification is alse being issued to extend the period of performance from 25
September 2000 o 25 September 2003 in Section F, and to add incremental funding to this delivery order
in Section G for a new lotal amount allotted of $536,434.00, an increase of $60,263.00 from $476,171.00.

2. Section A - Cover Page is amended as shown-

Block 25 of DD Form 1155 Delele: $3.,511,508.05
Add: $2,276.243.75

3. Section B - is modified as follows:
5352.216-9001 PAYMENT OF FEE (AF MCHCPFFYJUL 1997)

Delete: Estimated Cost: $3317.681.17 Add: Estimaled Cost: $2.133,195.70
Fixed Fee: $193.826.88 Fixed Fee: $143.047 95

3352.232-9001 IMPLEMENTATION OF LIMITATION OF FUNDS (AFMC)(JUL 1947)

(2) The sum allotted to this coniract delivery order and available for payment of costs under CLINS 0001-
0003 through 15 October 2000 in accordance with the clause in Section | enfiled Limitation of Funds,
and e-mail from the contracior on 18 September 2000 incorporated herein by reference, is $499,850.00,
an increase of $56,046.00, from $443.804.00.

(b} In addition to the amount allotted under the Limitation of Funds clause, the additional amount of
$36,584.00 is obligated for payment of fee for work completed under CLINs 0001-0003, an increase of
$4,217.00 (7%), from $32.367.00.

Qty Unit Price
ITEM SUPPLIES OR SERVICES Purch Unit Total tem Amount
0001 CLIN Change $2,276,243.75
LO NTE -$1,235,264.30
MNown: RESEARCH AND DATA
Totfal Quantity: 1
New Total ltem Amount:  $2,276.243.75
ACRN: 9
Security: U
NEN: M - Not Applicable
DD1423 is Exhibit: fit
Contract type: U - COST PLUS FIXED FEE
Inspeciion: DESTINATION
Acceptance: DESTINATION
FOB: DESTINATION
Descriptive Data:

THE CONTRACTOR SHALL CONDUCT RESEARCH IN ACCORDANCE WITH THE REVISED STATEMENT OF WORK
ENTITLED "BICACOUSTIC, NOISE, AND VIERATION RESEARCH AND SUSTAINMENT EFFORT, DATED 30 ALGUST
2000.
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CQty Unit Price

ITEM SUPPLIES OR SERVICES Purch Unit Total ltern Amount
000109 - CLIM Establish = =
: MNowr: Funding info Only
ACRN: Al +$60,263.00
Descriptive Data:

PR: GWSHEQD7201148

Contract JON: 7184CH22

Funding JON: 71841608 ($60.263.00)
Confract RCCC: 6HCOOD

Funding RCCC: 6HCEOD

o0o2 CLIN Change NSP
LO NSP
Nown: HARDWARE
Total Quantity: 1
Total ltem Amount: $0.00
ACRN: u
Security: U
NSN: N - Not Applicable
Contract type: U - COST PLUS FIXED FEE
Inspection: DESTINATION
Acceplance: DESTINATION
FOB: DESTINATION
Descriptive Data:
DELIVER HARDWARE IN ACCORDANCE WITH REVISED STATEMENT OF WORK. DATED 30 AUGLUST 2000.
0003 CLIN Change NSP
LO NSP
Noun: SOFTWARE
Total Quantity: 1
Total ltem Amount: 80,00
ACRN: u
Security: (4]
NEN: N - Not Applicable
Contract fype: U - COST PLUS FIXED FEE
Inspection: DESTINATION
Acceplance: DESTINATION
FOB: DESTINATION

Descriptive Data:
THE CONTRACTOR SHALL PROVIDE SOFTWARE AS RECQUIRED IN REVISED STATEMENT OF WORK, DATED 30
AUGUST 2000, ATCH 1.
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SHIF MARK  TRANS

ITEM SUPPLIES SCHEDULE DATA OTY T0 FOR PRI DATE
0001 1 L 25 Sep 2003
Noun: ' RESEARCH AND DATA
ACEN- 9
Sec. Class: U
Descriplive Data:

The scheduled delivery date is extended from 25 September 2000 to 25 September 2003,

D002 1 u 25 5ep 2003
MNown: HARDWARE
ACREN: u
Sec. Class: u

Descriptive Data:
The scheduled delivery date is extended from 25 September 2000 to 25 September 2003,

0003 1 u 25 Sep 2003
MNotwmn: SOFTWARE
ACRN: L
Sec. Class: 5]
Descriptive Data:

The scheduled delivery date is for any software to be defivered in accordance with Statement of Work, dated 30
August 2000

4. G008 INCREMENTAL FUNDING (APR 1997)

The delivery order will be incrementally funded Pursuant io the Limitation of Funds Clause, FAR 52 .2372-
22. Funds are hereby obligated in the amount of $536,434.00 and it is estimated they are sufficient for
contract performance through 15 October 2000,

F13615-95-D-6000 000408
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ACRN

Obligation
Appropristion/Lmt subhead/Supplemental Accounting Data Amount

ACRN Esizblish $60,263.00
57 93600 299 47A8 627184 GHCEOO-58200 62202F 503000 FO3000

New ACRN Amount;  $60.263.00

Funding breakdown:  On CLIN 000109 +$60,263.00

PRAMIPR: GWSEHEOQOT201148 $60.263.00
JON: T1841608 wes:
Descriptive data:

Cenlract JON: 7184CH22
Funding JON: 71841608 {$50,263.00)

Contract FCCO:

Funding RCCC:
PR is complete.

GHCO00
6HCEGD

3. Section J - is amended as shown:

Delele: Atch 1 Statement of Work, entifled "Bicacoustic, Noise, and Vibration Research and
Sustaining Effort”, dated 30 June 1998,

Add: Atch 1 Statement of Work, entitied "Bioacoustic, Noise, and Vibration Research and Sustainment
Effort (Revision #1a), dated 30 August 2000,

Exhibit A DD Form 1423, Contract Data Requirements List (CDRLs), dated 20 June 1988 is revised as

shown:

Data liern AD03

. Block 16. Remarks: Reference to Blk 5 now reads: SOW para3.1.3,3.1.4,32122,

32.133,32134,331,332, 333,334,and 3.35.

Data ltem AQD4
3.2:1.3.3,331,

Data ltemn A0OS

. Block 16. Remarks: Reference to BLK 5 now reads: SOW para3.1.3,3.14, 32122,

3.3.2,333,334,and 3.3.5.

Block 16. Remarks: Reference to BLK 3 now reads: S0W para 314,32122

32.131,32133 3223 3224,331,332,333,334, and335.

6. This supplemental agreement constitules a full setflement of any claims of the contracior arising out of
or in connection with the changes effected hereby.

FI3613-98-D-6000 000308
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REVISED STATEMENT OF WORK
DELIVERY ORDER 0004 '

TITLE: Bioacoustic, Moise, and Vibration Research and Sustainment Effon

{Revision # 1a)

REVISION DATE: 30 August 2000

DESCRIFTION OF WORK

1.0 SCOPE: This cffort requires ongoing and sustaining research, development, and technical efforts for
the research programs in the bioacoustic, biocommunications and human vibration laboratories. The
required work inchudes (2) development and implementation of research plans, experimentation, and
prototypes and (b) the sustamment of the bioacoustic and biscommmmication laboratories.

1.0 APPLICABLE DOCUMENTS:
2.1. ANSI S3.2-1989: Method for Measuring the Intellipibility of Speech Over Communication Systems
22. ANSISI26-1997: Method for the Measurement of the Real-Ear Attenuation of Hearing: Protectors

23. ANSIS.1242-1995: Microphone-In-Real-Ear and Acoustic Test Fixture Methads for the
Measurement of Insertion Loss of Circumaural Hearing Protection Devices

24 Air Force Instction (AFT) 40-402: The Use of Human Subjects in Research, Development, Test and
Evaluation

3.0 REQUIREMENTS:

3.1. Bioacoustic Protection, Audio Displays, Vibroacoustic Modeling and Acoustic Remote Threat
Detection Rescarch Programs

3.1.1. Research Planning

3.L.1.1. The contractor shall develop individual research plans to support the combination of
experimentation, development, and evaluation in the varions research programs (o be conducted in the
Bioacoustic, Biocommunications, and Human Vibration Iaboratories.

3.1.1.2. The contractor shall monitor on-going technical developments in the general research areas
relevant to Bicacoustic Protection, Audio Displays, Vibroacoustic Modeling and Acoustic Remote Threat
Detection Research Programs and shall maintain the program plans such that they accorately reflect current
research trends within the programs, the progress of the rescarch programs, significant accomplishments,
anticipated facilifies and resource requirements, and projected research products. The contractor shall
coordinate the research program plans with the Government for approval before implementation. (CDRLs
AQ01 and ADD2)

3.1.1.3. The confractor shall support the development of protocols supporting the use of human subjects io
the Bioacoustic, Biocommmumications, and Human Vibration Laboratories. The objectives of the protocals
are to characterize the nature of the experimeniation to be done, any safety implications of research
facilities or expenimental methods, along with the gencral descriptions of research facility capabiliues and
characteristics. (CDRL A002)

Fi3615-98-D-6000/000408
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3.1.2. Experimental Planning

The contractor shall plan for the development of experiments to be conducted within the Bioacoustic,
Biocommumnications, and Human Vibration Laborztonies in conjunction with the associated research plan,
The abjectives of experimental planning are to develop detailed specification of specific £xperimental
manipulations to be performed, specific measures of humian performance 1o be pefformed, specific facility
requirements and operating tolerances, analysis techmques to be employed, technical requirements. and
subject requirements. The contractor shall coordinate experimental plans with the Government for approval
before implementation. (CDRL AO02)

3.1.3. Experimental Research

The contractor shall collect pre-cxperimental pilot data to assure that the Bioacoustic, Biocommmnications,
and Human Vibration Laboratories are operating within tolerances specified in the experimental plan and
that experimental procedures can be implemented accurately. Following venfication of pre-expenimental -
pilot data, the contractor shall collect experimental data using subjects from the contractos’s subject pool or
Goverument supplied subjects. The contractor shall conduct appropriate descriptive and inferential
statistical analyses using experimental data. The contractor shall perform statistical analyses using
graphical, pictorial, and tabular summaries; shall document in the form of technical reports, journal reports,
and conference proceedings papers; and shall presenl research finding and results. Any of these amalyses,
written documentation, or briefing/presentation materials may require the incorporation of graphics,
animation, multimedia, and photographic ¢lements. The conractor shall attend conferences and symposia
and present the results of cxperimental rescarch fo transition rescarch results to other Government,
industrial, and academic institutions. (CDRLs AG02, A003, and ALY

3.1.4. Developmental Research

The contractor shall develop crew system interface hardware and software (i the form of profotypes,
conceptual demonstrations, models, and simulations) as specified in bicacoustic, noise, and vibration
laboratory research plans. The contractor shall identify and describe hardware and software Tequircmenis
spectfications. The contractor shall use the specification documents to design, fabncate, implement. code,
and mstall the items in laboratory and field environments. The contractor shall test the prototypes,
demonstrations, models, and simulations for their capability to improve the planning, desian, development,
and operation of Air Force and human systems. The contractor shall report technical research development
m decuments and conference procezdings. The contractor shall develop graphics and other presentation
materials required for the Binacoustic Protection, Audio Displays, Vibroacoustic Modeling and Acoustic
Remote Threat Detection Research Programs to include, but not be limited 1o, chans, animation,
multimedia, and photographic elements. The contractor shall attend conferences and symposia and present
the results of developmental research as fequired to ransiton research results to other Government
agencies, ndustry, and academic institilions. (CDRLs AD0Z, ADD3, AOO4, ADOS. and ADDS)

3.2. Bioacouslic and Biocommunications Laboratories Sustainment
3.2.1. Bioacoustics Laboratory Sustainment.

3.2.1.1. Psychoacoustics Measurement Chamber. The contractor shall provide research, sustainment, and
research subjects for the Psychoacoustics measurement Chamber. This is used for experimentation in basic
research areas that include, but are not limited 1o, signal detection theory, matenialization, distance

perception, and speech perception.

3.2.1.2. Active Noise Reduction Chambet

3-2.1.2.1. The contractor shall provide research, sustaining effort, and research subjects for the Active
Noise Reduction (ANR) Chamber. An existing KEMAR acoustic manikin shall be available 1o the
contractor for electro-zcoustic performance experiments. The contractor shall maintain DeTEssary
monitoring and neise control equipment, The contractor shall comply with the ANSI 12.42 S
Microphone-In-Real-Ear and Acoustic Test Fixture Methods Jor the Measurement of Insertion Loss of :
Circumaural Hearing Protection Devices, for all data collected the ANR lab. The contractorshall sustain
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and upgrade software as needad. The contractor shall sustain the subject stations during non-data collection
times.

3.2.1.2.2. The contractor shall develop, test, document, and report advanced (semi-msert) active noise
reduction headsets that provide at least 10 4B averape active attenuation from 100Hz to 2kH7 and provide
at keast 80 percent mtelligibility using the modified rhyme test ina 115 dB overall sound pressure level pink
noise environment. (CDRLs A003, ADM, ADDS, ADOG, and AGDT)

32.1.3. Audntory Localization Facility.

3.2.1.3.1. The contractor shall provide research, sustaming effort, and research subjects for the Auditory
Localization Facility (ALF). The contractor shall determine anditory-visual-vestibular interactions ani
measure human localization performance in terms of accuracy and reaction time. Multiple (up to 15} audio
largets may be presented at a time. The contractor shall conduct audio-vismal interaction experiments using
LEDs vo-located with the loudspeakers or HMDs. In conducting these experiments, the contracior shall use
both free-ficld and virtual sound sources. The contractor shall design, fabricate, and install 3 subject
dynamic, orientation device capable of 2-revolutions/second. The contractor shall sustam the subject stations
during non-data collection times. (CDEL ADDS)

3.2.1.3.2. The contractor shall collect inter-aural time delays (ITDs) and head-related transfir function
(HRTFs) n the ALF or other suitable facility. After measurement, the contractor shall process the data for
use in the virtual andio hardware. The contractor shall sustain the acousiic research mannequins and shall
make custorm pinnae molds.

3:2.1.3.3. The contractor shall sustain virtual audio equipment including the auditory localization cue
synthesizer (ALCS), 3-Dimensional audio display generator (ADG) and future versions. The contractor
shall conduct parameter studies to determine the optimum characteristics of virtual dhisplays. The confractor
shall also design, implement, test, document and report an IC chip version of the virtual audio hardware.
(CDRLs ADO3, AO04, ADDS, AODS, and ADOT)

3.2.1.3.4, Hearing Protector Performance Chamber. The contractor shall provide research, sustaining
cffort, and research subjects for the Hearing Protector Performance Chamber (HPF). The commactor shall
collect data in compliance with ANSI $12.6-1997, Method for the Measurement of the Real-Ear
Attenuation of Hearing Protectors. The contractor shall conduct and document the periodic calibration of
this facility in order to demonstrate its accordance with ANSI S 12.6-1997. The contractor shall conduct
this calibration at interval not 1o exceed 30 days between cabbrations. The contractor shall sustain all test
squipment including: the PC, printer, aftenuators, noise generator, filters, loudspeakers, subject response
button, video camera, and monitor. The contractor shall install software upgrades for this system as needed.
The contractor shall susiain the subject stations during non-data collection limes. (CDRL ADO3)

3.2.2. Biocommumications Laboratory Sustainment.

3.2.2.1. Voice Communication Research and Evaluation System

3.2.2.1.1. The contractor shall provide research, sustaining effort, and research subjects for the Voice
Communication Research and Evaluation System (VOCRES). The contractor shall determine speech
mtelligibility performance of various communications equipment in accordance with ANSI 53.2-1989,
Method for Megsuring the Intelligibility of Specch Over Communication Systems. Smdies include
performance evaluation of personal protective equipment, bandwidth and spectrum shaping supporting
digital andio technology for arcraft and performance of hearing impaired listeners in AF operational noise
environments. The contractor shall provide a pancl of at least 10 subjects for approximately four hours pir
workday for data collection. The contractor shall sustain the subject stations during non-dats collection
times

32.2.1.2. The contractor shall establish baseline communication effectiveness of mtelligent jamming and
speaker normalization for new hardware or jamming methods as they become availablz.
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3:2.2.2. Performance and Conmmunications Research and Technology. The contractor shail provide
research, sustaming effort, and research subjects for the Performarnce and Communications Research and
Technology (PACRAT) Chamber. This facility is used to study the relationship between mtelligibility and
task completion. The contractor shall implement the Voice Communication Effectivensss Task {(VCET} in
this lab. The contractor shall establish baseline communication effectivencss of intelligent jamming and
speaker normalization for new hardware of Jamming methods as they become available. The contractor
shall provide a panel of at least 10 subjects for approximately four hours per workday for data collection.
The contractor shall sustain the subject stations during non-data collection times,

3.22.3. Speech Communication in Occupational Noise Environments, The contractor shall provade
research, sustaining effort, and research subjects for the Speech Communication in Occupational Noise
Environments (SCONE) chamber. SCONE isa computer-controlled test chamber used 1o assess the speech
intelligibility performance of hearing-impaired individuals who work in high noise environments. The
confractor shall install and document software and hardware upgrades for this chamber. (CDRLs A0O5,
A6, and ADDT)

3.2.24 Audio Symbology Chamber. The contractor shall design a six station listening lab such that cach
station 15 capable of stand alone operation, has integrated two channel headphones, has mternal signal
processing capability, and has an Ethernet interface capability. The contractor shall fabricate, document,
install these stations m room (-101, Building 441. The contractor shall sustain the subject stations during
non-data collection times. (CDRL A005)

3.2.2.5 Elecwonics Laboratory, The contractor shall operate and provide sustaming effort for the
Electronics Lab. The contracior shall provide expendable supplies such as solder. hook-up wire, resistors,
capacitors, digital ICs, sockets, connectors and the like. The contractor shall control, inventory on an
annual basis, and maintzin all handiools, soldenng irons, pocket voltmeters and the hike.

3.3. Bioacoustic Protection, Audio Displays, Vibroacoustic Modeling and Acoustic Bemote Threat
Detection Research Programs

3.3.1. Virual Audio Integration. The contractor shall mtegrate, document, and report virtual andio
hardware into aircraft and other operational environments. This involves inlegration with ANR, HMDs,
and other hardware. Operational environments include, but are not limited to, fighter and other aircraft,
ATC towers and command and control stations. (CDRLs AD03, AO0M, and ADDS)

3.3.2. Speech Intelligihility Measurement Systern. The contractor shall develop, fabricate, test, document,
and report a pertable speech intelligibility measurement system. The contractor shall develop 10 subject
stations with the capability of operating at least two howrs entirely from battery power. The contractor shall
perform data collechon and data analysis for experiments using the modified rhyme test and dizgnostic
rhyme test. (CDRLs AQ03, ADO4, and A00S)

3.3.3. Ficld Attenuation Research Measurement System. The contractor shall develop a field attenuation
measurement system that will be a transportable. audiometric booth for lesting hearing protection devices.
Contractor shall use this measurement system to collect field hearng protector attepuation performance data
at USAF and other military installations in the continental US. The contractor shall investigate varions
palletizing options to determine the best means 1o transport the booth and shall consider the various ‘
envirenmental requirements of various pallet options such as, but not limited to, cooling, lighting, and noise.
The contractor shall design the entire system to be selfsufficient and selficontained providing at a minimum
electric generation, power conditioning, and temperature control, The contractor shall design the ‘
temperature control system such that the booth inside temperature is 70 degrees F within plus or minus 2
degrees F for outside ambient temperatures down 1o -10 dezrees F and up to 110 degrees F. The contractor
shall design the system such 1t adheres to both the ANSI-12.6-1997 and ANSI 12 42-1996 attenuation
measurement procedures and is able to collect hearing threshold data at the audiomeinic frequencies from
125 Hz to 8000 Hz. The contractor shall design the system such that it 15 capable of conducimg
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measurements using the two different methods on two separate subjects sumultaneously. The contractor shall
provide all lest equipment that is required to (a) implement the test procedures: (b) record. store, and fransmmt
subject data; and (c) insure the comfort and safety of the system operators and subjects. The contractor shall
develop, fabricate, modify, upgrade, document, eport, and sustain this field transportable altenmation
measurement system. (CDRLs A003, AGD4, and ADOS) .

3.34. Aircrew Communications Enhancemnent System. The contractor shall develop the Ajrerew
Communications Enhancement {ACCENT) System that will be an mteractive, highly mtelligible digital
intercom system for arborne applications. The contractor shall design this laboratory development
consisting of multiple workstations that are interconnected by a high-speed fiber optic bus and contain the
appropriate 16-bit A/D and I/A conversion of at least 40.000 times per second. The contractor shall
cxpand the workstation capability to allow the mtegration of various audio technologies to include active
noise reduction, sound localization, automatic voice switching, speech recognition and voice comtred,
speech (voice) symthesis, variable audio bandwidth, fiber optic data bus, speech (voice) enhancement,
improved microphones and microphone arrays, and the like. The contractor shall fabricate, install, test,
document, and report the ACCENT System. Using the ACCENT Systeny, the contractor shall test and
demonstrate the effectiveness of the inteprated technologies in enhancing the communications and
performance of aircrews In noisy environments. The ACCENT Systern shall be located in the Audio
Command, Control, and Communication Laboratory, the Performance and Communications Research and
Technolopy (PACRAT) Facility, or the Voice Conmunication Research and Evaluation System
(VOCRES). (CDRLs A003, AOU4, and ADKS)

3.3.5] Active Noise Cancellation for Multi-Engine Aircraft. The contractor shall design, fabricate; and
mnstall an active synchrophasing system for use on USAF C-130 aircrafl for the purpose of reducing internal
and external noise profiles. The contractor shall develop the system such that it maintains the desired
propeller phase relationships within 1 degree while in climb, cruise, or descent. The contracior shall
collect, analyze, and report the performance data on the system and aircraft: (CDRLs A003, A004. and
AD0S)

3.3.6. Human Subject Pool. The contractor shall maintzin 2 human subject pool for response testing to
various acoustic stimuli as required. The contractor shall perform audiometric screening on all members of
the research subject panl. The contractor shall perform baseline audiometry on all potential research
subjects prior to their employment and shall collect audiometric data on the entire subject panel biweekly.
The contractor shall immediately report any hearing threshold shifts greater than 10 dB from baseling to the
govemment principal investigator and the research andiologist. The number of subjects = expected to tange
from 12-24 individuals and they shall be used in the efforts described in section 3 and associated
subparagraphs. The contractor shall obtain subjects possessing normal peripheral auditory acuity, be at
least 18 years of age, and have 2 to 4 hours available fo work each day. The contractor shall comply with
Aar Force Instruction (AFT) 40402, The Use of Human Subjects in Research, Development, Test and
Evaluation.
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L F33615-08-D-6000 omil

‘ ‘L5010 s ery order, the Contractor shall
accomphish the effont described in the attached Siatement of Work (SOW), dated 30 June 1998, and entited

"Bioacoustic, Noise, and Vibration Research and Sustaming Effort™, at a total not 1o exceed amount of
3.511,508.05. '

SECTIONB

I. 5352.216-9001 PAYMENT OF FEE (AFMC)(CPFF)(JUL 1997)

Estimated Cost: $3,317.681.17
Fixed Fee:  § 193.826.8%

2. 5352.232-9001 IMPLEMENTATION OF LIMITATION OF FUNDS (AFMC) (JUL 1997)

(8)  The sum allotted to this contract delivery order and available for Payment of costs under CLINs 0001-0003
through 1 November 1998 in accordance with the clause in Section | entitled "Limitations of Funds” is
E18,600.00.

(b)  In addition to the amount allotted under the "Limitations of Funds" clause, the additional amount of
$1,400.00 is obligated for payment of fee for work completed under CLIN: (001-0003.
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SECTION B F33615-98-D-6000 0004 -

ITEM SUPPLIES / SERVICE oTY UNIT ONIT | PRICE TOTAL AMOUNT
0001 1 LO £3,511,508.05 $3.511,508.05
oL :
RESEARCH & DATA
ACIT: contract type:
= U - COST PLUS FIXED FEE
security: fob: inspection: acceptance: Stock number (nen) -
UNCLASSIFIED DESTINATION DESTINATION DESTINATION N — NOT AFPLICABLE
descriptive data.
THE CONTRRCTOR EHALL CONDUCT RESEARCH IN ACCORDANCE WITH THE STATEMENT OF WORK
ENTITLED "BICACOUSTIC, NGISE, AND VIBRATION RESEARCH AND SUSTAINING EFFORT™,
DATED 30 JUNE 1993, THE CONTRACTOR SHALL ALSO SUBMIT DATA IN ACCORDANCE WITH
EXHIBIT A, THE CONTHACT DATA REQUIREMENTS LIST, DD FOEM 1423, DATED 30 JUNE
1598, ATTACHED HERETD.
ITEM SUPPLIES/SERVICE OTY UNIT UNIT PRICE TOTAL AMNINT
oo0lor
TIoun :
FUNDING INFD ONLY
aAcIm:
AR 520,.000.00
descriptive dacas
FR NUMBER GHECASS7ZHC123
ITEM SUPPLIES/SERVICE ory UNIT [NIT PRICE TOTAL AMOUNT
Qooz 1 LO NP N5P
oun :
HAEDWARE
Acrmn: contract type:
u U - COST PLUS FIXED FER
cecurity: fob: inspection: acceptance- stock number {nsnj:

UNCLASSIFIED DESTINATION DESTINATION DESTINATION N - HOT APFLICABLE

descriptive data:
DELIVER HARCWARE IN ACCORDANCE WITH STATEMENT OF WORK, DATED 30 JUNE 1995, THE

COST OF THIS CLIN IS INCLUDED IN CLIN goop1.
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ITEM SUPELIES!SER?TCE Ty Iwrr  ownre PRICE TOTAL AMODNT
— Y
ooz 1 ELY HSP NER

noun: - iy -
SOFTWARE

BCIn: tontract type:

U U - cosT FLUS FIXED FEER
Security: fob: inspection: a

CCeptance: stock number {ngn) .

URCLASSIFIED DESTINATION DESTIMATION DESTTNATICN H — NOT APPLICARLE

descriptive data:

THE CONTRACTOR SHALL
30 Jume 1998, aTCH 1.

FROVIDE SOFTWARE AS REgy
THE COST OF THIS cLIn

IEED IN STATEMENT oF WORK, DATED
IS INCLUDED IN CLIN 1] 5
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SECTION F F33615-28-D-6000 0004

= = ; A e _ TRANS
TTEM ' DTy  SHIP T0 MARK FOR PRI Lare
0001 1 o 25 Sep 2000

TLOEDN ¢
RESEARCH & DATA

ACTT; Security:
3 o

descriptive data:

The scheduled delivery date is for complistion of all research and data as
required by the Statemsnt of Work., atch 1, and delivery of all reports in
accordance with Exhibit A, Contract Data Requirements List.

TRANS
ITEM OTY  SHIP TO MARK FOR PRI DATE
o002 1 u 25 Sep 2000

security:
o

descriptive data:
The scheduled delivery date is for delivery of all hardware in accordance with
the Statement of Work, dated 30 June 1998,

TRANS
ITEM T SHIP 7O MARK POR PRI DR
0on3 1 ] 25 Sep 2000

securiky:
U

descriptive data;
The scheduled delivery date is for any software Lo be deliversd in accordance
with Statement of work, dated 30 Juns 1998,
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F33615-98-D-6000 0004

SECTION G
Acoy i OBLIGATION AMOUNT
AR $20,000.00
On Clin 000101: $20,000.00
fund cite:
57 E3&00 298 4728 627184 GESR00 532 62202F 503000 FO3I0O00

descriptive data:
FR I5 COMPLETE.

PR: GHECRO87ZHCIZ3
JON:; T184CHZ2
CCC:8Ea60D

GDO5 PAYMENT INSTRUCTIONS FOR MULTIELE ACOCUNTING CLASSTIFICATION CITATIONS ([FEB
12871
PAYMENT FOR ALL EFFORT UNDER THIS DELIVERY ORDER SHOULD BE MACE IN THE ORDER

AND AMOUNTS SHOWH IN THE INFORMATIONAL SUBLINE(S) TN SECTION B, CLIN 0001 OF
THE CONTRACT AND RECAPPED BELOW. EXHAUST THE FUNDS IN EZCH ACEN EEFCRE USING

FUNDS FROM THE NEXT LISTED ACEN.

L.

ACEN SUBCLIN NO. TOTAL CBLICATED
000101 520, 000.00

2. ©008 INCREMENTAL FUNDING (APR 1397)

THE DELIVERY ORDERS WILL BE INCEEMENTALLY FUNDED PURSUANT TO THE LIMITATION OF
FUNDE CLAUSE, FAR 52.232-22. FUNDS ARE HEREEY OBLIGATED IN THE AMONT OF
$20,000.00 AND IT IS ESTIMATED THEY AR: SUFFICTENT FOR CONTERACT EERFORMANCE

THROUGH 1 ROVEMEER 1098,

SECTION J - LIST OF ATTACHMENTS

Statement of Work, entitled *Biocacoustic, Woise, and Vihrarion Fesearch and

Atch 1
Sustaining Effort~”, dated 30 June 1998,

Exhibit A DD Form 1423, Contract Data Retmirements List (CDRLs), dated 30 June 1998.
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STATEMENT OF WORK
Delivery Order 0004

Bioacoustic, Noise, and Vibration Research and Sustaining Effort
> . 30 Jun 98

DESCRIPTION OF WORK

1.0 SCOPE: This effort requires ongoing and sustaining research, development, and technical efforts for the
research programs in the bicacoustic, noise, and vibration laboratories. The required work includes (a} development
and implementation of research plans, experimentation, and prototypes and (b) the sustzinment of the bioacoustic,
noise, and vibration laboratories and facilities.

s

20 APPLICABLE DOCUMENTS:
2.1. ANSIS3.2-1989: Method for Measuring the Intelligibility of Speech Over Communicarion Systems
2.2. ANSISI26-1997:  Method for the Measurement of the Real-Ear Attenuation of Hearing Protectors

23. ANSIS.12.42-1995; Microphone-in-Real-Ear and Acoustic Test Fixture Methods for the Measurement of
Insertion Loss of Circumaural Hearing Protection Devices

2.4, Air Force Instruction (AFT) 40-402: The Use of Human Subjects in Research, Development, Test and
Evaluarion

3.0 REQUIREMENTS:
3.1. Bioacoustic, Noise, and Vibration Research Program

3.1.1. Research Planning

3.L1.1. The contractor shall develop individual research plans to support the combination of cxperimentation,
development, and evaluation in the various research programs of the hivacoustic, noise, and vibration laboratories.

3.1.1.2. The contractor shall monitor on-going technical developments in the generzl research areas relevant to the
bicacoustic, noise, and vibration laboratories and shall maintain the program plans such that they accurately reflect
current research trends within the programs, the progress of the research programs, significant sccomplishments,
anticipated facilities and resource reguirements, and projected research products. The contractor shall coordinate
the research program plans with the Government for approval before implementation. (CDRLs A001 and ADD2)

3.1.1.3. The contractor shall support the development of protecols supporting the use of human subjects in the
bicacoustic, noise, and vibration laboratories. The objectives of the protocols are to characterize the nawre of the
experimentation to be done, any safety implications of research facilities or experimental methods, along with the
general descriptions of research facility capabilities and characteristics. (CDRL ADO2)

3.1.2. Experimental Planning

The contractor shall plan for the development of experiments to be conducted within the bicacoustic, noise, and
vibration laboratories, in conjunction with the associated research plan. The objectves of experimental planning are
to develop detailed specification of specific experimental manipulations to be performed, specific measures of
human performance to be performed, specific facility requirements and operating tolerances, analysis technigues to
be employed, technical requirements, and subject requrements. The contractor shall coordinate experimental plans
with the Government for approval before implementation. (CDRL ADOZ)
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3.13. Experimenta] Research

The centractor shall collect pre-experimental pilot data to assure that the bicacoustic, noise, and vibration facilities
are operating within tolerances specified in the experimental plan and that experimental procedures can be
mplemented accurately. Following verification of pre-experimentz] pilot data, the contractor shall collect
experimental datausing subjects from the conttactor’s subject pool or Government supplied subjects. The
contractor shall conduct appropriate descriptive and inferential statistical analyses using experimental data. The
contractor shall perform statistical analyses using graphical, pictorial, and tabular summarics; shall document in the
form of technical repors, journal reports, and conference proceedings papers; and shall present research finding and
resulis. Any of these analyses, writen documentation, or briefing/presentation materials may require the
incorporation of graphics, animation, multimediz, and photographic elements. The contractor shall anend
conferences and symposia and present the results of expermmental reszarch to transition research results o other
Government, industnial, and academic institutions. (CDRLs A002, ADO3, and A004)

3.1.4. Developmental Research _

The contractor shall develop crew system interface hardware and software (in the form of prototypes, concepiual
demonstrations, models, and simulations) as specified in bioacoustic, noise, and vibration laboratory research plans.
The contractor shall identify and describe hardware and software requirements specifications. The contracior shal]
use the specification documents to design, fabricate, implement, code, and install the items in laboratory and field
environments. The contractor shall test the prototypes, demonstrations, models, and simulations for their capability
to mprove the planning, design, development, and operation of Air Force and human systems. The contractor shall
report technical research development in documents and conference proceedings. The contractor shall develop
graphics and other presentation materials of bioacoustic, biocommunication, and environmental noise research and
spstaining efforts to include, but not be limited to, charts, animation, multimedia, and photographic elements. The
contractor shall attend conferences and symposia and present the results of developmental research as required to
transition research results to other Government agencies, industry, and academic institutions. (CDRLs AOQ02, ADD3,
ADO4, ADD3, and ADDE)

3.2, Bioacoustic, Noise, and Vibration Laboratories and Facilities Sustinment
3.2.1. Bioacoustics and Bioccommunication Sustainment.

3.2.L.1. Psychoacoustics Laboratory. The contractor shall provide research, sustainment, and research subjects for
the Psychoacoustics Laboratory. This laboratory is used for cxperimentation in basic research areas that include,
but are not limited to, signal detection theory, materialization, distance perception, and speech perception.

32.1.2_ Active Noise Reducrion Laboratory.

3.2.1.2.1. The contractor shall provide research, sustaining effort, and research subjects for the Active Noise
Reduction (ANR) Laboratory. An existing KEMAR acoustic manikin shall be available to the contractor for
electroacoustic performance experiments. The contractor shall mamtzin necessary monitoring and noise control
equipment. The contractor shall comply with the ANSIT 12.42 -1993, Microphone-fn-Real-Ear and Acoustic Test
Fixture Methods for the Measurement of Insertion Loss of Circumaural Hearing Protection Devices, for all data
collected the ANR lab. The contractor shall sustain and upgrade software as needed, The contrector shall sustain
the subject stations during non-data collection times.

3.2.1.2.2. The contractor shall develop, test, document, and report advanced (semi-insert) active noise reduction
headsets that provide at least 10 dB average active attenuation from 100Hz to 2kHZ and provide at least 80 percent
intelligibility using the modified rhyme test in a 115 dB overall sound pressure level pink noise environment.
(CDRLs AD03, ACO4, ADDS, AGOG, and ADOT}

32.1.3. Auditory Localization Facility.

3.2.1.3.1. The contractor shal provide research, sustaining effort. and research subjects for the Auditory
Localization Facility (ALF). The contractor shall determine 2editory-visual-vestibular interactions and measure
human localization performance in terms of accuracy and reaction time. Multiple (up to 15) audio targets may be
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presented at a time. The centractor shall conduct audio-visual interaction experiments using LEDs co-located with
the loudspeakers or HMDs. In conducting these experiments. the contractor shall use both free-field and virmal
sound sources. The contractor shall design, fabnicate, and install a subject dynamic, orientation device capable of 2-
revolutions'second. The contractor shall sustain the subject stations during non-data collection times. (CDRL ADOS)

3.2.1.32. The contractor shall collect inter-aural time delays (ITDs) and head-related transfer function (HRTFs) in
the ALF or other suitable facility. Afier measurement, the contractor shall process the data for use in the virtual
audio hardware. The contractor shall sustain the acoustic research mannequins and shall make custom pinnase
molds.

3.2.1.3.3. The contractor shall sustan virtual audio equipment including the auditory localization cue synthesizer
{ALCS), 3-Dimensional audio display generator (ADG) and future versions. The contractor shall conduct
parameter studies to determine the optimum characteristics of virmal displays. The contractor shall also design,
implement, test, document and report an IC chip version of the virtual andio hardware. (CDRLs ADO3, ADDd, ADOS,
AQD8, and ADDT)

3.2.1.4. Speech Processing and Neural Network Laboratory.

3.21.4.1. The contractor shall provide research, sustaining effort and research subjects for the Speech Processing
and Neural Network Laboratory (SPNIN). Mine SUN SPARC stations and three PCs form the core of the lab, The
contractor shall develop, integrate, document, report and sustain software for research and development of auditory
models and neural networks. The contractor shall provide approximaiely six subject hours per week for the
application of neural networks to speech coding, speech recognition, speaker recognition, and speech synthesis in
I'lCIiS:q" cnvironments.

3.2.1.4.2. The contractor shall develop, nvestigate, document, and report intelligent jamming and speaker
normalization techniques for use in voice communication information warfare using the software and hardware
tools in the SPNN for prototype development. (CDRLs AD03. A0D4, AQDS, and AOOT)

3.2.1.4.3. Station Listening Laboratory. The contractor shall design a six station listening lab such that cach station
15 capable of stand alone operation, has integrated two channel] headphones, has internal signal processing
capability, and has an Ethernet interface capability. The contractor shall fabricate, document. install these stations
in room 0-101, Building 441. The contractor shall sustain the subject stations during non-data collection times.
(CDRL A005)

3.2.1.5. Voice Communication Research and Evaluation System Laboratory,

3.2.1.5.1. The contractor shall provide research , sustaining effort, and research subjects for the Voice
Communication Research and Evaluation System (VOCRES) laboratory. The contracior shall determine speech
intelligibility performance of various communications equipment in accordance with ANSI 53.2-1989, Method for
Measuring the Intelligibility of Speech Over Communication Systems. Studies include performance evaluation of
personal protective equipment, bandwidth and spectrum shaping supporting digital audio technology for aircraft and
performance of hearing impaired listencrs in AF operational necise environments. The contractor shall provide a
pancl of at least 10 subjects for approximately four hours per workday for data collection. The contractor shall
sustain the subject stations during non-data collection times

3.2.1.5.2. The contractor shall establish baseline communication effectiveness of intelligent amming and speaker
normalization for new hardware or jamming methods as they become available.

3.2.1.6. Performance and Communications Research and Technology Laboratory. The coniractor shall provide
research, sustaining effort and research subjects for the Performance and Communications Research and
Technelogy (PACRAT) laborztory. This facility is used to smudy the relationship between intelligibility and task
completion. The contractor shall implement the Voice Commumication Effectiveness Task (VCET) in this lab. The
contractor shall establish baseline communication effectiveness of intelligent jamming and speaker normalization
for new hardware or jJamming methods as they become available. The conmactor shall provide a panel of at least 10
subjects for approximately four hours per workday for data collection. The contractor shall sustain the subject
stations duning non-data collection umes.
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3.2.1.7. Sound Artenvation Measurement of Personal Equipment Items Facility. The contractor shall provide
research, sustaining effort and research subjects for the Sound Attenuation Measurement of Personal Equipment
ltems (SAMPEI) Facility. The contractor shall conduct and document the periodic calibration of this facility. The
contractor shall sustain all test equipment including: the PC, printer, attenuators, noise generator, filters,
loudspeakers, subject response button, video camera, and monitor, The contractor shall install software upgrades
for this system as needed. The contractor shall sustain the subject stations during non-data collection times. (CDRL
N}DE}

3.2.1.8. Speech Communication in Occupational Noise Environments. The contractor shall provide research,
sustaining effort and research subjects for the Speech Communication in Occupational Noise Environments
[SCONE) facility. SCONE is a computer-controlled test facility used to assess the specch intelligibility
performance of hearing-impaired individuals who work in high noise environments. The contractor shall install and
document software and hardware upgrades for this facility. (CDRLs A0D5, AOO6. and ADOT

3.2.1.9. Real-Ear Attenuation at Threshold Measurement Facility. The contractor shall provide research, sustaiming
effort, and research subjects for the Real-Ear Attenuation 2t Threshold (REAT) Measurement Facility. The
contractor shall collect data in compliance with ANST S12.6-1997. Method Jor the Measurement of the Real-Ear
Attenuation of Hearing Protectors. The contractor shall conduct and document the periodic calibration of this
facility in order to demonstrate its accordance with ANST S 12.6-1997. The contractor shall conduct this calibration
at interval not to exceed 30 days between calibrations, The contractor shall sustain all tesy equipment inchiding: the
PC, printer, attenvators, noise generator, filters, loudspeakers, subject response button, video camera, and mondtor.
The contractor shall install software upgrades for this system as needed. The contractor shall sustain the subject
stattons during non-data collection times. (CDRL ADOZ)

3.2.1.10. Electronics Laboratory. The contractor shall Operaie and provide sustaining effort for the Electronies Lab.
The contractor shall provide expendable supplies such as solder, hook-up wire, resistors, capacitors, digital ICs,
sockets, cornectors and the like. The contractor shall control, inventory on an anmual basis, and maintain all
handtools, soldering wons, pocket volimeters and the Tike.

3.2.1.11. Computer Aided Design Facility. The contractor shall operate and provide sustaining effort for the
Computer Aided Design Facility by operating this facility approximately five hours per workday for the in-house
research program. The contractor shall provide expendables, as well as, required system repairs.

3.2.1.12. Audio-Visual Equipment Management., The contractor shall organize and manage the equipment rooms.
The contractor shall document and inventory the equipment describing the users, organizations, locations of the
equipment, and return dates. The contractor shall follow physical security precautions.

3.2.1.13. Microphone Development. The contractor shail develop, test, document. and report noise-canceling, 2 to
13 element, phased-array microphones and fiber optic microphones for near field speech measurement. (CDRLs
ADD3, ADD4, and ADOS)

32114 Virmal Audio Integration. The contractor shall integrate, document, and report virfual audio hardware
into aircraft and other operational environments. This iovolves integration with ANR, HMDs, and other hardware.
Operadenal environments include, but are not limited to, fighter and other aireraft, ATC towers and command and
control stations. (CDRLs AQ03, AG04, and ADDS)

3.2.1.15. Speech Intelligibility Measurement System. The contractor shall develop, fabricate, test, document, and
report a portable speech intelligibility measurement system. The contractor shall develop 10 subject stations with
te capability of operating at least two hours entirely from battery power. The contractor shall perform data
collection and data analysis for experiments using the modified thyme test and diagnostic thyme test. (CDRLs

ADO3, ADO4, and ADDS)
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3.2.1.16. Field Atienmation Research Measurement System. The contracior shall develop a field atténuation
measurement system that will be a ranspontable, audiometric booth for testing hearing protection devices,

Contractor shall use this measurement system to collect field hearing protector attenuation performance data at USAF
and other military instaliations in the continental US. The contracior shall investigate various palletizing options to
determine the best means 1o ansport the booth and shall consider the various environmental requirements of various
pallet options such as, but not fimited ta, cooling, lighting, and noise. The contractor shall design the entire system to

degrees F within plus or minus 2 degrees F for outside ambient temperatures down to -10 degrees F and upto 110
degrees F, The conmactor shall design the system such it adheres to both the ANSI-12 61997 and ANSET 12.42-199¢
attenuation measurement procedures and is able to collect hearing threshold data at the audiometric frequencies from
125 Hz to 8000 Hz. The conmractor shall design the system such that it is capable of conducting measurements using
the two different methods on two separate subjects simultancously. The contractor shall provide all test equipment
that is required to (a) implement the test procedures: (b) record, store, and transmit subject data: and (¢) instire the
comfort and safety of the system operators and subjects. The contractor shall develop, fabricate, modify, upgrade,
document, report, and sustain this field transportable atienuation measurement system. (CDRLs A0D3, AOOM, and
ADOS)

3.2.1.17. Aircrew Communications Enhancement System. The contractor shall develop the Aircrew
Communications Enhancement (ACCENT) System that will be an interactive, highly mielligible digital intercom
system for airbome applications. The cantractor shall design this laboratory development consisting of multiple
workstations that are interconnected by a high-speed fiber optic bus and contain the appropriate 16-bit A/D and DvA
conversion of at least 40,000 Himas per second. The contractor shall expand the workstation capability to allow the
integration of various audio technologies to include active noise reduction, sound localization, automatic voice
switching, speech recognition and voice control, speech (voice) synthesis, varizble audio bandwidth, fiber optic data
bus, speech (voice) enhancement, mmproved microphones and microphane arrays, and the like. The contractor shall
fabricate, install, test, document. and report the ACCENT System, Using the ACCENT System, the contractor shall
test and demonstrate the sffectiveness of the integrated technologies in enhancing the communications and
performance of aircrews in noisy environments. The ACCENT System shall be located in the Audio Command,
Control, and Communication Laboratory, the Performance and Communications Research and Technology
(PACRAT) Facility, or the Voice Communication Research and Evaluation System (VOCRES). (CDRLs ADO3,
AD4, and AQOS)

3.2.1.18. Active Noise Cancellation for Multi-Engine Aircraft. The contractor shall design, fabricate, and install ap
active synchrophasing system for use on USAF C- 130 aircrafi for the purpose of reducing internal and external
noise profiles. The contractor shall develop the system such that it maintains the desired propeller phase
relationships within I degree while in climb, cruise, or descent. The contractor shall collect, analyze, and report the
performance data on the system and aircraft, (CDRLs A0O3, AOD4, and AD0S)

subject panel. The contractor shall perform baseline audiomerry on all potential research subjects prior to their
employment and shall collect andiometric data on the entire subject panel biweekly. The contractor shall
mmmediately report any hearing threshold shifts preater than 10 dB from baseline 1o the government principal
investigator and the rescarch audiologist. The number of subjects is cxpected to range from 12-24 individuals and
they shall be used in the efforts described in section 3 and associated subparagraphs. The conmactor shall obtain
subjects possessing normal peripheral auditory acuity, be at least 18 years of age, and have 3 1o 4 hours available 1o
waork each day. The contractor shall comply with Air Force Instruction (AF1) 40-402, The Use of Human Subfects
in Research, Development, Test and Evaluation.

3.2.2. Environmental Noise Sustainment
3.22.1. Environmental Noise. The contracior shall sustain environmental noise monitoring and testing programs.
The conuactor shall calibrate and enhance the nojse momioring equipment, computerized acquisition equipment,
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noise testing equipment, and computer programs used for environmental noise research. This shall include, but not
be limited to, modifications 1o the following hardware, software or firmware: NOISECHECK equipment and
software, Boom Event Analyzer Recorder (BEAR), PCBOOM, BOOMMAP, NOISEMAP and other nojse
prediction models. The contractor shall develop and document new software programs as required to anaiyze,
retrieve, manipulate, and display noise data and to improve noise models required for environmental noise
assessments. The contractor shall document and report fesults from environmental research and nojse prediction
modeling. (CDRLs ADO3, ADO4, A006, and ADOT)

3.2.3. Vibraton Sustainment

3.23.1. Single Axis, Servo Hydraulic, Vibration Facility. The contractor shall sustain the Single Axis Servo
Hydraulic Vibration Facility to support the research in this facility. This facility is used to evaluate the coupling
effects of heavy equipment, such as, but not limited to, scating systems on human biodynamic response and visual
performance. (CDRLs ADO3 and AOO4)

3.2.3.2. Smgle Axis, Electrodynamic Vibration Facility. The contractor shall sustain the Single Axis,
Electrodynamic Vibration Facility to support the research in this facility. This facility is used to assess the effects of
smalllight items, such as, but not limired 10, seat cushions/materials and helmet-mounted systems on human body
resonance behavior, biodynamic response, and visual performance. (CDRLs A003 and A00D4)

3.2.3.3. Six Degree of Freedom Vibration Facility. The contractor shall sustain the Six Degree of Freedom
Vibration Facility (SIXMODE) to support the research in this facility. This facility is used to evaluate a variety of
human and human surrogate responses in complex vibratory environments mncluding, but not limited to, bicdynamic
response, performance, comfort, and health cffects. (CDRLs A003 and A0
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1. CONTRACT ID CODE PAG
AMENDMENT OF SOLICITATION/MODIFICATION OF CONTRACT | vlceer g R
2 AMENDMENT/MODIFICATION NO. 3. EFFECTIVE DATE 4 REQUISITIONPURCHASE RED MG 5. PROJECT NO. (W appicabia)
17 )
6 ISSUEDEBY  AFRLMLKH CODE FASES0 T. ADMINISTERED BY [ ofer than llem 6] CODE I S3I505A
USAF/AFMC DCMC DAYTON
AR FORCE RESEARCH FABORATORY . =] AREAC BUILDING 30 _
2310 EIGHTH STREET, BUILDING 167 1725 VAN PATTON DRIVE
WRIGHT-PATTERSON AFB OH 454337801 WRIGHT-PATTERSON AFE OH 45433-5302
JEANETTE M. ZIMMER  937-255-0405
jeansite zimmer@wpath.af.mil
8. HAME AND ADDRESS OF CONTRACTOR (No, sireel, counly, State and ZIP Code) | 9A AMVENDMENT OF SOLICITATION 10,
SYTRONICS, INC ;
4433 DAYTON-XENIA ROAD, BUILDING 1 98, DATED (SEEITEM 11)
DAYTON OH 45432 MAILING DATE
(937) 429-1466 GREENE COUNTY ) 104 MODIFICATION OF CONTRACT/ORDER NO.
NOV 30 2001 X F33615-98-D-6000 0003
108 DATED [SEE TEM 73]
COOE 1EEG9 | FACuITY CODE 25 SEP 1998
11. THIS ITEM ONLY APPLIES TO AMENDMENTS OF SOLICITATIONS
D The above ruribeted solicitalion is amendsd = set Sorth in ltem 14, The hour and de specifiad for riceipt of Ofiers D % extonded, I:] s not extended.
Offers must acknowledge receipt of his mendment pricr o tha hour and dale spetificd in the salicitation or as amended, by one of tha foilawlng metheds:
{a) By completng llems & and 15, and metwrning copias of the amendment, (b) By acknawledging receipt of this amendment on each copy of the offer
submiti=d; or (¢} By separate letler o telegram which mcudes 3 referencs lo the solicitsfion and amendment nmbers FAILURE OF YOUR ACKNOWLEDGMENT TO BE
RECEIVEDR AT THE PLACE DESHGNATED FOR THE RECEIPT OF OFFERS PRIOR TO THE HOUR AND DATE 5P ED MAY RESULT IN REJECTION OF YOLIR OEFER

If by vinue of this amendment you desire 1o change aa offer already submitied, such change may be made by lelagram or leler, provided each lelegram or leiter makes mderenca
to the seficstation and this amendment, and is rocered praor to the opening howr and date speciiod

12 ACCOUNTING AND APFROPRIATION DATA (i required)

13. THIS ITEM APPLIES ONLY TQ MODIFICATION OF CONTRACTS/ORDERS,
IT MODIFIES THE CONTRACT/ORDER NO. AS DESCRIBED IN ITEM 14.

(%]

A THES CHANGE ORDER IS ISSUED PURSUANT TO: { } THE CHANGES SET FORTH IN ITEM 14 ARE MADE IN THE CONTRACT ORDER NO. ITEM
10A.

8. THE ABOVE HUMBERED CONTRACTIORDER IS MODIFIED TO REFLECT THE ADMINISTRATIVE CHANGES (such a3 changes in paying oifics,
appropriation date, efe] SET FORTH IN ITEM 14, FURSUANT TO THE AUTHORITY OF FAR 43, 103b)
x C. THIS SUPPLEMENTAL AGREEMENT IS ENTERED INTO PURSUANT TO AUTHORITY OF:

FAR 52.249-14 Excusable Delays |
D.  OTHER (Specify type of modification and authoty)

E. IMPORTANT: contracior D is oot, L2 Is required o sign this document and rétim 1 copies to the issting office.
14. - DESCRIPTION OF AMENDMENTMODIFICATION {Drganized by UCF section headings, including sebcilaion/comrac Eubecl mallor where foaziie)

SUBJECT: No-Cost Time Extension

CHANGE IN OBLIGATION: Mone

CHANGE IN CONTRACT AMOUNT: None

PROGRAM MANAGER: Ronald Yates, AFRL/HECP, Wrighi-Patterson AFB, OH 45433

PAYMENT OFFICE:(SC1018) DFAS-CO/MNew Dominion, PO Box 182041, Columbus OH, 43218-2041
Except 2= provided berein, alf terms and condiions of In2 document referenced in f=m 24 or 104, 25 harelioe changed, remaing unchanged and in full force and efizct

15A NALE AND TITLE OF SIGNER (Type or prin) 18A. NAME AND TITLE OF SIGHER [Type or prind)
BARRETT L. MYERS JAMES DAVID BOX
President TConbacling Offices
158 CGN?RAETDHm’DFFEROR 15C. DATE SIGNED 168 \UNITED STATES OF M'EF&E%_\L 16C DATE SIGNED

.!? -

£ f g BY |;' g ;M ;. \ }/A—C

(Signature of persoh buihonzed 1o sigi] J 14 Nov 2001 alure of Conlracting Offcer) |50 Mov of
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1. Pursuant to FAR 52 249-14 Excusable Delays. this modification extends the pariod of performance for
CLINs 000170002 and 0003 to 30 Oct 02 =l B . !

2. As a result of paragraph 1 the Delivery Order is hereby modified as follows-

SECTION F - DELIVERIES OR PERFORMANCE-

SHIP MARK  TRANS

ITEM SUPPLIES SCHEDULE DATA QTY TO FOR PRI DATE
0001 1 L} 30 Oct 2002
Mown: RESEARCH AND DATA
ACRN- 9
Sec. Class: u
Descriptive Dala:

The schaduled delivery date is for completion of all research and data as required by the Statement of
Work, alch 1, and delivery of all reporis in sccordance with Exhibit A, Contract Dista Requirements List.

0002 1 u 30 Oct 2002
Noun: HARDWARE
ACRN: u
Sec. Class: u
Descripfive Data:

The scheduled delivery date is for defivery of 3l hardware in sccordance with the Statement of Work,
dated 17 June 1998

0003 1 u 30 Oct 2002
Noun: SOFTWARE
ACRN: u
Sec. Class; u
Descrpfive Data:

The scheduled delivery date is for delivery of all software in accordance with the Statement of Work,
dated 17 June 1998,

3. All other terms and conditions remain unchanged.

F33615-98-[-6000 000317
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AMENDMENT OF SOLICITATION/MODIFICATION OF CONTRAGT T Sl R TS L

2. ANENDMENTMODIFICATION MO 3. EFFECTIVE DATE 4. REQUASITIONPURCHASE REQ MO, 5. PROJECT NO. W apphicadia)

13 See Section G
& ISSUEDBY  AFRLMLEH CODE FARRSD 7. ADMINISTERED BY (¥ oliwer fham Rem §) CODE I SIE05A
USAF/AFMC B ] . | DCMC DAYTON
AlR FORCE RESEARCH LABORATORY [ AREAC BUILDING 30
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CHERYL K. ROBERTSON  (937) 656-9046
cheryl robertson@wpafb.af.mil
B, NAME AND ADDRESS OF COMTRACTOR (Mo, sireel counly, Stale and FIF Code] [E4] BA. AMENOMENT OF SOLICITATION RO
SYTRONICS, ING
4433 DAYTON-XENIA ROAD, BUILDING 1 TE OH. DATED (SEE ITEM 11}
DAYTON-OH 45432 MAIHNG DA

{937) 429-1466 GREENE COUNTY APR 0 4 2001 104 MODIFICATION OF CONTRAC T/ORDER MO,

¥ F33515-98-D-6000 0003
10B. DATED {SEE ITEM 13)
cODE  1EE69 | Facumycooe 1EEBS 25 SEP 1998
11. THIS ITEM ONLY APPLIES TO AMENDMENTS OF SCLICITATIONS =5
D Tha above numbered soficitaion i amended 2= et forth i Bem 14, The heas and date speciied for receipt of Offérs Dﬁmm, Dhn:tarhvdnu.

Ofers must acknowledge receip of this amendment prior ko the hour and dato speilied I e solicitaton orasammﬁd.hrmnﬂlmhhﬂqmm:

(a) B-,rnunpielﬁ-.gltamsﬂahdis,andreﬁrn&g mpisuf#mmnm“ﬁ{biaymwhgmnaptmuﬁmmmmpyﬂmwa
submifted or  {C) By saparate laiter or telagram which includes a reforence 1o i soficEstion and amandment numbars, FAILURE OF YOUR ACKNOWLEDGMENT 70 BE
RECEIVED AT THE PLACE DESIGNATED FOR THE RECEIET OF OFFERS PRIOR TO THE HOUR AND DATE SPECIFIED AMaY RESULT 1M REJECTION OF YOUR OFFER.
Itb;-vi-merud'wsammdme-ntymdesi-elud'ra!manuﬂerarrm},rm,wmmhmwmﬁgmum,mﬂeﬂmwwwhmmm

12, ACCOUNTIMNG AND APPROPRIATION DATA (7 reguired)

See Seclion G
13. THIS ITEM AFPLIES ONLY TO MDDIHCAﬁEJN OF CONTRACTS/HORDERS,
IT MODIFIES THE CONTRACT/IORDER NOQ. AS DESCRIBED IN ITEM 14.
)
A THIS CHANGE URDER i3 ISSUED PURSUANT TO: | J THE CHANGES SET FORTH IN ITEM 14 ARE MADE [N THE CONTRACT ORDER HO. ITEM
104,

8 THE ABOWE NUMBERED CONTRACT/ORDER IS MODIFIED TO REFLECT THE ADMINISTRATIVE CHANGES {=uch a5 changes in paying offica,
dppropation date, etc} SET FORTH N ITEM 14, PURSUANT TO THE AUTHORITY OF FAR 43.703(h).

. THIS SUPPLEMENTAL AGREEMENT IS ENTERED INTO PURSUANT TO AUTHORITY OF:

X | D.  OTHER (Specify type of modiication and authorily)
Mutual Agreement of the Parties and Limitation of Funds Clause, FAR 52.232-22

E. IMPORTANT: tontractor %) & net. |:| s requised 10 sign this document and refu copics o the g office.
14 DESCRIPTION OF AMEMNDMENTAMODEE ICATION (Ormanieed by UCF sacfion hesdings, including soliciation/conzast subwact matisr where feasible.)

SUBJECT: No-Cost Time Exiension and Incremental Funding

CHANGE IN OBLIGATION: $96,500.00 (Increase)

CHANGE IN CONTRACT AMOUNT: Mone

PROGRAM MANAGER: Ronald Yates, AFRLUHECP, Wright-Patterson AFB, OH 45433

PAYMENT OFFICE:(SC1018) DFAS-CO/MNew Dominion, PO Box 1 82041, Columbus OH, 43218-2041

Excixpt 35 provided hargin, all lermms and condsions of M= docsment referanced in lem 08 of 104, a5 haretofode changed, remains snchanged and In full force 2nd efied.

ThA HAME ANE TITLE OF SIGNER (Type or pent 18A. NAME AND TITLE OF SIGHER [Ty or pring]
JAMES DAVID BOX
Contracting Officer
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1. This modification is being issued to extend the period of performance for CLINS 0001, 0002 and 0003
until 31 Dec-01. The revised date is in accordance with the contractor's e-mail dated 16 Mar 01 and
hereby incorporated by reference. Additionally, pursuant to the the authority of the Limitation of Funds
clause (52.232-22) this delivery order is incrementally funded in the amount of $2,795,396.00, an
increase of $96 500.00.

2. Section B - is amended as follows:

5352.232-9001 IMPLEMENTATION OF LIMITATION OF FUNDS (AFMC) {(JUL 1297)

(a) The sum allotted fo this conlract Delivery Crder and available for payment of costs under CLINs
0001-0003 through 31 May 2001 in accordance with the dause in Section | entitied Limitation of Funds, is
$2,795,396.00, an increase of $96,500.00.

3. G008 INCREMENTAL FUNDING (APR 1997)

The Delivery Order will be incremenatally funded pursuant to the Limitalion of Funds clause, FAR 52.232-
11. Funds are hereby obligated in the amount of $2,795,396.00 and it is estimated they are sufficient for
contract performance through 31 May 01,

4. All other terms and conditions remain unchanged.

Qty Unit Price
ITEM SUPPLIES OR SERVICES Purch Unit Total ltem Amount
000114 CLIN Change
Noun: Funding Info Only
ACRN: AP +596,500.00
Descriptive Data:

PR: GWSHED17201042
GWSHED17201089
Confract JON: 7184CH22
Funding JON: 71840868 ($53,000.00)
71840869 ($43,500.00)
Contract RCCC: 6HCOO0
Funding RCCC: 6HCFDO

FR3675-95-De6000 000313
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SHIP MARK  TRANS

ITEM SUPPLIES SCHEDULE DATA QTY TO FOR PRI DATE
0001 1 u 31 Dec 2001

Nour: RESEARCH AND DATA

ACRN: g

Sec. Class: u

Descriptive Data:

The scheduled delivery date is for completion of all research and data as required by the Statement of

Work, atch 1, and delivery of all reposts in accordance with Exhibit A, Contract Data Requirernents List
0002 1 (9] 31 Dec 2001

Nown: HARDWARE

ACEN: u

Sec. Class: u

Descrpfive Data:

The scheduled delivery date is for deffvery of all hardware in accordance with e Slalement of Work,

dated 17 June 1998,
0003 1 u 31 Dec 2001

Nowmn: SOFTWARE

ACRN- 3]

oec, Class: U

Cescriptive Data:

The schedudad delivery date is for defivery of all software in accordance with the Statement of Wark,

dated 17 June 1998,

Obligation

ACEN Appropdation/l mt Subhead/Supplemental Accounting Data Armount
AP ACRN Change +5$96,500.00

57 13600 291 47A8 627184 BHCPOO 02040 62202F 503000 FO3000
New ACRN Amount:  $321,500.00

Funding breakdown: On CLIN0D0114:  +596,500.00

PRIMIPR: GWSHEQ17201042  $53,000.00
GWSHEQ1T201089  $43.500.00

JON: T184CH22

Descrptive dafa:

Contract JON: 7184CH22

Funding JON: 71840868 ($53,000.00)
71840863 ($43,500.00)

Contract RCCC: 6HCO00D

Funding RCCC: 6HCPGO

PR IS COMPLETE

F33615-08-D-6000 000313
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F33615-98-D-6000 0003

In accordance with the provisions of the Basic Contract and this delivery order, the Contractor shall
accormplish the effort described in the attached Statement of Work (SOW), dated 17 June 1998, and entitled

"Basic, Exploratory, and Advanced Development of Adaptive Interface Technology™, at a total not 10
exceed amount of $3,059.031.42.

SECTION B

1. 5352.216-9001 PAYMENT OF FEE (AFMC)(CPFFY(IUL 1937)

The estimaied cost and fee for this delivery order are shown below,
set forth below may be increased or decreased onty by negotiation and modification of the contract delivery
order for added or deleted work. As determined by the contracting officer, it shall be paid as it accrues, in
regular installments based upon the percentage of completion of work (or the expiration of the agreed-upon
period(s) for term contract(s).

The applicable fixed fee or target fee

Estimated Cost: $2,874,404.78
Fixed Fee: § 18462664

2. 53522329001 IMPLEMENTATION OF LIMITATION OF FUNDS (AFMC) (JUL 1997)

(a)

(b)

The sum allotted to this contract delivery order and available for paymenl of costs under CLINs 0001-0003

through 1 November 1998 in accordance with the clanse in Section T entitled "Limitations of Funds" is
$18,600.00.

In addition to the amount allotted under the "Limitations of Funds” clause, the additional amount of
$1,400.00 is obligated for payment of fee for work completed under CLINs 0001-0003.

Page 2




SECTION B F33615-98-D-6000 0003

ITEM

- ]

SUPFPLIES /SERVICE ETY ONIT UNIT PRICE TOTAL AMOUNT

G001

1 LO $3,059,031.42 5£3,059,031.42

noOUn :
RESEARCH & DATA

ACTI: contrack type:
3 U - COST PLUS FIXED FEE
security: faob: inspection: acceptance: stock mumber (nsn) -

UHNCLASSIFIED DESTINATION DESTINATION DESTINATION H - NOT APPLICABLE

descriptive data-:

THE CONTRACTOR SHALL CONDUCT RESEARCH IN ACCOFRDANCE WITH THE STATEMENT OF WORE
ENTITLED *ERSIC, EXPLORATORY, AND ADVANCED DEVELOFMENT OF ADAPTIVE INTERFACE
TECHNOLOGY™, DATED 17 JUNE 1998 THE CONTRACTOR SHALL ALSD SUBMIT DATA IN
ACCORDANCE WITH EXHIBIT A, THE CONTRACT DATA REQUIREMENTS LIST, oD FOBRM 1423,
DATED 18 MAY 1998, ATTACHED HERET(.

ITEM SUPPLIES /SERVICE 0Ty UNIT UNIT PRICE TOTAL AMOINT
000101

Mouar:

FUNDING INFO ONLY

BCYIL:

AR $20,000.00

descriptive data:

PR NUMBER GHECA9872HC12Z
ITEM SUPPLIES/SERVICE Ty UNIT UNIT PRICE TOTAL AMOUNT
0002 i LD MNSP HEP

TIOarn &

HARDWALE

Acrn: contract L[ype:

o 0O - COST PLUS FIXED FEE

security: fch: inspection: accaptance: stock number (nsn) -

UNCLASSIFIED DESTINATION DESTINATION DESTINATION H - MOT APPLICABLE

descriptive data:
DELIVER HARIDWARE IN ACCORDANCE WITH STATEMENT OF WORK, DATED 17 JUME 1998. THE

COST. OF THIS CLIN IS INCLUDED IN CLIN 0DOI.

Page 3




TOTAL AMOUNT

ITEM SUPPLIES/SERVICE o7y ONTT UNIT PRICE
0003 1 LO NSP

nouny - it o |

SOFTWARE

ACTT: contract type:

I O - COST PLUS FIXED FEE

security: fob: inspection: acoceptance:

UNCLASSIFIED DESTINATION DESTIMATION DESTINATION

deseriptive data:

HED

stock mumber(nsn) :
N - HOT APPLICAELE

THE CONTRACTOR SHALL PROVIDE SOFTWARE AS FEQUIRED IN STATEMENT OF WORK, DATED
17 JUNE 1558, ATCE 1. THE COST OF THIS CLIN IS INCLODED IN CLIN 0001,
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= ) e ] TRANS

ITEM : OTY  SHIP 70 MARK FOR FRT DATE

0001 1 i 25 Mar 2001
TR

RESEARCH & DATH

acrm: security:
bt 1]

descriptive data:

The scheduled delivery date is for completion of all ressarch and data as
required by the Statemsnt of Work, atch 1, and delivery of all reports in
accordance with Exhibit A, Contract Data Regquirements List.

TRANZ
ITEM [o0.i3'd EHIP TQ MARK FOR PRT DATE
oof2 1 U 25 Mar 2001
sScurity:
U

descriptive data-
The scheduled delivery date iz for delivery ofF all hardwars in accordance with
the Statement of Work, dated 17 June 1993,

TRANS
ITTEM oTY. SHIP T MARK FOR DBRT DATE
Goo3 1 (E] 25 Mar 2001
security:
o

descriptive data:
The scheduled dslivery date is for any software to be delivered in accordance
with Statement of work, dated 17 June 19598

Fage s




F33615-98-D-6000 D003

SECTIONG
ACRN CLB:LI CEATION AMOIRmT
A £20,000.00
Cn Clin 000101-: $20,000.00
fund cite:
57 83600 438 47AB 627184 ERG6E00 552 €2202F S03000 FO3000

descriptive data:
FR IS COMPLETE.

PR: GHECAY372HC122
GON:T1B4CHZ2
CCC: 686600

1. G005 PAYMENT INSTRUCTIONS FOR MULTIELE ACOOUNTING CLASSIFTCATION CITATIONS (FEBR
1597

PAYMENT FOR ALL EFFORT UNDER THIS DELIVERY ORDER SHOULD EE MADE IN THE ORDER
AND AMIUNTS SHOWN IN THE INFORMATIOMAL SUBLINE(S) IN SECTTON B, CLIN {001 oF
THE CONTRACT AND RECADPED BELOW. EXHAUST THE FUNDS IN EACH ACEN BEFORE USING

FUNDZ FROM THE NEXT LISTED ACRN.

SUBCLIN N, TOTAL OBLICGATED
AR 000101 £20.000. 00

2. GOOB INCREMENTAT. FUNDING (APR 1937)

THE DELIVERY ORDERS WILL BE INCREMENTALLY FUNDED PURSUANT TO THE LIMITATION OF
FUNDS CLAUSE, FAR 52.212-2J. FUNDS ARE HEREEY OBLIGATED IN THE AMOUNT OF
$20,000.00 2ND IT IS ESTIMATED THEY ARE SUFFICIENT FOR CONTRACT PERFORMANCE

THROUGH 1 NOVEMEER 1553,

EECTION J — LIST OF ATTACHMENTS

atch 1 Statement of Work, entitled “Basic, Exploratory, and Advanced
Development of Adaptive Interface Technolagy®, dated 17 June 1998,

Exhibit A DD Form 1423, Contract Data Regquirements List (CORLs) ., dated 18 May 1993.
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STATEMENT OF WORK
Delivery Order 0003

Basic, Exploratory, and Advanced Development
of Adaptive Interface Technology
17 Jun 98

DESCRIPTION OF WORK

1.0 SCOPE. The purpose of this effort is to provide research and sustainment for the on-going development and
evaluation of adaptive interface concepts and technologies employing combinations of virtual and non-virtual
lechniques. The scope of the required work includes (1) planning and execution of a combination of basic
research, exploratory development, and advanced development, (2) sustaining effort of the Human Inte rface
research facilities utilized in the development and evaluation of adaptive interface technology, such as the
Synthesized Immersion Research Environment (SIRE)and Combat Observation and Visualization
Environmeny(COVE), (3) perform research specified by the US/French Memorandum of Understanding (MOU)
regarding the Cooperative Development and Evaluation of Super Cockpit Technologies to include hardware and
software development, systems integration, research plan development and execution, and documentation, (4)
perform research in the adaptive interface development within the requirements of the US/British Vista Warrior
Project Arrangement to include hardware and software development, systems integration, research plan
development and execution, and documentation, (5) perform research as specified in the US/Australian Virtual Air
Commander Project Arrangement to include hardware and software development, systems integration, research
plan development and execution, and documentation, (6) perform research as specified in the CRDA with the
Kettering Medical Center for developing interface technology applicable to neuro-surgery 1o include hardware and
software development, systems intcgration, research plan development and execution, and documentation, and (7)
perform research for the New World Vista Program, specifically the development of mult-sensory and adaptive -~
display and control concepts and their application 1o synthetic task environments (STE) such as the Predator STE.

2.0 APPLICABLE DOCUMENTS

2.1 US/French MOU Regarding the Cooperative Development of Super Cockpit Technologies and Program
Arranpement One.

22  US/British Vista Warrior Project Arrangement

23 US/Australian Virtual Air Commander Summary Statement of Intent

24 CRDA with Ketiering Medical Center

25  Proposal to AFOSR entitled Understanding artentional mechanisms underlying increases in performance
asseciated with multi-sensory displays.

2.6 Defense Technology Objective HS.23.02 - Immersi ve, Adaptive Interfaces for UAVs

3.0 REQUIREMENTS
3.1 Exploratory Development and Research
3.1.1 Research program plan

3.L.L1. The contractor shall develop a research program plan for the development and evaluation of adaptive
interface technology, multi-sensory virtual interfaces and synthetic environments. The contractor shall plan the
mvestigation of fundamental issues involved in the development and evaluation of adaptive interfaces and the
construction of operating interfaces which demonstrate characteristics of these issues. The contractor shall
investigate research issues which include, but are not limited to, multi-sensory interactions in supporting human
performance, integration of mulli-sensory information to facilitate flight control and tele-operation, perception of
dynamic orientaton, design and evaluation of multi-sensory cockpit interfaces, development and evaluation of
real-time models of human perception, cognition, and control performance, development and evaluation of direct
and in-direct measurement of operator state, and affects of closing the loop between the operator and system using
adapuve algorithms which dynamically modify characteristics of displayed information and control device-to-
modality linkages. The contractor shall plan, perform, and document research supporting the proposal to AFOSR's

Arch 1
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New World Vista program. as depicted in paragraph 2.5. The contractor shall document, in technical reports,
conference proceedings, and journal articles, the results of this research, along with research conducted in support
of other programs. The contractor shall maintain a report of journal article submissions and publications, update
the report monthly, and make it easily accessible to the Government.

3.1.1.2. The contracior shall monitor ongoing technical developments in the area of virtual interfaces and synthetic
environments. The conractor shall maintain the program plan such that it accurately reflects current research lines
within the program, progress of the research program, significant accomplishments, anticipated facility and
resource requirements. and projected research products. The coatractor shall submit the research program plan to
the Government for coordination on a regular basis. (CDRLs AGO! and A002)

3.1.1.3. The contractor shall develop protocols for the uss of human subjects in the SIRE, COVE, and other HEC
virtual environments facilities. The objective of the protocals is to characterize the nature of the experimentation
to be done, identify any safety implications of research facilities or experimental methods, and deseribe the
research facility capability and characteristics,

3.1.2 Experimental plans

The contractor shall develop an overall research program plan to coordinate the use of experimental facilities and
other resources as well as to establish procedures for planning experiments, determining the number of subjects
needed, and estimating costs and schedule requirements. The contractor shall track the cost and schedule for
individual experiments and shall consolidate this tracking into rolled-up research areas for management review.
The contractor shall develop individual experimental plans for each experiment conducted in the SIRE, COVE,
STORM, and the ACT facility, along with experiments conducted externally to HEC facilities, in conjunction with
the overall research program plan. The contractor shall develop the experimental plans to include detailed
specification of specific experimental manipulations 10 be performed, specific measures of human performance 1o
be obtained, specific facility requirements and operating tolerances, analysis technigues to be employed, technical
requircments, and subject requircments. The contractor shall submit individual experimental plans to the
govermnment for coordination. (CDRL AQD2)

3.1.3 Experimental research

Contractor shall assure that the facility is operating within tolerances specified in the experimental plan and that
experimental procedures can be implemented accurately. Following verification of facility operations and
experimental procedures, the contractor shall collect expermmental data using subjects from the contractor's subject
poel or Government-supplied crew members. The contractor shall conduct appropriate descriptive and inferential
statistical analyses of the experimental data using graphical, pictorial, and tabular summaries to illustrate and
describe the data. The contractor shall document the research findings in the form of briefings, technical reports,
journal articles, and conference proceedings papers. The contractor shall also attend conferences and present the
results of experimental research as required to transition research results to other Governmental agencies, industry,
and academic institutions. (CDRLs AD02, A0O3, and ACO4)

3.1.4 Interface concephualization

The contractor shall conceptuzlize novel interfaces that mszy have application to Air Force crew stations and ntlize
both viral and non-virtual control and display devices. The contractor shall document the interface concepts ina
form supporting the generation of hardware and software requircments specifications. The contractor shall
demonstrate these interface concepts within the SIRE, COVE, and the Predator STE as independent concepts as
well as integrated into 2 coherent crew station concept. The contractor shall evaluate the concepts within
controlled experimental conditions as independent concepis as well as globally evaluated as parts of a coherent
crew station. The development of real-time adaptive interface concepts shall be the prevalent design domain. This
design domain includes the use of real-time computational models of the human operator, such as a modified EPIC
model, as ideal obscrvers combined with real-time human operator state estimators. The coatractor shall use
differences in estimated and measured operator state 1o adapt interface display and control characteristics in real-
time such that overall weapon system performance is improved. (CDRLs A002, ADO3, ADD4, A005, AQDG, and

AT

Atch 1
Page 2 of 10

F33615-98-D-6000/0003



3.2 Research Facility Sustainment

In order 1o perform the rescarch the contracior shall sustain the SIRE, COVE, and Predator STE research facilities.
This shall include the image generation hardware and software, the computational and nerworking hardware and .
software, the projection sysiems. belmet mounted displays and sights, and audio image generation and portrayal
system. The contractor shall manage the configuration of the research facilities, equipment, and systems. The
coniractor shall document equipment failures in an automated record log. After repair of equipment, the contractor
shall assess the repatred equipment to ensure requirement satisfaction and shall re-calibrate the facility equipment.
The contractor shall provide all test equipmient required for re-calibration and measurement. (CDRLs ADO2, ADOS,
ADDG, and ADDT)

The contractor shall provide documentation on all hardware configurations in the SIRE, COVE, and Predator STE
labs. This documentation will include operating procedures and will be updated when any hardware modifications
are made. The contractor shall develop a documentation methodology for system software configuration which
shall involve the following:

- Systems software requirements

- Software design

- System software use

The contractor shall develop software that performs the following functions and maintain documentation that
describes the configuration of developed software which includes, but is not limited 1o, the following;

- Head-up display

- Helmet mounted display

- Liquid crystal display

- Audio image geperation

- Adrcraft acrodynamics

- Haptic image generation

- Data acquisition

- Manned combat models

- Digital threat models

- Weapon models

- Shared memory

- Simulated avionics displays

- Synthetic environment immersion

- COVE experimental facilities

- Cognitive-Perceptuzl-Control models(such as EPIC, SOAR, or HOMER)

- MODSAF and EADSIM

- DIS—compliance Interface software and hardware

3.2.1 Compuwational architecture interconnecting SIRE workstations

The contractor shall develop a computational architecture interconnecting SIRE, COVE, and other HEC
workstations, along with MODSAF or EADSIM models. This interconnection shall be DIS compliant whenever
possible. The contractor shall configure the existing computational resources and shall acquire additional
computational resources to create a system of networked computers sharing a network server and controlling
research stimuli sequences, generating 3-dimensional data bases, supporting analysis of empirical data, creating
and editing audio stimuli, znd supporting regular software backup and configuration management procedures. The
contractor shall acquire appropriate compiler, linker, and other software development tool Licenses to support the
mierconnected architecture. The contractor shall ensure that the interconnection does not interfere with real-time
operations within the facility by developing concurrent operalion requirements prior to architecture design
finalization and developing metrics to test the concurrent Opcrations against requirements once installed. The
contractor shall also conceptualize altenative interfaces 10 the SIMAF facility. (CDRLs ADOZ, A005, A006, and
ADOT)

322 Graphics/computational architecture in Predator STE
The contractor shall provide graphics display hardware and software, and computational upgrades 1o the Predator
simulation enabling the Predator STE to continue adaptive interface development and evaluanons. The contractor

shall develop performance requirements for the graphics and computational equipment and shall submit E;:Jgeh i
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requirements to the Government for coordination. The contractor shall integrate the provided graphics hardware
and software into the Predator STE and characterize its performance. (CDRLs A002, AGOS, AO06. and AOOT)

323 Vinual audio componenis

Studies requiring the use of 3-D localized sound and auditory communications will be commonplace within the
SIRE/COVE/Predajor STE during the penod of this delivery order. The contractor shall survey the industry with
respect o virual auditory localization. The conmactor shall procure, design, implement. and instal] all necessary
audio and localization equipment needed to execute the research program plan. The contracior shall integrate and
mamtain both hardware and software for the audio localization systems in the SIRE/'COVE/Predaior STE for the
research program plan. The contractor shall design, Incorporate, and maintain an unobirusive stereo intercom
system into the SIRE/COVEPredator STE environments. This system shall provide two Way COmmunication
between all of the stations in the SIRE, but shall also have the ability to isolate two way communication of any one
Of mare stations from any other one or more stations. In addition 1o tWo way communication, audio inputs shall be
provided so external audio sources may be utilized. (CDRLs AD02, ADOS, AQDS, and ADOT)

324 Three-dimensional model buildin Jis

3.2.4.1. The contractor shall furnish and produce database modeling tools to be used for creation and modification
of terrain, virtual environments, and other necessary 3D elements. The tools shall support conversion of all widely
utilized model storage formats. The contractor shall furnish hardware necessary 1o penerate, view, and store terrain
databases, 3D virmal environments, and 3D elements. The contractor shall minimize utilization of the of the
primary graphics generator and reinforce simultancous operations and development activiies. (CDRLs A0O6 and
ADOT)

3.2.4.2. The contractor shall furnish or produce two terrain databases of sufficient detail for an air-to-ground based
simulator and one terrain data base supporting simulated air-to-air combat. In addition, the contractor shall create
and purchase appropriate target models of perceptual importance for placement within the terrain database.

Terrain and objects provided shall be available in at least three detail levels 1o allow the data to be used with all
graphics generators in the SIRE/COVE/Predator STE. The contractor shall furnish or produce software capable of
generating different detail levels. (CDRLs AQOS6 and ADOT)

3.2.4.3. The contractor shall provide software for sustaming the research program plan. The contractor shall
furnish tools for 3D data format and 2D image format conversion. The contractor shall furnish, produce, modify,
and maintain software required for data visualization and perceptnal research. (CDRLs AOOS and AGO7)

3.2.44. To enhance technology wansition, the contractor shall document software algorithms and techniques
which provide enhanced percepmual characteristics 1o visual presentations within virual and synthetic
environments. The contractor shall report this research technology using technical reports, journal articles, and
conference proceedings. Algorithms in this category include camouflage generation and placement in 3D
environments, interactive and automatic level-of-detail algorithms, and enhancing depth of field perception through
graphic modification. {(CDRLs AOOS and ADOTY

3.2.45. The contractor shall develop models on the Silicon Graphics Onyx, or replacement systems, that includes,
but is not limited to, the following graphics capabilities:

- Atmospheric visibility studies (e.z. glare, fog, smoke, smog)

- Night/day cockpit illumination intensity studies

- High-G tums or critical maneuver studies

- Tight flight formation studics

- Terrain and surface vessel detection capability

- Aircraft carrier takeoff and landing studies

3.2.4.6. The contractor shall propose alisrnatives for replacing the Silicon Graphics Onyx in the SIRE. The
contracior shall evaluate at least one aliemnative that uses six Pentivm based syslems incorporating graphics- _
accelerating card-sets supporting the OpenGL lan guage. The contractor shall develop performance requirements
for the graphics and computational equipment and shall submit those requirements to the Govermment for

coordination before integration.
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3.2.5  Characterization of system performance
The contractor shall develop technigues for measuring system and facility performance characteristics. The
contractor shall evaluate metrics that include, but are not limited to, the following:

3.2.5.]1 Speed (e.g. computational speed of processors, and draw rates of points, lines, and polygons)

3.25.2 Efficiency (the zmount of data collection that can take place without impacling performance, optimization
of code, optimum ordering of processing tasks, and elimination of precessing redundancy)

32.5.3. Resource consumption (e.g. CPU time, no. processors, memory utilization (RAM/disk), power
consumption, network activity, shared MEMOTY access )

3.2.5.4 Response time (e.g. aggregate delay time of individoal time delays for cach system component)

3.2.5.5. Mean-time berween failure (i.e. given a particular system configuration being able to predict when a
system failure will take place)

3.25.6. Synthetic environment immersion capability and perceptual realism

3.2.6  Physiologic-based workload metrics with computational models of operator state

The contractor shall integrate physiologic-based workload monitors with real-time moddels of operator state and
shall correlate their outputs under complex flight simulation environments within the SIRE and the Predator STE.
The contracior shall determine and implement hardware and software modifications required. The contractor shall
install necessary components into the SIRE and shall also conduct tests and evaluations 1o quantify operational
reliability and metric robustoess. The contractor shall also develop a "concept demonstrator” incorporating a
closed-loop system in which the output of the workload monitor and operator model is used 1o modulate the
amount and type of sensery information presented to a subject

3.27  Alternative controls integration with the SIRE/COVE Predator STE

Contractor shall research the design of alternative controls techniques. The contractor shall evaluate the
effectiveness of alternative control technigues in operationally relevant tasks that are supplied from exiernal
sources. To enable virmal interface design prototyping, the contractor shall integrate alternative control techniques
and technologies into the SIRE/COVE/ and Predator STE. These alternative controls inclode, but are not mited
to, data gloves, eye line-of-sight measurement and control systems, brain activated conmol systems, whole-body
movement detection systems, voice actuated control and recogmtion systems, and touch sensitive systems.

3.2.8 High performance computing resources for human engineering applications

The contractor shall provide technical sustainment for the planned use of high performance computing resources in
the technical domain of human factors and human engincering rescarch. The contractor shall conduct periodic
technical literature reviews and technology assessments of both the hi gh performance computing domain and
buman engineering/human factors domains. The contractor shall identify and document (1) linkages, or needs, in
the human factors’human engineering domains that high performance computing may satisfy, and (2) opporiunities
that high performance computng may enable in the human engineering/human factors domain. (CDRL A001)

3.3 US/French Super Cockpit Development

For the US/French MOU, as depicted in paragraph 2.1 document of this SOW, the contractor shall research and
develop partially immersive multi-modal interfaces which utilize US and French fabricated control and display
devices. The contractor shall acquire equipment, software and sustzin the development and delivery of sysiems
required under the MOU. The contractor shall conceptualize mterface designs, analyze their potential
effectiveness, fabricate prototypes, and evaluate their ability to increase performance of future weapon sysiems.
The contractor shall document, in technical reports, journal articles, and conference proceedings, the resulting
interfaces and their subsequent evaluations. The contractor shall produce and submit an experimental plan ta be
reviewed by the Government in support of this MOTIL
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33.1 Systems engineering

The contractor shall perform systems engincering to include, but not be limited to, computer architecture design,
acquisition, installation, and intsgration, systems documentation, and systems and configuration management as
required within the expenmental plan. Utilization of the SIRE and COVE for the US/French MOU must be
miegrated in the experimental plan. Systems designed and developed shall be documented. The contractor shall
provide configuration management plans and hardware and software specifications supporting interaction with
representative of the French Government, For periodic briefings held between the Government and representatives
of the French Government, the contractor shall prepare briefings and participate in technical discussions both in the
US and in France. (CDRLs A003, AOO4, A3, and ADOG)

332 Hardware development

The contractor shall develop, acquire and integrate hardware required to implement the US/French Super cockpit
flight simulations, both in the US and in France, as described in paragraph 2.1 document of this SOW and the
experimental plan. The contractor shall install and interface helmet mounted displays, magnetic helmet tracking
systems, and auditory display equipment. The contractor shall document all developed or medificd hardware to be
transferred to the French Government through appropriate channels. (CDRLs ADO2 and ADOS)

333 Software development

The contracior shall develop, acquire and integrate software required to implement the US/French Super cockpit
flight simulations, both in the US and in France, as described in paragtaph 2.1 document of this SOW and the
experimental plan. This software encompasses all operational aspects of the Integrated Visually coupled system
(MSID), the Mini Visvally Coupled Airborne Systems Simulator (Mini-VCASS) and the Binocular Visually
Coupled system (C-VCASS). The contractor shall validate and verify the operation and correctness of all software
produced by developing acceprance test procedures for each individual device as wrll as overall system
performance. The contractor shall document all developed or modified software to be transferred to the French
Government through appropriate channels. (CDRLs ADO2, A0O06. and ADOT)

33.4 Collaborative research plan with French CERMA and CEV

The Contractor shall develop a joint research plan with the French CERMA and CEV agencies to achieve the goals
of the US/French MOU as described in paragraph 2.1 document of this SOW. The contractor shall interact ona
regular basis with the appropriate CERMA and CEV personnel to establish research plans and timelines, generate
experimental designs, collect experimental data, perform joint data analyses, coordinate experimental work, and
co-author and present papers. (CDRLs A002, AOO3. and Al

33.5 System installation in France

In compliance with the collaborative US/French rescarch plan, the contractor shall travel to designated facilities
and install and sustain the equipment and software. The contractor shall document any cchancements and upgrades
to the installed hardware and software. The contractor shall train representatives of the French Government
regarding the moedification and operation of the virtual interface devices and systems. (CDRLs A002, ADDS, and
ADDT

33.6 Interface design

The contractor shall conceptualize, prototype, evaluate, and document adaptive interface alternadves as required to
support the experimental plan. The contractor shall analyze each alternative to the greatest extent possible for
performance and implementation characteristics. The contractor shall document in briefings, journal articles,
conference proceedings, and technical reports these design alternatives. With Government approval and using
existing laboratory facilities, the contractor shall demonstrate individual adaptive interface concepts. The
contractor shall integrate thess individual interface concepts into existing interface configurations when
appropriate. (CDRLs ADO3, AG04, A0OS, and ADOS)

3.4 US/British Vista Warrior development

For the US/British Vista Warrior Project, as depicted in paragraph 2.2 document of this SOW, the contractor shall
research and develop adaptive and immersive multi-modal interfaces. The contractor shall acquire equipment,
software and sustain the development and delivery of systems required under the MOU. The contractor shall

concepnialize interface designs, analyze their potential effectiveness, fabricate prototypes, and evaluats E%ﬂ ﬁbiiiiry
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to increase performance of future weapon systems. The contractor shall document, in technical reports, journaj
articles, and conference proceedings, the resulting interfaces and their subsequent evaluations. The contractor shall
produce and submit an experimental plan to be reviewed by the Government in support of this MOU. The
contractor shall integrate British-developed equipment in the SIRE and ACT laboratories as required under the
Vista Warrior Project Arrangement.
341 Systems engincering

The conwractor shall perform systems engineering to include, but not be limited to, computer architecture design,
acquisition, installation, integration, systems documentation. and systems and configuration management as
required within the experimental plan. Utilization of the SIRE, ACT, and COVE for Vista Warrior must be
miegrated in the research program plan. Systems designed and developed shall be documented. The contractor
shall provide configuration management plans and hardware and software specifications for interacting with
representative of the British Government. For periodic briefings held between the Government and Teprescntatives
of the Brilish Government, the contractor shall prepare briefings and participate in technical discussions both in the
US and in the UK. (CDRLs A0G3, ADO4, ADDS, and AGDS)

3.42 Hardware development

The contractor shall develop, acquire and integrate hardware required to implement the US/UK Vista Warrior
flight simulations, both in the US and in the UK, as described in paragraph 2.2 document of this SOW and the
expenimental plan. The contractor shall install and interface helmet mounted displays, magnetic helmet tracking
systems, alternative control devices, adaptive interface components, and anditory display equipment. The
contractor shall document all developed or modified hardware to he transferred to the UK Government through
appropriate channels. (CDRLs A002 and A003)

343 Software development

The conmractor shall develop, acquire and integrate software required to implement the USUK Vista Warrior flight
simulations, both in the US and in the UK, as described in paragraph 2.2 of this SOW and the experimental plan.
The contractor shall validaie and verify the operation and correcmess of all software produced by developing
acceplance test procedures for each individual device as well as overall system performance. The contractor shall
document all developed or modified software to be transferred to the British Government through appropriate
channels. (CDRLs A00O2, A006, and AOOT)

3.4.4  Collaborative rescarch plan with DERA and the CHS

The Contractor shall develop a joint ressarch plan with the DERA and the CHS to achieve the goals of the Vista
Warrior Project Amrangement as described in paragraph 2.2 document this SOW. The contractor shall interact on a
regular basis with the appropriate DERA and CHS personnel (o establish research plans and timelines, generate
experimental designs, collect experimental data, perform joint data analyses, coordinate experimental work, and
co-author and present papers. (CDRLs ADOZ, AQ03, and ADD4

345 System installation in the UK

In compliance with the US/UK research plan, the contractor shall travel to designated facilities and install and
sustain the equipment and software. The contractor shall document any enhancements and upgrades to the installed
hardware and software. The contractor shall train representatives of the British Government regarding the
modification and operation of the adaptive and immersive interface devices and systems. (CDRLs ADO2, ADDS,
and AQOT)

346 Interface design

The contractor shall conceptualize, prototype, evaluate, and document immersive., adaptive interface alternatives as
required to support the experimental plan. The contractor shall analyze each alternative to the greatest extent
possible for performance and implementation characteristics. The contractor shall document, in briefings, journal
articles, conference proceedings, and technical reports, these design alternatives. With Government approval and
using existing laboratory facilities, the contractor shall demonstrate individual adaptive interface concepts. The
contractor shall integrate these individual interface concepts into existing interface configurations when
appropriate. (CDRLs A0O3, AD04, ADOS, and A0DG)
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33 Virtual Air Commander Development

For the US/Australian Virmal Air Commander Project Arrangement, as depicted in paragraph 2.3 of this SOW, the
contractor shall research and develop adaptive and immersive multi-riodal interfaces. The contractor shall acquire
equipment, software and sustain the development and delivery of systems required under the MOU. The contractor
shall conceptualize interface designs, analyze their potential effectiveness, fabricate prototypes, and evaluate their
ability to increase performance of future weapon sysiems. The contractor shall document, in technical Ieports,
journal articles, and confersnce proceedings, the resulting interfaces and their subs-v.':q-ucm evaluations. The
contractor shall produce and submit an experimental plan to be reviewed by the Government in support of this
MOU. The contractor shall integrate Australian-developed equipment or concepts in the HEC laboratory facilities.

3.5.1  Systems engincering

The contractor shall perform Systems engineering to mclude, but not be limited to, computer architecture design,
acquisition, installation, integration, systems documentation, and systems and configuration management as
required within the experimental plan. Utilization of the SIRE, STORM, and COVE for Virtual Air Commander
must be integrated in the research program plan. Systems designed and developed shall be documented. The
contractor shall provide configuration management plans and hardware and software specifications for interacting
with representative of the Australian Government. For peniodic briefings held between the Government and
representatives of the Australian Government, the contracior shall prepare briefings and participate in technical
discussions both in the US and in Ausiralia, (CDRLs ADD3, A0D4, ADOS, and ADDE)

3.5.2 Hardware development

The contractor shall develop, acquire and integrate hardware required to implement the Virtual Air Commander
flight simulations, both in the US and in Australia, as described in paragraph 2.3 document of this SOW and the
experimental plan. The contractor shall install and interface helmet mounted displays, magnetic helmet tracking
systems, and auditory display equipment. The contractor shall document all developed or modified hardware to be
transferred to the Australian Government through appropriate channels. (CDRLs AQOZ and ADOS)

353 Software developmem

The contractor shall develop, acquire and integrate software required to implement the Virmal Air Commander
flight simulations, both in the US and in Australia, as described in paragraph 2.3 of this SOW and the experimental
plan. The contractor shall validate and verify the operation and correctness of all software produced by developing
acceptance test procedures for each individual device as well as overali system performance. The contractor shall
document all developed or modified software to be transferred to the Australian Government through appropriate
channels. (CDRLs ADO2, ADOS, and ADOT)

3.5.4 Collaborative research plan

The Contractor shall develop a joint research plan with Australian Government agencies to support the goals of the
Virtal Air Commander Project Arrangement as described in paragraph 2.3 document of this SOW. The
centractor shall interact on a regular basis with the appropriate Australian Government personnel 1o establish
research plans and timelines, generate experimental designs, collect experimental data, perform joint data analyses,
coordinate experimental work, and co-author and present papers. (CDRLs AQ0Z, ADO3, and ADO4)

3535 System installation in Avsmalia

In compliance with the US/Australian rescarch plan, the contractor shall travel to designated facilities and install
and maintain the equipment and software. The contractor shall document any enhancements and upgrades to the
installed hardware and software. The contractor shall train representatives of the Australian Government regarding
the modification and operation of the adaptive and immersive interface devices and systems. ((CDRLs A002, ADDS,
and AQDT)

3.5.6 Interface design

The contractor shall conceptuzlize, prototype, evaluate, and document immersive, adaptive interface alternatives as
required o support the experimentzl plan. The contractor shall analyze each alternative to the greatest extent
possible for performance and implementation characteristics. The contractor shall document in briefings, journai
articles, conference proccedings, and technical reports these design alternatives. With Government approval and
using existing laboratory facilities, the contractor shall demenstrate individual adaptive Interface -:onccprit&cl
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coatractor shall mtegrate these individual interface concepls mnto existing interface configurations when
appropriate. (CDRLs AOG3, ADO4, AGOS, and ADDG)

36 CRDA with Kettering Medical Center

For the CRDA berween the Kettering Medical Center {KMC) and the Human Effectiveness Directorate, as
depicted in paragraph 2.4 document of this SOW, the consractor shall develop a research plan specific 1o the
creation and evaluation of interface concepts. Also, the contractor shall integrate hardware and software supplied

and development of interfaces concepts for heuro-surgery according to the research plan. ﬁd;ijrjuually, the
contractor shall develop or acquire any hardware and software deemed necessary to implement the research plan

shall interact on a regular basis with the appropriate Kettering Medical Center personnel 1o establish research plans
and timelines, generate experimental designs, collect experimental data, perform joint data analyses, coordinate
expermmental work, and co-zuthor papers. (CDRLs AD03, ADODS, AQDG, and ADDT)

3.6.1 System installation in the Kettering Medical Center

When required under the AFRL/HE - KMC research plan, the contractor shall integrate
hardware and software into facilities at the Kettering Medical Center to support the
demonstration and evaluation of interface concepts in the medical environment. (CDRLs AQDS
and A007)

3.7 DTOHS.23.02

For DTO HS.23.02, as depicied in paragraph 2.6 document of this SOW, the contractor shall research and develop
adaptive and immersive multi-modal interfaces for the Fredator and for future UCAV platforms. The contractor
shall acquire equipment, software and sustain the development and delivery of syslems required under the DTO.
The contractor shall conceptualize interface designs, anabyze their potential effectiveness, fabricate prototypes, and
evaluate their ability o increase performance of future weapon systems. The contractor shall document, in
technical reports, journal articles, and conference proceedings, the resulting interfaces and their subsequent
evaluations. The contractor shall produce and submit an experimental plan to be reviewed by the Government in
support of this DTO. The contractor shall integrate interface concepts onto fielded traming systems when deemed
necessary by the Government to support the DTO.

3.7.1  Systems Engineering

The contractor shall perform systems engineering 1o include, but not be limited to, computer architectire design,
acquisition, installation, integration, systems documentation, and systems and configuration management as
required within the experimental plan. Utilization of the SIRE, STORM, Predator STE, and COVE for in Support
of the DTO must be integrated in the research program plan. Systems designed and developed shall be
documented. The contractor shall develop configuration management plans and hardware and software
specifications for interacting with representatives of other Government Agencies. The contractor shall prepare
briefing materials and participate in technical discussions when requested by the Government. (CDRLs A003,
AD04, ADOS, and A006)

3.72 Hardware development

The contractor shall develop, acquire and integrate hardware required 1o implement DTO flight simulations, as
descnibed in paragraph 2.6 of this SOW and the experimental plan. The contractor shall install and interface helmet
mounted displays, magnetic helmet tracking systems, altemative control devices, adaptive intsrface components,
and avditory display equipment. The contractor shall document all developed or modified hardwzre to be
ransferred to other Government agencies through appropriate Government channels. (CDRLs A002 and ADD3)

373  Software development
The contractor shall develop, acquire and integrate software required to realize the DTO fight simulations, as
described in paragraph 2.6 of this SOW and the experimentzl plan. The contractor shall validate and verify the

operation and correctness of all software produced by developing acceplance test procedures for cach individualy 555
Pape <
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device as well as overall system performance. The cegtractor shall document all developed or modified software 1o
be transferred to other Government agencies through appropnate Government channels. (CDRLs A00Z, ADOS, and
3 = -

3.7.4  Collaborative research plan

The Contractor shall develop a joint research plan with the Navy’s SPAWAR in San Die g0 to support the goals of
the DTO as described in paragraph 2.6 of this SOW. Itis envisioned the Navy will contribute 2-D/3-D vispal
display concepis to the program as well as conducting experiments to evaluate the integration of these concepis
mto the tele-robotic UAV environment. The contractor shall interact on a regular basis with the appropriate Navy
personnel 1o establish research plans and timelines, generate experimental designs, collect experimantal data,
perform joint data analyses, coordinate experimental work, and co-author papers. (CDRLs ADO2, A0O3, and ADO4)

3.75 Interface design

As defined by the collaborative AFRL/HE - SPAWAR research plan and the DTO, the contractor shall
conceptualize, prototype, evaluate, and document immersive, adaptive interface alternatives as required to SUpport.
The contractor shall analyze each alternative to the grealest extent possible, for performance and implementation
characteristics. The contractor shall document, in brisfings, journal articles, conference proceedings, and technical
reports, these design alternatives, With Government approval and using cxisting laboratory facilities, the
contractor shall demonstrate individual adaptive interface concepts. The contractor shall integrate these individual
interface concepts into existing interface configurations when appropriate. (CDRLs ADO3. AD04, ADDS, and ADOG)
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1o the solcimtion Jod this amandment, sad is received prior b the opening hour and date specsed

12, ACCOUNTING AND APPROFPRIATION DATA (Frequirad)

SEE SCHEDULE
13. THIS ITEM APPLIES ONLY TO MODIFICATION OF CONTRACTS/ORDERS,
IT MCDIFIES THE CONTRACT/ORDER NO. AS DESCRIBED IN [TEM 14,
R A THIS CHANGE ORDER IS ISSUED PURSUANT TO: | } THE CHANGES SET FORTH IN [TEM 14 ARE MADE IN THE CONTRACT ORDER NO. ITEM
A

8. THE ABOVE NUMBERED CONTRACTIORDER IS MODIFIED 10 REFLECT THE ADMINSTRATIVE CHANGES [ruch o3 changes It paying offoe,
appropriation dale, efc.) SET FORTH IN ITEM 14, PURSUANT TO THE AUTHORITY OF EAR 431035

X | © THIS SUPPLEMENTAL AGREEMENT IS ENTERED INTO PURSUANT T0 AUTHORITY OF;
MUTUAL AGREEMENT OF THE PARTIES

D. OTHER {Specily lype of modification and authoniy)

E. IMPORTANT: contaco D = not, E @ required o sign this document sud return 1 copies 1o he issuing ofhe.

4 DESCRIPTION OF AMENDMENTMODEFICATION [Organized by UCF section headings. including Sokctalion/coniract sulyed matler wiers I’:-asmﬁ.}

SUBJECT: De-Scope of Order lo Effort Completed

PROGRAM MANAGER: Doug Franck, AFRU/HECY, Wright-Patlerson AFB OH 45433

PAYMENT OFFICE: (SC1018) DFAS-CO/New Dominion Division, P.O. Box 182041, Columbus OH 43218-2041
CHANGE IN DELIVERY ORDER PRICE: -$365,356.42 {new price is $2,166,691.00)

CHANGE IN OBLIGATION: -8365,355.00

Enxcept 35 provided herein, all 1erms and condifions of the document seferenced in llem B4 of 104, 23 herelofors changed, remains tachanged and in Wl loroe and efecl
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1. Pursuant to the authority set forth on the cover page of this madification, subject Delivery Order is
heraeby amended by de-scoping the order to work completed.

2. As a result of this de-scope Section B, AFMC Clause 2332.216-8001, Payment of Fee, is amended as
follows: Esfimated Cost is changed to $2,042,605.00, from $2,397,103.01 » & difference of $354,498.01.
Fixed Fee is changed to $124,087.00. from $133.944 41, a difference of $10,857.41. The total Price is
changed fo $2,166,691.00, from $2,532,047.42, a difierence of $365,356.42.

3. All other lerms and conditions remain unchanged.

Qty Unit Price
ITEM SUPPLIES OR SERVICES Purch Unit Total tern Amount
0001 CLIN Change $2,166,691.00
LO -$365,356.42
Noun: RESEARCH & DATA
Total Quaniity: 1
New Tolal lterm Amourd:  $2,166.691.00
ACRN: 9
Securily: u
NEN: N - Mot Applicable
DD 1423 is Exhibit: A
Contract type: U - COST PLUS FIXED FEE
inspechion: DESTINATION
Accepiance: DESTINATION
FOB: DESTINATION
Descriptive Data:

The contracior shall conduct research in accordance with the Statement of Work entitiad ™Visual Display
Tedwnology (VOT)" dated 17 June 1998. The confractor shall also submit data in accordance with Exiibit
A, the Contract Data Requirements List, DD Form 1473, dated 18 May 1998, atiached hereto,

oooi07 CLIN Change
Moun: Funding Info Only
ACRN: - AG -$365,355.42
Descriptive Dala:

PR: GWSHEQ17201011
JON. 22570306

RCCC: 6HCVOO
Obligation
ACRN AppropriationLmt Subhead/Supplemental Aceounting Dala Amount
AG ACEN Change -5365,355.00

57 13600 291 47AB 633257 6HCVO0 02050 63231F 503000 FO3000
New ACEN Amount:  $139,385.92

Funding breakdowrn: On CLIN 000107:  -5365,355.42

PRIMIPR: GWSHEQ17201142 -$365,355.00

JON: 32570306

Descriptive data:

RCCC: 6HCVODO

FR IS COMPLETE.
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2 ENCRENTS : =

[.;;.u: HTMODFICATION NGO, 3 EFFECTIVE DATE 4 RECUNISITION/FURCHASE REQ NO. 5. PROLIECT NO. {if appicabis)
6. ISS5UEDBY  AFRLMLEH COGE FABES0 - ADMINISTERED BY (If cibier than k= £) CODE ] 535054
USAFIAFMC DCMC DAYTON
AIR FORCE RESEARCH LABORATORY AREA C BUILDING 30
2310 EIGHTH STREET, BUILDING 187 | 1725 VAN PATTON DRIVE
WRIGHT-PATTERSON AFB OH 454337501 WRIGHT-PATTERSON AFE OH 45433.5302
ANNETTE B. HENDERSON  (937) 655-9045
annsite. henderson@ws wpafb.af, mil
8. NAME AND ADDRESS OF CONTRAGTOR (ha, street county, Siale and ZIF Code) % | 3A. AMENDMENT OF SOLICITATION KO
SYTRONICS, INC
4433 DAYTON-XENIA ROAD, BUILDING 1 SB. DATED (SEEITEM 77)
DAYTON OH 45432 MAILIHG MTE

(937) 429-1466 GREENE COUNTY 104 MODIFICATION OF CONTRAG T/ORDER MO,

JUL i8 208 X F335615-98-D-6000 0DO2
10B. DATED (SEE ITEM 731
Cooe  1EE6 | FacmY cobe 1EEG9 25 SEP 1998
11. THIS ITEM ONLY APPLIES TO AMENDMENTS OF SOLICITATIONS
D The above numbeted soficitation is amendsd o ==t forth in ftem 14, fhe hour and dete specified for receipt of Offers f:l isextended, D ks not extended.

Offers must acknowladge recaipt of this amendment prior to- the: hour and date specified in the soclsbon or as amended, by one of the foliowing mothods:

(2} By oompleting fems 8 and 15, and returmeng copies mmammmmwmrmlhismmmmmmmem

submitied, or (c) By separate lefter or felegram wiach includes a reference 1o the soliclafion and smendment numbers.  FAILURE OF YOUR ACKNOWLEDGMENT TO BE
RECEIVED AT THE PLACE DESIGNATED FOR THE RECEIPT OF OFFERS PRIOR TD THE HOUR AND DATE SPECIFIED MAY RESULT IN REJECTION OF YOUR GFFER.
11y wirtue of this amendment you desire 1o range an offer already submiled, such change ey be made by telegram or ketter, provided each tefegram of leter makes reference
tex the sofctaton and this amendment, and is receied prioe o the opening hour and dats speciied.

12 ACCOUNTING AND APPROPRIATION DATA ¥ required)

13. THIS ITEM APPLIES ONLY TO MODIFICATION OF CONTRAGT SIORDERS,
IT MODIFIES THE CONTRACT/ORDER NO. AS DESGRIBED IN TTEM 14.

(%1

A THIS CHANGE ORDER IS ISSUED PURSUANT TO: | ) THE CHANGES SET FORTH IN ITEM 14 ARE MADE 1M THE CONTRACT ORDER NO. [TEM
104,

B THE ABOVE NUMBERED CONTRACTICRDER 15 MOCIFIED TO REFLECT THE ADMINISTRATIVE CHANGES [soch 25 changes in pajing office,
appropriation date, etc.) SET FORTH N ITEM 14, PURSUANT TO THE AUTHORITY OF FAR 43.103(b)

€. THIS SUPPLEMENTAL AGREEMENT IS ENTERED INTO PURSUANT TO ALUTHORITY OF:

* | D OTHER (Specify fype of modieation and authonily)
Excusable Delays Clause, FAR 52 249-14 and Contracior's e-mail dated 16 July 2000

E. IMPORTANT: contract &Emaﬁmuﬁﬁmsiﬂnﬂﬂsm;ﬂmﬂ.ﬂn copies 4o the Bsuing office.

4. DESCRIPTION OF AMENDMENT/MODIFICATION (Organized by UGE Seclion headings, Rolgng sulicitationiconiract subec! matter whers feasiie. )
SUBJECT: Mo-Cost Time Extension

PROGRAM MANAGER: Don Monk, AFRU/HECA, Wright-Patterson AFB, OH. 45433, (937) 255-8814

PAYMENT OFFICE: (SC1018) DFAS-CO/New Dominion Division, P.O. Box 182041, Columbus, OH. 43218-2041
The Confracting Officers e-mail address is* james box@wpafb.af mil

| Except == provided hetein, all lerms and condiions of the document referenced in liem 9A o 104, = heretolore Changed, Temans imchanged and in Tl Tarce and elied

15A. NAME END TITLE OF SIGNER (Type or prnll 16A. MAME AND TITLE OF SIGNER (Type or prnt]
JAMES DAVID BOX
Contracting Otficer
158 CONTRACTOR/'OFFERDOR 152 DATE SHGHED 168) UNITED STATES OF AMEIRICA 15C. DATE SKENED
% I8 TuLod
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NSNtmD-ﬂ-:-! izp-:;w W-J 20-105 STANDARD FORM 30 (REV.10-33)

PREVIOUS EDITION UNUSABLE Prescribed by GSA
ConWrite Version 3.61 FAR (48 CFR) 53.243




1. This modification is being issued pursuant to the Excusable Delays Clause to exiend the period of
performance for CLINs 0001-0003 from 25 September 2000 io 25 September 2001. There will be no
change to the total amount of the delivery order.

SHIP MARK  TRANS

ITEM SUPPLIES SCHEDULE DATA QTY TO FOR PRI DATE
0001 1 u 25 Sep 2001
Nown: RESEARCH & DATA
ACRN: 9
Sec. Class: u
Descriptive Data:

The scheduled delivery date is extended from 25 September 2000 to 25 September 2001,

0002 1 u 25 Sep 2001
Noun: HARDWARE
ACRN: u
Sec. Class: U
Descriplive Data:

The scheduled delivery date is extended from 25 SEP 2000 to 25 SEP 2001.

0003 1 U 25 Sep 2001
Nowrn: SOFTWARE
ACRN: u
Sec. Class: u
Descriptive Dafa:

The scheduled delivery date is extended from 25 Seplember 2000 to 25 Seplember 2001,

2. All other terms and conditions remain the same.

F33615-98-D-6000 000207
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ORDER FOR SUsPLIES OR SERVICES

(Coniracicr st submit four copies of inuoice,

OME Ne 0704-0187
Expires Jun 30, 1997

Fublic reponmg berden for this collection of miommation & extimaiod i svetige 1 hour pey reiponise, ineloding the Lime loc roviewin
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Arimpon, VA 277024102, md o the Offics of Mansgement =nd Bidget,
FLEASE DO NOT RETURN YO

UR FORM TO EITHER OF THESE ADDRESSES.
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1. CONTRACT PURCH ORDER NO. 2 DELTVERY ORDER NO- 3. DATEOFORDER [ 4. REQUISTTICN PURCHASE 5.  PRIDRITY
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F33€15-93-D-6000 Qooz2 SESERZS SEE SECTION C DG-C32
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WRIGET-PATTERSON AFH OH 45433-7507

WRIGHT-PATTERSON AFE OH 45433-5302
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ac el guaniiny scoeplad bebow quantity ordersd and
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T JAMES I DAY ONTRACTINGIORDERING OFFICER

24 Sep 98

ANNETTE B. HENDERSOM {337) 255-7143 X261 (SEE SCHEDME & IF OTHER)
SCp: C EAS: (NONE)
P CONTRACIOR CODE i 1EEGY FACHITY CCOE Lums 16, DELIVER TOFOS POMNT 57 (DATE) . MaRE IF BLSNESS
SYTRONICS, INC ; YMMMDD)  SEE SCHEDULE [x] sur
4433 DAYTOUN-XENIA ROAD, BUTLDING 1 MAILING DATE 1T DISCOUNT TEM
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P 0 BOX 18204} :Amwu AKD
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F33615-98-D-6000 0002

In accordance with the provisions of the Basic Contract and this dehvery order, the Contractor shall
accomplish the effort described in the antached Statement of Work (50W), dated 17 June 1998, and entitled
"Visual Display Technology" at a total not to exceed amount of 52,532,047.42.

SECTIONB

1. 5352.216-9001 PAYMENT OF FEE (AFMC)(CPFF)(JUL 1997)

The estimated cost and fee for this delivery order are shown below. The applicable fixed fee or target fee

set forth below may be increased or decreased only by negotiation and modification of the contract delivery
order for added or deleted work. As determined by the contractin g officer, it shall be paid as it accrues, in
regular installments based upon the percentage of completion of work (or the expiration of the agreed-upon
period(s) for lenm contract(s).

Estimated Cost: $2,397,103.01
Fixed Fee:  $134,944.4]

2. 5352.232-9001 IMPLEMENTATION OF LIMITATION OF FUNDS {AFMC) (JUL 1997)

@

(b)

The sum allotied to this contract delivery order and available for payment of costs under CLINs 0001-0003
through 1 November 1998 in accordance with the clause in Section | entitled "Limitations of Funds™ is

S18,600.00.

In addition to the amount allotted under the "Limitations of Funds™ clause, the additional amount of
$1,400.00 is obligated for payment of fee for work completed under CLTNs 6001-0093.

Page 2




SECTIONB

F33615-98-D-6000 0002

ITEM SUPPLIES /SERVICE Ty INIT UNIT PRICE TOTAL AMOINT
o001 1 Lo $2,532,047.42 £2,.532,047 .42
1o ;
RESEARCH & DATA
ACIT: contract Lype:
9 . U - COST PLUS FIXED FEE
securicy: fob: inspection: acceptance: stock numberinsn):
UNCLASSIFIED DESTINATION DESTINATION DESTINATION H = NOT APPLICABLE
descriptive data:
THE CONTRACTOR SHALL CONDUCT RESEARCH IN ACCORDANCE WITH THE STATEMENT OF WORE
ENTITLED “VISUAL DISPLAY TECHNOLOGY (VDT)<* DATED 17 JUNE 199%8. THE CONTRACTOR
SHALL ALZ0Q SUBMIT DATA IHN ACCORDANCE WITH EXHTIBIT A, THE CONTRACT DATA
REJUIREMENTS L.TST, DD FOEM 1423, DATED 1B MY 1598, ATTACHED HERETO.
ITEM  SUPPLIES/SERVICE QTY ONIT UNIT PRICE TOTAL AMOUNT
000101
TLCHTL T
FUNDING INFD OMLY
ACTIT:
MR 520,000.00
descriptive data:
PR NUMBER GHECASB7T2HC121
ITEM  SUPPLIES/SERVICE ory INIT UNIT PRICE TOrarL AMOUNT
o002 1 LO HSP H5P
Lo
HARDWAEE
Acin: contract type:
u U - COST PLUS FIXED FEB
securiky: fob: inspection: acceptance: steck nunber (nsn) :
UNCLASSIFIED DESTINATION DESTINATION DESTINATION N - NOT APPLICAELE

descriptive data:

DELIVER HARDWARE IN ACCORDANCE WITH STATEMENT OF WORK, DATED 17 JUNE 1993.

THE

COST OF THIS CLIN IS INCLUDED IN CLIN 0801,

Page3



ITEM SUPPLIES SERVICE oy ONIT ' UNIT PRICE TOTAL AH@UEE

o003 3 LO HSP HNEP
nouns = o
SOFTHALRE
acrm: contract type:
o O — CO5T PLUS FIXED FER
security: fob: inspection: acceptance: stock numberi{nsn):

UMCLASSIFIED BESTINATION DESTINATION DEETTHNATION N - NOT AFPPLICABLE

descriptive data:
THE CONTRACTOR SHALL PROVIDE SOFTWARE AS REQUTIRED IN STATEMENT OF WOREK, DATED
17 JUNE 1958, ATCH 1. THE C0OST OF THIS CLIN IS INCLUDED IN CLIN 0Q001.
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SECTIONF F33615-98-D-6000 0002

- - . . THANS
ITTEM o7y SHID TS5 MARK FOR PRT DATE
aoo1 1 U 25 Sep 2000
noun:
RESEARCH & DATA
ok g security:
9 U
descriptive data:
The scheduled delivery date is for completion of all research and data as
required by the Statement of Work, atch 1. and delivery of all reports in
accordance with Exhibit A, Contract Datra Requirements List.
TRANS
ITEM oY SHIP 70 MARK FOR PRT DATE
oog2 1 F 25 Sep 2000
security:
(3]
descriptive data:
The gcheduled delivery date is for delivery of all hardware in accordance with
the Statement of Work, dated 17 June 1998
TRANS
ITEM oy SHIP TO MARK FOR PRT DATE
0003 1 o 25 Sep 2000
serurity:
o

descriptive data:

The scheduled delivery date is for any software to be delivered in accordance

with Statement of Work, dated 17 June 19%3.
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SECTION G F33615-98-D-6000 0002

OELICATION AMDUNT

ACRNY
RS 529,000.00
On Clin 000101- £20.,000.00
fund cite:
T B3&0D Z38 47A8 527184 ERES0D S92 E2Z0ZF 503000 FO03I000

descriptive data:-
FR IS COMPLETE.

PR: CHECAS87ZHCIZ1
JON: 71B4CH22
CCC: 685600

1. GOOS PAYMENT INSTRUCTIONS FOR MULTIPLE ACCOUNTING CLASSIFICATION CITATIONS (FEB
1957)
PAYMENT FOR ALL EFFORT UNDER THIS DELIVERY ORDER SHOULD BE MADE IN THE ORDER

AND RMOONTS SHOWN IN THE INFORMATICNHAL SUBLINE(S) IN SECTION 2, CLIN 0001 oF
THE CONTRACT AND RECAPFED BELOW. EXSERUST THE FUNDS IN EACH ACEN BEFORE USTNG

FUNDE FROM THE NEXET LISTED ACRN.

ACEN SUBCLIN HO. TOTAL QBLIGATED
AR oao101 $20, 000.00

2. GO0E INCREMENTAL FUNDING (APR 1997)

THE DELIVERY ORDERS WILL BE INCREMENTALLY FUNDED PFURSUANT TO THE LIMITATION OF
FUNDS CLAUSE, FAR 521.232-22. FUNDS ARE HERERY QBLICATED IN THE AMAUNT or
$20,000.00 AND IT IS ESTIMATED THEY ARE SUFFICIENT FOR CONTRACT EERFORMANCE

THEOUGH 1 HOVEMBER 19%53.

SECTION J — LIST OF ATTACHMENTS

Statement of work, entitled *Visual Display Technology (VDTI™,
dated 17 June 1598.

Atch 1

Exhibit A DD Form 1423, Contract Data Beguiremsnts List {CDRLs) , dated 18 May 1958.
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STATEMENT OF WORK
Delivery Order 0002

Visual Display Technology (VDT)
17 Jun 98

DESCRIPTION OF WORK

1.0 SCOPE. The purpase of this effort is to provide the necessary on-going research and sustainment of the
Design Parameters for Visually Coupled Systems, Night Vision Operations, Visual Image Evaluation of
Windscreens, and the Helmet Mounted Sensory Technologies ( HMST) programs. The scope of the
required research and sustainment includes; (1) planning and execution of exploratory development
research plans, (2) designing, fabricating, Iniegrating, maintaining; documenting, and testing of VDT
hardware and software, and (3) helmet system cerification and flight testing.

2.0 REFERENCE DOCUMENTS

2.1 Visually-Coupled Acquisition and Targeting System (VCATS) System Reguirements Document
(SRD), F41624-93-R-6024, Pages 75 - 120, December 11, 1997,

2.2 High Voltage Quick-Disconnect Connector Harness System for Air Force Helmet Mounted Displays,
UDR-TR-93-131.

2.3 Quick-Disconnect Hamness System Test Procedure, UDR-TR-93-128.
2.4 VCATS Interface Control Document, Interconnect, W5, Module V Specification 105640
2.5 US/UK Project Arrangement on Vista Warrior

2.6 Pancramic Night Vision Goggle (PNVG) Phase II Statement of Work. F41624-96-C-6005, July 12,
1996

2.7 Annual Book of American Society for Tesung and Matenals (ASTM) Standards Section 15 (1997 E
691, F319-91, F 301-96, F943-90, F | 165-88 F1181-86, F 1252-89, FI316-90.

2.8 Pinkus, A. and Task, H. L. (1997). The Effects of Aircraft Transparencies on Night Vision Goggle-
Mediated Visual Acuity. SAFE Symposiwm 1997, Sep 8-10, pp. 93-104,

3.0 REQUIREMENTS
3.1 Exploratory Development and Research
3.1.1 Research Program Plan

3.L.1.1 The conractor shall develop a research program pian for developing and evaluating of VDT. The
contractor shall plan the investigation of fundamental issues involved in the development and evaluation of
VDT.

3.1.1.2 The contractor shall monitor ongoing technical developments in the area of VDT. The contracior
shall maintain a program plan such that it accurately reflects current research lines within the program,
progress of the rescarch program, significant accomplishments, and anticipated facility and resource
requircments. The conmractor shall submit research program plans for coordination with the Government on
a regular basis. (CDRLs AGO1 and AGO2)

Page 1 of 3
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3.1.1.3 The contractor shall develop protocols supporting the use of human subjects. The objective of the
protocols are to characterize the nature of the experimentation to be done, identify any safety implications
of research facilitizs or experimental me thods, describe the research facility capability and characteristics.

3.1.2 Experimental Plans

The contractor shall plan for the development and conduct of each experiment  The objective of
experiment planning is to develop detail specification of specific experimental manipulations 1o be
performed, specific measures of performance to be obtained, resource requirements, operating tolerances,
analysis techniques to be employed, technical requirements, and subject requircments. The contractor shall
submut experimental plans to the Government for coordination. (CDRL ADD2)

3.1.3 Research and Experimentaticn

Contractor shall collect pre-experimental data 1o assure that the facility is operating within tolerance
specified in the experimental plan and the procedures can be implemented accurately. Following
verification of experimental plans, the contractor shall collect the experimental data. The contractor shall
conduct appropriate descriptive and inferential statistical analyses using the experimental data. The
contractor shall perform statistical analyses using graphical, pictorial, and tabular summarjes: shall
document research and analyses in the form of technical reports, journal reports, and conference
proceedmgs papers, and shall brief and present findings and results. These analyses, written documentation,
or briefing/presentation materials shall include. but not be limited to, graphics, animarion, multimedia, and
photographic elements. The contractor shall also attend conferences and symposia and present the results
of experimental research as required to transition research results to other Government agencies, industry,
and academic instimtions. (CDRLs A002, A003, and ACO4)

3.2 VDT Hardware/Software Development and Sustainment
3.2.1 VDT Hardware and Software Development ’
The contractor shall design, fabricate, integrate, document, test, maintain, modify, or develop VDT

hardware and software. (CDRLs AQ02. ACO3, ADD4, ADOS, AD06G, and ADOT)
3.2.2 Biodynamic Interference Suppression and Helmet Vehicle Interfaces

The contractor shall develop hardware solutions for biedynamic interference suppression for helmet mounted
displays. The contractor shall fabricate improvements for the helmet vehicle interface. The contractor shall
provide document on any developed or upgraded hardware. (CDRL A005)

3.2.3 Facility Sustainment

The contractor shall sustain the Night Vision Operations and the Visual Image Evaluation of Windscreens
Laboratories. The contractor shall maintain configuration control of the laboratory and all equipment and
test objects. The contractor shall record equipment failures and document the failures in an antomated
record log. Recalibration of the facility shall be performed by the contractor. Repaired equipment shall be
assessed by the contractor 10 ensure requirement satisfaction. The contractor shall provide all test
equipment required for recalibration and measurement. Documentation will inchade operating procedures
and will be updated after any modifications are made. (CDRLs A0O2 and AD05)

3.3 Helmet Certification and Flight Testing

3.3.1 Helmei Testing and Cerification

In performing HMST research, the contractor shall perform helmet testing and safety-of-flight certification.
The contractor shall sustain engineering and technical efforts for flight certification and safety tests at
WPAL'B. at remote military facilities, and at conmactor test facilities.

Page 7 of 3
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3.3.2 Flight Test Sustainment
~ The contractor shall perform on-site human factors, engineering, and technical sustainment for flight test

portions of HMST research at the 53rd Test Wing, Nellis AFB, Nevada or other test sites. This sustainment
will include loading and downloading of software, analysis of dala, and the sustamment of VDT iest assets,

Atch 1
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CONTRACT DAT: ZQUIREMENTS LIST S 1
(2 Data ltems) CMB Mo 0704-0188
Fubhe tepomneg burgen foc Thes Coletenn of mbermation = Emaled o avirage J2T hours per nesonss, nChating thwe $imp tor FEVEST ratnecsons EArChING exishrg
TR e, QanrEIfnG ang ITEIMLGreng Tl ks ruached andmwlr:nrsg AN Tevrewae] B oot of wlermanan. S end e g gt TG s Burchen Esfimales o
AT ST A2l Gf TS Collemee of e gt IO SURGestns for retunng e o o Depaimens of Datenice. Wasranason Fesdnaners Serces
Dwreiorate focmdormation Oparations s Reeenis 1215 Jaffarson Daves Highary. Sose 1204 4 sgion WA 2XNIZ-0300 and to the Ofes of Managemens and Budget
P aperwork Reductian Fresect {004 0158 Waskengon O 503 Please DO NOT RETURH your form to ealser of ihese sddiesens T corvgtetad form s Ihe
Cereermeni-d g sung Cemracting (e for the Cormraes PR Mo hsbed i Bick £
A CONTRACT LINE ITEM NO B EXHEIT C.CATECORY
0oo1 i A ToE ™ OTHER
D SYSTEM jTEM E CONTRACT /PR N0y F CONTRACTOR
PROJECT 7184002 6 /0002
T DATA MEM MO |2 FITLE OF DATAITER 3. SUBTITLE ' = —
AT TECHMICAL REPORT - STUDYISERVICES [k Q002 Lilerature Soanch - Research Trends 17 PRICE GR
4 AUTHORITY (Data Acquisdion Docment No ) [ 5, CONTRACT REFERENCE & RECUIRING OFFICE —
DL-MISC-80508 S0Wpara 3.1.1.2 AFRL/BEC
7 5 B TA ENT |10 F : . DAT T 15 t
7. D0 250 REQ a DRS;:DSWR'LE_‘.!:.F- ¥ FREQUENCY 12.DATE OF FIRST SUBMISSION 14 DISTRIBUTION ) -
¥ : ASRED See Blk 16 TOTAL e
MA 11 AS OF OATE 3. BATE OF SUBSECIUENT DURIES
- 5 13
& APP CODE mﬂww a2 ADDRESSEE Bar Firial
MA MA See Bk 15 Reg |Repm
16 REMARKS AFHLMEC 1] r 0
Bk 12713 ASREQ means 33 fequired by human factors
research and sustaining efforts and technical
miterchange meehngs. Mol to exceed 100 fems par
sezch without government apgroval
15: TOTAL ——> 0 2 of
T RATAITEM NG (2 TITLE OF DATA ITERS 3 SU_E!'_HTLE
ADOZ STATUS REPORT Visudl Orsplay Technolooy
4 AUTHORITY [Data Acquisiton Documen: Na) 3. CONTRACT REFERENCE 6. REQUIRING OFFICE ] ——
- SOWparadi12 31z a o T FRICE GRO
OI-MGMT-80265 315321 355 AFRLHE
7. DDISOREQ |9 DNST STATEMENT|12 FREQUENGY 12. DATE OF FISST SUBMISSION
G = REGUIRED 14 DISTRIBUTION
LT ASREQ See Bk 15
. DATE OF SUBSEQUENT %:CHRIES :
11 AS OF DATE 13, DATE SUBSEQU
g ESSEE 18 ESTWATED
3 APP CODE SUBMISSION . ADDR Dirakt Final TOTAL PRIC
A MA Ses Bk 15 Reg [Repm
18 REMARKS AFRLHEC 0 1 o
Bk 4 Taiiored 1o dekte para 10 2.2 3 and o aceept
contracior format. e S
BB 101213 ASREC means as feguired by visual
display technology and technical inlerchange meetngs.
15 TOTAL —> o 1 o
G PREPARED BY H. DATE | APPROVED BY 4 DATE
DONALD L MONK R ELONA BEANS. oM (olirma Y eane, -
AFRLHECA DSN 785-8814 AFFRLHE. DSN 785-2423
Exhibitc A
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CONTRACT DAT/  :QUIREMENTS LIST

(1 Laia ltem)

Form Approved
OME Mo, D704-0188

=iy D aswct of this = T e

Pk TERCTLNY Bungen for s colles:on of eformaian 5 aanemded 0 averags 170 houwrs per fEdponme mOkding e e ey TEVIOWANG FSiucsong, 3=acheng exislng
oA gheces QElnEg and MRMLETING B Satn nesced, and omEhenng Enid FEviiran] BN Solecton, of imtarmabon, Send convents G Sy (Fus Duroen @5ionang or

Aringbon VA 220024302, and 1o e Cfe of Maragerment and Budgat

AG03 SCIENTIFIC AND TECHMICAL RERORT

Feimreon Aeducion Projen (0704-0053) Wasrengion 0O 20500 Please B0 NOT RETLURN your form i sdher of hese sadrestes. Serad corpiotad fomm 1o thia

Gawermant-issumg Conractng Oficer 1o the Commacs® R fg hetes in Bloek E
A CONTRACT LINE ITEM ND B EXHIBIT C. CATEGORY

0001 = B | ToP. ™ | OTHER
D SYSTEM I ITEM CONTRACT | PR NO. . CONTRACTOR
FROJECT TIEB9/DpD-2
F33615-98-D-6000/0002 SYTRONICS, INC.

T DATAITEM HOJ 2. TITLE OF DATA ITEM 3. SUBTITLE

Visual Display Technology

4 AUTHORITY {Data Acquesbion Docoment fo I

3 CONTRACT REFERENCE
SOW para 3.1.3%, 3.3

e

TI-MISC-20711

6. REQUIRING OFFICE
AFRL/MEC

7 DO 250 REQ 3 DNST STATEMENT

REQUIRED

18 FREQUENCY
ASGEN

t2. DATE OF FIRST SUBMISSION

B
10

See Blk

See Blkls6

14 DISTRIBUTION

TED

8 AFPCODE

1. AS OF DATE 3. DATE CF SUBSEQUENT

SUBMISSION

See Blk g

b COPIES

3 ADDRESSEE Final

Drafi
Reg

Repro

a 10.2 A

AFRL/HEC Z z 1

2 Zrom ANSI pars
Number:"* 2.2.4.
factor farmar is

Draft Copies = LT and Final Capy = XX

Approval/disapprovy
with 30 days afrsr -«

of deaft copy by the Air
After *edsipr of

chd submissicon of

0 be determined by AFBL/HEC ‘afrar revieaw

CODY -

ASGEN means 2% generaced by human Tacrors
reh 8nd sustaining efforcs =nd technical

Change meerings.

Submit within 45 days after camplecion of

feproducible si f2ad original

o2 Camera

aser quality print), size 2.5 % 11 inches. bon

unbound. Electronic media accectable if

=4
el

with AFRL/HEC

shotzgraphs £hall e glossy

sompuLer

Loned.

SFrETEms

* The Air Force approval authority for this CDRL
will be the program manager.

15" TOTAL e 2 1

G PREPARRED BY H DATE

CTOMALD L. MOHIK L8 May om ELONA BEAMNS, oM

wd

. TIf e CoaEyg ATRE/HE, - O35N

| APPROVED BY d‘fm }/‘j’g: :

25=2423

4 DATE

18 May 28

Compuer Grosrared

DD Form 1423-1, JUN %0
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Exhibit A
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Form Approved
OMB No 0704-0188

Puthe raparieng burden ke Mes Colschies of sdormsnon 5
JHT Thed gRehereg and M ameneg 158 s neede
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Jefierson Ko Hobway Sose 1208 Aringion VA 22202.4307. ana e e
Washarpon B 20503 Pleask DO NOT RETURM your lorm e esthar of thesa adene
e CormracuPR Mo leted i Rinck E

Sies. Sered comgisted loim io he

e of Msnagernent andg Budged,

B EXHIBIT
B A

C.CATEGORY
JBP -

A CONTRACT LINE ITEM NO

L0001

™ OTHER

D SYSTEM /ITEM
PROJECT 7184/D0-2

E CONTRACT /PR NG
F33615-98-D-6000/0002

F. CONTRACTOR

Compuiler Geresratod

DD Form 1423-2, JUN 90

Frawious oilnns e obooles Fage 3 quPﬂgﬂs

SYTRONICS,INRC.
1 DATAITER MO |2 TITLE OF DATA ITER 3. SUBTITLE
A0S PRESENTATEON MATERLALS Wisual Display Technodogy 17 EEMCE an
4 AUTHORITY (Dala Acquisition Docuement Mo) 3. CONTRACT REFERENRCE 5. REQLIAING OFFICE
DI-ADMAN-81373 SOW para 3 21 AFRLHEC
7 DD 2SO REG 9. DIST STATEMENT [0 FRECUENCY 12, DATE OF FIRST SUBMISSION
ik 14 DISTRIBUTHON . |2 ESTIMATE
e REQUIRED | ascEN See Bk 16 TOTAL PR
TED b COPIES
= i1 ASOF DATE 13 DATE OF SUBSEQUENT ¥
8 APP CODE SUBIRS ST a ADDRESSEE e Fra
MA A See B 15 Reg. |Aepm
|76 HEMARKS AFRLMHEC
8k & Tobe determined by AFRLHEC prioe to R — o 1 7
submission of presentations. hardcomses o 1 0
Bik 10 ASGEN means as generated by human factors
retezrch and sustaining efforts and technical
nferchange meetngs
Bik 12713 Submit within 25 days afler completion of
Bk 10
Bk 14b Elactronic media acceptable
15 TOTAL —— 4] & o
1 DATA TEM MO |2 TITLE OF DATA ITEM 3 SU_BTIT:L E
ADGS COMMERCIAL DRAWINGS AND AS50C LISTS Visusl Displiay Technolngy
|+ AUTHORITY (Data Acquisiion Docomant e ) 5 CONTRACT REFERENCE 5. REQUIRING OFFICE e
DI-DRPR-31003 F0OW para 3 2 2__-.] 2-_3 AFRLMEC 17 PRICE GRi
T GD 250 RED DIST STATEMENT [10. FREQUENCY 12 DATE OF FIRST SUBMISSION
ig REQUIRED = 14 DISTRIBUTION
XK ASGEN See Bk 16
i O TE OF SUBSE NT JRORES
11. ASOF DATE 13 DA F 5 QUE
PP C 2 ADDRESSEE 13 ESTIMATE
o tone SUBMISZION Dwaft P TOTAL PRI
A NA See Bk 156 Reg [Repro
16 REMARKS AFRLMHEC 2 2 Q
Bik 8 Tobe deterrmined by AFRL/HEC prior 1o
submussion of drawings.
8k 10 ASGEN means as generated by human faciors
rezezsrch and sustaimng efforts and technical
inteschange meelings. Mot to exceed 25 requirsmants
Fer year withgut government approval
Bk 12713 Submit within 25 days after completion of
B& 10
15 TOTAL — = a 2 ]
iz FRER ¥ H BATE | AFPROVEDBY i 1 DATE
s ELONA BEANS. DM Elona Y-
DONALD L MONK 18 ME}" o5 e 5 18 Mﬂf g= 1]
AFRUMECA. DSM 7858814 AFRUHE. DSN 785:2423
Exhibit A
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A CONTRACT LINE ITEM ND B EXHIBIT
0001 - A

e

™

OTHER

D SYSTEM/ ITEM E CONTRACT ! FR RO

FRCUECT T184/DO.2

F33615-98-D-A000,/0002

F.CONTRACTOR

oITRONICS, 1INC.

1. DATA ITEM NOJ2 TITLE OF DATA ITEM 3. BUBTITLE
AlS COMPUTER SOFTWARE SYSTEM DOCUMENT Vigual Display Technalogy 7. PRICE GR
* AUTHORITY {Oafa Acquisiton Document Mo | 5 COMNTRACT REFERENCE 6. REDUIIRING OFFICE
DI4PSC-E0G42 SOW para 3.2 1 AFBLMEC
7 0025 & 0 T NT[10 FREQUENCY 1 IS —
T- DD IS0 RED L EEGSUJ{;C?E'EPD-I‘E isglé‘;rlu& L ISDALEED:EFMSI SUBMISSION 12 DISTRIBUTION e TE
ix Ee TOTAL PRl
TR0 11 A% 0OF DATE 13, DATE OF SUBSEQUENT 2. COPIES
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E APP CODE SUBMISSION g il Final
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15. REMARKS AFRLHEC ] 2 o
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interchange meetings.
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Bk 103
15 TOTAL — = o 2 1]
T DATAITEM NQ.{2. TITLE OF DATA ITEM 3 SUBTITLE
ADOT COMPUTER FROGRAM END ITEM DOCUMENTATION Visudl Display Technotogy
* AUTHORITY {Data Acqusiion Document Mo § 5 CONTRACT REFERENCE 6. RECUIRING OFFICE =i || == -
DI-IPSC-205004, SOW para 321 AFRLIMEC T PRICE GRE
7 DD 2SOREQ DIST STATEMENT |30 FREQUENCY 12. DATE OF FIRST SUBMISSION
REQURED 14, BRSTRIBUTION
xx ASGEN See Bl 15
TBD = TR b COPIES
11, A5 OF DATE 13 DATE OF SUBSEQUEN = =
APPCO a ADDRESSEE : 18 ESTRMATELD
= e SUBMISSION Drak L TOTAL PRK
MA, HA See Bk 15 Reg |Repmo
15 REMARKS AFRLMHEC 1 2z o
Bl 5 Ta be determined by AFRLHEC poor (o
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Bl 10
15 TOTAL ——> o 2 o
G PREFARED BY H DATE I APPROVED BY i DATE
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AMENDMENT OF SOLICITATION/MODIFICATION OF CONTRACT FCNIEACTIONDE | PAGE OF PACES

U-CPFF 1 of 4
2 AMENDMENTMODIEICATION NO 3. EFFECTIVE DATE 4 FECUISITIONFURCHASE REC NO. 5. PROJECT NO. [F appicaces)
= SEE SCHEDULE
6. ESSUEDBY  AFRLTALKH COOE FABESD 7. ADMIMISTERED BY [If ather than Tom &) cooe | 836054
USAF/AFMC CCMA DAYTON

AIR FORCE RESEARCH LABORATORY
2310 EIGHTH STREET, BUILDING 167
WRIGHT-PATTERSON AFE OH 45433-7801

ARBAC BUILDING 30 -
1725 VAN PATTON DRIVE
WRIGHT-FATTERSON AFE OH 45433-5302

JEAMETTE M. ZIMMER 9375569045
jeanaiie Zimmer@awpalt. sl mil
8. NAME AND ADDRESS OF CONTRACTOR (Mo Sfrest, connty, State pnd ZIF Codel [E5] HA. AMEMDMENT OF SOLICITATION MO
SYTRONICS, INC MAILING DATE
4433 DAYTON-XEMIA BOAD, BUILDING 1 9B, DATED (SEEITEM 17)
DAYTON OH 45432
(237) 431-6100 104 MDDIFICATION OF CONTRAC T/ORDER HO.
""“ ii 202 b F33615-93-D-6000 0001
0B DATED (SEE/TEM 13}
CopE 1EEGS | FAciLITY CoDE 25 SEP 1998

11. THIS ITEM ONLY APFLIES TO AMENDMENTS OF SOLICITATIONS

! =
D Tha: sburve manbered sohciiaton i amendes =5 sat fodh in lbefieng; Tmmwmm%moﬁ: D 5 extended, D B not exierded,
fodcing mathods:

(8] By comgpleting kems 3 and 15, and retuming coples of the amendment, (b) By scknowiedging recaipd of es amendnent on each copy of the offer
submitied: or (c} By separale lofier of telewam which inchudes a reference 1o the salicitation 2n¢ amendmenl NUMbars. FAILURE OF YOUR ACKNOWLEDGMENT TO BE
RECEIVED AT THE PLACE DESIGNATED FOR THE RECEIPT OF OFFERS PRIOR TO THE HOUR AND DATE SPECIFIED MAY RESULT 1N REJECTION OF YOUR OFFERL
by wirtis of this amendment you desire o change an offer iready submitted, such change may be made by telegram of k=ttes, prossded sach Ielegram of leber makes reference
to the soficlation and this amendment, and is recetved peior o the openieg hour and date speciicd.

Dr-.‘!u'sr'.u:s.!:::tnmﬂedgereceiplnf:hisamendme-.i:ﬁhﬂwhﬂxaﬂdda{gsmnmmmuﬂm,wmﬁm

|72 ACCOUNTING AND APFROTRIATION DAT A (i regured)
SEE SCHEDULE

13. THIS ITEM APPLIES ONLY TO MODIFICATION OF CONTRAC TS/ORDERS,
IT MODIFIES THE CONTRACT/CRDER NO. AS DESCRIBED IN ITEM 14.

kAl
A THIS CHAMGE ORDER IS ISSUED PURSUANT TO: I } THE CHARGES SET FORTH IN ITEM 14 ARE MATE IN THE COMTRACT GROER NO. TEM
10A,
B.  THE ABOVE NUMOERED CONTRACT/ORDER IS MGDIFIED T0O REFLECT THE ADMIMISTRATIVE CHANGES jzuch as changes in paping office,
apprupristion data, elc) SET FORTH N TEM 14, PURSUANT TO THE AUTHORITY OF FAR A3 V0E([b).
i C.  THIS SUPPLEMENTAL AGREEMENT IS ENTERED INTO PURSUANT TO AUTHORITY OF:
52.243-2 Changes — Cost Refmbursement
D. OTHER {Specily type of modification and suthorily)
E. IMPORTANT: contractor E] = ol D B required to sign this document and retum copies 1o the Esuing ofce.

74 DESCRETION OF AMERDMENTMODIICATION (Organized by UCF section headings, incding solcialionicontract subject mafier where feasiie ]

SUBJECT: In-Scope Change to the Statement of Work (SOW)
CHANGE IN PRICE: $1,518,547.03 (increase)
CHANGE [N OBLIGATION: $683,885.00 (increass)

Fxcept 25 provided herein, all terms and condilons. of e docament relorenced in lam 2A of 104, 35 heratolore changed, 1emans urchanged ard in full foree and e

| 154 MAME AND TITLE OF SIGNER | Type or pord] 164, NAME AND TITLE OF SIGHER [Type or prnd)
BARRETT L. MYERS JAMES DAVID BOX
President Caneching i
158, CONTRAC TLROFFERGR 15C. DATE SEGHED 168 RUNITED 5% 16C, DATE SHGHED
LA 1Y R A e )\ Rt 20 S K I3AK e

[Signafure of persafi bruthonzed te sion) { (ignature of Contracting Offeer)

HEN 7540-01-152-5070 I-105 STAHFIARD FORM 30 (REV.10-53)
PREVICUS EDIMION UNUSABLE Prescribed by GSA

Conilrite Wersion 4.2.5
Cregled 78 Jan 2002 9:51 AM

FAR (48 CFR) 53.243




1. Pursuant to FAR Clausa 52 243.2 Changes — Cost Reimbursement, the purposs of this modification is
io make an in-scope change 1o the SOW as detailed herein. This medification increases the total
estimated contract value by $1,518,547.05 and increases the current obligation by $683,885.00. The
period of performance remains unchanged. AT A

2. As a result of paragraph 1, this delivery order is hereby modified as follows:
a. SECTION A - CONTRACT FORM:

Block 25 of DD Form 1155, JUN 94, is hereby changed from $15,628.536.95 i $17,147,084.00; an
increase of $1,518,547.05.

b. SECTION B - SUPPLIES OR SERVICES:

1. 5352.216-9001 Payment of Fee (AFMC){CPFFHJUL 1997) is madified to read as follows:
Estmated Cost $16,152,138.00
Fixed Fee: $994,946.00

2. 5352.232-9001 Implementation of Limitation of Funds (AFMC) (JUL 1957)

(=) The sum allotted 1o this Delivery Order and available for payment of costs under ClINs 0001-0004
through 01 Aug 2002, in accordance with the clause in Section | entitled Limitation of Funds and
contractor's confirmation of negoliation's letter, dated 25 Jan 2002 and incorporated hersin by reference,
15 $16,256,408.00, an increase of $683,885.00 from $15.572.523.00,

Oty Unit Price
ITEM SUPPLIES OR SERVICES Furch Unit Total item Amount
0001 CLIN Change EST $17,147,084.00
LO EST +51,518,547.05
Noun: RESEARCH & DATA
Tofal Quantily: 1
New Tofal ltem Amount;  $17.147.084.00
ACEN: g
MNEN: N - Mol Applicable
DD1423 is Exhibit A
Contract type: U- COST PLUS FIXED FEE
Inspection: DESTINATION
Accepiance: DESTINATION
FOB: DESTINATION
Descriplive Data:

The contractor shall cenduct research in acoord=nce with Seclion J Attachment 1, Stalement-of Work
enfitled "Human Factors Research and Sustaining Effor”™, dated 17 June 1228, and Seclion J Attachment
2, Statemant of Work entitied "Human Factors Research and Sustaining Effort. Incresse Level of Effor,
dated 20 Dec 2001, The contractor shall defiver data in accordance with Exhibit A, the Contract Data
Requirements List, DD Form 1423, dated 18 May 1998, attached hereto.

Doo402 CLIN Change
Noun: Funding info Only
ACEN: EG +540,000.00
Descrpiive Data:

FI3615-08-D-0000 BOOL 33
PAGEZOF 4




iy Unit Price

ITEM SUPPLIES OR SERVICES Purch Unit Total ltem Amount
000403 CLIN Change ' : )

Notirs: Funding Info Only

ACRN: EH +§5,300.00
000412 CLIN Establish

Nowun: Funding Info Only

ACRN: ES +$338,585.00
000413 CLIN Establish

MNovry: ! Funding Info Only

ACRN: ET +5300,000.00

SHIP MARK  TRANS

ITEM SUPPLIES SCHEDULE DATA QTY TO FOR PRI DATE
0001 1 u 25 Sep 2003

Noun: RESEARCH & DATA

ACRN: 9

Descriptive Data;:

The scheduled delivery date is for completion of all research and data as required by the
Statements of Work, Attachments 1 and 2, and delivery of all reports in accordance with Exhibit
A, Contract Data Requirements List.

¢. SECTION G - CONTRACT ADMINISTRATION/PAYMENT DATA:

Obligation
ACRN Appropriation/Lmt Subhead/Supplemental Accounting Dala Amount
EG ACRN Change +540,000.00

57 23600 292 4T7AB 6206MD 6HTO00 59200 §2202F 5030600 FO3000
MNew ACRN Amount:  $120,000.00

Funding breakdown:  On CLIN 000402:  +$40.000.00

PRIMIPR:- GWSHED27201028 $40,000.00

JON: 9883CMPR

Descrptive dafa:

PR Complete

JON FOR PR GWSHE027201023 and 1028 1S 9983CMPR

F33615-98-D-6000 000133
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Obligation

ACEN Appropriation/l mt Subhead{&_ug,cr_!ementalﬁcmuntinﬂ Data Amount
EH - -ACRN Change . gt o x s +55,300.00
; 57 23600 292 47A8 6206MD 6HZEC0 55200 62202F 503000 FO3000
New ACRN Amount:  $15,900.00
Funding breakdown:  On CLIN 000403- +55,300.00
PRIMIFR: GWSHE027201028 $5,300.00
JON: 9883MISC
Descriptive daia:
FR Complete
ES ACREN Establish 5338,585.00
57 23600 292 47A8 627184 6HCPOO 02040 62202F 503000 FO3000
New ACRN Amount:  $338,585.00
Funding breakdown:  On CLIN 000412 +5338,585.00
PRIMIPR: GWSHEQ27201028 $338,535.00
JON: 71840863
Descriplive data:
FR COMPLETE
$209,307-JON 71840863
$107.600-JON 71840865
£10,218-JON 71840868
$9.600-JON 71840869
$1.860-JON 71840364
ET ACRN Esiablish $300,000.00

ST 23600 292 47A8 627184 BHCADD 02010 62202F 503000 FO3000
New ACRN Amount:  $300.000.00

Funding breskdown:  On CLIN 000413 +5300,000.00

PRIMIFR: GWSHED27201030 $300,000.00
Descriptive data:

PR COMPLETE

$250,000-JON 71841001

$50,000-JON 71841002

d. SECTION J - ATTACHMENTS/EXHIBITS is modified to incorporate the Slatement of Work entitled
Human Faciors Research and Sustaining Effort Increase Level of Effort, dated 20 Dec 2001, as

attachment 2.

3. All other terms and conditions remain unchanged.

F33615-98-D-6000 000133
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Contract F33615-98-D-6000
Delivery Order 0001
Human Factors Research and Sustaining Effort
Increase Level of Effort
20 Dec 2001

This effort is covered under the original contract statement of objectives in paragraph 2.2
and 2.3,

Delivery Order 001
Paragraph 3.1 Research Plans

Add Paragraph 3.1.5
Operational Centers Research

The USAF has had an increase emphasis in the area of research that relates fo Air
Operations Centers (AOC’s) and the processing of complex mission data from multiple
sources in a manner such that crewmembers can best process and utilize this information
in performing their mission. This has come about as the emphasis on the Air
Expeditionary Force concept has matured and expanded. The basic tenets of the research
are covered in paragraphs 2.2 regarding collaboration and 2.3 regarding mission-effective
interfaces with complex operations. The contractor shall perform Experimental Research
and Developmental Research as laid out in Paragraphs 3.1.3 and 3.1.4 as relates to Air
Operations Centers. This effort will integrate ongomng research from the existing research
labs into a laboratory that will develop concepis for use in Air Operations Centers

F33615-98-D-6000, 000133
Attachment 2
Page | of 1




ORDER FOR SU. £LIES OR SERVICES

(Contractor must submit four copics af imvice

J

o Approved
ChE No 07040187

PAGE | OF &

Pubiic reporteng burden for this collesion ofisformstion & simaied

mamisning the dats needed e coanplerin g and reviewing the coflection of infbrmsion. Send comments reganfing this burden eptinate or sy ctber aspeet of this collection of information, inckiding
Deefense, Washinglon Headquarters Sovices, Direciorae of lnformaticn
(T 01 8T), Washingon, D 2503,
FORMTO EITHER OF THESE ADDRESSES.

PROCURFMENT OFFICTIAL IDENTIFIED INITEM 6.

suggetons for reducing this burden; to Depermers of
Artingon, VA 222024302, mmd 10 she Office of Mansgemenr snd Budges, Paperanek Reduc
PLEASE DO NOT RETURN YOUR

SEND YOUR COMPLETED FORM TO THE

too Projess

1. CONTRACT FURCH ORDER NO, Z DELIVERY ORDER NO. 3. DATE CF QRDER | 4,  REQINSITION FURCHASE 5 FRIORITY
. ' - = (YW MMMDD) REQUEST NUMBER
F33§15-98-D-5000 o001 SBSEP2S SEE SECTION C Do-c3
& ESUEDEY  AYEL MLET CrE FARBED r 7. ADMINIFTERED BY J1f otker thare 4) CODE EEU‘..&, B.DELIVERY Fret
USAF\ AP DCMT DAYTON | x ] m==1
ATR FORCE RESEARCH LABORATORY/ AREAR C BUILDING 30
2530 C STREET, BUILDING 7 1725 VAN PATTON DRIVE ] ome=

WHICHT-FPATTERSON AFE OH 45433-7607
ANNETTE B_ HENDERSON (¥37) 255-7143 R25)

WRIGHT-PATTERSON AFE OH 45433-53102

(S5F SCHEDLLE FF OTHER)

ECD: O PAS: {NONE)
% CONTRACTOR CEE I LEERD FACILITY CO0E 1EESS 10. DELIVER TOFOB POINT BY (DATE) 11. MARK IF ELSAMESS
SYTRONICS, INC MAILING DATE MMMDD) _SEE SCHEDULE [x] s
4433 DAYTOM-XENIA ROAD, BUTLDING I 1L DISCCUNT TERM
DAYTON CH 45433 N [ ] sasoman.
(337) 423-146E& GREENE COUNTY = WA NTASED
St‘ 24 m [ | wosas cumen
13 MAIL NV GECES T
SEE BLOCE 15 (PAYMENT OFFICE)
15 SFID ooTE I 15, FAYMENT WILL EE MADE 57 O I T
| teas-CO/MEW ToMrsTON DIVISTON MARK ALL
PO BOX 182041 E:PI:E(R.-}GE AKD
SEE ECHEDULE 1 43218704 el
CULUFRLE OF 2041 ettt 8
ORDER NUMEER
18, DELAERY | ¥l This delivery arder & meued op asether Govemmenl sgenty of in sccordesoe with md aubjec 10 Terms and romdtoms of sborve mumbBered contrece,
TYFE Reference your sl (he follewng on terrma specified hesin
oF
CRDEE| PLRCHASE ACCEFTANCE. THE CONTRACTOR HEREEY ACCEPTS THE CRESH REFRESENTED BY TIE NUMBERED PRSI CRDER A5 FT MAY PREVIOUSLY HAVE BEEN OR IS
NOWMUDIEID. SURECT TOALL OF THE TERMS AND CONINTIONS SET FORTH, AND AGREES TO PEAEDALS T =\ ME
'NAME OF CONTRACTOR o SKGNATURE = 'TYPED NAME ANT: TITLE DATE SIGNED
Y YMMMDD)
I:I 1 this box ia marked, supplicr mist sign Aceeptance and return the fol lowing nember of copies
17.  ACCOUNTING AND APFROPRIATION DATALOCAL T5E
SEE SECTION G
1%, 1o X QUANTITY 21, Zz 3.
TTEM MO SCHEDAULE OF SUPPLIESSERVICE ORDEREDY LNTT LMIT FRICE AMOUNT
ACCEPTED *
SEE SCHEIWLE
I quantity scospesd by the Govern iment s same = 4. INTTED ETATES OF AMERKC A i) f)e;) g5 | = ToTaL %15, 628,535.55
Quistiny ordersd, indicate by X, I difFerens, erver . =
actial quenlity seczpbod below quantity ordersd and
ke, EY: JAMES M DAY COMTRA ROERING OFFICER DEFERENCES
5, QUANTITY BY COLUMN 20 HAS BEEN 3. EHirTD 28, DO VOUCHER Rof 30
NITIALS

[] mseecren [] =ecenen [] accerteD, avo conrorms 1o

CONTRACT, EXCEPT A MOTED

D PARTIAL
[] meean

3. PAIDBY

33 AMOUNT VERIFIED COREECT FOR.

SIENATURE OF AUTHORIZED GOVERNMENT REFRESENTATIVE

DATE
36, leonify tids scoount B comeet md proper for paymens
DATE SIGNATURE AND TITLE OF CERTIYENG OFFICER

3l PAYMENT
[] compreTe

|:| FARTIAL
E[ FRAL

34 CHECK NUMBER

35 BOL OF LADING MO

35. DATE RECEIVED
CYYMMMDD)

37 FECEIVED AT | 38 RECEIVED BY (Fring)

40,  TOTAL
COMTADNERS

41 5R ACCOUNT NO

41 SH VOUCHER NO.

DD FORM 1155, JUN 94

FREVIOUS EDITION MAY BE USED

ConWrite Version 1.20



F33613-98-D-6000 0001

In accordance with the provisions of the Basic Contract and this delivery order, the Contractor shall
accomplish the effort described in the attached Statement of Work (SOW), dated 17 une 1998, and eotitled
"Human Factors Research and Sustaining Effor” at a total not to exceed amount of § 15,628,536.05.

SECTION B

L. 5352.216-9001 PAYMENT OF FEE (AFM CWCFFF)(JUL 1997)

The estimated cost and fee for this delivery order are shown below. The applicable fixed fee or tarpet fee
set forth below may be increased or decreased onl

y by negotiation and modification of the contract delivery
order for added or deleted work. As determined by the contracting officer, it shall be paid as it aCCrues, m
regular instaliments based upon the percentage of completion of work (or the expiration of the agreed-upon
period(s) for term contract(s).

Estimated Cost: $14,722.243.87 o e
Fixed Fee: § 906,293.08 Sita W 3

2. 5352.232-9001 IMPLEMENTATION OF LIMITATION OF FUNDS (AFMC) (JUL 1997)

(@) The sum allotted 10
through 25 Degem
£60,450.00.

this contract delivery order and available for payment of costs under CLINs 0001-0003
ber 1998 in accordance with the clause in Section | entifled "Limitations of Funds" is

(b)  Inaddition to the amount allotted under the "Limitations of Funds™ clause, the addiional amount of

54,550.00 is obligated for payment of fie for work completed under CLINs 0001-0003.
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SECTION B F33615-98-D-6000 0001

- N =

ITEM SUPCLIES/SERVICE oTY UNIT UNIT PRICE TOTAL AMOUNT
0go1L 1 LO $£15, 628,536,595 #15,628,535.05
noun:
RESEARCH & DATA
aAcrn: contrack type:
9 U - COST PLUS FIXED FEE
Security: fob: inspection: Acceptance: stock purmber (nsn) -
UNCLASSTFIED DESTINATION CESTINATION DESTINATION K - NOT APPLICABLE
descriptive data:
THE CONTEACTOR SHALL CONDOCT RESEARCH IN ACCORDANCE WITH THE STATEMENT OF WORK
ENTITLED "HUMAN FACTORS RESERRCH AND SUSTRINING EFFORT", DATED 17 JUNE 1998,
THE CONTRACTOR SHALL ALSD SUBMIT DATA IN RCCORDANCE WITH EXHEBIT &, THE
CONTRACT DATA REQUIREMENTS LIST, DD FORM 1423, DATED 18 MAY 1938, ATTACHED
HERET{,
TTEM SUPPLIES/SERVICE oTy INIT UNIT ERICE TOTAL AMOINT
000101
TOar] &
FUNDING INFO ONLY
acrn:
AR $65,000.00
descriptive data:
PR NUMBER GUECRSE72HCIZ20
ITEM SUPPLIES/SERVICE oy UNIT UNIT PRICE TOTAL AMOUNT
0on2 i Lo MNsp HEP
nour ;
HARDWARE
ACTTN: conirack type:
U ¥ — COST PLUS FIXED FEE
security: fob: inspeccion: acceptance: stock number (psn) -

UNCLASSIFIED DESTINATION. DESTINATICN DESTINATION H - NOT APPLICABLE

dezcriptive data: =
DELIVER HARDWARE IN ACCORDANCE WITH STATEMENT 0OF WORK, DATED 17 JUNE 1998. TUE
COST OF THIS CLIN IS INCLUDED IN CLIN 0001,
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H5FP

ITEM SUPPLIES/SERVICE OTY UNTT UNIT PRICE TOTAL ANOUNT
ooo3 1 LD HNEP

nound . = A

SOFTWARE

acrn: contract type:

¥ U - COST PLUS FIXED FEE

security: fobh: inspection: acceptance: stock number (nsa) -

UNCLASSIFIED DEETINATION DESTINATTON DESTINATION

descriptive data:

H - NOT APPLICAEBLE

THE CONTFACTOR SHALL PROVIDE SOFTWARE AS REQUIRED IN STATEMENT OF WORK, DATED
17 JUNE 1%3%8, &TCH 1.  THE COST OF THIS CLIN IS INCLUDED IN CLTIN 0001.
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SECTIONF F33615-98-D-6000 0001

. 9 Lo g . ...  TRawng
ITEM CTY _ SHIP TO MARK FOR PRI DATE
0001 i 0 25 Mar 2001

TICTT: 1
BESEARCH & DATA

acrmn: securicy:
g i

descriptive data:
The scheduled delivery date is for completion of all reszarch and data as

required by the Statement of Work, ateh 1, and delivery of all reports in
accordance with Exhihit A, Contract Data Bequirements List.

TRANS
ITEM Ty SHTP TQ MARK FOR FPRT DATE
il 1 o 25 Mar 2001

security:
L}

descriptive data:
The scheduled delivery date is for delivery of all hardware in accordance with

the Statement of work, dated 17 June 199§

TRANS
ITEM oTY SHIP 10 MARX FOR PRI DATE
o032 i U 25 Mar 2001
security:
u

descriptive data:
The scheduled delivery date is for any software to be delivered in accordance

with Statement of Work, dated 17 June 19985,
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SECTION G F33615-98-D-6000 00061

ACEN OELTGATTON AMCOUINT

AR 585,000.00
Cn Clia 000101 : 565,000 .00
fund cite:
57 83600 238 47A8 627184 EBGE00 552 52200F 505000 FO3000

descriptive data:
PR IS5 COMPLETE.

PR: GHECRSBT2ZHC120
JOM: 71B4CH22
CCC-RERE00

1. GODS PAYMENT INSTRUCTIONS FOR MULTIPLE ACCOUNTING CLASSIFICATION CITATIONS (FEE
1997)

PAYMEWT FOR ZLL EFFORT UNDER THIS DELIVEERY ORDER SHOULD BE MADE IN THE ORDER
AND BMOUNTS SHOWN IN THE TNFORMATIOMAL SUBLINE(S) IN SECTION B, CLIN 0001 OF

THE CONTRACT AND RECAPPED BELOW. EXEAUST THE FUNDS IN EACH ACRN BEFORE USING
FUNDS FROM THE NEXT LISTED ACRH,

ACEN SUBCLIN NO, TOTAL OBLIGATED

An 000101 £65,000.00

2. GO0B INCREMENTAL. FUNDING [APR 1957)
THE DELIVEFRY CRDERS WILL BE INCEEMENTALLY FUMDED PURSUANT TO THE LIMITATION OF
FINDS CLAUSE, FAR 52 _232-22 . FUNDS ARE HEREBY OBRLICATED IN THE AMOUNT OF

$63,000.00 AND IT IS ESTIMATED THEY ARE SUFFICIENT FOR CONTRACT PERFORMANCE
THROUGH 25 DECEMBER 1998,

SECTION J — LIST OF ATTACHMENTS

arch 1 Statement of Work, entitled "Human Factors Research and Sustaining Effort”,

dated 17 June 1598.

Exhibit A DD Form 1423, Contract Data Regquirements Tist [CDRLz). dated 18 May 1938.
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STATEMENT OF WORK
Belivery Order 0001

Human Factors Research and Snstaining Effort
17Jun 98

DESCRIPTION OF WORK

1.0. SCOPE. The purpose of this effort is to provide on-going and sustaining research,
technical, and administrative effort for research programs in the HEC laboratories. The
required work includes (a) development and implementation of research plans; (b)
sustaining effort of the HEC laboratories, facilities, and information network; and (c)
administration and financial Mmanagement of the contract activities.

2.0. APPLICABLE DOCUMENTS
2 MIL M-38784C Manual, Technical, General Style and Format Requirements

3.0. REQUIREMENTS
31. Research Plans

3.1.1.  Research Program Planning

3.L.1.1.  The contractor shall develop individual research plans to sapport the combination of
experimentation, development, and evaluaton in the vanous research programs of the HEC laboratories.
The contractor shall plan to (a) extending human behavioral and/or performance theores and to provide
empirical definition and verification; (b) mansforming empirical data into guidelines, methodologies, and
tools that enable effective transfer of human performance technology to the planning, design, and
development of Air Foree equipment and human systems: and (c) developing new techniques and
technology for interfacing humans o high-performance WEapon systems together with the metrics and
simulation technigues to measure operator performance,

3.1.1.2. 'The conwractor shall monitor on-going technical developments in the general
research areas relevant to the HEC laboratories and shall maintain the program plans such
that they accurately reflect current research trends within the programs, the progress of
the research programs, significant accomplishments, anticipated facilities and resource
requirements, and projected research products. The research program plans shall be
coordinated with the Government on a regular basis. (CDRLs A001 and A002)

3.1.1.3. The contractor shall support the development of protocols supporting the use of
human subjects in the HEC laboratories. The objective of the protocols are 1o
characterize the nature of the experimentation to be done, any safety implications of
research facilities or experimental methods, along with the general descriptions of
research facility capabilities and characteristics. (CDRL A002)

3.1.2.  Experimental Planning

The contractor shall plan the development of experiments 1o be conducied within the HEC laberatories, in
conjuncuon with the associated research plan. The objectuves of expenmmental plaming is to develop

Pagel of 3
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detailed specification of specific experimental manipulations 10 be performed, specific measures of human
performance to be performed, specific facility requirements and operating tolerances, analysis techniques to
be employed, technical requirements. and subject requirements. The conmractor shal] submit experiments]
plans 1o the Government for coordination. (CDRL ADOZ)

3.1.3.  Experimenial Research

The contractor shall collect pre-cxpenmentzl pilot data to assure that the facilities are operating within
tolerances specificd in the experimental plan and that experimental procedures can be implemented
accurately. Followang verification of pre-expenmmentai pilot data, the contractar shall eollect cXpcrimental
data using subjects from the conmactar's subject pool or Government supplied subjects. The contractor
shall conduct appropriate descriptive and inferental statistical analyses using experimental data. The
contractor shall perform statistical anzlyses using graphical, pictorial, and tabular summaries: shall
document in the form of technical reports. journal reports, and conference procesdings papers, and shal]
brief and present research finding and results. Any of these analyses, wrinen documentation, or
briefing/presentation materials may require the incorporation of graphics, animarion. muitimedia, and
photographic elements. The contractor shall also attend conferences and symposia and present the results
of expenmental research as required to transition research resyits to other Government, industrial, and
academic msumtions. (CDRLs A002, AGD3. and A004)

3.1.4.  Developmenta] Research

The conmactor shall develop crew system interface hardware and sofrware (in the form of prototypes,
concepual demonsrations, models, and simulations) as specified in laboratory research plans. Thess jtems
shall initally be documented in a form that identifies and describes the hardware and software requirements
specifications. The contracior shall use the specification documents 1o design, fabricate, implement, code,
and install the items in laboratory and field environments, The centracior shall test the prototypes,
demonsirations. models, and simulations for their capability to improve the planning, design, development,
and operation of Air Force and human systems. The conmactor shall repom technical research development
in both written documents and conferencs proceedings. The contractor shall develop briefings and
presentations of human factors research and sustaining cfforts to include. but not be limited to, graphics,
animation, multimedia, and Photographic elements: The contractor shail attznd conferences and Symposia
and present the results of developmental research as required (o ransition rescarch resulis to other
Government agencies, industry, and academic institutions. (CDRLs A00Z, A003, ADO4, ADDS, and ADDS)

3.2. HEC Laboratories and Network Sustainment

3.2.1. As required by the research programs, the contractor shall provide ail engineering
and related effort necessary to effect and document changes to existing AFRI/HEC
laboratory facilities or to integrate new and unique components which will enhance
research goals, improve equipment reliability, increase productivity, enhance flexibility,
or improve fidelity. (CDRL A005)

3.2.2.  The contractor shail supply all consumable marterials required for uninterrupted research, The
contractor shall provide equipment and materials needed for testing, inspecton, calibration, repair,
upgrading, or integration when such squipment is not already pant of existing inventory and is required 1o
conduct or enhance research,

3.23. During the conduct of research. the contractor shall operate. mainwin. and calibrate the research
equipment in compliance with maintenance, operating, and calibration procedures.

324,  Asneccessary 1o sustain the on-going research program, the contractar shall code. upgrade, test,
debug, calibrate, maintain. and document the software required for conducting laboratory research,
experimentation, concept demonstrations, simulation. and data reduction and analysis. (CDRLs AQ06 and
ADOT)

Page? of 3
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3.25. The congactor shall Incorporate new hardware components, software products, and new functional
capabilitics consistent with the contract research requirements.

32.6. Theconmactor shall provide a shop for machining and fabricating research arucles. 1o inchude, byt
not be limited 1o, prototypes, fixtures, mounung brackets. and the iike,

3.2.7. The contractor shall provide a pool of persons to serve as research subjects in
various simulations and laboratory experiments. The contractor shall Provide screening,
scheduling and training of subjects for human performance experiments.

3.2.8 Forresearch conducted within and among the distributed HEC laboratories, the
contractor shall provide sustaining effort for the Crew System Interface laboratories
information networks, including hardware fault determination and repair, software
updates, training in system usage, engineering development, installation of enhancements
and upgrades, and system software configuration. This network shal] include
workstations, network servers and controllers, and other associated hardware and
software. The contractor shall maintain documentation on the network hardware and
software. (CDRL A007)

33. Management of Effort

The conmactor shall exercise administrative and financial Inanagement functions for ai]
active delivery orders which shall include scheduling of activities and milestones relative
to all contract activities, describing technical and financial stams, outlining contractor
activities, forecasting, program planning, and describing in detail the overall results of the
efforts. In addition, the contractor shall maintain a network-based reporting of resources
and expenditures. This report shall be accessible by the Government and wil serveasa
tool for project status review. (CDRLs A008, A0Q9 and A010)

Page 3 of 3
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PART I - THE SCHEDULE SUPPLIES OR SERVICES AND PRICES/ COST

SECTION B F33615-98-D-6000
ITEM  SUPPLIES/SERVICE OTY UNIT UNIT PRICE TOTAL AMOUNT
0001 1 Lo NTE 545,000, 000.00

TIOr =

RESEARCH & DATA

contract type:
U - COST PLUS FIXED FEE

security: foh: inspection: acceptancs: stock number (nan) :
UNCLASSTFIED CESTINATION DESTIMATION DESTINATION B — MOT APPLICLELE

descriptive data:

THE CONTRACTOR SHALL FERFORM RESEARCH AS REQUIRED BY INDIVIDUAL DELIVERY ORDERS IN
ACCOFDANCE WITH SAID STRTEMENT OF WOR¥. THE CONTRACTOR SHALL FROVIDE DATA IN
ACCORDANCE WITH CONTRACT DATA REQUIREMENTS LIST, DD FORM 1423, DESIGHATED AS
EXHIBIT A, SECTION J, SEECIFIED IN THE INDIVIDUAL DELIVERY ORDER. DATA
REQUIREMENTS ZRE NOT SEPARATELY PRICED ([NSE) . SUBCDNTRJ‘LCTI!GE, FESEARRCH SUBFECTS,
MATERIAL AND TRAVEL WILL BE ACCOMPLISHED UNDER THIS CLIN IN ACCORDANCE WITH THE
DELIVERY ORDER STATEMENT OF WORE.

ITEM SUPPLIES/SERVICE Ty UNIT UNIT PRICE TOTAL AMOUNT
aooz i | LO HSF HsP
TROED ¢
HARDWAEE

contract Lype:
¥ - COST PLUS FIXED FEE

sacurity: fob: ingspecticon: acceptance: stock number {nsn) :
UNCLASSIFIED DESTINATION DESTINATION DESTINATICHN H - NOT APPLICABLE

degeriptive data:

THE CONTFACTOR SHALL PROVIDE HARTWARE 25 REEQUIRED IN INDIVIDUAL DELIVERY ORDERS INH
ACCORDANCE WITH SECTION J, ATTACHMENT 1, STATEMENT OF WORK FOR BACH DELIVERY ORDER.
THE COST OF THIS CLIN IS INCLUDED IN CILIN 00O0L.

Secticn B F33615-98-D-6000

Page 2




ITEM  SUPPLIES/SERVICE oY UNIT ONIT PRICE TOTAL  AMOUNT
noo3 i Lo MSFP HSE

noun:
SOFTWARE

contract type:
U - COST PLUS FIXED FEE

Security: fobi: inspection: acceptance: stock number (nsn) -
UNCLASSIFIED DESTINATION DESTINATION DESTINATION N - NOT APPLICABLE

descriprive data-

THE CONTFACTOR SHALL PROVIDE SOFTWARE AS REQUIRED IN INDIVIDUAL DELIVERY ORDERS TN
ACCORDANCE WITH SECTION J, ATTACHMENT 1, STATEMENT OF WORK FOR BACH ORDER. THE
COST OF THIS CLIN IS INCLUDED IN CLIN 0001,

Section B F33615-98-D-6000
Page 3




A. ATR FORCE MATERIEL COMMAND FAR CONTRACT CLAUSES IN FULL TEXT

1. 5352.216-9007 PAYMENT OF FEE (AFMC) (CPFF) {JUL 1997)

The estimated cost and fee for this deli vixy order are shown below. The applicable fixed fee or target fiee set forth below
may be increased or decreased only by negotiation and modification of the contract delivery order for added or deleted
work. As determined by the contracting officer, it shall be paid as it accrues, in regular installments based upon the
percentage of completion of work (or the expiration of the agreed-upon period(s) for term contracts).

Estimated Cost TBN on each delivery order
Fixed Fee TBN on each delivery order

Applicable to following Line Items: CLINs 0001-0003
2. 5352.232-9001 IMPLEMENTATION OF LIMITATION OF FUNDS (AFMC) (JUL 1997)

(a) The sum allotted to this contract delivery order and available for payment of costs under CLINs (001-0003
through date to be established on each delivery order in accordance with the clause in Section [ entitled "Limitation of
Funds™ is TBM on each delivery order.

(b) In addition to the amount allotted under the “Limitation of Funds™ clause, the additional amount of TBN on
each delivery order is obligated for payment of fee for work completed under CLINs 0001-0003.

Section B F33615-98-D-6000
Page 4




PARTI - THE SCHEDULE DESCRIPTION/SPECS /WORK STATEMENT
SECTION C F33615-95-D-6000

A ADMINISTRATIVE AND ONE-TIME-USE CLAUSES IN FULL TEXT

1. C003 INCORPORATED DOCUMENTS/REQUIREMENTS (APR 199%)

THE STATEMENT OF OBJECTIVES (SO0) ENTITLED "RESEARCH AND SUSTAINMENT FOR CREW SYSTEM
INTERFACE LABORATORIES, DATED 17 JUNE 1998 IS INCORPORATED IN SECTION J, ATTACHMENT 1

Section C F33615-98-D-6000
Page 5




PARTI - THE SCHEDULE FACKAGING AND MARKING
SECTION D F33615-98-D-6000

- -

A. AIRFORCE MATERIEL COMMAND FAR CONTRACT CLAUSES IN FULL TEXT
1. 5352.247-9008 CONTRACTOR COMMERCIAL PACKAGING AND MARKING (AFMC) (JUL 1597)

(a) Items shall be packaged and marked in accordance with the Contractor's best commercial practice 1o ensure
undamaged arrival at destination, Individual shipments exceeding 150 pounds, 108 inches in length, or 130 inches in
girth plus length shall be packaged on skidded crates or palletized to allow handling by forklifi.

(b) The exterior container shall be marked (readable from 24 inches): "NOT FOR OUTSIDE STORAGE."

Section D F33615-98-D-6000
Page 6




PART [ - THE SCHEDULE INSPECTION AND ACCEPTANCE
SECTION E F33615-98-D-6000

A. NOTICE: _Th:_: following solicitation provisions and/or contract clauses pertinent io this section arc herehy
Incorporated by refarence:

I. FEDERAL ACQUISITION REGULATION CONTRACT CLATISES

52.246-08 INSPECTION OF RESEARCH AND DEVELOPMENT -- COST-REIMBURSEMENT (APR 1984)

1. DEFENSE FEDERAL AC QUISITION REGULATION SUPPLEMENT CONTRACT CLATSES
252.246-7000 MATERIAL fNSPE{fTIUNAND RECEIVING REPORT (DEC 1991)

A. ADMINISTRATIVE AND ONE-TIME-USE CLAUSES IN FULL TEXT
1. E006 RECEIVING REPORT (DD FORM 250) MAILING ADDRESS (APR 1998)

{a) Submit original DD Form(s) 250 for all items deliverable under this contract (e.g. hardware, software,
exhibit line items, status reports, services, efc.) 1o the followin g address;
AFRL/HECA
Attn: Don Monk
2255 H Strect
Wright-Patterson AFB OH 454317022

(b) In addition, a copy of the DD Form 250 shall accompany each shipment for all deliverable items. Shipment
addresses are specified in Section F of the schedule and/or on the Contract Data Requirements List.

(¢) PROCESSING STATUS. Any inquiry as to the processing status of a DD Form 250 should be made {0 the
following office:
Mr. Don Monk, AFRL/HECA, (937) 255-8814

2. ED07 INSPECTION AND ACCEPT ANCEAUTHORITY (APR 199%)

Inspection and acceptance for all Contract md Exhibit Lines or Subline Ttems shall be accomplished by the Program
Mamager, Air Force Research Laboratory.
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PART I -THE SCHEDULE - DELTVERIES OR PERFORMANCE
SECTIONF F33615-98-D-6000

A. NOTICE: The following solicitation provisions and/or contract clauses pertinent to this section are herchy
incorporated by reference:

L. FEDERAL ACQUISITION REGULATION CONTRACT CLAUSES

52.242-15 STOP-WORK ORDER (AUG 198%) - ALTERNATE I (APR 1924)
3224734 F.O.B. DESTINATION (NOV 15981)
52.247-55 F.O.B. POINT FOR DELIVERY OF GOVERNMENT-FURNISHED PROPERTY (APR 1984)

A. AIR FORCE MATERIEL COMMAND FAR CONTRACT CLAUSES IN FULL TEXT

1. 5352.247-9017 F.O.B. POINT FOR DELIVERY OF GOVERNMENT-FURNISHED PROPERTY (AFMC)
(JUL 1997)

The fo.b. point for delivery of Govemment-furnished property, as defined in FAR 52.247-535, F.ob. Point for Delivery of
Govemment-Fumnished Property, shall he:

(@) To be specified on each delivery order .
(b) To be specified on each delivery order .

B. ADMINISTRATIVE AND ONE-TIME-USE CLAUSES IN FULL TEXT

1. F003 CONTRACT DELIVERIES (FEB 1997}

The following tenns, if used within this contract in conjunction with contract delivery requirements (including data
deliveries), are hereby defined as follows:

() "MAC" and "MARO" mean "months afier the effective date for award of the contractual action (as shown
block 3, Section A, SF 26)".

(b) "WARO" memns "weeks after the effective date for award of the contractual action™.

(c) "DARO" means "days after the effective date for award of the contractual action”.

{d) "ASREQ" means "as required”. Detailed delivery requirements are then specified elsewhere in Section F.
2. FOO7 SHIPMENT ADDRESS (SEP 1997)

FY 8200

AFRL/WSMM

Bldgz 93, Area B

2635 G Street

WPAFR, OH 45433-7603

Section F F33615-98-D-6000
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PART I - THE SCHEDULE CONTRACT ADMINISTRATION DATA
SECTION G F33615-98-D-6000

FIMDING TO BE ACCOMPLISHED ON INDi‘Ip"IDUAL DELIVERY (ORDERS-ONLY.

Section G F33615-93-D-6000
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A. AIR FORCE FEDERAL ACOQUISITION REGULATION SUPPLE MENT CONTRACT CLAUSES IN FULL
TEXT

1. 5352.232-9000 REMITTANCE ADDRESS (MAY 996)

It the remittance address is different from the mailin £ address, enter the remittance address below. Failure (o provide this
mformation may impact payment.

same as block 7 on Standard Form 26

B. ADMINISTRATIVE AND ONE-TIME-USE CLAUSES INFULL TEXT

1. G#HZ LABORATORY CONTRACT MANAGER (MAY 1997)
Laboratory Contract Manager:Don Mook, AFRI/HEC, Bldg 248, Area B, WPAFB.OH 45433

2. GOO5 PAYMENT INSTRUCTIONS FOR MULTIPLE ACCOUNTING CLASSIFICATION CITATIONS
(FEE 1997)

Payment for all effort under this delivery order should be made i the order and amounts shown in the informational
subline(s) in Section B, CLIN 0001 of the contract and recapped below. Exhaust the funds in each ACEN before using
funds from the next listed ACRN.

ACEN SUBCLIN NO. TOTAL OBLIGATED

3. G06 INVOICE AND PAYMENT - COST REIMBURSEMENT (FEB 1997)

Invoices (or public vouchers), supported by a statement of cost for performance under this contract, shall be submitted 1o
the cognizant Defense Contract Aundit Agency (DCAA) office. Under the provisions of DFARS 242.803(b), the DCAA
auditor, is designated as the suthorized representative of the contracting officer (CO) for examinin £ vouchers received
directly from the contractor.

4. G003 INCREMENTAL FUNDING (APR 1997)

The delivery orders will be incrementally funded pursuznt to the Limitation of Funds clause, FAR 52.232-22. Funds are
hereby obligated in the amount of (TBN on individual delivery orders) and it is estimated that they are sufficient for
Contract performance through (TBD on mdividual delivery orders) .

5. G014 FINAL PATENT REPORT (OCT 1997)

In accordance with 5327.305-3(b)90, the Administrative Contracting Officer shall forward the final patent report (e g,
DD Forn 882, Report of Inventions and Subcontracts) and any related information to AFMC LOVJAZT

Bldg 11, Area B

2240 B Street, Suite 5

WPAFB, OH. 45433-7109

6. G015 IMPLEMENTATION OF TAXPAYER IDENTIFICATION NUMBER (APR 1998)
In accordance with FAR 52.204-03, Taxpayer Identification Number is 31-1 081302 .
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PART I - THE SCHEDIJLE SPECIAL CONTRACT REQUIREMENTS
SECTION H F33615-98-D-6000

A. ADMINISTRATIVE AND ONE-TIME-USE CLAUSES IN FULL TEXT

1. H023 INDEFINITE QUANTITY (SEP 1997)

This is an Indefinite Quantity contract a3 contemplated by FAR 16.504. The total scope of the technical tasks for which
Orders may be issued is set forth in paragraph 2.0 of the attached Statement of Objectives. The maximum dollar amomt
the Govemnment may order under this contract is $49,000,000.00 : the minimum amount is S 100,000.00 .

2. H024 ORDERING PROCEDURES (SEP 1997)

(2) Orders will be issued by a Procuring Contracting Officer in accordance with the Orderin & clause of this
contract. However, the following procedures shall be used for negotiation of orders.

(1) The Contracting Officer will provide the Contractor of each proposed Order which will include a
description of work to be performed, description of expertise required, and desired completion date. Prior to this
notification it is highly encouraged that the Contractor and Government work together to develop the proposed Stalement
of Work, expertise required, delivery schedule, etc.

(2) The Contractor shall then: (i) submit a cost proposal, identifying labor categories and number of
hours within each category required for the performance of the proposed work; (ii) identify and provide rationale for all
non-labor cost elements required for performance; and (iii) identify any Government propety, base support, eic.,
required for performance. This proposal shall be submitted concurrently to the program manager and the contracting
office,

(3) Upon receipt of the proposal, the Contracting Officer will analyze the proposal and, if accepiable,
issue an Order directing the Contractor to commence performance, or if the proposal 15 not fully acceptable as offered,
negotations shall be conducted prior to issuance of any Order . In the event issues pertaming 1o a proposed work cannol
be resolved 1o the satisfaction of the Contracting Officer, the Contracting Officer resarves the right to withdraw and
cancel the proposed work. In such event, the Contractor shall be notified, m writing, of the Contracting Officer's
decision. This decision shall be final and conclusive and shall not be subject to the Disputes clavse or the Contract
Thsputes Act.

(b) The Contractor is not authorized to commence performance prior to issuance of the Order by the Contracling
Oificer.

(¢) Electronic communications will be utilized whenever possible.
3. H025 INCORPORATION OF SECTION K BY REFERENCE (APR 1997)
Section K of the solicitation is hereby incorporated by reference.
4. H02% IMPLEMENTATION OF DISCLOSURE OF INFORMATION (OCT 1997)

In order to comply with DFARS 252.204-7000, Disclosure of Information, the following copies of the information to be
released are required al Teast 45 days prior (o the scheduled release date:

{(a) 3 copies to: Office of Public Affairs, ASC/PA
1365 Fourth St Ste 15
Wnght-Panterson AFB, OH. 43433-7129
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(b) 1copyto: Contracting Officer, James H. Day, 2530 C 5t., Wright Patterson AFB, OH. 45433-7607

(¢} 1copy to: Program Manager, Don Monk, 2255 H St., Bldg, 248, Wright-Paterson AFB, OH. 45433
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PART 11 - CONTRACT CLAUSES 5 CONTRACT CLAUSES
SECTION | F33615-98-D-6000

Contract Clauses in this section are from 1he FAR, Defense FAR Sup, Air Force FAR Sup, and the Air Force
Materiel Command FAR Sup, and are current through 1he'i‘uﬁnh'iug updates:

FAR: FAC97-05; DFAR: DAC 91-13; ATFAR: 1995 Edition; AFMCFAR: 1997 Edition; AFAC: AFAC 96-1;
DL.: thru DL 98-017; Class Deviations: thru CD 98-00008: IPN: 98009,

A. NOTICE: The following solicitation provisions and/or contract clanses pertinent to this section are hereby
incorporated by reference:

L FEDERAL ACQUISITION REGULATION CONTRACT CLAUSES

52.202-01 DEFINITIONS (OCT 1995)

52.203-03 GRATUITIES (APR 1984)

52.203-05 COVENANT AGAINST CONTINGENT FEES (APR 1084)

52.203-06 RESTRICTIONS ON SUBCONTRACTOR SALES TO THE GOVERNMENT (JUL 1995)

52.203-07 ANTI-KICKBACK PROCEDURES (JUL 1995)

52.203-0% CANCELLATION, RESCISSION, AND RECOVERY OF FUNDS FOR ILLEGAL OR IMPROPER
ACTIVITY (JAN 1997)

5§2.203-10 PRICE OR FEE ADJUSTMENT FOR ILLEGAL OR IMPROPER ACTIVITY (JAN 1997)

52.203-12 LIMITATION ON PAYMENTS TO INFLUENCE CERTAIN FEDERAL TRANSACTIONS (JUN
1997)

52.204-02 SECURITY REQUIREMENTS (AUG 1996) - ALTERNATE I (APR 1984)

52.204-04 PRINTING/COPYING DOUBLE-SIDED ON RECYCLED PAPER (JUN 1996)

52.209-06 PROTECTING THE GOVERNMENT'S INTEREST WHEN SUBCONTRACTING WITH
CONTRACTORS DEBARRED, SUSPENDED, OR PROPOSED FOR DEBARMENT (JUL 1995)

52.211-05 MATERIAL REQUIREMENTS (OCT 1997)

5§2.211-15 DEFENSE PRIORITY AND ALLOCATION REQUIREMENTS (SEP 1930)

52.213-01 FAST PAYMENT PROCEDURE (FEB 1998)

52.215-02 AUDIT AND RECORDS -- NEGOTIATION (AUG 1996)

52.215-08 ORDER OF PRECEDENCE--UNIFORM CONTRACT FORMAT (OCT 1997)

52.215-10 PRICE REDUCTION FOR DEFECTIVE COST OR PRICING DATA (OCT 1997)

$2.215-11 PRICE REDUCTION FOR DEFECTIVE COST OR PRICING DATA-MODIFICATIONS (OCT
1997)

52.215-12 SUBCONTRACTOR COST OR PRICING DATA (OCT 1997)

52.215-13 SUBCONTRACTOR COST OR PRICING DATA--MODIFICATIONS (OCT 1997)

52.215-14 INTEGRITY OF UNIT PRICES (OCT 1997)

52.215-15 TERMINATION OF DEFINED BENEFIT PENSION PLANS (OCT 1997)

52.215-17 WAIVER OF FACILITIES CAPITAL COST OF MONEY (OCT 1997)

52.215-18 REVERSION OR ADJUSTMENT OF PLANS FOR POSTRETIREMENT BENEFITS (PRB) OTHER
THAN PENSIONS (OCT 1997)

52.215-19 NOTIFICATION OF OWNERSHIP CHANGES (OCT 1997)

52.215-21 REQUIREMENTS FOR COST OR PRICING DATA OR INFORMATION OTHER THAN COST OR
PRICING DATA—-MODIFICATIONS (OCT 1997)

52.216-07 ALLOWABLE COST AND PAYMENT (APR 1998)

52.216-08 FIXED FEE (MAR 1997)

52.216-18 ORDERING (OCT 1995)

Para (g}, Issued from date is'25 SEF 1998

Para (a), Issued through date is "25 SEP 2003'
52216-19 ORDER LIMITATIONS (OCT 1995)

Para (a), Dollar amount or quantity is % 100,000.00°

Section I F33615-98-D-6000
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52.216-22
52.219-08

52.222-01
52222012

52232203
52.2722-35

52.222-36
52.222-37

5222302
52.223-05
5227306
52.223-14
52.225-11
52.227-01
3223702

5222710
52272711
3222807
5223209
5223217
52.232-20
5223222
52.232.23
32.232-25

52.233-M1
52.233-03
5223702
52.242-01
5224203
52.242-4
52.242-13
32.243-02
52.243-06
52.243-07

52.244-02

5224405
52.245-05

52 245-1%

Para (b)(1), Dollar amount or quantity is '$49,000,000.00°
Para (b)}(2), Dollar amount or quantity is *$49,000.000.0(°
Fara {(b)(3), Number of days is 30’

Para (d}, Number of days is 30"

- INDEFINITE QUANTITY- (OCT 190%) -

Para (d), Date is '25 SEP 2004'
UTILIZATION OF SMALL, SMALL DISADVAN TAGED AND WOMEN-OWNED SMALL
BUSINESS CONCERNS (JUN 1997)
NOTICE TO THE GOVERNMENT OF LABOR DISFUTES (FEB 1997)
PAYMENT FOR OVERTIME PREMIUMS (JUL 1990)
Para (2}, Dollar amount is '$0.00'
CONVICT LABOR (AUG 1996)
AFFIRMATIVE ACTION FOR DISABLED VETERANS AND VETERANS OF THE VIETNAM
ERA (APR 1998)
AFFIRMATIVE ACTION FOR WORKERS WITH DISABILITIES (JUN 1998}
EMPLOYMENT REPORTS ON DISABLED VETERANS AND VETERANS OF THE VIETNAM
ERA (APR 199%)
CLEAN AIR AND WATER (APR 1934)
POLLUTION PREVENTION AND RIGHT-TO-KNOW INFORMATION (APE 1998)
DRUG-FREE WORKPLACE (JAN 1997)
TOXIC CHEMICAL RELEASE REPORTING (OCT 1996)
EESTRICTIONS ON CERTAIN FOREIGN PURCHASES (AUG 1998)
AUTHORIZATION AND CONSENT (JUL 1995) - ALTERNATE I (APR 1984)
NOTICE AND ASSISTANCE REGARDING PATENT AND COPYRIGHT INFRINGEMENT (AUG
1996)
FILING OF PATENT APPLICATIONS — CLASSIFIED SUBJECT MATTER (APR 1984)
PATENT RIGHTS — RETENTION BY THE CONTRACTOR (SHORT FORM) (JUN 1997)
INSURANCE — LIABILITY TO THIRD PERSONS (MAR 1996)
LIMITATION ON WITHHOLDING OF PAYMENTS (APR 1984)
INTEREST (JUN 1998)
LIMITATION OF COST {APR 1984)
LIMITATION OF FUNDS (APR 1984)
ASSIGNMENT OF CLAIMS (JAN 1985)
PROMPT PAYMENT (JUN 1997}
Para (b)(1), Contract financing pavinents shall be made on the "30th day'
DISPUTES (OCT 1995)
PROTEST AFTER AWARD (AUG 1996) - ALTERNATE ] (JUN 1983)
PROTECTION OF GOVERNMENT BUILDINGS, EQUIPMENT AND VEGETATION (APR 1984)
NOTICE OF INTENT TO DISALLOW COSTS (APR 1984)
PENALTIES FOR UNALLOWABLE COSTS (OCT 1995)
CERTIFICATION OF FINAL INDIRECT COSTS (JAN 1997)
BANKRUPTCY (JUL 1995)
CHANGES -- COST-REIMBURSEMENT (AUG 1987) - ALTERNATE V (APR 1984)
CHANGE ORDER ACCOUNTING (APR 1934)
NOTIFICATION OF CHANGES (APR 1934)
Para (b), Number of calendar days is 30
Para (d), Number of calendar days is 300
SUBCONTRACTS (AUG 1998) - ALTERNATE I (AUG 1998)
Fara (k), Paragraphs (d) and (f) of thiz clause {0 not apply to the following subcontracts which were
evaluated during negotiations: 'to be specified on each delivery order’
™A
COMPETITION IN SUBCONTRACTING (DEC 1996)
GOVERNMENT PROPERTY (COST-REIMBURSEMENT, TIME-AND-MATERIAL, OR LABOR-
HOUR CONTRACTS) (DEVIATION) (JAN 1986)
SPECIAL TEST EQUIPMENT (FEB 1993)

Section I F33615-98-D-6000
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- 52.245-19

52.246-23
5224701
5224906
52.249-14
523251-01
52.253-01

GOVERNMENT PROPERTY FURNISHED "AS IS" (APR 1984)
LIMITATION OF LIABILITY (FEB 1997)

COMMERCIAL BILL OF LADING NOTATIONS (APR 1984)
TERMINATION (COST-REIMBURSEMENT) (SEP 1996)

- EXCUSABLEDELAYS (APR 1984) ~

GOVERNMENT SUPPLY SOURCES (APR 1984)
COMPUTER GENERATED FORMS (JAN 199])

Il. DEFENSE FEDERAL ACQUISITION REGULATION SUPPLEMENT CONTRACT CLAUSES

252.203-7001
252.203-7002
252.204-7000
252.204-7003
252 204-7004
252.205-7000
252.200-7000

252.200-T004

252.215-7000
252 222-7(N)2
252.223-7004
252.223-7006

252.225-7001
252.225-7009

252.225-7012
252.225-7014

252.225-T026
252.125-7031
252.225-T043

252.227-7013
252 227-7014

252.227-7016
252.227-7T19
252.227-T025

252.227-7030
252.227-1034
252.227-1036
252.227-7037
252.227-7039
252.231-7000)
252.232-70049
252.233-1001
252.235-7010

SPECIAL FROHIBITION ON EMPLOYMENT (JUN 1997)

DISPLAY OF DOD HOTLINE POSTER (DEC 1991)

DISCLOSURE OF [INFORMATION (DEC 1951)

CONTROL OF GOVERNMENT PERSONNEL WORK PRODUCT (APR 1992)

REQUIRED CENTRAL CONTRACTOR REGISTRATION (MAR 199%)

FROVISION OF INFORMATION TO COOPERATIVE AGREEMENT HOLDERS (DEC 1991}
ACQUISITION FROM SUBCONTRACTORS SUBJECT TO ON-SITE INSPECTION UNDER THE
INTERMEDIATE-RANGE NUCLEAR FORCES (INF) TREATY (NOV 1995)
SUBCONTRACTING WITH FIRMS THAT ARE OWNED OR CONTROLLED RY THE
GOVERNMENT OF A TERRORIST COUNTRY (MAR 1998)

FRICING ADJUSTMENTS (DEC 1991)

COMPLIANCE WITH LOCAL LABOR LAWS (OVERSEAS) (JUN 1997)

DRUG-FREE WORK FORCE (SEP 1988)

FROHIBITION ON STORAGE AND DISPOSAL OF TOXIC AND HAZARDOUS MATERIALS
(APR 1993)

BUY AMERICAN ACT AND BALANCE OF PAYMENTS PROGRAM (MAR 1993)
DUTY-FREE ENTRY-QUALIFYING COUNTRY SUPPLIES (END PRODUCTS AND
COMPONENTS) (MAR 1998)

PREFERENCE FOR. CERTAIN DOMESTIC COMMODITIES (SEP 1397)

PREFERENCE FOR. DOMESTIC SPECIALTY METALS (MAR 1998) - ALTERNATE | (MAR
1928)

REPORTING OF CONTRACT PERFORMANCE OUTSIDE THE UNITED STATES (MAR 1998)
SECONDARY ARAB BOYCOTT OF ISRAEL (JUN 1967)

ANTITERRORISM/FORCE PROTECTION POLICY FOR DEFENSE CONTRACTORS DUTSIDE
THE UNITED STATES (JUN 1998) Information and guidance pertaining to DoD antiterrorism/force
protection can be obtained from HQ AFSC/SFFT, telephone (210) 671-0927/0928.

RIGHTS IN TECHNICAL DATA-NONCOMMERCIAL ITEMS (NOV 1995)

RIGHTS IN NONCOMMERCIAL COMPUTER SOFTWARE AND NONCOMMERCIAL
COMPUTER SOFTWARE DOCUMENTATION (JUN 1995)

RIGHTS IN BID OR PROPOSAL INFORMATION (JUN 1995)

VALIDATION OF ASSERTED RESTRICTIONS—-COMFPUTER SOFTWARE (JUN 1995)
LIMITATIONS ON THE USE OR DISCLOSURE OF GOVERNMENT-FURNISHED
INFORMATION MARKED WITH RESTRICTIVE LEGENDS (JUN 1993)

TECHNICAL DATA-WITHHOLDING OF PAYMENT (OCT 1988)
PATENTS—SUBCONTRACTS (APR 1984)

DECLARATION OF TECHNICAL DATA CONFORMITY (JAN 1957)

VALIDATION OF RESTRICTIVE MARKINGS ON TECHNICAL DATA (NOV 1995)
PATENTS—REPCORTING OF SUBJECT INVENTIONS (AFR 199()

SUPFLEMENTAL COST PRINCIPLES (DEC 1931)

PAYMENT BY ELECTRONIC FUNDS TRANSFER (CCR) (JUN 1998)

CHOICE OF LAW (OVERSEAS) (TUN 1997)

ACENOWLEDGMENT OF SUPPORT AND DISCLAIMER. (MAY 1995)

Para (a), name of contracting agency(ies): '"AFRLMLET

Fara (a), contract number(s): 'F33615-98-D-6000"

Fara (b), name of contracting agency{ies): 'AFRL/MLKT
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Fara (a), name of contracting agency(ies): 'AFRL/MLKT

Para (a), contract number{s): 'F336135-98-D-6004"

Para (b), name of conlracting agency{ies): 'AFRLMLET!
252.235-7011  FINAL SCIENTIFIC OR TECHNICAL REPORT (MAY 1995)
252.239-7000 - PROTECTION AGAINST COMPROMISENG EMANATIONS (DEC 1921)
252.242-7000 POSTAWARD CONFERENCE (DEC 1991)
252.242-7004  MATERIAL MANAGEMENT AND ACCOUNTING SYSTEM (SEP 1996)
252.243-7002  REQUESTS FOR EQUITABLE ADJUSTMENT (MAR 1998)
252.245-7001  REPORTS OF GOVERNMENT FROPERTY (MAY 1994)
252251-7000  ORDERING FROM GOVERNMENT SUPPLY SOURCES (MAY 1995)

Para (f), Contractor’s address is "Sytronics, Inc

Atm: Tery Fulbright

4433 Dayton-Xenia Rd. Bldg 1

Dayion, OH. 45432

(937) 429-1466 Ext. 102

Para (f), Government remittance address is '"AFRL/HECA

Agin: Don Monk

2255 HSL

Wright-Patterson AFB, OH. 45433-7022

(O37) 255-88 14

A. FEDERAL ACQUISITION REGULATION CONTRACT CLAUSES IN FULL TEXT

1. 52.222-21 PROHIBITION OF SEGREGATED FACILITIES (DEVIATION) {(APR 1984)

(a) "Segregated facilities,” as used in this clause, means any waiting rooms, work areas, rest rooms and wash
rooms, restaurants and other eating areas, time clocks, locker rooms and other storage or dressing areas, parking lots,
drinking fountains, recreation or entertainment areas, transportation, and housing facilities provided for emplovees, that
are segregaled by exphoit directive or are in fact segregated on the basis of race, color, religion, sex or national origin
becaunse of written or oral pobicies, or employee custom. The term does not include separate or single-user rest rooms and
necessary dressing or sleeping areas, which shall be provided to assure privacy between the sexes.

(h) The Contractor agrees that it does not and will not mamntain or provide for its employees any segregated
facilities at any of its establishments, and that it does not and will not permit its employees to perform their services at
any location under ils control where segregated facilities are maintained. The Contractor asrees that a breach of this
clause is a violation of the Equal Opportunity clause in this contract.

(c) The Contractor shall include this clause m every subcontract that contains the clause of this contract entitled
"Equal Opportunity™.
2. 52.222-26 EQUAL OPPORTUNITY (DEVIATION) (APR 1984)

(a) I, durmg any 12-month period (including the 12 months preceding the award of this contract), the
Contractor has been or is awarded nonexempt Federal contracts and/or subcontracts that have an aggregate value in
excess of $10,000, the Contractor shall comply with subparagraphs (b)(1) through (11) below. Upon request, the
Contractor shall provide information necessary to defenmine the applicability of this clause.

(b) During performmg this contract, the Contractor agrees as follows:

(1) The Contractor shall not disciminate agamst any employee or applicant for employment becaunse of
race, color, religion; sex, or national ongn. Mote: It shall ot be a violation of E.O. 11246 for a contractor to extend a
publicly announced preference in employment to lndians living on or near an Indian reservation m connection with
employment opportumities oh or near an Indian reservation. See 22.807(b)(4).

(2) The Contractor shall take affirmative action to ensure that applicants are employed, and that
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anployees are treated during employment, without regard to their race, color, refigion, sex, or national origm. This shall
include, but not be limited to, (i) employment, (i1) upgrading, (ii1) demotion, (1v) transfer, (v) recruitment or recnuitment
advertising, (vi) layoff or termination, (vii) rates of pay or other forms of compensation, and (vin) selection for training,
mcluding apprenticeship,

(3) The Contractor shall post in conspicuous places available 1o employees and apphcants for
employment the notices 1o be provided by the Contracting Officer that explam this clanse

{4} The Contractor shall, in all sohicitations or advertisements for emplovess placed by or on behalf of
the Comtractor, state that all qualified applicants will receive consideration for employment withoul regard to race, color,
religion, sex, or national orign,

(5) The Contractor shall send, 1o each lzhor union or representative of workers with which it has a
collective bargaining agreement or other contract or understandmg, the notice to be provided by the Contracting Officer
advising the labor umion or workers’ representative of the Contractor’s commitments under this clause, and post copies of
the notice in conspicuous places available to employees and appheants for emplovinent.

(6) The Contractor shall comply with Executive Order 11246, as amended, and the rules, regulations,
and orders of the Secretary of Labor.

(7) The Contractor shall fumish to the contracting agency all information required by Executive Order
11246, as amended, and by the rules, regulations, and orders of the Secretary of Labor. The Contractor shall, within 30
days following the award, file Standard Form 100 (EEQ-1}, or any successor form, imless filed within 12 months
preceding the date of award.

(8) The Contractor shall pernit access to its premises by the contracting officer or the Office of Federal
Contract Compliance Programs (OFCCP) for the purpose of conducting on-site compliance reviews and inspecting such
books, records, accounts, and other materials as may be relevant 1o an investigation to ascertain the Contractor’s
compliance with the applicable rules, regulations, and orders.

(9) If the OFCCP detenmines that the Contractor is not in compliance with this clanse or any rule,
regulation, or order of the Secretary of Labor, this contract may be canceled, terminated, or suspended in whole or in part
and the Contractor may be declared ineligible for further Government contracts, under the procedures authorized in
Executive Order 11246, as amended. In addition, sanctions may be imposed and remedies mvoked against the Contractor
as provided m Executive Order 11246, as amended; in the rules, regulations, and orders of the Secretary of Labor:; or as
otherwise provided by law.

(10) The Contractor shall include the terns znd conditions of subparagraph (b)(1) through (11) of this
clause in every subcontract or purchase order that is not exempted by the rules, regulations, or orders of the Secretary of
Labor issued under Executive Order 11246, as amended, so that these terms and conditions will he binding upon each
subcontractor or vendor.

(11) The Contractor shall take such action with respect 10 any subcontract or purchase order as the
contracting officer may direct as a means of enforcing these tenms and conditions, including sanctions for noncompliance;
provided, that if the Contractor becomes mvolved in, or is threatened with, litigation with a subcontracior or vendor as a
result of any direction, the Contractor may request the United States to enter into the litigation to protect the interests of
the United States.

(c) Notwithstanding any other clause in this contract, disputes relative to this clause will be governed by the
procedures in 4] CFR 60-1.1.

3. 52.222-2¢ NOTIFICATION OF VISA DENIAL (DEVIATION) (APR 1984)

It is a violation of Executive Order 11246, as amended, for a Contractor to refise to employ any applicant or oot 1o assign
any person hired m the United States, on the basis that the individual's race, color, religon. s=x, or national origin is not
compatible with the policies of the country where the work is to be performed or for whom the work will be performed
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(41 CFR 60-1.10). The Contractor agrees to notify the U_S. Department of State, Assistant Secretary, Bureau of Political-
Mulitary Affairs (PM), 2201 C Street NW, Room 7325, Washington, DC 20520, and the Deputy Assistamt Secretary for
Federal Contract Compliance Programs, when it has knowledge of any cmployee or potential employee being denied an
eniry visa 10 a country in which the Contractor is required 1o perform this contract, and it believes the denial is
attribulable to theTace, color, religion, sex, or national ongin of the employee or potential employee.

4. 32.223-11 OZONE-DEPLETING SUBSTANCES (JUN 1996)

{a) Definition. "Ozone-depleting substance”, a5 used in this clause, means any substance designated as Class Ehy
the Environmental Protection Agency (EPA) (40 CFR Part 87}, mcluding but not limited to chloroflunrocarbons, halons,
carbon tetrachlonide, and methyl chloroform; or any substance designated as Class I by EPA (40 CFR Part £2), mcluding
but not limited to hydrochlorofluorocarbons.

(b) The Contractor shall label products which contain or are manufactured with ozone-depleting substances in
the manner and to the extent required by 42 U.S.C. 7671 (b), (c), and (d) and 40 CFR Pant 82, Subpart E, as follows:

"WARNING: Contains (or manufactured with, if’ applicable) * , a substance(s) which harm(s) public health and
environment by destroying ozone in the upper atmosphere.”

* The Contractor shall msert the name of the substance(s).

5. 52.244-06 SUBCONTRACTS FOR COMMERCIAL ITEMS AND COMMERCIAL COMPONENTS (APR
1998)

{a) Definitions.
"Commercial item”, as used in this clause, has the meaning contained in the clase at 52.202- 1. Definitions.

"Subcontract”, as used in this clause, includes a transfer of comumercial items hetween divisions, subsidiaries, or affiliates
of the Confractor or subconiractor af any tier.

(b) To the maxirmum extent practicable, the Contractor shall incorporate, and require its subcontractors at all tiers
to iIncorporate, commnercial items or nondevelopmental items as components of items to be supphied under this contract.

(¢} Notwithstanding any other clause of this contract, the Confractor is not required to include any FAR
provision or clause, other than those listed below to the extent they are applicable and as may be required to establish the
reasonableness of prices under Part 15, in a subcontract at any tier for commercial items or commmercial COMpOnEnis:

(1) 52.222-26, Equal Opportunity (E.O. 1 1246);

(2) 52.222-35, Affirmative Action for Disabled Veterans and Veterans of the Vietnam Era (38 US.C.
4212(a));

(3) 52.222-36, Affinmative Action for Handicapped Workers (29 U.S.C. 793); and

(4) 52.247-64, Preference for Privately-Owned U.S.-Flagged Commercial Vessels (46 U.S.C.
[241){flow down not required for subcontracts awarded beginning May 1, 1996).

(d) The Contractor shall include the terms of this clause, mcluding this paragraph (d), in subcontracts awarded
under this contract.

6. 32.145-05 GOVERNMENT PROPERTY (COST-REIMBURSEMENT, TIME-AND-MATERIAL, OR
LABOR-HOUR CONTRACTS) (DEVIATION) (JAN 1986)

{2) Govemnment-fumished property.

(1) The term "Contracior’s managerial personmel,” as used in paragraph (g) of this clause, means any of
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the Contractor's directors, officers, managers, supenntendents, or equivalent representatives who have supervision or
direction of--

(1) All or substantially all of the Contractor’s business:

(i) All or substantially all of the Contractor’s operation at any one plant, or separate location
at which the contract is being performed; or

(i1} A separate and complete major industrial operation connected with performing this
contract,

{2} The Government shall deliver 1o the Contractor, for use in connection with and wnder the terms of
this contract, the Government-fumished property described in the Schedule or specifications, together with such related
data and mformation as the Contractor may request and as may be reasonably required for the mtended use of the
property (hereinafier referred 10 a5 "Govemnment-furnished property™).

(3) The delivery or performance dates for this contract are based upon the expectation that
Govemment-fumnished property suitable for use will be delivered to the Contractor at the times stated in the Schedule or,
if not so staled, in sufficient time to enable the Contracior 1o meet the contract's delivery or performance dates.

(4) If Government-fumnished property is received by the Contractor in a condition not suitable for the
intended use, the Contractor shall, upon receipt, notify the Contracting Officer, detailing the facts, and, as directed by the
Contracting Officer and al Government expense, either effect repairs or modification or retwn or otherwise dispose of the
property. After completing the directed action and upon written reguest of the Contracio r, the Contracting Officer shatl
make an equitable adjstment as provided in paragraph (h) of this clause.

(3) If Government-fumnished property is not delivered to the Contractor by the required time or times,
the Contracting Officer shall, upon the Contractor's timely written request, make a determination of the delay, if any,
caused the Contractor and shall make an equitable adjustment in accordance with paragraph (h) of this clause:

(b) Changes in Government-furnished property.
(1) The Contracting Officer may, by writien notice, (i) decresse the Government-furnished property
provided or lo be provided under this contract or (i) substitute other Govermment-furnished property for the property to
be provided by the Government or to be acquired by the Contractor for the Government under this contract, The

Contractor shall promptly take such action as the Contracting Officer may direct regarding the removal, shipment, or
disposal of the property covered by this notice,

(2) Upon the Contractor’s written request, the Contracting Officer shall make an equilable adjustment
to the contract in accordance with paragraph (h) of this clause, if the Govemment has agreed in the Schedule to make
such property available for performing this contract and there is any—

(1) Decrease or substitution in this property pursuant to subparagraph (b)(1) above; or
(i) Withdrawal of authority 1o use property, if provided wnder any other contract or lease.
{c) Title.
(1) The Government shall retam title to all Government-furnished property.

(2) Tideto all property purchased by the Contractor for which the Contractor is entitled fo be
reimbursed as a direct item of cost under this contract shall pass to and vest in the Government upon the vendor's delivery

of such property. )
(3) Titleto all other property, the cost of which is reimbursable to the Contractor, shall pass 1o and vest
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in the Government upon—
(1) Tssuance of the property for use in contract performnance;
(11) Commencemint of processing of the property for use in contract performance; or
(1) Reimbursement of the cost of the property by the Government, whichever occurs first.

(4) All Govemment-fumished property and all property acquired by the Contractor. title to which vests
m the Government umder this paragraph (collectively referred to as "Government property ™}, are subject 1o the provisions
of this clause. Title to Government property shall not be affected by its mcorporation into or attachment to any property
not owned by the Govemnment, nor shall Government property become a fixiure or lose its identity as personal property
by being attached to any real property.

(d) Useof Government property. The Govemnment property shall be used only for performing this contract,
unless otherwise provided in this contract or approved by the Contracting Officer.

(e} Property administration.

(1) The Contractor shall be responsible and accountable for all Government property provided under
the contract and shall comply with Federal Acquisition Regulation (FAR) Subpart 45.5, as in effect on the date of this
contract.

(2) The Contractor shall establish and maintain a program for the use, maintenance, repair, profection,
and preservation of Government property in accordance with sound business practice and the applicable provisions of
FAR Subpart 45.5.

(3) 1f damage oecurs to Govemment property, the risk of which has been assumed by the Govermment
under this centract, the Government shall replace the items or the Contractor shall make such repairs as the Government
directs. However, if the Contractor cannot effect such repairs within the time required, the Contractor shatl dispose of the
property as directed by the Contracting Officer. When any property for which the Government is responsible is replaced
or repaired, the Contracting Officer shall make an equitable adjustment i accordance with paragraph (h) of this clause,

(f) Access. The Government and all its designees shall have access at all reasonable times to the Premises in
which any Govemnment property is located for the purpose of mspecting the Government propesty.

(g} Limited misk of loss.

(1) The Contractor shall not be lisble for loss or destruction of, or damage to, the Government [ropeTty
provided under this contract or for expenses incidental to such loss, destruction, or damage, except as provided in
subparagraphs (2) and (3) below,

(2) The Contractor shall be responsible for loss or destruction of, or damage to, the Government
property provided under this contract (including expenses incidental to such loss, destruction. or damage)--

(1) That results from a risk expressly required to be insured under this contract, but only to the
extent of the insurance required to be purchased and maintained or to the extent of inswrance actually purchased and
maintained, whichever is greater:

{i1) That results from arisk that is in fact covered by insurance or for which the Contractor is
otherwise reimbursed, but only to the extent of such insurance or rennbursement:

(1) For which the Contractor is otherwise responsible under the express terms of this
conlract;
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(1v) That results from wallful misconduct or kack of good faith on the part of the Contractor’s
managerial personnel: or

(v) That results from a failore on the part of the Contractor, due to willful inisconduct or lack
of good faith on the part of the Contractor's managerial personnel, o establish and adminisier a program or system for the
control, use, protection, preservation, maintenance, and repair of Government property as required hy paragraph () of
this clause,

(3)(3) If the Contractor fails 1o act as provided by subdivision (2)2}v) above, afier being notified (by
certified mail addressed to one of the Contractor's managerial personnel) of the Government's disapproval, withdrawal of
approval, or nonaccepiance of the system or program, it shall be conclusively presumed that such failure was due to
willful misconduct or lack of good faith on the part of the Contractor’s managerial personnel.

{11) In such event, any loss or destruction of, or damage 1o, the Govemmenl property shall be
presumed to have resulted from such failure unless the Contractor can establish by clear and convincing evidence that
such loss, destruction, or damage--

{A) Did not result from the Contractor’s failure to maintain an approved program or
Syslem; or

(B) Occwred while an approved program or system was maintained by the
Contractor,

(4) I the Contractor transfers Govemnment preperty to the possession md control of a subcontracior,
the transfer shall not affect the hability of the Contractor for loss or destruction of, or damage 1o, the property as set forth
above. However, the Contractor shall require the subcontracior to assume the risk of, and be responsible for, any loss or
destruction of, or damage to, the property while in the subcontractor's possession or control, except (o the extent that the
subcontract, with the advance approval of the Contracting Officer, relieves the subconiractor from such liability. Inthe
absence of such approval, the subcontract shall contain appropriate provisions requiring the return of all Government
property in as good condition as when received, except for reasonable wear and tear or for its use in accordance with the
pravisions of the prime contract.

(5) The contractor shall notify the contracting officer upon loss or destruction of, or damage to,
Government property provided under this contract, with the exception of low value property for which loss, damage, or
destruction is reported at contract lermination, completion, or when needed for contract performance. The Contractor
shall take all reasonable action to protect the Govemment property from further danage, separate the damaged and
undamaged Government property, put all the affected Govermment property in the best possible order, and fumish to the
Contracting Officer a statement of-

(1) Thelost, destroyed, or damased Government property;
(i) The time and origin of the Joss, destruction, or damage;

(1) All known interests in commingled property of which the Govermment property is a part;
and

(iv) The insurance, if any, covering any part of or interest in such comuningled property.

(6) The Contractor shall repair, renovate, and take such other action with respect to damaged
Government property as the Contracting Officer directs. If the Government property is destroyed or damaged beyond
practical repair, or is damaged and so commingled or combined with property of others {(imcluding the Contractor's) that
separation is impractical, the Contractor may, with the approval of and subject to any conditions imposed by the
Contracting Officer, sell such property for the account of the Govemmenl. Such sales may be madein order to minimize
the loss to the Governmment, to penmit the resumption of business, or to accomplish a similar purpose. The Contractor
shall be entided to an equitable adjustment in the contract price for the expenditures made in performing the obligations

Section I F33615-98-D-6000
Page 21




under this subparagraph (2)(6) in accordance with paragraph (h) of this clause. However, the Government may directly
remburse the loss and salvage organization for my of their charges. The Coniractin g Officer shall give due regard to the
Contractor’s liability under this paragraph (g) when making any such equitahle adjustment.

_ 17) The Contractor shall not be reimbursed for, and shall not include as an item of overhead, the cost of
msurance or of any resarve covening risk of loss or destruction of, or damage to, Govemnment property, excopt to the
extent that the Government may have expressly required the Contractor lo carry such insurance nnder another provision
of this contract.

(8) In the event the Contractor is reimbursed or otherwise compensated for any loss or destruction of,
or damage to, Govemment property, the Contractor shall use the proceeds 10 repair, renovate, or replace the lost,
destroyed, or damaged Government property or shall otherwise credit the proceeds to, or equitably reimburse, the
Government, 45 directed by the Contracting Officer,

(%) The Contractor shall do nothing 1o prejudice the Government's rights 1o recover against third parties
for any loss or destruction of, or damage to, Govemment property. Upon the request of the Contractimg Officer, the
Contractor shall, at the Government's expense, fumish to the Government all reasonable assistance and cooperation
(including the prosecution of suit and the execution of mnstruments of assignment in favor of the Government) i
obiaining recovery. In addition, where a subcontractor has not heen relieved from liability for any loss or destructon of,
or damage to, Govemment property, the Contractor shall enforce for the benefit of the Government the liability of the
subcontractor for such loss, destruction, or damage.

(h) Equitable adjustment. When this clause specifies an equilable adjustnent, it shall be made to any affected
contract provision m accordance with the procedures of the Chan ges clause, When appropriate, the Contractin g Officer
gy initiate an equitable adjustment m favor of the Government. The right to an equitable adjustment shall be the
Contractor's exclusive remedy. The Govemment shall not be liable 1o suit for breach of contract for—

(1} Any delay in delivery of Government-furnished property;

(2) Delivery of Government-furnished property in a condition not suitable for its mtended use;
(3) A decrease m or substitution of Government-furnished propesty; or

{(4) Failure to repair or replace Government property for which the Govermment is responsible.

(i) Final accounting and dispesition of Govemment property. Upon completing this contract, or at such earlier
dates as may be fixed by the Contracting Officer, the Contractor shall submit, in a form acceptable o the Contracting
Officer, invenfory schedules covering all items of Government property not consumed i performing this contract or
delivered to the Govemment. The Contractor shall prepare: for shipment, deliver f0.b. origim, or disposc of the
Govemnment property as may be directed or authorized by the Contracting Officer. The net proceeds of any such disposal
shall be credited to the cost of the work covered by this contract or paid to the Govemmen! as directed by the Contracting
Officer. The foregoing provisions shall apply 1o scrap from Government property; provided, bowever, that the
Contracting Officer may authorize or direct the Contractor to omit from such mventory schedules any serap consisting of
faulty castings or forgings or of cutting and processing waste, such as chips, cuttings, borings, rnmgs, short ends,
circles, trimmings, clippings, and remnants, and to dispose of such scrap v accordance with the Contractor’s normal
practice and account for it a8 a part of general overhead or other reimbursable costs in accordance with the Contracior's
established accounting procedures.

() Abandonment and restoration of Contractor premises, Unless otherwise provided herem, the Government—

{1} May abandon any Government property i place, at which tume all obligations of the Government
regarding such abandoned propesty shall cease; and

{2) Has no obligation 1o restore or rehabililate the Contractor's premises under any cin:umszia_lm (eg.,
abandonment, disposition upon completion of need, or contract completion). However, if the Government-furnished
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property (listed in the Schedule or specifications) is withdrawn or is unsuitable for the intended use, or if other
Government property is substituted, then the equitable adjustment under paragraph (h) of this clause may properly nclude
restoration or rehabilitation costs,

(k) Commmumications. All commumnications wnder this clause shall be in writing.

(I) Overseas contracts. 1f this contract is to be parformed outside the United States of America, ils temitonies, or
possessions, the words "Government” and "Government-furnished” (wherever they appear in this clause) shall be
construed as "United States Government” and "United States Governmemt-furnished,” respectively.

“'1 52.247-67 SUBMISSION OF COMMERCIAL TRANSPORTATION BILLS TO THE GENERAL SERVICES
TINISTRATION FOR AUDIT (JUN 1997)

(a)(1) In accordance with paragraph (a)(2) of this clause, the Contractor shall submit to the General Services
1on (GSA) for andit, legible copies of all paid fretght bills/invoices, commercial bills of lading (CBL's),
passenger coupons, and other supporting documents for ransportation services on which the United States will assume
frezght charges that were paid (1) by the Contractor under a cost-reimbursement coniract, and (i) by a first-tier

er a cosl-rambursement subcontract thereunder.

\('2) Cost-reimbursement Contractors shall only submit for audit those CBL's with freight shipment
charges excecding $30.00. Bills under $50.00 shall be retained on-site by the Contractor and made available for GSA on-
site audits. This exceptign only applies 1o freight shipment bills and is not intended 1o apply to bills and invoices for any
other transportation services

(b) The Contractor shall forward copies of paid freight billsfinvoices, CBL's, passenger coupons, and
supporting documents as soon as possible following the end of the month, in one package 10 the General Services
Admimistration, ATTN: FWA, 1800 F Strect, NW., Washin glon DC 20405. The Contractor shall include the paid
freight billsfinvoices, CBL's, passenger coupons, and supporting documents for first-tier subcontractors under a cost-
reimbursement contract. 1fthe inclusion of the paid freight bills/mvoices, CBL's, passenger coupons, and Supporting
documents for any subcontractor in the shipment is not practicable, the documents may be forwarded to GSA in a
separaie package. \

(¢} Any original transportation bills o other documents requested by GSA shall be forwarded prompily by the
Contractor to GSA, The Contractor shall ensure thial the name of the contracling agency is stamped or writien on the face
of the bill before sending it to GSA.

(d) A statement prepared i duplicate by the &aytm:tnrshal] accompany each shipment of transportation
documents. GSA will acknowledge receipt of the shipment by signing and returning the copy of the statement. The
statement shall show-

(1} The name and address of the Contractor: - :

(2} The contract number including any alpha-numeric prefix identifying the contracting office;

=

(3) The name and address of the contracting office: Ao Lotd o\t
¢ LeVerd (Choas

(4} The total number of bills submitted with the stalcmmt;"an& e

(5) A listing of the respective amounts paid or, in lieu of such listing. an adding machine tape of the
amounts paid showing the Contractor's voucher or check pumbers,

8. 52.252-02 CLAUSES INCORPORATED BY REFERENCE (FEB 1998)

Thus contract incorporates one or more clauses by reference. with the same force and effect as if they were given in full
text. Upon request, the Contracting Officer will make their full text available. Also, the full text of a clause may be
accessed electronically at thisfthese address(es):
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9. 5225206 AUTHORIZED DEVIATIONS IN CLAUSES (APR 1984)

{(8) The use m this solicitation or contract of any Federal Acquisition Repulation (48 CFR Chapter 1) clause with
an authorized deviation is mdicated by the addition of (DEVIATION)" afier the daté of the clause.

(b) The use in this solicitation or contract of any Defense Federal Acquisition Regulation Supplement (48 CFR
Chapter 2) clause with an amthorized deviation is indicated by the addition of "(DEVIATION)" afler the name of the

regulation.
B. DEFENSE FAR SUPP CONTRACT CLAUSES IN FULL TEXT

1. 252.247-7023 TRANSPORTATION OF SUPFLIES BY SEA (NOV 1995)

(@) Definitions. As used i this clause—

(1) "Components" means articles, materials, and supplies incorporated directly into end products at
any level of manufacture, fabrication, or assembly by the Contractor or any subcontractor.

(2) "Department of Defense™ (DoD) means the Army, Navy, Air Force, Marine Cormps, and defense
agencies.

{3) "Foreign flag vessel” means any vessel that is not a U.S.-flag vessel,

(4) "Ocean trensportation” means any transportation aboard a ship, vessel, boat, barge, or ferry through
mternational waters,

(5) "Subcontractor” means a supplicr, materialman, distributor, or vendor at amy level below the prime
contractor whose contractual obligation to perform results from, or is conditioned upon, award of the prime contract and
who is performing any part of the work or other requirament of the prime contract. However, effective May 1, 1996, the
term does not include a supplier, materialman, distributor, or vendor of commercial items of commercial components,

(6) "Suppiies” means all property, except land and interests in land, that is clearly identifiable for
eventual usc by or owned by the DoD at the time of transportation by sea.

(1) An item iz clearly identifisble for eventual use by the DoD if, for example, the contract
documentation contams a reference to a DoD contract number or a military destination.

(i) "Supplies” includes (but is not limited to) public works: buildings and facilities; ships;
floating equipment and vessels of every character, type, and description, with parts, subassemblies, accessories, and
equipment; machine 10ols; material; equipment; stores of all kinds; end items; construction materials; and components of
the foregoing.

(7) "U.S.-Oag vessel” means a vessel of the United States or belonging to the United States, including
any vessel registered or having national status under the laws of the United States.

(b) The Contractor shall employ U.8.-flag vessels in the transportation by sea of any supplies to be fumished in
the performance of this contract. The Contractor and its subcontractors may request that the Contracting Officer

authorize shipment in foreign-flag vessels, or designate available U.S_-flag vessels, if the Contractor or a subcontractor
believes that--

(1) U.5.-flag vessels are not available for tmely shipmen;
(2) The freight charges are inordmately excessive or unreasonahle; or
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(3) Freight charges are higher than charges to private persons for transportation of like goods.
(¢) The Contractor must submit any request for use of other than U.S.-flag vessels in writing 10 the Contracting
Officer at least 45 days prior to the sailing date necessary Io meet its delivery schedules. The Contracting Officer will
process requests submitted after such date(s) a5 expeditipusly as possible, but the Contracting Officer’s failure to grant

approvals to meet the shipper’s sailing date will not of itself constitute a compensable delay under this or any other clause
of this contract. Requesis shall contain at a minimum--

{1) Type weight, and cube of cargp;

(2) Reguired shipping date;

{3) Special handling and discharge requirements:

(4) Loadmg and discharge points;

{(3) Name of shipper and consignee;

(6) Prime contract number: and

(7} A documented description of efforts made to secure U.S.-flag vessels, mcluding points of contact
{(with names and telephone numbers) with at least two U.S -flag carriers contacted.  Copies of telephone notes,
telegraphic and facsimile message or letters will be sufficient for this purpose.

(d) The Contracior shall, within 30 days after each shipment covered by this clause, provide the Contracting

Officer and the Division of National Cargo, Office of Market Development, Maritime Administration, U.S. Department
of Transportation, Washington, DC 20590, one copy of the rated on board vessel operating carmier's acean bill of lading,
which shall contain the following mformation—

(1) Prime contract number;

(2) Name of vessel;

(3) Vessel flag of registry;

(4) Date of loadmg;

(5) Port of loading;

{(6) Port of final discharge;

(7) Description of comumnodity;

(8) Gross weight in pounds and cubic feet if available:

(%) Total ocean freight in ULS. dollars; and

(10) Name of the steamship company.

() The Contractor agrees to provide with its final invoice under this contract a representation that to the best of
its knowledge and belief—

(1) No ocean transportation was used in the paformance of this contract:
(2} Ocean transportation was used and only ULS -flag vessels were used for all ocean shipments wnder
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the contract;

(3) Ocesn transportation was used, and the Contractor had the written consent of the Contracting
Officer for all non-U.S.-flag ocean transportation; or

(4} Ocean ransportation was used and some or all of the shipmmté were made on non-U.S.-flag
vessels without the written consent of the Contracting Officer. The Contractor shall describe these shipments in the
following format:

ITEM CONTRACT
DESCERIFTION LINEITEMS QUANTITY

TOTAL

(f) Ifthe final invoice does not include the required representation, the Government will reject and return it to
the Contractor s an improper invoice for the purposes of the Frompt Payment clanse of this contracl. Tn the event there
has been unauthorized use of non-U.S.-flag vessels in the performance of this contract, the Contracting Officer is entitied
to equitably adjust the contract, based on the unauthorized use.

(g) The Contractor shall include this clavse, including this paragraph (g) in all subcontracts under this confract,
which exceed the simplified acquisition threshold in Part 13 of the Federal Acquisition Regulation.

2. 252.247-7024 NOTIFICATION OF TRANSFORTATION OF SUPPLIES BY SEA (NOV 1995)

(a) The Contractor has indicated by the response to the solicitation provision, Representation of Extent of
Transportation by Sea, that it did not anticipate transporting by sea any supplies. If, however, afier the award of this
contract, the Contractor learns that supplies, as defined in the Transportation of Supplies by Sea clause of this contract,
will be transported by sea the Contractor—

(1) Shall notify the Contracting Officer of that fact; and

(2) Hereby agrees to comply with all the tenns and conditions of the Transporiation of Supplies by Sea
clause of this contract.

(b} The Contracior shall mclude this clause, including this paragraph (b), revised as necessary 1o reflect the
relationship of the contracting parties, in all subcontracts hereunder, except (effective May 1, 1996) subconiracts for the
acquisition of commercial items or components.

L. AIR FORCE FEDERAL ACQUISITION REGULATION SUPPLEMENT CONTRACT CLAUSES IN FULL
TEXT

1. 5352.204-9000 NOTIFICATION OF GOVERNMENT SECURITY ACTIVITY (MAY 1996)

Thirty days before the date contractor operations will begin on base, the contractor shall notify the security police activity
shown in the distribution block of the DD Form 254, DOD Contract Security Classification Specification, as to:

(a) The name, address, and telephone number of this contract company”s representative and designated alternate
i the LIS, or overseas area, as appropriate;

(b} The contract number and military contracting command:
(c) The highest classification category of defense mformation to which contractor emplovees will have access:

(d) The Air Force mstallations m the ULS. (in overseas areas, identify only the APO number(s)) where the
cantract work will be performed;
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(¢} The date contractor operations will begin on base in the U.S. or in the overseas area:
(f) The estimated completion date of opeations on base in the U.S. or in the overseas areq; and
(2} Anychanges to information previously provided under this clause, -

This requircment is in addition to visit request procedures contained in DOD 5220.22-M. National Industrial Security
Program Operating Manual_

2. 5352.204-9001 VISITOR GROUP SECURITY AGREEMENTS (MAY 1996)

Prior to beginning operations mvolving classified mformation on an installation identified on the DD Fonn 254 where the
contractor is not required to have a facility security clearance, the contractor shall enter into a securly agreement (or
understanding) with the installation commander fo ensure that the contractor’s security procedures are Properly inteprated
with those of the mstallation. As a minimum, the agreement shall identify the security actions which will be performed:

(a) By the installation for the contractor, such as providing storage and classified reproduction facilities, guard
services, security forms, security nspections under DOD 5220.22-M. classified mail services, seenrity badges, visitor
control, and investigating security incidents; and

(b) Jointly by the contractor and the installation, such as packaging and addressin g classified transmittals,
security checks, intemnal security controls, and implementing emagency procedures to profect classified material,

3. 5352.223-%000 ELIMINATION OF USE OF CLASS 1 OZONE DEPLETING SUBSTANCES (ODS) (MAY
1956)

(@) It is Air Force policy Lo preserve mission readiness while minimizing dependency on Class T Ozone
Depleting Substances (ODS), and their relcase mto the environment, to help protect the Earth’s stratospheric ozone layer.

(b} Unless a specific waiver has been approved, Air Force procurements:
(1) May not include any specification, standard, drawing, or other document that requires the use of a
Class 1 ODS in the design, manufacture, test, operalion, or maintenance of any system, subsystem, item, component, or

process; and

(2) May not include any specification, standard, drawing, or other document that establishes a
requirement that can only be met by use of a Class [ ODSs;

{c) For the purposes of Air Force policy, the following are Class 1 ODS:
(1) Halons: 1011, 1202, 1211, 1301, and 2402:
(2) Chlorofluorocarbons (CFCs): CFC-11, CEC-1 2, CFC-13, CFC-111, CFC-112, CFC-113, CFC-114,
CFC-115, CFC-211, CFC-212, CFC-213, CFC-214, CFC-215, CFC-216, and CFC-217, and the blends R-500, B-501, R-
502, and R-503; and
(3} Other Controlled Substances: Carbon Tetrachloride, Methyl Chloroform, and Methyl Bromide

(d) The Air Force has reviewed the requirements specified in this contract to reflect this policy. Where
considered essential, specific approval has been obtained 1o require use of the followmg substances:

Substance Application/Use Chaamtity (Ihs)

nong

(e) To assist the Aar Force in implementin 2 this policy, the offeror/contractor is required to notify the contraciing
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officerif any Class I ODS not specifically listed above is required m the perfonmance of this contract.
4. 5352.223-9001 HEALTH AND SAFETY ON GOVERNMENT INSTALLATIONS (JUN 1997)

(a) In performing work under this contract on a Govemment installation, the contractor shall:
(1) Comply with the specific health and safety requirements estzhlished by this contract;

(2) Comply with the health and safety rules of the Government installation that concem related
activities not directly addressed in this contract;

(3) Take all reasonable steps and procautions to prevent accidents and preserve the health and safety of
contractor and Government personnel performing or in any way coming i contact with the performance of this contract:
and

(4) Take such additional immediate precautions as the contracting officer may reasonably require for
health and safety purposes.

() The contracting officer may, by written order, direct Air Force Occupational Safety and Health Standards
(AFOSH) and/or health/safety standards as may be required in the performance of this contract and any adjustments
resulting from such direction will be in accordance with the Changes clause of this contract.

(d) Any violation of these hicalth and safety rules and requirements, unless prompily corrected as directed by the
contracting officer, shall be grounds for termination of this contract in accordance with the Default clause of this contract.

5. 5352.235-9000 SCIENTIFIC/TECHNICAL INFORMATION (STINFO) (MAY 1996)

If not already registered, the contractor shall register for Defense Teéchnical Information Center (DTIC) sexvice by
comtacting the following:

Defense Technical Information Center, DTIC/BCS
37235 John J. Kinginan Road, Suite 0044

Fort Belvoir, VA 22060-6218

(703) 767-8273

To avoid duplication of effort and conserve scientific and technical resources, the contractor shall search exisling sources
m DTIC to determine the current state-of-the-art concepts, studies, etc.

6. 5352.242-9000 CONTRACTOR ACCESS TO AIR FORCE INSTALLATIONS (MAY 1996)

(a) The contractor shall obtain base identification and vehicle passes for all contractor personnel who make
frequent visits to or perform work on the Air Force installation(s) cited in the contract Contractor personnel are required
to wear or promimently display installation identification badges or contractor-fumished, contractor identification badges
while visiting or parforming work on the mstallation.

(t) The contractor shall submit a written request on company letterhead to the contracting officer listing the
following: contract numwber, location of work site, start and stop dates, and names of employees and subcontractor
cmployees needing access to the base. The letter will also specify the individual(s) authorized to sign for a request for
base identification credentials or vehicle passes. The contracting officer will endorse the request and forward it to the
issuing base pass and registration office or secunty police for processing. When reporting to the registration office, the
authorized contractor mdividual(s) should provide a valid dniver’s license, current vehicle registration, valid vehicle
insurance certificate, to obtain a vehicle pass.

(¢) During performance of the contract, the contractor shall be responsible for obtaining required identification
for newly assigned parsonnel and for prompt return of credentials and vehicle passes for any employee who no longer
requires access o the work site.
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(d) When work under this contract requires inescorted entry to controlled or restricted areas, the contractor shal]
comply with AFI 31-209, the Air Force Resource Protection Program, and AFI3]1-501, Pasomnel Security Program
Management, as applicable.

(&) Upon completion or termination of the contract or expiration of the identification passes, the prime contracior
shall ensure that all base identification passes issued fo anployees and subcontracior employees are retumed to the
ssuing office.

() Prior to submitting an invoice for final payment, the prime contractor shall obtain a clearance certification
from the Issuing office which states all base identification passes have been turned in, accounted for, or transferred to a
follow-on contract. This certification shall be submitted to the contracting officer prior to submission of the final invoice

for payment.

(2) Failure to comply with these requirements may result in withholding of final pavment.

D. AIR FORCE MATERIEL COMMAND FAR CONTRACT CLAUSES IN FULL TEXT

L. 5352.209-9002 ORGANIZATIONAL CONFLICT OF INTEREST (AFMC) (JUL 1997)

(a) The following restrictions and definitions apply to prevent conflicting roles which may bias the Contractor's
Judgment or objectivity, or to preclude the Contractor from obtaming an unfair competitive advantage in concurrent or
future acquisitions,

(1) Descnpuons or definitions:

"Contractor” mezans the business entity receiving the award of this contract, its parents, affiliates, divisions and
subsidiaries.

"Development” means all efforts towards solution of broadly-defined problems. This may encompass research,
evaluating technical feasibility, proof of design and test, or engineering of programs not yet approved for acquisition or
operation.

"Proprictary Information” means all mformation designated as proprietary in accordsmee with law and regulation, and
held in confidence or disclosed under restriction to prevent uncontrolied distribution. Examples mclude limited or
restricted data, trade secrets, sensitive financial information, and computer software; and may appear in cost ind pricing
data or involve classified mformation.

2. 5352.209-5002 ORGANIZATIONAL CONFLICT OF INTEREST (AF MC) (JUL 1997) - ALTERNATE I
(JUL 1997y

(b) The Contractor may gain access to proprietary information of other companics duning contract performance,
The Contractor agrees to enter into company-to-company agrecments {0 (1) protect another company’s information from
unauthorized use or disclosure for & long as it is considered proprietary by the other company and (2) refrain from using
the information for any purpose other than that for which it was fumished. For mformation purposes, the Contractor shall
fumish copies of these agreements to the Contracting Officer. These agreements are not miended 1o protect mformation
which is available to the Government or to the Contractor from other sources and furnished voluntanly without
Festriction.

3. 5352.209-9002 ORGANIZATIONAL CONFLICT OF INTEREST (AFMC) (JUL 1997) - ALTERNATE V
(JUL 1997)

(c) The Contractor agrees to accept and to complele issued delivery orders, provided that no new organizational
conflicts of interest are created by the acceptance of that order. The Contracting Officer shall identify the organizational
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conflict of interest in each order. The Contractor shall not contract with Government pnme Contractors or first-tier
subcontraciors 1o such a way as to create an organizational conflict of interest,

4. 5352.209-9002 ORGANIZATIONAL CONFLICT OF INTEREST (AFMC) (JUL 1997) - ALTERNATE VI
(UL 1997) | - : : -

{d) The above restrictions shall be inchuded in all subcontracts, teaming arangements, and other agrecments
calling for performance of work which is subject to the organizational conflict of interest restrictions identified in this
clause, unless excused in writing by the Contracting Officer.

5. 53522159009 TRAVEL (AFMC) (JUL 1997)

(a) The Contractor may be required to fravel within the contiguous United States and overseas. The Contractor
may be required to travel by Government-provided ransportation. Travel requirements will be reimbursed by separate
voucher and must be approved in advance by the Contracting Officer. Travel requirements will be identified, proposed,
and negotiated in individual task orders on a cost-reimbursement basis, Billable travel costs are air fare; ground
transportation, and per diem costs, not labor howrs. The Contractor shall be responsible for obtaining any passports or
visas and making travel arrangements to and from any CONUS location.

(1) Per diem, air fare, and all other allowable travel costs shall be reimbursed in accordance with the
Federal Acquisition Regulation. All travel within overseas areas shall be approved in advance by the Contracting Officer.

(2) The Government may provide travel to and from overseas work sites via Air Mobility Command
(AMC) flights, if available. AMC travel fees may be Contractor-paid and invoiced to the Government. The Government
will be responsible for oblaming travel clearances and issuance of any required special orders.

(b) Use of AMC transportation shall be approved in advance by the Contracting Officer or designee. Orders
authonzing AMC travel will specify the Contractor’s Customer Identification Code (CIC), If the Contractor does not have
CIC number, the orders will state "special account handling: billing for AMC transportation will be forwarded 1o
Sytronics, Inc., 4433 Dayton-Xenia Rd., Bldg. 1, Dayton, OH. 45432 " Use of AMC transportation is subject to
availability,

(c) The travel CLIN is intended to pay for travel occurring at the direction of the Government, performed in
conjunction with a specific tnp authorized in a task order. Travel by clerical support personnel! shall be approved in
advance by the Confracting Officer.

6. 5352.227-9000 EXPORT-CONTROLLED DATA RESTRICTIONS (AFMC) (JUL 1997)
{a) For the purpose of this clause,

(1) Foreign person is any person who is not a citizen or national of the U.S. or lawfully admitted to the
U.S. for permanent residence under the Immigration and Nationality Act, and includes foreign corporations, international
organizations, and foreign governments:

(2) Foreign representative is anyone, regardless of nationality or citizenship, acting as an agent,
representative, official, or employee of a forcign government, a foreign-owned or influenced firm, corporation or person:

(3) Foreign sources are those sources (vendors, subcontractors, and supphers) owned and controlled by
a foretgn person.

(b) The Contractor shall place a clause in subcontracts containing appropriate export control restrictions, set
forih in this clanse,

{c) Nothing in thig clause waives any requircment imposed by any other U.S. Government agency with respect
to employment of foreign nationals or export controlled data and information,
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(d) Equpment and technical data generated or delivered under this contract are controlled by the International
Traffic in Arins Regulation (ITAR), 22 CFR Sections 121 through 128. An expon license is required before assigning
amy foreign source 10 perform work under this contract or before gramting access to forengn persons 1o any equipment and
techmical data generated or delivered during performance (see 22 CFR Section 125). The Contractor shall notify the
Contracting Officer and obtain written approval of the Centract ng Officer prior to assigning or granting access 1o any
work, equipment, or technical data generated or deliverad under this contract to foraign persons or their representatives.
The notification shall include the name and country of crigin of the foreign person or representative, the specific work,
equipment, or data to which the person will have access, and whether the foreign person is cleared to have access to
technical data (DoD 5220.22-M National Industrial Security Program Operating Manual (NISPOM)).

7. 3352.223-9001 INSURANCE CLAUSE IMPLEMENTATION (AFMC) (JUL 1997)

The Contractor shall obtain md mamtan the minimum kinds and amownts of insurance during performance of this
contract as specified by FAR 28.307-2, Liability, and contemplated by FAR 52.228-5, Tnsurance—Work on a Government
Installation, and/or 52.228-7, Insurance--Liahility to Third Persons.

8. 5352.237-9001 CONTRACTOR IDENTIFICATION (AFMC) (JUL 1997)

(a) Contractor personnel and their subcontractors must identify themselves as Contractors or subcontractors
during meetings, telephone conversations, in electronic messages, or correspondence related to this contract.

(b) Contractor-occupied facilities (on AFMC or other Government installations) such as offices, separate rogms,
or cubicles must be clearly identified with Coniracior supplied signs, name plates or other identification, showing that
these are work areas for Cenfractor or subcontracior personnel.

9. 5352.245-900 GOVERNMENT- FURNISHED PROPERTY (GFP) (AFMC) (JUL 1997)

Pursuant to the Government Propesty clause herein, the Government shall furnish the item(s) of property listed below as
Government-Fumnished Property (GFF) 1o the Contracior, £.0.b. destination , for use m performance of this contract.
Upon completion of the contract, the Contractor shall obtain disposition instructions from the Govemnment Property
Administrator of the activity having respousibility for administration of the contracL

ITEMNR NSN NOUN PARTNO QTY DELIVERY DATE
See Section J Attachment

10. 5352.245-9004 BASE SUPPORT (AFMC) (JUL 1997) - ALTERNATE I (JUL 1997)

Base support shall be provided by the Govemment to the Contractor in accordance with this clause. Failure by the
Contractor to comply with the requirements of this clause shall release the Government, without prejudice, from its
obligation to provide base support by the date(s) required. 1f warranted, and if the Contractor has complied with the
requirements of this clause, an equitable adjustnent shall be made if the Government fails 1o provide base support by the
date(s) required.

(a} Base support mcludes Government-controlled working space, material, equipment, services (including
antomatic data processing), or other suppont (excluding use of the Defense Switched Network (DSN)) which the
Govemmenl determines can be made available at, or through, any Air Force installation where this contract shall be
performed. All Government property in the possession of the Contractor, provided through the base support clause, shall
be used and managed m accordance with the Government Property clauses.

(b) The Air Force installations providing the support shall be listed in subparagraph (€), and the Govemnment
support to be fumished by each installation under this contract shall be listed in subparagraph (f).

(c) Unless othermise sapulated in the contract schedule, support shall be provided on a no-charge-for-use hasis
and the value shall be a part of the Govemninent's coniract consideration.

(d) The Contractor agress to immediately report (with a copy 10 the cognizant CAQ) inadequacics, defective
Government-Furnished Property (GFF) or nonavailability of support stipulated by the coniract schedule, together with a
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recommended plan for obtaining the required support. The Government agrees o defermime (within 10 workdays) the
validity and extent of the involved requirement and the method by which it shall be fulfilled (e.g., purchase, rental, lease,
GFP, etc.). Facilities shall not be purchased under this clause. Additionally, the Contractor (or authorized representative)
shall not purchase, or otherwise furnish any base support requirement provided by the clause (or authorize others to do
s0), withoul prior written approval of the Contracting Officer regarding the price, terms, and conditions of the proposed
purchase, or approval of other arangements,

(¢) Following are mstaliations where base support will be provided :To be spedified in each delivery order .

(f) The Government support to be furnished under this contract is : To be specified in each ddivery order .
Because of the nature and location(s) of the work performed. the value of such equipment is undefarminable. The
Contractor shall not incur any cost resulting from nonsupport prior to Contracting Officer concurrence in accordance with
ihis clause,

Alternate I (AFMC)JUL 1997). As prescribed in 5345.106-90(b), add the following paragraph (g) to the basic clause:

(g) When this contract is a cost, cost-rimbursement, time-and-materials, or labor howr contract, the Contractor
agrees that in the performance of this contract or any major subcontract no direct or indirect costs for property will be
meurred if the Govemment determines that property is available at, or through any Air Force installation where this
contract shall be performed. Only the prior written approval of the Contracting Officer can relieve the Contractor from
this restriction.

11. 53522459010 SPECIAL TEST EQUIPMENT (AFMC) (JUL 1997)

The contract delivery order costs includes all special test equipment required for performance, including those ilems 1o
be fabricated or acquired for the Government's account under this contract, as identified in Atiachment to be specified on
each delivery order.
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STATEMENT OF OBJECTIVES
RESEARCH AND SUSTAINMENT FOR
CREW SYSTEM INTERFACE LABORATORIES
17 JUN 1998

I. SCOPE. This effort is to provide the scientific, engineering, technical. and
experimental subjects and materials Trequired to conduct human factors technology
research and development in and to provide sustaining effort for the Air Force Research
Laboratory, Human Effectiveness Directorate, Crew System Interface Division
(AFRL/HEC) laboratories and facilities

2. RESEARCH AND DEVELOPMENT REQUIREMENTS:
1. Perform analyses and modeling of human and system performance. Conduct information
requirements analyses and conceptual workstation interface designs for information superority
and distributed information warfare architectures,
2. Conduct research and develop techniques for fostering collaboration in
multiplace/distributed crew systems and assessing distributed crew station design concepts.
Assess immpacts of crew aiding technologies and develop function allocation methodologies
between crew members and betwesn operalors and aulomation.
3. Develop mission-effective interf: aces with complex operational hardware and software

effectiveness. Research emphasis is on visually coupled systeins, night vision technology,
miniature virmal displays, optical/visual effects of acrospace transparencies, and related vision
research.

5. Conduct research to mitigate the effects of acoustic and vibratory environments in order to
enhance the performance and safety of Air Force personnel.

6. Assess laboratory equipment for proper mantenance, calibration and operation, that new
features are propetly designed, fabricated. installed, or interfaced, that computer software is
designed and implemented to accomplish real-fime, man-m-the-loop simulations, data
acquisition, and data reduction, and that expeniments are properly designed, conducted, and

7. Rapid reconfiguration of laboratory facilities and short notice accomplishment of new
research and development programs in order 1o meet schedule requirements.

3. RESEARCH AND DEVELOPMENT FUNCTIONAL AREAS:

Conduct research and development in and provide sustaining effort for the following
functional areas: helmet mounted and visually coupled systems using advanced display /
control concepts including visual, anditory and tactile media; advanced crew station
integration; information requirements and man-machine interface for theater battle
management; specialized night vision operations devices with heads-up displays:
behavioral workload and situation assessment metrics/performance: neuro-psychological
and electro-physiological correlates of crew performance and workload: image source and
optical display quality analysis and visual characteristics: visual performance capability;
optical properties of windscreens; visual Image processing; basic visual perception
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processes for displays; decision making performance including with dissonant information:

man-in-space biotechnology: human Interaction with complex automation; real-time

and automatic target TECOZNItion using state-of-the-art artificial intelligence technology:
multl-sensuqr virtual and immersive nterface concepts; virtual control; virtual and nop-

virtual display mntegration; human performance visualization techniques; intelligent datg

and the military spaceplane; human modeling (behavioral, visual, aural, and cognition),
simulation, performance assessment and measurement: development and evaluation of
hands-free and other nonconventional controllers: robotic and exoskeleton controllers:
human sensory feedback; real-time infﬁmaﬁmnfmxeﬂigmce&mage:}r in the cockpit;
advanced imagery / intelligence exploitation techniques and workstation; information
operations; 3D audio; active nojse reduction; speech recognition and synthesis; integrated
aural interfaces; environmental nojse assessment and modeling; and nojse and vibration
effects on warfighter performance and effectiveness.

awarded delivery orders.

5. DELIVERY ITEMS: Deliverables will be specified in each delivery order and could
mchide data, software, and hardware-
(a) DI-ADMIN-81373 . Presentation Materials, AsGen

{b) DI-DRPR-21003 -- Commercial Drawings, AsGen

(c) DI-E-3115B - Class II Modification Documentation Aerospace Vehicles,
AsReg

(d) DI-FNCL-8033] -- Funds And Man-Hour Expenditure Report, Mthly

{e) DI-IPSC-30590A  _ Computer Program End Item Documentation, AsGen

() DIIPSC-81443 -- Software User Manual (SUM), AsGen

() DIIPSC-20942 -- Computer Software System Document, AsGen

(h) DI-MGMT-80368 - Status Report, Mithly, Wekly, & AsGen
() DI-MGMT-81468 - Contract Funds Status Report (CFSR), Qrily

() DI-MISC-20711 — Scientific And Technical Reports, AsGen
(k) DI-MISC-20508 — Technical Repor, AsReqg

(I) DI-SAFT-20101 -~ System Safety Hazard Analysis, AsRegq
(m) DI-SAFT-80102 - Safety Assessment Report, AsReq

6. INFORMATION TECHNOLOGY COMPLIANCE. All mformation technology acquired for the
sovemment under this contract shall he year 2000 compliant. Non-compliant items must he upgraded and
be compliant no later than 31 December 1999, Year 200 compliant means information technology that
accurately processes daleftime data (including, but not limited 1o, calculating, comparing, and sequencing)
from, into, and between the twentieth and tweniy-first centuries, and the years 1999 and 2000 and leap
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year calculations. Furthermore, year 2000 compliant information technology, when used in combination
with other information technelogy, shall accuratcly process date/time data if the other information
technology properly exchanges dateftime data with it

7. SECURITY REQUIREMENTS: TOP SECRET/SCI personnel clearance
requirements apply. AFRL/HEC facilities with SECRET clearance are available as base
support. All classified contractor work performance, up to and including SECRET, will
occur at Wright-Patterson AFB, Bldg. 248, Area B. TOP SECRET/SCI information will
be limited to access only and this access will be in approved Air Force facilities, No
TOP SECRET/SCI information will be received or generated.

8. OTHER SPECIAL REQUIREMENTS- (1) International Traffic in Arms Regulation.

(2) Human Subject Usage- The contractor must centify that all testing on human subjects will be
conducted in conformance with Human Subject Program Guidelines that conform to Air Force Instruction
(AFI) 40-402, Use of Human Subjects in Research, Developiment, Test, and Evaluation. (incorporated
herein by reference)

(3) Management of Effort - The contractor shall exercise administrative and financial management
finctions for all active delivery orders which shall include scheduling of activities and milestones relative
to all contract activities, describing technical and financial status, outlining contracior activities,
forecasting, program planning, and describing in detail the overall results of the efforts. In addition, the
contractor shall maintain a network-based reporting of resources and expenditures. This report shall be
accessible by the Government and will serve as a tool for projoct status review,
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1. CLEARANCE AND SAFEGUARDING
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SYTRONICS, INC.
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2. RefBik 11¢: All classified contractor work performance, up to and including SECRET, will occur at Wrighi-Patierson
AFB OH, Bldg 248, Area B. Contractor will only have access to SCI information in approved facilities at HQ

Air Intelligence Agency, Kelly AFB TX; Air Force Information Warfare Center, Kelly AFB TX; National
Air Intelligence Center, Wright-Patterson AFB OH; Air Force Technology Applications Center, Patrick AFB FL.

b. Ref Blk lle: Any classified information, up to and including SECRET, generated in the performance of this contract shall
require the contractor to either apply dirivative classification and markings consistent with the source material. Special
considerations apply. See addendum.

d. Ref Blk 11i: EMSEC requirements apply and are incumbent on the US Government. See addendum.
e. Ref Blk 111: The notification of Government Security Activity and Visitor Group Security Agreement Clause applies. See
contract clause for details.
f. RefBlk 10e(2): General Intelligence Material/Foreign disclosure applics. See addendum.
g. Contract monitor is: Donald L. Monk,  AFRI/HECA. (937) 255-8814.
Billet monitor is:  Gilbert G. Kuperman, AFRL/HECA., (937) 255-3727.
h. The National Industrial Security Program Operating Manual (NISPOM) Jan 98 applies.

14. ADDITIONAL SECURITY REQUIREMENTS. Flequiramants, i addiion 1o ISM reqilenments, e established for thes contract. JF Yes, deanfy [ I ves | Mo
e periinent contricival COUSEs & the contract docurnent itself, OF prOvite a0 spgeooeRie STRTAmt Witich identiles T sdditonal reouiremenrs. Provids
# copy of the Iequirements fo M copairant secwity office. Use ierm 13 if poiditionsd spece = neaded]

Ref Blk 10e(1): SCI requirements apply. See addendum.

T15. INSPECTIONS. Elements of this conmra s outzida Th IFSpECHion reEponsidiny of e cogrizant secudily olfice. (I Yeo ity dnecific | x I Tes l I Mo
TET & elemenis Carvel oul and the sSDety responmilie for nzpecimng. Use Mem 13 F adoitional space i needed. )
Ref Bik 10e(1): SCI requirements apply. See addendum. "
DIS is relieved of inspection for on-base performance. ASC/SYS will provide security oversight. ASC/CVS will maintain
security oversight for SCI requirements. Performance will occur at AFRL/HEC, Bldg 248, WPAFB OH

16. CERTIFICATION AND SIGNATURE. Security requitements stated herein are complete and adeguate for safeguarding the classified
information to be released or generated under this classified affort. All gquestions shall ba referred to the official named balow.

& TYPED NAME OF CERTIFYING OFFICIAL b. TITLE €. TELEPHONE faciefe Ares Codel
James H. Day Contracting Officer (937) 255-7143
d. ADDRESS inchets Zip Codel —_— e _ | 17. REQUIRED DISTRIBUTION
AFRI/MLEKT fa VN Sy v X | & conTRacTon
2530 C Strect : - 'L}! R i b SUBCONTRACTOR
Wright-Patterson AFB OH 45433 Aoy - s o=es s | 2K | 6 COBMZANT SECURSTY OEFICE FOR PRIME AND SUBCOMTRACTOR
2. SIGNATURE R R Eas o L5, ACTIVITY RESPONSISLE FOR OVEASEAS SECURITY ADMIMSTRATION
AT 2 i on ?:r;\! ;3 e ADMINISTRATION CONTRACTING OFFICER
G S S i Ry : | X | v oTHERS AS NECESSAmY
DD Form 254, DEC 90 /REVERSE) (EF-V1) .'MG&U-_-E-EW_ T T F33615-98-D-6000
r = Bx- i -
il BT : Atch 2
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o = Page 2 of §




AL _NDUM TO DD FORM 254
22 October 1994

GENERAL INTELLIGENCE MATERIAL/FOREIGN DISCLOSURE

l. Special Requirements for General and Foreign Intelligence Material. In addition to the
requirements and controls for classified material, the Director, Central Intelligence, sets up
additional requirements and controls for mntelligence in the possession of contractors. The
contractor must:

~ _ 4 Maintain control of all intelligence materials released in his or her custody in accordance
with DOD 5220.22-M, the National Industrial Security Program Operating Manual (NISPOM),
January 1995, paragraphs 5-200, 201 and 202 for control. Contractors agrees that all intelligence
material released, all reproductions and other material generated (including reproductions) are
the property of the US Government.

b. Maintain control of all reproduced intelligence data in the same manner as the original.

c. Destroy intelligence materials in accordance with approved methods identified in the
NISPOM. .

d. Restrict access to those individuals with a valid need-to-know who are actually providing
services under the contract. Further dissemination to other contractors, subcontractors, or other
government agencies and private individuals or organization is prohibited unless authorized in
writing by the Contracting Officer’s Representative (COR) with prior approval of
ASC/NAIC/POA.

e. Not release intelligence data to foreign nationals or immigrant aliens, regardless of their
security clearance or contract status, without advance written permission from the COR, Foreign
Disclosure Policy Office (ASC/SYSR), and ASC/NAIC/POA.

f. Ensure that each employee having access to intelligence material is fully aware of the
special security requirements for this material.
2. Returning Intelligence to the Air Force. Contractors must refurn mtelligence: data to the
COR at the termination or completion of a contract unless the COR has provided written
approval for the contractor to retain for an additional two years. [f retention is required beyond
the two year period, the contractor must again request and receive writfen retention authonty
from the COR. If the COR grants retention authority, he or she must provide a copy of the
written approval to ASC/NAIC/POA.

3. Release of Classified and Unclassified Tnformation to Foreign Government and Their
Representatives. Any military activity or defense contractor receiving a request from a foreign
government or a representative thereof, for intelligence data about this program, shall forward the
request to ASC/SYSR and ASC/NAIC/POA. Information released under Foreign Military Sales
(FMS) must comply with the specific USAF disclosure guidance issued for the specific FMS
customer.

F33615-98-D-6000
Atch 2
Page 3 of 7



ADDE VUM TO DD FORM 254
21 August 1995
USE OF SPECIAL INTELLIGENCE MARKINGS

. Authorized Control Markings of Intellicence Information

a. "f)isseminatian and Extraction Dfi’nf‘.ﬂr‘maﬂt}n Controlled by Dri-ginawr (DRCON)".

This marking is used only on classified intelligence that clearly identifies or would reasonably
. permit ready identification of intelligence sources o methods that are particularly susceptible to
countermeasures that would nullify or measurably reduce their effectiveness. It is used to enable the
originator to maintain continuing knowledge and supervision of the further use of intelligence beyond the
original dissemination. This control marking may not be used when an item of information will
reasonably be protected by use of any other markings specified herein, or by the application of the "need-
to-know" principle and safeguarding procedures of the security classification system.

b. "Not Releasable to Foreign Nationals (NOFORN)"

This control marking is used to identify classified intelligence material that ni;;y not be released
in any form to foreign governments, foreign nationals, or non-US citizens without permissiomof the US
Govemnment originator, and then only when released in compliance with the National Disclosure Policy.

¢. "Authorized for Release to (Name of country(ies)/international organization”

This marking is used to identify classified intelligence material that the US Government
Originator has predetermined to be releasable or has been released through established foreign disclosure

channels to the indicated country(ies) or organization.

2. Procedures Goveming Use of Contral Markings

a. Any recipient desiring to use intelligence in 2 manner contrary to the restrictions established by
the control markings set forth above, shall obtain the advanced permission of the originating agency.
Such permission applies only to the specific purposes agreed to by the originator and does not
automatically apply to all recipients. Originator will ensure that prompt consideration is given to
recipients' requests, with particular attention to reviewing and cditing if necessary, sanitized or
paraphrased versions to derive a text suitable for release subject to lesser or no control markings.

b. The control markings authorized above shall be showii on the title page, front cover, and other
applicable pages of documents, incorporated in the text of electrical communications, shown on graphics,
and associated (in full or abbreviated form) with data stored or processed in automatic data processing
systems. The control markings also shall be indicated by parenthetical use of the markings abbreviations
at the beginning or end of the appropriate portions. If the control markings apply to several or all
portions, the document may be marked with a statement to this effect rather than marking each portion
individually.

¢. The control markings in paragraph one (1) shall be individually assigned at the time of
preparation of intelligence products and used in conjunction with security classifications and other
markings specified by EQ 12958 and its implementing ISOO Directive. The markings shall be carried
forward to any new format in which the same information is incorporated including oral and visual
presentations, 2

Current Guidance
Implementation of DCID 177, 16 Apr 96, Postponed. Page 4 of 7
F33615-98-D-6
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ADDENDUM TO DD FORM 254
15 February 1997

SENSITIVE COMPARTMENTED INFORMATION CLAUSES
(SCIF NOT REQUIRED) '

The following controls will apply to Sensitive Compartmented Information (SCT)
provided under this contract:

1. Item 14: USAFINTEL 201-1, DOD TS-5105.21-M-1, DCID 1/14 and 1/21, and DIAM 50-5
provide the necessary guidance for EMSEC (emission security), physical, personnel and
information security measures and is part of the SCI security specifications for the contract.

2. Item 15: This contract requires access to SCI. The National Air Intelligence Center (NAIC)
Special Security Office (SSO) has exclusive security responsibility for all SCI released to the
contractor or developed under this contract. The Defense Intelligence Agency (DIA), or its
designee, shall be responsible for all inspections of the contractor to insure compliance with SCI
Directives/Regulations. All SCI will be handled in accordance with security requirements
furnished by the Aeronautical System Center (ASC) S50, located in ASC/CVS.

3. SCI will not be released to contractor employees without the specific release approval by the
onginator of the material as outlined in the governing directives and based on prior approval and
certification of "need to-know" by the contract monitor,

4. Names of contractor personnel requiring access to SCI and Jjustification for SCI billets will be
submitted to the ASC SSO after contract monitor approval/concurrence. Upon receipt of written
approval from the contract monitor, the Contractor Special Security Officer (CSS50) may submit
the necessary forms to DISCO for a Single Scope Background Investigation (SSBI) for those
personnel nominated for SCI access in accordance with the National Industrial Security Program
Operating Manual (NISPOM).

5. Inquiries pertaining to classification guidance on SCI will be directed to the contract monitor
listed in 3 above.

6. All SCI fumnished to the contractor in support of this contract remains the property of the
Department of Defense, or the agency or command that releases it. Upen completion or
cancellation of the contract, SCI furnished will be returned to the NAIC SSO.

7. This contract requires that SCI contract billets be established in order to fulfill

the contractual obligations incurred. Access will be granted by the sponsoring povernment
agency. Upon completion or cancellation of the contract, the CSSQ will debrief all personnel not

required for contract close-out and those billets will be disestablished.

8. Access will be granted only at the sponsoring agency and other accredited SCI Facilities
(SCIF) as approved by the government Contract Monitor..

F33615-98-D—-6000
Atch 2
Page 5 of 1



Revised 14 August 19¢

EMISSION SECURITY (EMSEC) REQUIREMENTS
. -(FORMERLY TEMPEST REQUIREMENTS)

= - EMISSIONS SECURITY ASSESSMENT REQUEST (ESAR)

FOR ALL CLASSIFIED SYSTEMS

1. The contractor shall ensure that compromising emanations (EMSEC) conditions related to this
contract are minimized.

2. The contracior shall provide countermeasure assessment data to the Contracting Officer (CO), in the
form.of an ESAR. The ESAR shall provide only specific responses to the-data required in paragraph 3
below. The contractor’s standard security plan shall NOT be used as a "stand-alone” ESAR response.
The contractor shall NOT submit a detailed facility analysisfassessment. The ESAR information wij]
be used to complete an EMSEC Countermeasures Assessment Review of the contractor's facility to be
performed by the government EMSEC Sithority using current Air Force EMSEC directives. EMSEC
is applied on a case-by-case basis and further information may be required to complete the review. The
contractor shall provide this information to the CO when requested. Afier the evaluation of the ESAR
by the government EMSEC awthority, additional EMSEC requirements may be necessary. When
changes to the information required in paragraph 3 below occurs (including, but not limited to,
relocation, additions, or deletions of cquipment from the original approved room), the contractors shall
notify the CO of these changes. Upon request, the contractor shall submit to the CO a2 new ESAR,

identifying the new configuration at least 30 days before the change occurs. The contractor shall NOT
commence processing with the new configuration until receiving, as a minimum, interim approval

from the CO.
3. *ESAR contents shall include, as a mimimum, the following information:

a. The specific classification and special categories of material to be processed/Mandled by
electronic means. Include percentage of each classification level used including unclassified (ie, 5%
Top Secret, 10% Secr=t/SAR. 25% Secrel. 63% Unclassified).

b. The specific location (complete addrtsﬁ; buildingfroom number, or office} where classified
processing will be pecformed. Include identification of any other contractor/company located within

200 meters of the facility.

¢. Attach a copy of the Defense Investisative Service (DIS) Form 147 to validate physical security

and approved storage level of the (acility.

~

d. Provide the name, title. and telephone number (commercial and/or DSMN) of a point of contact at
the facility where processina will occur

4. The prime. contractor shall ensure that 21l subcontractors andior vendors comply with EMSEC
requirements whea performing classilied processme related 1o this contract.  The subcontractor will
provide the above documentation throush (heis prime to the CO to complete the ESAR.

NOTE: A copy of your Autaiated Inforustian Svsten Security Plan(s) (AISSP) will sulfce.
F33615-98-D-6000, Atch 2
Page b of 7




ADDENDUM TO DD FORM 254
24 August 1998

SPECIAL CONSIDERATIONS
(AFSSM 7011 EXTRACT)

3.5. Special tems. People may innocently infroduce other radio devices, such as pagers, hand-held poriable transceiver
radios, cellular tefephones, cordlessTelephones, and cordiess microphones into the area processing classified national security
information with disastrous results. Also, alarm syslems may use radio transmitters to alert remotely located security or fire-
fighting teams. -

3.5.1. Hand-Held Radios. Hand-held radio transceivers used with intrabase radios (sometimes abbreviated IBR) and land
mobile radios (somctimes abbreviated LMR) deserve special consideration becanse of their unique operational applications.
A person may carry these devices into an area where classified national security information is processed. Ifthe person
carrying such a device works in the facility, either tum ofT the device and use the telephone or separate it 2 meters from
classified processors: no transmissions are allowed. Ifthe person cammying the device is 2 shor-term visitor, it is not

necessary to tumn off.the radio because the visitor usually moves about in the facility. Infrequent transmissions-are allowed:
but only for short durations.

3.52. Beepers and Pagers. Beepers and pagers deserve special consideration because of their unique operational
applications. A person may camry these devices into an area where classified national security information is processed. If
the person carrying such a device works in the facility, either tumn off the device and use the telephone or keep the device 2
meters from classified processors. If the person carrying the device is a short-term visitor, it is not necessary to tumn off the
device because the visitor usually moves abotil in the facility. If the device has a transmit capability, follow the instructions
for hand-held radios. '

3.5.3. Alarm Systems. The mods of operation of alarm systems radio frequency transmitters will determine their reatment.
Any such transmitter with a continuous transmit mode or a high duty cycle (transmits most of the time) must meet the same
separation requirements as all other fixed transmitters. If they do not meet these requirements, exclude them from operating
in the classified national security information processing area. Low duty cycle (transmits short bursts infrequently) systems
are not considered hazards and require ; 3 special treatment.

3.54. Cellular Telephones. When a cellular telephone is used as an operational necessity separate it § meters from RED
equipment. When the cellular telephone is a personal asset. its use is prohibited. Disable the unit from receiving calls or
separate it 10 meters from RED processors.

3.3.5. Cordless Telephones. When a radio frequency cordless telephone is used as an operational necessity, separate it 5
meters from RED equipment. When the cordless telephone is a personal asset, its use is prohibited. Disable the personal
cordless telephone from receiving calls or separate it 10 meters from RED processors. There are no separation requirements
for infrared cordless telephones.

3.5.6. Cordless Microphones.

3.5.6.1. Radio Frequency Cordless Microphones. When a radio frequency cordless microphone, encrypted or
unencrypted, is used for briefing either classified national security information or unclassified information, separate it 10
meters from RED equipment. Using unencrypted radio frequency cordless microphones for classified briefings is
prohibited.

3.5.6.2. Infrared Cordless Microphones. Using an infrared cordless microphone for bricfing classified national
security information requires 2 closed room: keep the doors closed and cover the windows with drapes.

3.5.7. Cordless Keyboards. When a radio frequency cordless keyboard is used, separate it 10 meters from RED equipment.
Radio frequency cordless keyboards carnot be used to process classified national security information unless encrypted.

3.5.8 Wircless Local Area Networks., When a radio frequency wireless local area network is used, separate the transmitter
and recetver units 10 meters from RED equipment.

The complete document can be obtained from the Air Force Information Protection Homie Page

(http:/f'www. afca.scott.af millgo/gei/)
F33615-98-D-6000
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BASE SUPPORT

! The contractor shall be provided access to and use of the AFRI/HEC lzboratories and facilities to be supported
25 described in the Supplement package to this PRDA announcement. This shall include access to all pertinent
Government computation, simulation, and control equipment necessary for contract performance.

1. The conwractor shall be provided access to and use of the following in these locations in these locations of
Area B, WPAFB:

{2) office space, work space, support services, and storage in Building 197 {approximately 8,000 sq ft)

(b) office space (approximately 1,200 sq ft) in Building 248

{c) office space, work space, and storage in Bunldings 441 and 824.

(d) Additional office space and work space (such as for work benches and storage lockers) shall be provided
within the HEC laboratories and facilities as required.
3. Office furniture, work benches, and file cabinets will be provided by the Government. Custodial responsibility
for such property will remain with the Air Force.
4. Telephones will be provided by the Government.
5. The contractor will have access to the services available at the Wright-Patterson AFB shops. These services
include black anodization of aluminum pans, sandblasting, and provision of lumber and aluminum sheet cut and bent
to specification.
6. With the approval of the AFRI/HEC contract monitor, contractor personnel will have access to the Aeronautical
Systems Center/Wright Research Site Technical Library,
7. Inselect cases, training in maintenance or programming of newly, acquired, state-of-the-art, highly specialized
laboratory and simulation equipment may be provided by the Government.
8  The following equipment will be provided to the contractor as Government furnished property for performance
under this program:

GOVERNMENT FURNISHED PROPERTY (GFP)
BARCODE  DESCRIFTION STOCK NR QTY COST SERIAL

73 MOD3618 DISPLAY FORMATTER E62SLO00 1 0aMEL 1.195.00 BO10279

132 MOO3648 20 MHZ SWEEP GENERATOR G625 LEG0036MRL 1353.00 969-01538
43 M003654 VIDED MONITOR 9N SEZ0L0000SOMRL 137.00 28355

15 MO003657 DRILL PRESS 3413L00000EMRL 150,00 63-315

T MO0266I1 DIG. PLUG-IN METER. S625010106782 38B.00 BO20475
67  MOD3s62 PLUG-IN/UNIY COUNT DC 6625005302635 828.00 Bl63092

150.00 BO40581
175.00 B101210
450,00 BO20201
2.040.00 BO10G0E
1.310.00 BO20279

2 MOD3664 DC PLUG IN POWER SUFPLY G625LO01S0TMEL
103 MO03665 PLUG-IN RNMP GENERATOR 5625WO1626MRL
111 MOD3666 PLUG-IN FUNCTION GENERATO 6625L001674MRLD
9 MODD3S6T PLUG-IN PULSE GENERATOR 6625L000TSMRL

71 MOO366R PLUG-IN FUNCTION GEN. 6625010359742

110 MO0366% DUAL TRACE AMP. PLUG-IN 6625LO01661 MRLD 1.030.00 BO737RY
109 MO03671 DUAL TIME BASE PLUG-EN 6625100166 IMRLC 910,00 B13663%
75 MOO3I6T2 DIG. PLUG-IN METER G62SL0000S3MRL 505.00 B149194
97 MO03sT DEGITAL BENCH METER 66251001 424MREL TBOLO0 2632

e e b b e e bl e e i e e e g

71 MOO3ETS OSCILLOSCOPE 5625010335066 1.995.00 1541 A00375




63

130
&4
nz
87
9
171
124
83
20
129
31

95
105
61
108
128
117
115
118
119
120
122
123
125
42
53
12
17

36
37

114
158
169
4]
13
14
19
16
20
21
22
24
26
32
47

53
162
170

MO03675
MOO3676
MOO3678
MOO3679
MOO3682
MOG3686
MOO3683
MOO3E89
MOO36S0
MOG3691
MOU3692Z
MOO3693
MOG3I696
MO03698
MOO3699
MOO3700
MOC3T03
MOO3704
MOG3T0S
MOC3ITO7
MOO3T08
MOGITOS
MOQ3TI0
MOGITIL
MOO3T12
MOC3T13
MOJ3T714
MOO3T16
MOO3T18
MO03720
MOO3T21
MO03722
MOO3723
M003724
MO03T25
MOO3726
MOO3727
MOO3728
MOO3729
MO03730
MO03731
MO03732
MO03733
MO03734
MOQ3T35
MO03736
MOQ3737
MO037338
MOO3739
MOQ3T40
MO03741
MO03T742
MO0D3743
MOO3T44

MAINFRAME FOR PLUG-INS
MAINFRAME FOR PLUG-INS
FUNCTION GENERATOR
MAINFRAME FOR PLUG-INS
VIDEO MONITOR. -
DIGITAL HAND HELD METER
CORDLESS DRILL

DIGITAL PROBE METER
DIGITAL HAND HEI 1y METER
DIG. CAPACITANCE METER
DIGITAL PROBE METER
TRIPLE POWER SUPFLY
DESOLDERING STATION
PROBE HI-VOLT

PROBE CURBRENT

LOGIC TRIGGER

SCOPE CART
OSCILLOSCOPE MAINFRAME
TRIPLE POWER SUPPLY
SCOPE FROBE

SCOPEFROBE

SCOPE PROBE
SCOPEFROBE

SCOPE PROBE

DIGITAL PROBE METER
DIGITAL HAND HELD METER.
DIGITAL HAND HELD METER
VIDEO MONITOR

DCPOWER SUPPLY

TABLE SAW

HANDDRILL

LATHE WDIAL ATTACHMENT
VISE MITER

3I-WAY VISE
COUNTERBORE/ SPOT FACER
CLEAN & FINISH MACHINE
WORKBENCH

CLEANER VACUUM & KIT
SANDER BELTIDISC

BAND SAW

BENCH DRILL PRESS
GRINDER BENCH

DRILL SHARPENER
PRECISION SINE PLATE
AMNGLE PLATE PRECISION
SURFACE PLATE SUPERIOR
LATHE 220V

MACHENE MILLING WFACC,
TABLE HYDRAULIC
YERNIER CALIPER GEAR
VERNIER CALIPER

PATHFINDER 5 DIGIT READOUT

TURRET PUNCH/WORK TABLE
COMPRESSOR WiISPRAY GUN

GE25003737528
G525003737528
6525186003 4MRL
6625003737528
6625100168 2MREL
6525L00053TMERL
3130L86000ZMRL
6625186001 4MRL
6625186001 6MRL
68251000292 MRL
6a2SLOD0ZSEMRL
6625LE60022MEL
3435L00000ZMRL
6625001018759
6623L001292MRL
G62ZSLO01655
6625002615185
662SLO01661MRLA
G62SLEC0022MEL
65251 B60012MRT.
662SLE60012MRL
B625LE6001ZMRL
G62SLEC001ZMRL
662SLE6001ZMRL
6625LE50014MERL
6625LE60014MRL
6625SLEG0016MRL
S820L000003MRL.
6120LO00023MRL
3N0WOODOSMEL
3413LO000ZIMRL
3416100001 4MRL
5120000001 3MEL
S120L00001 3MRL
662500033 IMRL
65625L350029MRL
TI2SLO000OTMERL
7910005306260
3220L000001 MREL
3405LO00003MRL
3413L000006MRL
3415000001 MRL
341310000 10MRL
3415000001 IMRL
3415000001 ZMRL
3415L000013MRL
3416100001 2ZMRL
341TLO000GSMRL
3900L0000O3MRL
SE20LD001%0MRL
58200 0001 9IMRL
&62SL000548MRL
T4s0L000004MRL
B020L000001 MREL

*h 3
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262.00

339.00
262.00
160.00
149.00
128.00
45.00
97.00
60.00
63.00
495.00
330.00
230,00
445.00
S70.00
1.675.00
495.00
93.00
93.00
93.00
93.00
93.00

|
I
I
1
i
1
1
1
1
1
1
1
1
1
1
1
1
1
i
1
1
1
1
]
I
1
1 97.00
1 1.000.00
1 350,00
1 40000
1 38.00
I 2135900
1 12500
I SB0.00
1 495.00
1 T47.00
1 174.00
1 FT3.00
1 42500
1 1.500.00
1 129.00
I 43,00
1 839,00
| 83500
1 Z15.00
1 29400
1 10,903.00
1 13.528.00
1 57500
1 359.00
1 143,00
| 1.650.00
i T531.00
1 150.00

Bl01s02
B112544
8915957
B10O7909
S0945
Q4327
6955
60208026
21213304
A2O0BS
40327475
5020593

LAO39001
11218
1512G00184

B163360
5020581

60208022
S0208052
51213253
G3I000420
236
3353.P0953
B3323
4-0101-0781

B1176

LAL36004
330284
I8T305
LA202001
LAT60001
17979
SP12882

3664
HLV-H-&060-M
J-156125

P1O-0-6184
BE-2047
14246



17t
38
77
73
104
163
a4
143
144
147
51
49
a1
116
93
58
157
59

41

151
150
45
52
79

131
65

62

134
136
135
137

133

172

MO03T45
MOD37 46
MOO4835
MODAB44
MO04E4S
MOO5121
MO05122
MO05124
MOOS5125
MO05127
MOO5129
MOQS130
MOO5134
MO05135
MO05137
MOO5138
MOO5139
MOO5140
MO0O5141
MOO5142
MOOS143
MOD5144
MO05145
MOOS147
MOO5148
MOO5152
MOO5153
MOO5155
MO05156
MOOS157
MOO5158
MOO5159
MOO5160
MOGs161
MO05162
MO05163
MOO5 164
MOOS 165
MOO3172
MOO5173
MOO5177
MDO5178
MO05179
MOO5181
MDOS183
MODO5 184
MO05187
MOO5 188
MOO5194
MO05203
MO0S204
MODS205
MDOS209
MO05210

AIR BRUSH SET

ROTARY HAMMER

LOGIC ANALYZER

DIG. PLUG-IN METER
PLUG-IN PULSE GENERATCR _
LETTERING MACH
LIGHTBOX PORTABLE
DRAFTING MACHINE
DRAFTING MACHINE MUTOH
TABLE DRAFTING RANGER
TALK-A-PHONEP.A. SYSTEM
TALK-A-PHONEP.A. SYSTEM
DIGITAL FROBE METER
SCOPE PROBE

DC POWER SUPPLY

DC POWER SUPPLY

FIELD TESTER

DIGITAL HAND HELD METER
IO TESTER RS232

MALE CRIMP TOOL

FEMALE PIN CRIMP TOOL
CAMERA, INSTAMATIC
PROBE TEMP

DIGI DESIGNER

P.A_SYSTEM

DIGITAL HAND HECD METER
DIGI DESIGNER

FUNCTION GENERATOR
MAINFRAME FOR PLUG-INS
DC POWER SUPPLY
OSCILLOSCOPE

AC POWER SUPPLY

DC POWER SUPPLY

D POWER SUPPLY

DC POWER SUPPLY

DIGITAL PROBE METER
DIGITAL PRORE METER
WELDER & GRINDER

CABLE TIE TOOL
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AFRIJHEC LABORATORIES AND FACILITIES
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el e 8ol 8 e
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. Alternative Control Technology Laboratory (ACT) POC: Dr Grant McMillan, AFR] /HECP

A. Description: Non-conventional technigues for communication and control have tremendous
potential for increasing the effectivencss of aerospace systems. Enabling technologies include head- and
eye-position racking, hand and facial gesture recognition, tongue-, teeth-, or jaw-activaied switches, muscle
and brain electrical signal processing, and speech recognition. These technologies can reduce operator
workload and fatigue, increase the speed and accuracy of human-machine interaction, and reduce operator
traming time. The Alternative Control Technology (ACT) program stresses optimal system design, with the
goal of exploiting the combined potential of conventional and alternative controls. The Iaboratory is
developing new biclogical sensor technology, signal processing methodology, pattern recognition
techniques, and high-speed software algorithms. ACT's goal is 1o develop effective control interfaces.
Current efforts include rescarch and development to optimize alternative controls, quantify operator
performance, and evaluate candidate applications. Ongoing investi pations address interface issues, control
law design, maining protocols, and system design. It is anticipated that near term research will focus on the
following types of alternative controllers: low-cost, hands-free controllers that can be used with wearable
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computers, an “EEG-based eye racker” interface using modulated stimuli; and an interface that integrates
eye-tracking and voice recognition systems for cockpit tasks. Fumture work will explore multi-modal control
issues, including how alternative controls can best be used with other altemative conrols, as well as
conventignal controls, 10 make system.inputs. Located in Bldg 33, Room 340.

B. Equipment/Facilities:

(1) Bram Actuated Controtlers (BAC) - Prototype elecironic/computer systems that permit control
of external devices by electro-encephalographic (EEG) activity. In one approach, operators are trained to
modify the sirength of their visual evoked response (VER) to a modulated light The BAC system measures
and processes the evoked response in real-time and converts it into a control signal which can operate
systems such as the roll axis macking simulator, functional electrical stimulators, computer systems, etc.
This system includes a stimulus (modulated light), scalp electrodes, biological signal amplifiers, filters, a
computer system (DEC MicroVax Il and Silicon Graphics TRIS system), and specialized hardware to
measure the strength of the VER. A recent implementation of this system uses biological signal amplifiers
and a IBM-compatible personal computer 1o accomplish the same goal. An alternative form of BAC
(implemented on a PC-based system) hamesses the natmrally occurring EEG responses to modulated
stimuli.

(2) Cyberlink - Commercially-available system that records electro-myographic (EMG), elecoo-
oculographic (EOG), and EEG signals from forehead electrodes and translates these mputs into multiple
control signals. The CyberLink is a PC-based system.

(3) BioMuse - A commercially-available development system for implementing EMG (muscle)
based contrel, EOG (eye position) based control, with potential for EEG based control. It includes an
electrode system, biclogical signal amplifiers, filters and digital signal processing capability to support the
development of alternative control systems.

(4) Eye/Head Tracking System - The key component is an ISCAN RK-426 Pupil/Comeal
Reflection Tracking System_ a real-time digital image processor that simultaneously tracks the center of 2
subject's pupil and 2 bright corneal reflection over the pupil area. The system is currently being retrofitted
to interface with both an Ascension PC-Bird™ 3 space tracker (1o collect helmet positon/rotation data) and
Prototype eye/voice interface software.

(5) Roll-Axis Tracking Simulator (RATS) - a high performance, single degree-of-freedom motion
base, capable of simulating the roll positions, velocities, and accelerations of modern fighter aircraft. Itcan
preduce 360 degree roil motion, 180 degree per second peak velocity, and accelerations in excess of 1000
degrees per second per second. It is a single place simulator wath a right-hand mounted force stick and a 14
inch color monitor mounted at eye-level. Visual displays are generated by a Silicon Graphics IRIS system.
The simulator is controlled by a DEC MicroVax Il computer system, These are the same systems used in
the clder BAC controller described above,

(6) Although not currently under evaluation, the following are additional equipment items that
may be utilized in npcoming research:

(2) Protorype head-mounted facial sensor system armay developed in-house to measure
Masseter muscle tone, lip movement/position and longue movement/position.

(b) Commercially available (Words+) infrared/sound/touch switch.

{c) Motorola product which senses voice, teeth clicks, eic. through bone vibrations in the ear
canal.

(d) Commercially-available spandex glove fitted with a fiber optic system which provides
information on hand and joint position.

2. Aviation Vision Lab POC: Dr Brian Tsou, AFRI/HECP

A. Descripticn: The Acrospace Vision Laboratory (AVL) is a hot bench for current and future visual
display R&D. AVL is micrested in a diversity of researchers who can usc its state-of-the-art equipment (o
conduct a unique blend of research projects including specialized analyses and evaluations to characterize
human visual capacities under laboratory conditions; then systematically applies such human interface
principles to visual display design; and, finally, documents performange limitations under real or simulated
operational conditions. Currently, AVL includes a team of human-factors scientists, display engineers,
computer scientisis, research optometnisis, and visual psychophysicists. Some of the current research
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interests include: integration of binocular visual display systems with the human visual systemn and
advanced weapons systems: testing of visually coupled display perceptual issues and visual display
symbology research; and exploitation of information processing techniques as applied 1o sensor image
cnhancement. Located in Bldg 248, Room 306. -

B. Eqguipment/Facilities:

(1) A stawe-of-the-an large field-of-view binocular helmet-mounted display, and infinity focus
optical apparatus integrated with the Vision Works, designed specifically for binocular and peripheral
vision research.

(2) 60-meter zoom lane with moving lerrain board for dynamic visual assessment.

(3) Visually coupled display simulator dedicated for symbology research.

(4) Double Purkinje-image eve tracker and infrared optometer for assessing ocular posture while
viewing virtual displays.

3. Behavioral Vispalizaton Laboratory POC: Don Monk, AFRI/HECA

A. Description: The Behavioral Visualization Laboratory (BVL) is a research facility for the
development, testing, and evaluation of crew-system design support tools and technologies. Research
programs within the Behavioral Visualization Laboratory are developing and applying computer aiding
techniques to support designers in accessing and understanding behavioral data. The BVL js pioneering the
development of interactive behavioral test benches which allow designers 1o visualize the performance
mmpacts of design decisions upon interface designs. A behavioral test bench consolidates the critical
elements of a phenomenon so that designers can easily explore, analyze, and experience its most sigmificant
factors by manipulating the various stimuli, variables, and conditions in a setting similar 1o the design
problem. One of the Jab’s recent products, Computer Aided Systems Human Enginesring: Performance
Visualization System (CASHE:PVS), incorporates thess test benches in jts primary behavioral visvalization
tool, the Perception and Performance Prototyper (P3). CASHE:PVS is an electronic implementation of the
Engincering Data Compendium, a four-volume reference work on human sensation, perception, and
performance tailored in format and content for system designers. It also incorporates MIL-STD-1472D,
with hyperlinks between the two documents. Located in Building 248, room 209,

B. Equipment/Facilities:
(1) MNertwork of Maciniosh computers

4. Computerized Anthropometric Research and Design Laboratory POC: Kathy Robinette, AFRL/HECP

A. Description: The Computerized Anthropometric Research and Design (CARD) laboratory develops
specialized methods to analyze three-dimensional, anthropometic data., develops models 1o quantitatively
describe that data, and hosts several large databases. Currently, the laboratory is maintained. suppeorted,
and operated under 2 separate contract. However, the CARD Jab will require the use of statistical and
subject recruitment services of this contract. Located in Bidg 248A, Room 3005

B. Equipment/Facilitics:
(1) Statistical software,
fa) SAS
{b) Suatistica

3.  Cockpit Accommodation Laboratory. POC: Greg Zehner, AFRL/HECP

A. Description: The Cockpit Accommedation Laboratory examines USAF aircraft to determine
accommodation limits. Functional operational reguirements {(pass/fail criteria which define the limits for an
aircraft) are established and anthropometric evaluations on each aircraft are performed 1o determine the
mumimut body sizes that meet these limits. These results define the quantification of the largest and
smailest people (and combinations of body segments) that can safely operate a particular aircraft. The
critical issues of this research are: safety of flight, pilot selection criteria, military standards, and design
criteria. Flight tests wiil be involved in gathering data. Interviews and questionnaires will be used to help
define the functional requirements. A CD-ROM, (with multimedia presentations) will be produced unsing
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high-tech audio and video recording equipment. The CD-ROM and tapes will be available to aircraft
manufactures who are interestad in the process of cockpit anthropometric evalzations, as well as to the
general public. The Cockpit Accommodation Lab also makes recommendations, based on anthropometric
evaluations, for cockpit modifications to the varjous USAF aircraft. Computer models will be developed
and validated using anthropometric datd collected in the aircraft cockpit. Using3-D digitizing capabilities,
digital maps of USAF aircraft cockpits will be made. Subjects will also be digitized and the
accommodation of these subjects in the aircraft will be analyzed. Located in Bldg 248, Room 339,

B. Equipment/Facilities:
(1) Media 100 non-linear digital video editing suit
(2) Digital video camera
(3) 8 track audio recording and editing system
(4) FARO Arm for 3-D digitizing

6. Collaborative Systems Technology Labomtory  POC: Dr Robent Epgleston, AFRT/HECT

A. The Collaborative Systems Technology (CST) laboratory supports scientific smdies and
exploratory development of innovative collaborative work concepts. The laboratory examines individual,
team, and collzborative work structures, activity process behaviors, and outcome performance mvolving
interactions among scts of human, intelligent machine entities, and various levels of agent mediation. In
general, the aim of the research is to establish requirements for future collaborative support systems as
integral components of network mediated work environments. Collaborative support systems may
encompass information visualization and decision support components. Expenments using a limited
number (4 or less) of small teams (size: 5 or less) are conducted: 1) to test collaborative support concepts,
2) 1o gain better understanding of factors that affect team work, collaborative formation and sustainment
under various real-world work conditions, and 3) to suppost the development of work performance
behavioral models. General charactenistics of the work domains include: coordinated information fusion;
requirements for team simation awareness; requirements for dynamic andfor on-demand colleague backup;
and individual, team, and collaborative decision making, and problem solving work under stressful, highly
dynamic and uncertain mission situations. While any suitable research paradigm is used in these
investigations, as needed, the research is puided mainly by the precepts of cognitive engineering and
ecological psychology. Variable manipulations may cover a wide range, incloding: tcam struchure, process,
composition, size; communication modes and structures; physical interface factors{e.g. virmal displays and
controls), propertics, and behaviors; and computer network properties and behaviors that may interact with
collaborative support concepts 1o impact individuzl, team, and collaborative performance. The research
also involves knowledge capture activities in selected application domains based on the use of the full range
of cognitive engineering concepts and methods, incloding the use of observational studies in field settings.
Currently, this research is aimed at application oppormmities in the areas of uninhzbited vehicle operations,
and theater level joint force planning activities required to support command and control of military
operations. Located in Bldg 248, Room 209.

B. EquipmentFacilites:

(1) Network: Client-server based, heterogensous intranet (100 BaseT cthernet) running Windows
NT and IRIX operating systems. The network is switch connectable to a LAN and consists of 11 nodes
populated with a mixtore of [RIS and Intergraph computers {dual video cards and dual screens). Direct Live
video feeds are also provided at cach work station by QUICK CAM II and by SGI Nperson camera system.

(2) Software: Computer mediated collaboration is supported by Group Kit and Microsoft
MetMeeting. Military stmulation tools include Extended Air Defense Simulation, version 6.0 and ModSAF,
kit C. Image rendering is support by OpenGVS. Locally produced software is developed in C, C+, Java,
VMRL, Tcl. Observational data captured by audio and video recording is analyzed with support from the
ADIVA software tool.

(3} Four head-mounted display systems

{4) Multi-sensor magnet based position and orientation sensing systems

(5) Electric field sensing system
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(6) Two image projection systems, one using dual In Focus LP 620 projectors controlled by an
Intergraph 425 with dual video cards and projecting o a 16 foot by & foot large screen display.

7. Color Display | sbormtory POC: Dr. David Post, AFRL/CFHV

A. Description: A laboratory for performing experiments on human color vision and electronic color
displays. Future research may include: Evaluation of models for predicting display colorimetry;
determination of field-rate requirements for ficld-sequential color displays; comparisons of monochrome vs.
color-coded HMD symbology; testing compatibility of maps produced using various printing technologies
with colored illumination (NIMA funded); development of subtractivecolor LCDs: and development of
variable-transmittance visor technology to enhance contrast of HMDs. Located in Bldg 248, Room 306,

B. EquipmenvFacilities:

(1) Custom-built Maxwellian-view field-scquential color display

(2) Custom-built subtractive-color LCD systcms (2)

(3) Pentium PC running Windows 95, equipped with a Cambridge Research Systems video card
(3 x 15-bit RGE DACS)

(4) 486 PC running DOS 6.0/Windows 3.1, equipped with a Univision Piranha video card (3 x 10-hbit
RBG DACs); MS Visual C++ 5.0 and DEC Visual Fortran 5.0 compilers

(3) Aydin 9000 19-inch color CRT monitor with custom color-stabilization system

(6) MAG MXI17F 17-inch color monitor

(7) Photo Research model 703 spectroradiometer with PC interface

(8) LMT model 1200 filter colorimeter with RS-232 interface

(9} LMT maodel L1009 photometer

(10y LMT model B360J ilumination meter

{11) Hoffman 1.5-65 speciral radiance standard

(12) Osram wavelength standard

(13} Vision-testing equipment

8. Cognitive Asscssment Laboratory POLC: Gary B. Reid, AFRL/HECP

A. Description: The Cognitive Assessment Laboratory develops metrics which quantify the cognitive
state of the pilot when operating complex systems. Such quantification provides a basis for reasoned design,
acquisition, test, and evaluation decisions of Air Force systems. Cognitive Assessment Laboratory research
is divided into rwo main categorics: mental workload and situation awareness. Mental workload concerns
the cognitive demands placed on a human operator or pilot in performing the tasks necessary for mission
success. Mental workload is the amount of information throughput that the mission demands from the
human. Situation awareness, on the other hand, represents the quality of the information perceived by the
buman. Good situation awareness is expericnced when the human clearly understands the current situation
and perceives a route to mission success. The Cognitive Assessment Laboratory research program is
designed to scientifically examine these intuitive concepts in order to bring the appropriale cognitive
theories and models to bear upon understanding human operator performance, and 1o create tools that can
be used by system evaluators for determining the acceptability of a system or 1o diagnose its shoricomings.
Laboratory research makes use of performance metrics, as well as, physiological, behavioral and subjective
metrics. A major emphasis is on producing models of human performance in operational missions to enable
prediction of the furure cognitive state and performance level of the operator. Cognitive Assessment
Laboratory researchers always aim at packaging the results of their studies in the form of specific system
evaluation guidelines and tools, such as Subjective Workload Assessment Technigue (SWAT), the
Subjective Workload Dominance Technique (SWORD), and the Siuation Awareness Rating Technique
(SART). Cognitive Assessment Laboratory researchers have also studied and produced guidelines for the
application of secondary task workload assessment, performance-based sifuation assessment using either
memory probes or embedded implicit probes, and subjective ratings of situation awareness. Cognitive
Assessment Laboratory rescarchers often work with Air Foree system evaluators on the assessment of new
systems or proposed system modifications. In recent years, Cognitive Assessment Laboratory researchers
have been iInvolved in evaluanons of: new formats for the F-16 HUD; designs for izetical situation
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displays; new systems in the Edwards AFB AFTT-16 test aircraft; the C-17 cockpit design; crew reduction
in the KC-135; and the navigator station in the Quiet Knight Il prototype. Ongoing research in the CAL
include topics such as spatial cognition and spatial location issues, both related to defining components of
situation awareness; the determination of workload “redline™; measures for determining operator state in
real-time; and SCUD hunt mission decompositon 2nd analysis for modeling purposes. Located in Bldg 33,
Room 225.

B. EquipmentFacilines:

(1) Simulator for Tactical Operations Research and Measurement (STORM) - & PC-based,
moderate-fidelity simulator of a ground-attack vaniant of the F-16 provides a setting with far more
complexity and realism than traditional cognitive psychology tasks.

(a) “Out-the-window” display projected ontoan 8' x 6" screen by an Apollo QXP575A
projector

(b) 486DX-66 computer equipped with XTAR Corporation Falcon 4000 graphics accelerator
and array processor boards

{c) 4865X-I3 processor with multi-channel VGA card and an Advanced Gravis wavetable
sound card

(d) (The rwo computer systems are linked via a high-speed serial interface. In the near future,
both systems will be replaced by a single Intergraph computer system running Windows NT.)

(e) ISCAN ETL-410 Eye Tracking I aboratory for recording and analyzing eye movement
behavior,

(f) Workload Assessment Monitor (WAM) is used to record physiological indices such as
heart rate, EEG, and eye-blink behavior

(2) Three rapidly reconfigurable booths for traditional cognitive psychological research allowing
efiicient cvaluation of competing theories or metric approaches with simple laboratory tasks.

(3) Software

(a) MacShapa -Task decomposition software installed on an Macintosh Ceniris 650 computer
interfaced to a Panasonic DS850 video record/playback deck. A JVC TDW317 dual mpe deck is used for
analyzing audio tapes associated with the mission.

(b) Sysat6.0and 7.0

{c) C++, Metaware High C compiler, and an XTAR proprietary graphics langoage

9. Crew Aiding and Information Warfare Analvsis Laboratory POC: Gil Kuperman, AFRIVHECA

A. Description: The Crew Aiding and Information Warfare Analysis Laboratory (CTWAL) supports
the design and integration of advanced avionics, including integrated multiple sensors and multi-sensor
fusion, assisted/automatic target cuers and recognizers, off-board intelligence and force direction, accurate
and precise strike weapons, and on-board mission/sensor managers and planners, CTIWAL is located within
a secret-level, TEMPEST approved vaplt. The lzb contzins a simulator (formerly called Strategic Avionics
Battle Management Research and Evaluation (SABER)) with capability to simulate multiple (up to four)
crew aircraft platforms or (up to five) battle management/command and control stations and to execute real-
time scenarios. Rescarch efforts in CIWAL are peared toward designing, developing, and assessing
advanced human-machine interface concepts. Specific research metrics include crew size versus level of
automation, crew performance, crew sitnational awareness, crew workload, and identification of training
requirements. Experiments in the lab generate data on each of these areas as well as on the electro-
physiological correlates of workload. Current Studies include: USAF Theater Missile Defense (TMD)
Attack Operations (AQ) Engagement-Level Seasitivity Trade-Off Studies; A Companison of ATR
Performance, Unaided Human Performance, and Aided Human Performance for single, multiple and
sequential sensor target acquisition concepts; TESSA (TMS Eagle Smart sensor ATC) Aided FLIR
Operator Performance Stody; System Performance and Utility Assessment for J-5TARS Enhanced
synthetic aperture radar (ESARVATR Flight Demonsmanon; Using Eye Movements and Pupillary
Response to Study Visnal Search in a Target Detection Task; and Subcontracting support for Information
Warfare and Aiding the Intzllipence Analyst in Siiations of Information Overload. Future studies may
mclude: Operator Performance Study with 3rd Gen FLIR/ATR; Operator Performance Smdy with J-
STARS ESAR/ATR and lnverse SAR (ISARVATR Sensors: Effects of Confusers on Operator Target
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Acquisition Performance; Exploration of the potentiai applicability of DataWall technology in support of
Information Protect operations as conducted in an Information Operations Center (I0C). Located in Bldg
248, Room BO7.

B. EquipmentFacilities:
(1) Computers
(2) DEC VAX 85650 System
(b) Silicon Graphics 3000 Workstations (21)
{c) Drymair System 21 Video Switch
(d) Sikicon Graphics Indigo Workstation
(e) Silicon Graphics Indigo 2 Graphics Workstation
(D) Silicon Graphics Indy Graphics Workstations (3)
(g) Waterfall image analyst workstation on a Sun SparcStation 20
(k) Ultra PC
(i) NCDPC
() Micron Millennia PC
(2) Printers
(2) Kodak XL7700 Color Printer
{b) Apple Color Laser Writer Printer 12/650P5
(c) HP Laser Jet Printer 5P
{d) HP Laser Jet Printer SMP (classified printer)
(3} Special Software
{a) MathCAD, mathematical analysis packags
(b) ELT 2500, Electronic Light Table image analysis package
{c) EADSIM , engagement simulation package
(4) Panasomic Optical Disk Player LQ3020
(5) Panasonic Optical Disk Recorder TQ3031F
{6) Panasonic VCR AGI970
(7) Sony Hi8 VCR (8mm) EVO-9500A
(8) LC Technologies Eyegaze System

10. Dynamic Visual Assessment Facility POC: Dr Rik Warren, AFRL/HECY

A. Description: The Dynamic Visual Assessment Facility, a.k.a. “The Zoom Lane”, studies pilot
vision when either the pilot or the target is physically moving and the pilot is viewing through multiple
optical systems ranging from windscreens, visors, and night vision devices. The zoom lane features a 200
foot-long room containing 2 motorized cart on rails. The zoom cart can precisely move along the tails at up
t0 5 mph carrying up to 2000 pounds including its payload. The payload of the cart can inclede one person
and various types of optical equipment ranging from aircraft windscreens to video cameras and night vision
devices. Coniractor support includes maintenance of the cant's mechanical sysiems and programming of
two PC computers and one special-purpose motion-control computer. Current and prospective research
includes studies of visual acuity through gold-coated windscreens while wearing night vision roggles,
SCUD missile launcher detection using a desert terrain board, and visual acuity at distances berween 20 and
200 feet while still or while approaching an optometric display located in Bidg 248A. Room 3008.

B. Equipment/Facilitics:
{1} A 200 foot zoom lane with motorized cart on rails
{2} Lighting systems for creating the broad range of intensities from davlight 1o sarlight
(3} Optometric chars
{4) 3-dimensional scales models
{5) 8 fi by 8 fi terrein boards (4)
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1. Elight Psychophvsiology Laboratory POC: Dr Glenn Wilson, AFRL/HECP

A. Description: The lab conducts research using psychophysiological measures to investigate operator
state. Mental workload is of primary concern. Laboratory, simulator and flight environments are used. In
the laboratory, complex cognitive tdsks are used= Etperimental data collected includes physiological data
{e.g., heart rate, cye blinks, brain waves, respiration and electrodenmal responses), as well as performance
and subjective measures operator functional state classification is one of the mzjor goals. Neural networks
and other classifiers are being used to determine operator state using physiological and performance data.
Studics are underway to correlate EEG with fMRI images. Wearable computers to assess operator state are
being developed which collect and analyze physiclogical data in real time to provide feedback to systems.
This information is used by the system to aid the operator during states of lowered efficiency due to high
mental workload. fatigue, ete. Located in Bidg 33, Room 229.

B. Equipment/Facilities:
{1} Standard psychophysiolgical equipment including, amplifiers for up to 64 channels of EEG
(2) Data collection and analysis computers (PCs)
{3) Stimulus presentation computers
(4) Ambulatory recorders worn by simulator and flight subjects to collect data

12, Multi-Operator Design Assessment Laboratory POC: Ed Moartin, AFRI/JHEC]

A. Descnption: The Multi-Operator Design Assessment Laboratory (MODAL) explores crewstation
design, multiplace interactions, and crew aiding issues. Performance, subjective, and physiological
measures arc collected using dynamic, interactive Engineering Research Simulators and an Avionics Visual
Instrument Development System (AVIDS). This data is then used to design and evaluate crewstation
systems. The Multi-Operator Design Assessment Laboratory is certified to operate at the Secret level. The
MODAL laboratory develops methods for designing and evaluating interfaces and crew aiding technologies
in multiplace crew aircraft. It works closely with Systems Program Offices (SPOs) and engineering
organizations to apply candidate evaluation and design tools to real world problems—primarily bomber
aircraft. Control and display concepts can be implemented and evaluated at varying levels of fidelity and
complexity, allowing different levels of control and flexibility in the design and assessment process.
Candidate designs can be objectively evaluated against existing interfaces or against each other to assess
their handling qualities. Using part-task simulation in high-fidelity crew stations, MODAL develops ways
to compare existing and candidate displays for workload and simation awareness impact or improvement.
Different measures of workload and situation awareness are compared and tested for use in different testing
conditions. Tools are being developed to measure and evaluate the effects of interface changes and
dynamics in this context. High-resolution video recording allows the use and evaluation of post hoc data
extraction tools designed to discover subtle relationships which, although not readily apparent, could have
major impacts in a full mission scenaro, The Mul ti-Operator Design Assessment Laboratory has performed
2 wide variety of research studies, including: Rivet Ace/Specific operator workload and perfonmance
studies; Electronic Warfare Smudy/Combined multi-crewstation research for B-52; V5D Instrument Landing
System/Display design and evaluation for B-1B; Crew Centered Bomber Model/Complete mathematical
modeling of entire B-1B crew complement and aircraft; Radar Cursor/Enhanced Design Study for B-2;
Towed Decoy Control Panel/Development: and an evaluation of control panel for the B1-B Towed Decoy
System. Located in Bldg 248, Room BO3.

B. Equipment/Facilities:

(1) An Engmeering Research Simulator, a high-fidelity, four-place. multi-station bomber
simulator that emulates the functions of flight, offensive, and defensive stations. Sophisticated
engineenng models replicate the aircraft equations of motion, control/display software, and external
cnvironment of the functional aircraft,

(2) A Multiplace Crewstation Simulator, 2 two-place, side-by-side bomber simulator using
high-fidelity models of aircraft flight, navigation, and defensive functions as well as representations of
the actual controls and displays.

(3) An Avicnics Visual Instrument Development System, a rapid prototyping system that
permits on-the-fly screen design, including touch screen capabilities, in stand-alone systems or
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integrated into a cockpit environment. This system allows replication of any display, including its
tontrol functions, and is used to evaluate candidate display prototypes before they are entered into one
of the full mission simulators. The display can then be imported into either the Engineering Research
Simulator or the Multiplace Crewstation Simulater for evaluation N MIsSion context.

13. Night Vision Operations (NWVO) Laboratory  POC: Jeff Craig, AFRI/HECVY

A, Descriptionr The Night Vision Operations (NVO) laboratory performs research in four primary
areas. The first area, night lighting systems, is concerned with cockpit lighting, formation fying/refueling,
and covert nmway lights. A key program in this area is research on night vision goggie (NVG) compatible
cockpit lighting, which is essential for maximizing NVG performance. The second research area, NVG
enhancements, addresses wider ficlds-of -view, better resolution, and compatible head-up displays. Two

the investigation of alternative display sources for integrating symbology with an NVG. The thirg area,
NVG measurement. is dedicated to assessing and validating system performance. The focus of this project
Is development of a standardized method lo measure the optical performance characteristics of the NVG
system. The final research area is concerned with buman factors and human performance using night vision
devices. A significant activity underway is studying NVG focusing requirements for maximizing mission
safety and effectiveness. Located in Eidg 242, Room 302.

B. EquipmentFacilities:
(1) Spectra Pritchard Photometer
(2) Hoffman Integrating Spheres
(3) Hoffman ANV-120 NVIS Goggle Gain Tester
{4) Hoffman ANV-126 Goggle Test Set
(3) EG&G Gamma Scientific GS-4100A Radiometer
(6) Calibratcd Night Sky Hiuminators

14, Svnthesized Immersion Research Environment  POC: Dr Mike Haas, AFRI /HECP

A. Description: The Synthesized Immersion Ressarch Environment (SIRE) is a state-of-the-art Virtual
environment ressarch facility whose mission is o develop and evaluate advanced, multi-sensory virmal
interfaces for future United States Air Force crewstistions. The facility consists of seviera] autonomeous
research stations which can support individual research efforts or be combined to form a multi-participant
virtual environment. The SIRE is a general purpose research environment that can be configured to support
applied research regarding the design of advanced human-vehicle interfaces, mecluding aircraft and ground
vehicles. It can also be configured to support more fundamental research on multi-sensory perception and
human performance in virmal environments. One research station within the SIRE is the Fusion Interfaces
for Tactical Environments (FITE) research station which inchudes standard F-16 controls and an armay of six
eight-inch liquid crystal head-down displays. SIRE supports a broad range of human factors enginecring
research efforts geared toward the development of future-generation, multi-sensory crewstations, The

measures of workload o optimize information display in real time; Integration of alternative control
technologies including brain-actuated control and eye line-of-sight control; Development of haptic feedback
information to facilitate vehicular control; and Evaluation of advanced crewstation interface concepts by
means of multi-participant simulated air cornbat scenarios. SIRE is cumrently supperting an nternational,
cooperative research and development program with the French govermment. This work is geared toward
the development of an advanced multi-sensory suite of fighter cockpit displays and controls utilizing
technology developed by United States and French manufacturers. Once completed, SIRE will contain the
only joint U.S /French fighter cockpit in the United States. The success of this project has led to a proposed
international cooperative injtiative with the United Kingdom. Located in Bldz 33, Room 1001.
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B. Equipment/Facilities:
(I} SIRE
5= (2) A 40-foot diaméter dome which Includes a high-resolution, large field- of-view (70
degrees vertical by 150 degrees horizontal) interactive visual display
(b) Silicon Graphics Onyx computer image penerator drives the SIRE dome display,
() Auditory displays capable of presenting simulated three-dimensional, externalized sound
information
(d) Elecoo-hydraulic contral loader system to provide augmented haptic cucing information
(2) FITE crewstation
(2) Three-dimensional auditory cueing
(3) Haptic cueing provided by an clectro-hydraulic control loader system
(4) Tactical all-aspect helmet mounted display

15. Misually Coupled Svstems Development 2nd Visual Interface Laboratory POC: Dean Kocian,
AFRIJHECVY

A. Descripton: The Visually Coupled Systems (VCS) Development and Visual Interface Laboratory
deals with human and equipment enginecring research involving the relationships between helmet-mounted-
display design, component technology improvements, and human operatar performance. Visuaily coupled
Systems are imaging devices which relay information to and receive feedback (such as eve or head position)
from the viewer. Examples of such systems are sighting and targeting mechanisms and helmet-mounted
displays, which are devices that integrate position/orientation tracking, opucs and imaging devices (such as
CRTs or LCDs) and are mounted or integrated onto the flight helmet. The Izb focuses on critical system
and component tests and human factors experiments to solve the problems of integrating helmet-mounted-
display systems with the human visual system and advanced weapons systems. The lab's research results are
used to develop new designs or features that satisfy the criteria cstablished through other studies. Currently,
the lab secks to optimize helmet-mounted-display and miniature CRT phosphors, gun designs, and cathodes
by investigating binocular vision, resolution, and contrast perception. Ope of the main efforts of the
Visually Coupled Systems Development and Visual Interface Laboratory is improved cathode ray tube
design. The lab initiated 2 program 1o develop an improved tube design by incorporating an additional grid
electrade between the normal acceleration grid and the focus grid. The new gnd improves control of the
electron beam focus over larger dynamic luminance ranges. A second program of the Visually Coupled
Systems Development and Visual Interface Lab nvestigates conditions under which the human visual

B. EquipmentFacilities:

(1) Wide ficld-of-view and infinity-focus optical apparatus has been developed specifically
for binocular vision research. Tt js capable of rwo independent but synchronized stereo presentations
with 15 bits of grayscale (0.003% of contrast).

(2) Custom-built miniature CRT test station using a liquid-cooled CCD-based photometer is
capable of testing miniature CRTS to their bandwidth limits (0.1% of modulation) with the same
interconnect hardware used in military vehicles.

(3) Combined optics and image source test facility provides specific high-quality
performance testing of design parameters crucizl for helmet-mounted -display/visually coupled systems
development.
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16. Visual Image Evaluation of Windscreens [ shoratory PO Dr Alan Pinkus, AFRI/HECY

A. Description: The Visual Image Evaluation of Windscreens (VIEW) develops optical measurement
techniques, equipment and standards for use in the specification, manufacture and quality assurance of
aircraftransparencies. The current thickly, laminated plastic windscreens are not as clear as the older glass
windscreens, resulting reduced optical quality. The problem is further compounded by modern
aerodynamic designs that require complex fransparency shapes. The VIEW team actively studies the
quantification of mansparency optical quality, develops new measurement instrumentation and
methodologics, leads in the development of industry standards, and investigates how certain optical
qualities affect aircrew visual performance. The facility is equipped to measure all canopy and windscreen
optical qualities for a large variety of aircrafi including F-4, F-15, F-16, F-18, F-22, F-111, C-130, B-1B, A-
T, A-10 and T-38. Major topics of study are: American Society for Testing and Materials Standards for
haze and craze testing, infrared lransmissivity and night vision goggle performance, limits of binocular
disparity and pilot visual fatigue, craze and haze quantification, effect of polycarbonate on weapons system
aiming accuracy, and automatic grid line slope measurement. Located in Bldg 2484, Roorn 3006,

B. EquipmentFacilities:
(1) Angular deviation measurement system,
(2) Eight-by-eight foot light box which transilluminates a variety of test pattems
{3) Extended-range spectrapolomeler
{4) Photometers
(5) Optical benches with associated optical test fixtures for breadboarding test devices
{6) Haze westers,
(7) Photographic equipment
(3) Lasers.

17. Building 248 Conference Room  POC: TSzt Wiley Wells, AFRIJHECA

A. Description: The building 248 conference room provides a state-of-the-art briefing facility for up
to 25 people. The facility can be reconfigured to meet a variety of briefing, presentation, or raining needs.
Located in Bldg 242, Room 201

B. Equipment/Facilities:
(1) Epson PowerLite 5000 LCD projector
(2) Macintosh PPC computer
(3) Pentium MMX computer
(4) Sony SEN 561 CD sound system
{3) Crestron intsgrated controller
{6) Piciel video conferencing system

18. Building 33 Conference Room POC: TSgt Jeff Kemn, AFRL/HECP

A. Description: The building 33 conference room provides a state-of-the-art briefing facility for up to
30 people. The facility can be reconfigured to meet 2 variety of briefing, presentation, or training needs.
Located in Bldg 33, Room 126.

B. EquipmentFacilities
(1) Proxima 5100 LCD projector
{2} Macintosh PPC computer
(3) Pentium MMX computer
(4} Sony SEN 361 CD sound system
(5) Thid electronic whiteboard
(6) Crestron intcgrated controller
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19. HEC Computer Network POC: Randy Yaies, AFRL/HECA

A. Description: The HEC Computer Network provides the connectivity for the HEC team (the
government personnel, the on-site contractors, several off-site personnel, and the HEC laboratories).

B. Configurations

(1) Nerwork: The nerwork covers 4 buildings: 248 (including bridge), 33 (CFH side), 197 and
196. All 4 buildings have identical cable plants. Each building is wired in a star configuration consisting of
Category 3 UTP cable {3-pair) and a Cabletron MMAC bub at the center. The twisted pair cabling and
Cabletron hubs usc 10BaseT Ethernet. Buildings 197, 196 and 33 connect to building 248 using DEC
Fiber Optic Ethernet Repeaters. Building 248 connects to building 29 by DEC Fiber Optic Repeaters and a
DEC Fiber Optic LAN Bridge.

(2} Servers: All division desktop computers have access to three Novell Netware 4.1 file server.
Building 196 vsers (CSERIAC) have access 1o a Windows 3.5 NT Server. A Sun Netra server hosts the
division’s public internet and the private intranct homepages.

{3) Computers: The following personal computers are connected to the network:

(a) Pentium Class - 56

(b) 486/66 - 42
{c) 486750 -15
(d) 486733 - 44
(e) MacPowerPC  -25
(f) Mac 030/040 -33

{4) Operaton Systems:
(2) Windows 3.X
(b) Windows 95
{c) Windows NT
{(d) Novell Netware 4.X
{e) Solaris2.X
() Mac OS 7.X
(g) Mac OS8.X
(5) E-Mail
{a) Novell Groupwise 5.2 Approximately 250 users
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200 H Sensorv Feedback Laboratory  POC: Maj Tim Adam, AFRIJHECP
A. Description: The Human Sensory Feedback Laboratory develops and performs experiments sing
high-fidelity graphical and dynamic simulations of the imteraction between a slave robot and its
environment. Various pieces of research equipment with controlling computers and support measurement of
human arm motions and performance metrics of the various tasks are interfaced with
nvolving force reflecting joystick controllers,
in multi-sensory studies. Located in Bldg 441
B. Equipment/Facilities:

(1) Force reflection devices such as the PHANT, oM

(2) Immersion joysticks,

(3) FREFLEX exoskeleton system

(4) Pnecumatic Muscle System,

(3} Various tactile devices

interactive simulations
aundio systems (such as 3-D andio), and high—ﬁdnlity graphics
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Bioacoustic, Noise, and Vibration [aberatories and Facilities

21. Active Noise Redoction Laboratory POC: Lt Col Carolyn Bennett, AFRI/HECB

A. The ANR conducts research and development in electroacoustic techniques and technology for
adjusting and controlling sffective acoustic levels in the ear. Located in Bldg 441, Room 1-23.

B. Equipment Facilities
(1) Triple-walled acoustic chamber
{(2) PC computers for controlling measurement procedures
{3) Database management system
(4) Varous descriptor and analysis software packages
(5) KEMAR acoustic manikin

22. Auditory Localization Research Facility (ALF) POC: Mr. Richard L. McKinley, AFRL/HECE

A. Description: Auditory Localizaton Research Facility (ALF) 15 a unique facility thar enables basic
and applied research on signal location not possible with any other system. It 15 used 10 research binaural
hearing, situational awareness, and human auditory localization ability in azimuth, elevation and distance.
Subjects positioned inside the sphere idenufy the locations of auditory targets presented from sources over
the entire sphere. Head related transfer functions, which contain the effects of pinnae (cars) on the audio
signal to the listener, are reconded for use in the Auditory Localization Cue Synthesizer. ALF is in constant
use researching basic human localization questions, facilitation of target acquisition, potential threat
reduction, increased situational awareness, audio/visual search, and enhancement of the intelligibility of
competing and multiple message communications. Widespread interest in ALF has penerated interactions
with other agencies that include ARPA, NASA, ARMY, MIT, numerous other universites, and the
Veterans Administration. Top auditory scientists visit the ALF facility and conduct unique studies and
investigations that are not possible elsewhere. Data collected in ALF have accelerated specific research
efforts in combined audia/visual target acquisition. ALF is also used in the understanding of speech
reception of complex and multiple competing messages. Located in Bldg 441, Room 1-1.

B. Equipment! Facilities

(1) A 4.26 meter diameter geodesic sphere located inside a 6.1 X 6.1 X 6.1 meter anechoic
chamber.

(2) Locatzd inside the sphere, 272 loudspeakers for presenting single or multiple signals either
stationary or moving from any location on the sphere. Visual targets are also present at the 272
lowdspeaker locations for studies of audio/visual search capability.

(3) Electro-Acoustics lab located in Bldg 441, Room 1-116.

23. Performance And Communications Research And Technology System  POC: Mr. Richard L.
McKinley, AFR1/HECB

A. Descnpton: Performance And Communications Research And Technology System (PACRAT) s
a dedicated system that emulates all voice communications system, eperator, and environmental variables
essential to good voice communications. The system is used to measure, analyze, and evaluate all aspects
of voice communications systems and their effectiveness under task loading and other disruptive factors.
Imbedded technigues allow voice communicalions to be assessed in terms of factors that include
complexity of the task, criticality of the task, and the ume required to complete the task. Research
continues to enhance procedures that will determine how much communication is necessary to successfully
complete tasks: An extensive voice communications database has been maintained for almost two decades
containing air and ground communications, male and female speech, key foreign languages, and effects of
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varibus noise environments. The system has been successfully used to measure communications
performance of flight helmet systems, microphones, oxygen masks, headphones, digital speech coders and
decoders, and new audio technologies of active noise reduction and 3-dimensional audio displays in both
general and custom flight scenarios. PACRAT allows manipulations of voice commumcations systems and
components 1o optimize their operational effectiveniess. Special features of PACRAT have enabled
successful test and measorement projects in electronic warfare volce communications. An electronic
warfare and conventional voice communications effectiveness database arc maintzined. Located in Bldg
441, Room 1-124,

B. Eguipment’ Facilites

(1) Reverberation chamber (1019 cubic meter)

(2) Programmable high intensity sound system that creates levels as high as 137 decibels.

(3) Ten individual operator stations each contain aircraft and high fidelity research intercom
systems, performance tasks, aircraft joystick controller, oxygen mask, large color display and mult-
function keypad control displays.

{4) Imbedded software mclude a Vioice Communications Effectiveness Task, a Voice
Communications Jamming Model, and performance tasks which measure the effectiveness of total voice
communications systems and individual components, mcluding operators.

24. Psychoacoustics Laboratory POC: LTC Carolyn Bennent, AFRL/HECB

A. Description: The Psychoacoustics Lab conducts basic research in signal detection theory,
lateralization, distance perception, and speech perception. Located in Bldg 441, Room 1-22.

25. Real Ear Attenuation at Threshold Chamber Facilivy  POC: LTC Carolyn Bennett, AFRL/HECE

A. Description: The Real Ear Attenuation at Threshold (REAT) Chamber Facility 1s for the non-
routine measurement of real — ear antenuation characteristics of personal hearing protective devices. The
chamber is constructed to meet or exceed the national standards of ANSI S 12.6 — 1997, Method for the
Measurement of the Real-Ear Attenuation of Hearing Protectors. Located in Bldg 441, Room 1-20

B. Equipment’ Facilites

{1) A room within a room using six-inch concrete floor, walls and ceiling scparated from the
outer structure by a six-inch air gap with entrance of two acoustic sound doors.

{2) Test apparatus for real ear attenuation measurement includes a noise generator, 4 third-octave
band filter set. calibrated attenuators, an on-off switch, loudspeakers, power amplifiers and head
positioning device.

(3) A microphone and a microphone preamplifier inside the measurement chamber are connected
to a microphone amplifier, a digital voltmeter and interfaced with a Compag 386 PC with color monitor
and HP Laserjet printer.

{4) A subject response button located inside the chamber is conpected to a conmol box outside the
chamber.

(5) A setof § Bose four-inch speakers mounted one foot from and facing each comer inside the
chamber and a set of two fifteen inch diameter Community Light & Sound speakers mounted facing two
adjacent comners at mid-height are connected 1o (wo scparale channcls of an amplifier.

{6) Two Wilsonics programmable attenuators

{7) Conwrol box containing a pink noise generalor, a third-octave filter set and a pulse gencrator.

(8) Video monitor and a talk-over system allowing the experimenter and subject to remain in
constant contacL
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26. Sound Attenuation Measurement OF Personal Equipment Items (SAMPED)  POC: Mr. Richard L.

McKinley, AFRI JHECE

A. -Description: Sound Attenuation Measurement OFf Personal Equipment [tems (SAMPET) is a
dedicated facility that measures the sound attenuation characteristics of personal cquipment items that
include hearing protectors, headsets, helmets, and personal environmental ensembles. The measurement
system utilizes human volunteers and is in full compliance with the American National Standards Institute,
Standard $12.6, “Measurement of Real-Ear Anenuation of Hearing Protectors.” Data generated by this
syslem are used by hearing conservation personnel to determine the effectivencss of particular personal
¢quipment items in minimizing the adverse effects of high level noise on personnel in hazardous noise
environments. Measurements are used to determine whether particular items of equipment provide
adequate protection from the exposures of personnel to the noises of specific environments and
occupational situzations. These data provide insight into the reasons why specific devices are inferior and do
not provide acceptable performance for DOD needs. This facility was used to quantify the noise excluding
properties of the helmets for the new Army Vehicular Intercommunication System for use in all Army and
Marine tracked vehicles. SAMPEI is successfully used in the measurement and evaluation of
developmental equipment that include voice communications headsets for aircraft maintenance personnel
and for operators of ground vehicles, flight helmet systems In tactical aircraft, chemical defense, and
environmental clean-up ensembles, fi wrefighter helmet systems, and a wide range of insert and circumaural
hearing protection devices. Located in Bldg 441, Room |-24.

B. Equipment/ Facilities

(1) Triple-walled acoustic chamber in which test stimuli are presenied to subjects wearing the
personal equipment items being evaluated.

(2) PC computers for controlling measurement procedures eliminates the peed for an expert
operator. Menu-driven software provides flexible measurcments.

(3) Datzbase management system

(4) Various descripfor and analysis software packages

27. Speech C unications [n Occupational Noise Environments Megsurement Facil POC: Mr.
Richard L. McKinley, AFRL/HECB

A. Description: Speech Communications In Occupational Noise Environments (SCONE)isa
laboratory/clinical facility that is used to measure the ability of an individual to understand speech
communications in noise. The noise in which the subject 1s measured is an accurate spectrum and Jevel
emulation of the individual’s actual work environment. The basic measure for the assessment is the
Modificd Rhyme Test. Once the conditions for the individual's test are entered into the computer system,
the speech matenials are presented and the subject responses are recorded automatically. The subject
responds to each individual test item by selecting the response key that corresponds to what the subject
believes was heard. The responses are evaluatad to indicate the speech communication capability of the
subject. SCONE was developed jointly with Aeromedical Consultant Services as an altemnative o inflight
tests of communications effectiveness of aviators with hearing loss. The noise environments in which the
aviators fly are mainizined in an embedded daabase in the measurement system for immediate use, The
Operator selects the appropriate noise for the subject. Noises not in the database are usually easily measured
and entered. The aviators wear their own flight helmets and oxygen masks during the evaluation.
Consequently, the facility and measurement procedure provide results that have high validity in showing
how the aviator performs in flight. SCONE isa unique facility with essentially unlimited applications for
the objective measurement of speech reception m noise. The work place, or any other air or ground noise
environment in which people must communicate. can be accurately recreated in the facility. Occupational
medicine and heanng conservation personnel expenience difficulty determining if an individual with a
hearing loss should return to the noisy work environment, Those returned with communications
difficulues can be a threat to themselves as well 2 others. Those prohibited from retuming may have
satisfactory voice communication. SCONE can provide an objective assessment of the mdividual’s
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communications abilities in noise to aid the decision maker.  Informed decisions of this nature will reduce
risk, increase safety, and enhance mission effectiveness. Located in Bldg 441.

B. Equipment’ Facilitics !
(1) A onec-person audiometric booth
(2) High intensity sound system that produces any m-flight or ground noise environment selected
by the test administrator
(3) A fully automated persomal computer based system

28. Speech Processing And Neural Network Laboratory (SPNN) POC Dr Raymond Slyh, AFRI/HECA

A. Description: The Speech Processing And Neural Netwark Laboratory (SPNN) research
laboratory is focused on the optimization of the performance of voice technologies, such as automatic
speech recognition, in the adverse acoustic and mission elements. Advanced signal processing technigues,
various neurophysiological auditory models, neural networks, and speech cnhancement tools are employed
lo increase robustness and accuracy of target systems. The value of auditory models and neural nets as
preprocessors for automatic speech recognition and for speaker identification is measured. A voice
modification workbench is used to assess the performance of various voice modification methodologies
from inside and cutside the laboratory. Neural networks have proven successful in the modeling of human
localization performance. Microphone array algorithms are used for speech enhancement. Worldwide
interest in these efforts has developed interactions with Air Force and DoD agencies, as well as industry.
Graduate researchers and scientists are involved from several universities including Cambridge University
in England and Bochom University in Germany. Visiting scientists spend their summers working in the
SPNN lab on topics of direct interest to the Air Force. One payoff of this research is the development of
audio signal processing algorithms that are more robust in adverse environments and across multiple
talkers. The SPNN laboratory has developed and routinely uses measurement methodologies, databases,
workbenches, and enhancements to mleractive voice interfaces including voice response, voice warning,
autematic speech recognition, and specch of stressed communicators in response to cxisting and anticipated
Air Force needs. Located in Bldg 441, Room 0-102.

B. Equipment/ Facilitics
(1) Two SUN SPARC 10 high performance work stations
(2) Seven SUN SPARC?2 high performance work stations
(3} A Hidden Markov model tool kit for speech recognition
{4) Extensive software sets for signal analyses, classification, and neural petwork
(5) Multiple digital signal processing chips are used for computational-intensive algorithms.
Several different models of the human peripheral auditory system

29. Voice Communication Research And Evaluation System (VOCRES) POC: Mr. Richard L. McKinley,

AFR1/HECB

A. Description: Voice Communication Research And Evaluation System {VOCRES) is a research facility
dedicated to the measurement of voice communications cffectiveness of operators, components, and systems
under emulated operational conditions. Evaluations and analyses are made using the primary metrics of speech
intelligibility, reaction time, and operalor confidence. Special analyses are also accomplished of digital speech
and of jammed voice communications. The systemn is used to measure, analyze, and evaluate all aspects of
voice communications systems and their effects on speech intelligibility. The overall goal is to optimize speech
communications in all operational environments, Research also includes encrypted speech. VOCRES has been
in daily operation for almost two decades. A substantial database has been maintained that includes air and
ground communications, male and female speech, performance of normal and non-normal hearing subjects, and
speech degraded by various factors, including high level noise. Successful programs in VOCRES have
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developed unique voice jammers, active noise reduction headsets, 3-dimensional audio enhancement of speech
reception, novel microphones, a speech commumications Jamming model, and exploited forcign communication
matenial. Data collected in VOCRES have proven 1o be accurate estimates of speech intelligibility performance
in a wide range of operational sitations. Located in Bldg 441, Room (-1 v

B. Equipment/ Facilities

(1} Large reverberation chamber

(2) Programmable high intensity sound system that creates sound pressure levels of over 130 dB.
Almost any operational noise environment can be emulated.

(3) Ten individual communications stations comprise the heart of the system with each
containing an oxygen mask, flight helmet, headset, visual display, and subject response keypads. They also
contain an aircraft intercom and a high fidelity research intercom Sysism.

(4} An electronic warfare “hot bench™

(5) Digital speech coders

{6) Vocoders '

30. Sipgle Axis Servo Hydraulic ¥Vibration Facility POC: Dr. Suzanne Smith, AFRIL/HECE

A. Description: The Single Axis Servo Hydrzulic Vibration Facility is a dedicated facility for
measuring the effects of vertical vibration on the operator, and their task effectiveness. The system is
designed especially for human testing with the capability of setting limits for several parameters including
analog input signals. the actuator differential pressure, and the tble displacement. The system can be set
to ‘indicate’ that a preset limit has been exceeded., “trip” or cause the moticn of the table to stop, and *shat’
which causes the removal of hydraulic power from the table. The single-axis electrodynamic facility is
capable of a achieving a higher payload as compared to the electrodynamic facility, and is therefore suited
for evaluating the coupling effects of heavier equipment, such as seating systems, on human bicdynamic
response and visual performance. The facility has recently been upgraded and manrating is anticipated to
be completed by Spring, 1998. Located in Bldg 824.

B. Equipment/ Facilities

(1) Single axis, electro-hydranlic system capable of generating vertical motion in the frequency
range of DC to 40 Hz. The system has a double ampiimde of 15 cm and force Emit of 40 kilonewtons
(kN). The sysiem can reach an aceeleration level of approximately 4 g peak (39 meters/sec”. Vibration
table measures 90 cm X 90 cm and has a maximum payload of 4 kilonewtons (KN}

(2) Pressure relief valves that limit the accelemtion capability of the actuator,

(3) Automatic shutdown system (ASDS) which automatically ramps the table to zero if any
present parameter limits are exceeded. The parameters can include acceleration and velocity depending on
the transducer selected to monitor the table actvity.

(4) The signal gencration capable of generating a variety of waveforms including sinusoidal,
sum-of-sines, and random signatures through menu-driven software.

(5) The data acquisition system can collect data at a maximum sampling rate of 100 kHz
depending on the number of active channels. The system is currently configured to simultaneously collect
up to 32 channels of data.

3L. Six Degree Of Freedom Vibration Facility POC: Dr. Suzanne Smith, AFRL/HECB

A. Description: The Six Degree Of Freedom Vibration Facility (STXMODE) is a manrated, state-of-
the-art, six degres-of-freedom vibration simulator capable of single- and combined-axis vibrations in the
three translational directions (X, Y, and Z) and in the three angular directions (Roll, Pitch, and Yaw). The
SIXMODE is specifically designed for human testing and includes extensive safety features and shutdown
mechanisms. Safety limits can be set for such parameters as velocity, table displacemnent, or acceleration:
acmaitor acceleration, displacement, or differennal pressure, and specified anzlog inputs. The system can
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be set to ‘indicate”, "trip', or “shut” when a pariicular limit has been cxceeded. “Indicate” noafics the
operator that the imit has been excecded, “trip’ stops the motion of the table, and "shut’ completely
removes hydraulic power from the table. The SIXMODE is capable of producing a wide variety of
accelerations and waveforms in the single and combined axes and has the capability for evaluating a
variety of human and human surrogate responses in complex vibratory eénvirdnments including
biodynamic, performance, comfort, and heaith effects. Specifically, the SIXMODE is ideal for assessing
the performance of seating systems, helmet-mounted systems, and other equipment used in the operational
vibration environment. Located in Bldg 824,
B. Equipment/ Fzcilities

(1) Servo-hvdraulic system capable of a double amplitude of 15 cm and operates in the frequency
range of DC to 40 Hz with a peak linear acceleration of 4 g peak (39 meters/sec’) at 4 Hz and above. The
maximum payload is 5.3 kilonewtons (k). The maximum angular acceleration used for humans is 15
rad/sec’.

(2) Vibradon table with dimensions of 183 em X 183 em.

(3) Signal generation software designed to reproduce the vibration histories recorded on
aerospace and ground vehicles for simulating covironmental conditions in the laboratory.

(4) Data acquisition system can collect 32 channcls of data at a maximum sampling rate of 50
kHz per channel.

{5) Three manual shutdown switches located at the table, control room, and pump room.

(6) Pressure relief valves for cach actuator that physically limit the acceleration capability of the
actuator. Two valves limit pressure buildup in the snubber regions located at the extreme ends of the
actuator, and two valves limit the maximum differential pressure build up across the piston.

32. Unholiz-Dickie Electrodynamic Single Axis Vibraton Facility POC: Dr. Suzanne Smith

A. The Unholiz-Dickie Electrodynamic Single Axis Vibration Facility 15 a dedicated, manrated
facility for measuring effects of vertical vibration on the operator, and task effecuveness. Given the
limited payload of the platform, the facility is primanly used to evaluate human body resonance behavior
and visual performance. The facility is specifically capable of asscssing the effects of seat
cushions/materials and helmet-mounted systems on human biodynamic response and visual performance.
Located in Bldg 824.

B. Eqguipment’ Facilitics, AFRI/HECB

(1) Unholiz-Dickie Type 250D-56 vibration exciter capable of penerating vertical motion in the
frequency range of DC to 5000 Hz. The relatively small exciter is made usable for human testing by
employing a specially designed platform and nigid chair assembly. The assembly is suppornt by four floor-
mounted outrigger posts each fitted with special purpose air bags as the primary support members. The air
bags are used to offset the static structural weight and have a constant force response allowing for good
waveform generation. The platform has a maximum double amplitude of 3.8 centimeters (cm) and force
limit of approximately 7 kilonewtons (kN). The maximum payload is 1.1 kilonewtons (kN).

(2) Automatic shutdown system {ASDS), specially designed to ramp the forcing function up to
full power during normal operation, and will alsc automatically ramp it down to zero power if any of the
preset parameter limits are exceeded. The preset ASDS parameters can be selected from a number of
functions such as acceleration, velocity, or other transducer equipment. System position and thermal limits
are also used with the ASDS for maximum safety.

{3) Signal generator capable of generating a variety of waveforms including sinusoidal, sum-of-
sines, and random signantres throogh menu—driven software.

{(4) Data acquisition system that can collect data at a maximum sampling rate of 100 kHz
depending on the number of active channels. The system is currently configured 1o simultancously collect
up to 32 channels of data.



