U.S. ARMY 97.2
SUBMISSION OF PROPOSALS

Topics

The Army participates in one solicitation each year with a coordinated Phase I and Phase II proposal
evaluation and selection process. The Army has identified 167 technical topics for this solicitation which
will address the Technology Areas in the Defense Technology Plan and the Army Science and
Technology Master Plan. The commercial potential for each of these topics has also been identified.

Operating and Support Cost Reduction (OSCR)

The U. S. Army spends a large part of its overall budget, directly or indirectly, on the operation and
support (O&S) of equipment ranging from small generators to large, sophisticated weapon systems. O&S
costs cover a broad spectrum of items including spare/repair parts, fuels, lubricants, and the facilities and
people involved in training operators and mechanics. The Army is seeking ways to reduce these costs as
a broad Acquisition Reform initiative. To this end, the Army has implemented the Operating and Support
Cost Reduction (OSCR) Program. This solicitation includes 45 topics which address specific OSCR
concerns identified by the Army's research and development community. The OSCR topics have been
grouped together at the end of the Army topics to benefit offerors who are specifically interested in cost
reduction applications.

Technology Areas

Each Army SBIR topic is tied to one of the 19 technology areas, listed below, which are described in the
Army Science and Technology Master Plan.

Aerospace Propulsion and Power

Air and Space Vehicles

Chemical and Biological Defense

Individual Survivability and Sustainability
Command, Control, and Communications
Computing and Software

Conventional Weapons

Electron Devices

Electronic Warfare/Directed Energy Weapons
10 Civil Engineering and Environmental Quality
11 Battlespace Environments

12 Human-Systems Interface (HSI)

13 Manpower, Personnel, and Training

14 Materials, Processes, and Structures

15 Medical and Biomedical Science and Technology
16 Sensors

17 Ground Vehicles

18 Manufacturing Science and Technology

19 Modeling and Simulation (M&S)
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The maximum dollar amount for Army Phase I awards is $100,000 and for Phase II awards is $750,000.
Selection of Phase I proposals will be based upon technical merit, according to the evaluation procedures
and criteria discussed in this solicitation document. Due to limited funding, the Army reserves the right
to limit awards under any topic and only those proposals considered to be of superior quality will be
funded. To reduce the funding gap between Phase 1 and Phase II, the Army follows a disciplined
milestone process for soliciting, evaluating, and awarding superior Phase II proposals. Phase II proposals
are invited by the Army from Phase 1 projects which have demonstrated the potential for
commercialization of useful products and services. Invited proposers are required to develop and submit
a commercialization plan describing feasible approaches for marketing developed technology. Cost
sharing arrangements in support of Phase II projects and any future commercialization efforts are strongly
encouraged, as are matching funds from independent third-party investors, per the SBIR fast track (see
section 4.5). Commercialization plans, cost sharing provisions, and matching funds from investors will be
considered in the evaluation and selection process. Phase II proposers are required to submit a budget for
a base year (first 12 months) and an option year. Phase Il projects will be evaluated after the base year
prior to extending funding for the option year. Proposals not conforming to the terms of this solicitation
and unsolicited proposals will not be considered. Awards are made contingent on availability of funding
and successful completion of negotiations.

Submission of Army SBIR Proposals

All proposals written in response to topics in this solicitation must be received by the date and time
indicated in Section 6.2 of the introduction to the DoD solicitation. Be sure that you clearly identify the
specific Army topic which your proposal addresses. All Phase I proposals (one original and four copies)
must be submitted to the Army SBIR Program Office at the address shown below:

Dr. Kenneth A. Bannister

Army Research Office-Washington
Room 8N23

5001 Eisenhower Avenue
Alexandria, VA 22333-0001

(703) 617-7425

Recommendation of Future Topics
Small businesses are encouraged to suggest ideas which may be included in future Army SBIR

solicitations. These suggestions should be directed at specific Army research and development
organizations.
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Inquiries

Inquiries of a general nature should be addressed to:

Dr. Kenneth A. Bannister LTC Joe McVeigh

Army SBIR Program Manager Army SBIR Program Coordinator
Army Research Office - Washington HQDA

Room 8N23 OASA RDA

5001 Eisenhower Avenue Pentagon, Room 3E486
Alexandria, VA 22333-0001 Washington, D.C. 20310-0103
(703) 617-7425 (703) 697-8599
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ARMY SBIR PROGRAM
POINTS OF CONTACT SUMMARY

U.S. Army Materiel Command

CMD POC PHONE TOPICS (A97-) OSCR TOPICS
ARDEC John Saarmann (201) 724-7943 001 thru 004 and 123 thru 132

ARL Dean Hudson (301) 394-4808 005 thru 021  and 133 thru 140
ARO LTC Ken Jones (919) 549-4200 022 thru 028  and 141 thru 145
AVRDEC Ann Smith (757) 878-0155 029 thru 037  and 146 thru 147
CECOM Joyce Crisci (908) 427-2665 038 thru 063  and 148 thru 150
ERDEC Ron Hinkle (410) 671-2031 064 and 151 thru 153
MICOM Otho Thomas (205) 842-9227 065 thru 073  and 154 thru 158
NRDEC Bob Rosenkrans  (508) 233-5296 074 thru 077 and 159 thru 160
STRICOM Admiral Piper (407) 384-3935 078 and 161 thru 164
TARDEC Alex Sandel (810) 574-7545 079 thru 090

TECOM Rick Cozby (410) 278-1481 091 thru 096

Deputy Chief of Staff for Personnel

ARI Joe Psotka (703) 617-5572 097 thru 099

U.S. Army Corps of Engineers

CERL Dave Moody (217) 373-7228 100

CRREL Sharon Borland (603) 646-4735 101 thru 102

TEC June Jamison (703) 428-6631 103 and 165

WES Phillip Stewart (601) 634-4113 104 thru 105

Surgeon General
MRMC Herman Willis (301) 619-2471 106 thru 119

U.S. Army Space and Strategic Defense Command
SSDC Ed Bird (205) 955-4871 120 thru 122 166 thru 167
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DEPARTMENT OF THE ARMY
PROPOSAL CHECKLIST

This is a Checklist of Requirements for your proposal. Please review the checklist carefully to assure that your
proposal meets the Army SBIR requirements. Failure to meet these requirements may result in your proposal being
returned without consideration. Do not include this checklist with your proposal.

1. The proposal is limited to only ONE ARMY solicitation topic.

2. The proposal is 25 pages or less in length. (Excluding company commercialization report.)
Proposals in excess of this length will not be considered for review or award.

3. The Cover Sheet (Appendix A) has been completed and is PAGE 1 of the proposal. The copy
containing original signatures is included on the original proposal.

4 The proposal budget may be up to $100,000 and duration does not exceed six months.

5. The Project Summary Sheet (Appendix B) has been complete and is PAGE 2 of the proposal.

6. The Technical Content of the proposal begins on PAGE 3 and includes the items identified in

Section 3.4 of the solicitation.

7. The Technical Abstract contains no proprietary information, does not exceed 200 words, and is
limited to the space provided on the Project Summary Sheet (Appendix B).

8. The proposal contains only pages of 8 1/2" X 11" size. No other attachments such as disks, video
tapes, etc. are included.

9. The proposal contains no type smaller than 11 point font size (except as legend on reduced
drawings, but not tables).

10. The Contract Pricing Proposal (Appendix C) has been completed and is included as the last
section of the proposal.

11. The final proposal is stapled in the upper-left-hand corner, and no special binding or covers are
used.

12. An original and four copies of the proposal are submitted.

13. The Company Commercialization Report (Appendix E) is included. (This report does not count

towards the 25 page limit)

14. If notification of proposal receipt is desired, then a self-addressed stamped envelope and a copy of
the Notification Form (Reference A) in the back of the solicitation book must be sent with your
proposal.

15. The proposal must be sent registered or certified mail, postmarked by July 9, 1997, or delivered to

the Army SBIR Office no later than July 16, 1997, 2:00 p.m. local time as required (see Section
6.2).
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SUBJECT/WORD INDEX TO THE ARMY SBIR SOLICITATION

SUBJECT/KEY WORD TOPIC NUMBER
3D AUAIO 1.ttt btk h st h btk h Rt E e bbbtk h st bea e b bt bbb st e bt enen A97-016
3D LY -TRIOUZIS ...ttt ettt ettt et e et s e e bt bt et et et e n st e Rt b e ek e b et et e st e Rt eh ekt b et et e st eneeneeteeaenenes A97-056
3D modeling ... A97-068
3D ReNAEIING, IMAZETY ....eveuieuieiieiiit ittt ettt ettt ettt s et e bt et e e b et ea s es e es e eb e ek e ebe st e s eseeseeseebeebe b eneeneeneeneesensenenes A97-054
O-DIOF ..ottt b ettt h et hea et bt h e bR b h e ek s Rt b btk h e st et h et b et bbb st et b et eben A97-095
ALAR etttk bk a 4o h 4okt h Rk h b st ekt h etk ekt h et h et b et et n ettt et ee A97-161
AcCCEIETAted tESt TAIIUIES ..ottt ettt ettt ettt b ekttt a ettt enen A97-157
Acoustic(s) ... A97-089, A97-084, A97-003, A97-010, A97-138
ALCLIVE ettt etttk h b stk b a e h e h et h ekt b ekt na bt a bt a et b st be e eben A97-052
ACHIVE CONEIOL OF TIOISE ..c.eniiiiiiitietetet ettt ettt et ettt b e sttt et eb e bt bt sttt e it eae e bt s bt st e b et et bt ebesaeebennennen A97-005
Active noise reduction
ALCTUALOTS ..oniiieiieiete ettt ettt et s h et bt et s bt e a b s bt et bt e hb e bt e b e h e e ab e e a e eh e e a e h e e b saaesa et e b saneae s
AQAPLIVE CONIOL ..ttt ettt ettt ettt e bt et e s e st e st et e e b e s e e s em e e st em e et e ebeebem b eneenees e et e eb et enseneeneeseebeanesenaens
Advanced materials .. A97-007
ARTIAL AELIVETY ...ttt ettt bttt e s e st e bt e bt e b et et en e eme e bt es e ebe et e et e s eneeneenesse b eneeneens A97-160, A97-159
Aeroacoustics A97-036
Aerodynamics ... A97-036
AARTOSOIS .ttt ettt ettt ettt et et ea e et ea ekt eh b e bt e Rt ekt ee e e bt e Rt et e eRten b e e a b ekt enteeheenteeheente bt enteeheenbe bt entenbeennentean A97-094
AGENT TECINOLOZY ...veueeuieiietiitieteet ettt ettt ettt ettt ettt e st e st e bt e bt ek et e e emees e e st es ek e ebeeb et entententebeeb et enbeneeneeseesesnensenaens A97-162
Aiming Accuracy ...A97-018
AT BAZ ettt h et btk h et a e et h Rtk e b e a e e a e Rt Rt eR e e E e b e s et enten e en e e bt b et et ententene e bt e aeebeeene A97-032
AATTD@AIM ..ttt ettt ettt ettt et e et e st et e eat e bt ea b e bt e st e bt ee b e bt e Rt et e eh e et e ea b e ekt ente bt en b e ke ente bt enteebeentebeentenbeennenbean A97-159
Airborne biological particals

ATICTATt SUIVIVADILILY ..eoviiiiiiiiiiitiiti ettt ettt ettt b e st b ettt et eat bttt s bt s et ettt ebe st e benaennen

Airdrop

Airspeed ... A97-029
Algorithms A97-034
All eNVIFONMENT PIOLECTIONS .....uviuiitirtititeuteitetteterteet et ettt ete st st estettebteteebe st et esteateueebess e st esteneeateueebesbe st et ententebeebesaenseneennes A97-129

Alloy development
Ambulatory recording
Amorphous metal alloy MAatriX COMPOSITES ...c..ervirterierieietiitirtirtert et tete ettt es et ettt e sbe s et eseeseeeeeseabestenseneeneeseesesnensenaens A97-142
Analog-integrated circuit ........c..coccceevecencnne. ... A97-067
Analog-to-digital (A/D) converter or ADC ... A97-067

Analysis ....... ... A97-166
ANIMALION .ttt ettt ettt bttt b b e bbbt a st s eb e e b e st e b st st b et eb et ket sa bt a bt ea et bene e bt nenen A97-099
ADTEINA(S)  +.veviteteieteiet ettt ettt ettt ettt b et b et b et b bbbt b et h bbbt b st ettt sttt be e ee A97-167, A97-026, A97-039
Antenna modeling and simulation ...... ... A97-043
Anti Viral Compounds ........cccccceveruennee ...A97-116
Anti-infectious disease agents ... ..A97-119
ANLPATASIEIC AITUES ..e.veventeitiiieiiitent ittt ettt ettt et b et es bt a ettt et es e st e bt e bt e bt sa et et eatebe et e sae et et et entebeeuesaeebenaennen A97-109
ATINIOT ittt ettt ettt ekttt h et b ekt ettt n et ee A97-031, A97-089, A97-013
ATINY EIEEIPIISE ..ovitititiiiiteiieieit ettt ettt bttt et b e sttt ea e e bt bt sttt eatebe e bt s bt st et e s entebeebenaeebenaennen A97-047
Army Helicopters ..... ... A97-030
Arthropods ............. ...A97-108
ATHCUIATION ..ottt ettt b bt a et eb e b e e bt st ekt s b et b et sa st aebe e ea et b st e bt e enen A97-081
Artificial TNEIIIZENCE ..c.evveviieiiiitiirie ettt A97-120, A97-091, A97-004, A97-056
ATHILETY ottt ekttt s e st e et e bt b et e e st em e e s e eh e e h e b et et e a e eh e R e e Rt ke b et et e n e e Rt eh e e b e b et et e st enten e e bt naebeneene A97-137
ATM i ... A97-038
Auditory navigation .. ...A97-016
Autofocus ................. ... A97-009
Automated ............. ... A97-048

Automated testing .. ... A97-138
Automatic target recognition (ATR) ... ... A97-155
AAVIOIIICS .ottt ettt ettt ettt sttt ettt s a et ettt ekt h e a e a et e a b ekt h e et ekt h ettt ea e ae bt h ettt eat bt bt et ae s A97-035



BACLETIA ..eiiiviiiiiiie ettt et e e et e e et e e e ae e e e ebeeeeetteeeetteeeetteeeaataaeeattaeeabaeeaataeeeateeeeaataeeateeeaataeeeaareeeaatraeeannes A97 -114

Ballistic Protection ... A97 -031
BAITIET ..ottt ettt ettt b etk b bR h ekt h et h et h etk h et b bt a bt b et na s nn e A97 -075
BALLETIES ..cuteuieiieiiitiet ettt ettt ettt b ettt h ekt h ettt e e h e bt a e bt a bbb e et et e a e et be et st e bt eaesaennene A97 -135
Battery

BaAttErY CRATZET ..o.veiuiieiieieiiieieete ettt ettt ettt ettt et e b e e ttente e st e s beebeestesaeeaba bt entesseensesseente st entanbeestenseeneenbesseentenneennensenne A97 -150
Battle Damage PrediCtiOn ..........oooiiieieieiiietere ettt ettt e s ettt ettt e st e bt h e btk e b et e n e en et sae b et eneeneeteanens A97 -044
Bearings A97 -146
BAt LENGEN ...ttt h et bttt a et h e Rt b e b et n e eR e e bt b et et et enteheebe et e s e st eneeneetentens A97 -154
B .o eh b h e a e e b e e b e s hs b ettt bbbt e saeens
Bioaerosols

BI0CIECIIONIC SEISOT ....uviiiiitietetet ettt ettt ettt ettt ettt sa e st ettt e bt e bt s a et et et e et ebeebe st sb et et eatebeebene et eseeneenesbennens A97 -106
BIOIOZICAL ..ttt ettt et h bttt ket a bt h et b et een e bt bt e b e st n e et b et et eneeneebeneenee A97 -100, A97-094
Biological agents A97-113
Biological and ChemICAl QZENTS .......cc.eoieieiieietiitiiteieiee ettt ettt et es et a et e b et et eseese e b e et et et eneeseebesbebeneeneeneaseanens A97 -153
Biological and chemical COMPALIDIE .........ccocciriiiriiriiiiiiiirere ettt ettt ettt saen et eae e snens A97 -129
Biological defense ... A97 -113,
Bi0l0@ICAL MALETIALS .....eeueiiieiiitieteeie ettt ettt ettt et e e st e et e e bt e st e s bt eat e bt estesbeeat e st ente bt ensentesstenseeneenbesseentenseennensenne A97 -113
Bi010gical PArtiCle AELECLION .....eceiuiitiieieiiit ittt ettt b bt sttt e st e st es e ete e b e et et et eneeseebesbeseneeneeneabeanens A97 -140
Biological particle identification A97 -140

BIOMALETIALS ....venitiiiieiietcit ettt ettt btttk b et bbbt a ekt b et h et s et e A97 -151
Biomedical engineering
Bioprocess optimization ..

BIOtECRNOLOZY ...ttt ettt ettt e b ettt h bt bttt ettt be e st be bt nnene

BIEINE FlIES - eeeteitiitite ettt ettt h ettt bttt h et et a e en Rt Rt Rt ke b en e en e eh e eh e b et et en e e ae et e e be b et e st eneeneetennens

Blood .................. A97 -107, A97-110
BL0OA BANKING ...ttt ettt b et h bttt b ettt a bttt e et ene b nean A97 -116, A97-107, A97-110
BlOOA PIrOCESSOT ...ttt ettt e e e ettt e e et e e e ettt e e eetaeeeeaaeeeeeaaeeeeaeeeeentseeeeaseeeeaseeeenaseesensseeenaseeenareeeanns A97 -116
Blood Treatment .... A97 -116
BOTULIIUITE FOXII 1.oeiiiieieiiieeetee e ettt e eete e e et e e et e eeaeeeeeaeeeeeteeeeeaseeeeesseeeesseeeensseesesseeeenseeeeesseeeensseeeenseeeensseesensseeenaseeensreeeannns A97 -112
Broad DANAWIALN ......cc.ooiiiiie ettt e e et e e ettt et et te e e ae et e eteeeaeeete e et e ereeereeeteeaeeennes A97 -015
Built-in-test A97 -093
Burst Point Control A97 -130
CAL SYSLEIMS ..eveuteteeuteeiteiterte ettt et ettt b e sttt e bt e bt e bt e et e bt et s bt e st e e bt e st e e bt eae e e bt eat e bt eb e e bt ea b e sb e ebe e bt eb e et e ebeemteebeentesheentenbeeanentenne A97 -162
CANCEILALION .....vvviiiiieie ettt et et e e et e e e ete e e eetaeeeeaseeeeaseeeetaeeeeaseeeeeaseeeeeaseeeenaseeeeaseeeeaseeeeasseeenaseeenareeeanne A97 -010
CAINMON ..o.uiviee ettt e ettt e ettt e e ettt e e ettt e e eteeeeetaaee e ateeeesasaeeassseeessaeeaassaeeassseeesssseasssseassseeensaeeansseeeassseeenssaeenssseeanssseesasseeensseeeannes A97 -137
CAPACTEOTS ...ttt ettt ettt ettt a et st e bttt be et es e bt ebeeb e b e s et es e eb e eb e st e b e e et es e st eateb e e bt s b s et e st eut et e be et st eteeae b nene A97-012

CAIDON FADET ...oviiiiciiiciieie ettt ettt et e et e st e et e e teesbesteess e beesaesseessasbeessesseesbesssessenseassasseessesseeseensasseesseseassasanss A97 -131
CATCINOZEICILY ..ttt ettt et sttt et eat et b ettt eat bt et e eae st e s e e ea s eb e e bt e a e st et et eatebeebe s bt ns et e st eueebeebena et eneebeeuentenens A97 -115
[0 N0 Uo7 RS A97 -125

COD CAIMETA ..eeuvteeniieeuieette ettt ettt ettt et et e et e st e e e et e bt e eateesht e eab e e be e eabeesh b e eabeeeb et embeesateeabee e et e ebeeeabeenbaesateembeesaneenbeesabeenseenanes A97 -073
CTAMIC EIMIIET ...ttt ettt ettt sttt b et b ettt s b et b se s st e ebe e ene A97 -150
CeramiC MatriX COMPOSITES ......eoveieureuiriiriertinteteteutete sttt et ettt ete st sttt ea s ebtebeeue st e b et estesteueebe st et esteaeebeebesaesenteneenesteanens A97 -146
Chemical ANt INAICALOT ......c.eiuiiiiieiee ettt ettt ettt s e st e bt e bt e e et et es e e st eb e ebe et e eb et eneentebeebeseeseneeseeneasennens A97 -076
Chemical and biological decONtAMINALION ........cc.eouerieiririiriinieteteieee ettt ettt sttt ettt s a ettt ebe et e sae e eeeenestennens A97 -028
ChemiICal KINETICS ....veveieiiieteiirieiiieeieteee ettt ettt ettt b et b et b et s bt e bttt s b e e bt n st neebeneene A97 -071
CREMICAL TEACLIONS ....vieieeieieiiietiete sttt ettt ettt et et e a et e e et e te e bt e s e s bt entesbeeab e bt emtesbeense st emte bt entenbeestenbeeneensesseensenseensensenns A97 -071

ChemiCal/DIOLOZICAL .....ouiuieiieiieiiete ettt ettt bttt e bbbt et et e st eb e et e e et eneeneeneneenee A97 -096, A97-094
ChromatoZrapRiC ASSAYS ....c.ceuertiruetereuiriertertet ettt et st et ettt et e et e s b st et eseeateu e e bt sae et et esee st eaeeuesbe st et et eateueebesaemseneeaeenesaennens A97-114
CArcadian THYTIIMS .....oouiiiiee et h ettt s bt bt e b et e e st e e es e e bt s b et et eneeneebeebene e b e st eneeneeteanens A97 -118
CLAAAINE ettt ettt ettt e b e b et et eb e ea e et b e et e s et e et eb e e bt s b s et et eueea e b et st e bt ae st nene A97 -141
CLOMINE ettt ettt ettt e s e st e a ekt b et e e st e st eb e e b e a4 et em e es e es e eh e eh e e e em s e b emeemeeseebeeb e s et e st en e ebe e b et et e st eneeneebentene A97 -109

CLOSULE ..ot e ettt e e e et e e et e e e et e e e eeaa e e e eteeeeeaseeeesseeeeateeeenasseeensseeeenseeeentsseeensseeeeaseeeensseesessseeensseeensseeeannes A97 -077
CO-ChANNE] INEEITETEICE .....cvveiieiiieieeeee ettt ettt e et e e et e e te e et e e teeetaeeaeeeaeeeseeeaeeenteeesesensaeeseesnseseseesnseeneeennas A97 -041
COALIME ittt ettt b ettt e a e bttt e st ea e e bt e bt s e s st bt eb e et be et e bt et eh e bt ettt et e ue et bt et en e ebeeae st nnene A97 -131

COALINES, PIOTECLIVE ..euviuteuietietietietetet oot et et et st et e st e st et e et e e be st eaees e et e eb e et e b eneem e es e et e ea e et et emeemeeseebeab e s et eneeneebeebeseenseseeseaneatensens A97 -124
Code Division Multiple Access Communication (CDMA) .....c..ccoociiiririniiniiiiiieeeteeeeete et A97 -025
CONETEIE PIOCESSOT ....vuenietitietetetent et eteeteete s et et eseete ettt et eseemees e et e ea et emteseen e es e ebeea et emeeseeseeseebe e bt abemteneentebeabeseenseneeneaneasensens A97 -073
COLOT FUSION ...ttt ettt h ettt a e bt b e ettt e st eb e e bt s b e b et et eaeete e b naenseseeteeaenaennens A97 -045
COMDAL ID ittt b et b ettt s et ene A97 -051
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COMDBAL VENICIES ...ttt ettt e e e et e et e et e et e et e e teeeeteeeteeenseeeaeeesseeeaeeenteeeseeensaeeseeenseeeseesnseeseeanees A97 -020

Combustion A97 -071
COMMAN ...ttt a e e et e e et e b e e et e e e e e e ea e e bt e e e e e et ne et nese et neene e enene A97 -047
Command and CONIOL ........c.eiiuiiiiiieiiieieecee ettt et e et e et e ebeeetseebeestaeeeteeesseeseeesseesssesseessseesseessseasseesseans A97 -056, A97-059
Communication A97 -098, A97-055, A97-046, A97-047
Communications ON THE IMOVE .......ccuiiiuiiiiiiiiiieiiecie ettt ettt et e e v e e ete e e beeeteeeabeesaeeebeeesseeseessseeseessseenseessneas A97 -039, A97-043
COMPOSILE MALETIAL ...ttt ettt s et b et e st et et eseebesbeebebeseeneeneenenean A97 -136, A97-139, A97-030
Composite structures A97 -158
COMPOSILES ..veeitetenteneenieteete ettt et et es et et et e ebe st e s esees e ese et e e b e s em s e st en e es e et e b e s emses e emeese et e ebeesenseneeneeseabeneenseneeneaseseenee A97 -131, A97-089
COMIPIESSION ...uvereeeniitieutesteenteeteestesteestesteestasseestenseessessesseenseeseensesseenseeseenseseeenseeseensesseenseentensesseensenseensanseensensennes A97 -015, A97-034
Compression ignition engine technologies . A97 -088, A97-087
Computational CREIMISIIY ......c.coiiiiiiiiiiiiiie ettt ettt st st ettt ebe et et sb et et et eae et sae s et eneenesbennens A97 -119
Computational fluid AYNAMICS ......cc.oiiriiieieiiie ettt st s bt ese et sttt ene s eeenee A97 -071, A97-036
Computational vision model A97-079
Computed AXial TOMOZIAPIY ..eveiiieiieiiitiitiitete ettt ettt s et e et e e b et et e st e st eseebesbe st eabe e eneeseebesaebeneeseeneaseanens A97 -125
Computed X-1ay TOMOZIAPIY ...cc.evviuiiiiiiiiiirtintetet ettt ettt ettt ettt s a et ettt et e bt e se ettt ebeebesaene st eaeenesaennens
Computer Communication Network ....

COMPULET ZIAPIICS ..venvinteiieiieiiitiitetet ettt ettt ettt et e b et a e sttt ea e bt e bt s bttt es e ea e ea e e bt s bt st et et eateueebesaemteneeneenestennens
COMPULET TITEITACE ...ttt ettt ettt e a et e b et e s e s e st es e et e b e e em s emeebe e b et et eneeneeseebeneenseneeseeneateanens
Computer System Testing A97 -063
Computers and TNEETHIZENCE .....c.oouiiuiiiiieiei ettt ettt b et b et e e st eae e b e et et et eneeseebeseebeneeneeneaseanens A97 -047
CONSEANE LEIMPETATUTE ....eouviiiiiiiiiiiiteiti ettt ettt et a et sae b e bt et e s b e e b s bt e abesbe e b e sb e easesbesase b e ebteabesbeesnesaeeanesueens

Constructive Simulation
Contamination indicator
CONLEXE-SENSILIVE TEASOMING .....ueevititinienieeieteeteit et ettt ete et e st eeeseeseebeete b eseeaees e et e ebe et e s eneemeeseeseeb e et et eneeneeseebeseenseneeneeneaseanens A97 -149
Continuous profile
COMIOL ittt ettt ettt b ekt b et a ekt s bt a ket b et b et b st e ekt a et a st een e bt naenen
COMUTOL SYSTEIM ..ttt ettt ettt ettt eb et b et et a e e bt e b e b et eb e aeeae bbbt es e ebeeae et e e e s enteteereneenne
Conventional weapons effects ...
CORB A ettt ettt et e b e e st e e h et ea bt e bt sa bt e eh e e a bt e bt e e et e e eat e ettt e et e e bt e e a bt e beesh bt e bt e eaae e bt e eateenbeenaees

COITECLION .ivvutiinitieetent ettt ettt ettt ettt ettt et ettt eb et bt s e bt e b s e b e st et st e b e b s e b e st et eae s eb et b e st st st s ebe st et et asesenenenene

Cost reduction A97 -057
COTS ettt ettt h et b et e h e bt ekt a bt e bt h e e b et h et e b e bttt s bttt s st ne b e A97 -035
CTASH PIOTECTION ...viiuiiiieiiiitieteeteete sttt ettt ettt et e bt e tt et s ae et e s bt ente s bt eat e bt estesbeentesseemte bt entenbesetenseeneenbesseensenseennansenns A97 -032
Crash safety A97 -085
CTEW TEST .ttt ettt ettt ettt eat e e b e et et e e ea bt e bt e e at e e b s e eab e e bt e eat e e ea e e e ab e e bt e eab e e sae e e beesabeem bt e ea bt emb e e shteembeeeaaeenbeesabeenbeenares A97 -118
CIYOPTESEIVALION ..eutiutiutiuietietieteetertet e et ete e et e te st e e esees e et e et e se s emsem e et e ea e et e s eneemses e et e es e et e s entemseseeseebeasemteneentebeebessenseneeneaneasennens A97 -107
Cubyl and adamantyl COMPOUNAS ..........ccueiiiriiiriintiiei ettt ettt sttt et ae sttt e et eae et sae st eaeenesaennens A97 -002
DAMAZE TOIETANCE .....eoueruitimieiieiieiiiteet ettt ettt ettt ettt et e et st a e et b e et st e bt eaesb e bt et eb e bt s bt ettt eatete b et ettt ene st nnen A97-139
DIAIMIPING ettt ettt et e e st e st eb et e b et e st e st e a e e et e b et e s e en e e Rt e Rt e bt b ettt et e st en e e bt be st et eneene bt nenee A97 -021, A97-010
DAMPING AEVICE .....eviiiiieiieiieiiitietetet ettt ettt ettt ettt et ettt ae sttt eat e bt e bt s bttt ese et ebtebe s bt st et et euteaeebesa et eneebeeaenbennens A97 -134
Data COLECLION ....oviuvvinieiiiietciireet ettt ettt ettt b ettt s bt e ket ea et b et s st e bt st st s ebe e b e s st naebeneene A97 -090
DAL FUSION ..utieiieitieiieeit ettt ettt ettt ekt e e e st e st e e bt e s te st e ea e b e es e e bt eae e bt ea b e beembeeseente bt entenbesstenseeaeenbesbeentenseennentenne A97 -120
I D721 o 1T LSOO A97 -063, A97-056
DIECISION AIA ..veivviiiiiiiciiieitie ettt ettt et et e et e e it e e bt eeteeeabeeesseeseeesseessseeaseesaeesseessseesseeaabeesssesaseeseessseeseensseesaans A97 -120, A97-059
DIECISION-TNAKIIE ....e.teueieenietietiet ettt ettt ettt b ettt e st es e et eh e et e b en e em e es e eseeh et em b emeemeeseebeeb e s emteneenteseebeseenseseeseaneabenens A97 -097
DIBITHIING ...eeiiiiiitietete ettt ettt b ettt eb e et a e sttt ea e bt be e a ettt ea e bt e bt bttt eat et be st et se bt eae st nene A97 -145
DIBIISILY -vuvetenieteete ettt ettt ettt ettt st h ekt b et e Rt e h e bt h e Ao R e s eh e R e E e e b e A e a s e b e At e n e eR e e Rt b et et e Rt eae ekt be e et e st eneeneatetene A97 -102
DEPLeted UTANIUIN .....oouiitiiiiieiieiiitcetent ettt ettt ettt et b ettt ae st b et et ebt e bt st sb et et eaeebeebesa et e st eaeenenaennens A97 -131
DIEPIOYADILILY ...ttt ettt ettt b ettt e st h bt et b et ea e Rt h ek h e At en e eR e e bt b e b et e st ene ekt e be et et e st eneeneetenaene A97 -020
DIEPLOYIMIENL ..ottt ettt ettt ettt et b e et e a e bbbttt et a e b ettt na e A97 -118, A97-078
DIESYNCIIONOSIS ...ttt ettt ettt ettt ettt ettt e et e b et e e ea e st ea e es e e b e b e s et e st emeeseebeehees et eneeneeseabe st e beneeneeneebeaneneenee A97-118
Detecting and tracking N CIULEET .........cc.oiiiriiririiieieiic ettt ettt ettt eb ettt st eae et sa e neseeneenesaesnens A97 -155
DIBLECLOT ...ttt et e e e et R e ettt n et r e ns A97 -049
DIEVEIOPIMENLT ....c.eniniiniiieiieteite ettt ettt ettt ettt ettt b e e a et eh e ea e st be et st bt et eaeebe s b et et eae et e be et sttt ae st nnene A97-050
DEVElOPMENLAL TOXICILY ..everteteiesietietieterteet et ettt ettt s et b et e et ese et e b e et e b et eaees e e bt eae et et e e eneeseeseee et e s enteneeneanentenee A97 -115
DHAIOZUER. ...ttt ettt h ettt a e et b e s e a e h e eh st et eh e bttt et et eae e h e b et sttt ae st nnene A97-099
DHEIECIIIC ..ottt b ekt b sk e bt b et a bt eb e b s b e s st s st e bt h st ekt s en ettt b e nen A97 -012
DIHESEL BNZINE ..ottt ettt ettt ettt a et b et e h bt a et bt eh e bt b a et et ueeh e b et ettt ae st nnene A97-143
Diesel engine advanced teChNOLOZIES .........ceeiiiriirieieieiiitietet ettt sttt ebe e A97 -088, A97-087
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Diesel engine cold Start PErfOIMANCE .........c.ooiiiiiiiiieie ettt ettt ettt s ettt st et et et e st et e seeebe e eneeneeeeanens A97 -087

Diesel engine re-manufacture A97 -088
Digital communications deZradation ............cceiiiierieiieieiete ettt ettt ettt e eseete et e st et et et ese et sbe et et eneeneseeanens A97 -161
DIHOAES .ttt h b h et a e h e b et bt et eh e bbbt ae et be et ettt bt nnene A97 -049
DISPIAY ettt ettt ettt a ettt e s te e hten b e ekt ea b e bt e At ekt ea e e ehten b e eh e e Rt e bt en s e beeeeenbeeneenbesheente bt ennentenne A97 -040
Display devices A97 -002
Display Systems ... A97 -037
DISEOTTION ..ttt ettt ettt ettt ettt ettt bt skt h et be s bt e bt e b st s ekt s e bt et et st eb e e bt st st s b ettt b st e b e ene A97 -092
DISIIIDULEA ....ceieeiieteieete ettt ettt et e b bttt b et et eb e e bt e bttt b et et eb e e bt s bt sttt eaeeh e b et st e bt ene st nnene
Distributed mobile network modeling

DISLIIDULEA PIOCESSINE ...ouvevientieiieieeiieieetieie ettt ettt ettt et e st e e atesb e e st e teesee bt eae e sesseenbesseesesseensesseensesseensensennes A97 -056, A97-083
DITIVE SYSLEINIS ...eititenieiietieteete ettt et et ettt s et eb et e e st eaeeb e ebeea e s emees e es e ee e eb e s easemees b emeeseese b e s emteneeneebeebeseenseneeneaneatennens A97 -147
Driving electronics ... A97 -144
DTOD ettt et h et h b h bbbt a e bt e bt e bt e bt e Rt bt e bt bt e et e bt e bt et eb e e bt ebe e bt ebeenesbeen A97 -129
DITUG AESIZN ..ttt ettt ettt et e e s et et e st e e s te s bt ea e bt es b e beeat e b e ea e e beea b e ekt e Rt e bt en e e be e et enbeeneenbesheente bt ennenteene A97-119
Drug Discovery ...

DU TATZETING ....vevienteeiietesteet ettt ettt e et eet et et et e e tt e teeatesbeeseentesseenbeebeentesseeasabeente st enbesseeneeseensantesseenseeneensesseensenseennensenns A97 -112
Dry-mOUNtEA ELECTIOAES .......etiiiieiieiiet ettt ettt ettt e e st e st e bt e b et et e st em e eseebe e b e et et et eneeseebesbebeneeneeneaseanens A97 -117
Drying A97 -107
DUAI-fIEQUENCY TEEA ...ttt ettt et s bt b e et e b e e st e st es e e bt b e et et et ene bt be e et et eneeneeteanens A97 -167
DIULADLE ..ttt ettt ettt et e b e et et e et e e st e bt e a b e bt e a b e bt e Rt e bt eR b et e ea b ekt e Rt et e en e e beeetenbeeheenbesheente bt ennetenne A97 -129
EBPVD ettt h et h ettt eh e e bt eht e e bt e ab e e bt e a bt e bt ea bt et e nht e e bt e e aae e beenateebeenares A97 -141
EECTIVEINESS ..uvveuiieiiietiietiiet ettt ettt ettt ettt s b et st b bttt h et s ekt s bttt a bt e bt et s e s b ettt n st nn b ene A97 -072
Efficiency A97 -057
EIECHIICAL TESISTIVITY ..euveueeuietietietietetet e ettt ettt ettt e ettt et bt et e e st ea e e st e b e e b e e e e es e emeeseebesb et enteneeneeseebeseenseseeneaneabennens A97 -011
ELECIIO-CREIMICAL ......eiutieiieiieiiett ettt ettt ettt et e e e at et ehe e st e e bt eab e et e entesseeabesseemte bt entanbesstenseeaeenbesseentenseennensenns A97-123
Electro-optic A97 -066
ElectrochemiCal PIOPEITIES ......c.ccccoirtiriitiiiiietirtent ettt ettt et ettt sttt bttt s a ettt e st eat e bt st st et et eatebe e bt sae s et eaeenesaeanens A97 -156
ELECIIOARS ...nvviiieiiieteteteeet ettt ettt et h ettt b ettt h et a ke b et b et e bt b et a et eb ettt n st nn b e A97 -117

A97 -121
A97 -027

Electromagnetic Interference
Electromagnetic propagation

Electromyography

Electronic Compass ..

EIECLIOTREOLOZY ...viveniiiteiieiietentee ettt sttt e b e bt sttt a e et eb e e bbb et et eaeeb e b sa et et aeeae b nnene
Elemental Analysis

ELIS A ettt bbbtk h ek b stk et btk h R4kt h Rt h et bt bt h et bt n b sttt et ee A97 -114
EM SRIEIAING ...ttt ettt ettt b et et e e a e st es e e bt et e b e st em e eh e e bt b et et e st e neeb e e b et et e st eneeneebennene A97 -007
EMBDEAACM ..ottt b e bbbt b ettt bbbkt b st eaenen A97 -035, A97-078
Embedded Signal PrOCESSING ......c.eouiiiiieieiitieteitete ettt ettt e s et b ettt e st es e e bt e b e et et et eneeseebeseebeneeneeneateanens A97 -065
EMUC et h bbbkt h stk h btk b e e b e R b h et bt hen et st b et b a b sttt et ee A97 -007
EMI etttk etk bt h ke bRt h et h et h et e a et a bt e bt e bt na st nn e A97 -007
ENETEY AEIISIEY .e.vetitinieiieiiiteitert ettt et b e bttt a e sh e b e et eb et eb e e bt bttt et eaeeh e b et s bt ae st nene A97 -156
ENEIZY STOTAZE ....eveiniiiieiieieeteet ettt ettt e b et b et bt e st e bt et e e bt e bt e bt e at e s bt e bt et e e bt e bt s bt et e ebe et e sheene e bt eanenteene A97 -135
Engine cOMDBUSLION TESEAICH .......c.iiuiiiiiiiiiiiiiitiitet ettt ettt et ettt b et a et et b et et et eaeenesbennens A97 -087

ENVITONMENTAL ...ttt ettt ettt b e bt b et s bt b et st sebe et se e s st e eneneene A97 -096
Environmental CONTAMINALION ........eeouirtieiierieeiiestietiertesttete et ete st etesteestesteeaeebeeseentesseensesseensenseensasseentenseeneensesseensesseensessenns A97 -115
Environmental Hazard MONITOTING ........coueiiiiiitiiiieie ettt ettt ettt b ettt e e et e st b e s b et e e eseeneeteanens A97 -106
Environmental MONITOTIIE .......c.coirtirteiiiiiniietertet ettt ettt ettt sttt sttt sttt ettt et e bt st st et et eateueebesae s et eneenesaesnens A97-153
ENVIrONMENtAl PIOLECTIVE .....euitiitiieiieiietiit ettt ettt b et e st e s e bt e b e s e et et es e e st eb e ebe st e et et e st eneebeebesee s eneeneeneasennens A97 -077
Environmental T@MEAIATION ......c.eevuiiuieriiriieierieeiert ettt et ettt et s bt et e s bt et e bt estesbeeaeenbesseesbeensanbeestenseeneensesseensesseensensenns A97 -104
ENvironmental TEQUITEIMENLS .......cc.cerveuiiiieuirieiinieieietetniet e tetereees ettt sttt e sttt e s s st s et s s st eebesesaeseeneneneeseanenesesaenen A97 -156
Epitaxial Iift-0ff (ELO) ...c.ooiiiiiiiiiere ettt sttt ettt sttt ettt be et ebeene st nnene A97 -068
Epoxy mMOIding COMPOUNG .....c.ooueuiriiiiiiiiieiciiteiieeeter ettt ettt ettt ettt a et e bttt sebe et aeenesesaenen A97 -157
ETOSION ...ttt ettt ettt et ettt e e st e ea b e bt e st e bt e a e bt eh b e bt e Rt e bt e Rt en bt ea b ekt eRt et e ea e e beeheenbeeheentenbeentebeennente et A97 -137
Er0oSion and WEAT PrOTECLION ......c.erueuieuieiiitieteteteiet ettt et e ettt e bt sttt e e es e esees e b e st et et eneeseebesbe et e b enseneeseesesb et eneenseneaneanentenee A97 -141
25 o) SO OO OO O OO O P TP TUPPORPRUPRR A97 -122
B ST et h ke h ket a stk ek etk a et a ekt e et h et ekt n bttt n st nen A97 -109

ARMY 9



|25 S (T R € 1530 1<) 215 (o) 1 OO A97 -162

Expansion A97 -074
Expert system artificial INtEIHIZENCE .....cc.eoviieiiiiiiee ettt ettt ettt ettt ettt ne e b A97 -161
EXPLOSIVES ...ttt ettt ettt ettt b ettt e b e bt h ettt a bt bt H ettt eh e bbbt et ae et be et ettt ae st nnene

External Cargo Load Operations

EXternal WINCH SYSIEIM  ....c.oiuiiiiiiiiiiieien ettt ettt ettt et sa e eae et se ettt ebe e bt et et eaeenesbennens
EXHINCHON TALIO ...vvivetenieteiieteiirietie ettt ettt ettt sttt eb ettt eb s b e et et e bt e b ekt e bt et st s b et eb et et st s ebe e et sees st neebeneene

BV bbbt e a e a e e bt et b e s e b et e b e she bt enesaeens

FADIICS ettt ettt et h e h e h e a et h e et bt e h e bbbt a e et be et es e te et st nnene
Fabry-Perot

FaCIIIEY LAYOUL ...ttt ettt ettt ettt b et e b et e bt st b et et e bt e bt st bt et euesbe e b na et st ebeebesbennens

FaUlt TMAZINE .ottt ettt bt e e st e et es e e bt e e et e e et em e eseebe e b e es et eneeneebeebesbenseneeneaneetennens

FDR A97 -055, A97-046
FOIMENTALION ..ottt ettt ettt b et b et ekt e bt b et e bt e bt bt st st sebe e et et s st e ebeneene A97 -152
Ferroelectric liquid CTyStal (FLC) ...ccuoiiiiiiiiietieiiete sttt ettt sttt ettt et s b et e st e e st e bt enbesbeestebeeneenbesseensesneensensenns A97 -066
Fiber Optics

Fiber sensor coils A97 -154
FIDETS ettt ettt b bbbk bbb e bt a et be st bt e bt na s s e A97 -074
Filament winding A97 -158
Fine-grained nanocrystalling MAtEITals ............coiiiirieiieiiiieiee ettt ettt ettt sttt et e e st et se e s e eseeneseennens A97 -011
FI@ COMIIOL .ttt ettt ettt e a e st b et eh e bt e a e sttt eb e e bt st et et et euesaeebena et e st eueeaesbenens A97-123
Fire Extinguishing .... A97 -128
FIre FIGNTING oottt ettt ettt e b e et ettt e bt e bttt b et et eaesae e b sa et st ebesuenbennens A97 -128
FLEXUIE SPIINES ..evititiieniet ettt ettt ettt et ettt eh et et et ea e es e e bt eb e et et eneem e ee e ebeee e s emeentemeeseebeeb e s emteneeneebeebensenseneeneaneatentens A97 -061
Flight management systems A97-029
Flight Simulator A97 -037
FLIR otttk etttk e b€ b st 4o b e bt e b st H bt E ekt h et bR b bt b et b n et h et bttt s et ee A97 -062
Focal plane array .. A97 -042
FOIL BEATINES ..ttt ettt et h e sttt a e et b e et et et ebe e bt s b b et et eat et e e b se s st ebeeaestennens A97 -021
FOICE/RAtIO IMOGEIING ...ttt h ettt et a e bt e bt e et et e st e st e st eb e e b e et et eneeneeseebenbenseneeneeneabennens A97 -044
Fragment arena tests A97-105
FIagmENnt IMPACE ....ooueiuiiiieiieiieteeee ettt ettt ettt st e e s e st e bt et e b et ea s es e es e es e et e b emeemeeseeb e e b e b emteneenteseebessenseneeneeneatennens A97 -105

Fragment launcher A97-105

Frame subtraction ... A97 -073
FIOOZE-AIVING .ottt ettt b bttt ea et b e et et e et eb e e bt s bt et et eae et e e b sa et st ebeeaestenens A97 -107
FIOEZING .ttt ettt ettt b et e e st e bt e bt h et em e e st ea e e bt e b e a4 e s e b en e em e eh e e bt b e b et e st ene ekt e b et et e st eneeneetetene A97 -107
Front seat Crash PIrOtECTION .........cceruiiiiiiiiriintetet ettt ettt sttt ettt st ettt ettt sttt e e st ebe e b sa et et ebeenesaennens A97 -085

FTOZEN LLAKES ...ttt ettt ettt e e et e e e e te e et e e teeeaeeeteeesse e seeeateeaeeenseeeaeeenteeteeenteeeaeeenaeereeereereeeneas A97 -102

FUEL CLLS ..ttt ettt e h bt s h ettt ea e bt e be et e bt et eb e bt s ettt eueehe b et sttt eae st nene A97-133
Fuel injeCtion/COMBUSTION ....c.eeuiiiiititiieieii ettt ettt ettt ettt h et et et e st es e e bt e bt et e b eseem e es e ebe e b e et et eneeneeseebeseenseneeneeneateanens A97 -082
Full duplex Wireless DIIAZING  ....c.coveieiiiiiiiee ettt ettt ettt ettt st sa ettt eae et e st ebeene st nnens A97-070
FUZE ettt h e e ettt e e h e e et e ae e e e et eeeene e A97 -130
FUZING oottt et a et b e s h et b e e b et b e s h e et sh e et e ae e A97-130
GAAS HBT tECHNOLOZY ..ottt ettt ettt sttt et b et sttt ettt eae bt saen et bt enesaennens A97 -067
GAAS HEMT tECHNO0L0ZY ...veuiiiieieiei ettt ettt a b e bt s e et et e st e st e st ebe s b e et et et eneeseebeneebeneeneeneaeeanens A97 -067

GaAS MESFET teCRN0IOZY ....coviouiiiiieiiiiiiiiititet ettt ettt et e ettt eae bt saea et et enesaesnens A97 -067
Gallium aresenide (GaAS) INEZIAtEA CITCUIT ....eoviruerieieiiitieteiteteie ettt ettt ettt et b st et e st et eseebesbeteneeseeneseeanens A97 -067
GAS TLOW .ttt ettt et e ettt et e s e e e bt e e abe e bt e etbeeeseeeabeebeeesbeeabseeab e e baeeabeeaa e e bt e erbe e taeeabeebaeenbeebeeenaeebeeeaseenraenneas A97 -069
Gas TUIbiNe ENZINE .....oc.oiuiiiiiiiiiiiee ettt ettt b ettt s et be et et et enees e besbe b eneeneas A97 -147, A97 -146
GATS ..viiutieeiteette et ettt ettt e e tte e bt e etee e beeetseebeeeabe e seeeaseesseesseeasseaaseenseenseeeebeeabeeesb e e taeeabe e teeeabe e taeenbeetaeenbeeetseeaaeeseeenbeereeenrs A97 -146
GEL ELECIIOLYLE ...ttt ettt stttk b et e bt b ettt s bttt n st nn b ene A97 -148

GEIIC ..o ettt e ettt e e et eeeee—te e ettt e e ettt eea—teeeitteeeeiteeeeatteeaatteeaatteeaaateeantteearteeaateeeeaateeenreeeareeeannns A97 -109
GeNnOME AMPIITICALION ....ouiiuiiiiitiieet ettt e et b e bt e et e st eb e et e e b e et et e st entebeebesb et eseeseeneaeennens A97 -113
GEINOIMIE TESEATCI ......viiiiiii ittt ettt e et e e et e e eeta e e e e aeeeeeaseeeeeaeeeeeaaeeeeeaseeeeaseeseaseeeeaseeeesseesensseeenaseeensreeeanns A97 -109

GESTUTES ...ttt et e et e e b s e e e st e st e a e e e e h e se e e s et et ea e en e ee e et et n e et ne et n e enenne A97 -098
Gigasample conversion rate 0r GHZ SAMPLE TAE ........coovuiriiriiiiiiiiiniicee ettt sne A97 -067
GIS et h bRt e bk bRt b et e bt h et a et s bttt n st ne s ene A97 -050

GLASS ettt ettt e—eeee—tteeee—teeeitteeeai—eeeea—teeeittteeaatateeaateeaitreeeairteeeaaeeeaateeeareeeateeeanns A97 -075
(€ S SOOI A97 -122
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GTAPIIC ..ttt ettt ettt s et h ettt et et e st e h e bt et et e st ea e ee e ekt eh et en s en e ea e eE e e Rt AR et e b e At en e eR e ekt b e b et e st ene ekt e benb et eneeneeneetentens A97 -050

Graphic Visualization .. A97 -054
GIAY SCALE IMASK ...ttt ettt ettt e e s et e bt et et et en e es e bt e et et e b e e em e es e eb e e b e b et eneentebeebe st enseneeneeneebennens A97 -057
GroUNd VERICIE ...ttt A97 -084

GUINFRUZZEA ..ttt h ettt et a et h et et e st ea e es e es e e bt et e b em e emees e ebeeb e s et eneeneebeebeseenseneeneaneaseanans
HANA-NEId AEVICES ...veuiieiiiciiieiiec ettt sttt ettt ettt s bt b e st e b e
HANARELA ...ttt ettt ettt e b e bt ettt e h e bbbt a e et be ettt ae st nene
Hardware development .

HArSh @NVITONIMENT ..e..iiiiiiiiiiiiiiitiet ettt ettt ettt et bt e b e bt sttt et eb e e bt s bt st et et eaeebeebesa et estebeenesbennens
Hazardous ENVIFONMENTS .........c.oiiiiiiiiiiiiiiee et e et s e e eeeenene A97 -128
Hearing protection

HELICOPLOT .ttt ettt st h et b et et et e et eb e e bt b e e e e e st em e eb e ek e e b et emseseeseebeebe b enseneeneeneneenee

Helmet Mounted Display (HMD) ...c..ccuooiiiiiiiniiieies ettt ettt st A97 -040, A97-037
Hematocrit

HEMOMYNAMIC ...ttt ettt et ettt e tt et e e bt e st e e bt estesbeeat e bt ente bt ente st ente st entanbeestenseeneenbesseensenseensensenns A97 -111
HEMOTITRAZIC ...ttt ettt ettt h et et et ea e st e st e a e et e b eneemees e ebe e b e s et eneeneebeebene et eneeseaneebennans A97 -111
Hetero junction bipolar transistor (HBT) .... A97 -067
High electron mobility transiStor (HEMT) .....c.ooiiiiiiiiiiiieeee ettt ettt ettt seeanene A97 -067
HIZH SLIAR .ottt h ettt et h et h bbbt ae et be ettt ae st nnene A97 -159
High level architecture ..

HiZh OULPUL QIESEL ..c.eniiieiite ettt ettt b e ettt et e b e bttt sb et et eaesbe e b et et ebeenesaennens A97 -082
High performance COMPULINE .......ccoouiiiiiiiiieiit ettt ettt s ettt et et e st eseebe s b e et et et eneeseebesbebeneeneeneaeeanens A97 -119
High speed A97 -073
High speed analog photonic diStribution NEEWOIKS ..........c.eiuerieiieiiiiieee ettt aae A97 -043
High temperature trIDOLOZY ......c.ceceiiriiriiiiiiieirtent ettt ettt ettt sttt et eb e ue st sa et et eat bt be e st ebeenesaennene A97 -082
High-affinity synthetic biomolecules ... A97 -114
HIGRAFICIA <.ttt ettt b ettt b bt e bbb bt b bbbt b ettt s e bt ee A97 -012
High-imPedance ClECIIOAE ............oiiiiiieieiiieer ettt et a et b et et e s ettt e st et et eneebeebesbebeneeneeneebeanens A97 -117
High-Level Architecture A97 -047
HIZI-TEMPEIALUIE .....e.eiueeiieiieiieteete ettt ettt e et es e et ettt et e st es e eb e e bt ee e s emeeseeneeseebeeb e b enteneeneeseebeseenseneeseaneabennens A97 -012
HLA A97 -162
HMX A97 -104

Horseblanket A97 -048
HOUSIIIES .ottt ettt ettt etk ettt e e st e st eb e e bt e et em e e st es e ee e e b e e e asem b emtem e es e ebe e b e b en e e st eneebe e b et et eneeneeneebetene A97 -146
Human dynamics MOAELING ........cccoueoiiiiiiiiinirtccieeet ettt ettt ettt ea ettt st sa et et eae et e nes e st eneseennens A97 -024
HUMAN PEITOIMANCE  ..uiiiiiiitiiiteee ettt ettt ettt e s e a e bt e b e et et e e st es e eb e ebesb e et et eneeneebeebeseenseneeneeneabennens A97 -024
Human-machine INTETTACE ..........cccoririiiiiiiiiriret ettt ettt sttt ea et sa ettt eae b et et eaeenesaennens A97 -006
HYDIIA oottt ettt h bbbt e bttt a et eb ettt s bt nen e A97 -074
HYDIIA SYSTEINS ..ottt ettt ettt et b e s sttt ea e bt e b e s bttt es e et eb e e bt s b e b et et euesbe e b sa s eseebeeuenaenens A97 -127
HyDIid @1CHIIC VEIICLE ...ttt et ettt b et e e es e bt et et et et e st eteebeneenseseeneeneabennens A97 -080
HyDIId INTEEIATION ...ttt ettt ettt ettt et a et be et ettt et ebe e bt s b st et et eueebeebesa et e st ebeeuenaennens A97 -068
HYATIAES ettt bttt e st e bt et e bt et e e e st e et e et e Rt e h e b e n b e n e e n e e Rt e bt b e b et e st eae ekt b et et e st eneenentetene A97 -135
Hydrogen absorbing allOYS .......cccoioiiiiiiiiiiiceer ettt ettt sttt ettt sttt A97 -135
HYArOZEn fUCT COILS ...ttt ettt e s et b et e b et e e bt e bt et et et e st eseebeebensenseneeneeneabennans A97 -133
L e h et et e e a e e ettt ettt se et eeeenene A97 -102
Identification Of INAIVIAUAL DACLETIA .......cceevuiiieriieieiteciete ettt ettt ettt et e et et e st e et esbeestenbe e st enbesseensesseensenseens A97 -140

TMAGE FOIMALION ...eutiiiiiieiieieete ettt et b ettt e st ea e bt e bt e e e b et e st em e es e eb e e b et et eneeneebeebene et eseeneeneasennans A97 -009
IMAGE FUSION ..eiiiiiiiiicie ettt et ettt et a e e bt be ettt et eb e e bt st b et et euesbe e b e ean st ebeeuenbennens A97 -045
TIMAZE PIOCESSINE ....evetititenienietiett ettt et ettt et et et et et es et e es e et e b e e eneesees e es e e b e b e s emees e es e ee e ekt ebe e b et enteneeseebe et et eneeneeneebeabentenee A97 -092
IMAGE VECTOTIZALION ...c.eutiiiiiiititeiet ettt ettt ettt sttt et e b e bt s a et et e et eb e e bt st e s et et eaesbeebesaeas st eueenestennens A97 -004
IINAZETY .ttt ettt h et b et s bbbt e a e bt e a e bt a bt e h et eh e Rt h e e a b bt e a e e bt e bt et e e bt e b e bt et sae et ennes A97 -092
TIMMUNOTOXICIEY .euvintenteitetietertest ettt sttt ettt ettt et eb e bt sa e et et e et e bt e bt e bt sttt e st ebtebesb e b et et eueebeebesaeaseseebesuesbenens A97-115
IMPETMEADIE ......oiiiiiiiicieietctre ettt ettt bbbt a ekt a bt b e bt s b e et ae b st sa st s bttt se e enen A97 -131
TIAS ettt ettt bbb R bbbt h Rtk E bt ek h e b e Rt h e bbb bt b e st b et b et b st et s et ene A97 -057
Indium gallium arsenide (INGAaAS) PROLOAELECLOT ......eiviiiuieieieiiitiriete ettt et es b e nee A97 -067
INdividual COMDALANT ......c.oiiiiiiiiiiiiiicieer ettt et a e bt et ettt aeeb e bbbt et eaesue b sa et et eaeebesaennens A97 -164
INEItial NAVIZALION ....ouiiiiiieiiiiieiriete ettt ettt ettt sttt b e a et s e et b st sa bt s ebe e et e snenenenen A97 -060
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INFTAtADIE RESIIAINTE ...c.viiiviiieiiceie ettt ettt e e ettt e e e eete e et e eeteeeeeeeeseeenseeesaeeeseeeseeenseeeseeenteeesesensseeseeenseeeseesnseeneeenees A97 -032

Information

INFTATEA oottt

INFTATEd TMAGING ....eoneiieieieeie ettt ettt ettt ettt ete et e s bt e b e ebeentesbeensesseense st ententeestenseeneenbesseensenseensensenns A97 -132
Infrasound

INIEIATOT .ttt ettt ettt e b e b et es e eh e eb e et b e ettt eh e bt bttt et eh e bt na et ettt ettt

TNJUEY TEAUCTION ..ottt b ettt e s e b e bt b et e e st ea e es e eb e e s e s em e es e emeeseebeeb e s et eneeneeseebeseenseneeneaneaeennans A97 -085
Innovative Fire Control . A97 -001
INSD bbbtk bbbt h bt h et bbbt ekt b et na et nn e A97 -057
IIISEOL .t a bbb s h e s h e e a e e bbb s bt et beshe bt e e aesaeens
Inspection

INSEIUMEIEALION ..ottt ettt ettt et bttt a sttt ea e bt e bt s bt et es e et ebt e bt s b e b et et euesbeebesa et eseebeenestennens A97 -102
INSUIAtION MALETIALS ....veuvviiteiirietieec et ettt ettt b bt sttt a bt e bttt s b e e bt s st e b ene A97 -124
Insulative componentry ... A97 -082
INEEGIALEA CATCUIE «..etitieenieiieiieteet ettt ettt ettt e st et es et e b et et et ea s es e eseeseee e b emeemeeseebeeb e s emteneentebeebeneenseneeneaneesentans A97 -130
INtEGrAtEd NAVIZATION  ..eouviiiieiiitieiieiteeieste ettt ettt e te st e et e e bt estesbeeste s bt estesbeeatanseeabeseeneenseemte st ensansesstenseeneensesseensanseennensenns A97 -060
Intelligent

INECIIIEINE AGEIIES ..ecuvieuieieitietiettete et ettt ettt et et e et e steeu e e bt ett e teeatesbeeseentesaeenbe et e entesseensesseemse st ensensesstenseeneensesbeensanseennesenns A97 -056
INEEIIIZENT CONEIOL ...ttt ettt b et e bt et e et e s e st es e e bt eb et e b e st emees e ebe e b e s emteneeneebeabeseenseneeneaneabennens A97 -127
Interface A97 -050, A97-098
Interferometric fIDEr OPLIC ZYTOSCOPE  ...c.eiuiiuiitirieieieieet ettt ettt ettt ettt s et ettt et et e st eseebe s b e et et et eneeseebesbebeneeneeneaseanens A97 -154
INEETTEIOMEIIY ...ttt ettt et ettt h e sttt ea e bt bt st bt et eb e e bttt sb et et euteaeebena et st ebesaesbenens A97 -064
Interlaminar stresses ... A97 -139
TIECITIEE «.euveneteeit ettt ettt b et bbbt b et bbb bbbt b et et b et ne A97 -055, A97-099, A97-046
JONIC COMEAMINANLES ......euveveiireuiietieetet ettt ettt ettt et ettt b st eb et e b st s s bt s b et e b st et eae s s bt e b et st st s ebe e eseseesesenaeseneene A97 -157
Ionospheric Model ... A97 -122
TRUSEIISOTS ...ttt b b et a e e e b e et e et e h e e e et ae e se e neene e nene A97 -132
ISDIN etttk h et h btk bk h b bt e bbb h b st b et b e st b btk b et eaenen A97 -055, A97-038
JOIMING .ottt ettt h ettt e h et h ettt a e eh e bt h ettt e h e bttt et ae et b et et eseehe et st nene A97 -158
KNOWIEAZE EXITACTION ....uiiiiiiiiiiiniiteieteit ettt ettt ettt sttt ettt a sttt eb e bt s bt sttt eatebe e b sa et et ebeenesaennens A97 -059
KNOWIEdZe-DASEA TTAIMIIE .....eoveetiiitenieiietieteet ettt ettt et ettt ea et et et e st es e eseebe et e b e st emeeseebe e b e et et eneeneeseebesaenseneeneaneaseanens A97 -059
LADAR etttk h et bbbttt b ettt s st e et ene A97 -066
LLAN ettt ettt b ke h et h e h btk h R H st h ekt h e R b st b bt bt b e st b bt bt b st naenen A97 -055, A97-046
LN 1ot etttk ekt h et bkt a bt ekt ettt b et a e bt na st ene A97 -100
LANGUAZE ...t e bbbt e b e bt b e s h e et b e she s sa e re e A97-099
LArEE CAlIDET ...ttt h ettt e st e st e bt h et et e st e et eh e e Rt Rt ke b e n e en e e Rt e bt b e b et e st eaeeheebe et et e st eneeneetentene A97 -137
LArEE FOIMIAL ....euitiiiieiicie ettt et b b st b bt st b ettt et eh e bt bttt a et be et ettt eae st nene A97-073
Laser(s) .c.coceeeevrverinnnes .. A97 -086, A97-066, A97-062, A97-029, A97-049
LaSET COMIMUIICALIONS ...euvetteutietieitertteutesteetesteetteteettesteeutentesteentesseensesseensesseensasseensesseensanseesseseensansesntenseeneensesseensesseensansenns A97 -070
LLASEI TEITTION ..ttt ettt ettt e ettt et e s e st et e eb e st et e st es e es e ee e e b e e em s e st emeemeeseeb e e b e b et e st ene et e e be st et eneeneeneetentens A97 -014
Laser radar (LADAR) .....ooiiie ettt ettt ettt st h ettt b e a e ea bttt ettt ettt be ettt ae st nnene A97 -067
LaSer TANZETINACT .....etiiiiei ettt ettt b et b et s e st e bt e bt et et e st em e es e eb e e b et et e st eneebeebeseenseneeneeneetennens A97 -067
LLaSET rANSIMISSION ....viutieutetieuietieiterteeutesteetteteettesbeettetesstenteeteestesseense st estesbeeatanseesbeseentenseente st entanbesstenseeneensesseensenseennansenns A97 -070
LaW ENFOTCEOIMENT ....oviuiiiiiieiiietiiectrte ettt ettt sttt sttt st b ettt s b e e bt b st ne s e ene A97 -018
LtRATIEY vttt h bbb s bbb bt b et h et b btk b et eaenen A97 -072, A97-001
LIDAR ootttk h et et ekttt b b et et neenen A97 -153, A97-066
Lightweight MAteTIals .......ccoociiiiriiiiiiiiiiiere ettt ettt ettt ettt ettt eb et b e sb ettt et besa st ebeeuesbennens A97-013
Lightweight Structural COMPONEINS .........cciiirtirieiieieirt ittt ettt ettt et et e ese st et e ebe st e etesbe e eneeseebesbeseneeneenesseanens A97 -082
LINEAT DITIVE COOLET ...evieuiiiientieiiete ettt ettt sttt ettt ettt et e et e bt et et e e st e beeat et e eseentesaeenbeeseemte st entanbesstenseeneenbesseentenseennansenns A97 -061
LAQUIA CIYSTAIS <.eeitiitiitiitite ettt ettt et a et b et e st e st es et e b e et et e s e em e es e e bt e bt e b e e nten e ebeeb e et et et eneeneebeebennenes A97 -002
LIthIUM BAETY ..ottt ettt st b e ettt et e bt e bt bttt eae et besa et eseeteeae st nene A97 -148
LIthitum LON BAIEIY ...eoueiiiiiiiiieeeee ettt b et b et e e st bt ekt b e b et et en e eseeb e st et e e eneeneebeabeneenee A97 -148
Lithium/lithium alloy CheMESIIY ..c..ccveiiiiiiiiie ettt ettt st sttt et et sa et saennens A97 -156
Live & ViIItUal INTEEIAtION .....co.eitiiiieiiiieitieteit ettt ettt sttt e e s bt et et et e e s e et e eb et e b et en e e st ebe et et e s eneeneeneanenaenee A97 -162
LOCAl MUSCLE FALIZUE ...ttt ettt sttt ettt a e sttt eb e bbbt et eaesae b sa st ebeeuesaennens A97-017
LLONE SNEIT TIFE ..ottt ettt et b e b b e e et e et e st ekt e bt e b e et e st et e eb e et et et eneeneeb e bennenes A97 -129
Long Wavelength INFIared ............coooiiiiiiiiinicc ettt ettt ettt ettt saennene A97 -132
LLONG-LETII STOTAZE ..euvventerieetieiteteettet et ettt ettt et sb et s bttt s bt st s bt e st e s bt e st e s bt eat e e b e eb s e sb e eat e e bt e st e sbeeat e bt ebse et ebe e b e sbeentesueensenns A97 -157
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LOW COSE ottt ettt e ettt e e et e e ettt e e e ta e e e ettt e e eeateeeetaaeeaasseeeasseeeasssaeassseeenssseeansaeeeassseeessaeeanseeeetseeeeneeeaanteeeannes A97 -129

Low earth orbit satellite (LEOSAT) .... A97-070
LOW MEIHING POINT  1..eeitiiieiieiieteeteete ettt ettt ettt et e e st et e e b e et et et en e es e et e eae et e b emeemeemeeseeb e s et eneeneeseebessenseneeneaneaeennens A97 -129
LLOW EIMPEIALULE .....eeiutieiieiiie ittt ettt ettt et et st e bt e et e bt e ea bt e bt e eab e e s ha e sas e e st e e st e e bt e eabeebtesab e e bt esateenbeesaneenseennnes

Low-cost

LUIMINOPIUL ..ttt ettt ettt et ettt e e et e e s e s bt e st e e bt entesbeeat e st entesaeensesseenee st entanseestenseeneenbesseensenseennansenns

LIWIR ettt ettt ettt et e e et e bt set e e bt e e ae e et et s et e et e b e et e e b e e et e et e nen e e bt e eaa e enteesaneeneenanes
IMEAGNETIC SEISOT .. .uteutiueeuietieteeteete et et et e ettt et et e st e st es e et et e st emees e et e ea e et easeneen e es e esees e s emeeseemsemeeseeb e s enteneeneaseebessenseneeneeneabentens

IMLALATIA ..ceiiiicte ettt ettt et et h e a et et e a e e bt b H et eh e bt ekt h e e b et a e bt e bbbt s e ae et b et et eseeteeae st nnene
Manufacturing processes .

IMEALETIALS -...eeteeieet ettt ekt b e bt s bt b et eb et b et et s bbb h et b et bbbt b et bt etenen A97 -074, A97-158
Maximum Likelihood Sequence EStIMAtION .........ccoeoiiiiiiiiieieieieeete ettt ettt eeeane A97 -041
Mechanical testing A97 -138
MEAICAl IMAZING ....eeeeieeneiete ettt ekttt et s et e bt et e b e st e s es e e st e st eb e b emeemeeseebe e b e s et eneenteseebessenseneeneeneasennens A97 -009
IMIEIMDIANE ...uviiiiieiieeiieeciee et ettt et e et e ete e et e e ets e e bt e eaaeeabeaeeseesseeesseessseeaseesaeesseessseenseessseesssesaseesseesseeseensseeseans A97 -110, A97-107
MEMS

Mercury cadmitm tEIIUITAC  .....cooiiiiiiiiiieie ettt ettt et et st e b s et et e st e eabesbeestenbeeneenbeseeenbesneennesreens A97 -042
Metal MatriX COMPOSIEES ....evevererieneenietirteeteatertetestete et etes s e teneeseeseeseatebessenseseeseese et e seneenseseesees e et enseneeneeseebessenseneeneeneaseanens A97 -146
Metal semiconductor field-effect transistor (MESFET) A97 -067

MEthanol fUEL CELIS .....euvruiiirieiiieiiieere ettt sttt b ettt s b a et b st ne b ene A97 -133
Micro-1aser RANGETINAET .......covuiiiiriiiiiiiiiii ettt ettt et et b et sttt et be e a et eaeeuesaennene

Microelectromechanical Systems (MEMS) ...
MICTOCNICAPSUIAILS ...ttt ettt ettt et e b e bttt ea e et be et et ebtea s eb e e bt e bt st et et eatebeebeneeaseseeneeuesbennens

IMECTOOPTICS +.nvneeeeetieteete ettt ettt et e e st eae et e bt et e b et e st es et e et e s e s em e es e es e et e b et em s es e es e eseee e s emtemeeseebeeb e s emteneentebeebensenteneeneaneabennans

Microspheres A97 -123
IMHCTOWALLS ..ottt ettt ettt ettt ettt etttk e bt a bt e bbbt a bt e bt eb et e b et s bt e bt st st s ebe ittt s st nnebeneene A97 -123
IMLICTOWAVE  ...ieutetienteettentesteeute et eatesteeatesbeeutesbe e st e st e esteneeeatenbeeseenaeeseen b e eh e enteebeeat et e en b e st eabeeseemtenseentenbeestenseeneenbesseensenseennansenns A97 -136
Military Operation in Urban Terrain (MOUT) A97 -060
IMISCRIMICLAL .....oeiitieiettet ettt ettt et e te e s te s bt e s e bt est e be e st e bt eet e beea b e ebeemte bt entenbeseeenseeneensesbeentenseensensenns A97 -135
MISFETS .ttt ettt ettt etttk et b e bt a et a b sk e bttt a bt e bt st s b et b ee b st e ebeneene A97 -012

Mission rehearsal A97 -098

Mixed-signal integrated circuit A97 -067
Mobile COMMUNICAIONS NETWOTK  .....viiiiiiiiiiciiiiii ettt ettt ee et e et e e bt e eebeeetaeeaseeseeesseessaeeaseessseesseensseenseessseesseenseennsas A97 -026
Mobility A97 -020
IMOAEI(INE) «evveviveienienieiietiete ettt ettt ettt e et teese b e ae b eneeseeseesesensenseseeseeseesan A97 -166, A97-071, A97-122, A97-069, A97-165
MOdEling & SIMUIALION  ....cuieuiitiitiiit ettt ettt b et et e e s e st e bt e bt et et e st emeeseebeeb e et et e st eneeseebeseenseneeneaneaseasens A97 -047
IMOQUIAT ..ottt e bt e et e e te e etbeeetseeabeeseeesbeessseeaseeasseeaseesaseaaseeesseessseenbeenseeesseenseeasaeesseennseenseenneas A97 -020

A (3 R 4 (=P RRORTR A97 -129, A97-131
IMLOISTUIE COTTOSION ....eeeuvreeeetreeeeteeeeeseeeeeseeeeeseeeeetseeeesseeeeaseeeeasseeeesseseesseseessseeessseeeaseeeensssesensseeeensseeensseesessseeenaseeennreeeanns A97 -157
MOISTUIE AEZIAAALION ..ueeietiiititeee ettt ettt e b ekt e bt e e st ea e eb e e bt e b et et es e e st eseebeeb e et et eneeneebeebessenseneeneaneatennens A97 -157
IMONILOT OF EFFECTIVEIIESS ....eiiuviiiiiiiieeeieie ettt ettt ee e e et e e et e e eetaeeeetaeeeeaateeeetseeeeseeeeaseeeeseeeesseeeensseseeaseeennreeeanns A97 -076

Monitoring COMDAL CASUALLY CATE .....c..eieuieuiieietiititeieiiet ettt ettt ettt et s et ea et et et e e st ete e b e et et et eneeseebesbeseneeneeneaeeanens A97 -111
MONOIAYEr fIIIM CONLIOL «..uiiiiiiiiiiiiiite ettt ettt ettt st b et et eb e ue s b sa et et e et eue e b e e st eaeenesaennens A97-022
IMIOSQUILO -entnenteteett ettt ettt ettt es et eb et be e et em e st bt b et e st em e es e es e eh e et em s emeen e es e eh e eh e s en b enten e eh e e bt b et en e e st ent ekt e b et et eneeneeneetetene A97 -108
IMIOLIOML ...ttt ettt ettt ettt ettt e at e bt eat et et e st e e bt e st e se e en b e e bt emte bt en s e bt es b e bt ea s e bt ee b e bt en b ekt e st e bt entenbeeheenbeeheenbesheentebeennente et A97 -079
IMOLION ETECTION ....nvintiitciie ettt ettt ettt ettt a b e bt e bttt s bt e b et st st ebe e bt n st e eneneene A97 -073
IMIOLION SEIISOTS ...uveeutieiieutesteeuteeteettesteeute bt ette bt estesbeeteesseeueenbeeseentesseenseeseentesaeemta s e ente st entesheenbe st ensansesetenseeneenbesseensenseennensenns A97 -130
MOLION SIMULALION ...ttt ettt ettt b bbbttt a bt e bt st s s b e e b ae e s st e ebeneene A97 -095
MOVING SENSOT MTT ..ottt a s et ettt bt st e be bt b et et eaeebe e b na et et eaeenenaennens A97 -155

Multi-chip Multi-IeVe]l MOAUIES .......coviiiiiiiiiieiieee ettt bt s bt b st et et et e bt besbe b e eneeneeeeanens A97 -043
Multi-dir€Ctional WEAVING  ......cuevuiiiirtiiiieiiitietent ettt ettt ettt sttt ea e bttt ettt ea e e bt st e st et et eaeebe et sae s et eaeenesaennens A97 -160
Multi-mission COMDAL VERICIES .....c.cciiiiiiieiiiieieiieteee ettt ettt e et e ste e st esbeesaesseeseebeessessessaesseessessesseessesseessessanns A97 -001
MUlti-SENSOT MINE AELECTION ......iiviiiiiiiiieeeiiecteeite et eeteeteeeteeebeesteeebeestseeseessseesseesaseassaessseensseenseesseesseeasseanseesssesnseenseenssas A97 -145
IMIUIEE-SPECTIAL ...ttt b et b bbb et e e s e st bt et e e b e e emees e eb e et et e e eneeneeteabeeen A97 -151, A97-062
MULEIPAH FAQINE ..vivenieieiiei ettt ettt a bt sttt et bt e bt sa et et eae et be ettt et saenene A97 -041
MUIEIPIE AT LTFACKIIE ...veueeueeeietietieteet et ettt ettt b ettt s bt e bt s bt e e st e s e eb e e bt eb e et et e s eme e st enesaeebeneenseneeseenensennens A97 -155
IMUTEITESOIULION ...evviiiiiieiie et et ettt et e ettt et e et e et eeabeeeteeeabeesaeeesbeessseaaseessaeesseessseenseeesseesssesaseesaeesseeseassseeseans A97-079, A97-084
INANOMALETIALS 1..viviitiiiieteiteetesti et este et et e et et et et e e teetesteesbeesaessesseesseaseessesseessassessesssassasssessenseassasseessenseassessesseessenseassasanss A97 -013
INAITOW DEAIMI ...ouiiiiiiiiieciie ettt e et e et e e e e e teeeabeeeteeesbeesaseeaseeasseesseessseenseeasseessaesaseensaeesseessessseensaeesseenseeasseesaennseanns A97 -015
Natural [aNGUAZE PIOCESSINE ....ueeueruitiienieieetietertertetestet e eteetesteseseeseebeatebeseeseeseeseaae et e teseemeaseaseab e et entententeseebessenseneeneaneaseanens A97 -006

ARMY 13



N DT ettt e ettt a et a e et s ettt neeneeeeae A97 -125, A97-132

NEIWOTK(INEZ) c.veveneeteeirtetietet ettt ettt ettt sttt b et s et b stk b et et e st e bt eb et sbes et eneneas A97 -052, A97-055, A97-046
Neural Control ....

INCUIOLOXICILY  veeuveutieurerteententtetesteesteste et e steeuteteestesbeeaeesbeestesseeseenseeseenseeseenseeseenseeseenseeseenseeseenseseensenseentanseensensesneensesseensensean A97 -115
INIZRE OPEIALIONS ....iutiutieenietiet ettt ettt ettt et eb et et e e st e s e et e eh et em e e st em e es e ebeea e s emeeseemeeseebeeb e s enteneeneeseebessenseneeneaneaseasens A97 -118
Noise A97 -010
INOISE FIZUIE ..ottt ettt ettt ettt et b et e s e st es e eh e et e b e e em s em e es e es e ee e b eneem e eseebe e b et et eneeneebeebensenseneeneaneesennans A97 -015
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PO et bbbkt h Rt ekt a ekt e bt h et a ekt s bt h ekt s sttt n st naeben A97 -046
PEM chemical deZIadation ...........cccoueiiiiiriiniinieieieerie ettt sttt ettt ettt ettt be b sa ettt eae e b e st eaeenesaennens A97 -157
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Protection Materials PrOCESSINE .......coveieieuiiirterteie ettt ettt ettt bttt s st eb e bt et e st et et e st eseebesbeseseeseeneatennens A97 -013
PIOLEIN .ttt ettt ettt et e e st ea e e bt e st e bt e a e bt ea e e bt e a e e bt eR e e eheen b ekt e Rt e bt en b e been b e bt entenbeeheenbeentennesreens A97 -109

PrOtEIN STADILILY ..eviteieeei ettt ettt h et ettt e st ea e bt e bt s e e b em e n e e m e e bt eb et et et e st e st et e b e e et e st eneeneetetene A97 -107

PLOOTYPE ittt et a et b e st h e b e b e a b bbbt et she e sb e ae et A97-050
PLOTOTYPINE .ottt ettt ettt ettt h ekt b et e e st e st et e e b e b et em e e st es e ee e e b e e s ea s e st emeemeeseeb e e b e b emteneene et e e be e et eneeneaneebenens A97 -008
PUISE TUDES ...ttt ettt ettt ettt s e et et e st e s bt e s e bt es b e s bt ea s e bt ea b e b e eabe bt este bt entanbesseenbeeseenbesbeentebeennantenee A97 -061
Quality of life A97 -074
Quantum wells ... A97 -011
Quantum wires A97 -011
RAGAT ettt h bbbt b et bbbt b et b ettt b et b et ee A97 -009, A97-051, A97-091
RAdAr SIZNAL PIOCESSING ....cueeuieiietiitiitiit ettt ettt ettt e et ea et e e bt s b et e e e st e st eb e e bt s bt et et e s emeeseenesaeebeeenseseeseaneatensens A97 -091
RAIO COMMUINICATION ...vteiiieititieiieite ettt ettt ettt e e st e e e bt este s bt e st e bt estesbe e st anbeestenbeeatenbessaebeentanbeestenseeneenbesbeentenseensensenns A97 -016

Radio frequency (RF) COMMUIICAtIONS ...c..cueuerveuiririiinieiiieieieteeinteteneeteee ettt ettt ettt sa b ese bt eneneseebe e enesenaenen A97 -070
Radio FIreqUenCy INTEITEICIICE .......coccouiriiiiiiiiiitenteete ettt ettt sttt ettt ettt eae b et eaeeaesaennens A97 -121
RAGIOZIAPNY .-ttt ettt h et e et s e bt et e e b e b et e st e st e st eb e e st eb e e b e b e e emt e st bt ete et et ente st eneenennenene A97 -125
RAGIOISOTOPE ...ttt ettt ettt ettt et h e bt s a et ea e eb e bt et et e st e st eb e e bt st et et e st eue sttt e naenseseeuesaenaenens A97-123
RAIM AIT ottt etttk s bbbt ekt h et bt ekt h et a ekt s bt h et a et neben A97 -160
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RAPIA QIAZNOSIS .ttt ettt a ettt e e e s e st et e eh e et et e st en e es e eseeb e s et entemeeseeseeb et et eneentebeebenbe b eneeneeneetentens A97 -113

Rapid-multiplexed laser ... A97-014
RATE @arth MALETIALS .....eeieieiieiiitiee ettt ettt ettt e st b e e bt et et e e st e e es e e bt eb e et et e e eneeseebenbenseneeseeneeteanens A97 -011
RASSP etttk bt et a btk h e h Rt A bt e ke bRtk h et bt bt h st h ettt b sttt ee

Raster Conversion .

RIDIX ettt et bttt h ekt h e H et a bt h e h e eh bt a bbb et et e a e et be et sttt ae st nene

Real time signal processing for ATR ......ooi ittt ettt sttt e et s et see bt ene s eteanens A97 -155
Real-time A97 -035
Real-Time SiZNal PIOCESSOLS .....iouiiiieuieiietiitietete ettt ettt ettt ettt et et et e st s et e e b et e e st em e eseeb e e b e et et et eneeseebeseeseneeneeneabeanens A97 -065
REChATZEADIE BAIETY ....eoviiiieiiieiieieitiete ettt ettt ettt ettt et ettt e st e s bt et e et e entesbeente s e embe bt en s e beentenseeneenbesseensesseennenseens A97 -148
Recoil

RECOMDINANT PIOTEINS ...euveteeiietieiieieeitete et et ttet e et et e ste et e steeste s bt este bt eseesbeeaeanseeseenseeaeenseenseaseensansesstenseeneensesseensenseensensenns A97 -152
RECOMDINGANE TOXIIN 1.ttt ettt ettt e ettt e bt e st e e st es e bt et e b eneem e es e eseesees e b emeemeeseeseeb et et eneeneeseebessenseneeneeneaseanens A97 -112
Red blood cells A97-110
REAUCE .ttt ettt e s e st eh e bt et et e st ea e ee e e bt e H e b e b en e en e e Rt e bt b et et e Rt eae e bt be b et e st eneeneetennens A97 -035
RETIECTANCE ... .eeuvieeieiieiiete ettt ettt et e bt e et e teeat et e e st et e eaeeabeeheentesseenbesseemte b e ententesetenseeneenbesseensenseennansenns A97 -124
Refraction

REMOLE CONLIOIIEA ...ttt ettt ettt ettt s te et e s at et e et e entesbtensesseenbe bt ensenbesstenseeneenbesseensenseennensenns A97 -128
REIMOLE SEIISOT SUILE .....eueeuieiietiitiitetet e ettt ettt et e ettt et et et e st es e et e ebe et et eneem e es e ebeea e s eneeneen s eseeseeb e s enteneentebeebeseenseneeneaneasennens A97 -070
Remote teleoperation A97-070
REMOtE WAIfAre OPETATIONS  .....c.eiuiiiitiieieii ettt ettt et ettt b et et e e st e st e bt eb e et et e st em e eseebeeb e et et emeeneeseebessenseneeneaneaseanens A97 -070
Rendering A97 -165
Repellents A97 -108
REPIOAUCLIVE TOXICILY  c.vuveiiiiitinieteteeieitete ettt ettt ettt ettt ettt bt e be s bttt et e st eat e bt s bt st et et eaeebeebena et eseebeenesbennens A97 -115
RESIAUAL 18 TAICALOT ....etititeeee ettt et a et b ettt e st e es e eb e b et et e st eneebeebeseenseneeneeneabennens A97 -076
Resin systems A97 -158
REUSE ettt ettt h et h bbbt bt bbbttt h e e bbbt e bt eh e et e bt e et she e b e e bt eanetenae A97 -035
RE MITIZATION .ottt sttt ettt sttt et et b e s sttt ea e bt e b e s ettt es s et ebe et e s b e b et et eueebeebena et eseebeenenaenens A97 -121
RF Module Technology A97 -051
RF $1gNal ChATACIETIZAtION ....c.oiuiiiiiiiiiiieiiiiiiteet ettt ettt ettt ettt ea bbbttt eae e b sa st ebeeuesaennens A97 -053
REF SIZNAL AEIECTION ..eutiuieiieiieiietieteee ettt ettt h et e e st e st e bt e b et e e st em e es e ebe e b e esenteneeneebeebesbenseneeneaneasennens A97 -053
RNA and DNA co-purification A97-113
RODOLICS .ttt ettt ettt s bttt b et et e st e st h e et et ea e em s es e es e es e ek et emeem e es e ebeab e b emteneeneeb e b e ne et eneeneeneebetene A97 -020
RODUSE CONLIOL ...ttt ettt ettt ettt e ettt e bt e etbeebeesaseesseeesbeeaseeesseesaeeaseassseesseessseesseessaeesseenssessseesseesnseenseeaseas A97 -127
Rocket motors ...

ROTOTCTATT ...ttt ettt e et et e ettt e e teeeabeeeaeeesbeesaseeabeeesbeessaesaseaaseeesseessaeesseenssessseenseesssearseessseenseensnas
ROTOTCTATE GEAIDOXES .....evitititiieeit ettt b bttt e e s e st et e e b e e e s e s e s e e st eseeb e e b e et et eneeneebeebenbenseneeneeneabennens A97 -146
RIS T A ettt ettt ettt et te e bt et se e st s e e s e b e st e st e st Rt R e b e oA et en s eR e Rt e R e b e s ent e b e st enteReehe b e s et e st eneeseebeesententeneeneesesans A97 -081
SADOL .ttt ettt ettt ettt h e st st sttt et et e b et ent e st ent s e ke ehen b e st es s e st eRt e Rt eR e ek e s e b enteneenees e ek e esebenteneeneeseenens A97 -131
SAD A et h ettt h e h et ekt h et et a e ea e eh ekt b e R et en e e Rt eR e e Rt e Rt ek et et e Rt e Rt e bt et e be e e st eneereenententene A97 -061
SAR ettt ettt he b e e st at ettt s e b et e st ea e e st eR e es e b e s en s e Rt eseenseR e e Rt eRees e b e st enteseeaeesebenbenteneeseeneesetans A97 -009
Satellite COMIMUIICAIONS ....cueeuietiitiititetetet ettt ettt et et et eteetesbeste e eseesees e et e se e s e e eseeneebeebesseate b ensemeeseeneeseabeneenseneeseaneneennans A97 -039
R To7: 111115 OO TSP PRUUPURPRRP A97 -066

SCANNING INEETTEIOMISTET ......eueetieteitiiet ettt ettt et a et e b e st et et e st e st et e e bt s bt et e b e s emee st eseseeebeeenseneeseanensennens A97 -154
SCOIE ZENMETATION ...ttt ettt ettt ettt st ettt ea et e bt sttt eateh e et e s bt st e s e s e st ebe et e saeeb et e s eat e bt euesae et e e enseneebesuensenens A97 -165
SCOINE PIOJECHION ..ttt ettt ettt et et et b et e e s et ebe et e eb e et e e es e em e es e et e eb e s e e eneemeebees e ebeeb e b ensemteseeneseeabeneenseseeseanenbentens A97 -093

SCTAMEL ...ttt ettt ettt e a e bt b e st b et ea s bt eb e e bt st b et et eb e e bt sa e b et seent et be sttt et et eseebenae e nene A97 -071
Second ENvIronment SAFETY .........cooiiiiiiiieie ettt ettt h et b ettt n e et b et et eneeneeteaben A97 -130
Secure Communication TECANIQUES .....c..coeoiiiiiiiiiiiietete ettt ettt sttt ettt eae st sae st ebeene e snens A97 -162

SECULTLY .ttt ettt ettt ettt b ettt e e et e s et et e e b e e b et em e em e es e eb e eh e e e et em e em e emees e es e eb e e b et ensent e st e bt et et et enteneenenbennetene A97 -083
SEEDECK COBTIICIENL .....eeutieiietieiieiteeie ittt ettt ettt et et e e e te e st e bt e ae et e eat e beeatenteeseenbeeseenteseeensesbeentesseentenseennensenns A97 -011
SEIF-SEALINE ...ttt ettt ettt b e b e b et e e st ea e eb e e bt e et e e n e e Rt eh e R e e btk e b e e e n e e Rt bt ee et et e st e st eneenententene A97 -077
SEIMICONAUCTOT ...ttt ettt ettt ettt et e e bt e e s bt et e et e estesbeea b e bt entesbeembeebeeseesbeemtanbeenseeseenbeeneenseseeense bt ensesseentenseennansenns A97 -042
SENESEICE ANTIZEIS ....vetititiienietietiete ettt e et tett et e et e st et et e st ese et eebe st e be e eneeseeseeb e et e b e s e emeeseeseebe et e b ensemteseeneseeabeeenseneeseanensensens A97 -110
SENSOT .ttt A97 -042, A97-136, A97-062, A97-017, A97-092, A97-096, A97-093, A97-029

SENSOT FUSION  ..veuiiiiietiietiieics ettt ettt ettt ettt bbbt a ket ebe s s bt b et s s bt s e b et sb st sene et eaesnesenenen A97 -045
Sensor Fusion and OPIMIZAION .........ccceciviririiiiiriiintentet ettt sttt ettt st sttt ebe bt st st b e se et et eaesae et sa s et ebeeueseesnens A97-001
Sensors and INfOrMAation PIOCESSINE ........e.evvrueirieiirieieirieentetrt ettt ettt ettt s st be e st e bt s aes et ebe e ebe st s eseneebenesnesesnenen A97 -073
SEIISOTY .ttt ettt ettt et a et ea bttt h e bt h e a ekt h e H et h et h e bt ea e bt eat bt be ettt eb e ettt st nene A97-108
SEQUEINCE ANALYSIS  ..euviueenieiieiieiiet ettt ettt ettt et e b et et e st es e ebeeb e e bt et et e st emeebees e eb e et e b e s emeeseene et e et et et eneeneenennentens A97 -109
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STV ittt ettt ettt ettt e e et e e e eteeeeet—ee e e tteeeeteeeaatteeeattteeeatteeeataeeeartteeaateeeeaateeeataeeeataeeaataeeeattaeeeatreeeataeeanreas A97 -166

Shelters A97 -058
SHICIAINEG .ttt ettt ettt ettt et e st et e st e s et e s et e s e e s es e s ese s et enseses e e s es e s es e s et enteses e s et en s et eseesene s et enseseneenetn A97 -121
SHOCK ottt ettt ettt e b e e etee e bt e atae e beeette e bt e ataeebeeatbeebeeebeeetbeebeetaeenbeetseatbeebaeeabeeteeeraeereans

Shooter Performance
SH S et bt h et a e h etk h st E st £eh ek a b s ek ekt h etk a b st b et e b st b stk et be st etenen
Signal Conditioning
Signal Processing A97 -126, A97-091
S1ZNAL PrOCESSOT DESIZI ..euviuieuietietiitietiite ettt ettt sttt e st eb e et e eb e et et e s e emees e e st eb e et e ab e s emee st eneeseebeneenseneeneaneaseanens A97 -065
STLICA .ottt etttk b et b et h ekt h et h et et h et a ettt ea bbbt et b et ettt ene st nnen

Silicon Carbide ...

Silicon dioxide

SIMulation ........ccceeveveveeeeieeeeeeeeeeene. A97 -161, A97-090, A97-093, A97-165, A97-164, A97-099, A97-037, A97-079, A97-078
SIMUIALION, CLULLET ...eiiiuiiiiiiiieeeieee ettt et ee e et e e e te e e e eaeeeeetaeeeeaeeeeeaseeeeaseeeesseeeeaseeeeseeeeesseeeenteeeenaneeeennrens A97 -101
STMUIALOTS ...viivieeete ettt ettt e et et e e te e et e eteeeteeeteeeaeeeseeeseeeseeeseeeseeeseeesseesssensesensseesseenseeseeenssesseanseeseeenseenteeasneeseean A97 -063
STTUALIONAL AWATEIIESS  ...eeouviiiieeiiieeeitie e ettt e e et e e ee e ee e et e e eeteeeeeaaeeeeteeeeetseeeeetaeeeeasseeeetseeeeaeeeeesseeeeaseeeenteseensseesetreeennseeeenrens A97 -037
Skutterudites

Slurry method

SINAIL ATINIS ..ottt ettt et e et ete e e te e et e e eae e e e e eteeeaeeeseeeaseeseeeaeeeeseeanseeaseeenseeeaeeenteeateeenseeeaeeereereeenreeteearaeereean

Small Unit Operations (SUO) .... A97 -060

Smart actuators A97 -144
SIMATE TTUIAS ..cnieieeetr ettt ettt a e bt b e s a et e a bt et e e bt e bt s sttt be sttt et et bt e bt nne e nene A97 -134
Smart Materials A97 -001
SINATE SEIUCLUIES ...eiutieiiiieiieite ettt ettt et e st et e s bt e eateeeht e et e e sbaesabeesaeeeabeesateeebeeeabe e baeeateensteeabeenbaesateenbeensneenseens A97 -127
SINOKE .ottt ettt b btk h e b bRt ekt ek s bt h st a ke bttt n bttt a bt e ben A97 -151
Software development . A97 -119, A97-080
SOTEWATE TEUSE ....euviireiiietiieietrteiet ettt ettt ettt b e bbbt s bt eb et b e st s ek s ebe s s st e e b et sa bt s e b e st st st s ene e et eaesnesennenen A97 -008
SOTIWATE TESEINIZ ... veuitititeteiieteet ettt ettt ettt ettt et b sttt eateb e e bt s bt et e st e st eb e e bt ea e et et e s eat e bt ebe sttt e e et eseebesuensenens A97 -008
Soils A97 -100
SOLAT PIOTECLION ...ttt ettt ettt ettt a et be et eat bt bt s bt sttt eat e bt et e sae e b et e s emt e bt ebesa et e e eaneneebesuentenens A97 -124
SO1AL TAQIALION ....veniiitciiectce ettt ettt b e bbbt e s bt b et s a ekt s e bt sb st s bt e bt n st nneben A97 -129
Soldier performance .. A97-097
SOLIA PLOPULSION ...ttt ettt sttt et e b e et et e e st es e eb e e bt s e e s emees e ea e eb e es e eb e et e b e s emteseeneaeeabensenseneeneaneasennans A97 -069
SOLIA-SEALE TASET ....eeutitieiiietieie ettt ettt ettt s et e et e b e st e st et e e st e bt eate bt estesbeeate st enteeseenseeseenbesbeensesbeensesseenteseennantenne A97 -153
Spatial database support .. A97 -149
SPALIAL TEASOMIIE ....veuvintiuieiieiietieterte ettt ettt ettt ettt ea et e et e bt a et es e ea e eb e e bt s bt et et e st e st eb e e bt eae et et e s eat e bt euesae et e e enseseebesaesaenens A97 -149
SPECITICALIONS ...ttt ettt ettt ettt s et eae et e b et e e st ea e ebeeb e s b e s em e es e emeesees e eb e et e b ensemteseebe et e beneeneeseenesnensentens A97 -008
SPECLIAL ANALYSIS  ....eviiitiieicieiee ettt ettt et b e bt s a e bttt b e et a e bt e et et aesa et ettt ae st nnene A97 -132
SPEECH ENNANCEIMENL ...ttt ettt bttt a bt et s bt et e e e st emeeb e e bt e bt et et et ene e st eseeteebeseenseneeneaneaeeanens A97 -016
SPEECH GENETALION ...cuiiititiieiieiieiceteet ettt ettt ettt sttt bttt s bt st s et et eb e e bt eaeeb e b e s emt e bt ebe sttt e e enseneebenaesaennens A97-099
SPEECH INEEIIIZIDITILY ..evetiitieeie ettt et h et e bt e e s st eb e et et e e eme e s e ebesee et eeenseseeseenensennens A97 -005
SPEECIH PIOCESSINE ..ttt ettt ettt ettt ettt a et eaeeh e bt s et b et s e e et eb et e eaeeb et e s emt e bt euesa et e e enneseebenaenaenens A97 -006
SPEECH TECOZIMITION ...tiueiieiietieti ettt et b ettt bbbt et et e st e st e bt e bt sb et et ene et es e eneeeeabeneeneeneeseabeneen A97 -099, A97-126
SPEECH SYNNESIS ...ttt ettt ettt be b st b et et b et a e bbbt bt sttt e et ettt eae st nens A97 -126
Spread-spectrim tECRNOLOZY ......oveuieiieiiitiie ettt bttt b bbbt b ettt he et be e et et eneeneeeeanens A97 -070
StabIlIZATION SYSLEIMIS ....cuviuiiuiiiiitiitirtit ettt ettt ettt ettt et ettt s a et e e et e bt bt eae et et e s et e bt eaesae et ese s eneebesaesaennens A97-039
STANAOTE ..ottt ettt b et b etk k et bt h etk h ettt n b bt n bt neben A97 -153
Standoff chemical AZENt AETECLOT ..........ccciririiriiiiieiit ettt ettt et ettt et sae e s et ebeeaesaesnene A97 -064

SHIETIIESS -ttt ettt b et s et e bt et b et et ea e et eh e ekt e Rt Aot e st e a e e Rt Rt e bt ket e n e ene e Rt bt et et et enteneebenbentetene A97 -021
SHIECRLESS ...nveeteteetiete ettt ettt ettt b et st e b e e bt et e s bt e a b e bt e st e s bt ea b e bt enteeh e ea bt ekt enteeheen b e eheenbesheente bt entenbeeneebeennente e A97 -160
STOTAZE LESTOMN ...tttk s etttk et et e e st es e eb e eb e et e s em e em e e et e s e e st eb e et e b e s emeeseebeeteebe e enteneeseanensentens A97 -110

Structure-based dIUZ AESIZI ....c..ceiuiriiriiriiieieir ettt ettt sttt et ettt et st et sa et et eae sttt sa et ettt sae st nnene A97-109
SUPCIALILOYS .ttt ettt ettt ettt ettt e s e st eh e eb e st e b et em e es e eb e eh e et e b e e emees e e st ebeeb et eneenter e bt et et et e st e st eneebententene A97 -146
SUPCIIALLICE ...ttt ettt ettt b e ettt eb et e bt st b et et ebe e bt sa e b et e s ent e bt ebe sttt et e eseebenaeneenens A97 -011
SUPEISOMIC +..vneueeuietiete ettt ettt ettt et s et eb et e et et et e s e st eb e et et et emees e es e eb e eb e s e et emees e eseesees e eb e eb e s emsemteneeseeeebeneeneeneeseanensetens A97 -071
Supplemental RESLIAINT ........cc.cciiiiiiirieeier ettt ettt ettt ettt bttt e et ebe e bt sae et e s eseebesae st nnens A97-032

SUTTACTANL ...ttt ettt ettt ekt a ekt s btk et a s etk e s bt b et s et e asebe st st st s ene e et et snesenenen A97 -028
SWILCRING SPEEAS .....etitietiieie ettt ettt et e a et a e st b et et ebt bt ea e b et e st e bt e bt sttt e enn st ebesaenaennens A97-015
SYIMDOLOZY ettt ettt h ettt a e a e bt b et h et n e h e Rt bR e R et en e Rt e Rt h e ket et ent e Rt bt ettt et e st e st eteebentetene A97 -037

SYNthEtiC SCENE ZENETATION .....ecueuiiuiiiiiiiitirteiet ettt ettt ettt sttt ettt et sae st st et eb e e bt sae st e st e s et e st euesae et e e enseseebeeuenaennens A97-101
SYSEIM EVAIUALION ...euititiiiieiet ettt ettt a et b e st et e e st es e eb e eb e et e s em e emeesees e eb e et et e s emteseebeseeabe e enseseeneaneasentens A97 -072
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Tactical Engagement SIMUIATION ........cc.iiiirieiieitiitieie sttt ettt et ettt et e st e estesbe et e teestebeensesseente st eneentesseensesseensesseens A97-163

TACHICAL INTEITIET ....e.tiueeteeietieee etttk s et b et et e st em e es e e bt eh e s e e et emees e ebeeb e b emteneeneebeebeseenseneeneaneasennans A97 -038
TANK GUIL oottt ettt et e b e bt a et et eh e eb e bt e bt ettt et et eb e e bt e b bt et eae et be et sttt eae st e nnene

Target acquisition ..

TATGEE AEIECTION ...ttt ettt ettt ettt h e sttt ea e h e bt e bt et et es e et eb e e bt sb e st et et eatsbeebesa et eseebeenentenens
TECHNOIOZY INSEITION  ....eiuieiitiiiite ettt ettt ettt et bt e b et et ea e st esees et e b e s emeeneeseeneebessenseneeneeneseenes A97 -088, A97-087
Tele-Operated A97 -128
TEICMAINTEIANCE ......eteeinienieiietieteet ettt ettt ettt et et e et ebe et e eb e s eaeeseeaees e et e s e s emeeseeseeeeeb e s emseseebeebeasenteneeneaseebessenseneeneeneabensens A97 -070
TEIBMEAICINE ..ottt ettt et b e bt sttt et ea bt et e e a e st ettt eb e e bt s bt sb et et eatebeebesa et e st ebeenesbennens A97 -106
Telemetry

TEMPEIAtUIe MILIZALION ....evveeutietieieitieteettete st et esteetesteestebesttestesseessesseestesseeasasseensesseensaseensenseensaseentenseeneensesseensesseensensenns A97 -124
TEIMPEIATUTE SLIESSES ..uvveuverueeutirtieteriteteett et e steeteete et e steeate e bt estesteeste bt ehe e bt ebe e bt sb e emteebeembesbeest e bt estenbeebtenbeabeentesbeentenbeeanentenne A97 -157
Tentage A97 -074
TEITAIN GALA ....eneeeeeeieteete ettt ettt ettt ettt et e et et e s e st es e ea e ee e b e s em s em e es e ea e ee e b eneem e es e eh e b e b et eneeneebeebe e et eneeneeneetentens A97 -165
TEOITAIN TRASOMIINE ....eueuieuieteteteteiteit ettt st ettt eateat et sttt e st eat et e ebe s b st et eseea e eb e ebesa et et e st eatebeebe st e sa et e st eaeebeebesa et eneebeenestennens A97 -149
Test Kit

Testing

Textiles

Texture A97 -165
TRETMAL DALEEIIES  ....veueeueeuietietieteete et ettt ettt ettt et et et e e st et eh e et et e e em s e st es e es e ee e b eneemeemeebeebeesemteneentebeebessenseneeneaneasennans A97 -156
Thermal battery production ENVIFONMIMEIIT .........cc.eeuteruerueerierteeterieeietesteetesteetesseetesseensessesseessesseeseessesseessensesseessesseensessenns A97 -156
Thermal battery production techniques

TREermMAal CONAUCTIVILY ....eeuiiiiiiiiiieieii ettt ettt sttt et b e s a et ettt eb e bt sttt e b et eatsbe e b sa et eseebeeuesbennens
TRETINOCLECTIIC ...ttt ettt ettt ettt ettt ettt e e st e st eb e et e b et ea s em e esees e et e b e e emees e ebe e b e s emte st eneebeebeneenseneeseaneabennans
Thermoform A97 -075
Thermophotovoltaic ENergy CONVEISION .........ciiiirieiieiiietiiteteiettett ettt ettt ettt ese ettt e st et enee e eseesesbenseneeneeneaseanens A97 -150
Thin film SEMICONAUCLOTS ....ee.vietieiiitieiiett ettt ettt et ettt e e s teeste s bt et e st e estesbeeateseeseesbeentasteestenseeneensesseensenseensensenns A97 -068
Thin film technology A97 -156
Through-the-thickness reiNfOrCEMENE ..........cc.cciiiiiiriiiiiiiii ettt ettt ettt ettt saesnene A97 -139
TIME-INLEIIEAVEA ADIC'S ....ueeiieiiiieitiitete ettt ettt ettt et a ettt b et e e st e st ee e ebesb e b emeebe e b e et et eneeneeseebeseenseneeseeneabennens A97 -067
Tires A97 -020

A97 -146
A97 -104
A97 -158

Titaniuim Alloys
TNT
Tooling
Toxic Chemicals

Toxics A97 -096
Toxins A97 -114
TTAININE .ottt ettt ettt et et e s bt ettt et e e et e st e bt sbeebesbe s eneeneeneeneanens A97 -097, A97-098, A97-099, A97-078
TTAINING DEVICES ...euvenieiieiiitiitertet ettt ettt ettt et b e bttt eb e eb e st e b s et et ebe et ebeebesb e st et e st eutsteebesa et eseebeeuentennens A97-163
TTANSIMISSION ..veevvevieuteitietesteettesteeetesteestesseasaesseeseesseessessesssesseaseessesseassasseessesseessasseessessaassanssessenseassassesssensesssessessesssensenssansanss A97 -034
TIEIEIUITY ©oveeiiveee et ettt ettt e et e e et e e e eateeeeeaaeeeeaeeeeeaseeeeeaseeeeasseeeesseeeenssseeensseeeenseseentsseeensseeenaseeeannseeenssseeeaseeenareeeannee A97 -123
TUNADIE ....eiutieeieiecttet ettt ettt et et e e bt et e te e st e beetaesseessesbeassesseaseesbeeseesseeaeess et e est e st enb et e eRb e beeRtenbe et aenseeseenbeeseessebeensetenne A97 -153
TUIDOMACKINETY ...ttt ettt sttt et et a e bt et ettt eb e e bt s b et et et eaeshe b sa s et eueenesbennens A97 -021

TUINS COUNTING SENSOIS ....vetititeientenieteete et e et et e e st et eeteteseese et eeteaaeasenteseen e eseeseaseaseneeseeseaseebeebeasenteneenteseebeseenseneeneaneabennens A97 -130
TULOT ettt ettt ettt e a e ettt e a et e bt e eab e e bt e ea bt e bt e e a bt e bt e e et e e at e e bt eh et e bt e ea bt e ba e eat e e nheeeabeenhae et e enateeneee A97 -099
TWO diMENSIONAL APETLUIE ......iviuieuieiietietiite ettt ettt ettt ettt eb et et e e st e st e st eb e et e b e st em e eseebeebees et eneenteseebesaenseneeneeneaseanens A97 -015
UAV VIAO .ttt ettt skttt s etk b e s e bt b et s skt s e b et st st sene e et et snesenenen A97 -054
UHE ettt ettt et e eh ettt e s bt e e bt e ea bt ettt sht e e bt e et e e b et e bt e eat e et e e eha e e bt e eh bt et e e shte e bt e nbaeebeenateeaee A97 -167
|8 (3 1T 1} LR SRRRPUROE A97 -089, A97-138

UNEXPloded OTANAICE ....co.eiuiiiiiiiiieiieiciteet ettt sttt ettt ettt sttt ettt ettt ettt ebe bt sa ettt eneeaenbenaen A97 -104
UNIVEISAL JOINE ....enviiiieiiictiteteetc ettt ettt ettt ekt a etk s bt eb et sa ekt s e b et st st s ene e et enesnesenenen A97 -081
UTDAI ettt ettt ettt ettt s bt et e e h e e st e s bt e a b e bt e e te bt en b e bt e et e bt ea e e ehtente bt en b e bt entebeent et e eheenteeheebenteentenean A97 -097
VBCEOTS .ttt ettt ettt ettt et ettt et e e a e et e bt et e e e at e et e e s et e eab e e eu et e a bt e sht e e bt e e at e e bt e et e e eut e et et eh bt e bt e eht e e teenhteebeenbaeebeenateeaee A97 -113
VERICIE AESIZIN ...ttt b ettt e bt b e s bt et e e st ea e e bt e bt e b e s et es e em e es e ebe e b e b et e st entebeebene et eneeneaneabennens A97 -080

VERICIE AYNAIMICS ..ceeeiiiiiiiiitiititee ettt ettt sttt ettt bbbt ettt sttt seeat et e e bt sa et et eetebeerenbeneen A97 -080
VEhiCle AYNAMICS SEISOTS ....c..iuitiiinieniettetteteeterte e estete et et b e ees e eseeteebe et et eneeneeseeseabe s eneeseeneeseebeebeas et eneenteseebeseenseneeneaneasensens A97 -081
VEHICIES ...ttt ettt ettt et e e s bt et e e bt e st e sh e em e e e bt ea b e bt en b e bt e et e bt ea e e st en s e bt en b e bt en b e been e et e ehtenteeaeenteeteentenean A97 -058
Vehicular COMMUIICATIONS .......eiueieuieuietiitietetet ettt ettt et e et ea et e etesbeetesteseea e eseebeaeeaseneeseeseeseabesb e et enteneenteseebeseenseneeneeneaseasens A97 -039
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AV ¢ Lo N RSSO A97 -095, A97-129

Video capture A97 -034
VA0 COMPIESSION  ..uvueenieiietietietetet et et ettt et et et ettt et et et en e eseeseea e et e b eneem e es e eseea e s et emeemeemeeseebeabembeneeneeseebessenseneeneeneaseanens A97 -070
VIAEO tTANSIMISSION ...ecuviiiuiieieieiieeiteeeteeiteeeteeeteeesseeeteeesseesseeesseessseaaseeasseesseessseeaseessssessseasssensssanseessseanseeassessseesssasseesssesnseanns A97 -070
Viral Deactivation

VITtUAL ENVITONIMIENE .....ooiiviiiiiiieectie e eeeee ettt e eete e et e e et e e e et e e eetaeeeeaeeeeeaseeeeeaseeeasseeeeaeeeentsseeenssesennreseeseeeannnens A97 -164, A97-006
VIATUSES ..euveeeereeetee et e et e e et e etee e st e eteeeeseeeaeeeaeeeaeeeeseeeaseeaeeeseeesseeaseeseeenseesseenseeseeenseesss e seeensseseeenteeseeensseseeaneeereeenreenreeaneas A97 -114
Visualization A97 -056
V0iCE COMMUINICALION ....veiivviirieieeeeetee et eeteeeteeeteeeteeeteeeaeeeseeeseeeseseseeesseeseeassseseeesseaseeerseessseenseeasssensseesseanseseseesnseenneeanees A97 -038
VIVELA oot ettt ettt et ettt et ettt ettt ettt eae e teeat e b e ete e teeatebeerteteett et e ebe et eeteeateaeerteateeteenreerean A97 -162
Wall ShEar-StreSs trANSAUCET ........cceecvviiiiiieiieitie et et et et e eteeeteeeaeeeteeeabeeebeeesae e teeeaseaseeesseessseenseesseesseessseanseessseenseeseeansas A97 -023
WATREAQ ...ttt ettt e ettt e et e e e e et e e aeeeae e e te e et e e e te e et e e aeeeaeeeaaeeteeateeeteeeteeereeereeeteeaeeeneas A97 -072
Wave Equation Approximation A97 -162
WEAPON STADIIIZATION ....iniiiieiieiietertet ettt ettt ettt h ettt e e ea e es e e st eh e et e b et emeeseeseeb e et et eneeneeseebessenseneeneeneaseanens A97 -001
WAL .ottt ettt e et e ettt e e ettt e et e e e ettt e e et btee e abee e e tbeeeaabtee e abaeeetbteeenbaee e tbeeeanbaee e nbaeeanaaeeetbeeeenbeeentaeeannee

White light interferometry

WINAOWS .ottt ettt et et e et e e e et e e e tbeebeeetaeeseeeaseeaseeesseeasseeaseeasseeabeeasee e sseesseessseeaseensaeesseensseasseensaesnseenseenseas

WTELESS ..ottt ettt e e e et e et e oot e et e eteeeteeeaeeeaeeeaseeeaeeeaaeeeaeeenteeaaeeeteeeaeeeteeeteeereeereeereeereean A97 -055, A97-046
Wireless modem A97 -070
WITEIESS VIAEO LTANSCEIVETS ....vviievieeueeeteeeeeeeeteeeee et e ettt eeteeeeeeeteeeeeeeseeenseeeseeeeseeeseeenseaeseeenseeeaeeenseeasssenseeesseanseeeseesnseenseeennes A97 -070
WOTKSTATIONS ....vvieiiieeeiietieeiteeett e ettt eeteeeeteeeteeebeeeteeeabeeeteeesseeesseeaseeseeesseesssaeaseesseenseesseansseesseessseeaseensaeesseensseasseensaesnseenneensnas A97 -056
DA OO OO OO PO P O UPRUPRRUPRUPRRRPPIN A97 -125
ZIPPCT ittt ettt ettt ettt ettt a et h e h e h e a e ettt h ekt h e e bt a s bt e h e ea e H bt a s bt e bt bttt a e ea e et e bt et s e bttt nnen A97 -077
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INDEX OF ARMY FY98 TOPICS

U.S. Army Armaments Research, Development and Engineering Center (ARDEC)

A97-001
A97-002
A97-003
A97-004

Advanced Sensors for Weapon Stabilization and Fire Control

Cubyl and Adamantyl Derivatives for Liquid Crystals

Parametric Difference Waves for Low Frequency Acoustic Propagation

Application of Artificial Intelligence and Pattern Recognition (AI/PR) Technologies to Convert Rasterized
Drawings to Vectorized Drawings

Also see OSCR topics A97-123 thru 132

U.S. Army Research Laboratory (ARL)

A97-005
A97-006
A97-007
A97-008
A97-009
A97-010
A97-011
A97-012
A97-013
A97-014
A97-015
A97-016
A97-017
A97-018
A97-019
A97-020
A97-021

Advanced Active Noise Reduction for Improving Speech Intelligibility in High Noise Level Environments
Natural Speech Processing for Virtual Environments

Materials or Surface Applications - Treatments for Control of Non-ionizing Electromagnetic (EM) Radiation
Computer-Aided Testing for Reusable Ada Software Components

Autofocus for Near Field UWB (Ultra-Wide-Bandwidth) Synthetic Aperture Radar (SAR) Data

Flexible Membrane Material for Acoustic Signal Management

Novel Materials/Materials Structures Development for Thermoelectric Device Applications

High Temperature Dielectrics

Processing of Nanomaterials for Lightweight Armor Applications

Rapid-Multiplexed Laser Initiator

Affordable Transmit/Receive Modules for Millimeter Wave Electronic Scanning Antenna Technology
Multipurpose Personal Radio-Communication System

Monitoring of Soldier Load Muscle Fatigue

Small Arms Shooting Accuracy Measurement System

Survivability Technology Analysis Tool

Development of Modular Vehicle Concepts for Scout, Robotic, Light, and Heavy Combat Vehicles

Foil Bearing Stiffness and Damping Measurement System

Also see OSCR topics A97-133 thru 140

U.S. Army Research Office (ARO)

A97-022
A97-023
A97-024
A97-025
A97-026
A97-027
A97-028

Film Processing Monitoring with Monolayer Control

Microfabricated Wall Shear Stress Transducers

Human Dynamics Modeling

Novel Receiver Structures for Code Division Multiple Access Communications
Antennas for Aerial and Ground Vehicles in Distributed Mobile Networks
Communications Channel Propagation Modeling for Distributed Mobile Networks
Low Temperature Decontaminant for Chemical and Biological Defense

Also see OSCR topics A97-141 thru 145

U.S. Army Aviation Research, Development and Engineering Center (AVRDEC)

A97-029
A97-030
A97-031
A97-032
A97-033
A97-034
A97-035
A97-036
A97-037

Laser-Based Universal Multipurpose Air Data System (LUMiAir)

High Strength, Lightweight Cable/Tape for Cargo-Handling Winches

Lightweight Ballistic Protection Systems for Helicopters

Occupant Head Proximity Sensor/Logic for Helicopter Cockpit Air Bag System

Integral Airfoil Actuation Concepts for On-Blade Active Control

Advanced Video Processing Algorithm Development

Low Cost Rotorcraft Avionics

Innovative Active Blade Design Concepts to Reduce Rotor Blade-Vortex Interaction Noise Reduction
Simulation Evaluation of Innovative Helmet-Mounted Displays (HMDs)

Also see OSCR topics A97-146 thru 147

U.S. Army Communications and Electronics Command (CECOM)
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A97-038
A97-039
A97-040
A97-041
A97-042
A97-043
A97-044
A97-045
A97-046
A97-047
A97-048
A97-049
A97-050
A97-051
A97-052
A97-053
A97-054
A97-055
A97-056
A97-057

A97-058
A97-059
A97-060
A97-061
A97-062
A97-063

Compressed Voice Data over Variable Bit Rate ATM Adaptation Layer (AAL) Algorithm for Transporting

Antennas for Satellite Communications-on-the-Move

Low Power Helmet-Mounted Display Development

New Multipath and Co-channel Interference Suppression Techniques for Digital Data

Monolithically Integrated HgCdTe Staring Infrared Focal Plane Array (IFRPA)

Photonic And Microwave Transmit/Receive (T/R) Modules For Optically-Controlled Phased Array Antennas

Battle Damage Prediction (BDP)

Real-Time Image Fusion Processor for Helicopters and Land Vehicles Navigation

Wireless and PCS Sub-Networks for Near Term Digital Radio/ Future Digital Radio

Transition to the Objective C4I Modeling and Simulation Development

System Architecture Tool Design

Micro-transmitter and Rangefinder

Tools for Rapid Development of Graphical Information System (GIS) Applications

Low Cost Ka Band Transmit/Receive (T/R) Module

Investigation of Active Networking Components

Enhanced Power Spectrum Analysis

Application of Imagery and Advanced Rendering Techniques to Battlespace Command and Control

ISDN Model for Near-Term Digital Radio (NTDR)

Object-Based C2 Visualization Workstation Architecture

Continuous Microoptical Surface Profile Etching in InSb and InAs to Provide High-Efficiency, Low-Cost
Microoptical Components

Intelligent Power Management and Distribution System for Shelters and Vehicles

Knowledge-Based Doctrine Tool

Closed Loop Position Updates for Low-Cost Inertial Systems

Flexure Springs/Pulse Tubes for Linear Drive Cooler Applications

Development of Affordable Multi-Spectral Windows

Donor-Transparent System Data Interface

Also see OSCR topics A97-148 thru 150

U.S. Army Edgewood Research, Development and Engineering Center (ERDEC)

A97-064

Frequency Domain Imaging Sensor for Enhanced Stand-off Chemical Detection

Also see OSCR topics A97-151 thru 153
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U.S. Army Missile Command (MICOM)

A97-065 Integral Missile Seeker Signal Processor Design, Development, and Implementation

A97-066 High-Speed, Precise, "No Moving Parts" Scanner for Use in a Compact Eyesafe Ladar

A97-067 Multiple Channel GHz Sample Rate Pulse Capture Module Development with Integrated InGaAs Detector
Array

A97-068 Application of Epitaxial Liftoff (ELO) Technology to Microelectromechanical Systems

A97-069 Low Cost Tactical Pintle Motor Test Bed

A97-070 Video Transmission in a Non-Line-of-Sight Environment

A97-071 Scramjet Combustor Modeling

A97-072 Development of Generic Lethality/Warhead Performance Model for Guided Missile Systems

A97-073 Programmable High Speed Large-Format CCD Camera

Also see OSCR topics A97-154 thru 158

U.S. Army Natick Research, Development and Engineering Center (NRDEC)

A97-074 Materials and Designs for High Expansion Ratio, Hybrid Shelters

A97-075 Glass-Embedded Polymeric Sheet Stock For Food Applications

A97-076 Residual Life Indicator (RLI)

A97-077 Development of Low-Cost Self-Sealing Chemical, Rain, Underwater Environmental Protective (E.P.)

Closure System
Also see OSCR topics A97-159 thru 160

U.S. Army Simulation, Training and Instrumentation Command (STRICOM)
A97-078 Embedded Training Technologies

Also see OSCR topics A97-161 thru 164

U.S. Army Tank-Automotive Research, Development and Engineering Center (TARDEC)

A97-079 Detection and Discrimination of Static and Dynamic Targets
A97-080 Tracked Electric Hybrid Propulsion Vehicle Design Code

A97-081 Intelligent Articulated Ground Vehicle Joint

A97-082 Advanced Ground Vehicle Propulsion Technology

A97-083 CORBA-Based Simulation and Data Security for Distributed Object Processing
A97-084 Acoustic Pattern Recognition

A97-085 Front Seat Occupant Crash Protection in Ground Vehicles

A97-086 Transmissive Sacrificial Element For Eye Protection From Lasers
A97-087 Compression Ignition Engine Combustion Improvement

A97-088 Compression Ignition Engine Technology Insertion

A97-089 Acousto-Ultrasonic Defect Detection in Composite Armor Material
A97-090 On-Board Water Recovery Unit

U.S. Army Test and Evaluation Command (TECOM)

A97-091 Applications of Artificial Intelligence to Radar Signal Processing

A97-092 Correction of Imagery Distortions Due to Optical Turbulence at Low Angles of Incidence
A97-093 Dynamic Built-In Test/Simulation (DBITS) Using Synthetic In-Band Visible/IR Scene
A97-094 High Output, Near-Monodispersed Bioaerosol Generator

A97-095 Six Degree-of-Freedom (DOF) Motion Simulation and Vibration Platform

A97-096 Digital Video Workstation

U.S. Army Research Institute (ARI)

A97-097 Improved Soldier Decision-Making in Urban Settings
A97-098 Computer-Based Human Gesture Recognition for Command and Control
A97-099 Dialogue-Based Language Training
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U.S. Army Construction Engineering Research Laboratory (CERL)

A97-100 Cyanobacterial Inoculants for Arid Land Reclamation

U.S. Army Cold Regions Research and Engineering Laboratory (CRREL)

A97-101 Physics-based, Dynamic, Multi-spectral, Multi-spatial Texture Generator for Synthetic Scenes for Cold
Environments
A97-102 Rapid Measurement of Ice Density

U.S. Army Topographic Engineering Center (TEC)

A97-103 Global Positioning System (GPS) - Based Geospatial Data Capture System

Also see OSCR topic A97-165

U.S. Army Waterways Experiment Station (WES)

A97-104 Enhanced Buried Unexploded Ordnance Detection and Discrimination Technology

A97-105 Multiple Simulated Bomb-Fragment Explosive Launcher

U.S. Army Medical Research and Materiel Command (MRMC)

A97-106 Non-Invasive, Non-Contact Physiological Sensor for Determining Heart Rate, Cardiac Output,
Electrocardiogram, Breathing Rate, & Environmental Threats

A97-107 System for Improved Plasma or Platelet Storage

A97-108 Mode of Action of Insect/Arthropod Repellents

A97-109 Malaria Genome Research-Screening the Genome for Antimalarial Targets

A97-110 Systems for Improved Red Blood Cell Storage

A97-111 Non-Invasive Device and Method for Measuring Blood Hermatocrit

A97-112 Molecular Targeting of Botulinum Toxin to the Motor Nerve Terminal

A97-113 Simplified Systems for PCR-based Diagnostic Assays for Infectious Diseases

A97-114 Stable, Specific, High-Affinity Binding Molecules for ELISA-like Detection of Selected Toxins and
Infectious Disease Pathogens

A97-115 Toxicity Test Kit Development

A97-116 Blood Processor for Donated Blood

A97-117 High-Impedance, Dry Physiological Recording Electrode

A97-118 Aircrew Management Device

A97-119 Parallel Processing of Quantum Chemical Calculations

U.S. Army Space and Strategic Defense Command (SSDC)

A97-120 Innovative Decision Aid

A97-121 Reduction of Coincidental and Intentional Electromagnetic Interference in Commercial-off-the-shelf (COTS)
Electronics

A97-122 Error Modeling of the ALTAIR Real-Time Refraction Correction Model

Also see OSCR topics A97-166 thru 167

Topics Addressing U.S. Army Operating and Support Cost Reduction (OSCR) Initiatives
U.S. Army Armaments Research, Development and Engineering Center (ARDEC)

A97-123 Small Photon Battery
A97-124 Thermal Protective Coatings/Materials for Packaging Applications
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A97-125 Automated Tomographic Inspection of Munitions

A97-126 High-Accuracy Speech Recognition In Noisy Environments

A97-127 Advanced Nonlinear and Hybrid Systems Control Technology

A97-128 Tele-Operated Mobile Fire Extinguishing System

A97-129 Advanced Munitions Packaging Materials and Manufacturing Technology
A97-130 Magnetic Sensors for Electronic Fuzes

A97-131 Moisture-Proof Coatings for Composite Materials

A97-132 Development of a Long-Wave Infrared Imaging Spectroradiometer

U.S. Army Research Laboratory (ARL)

A97-133 Innovative Fuel Cells

A97-134 Smart Fluids

A97-135 Production of Higher Performance Hydrogen-Absorbing Alloys/Composites for Battery Applications
A97-136 Portable Microwave Nondestructive Evaluation System

A97-137 Gun Tube Wear and Erosion Prevention

A97-138 Real Time Full Field Acoustic Inspection Sensors

A97-139 Pneumatic Device for the Insertion of Discontinuous Reinforcement Into Dry Fiber Preforms
A97-140 Identifier for Individual Biological Particles

U.S. Army Research Office (ARO)

A97-141 Gun Tube Liner Erosion and Wear Protection

A97-142 Amorphous Metal Alloy Matrix Composites for Structural Applications
A97-143 Sensors and Controls for Advanced Diesel Engines

A97-144 Improved Actuators for Smart Structures

A97-145 Multi-Sensor Technologies for Detection of Unexploded Mines

U.S. Army Aviation Research, Development and Engineering Center (AVRDEC)

A97-146 Advanced Materials for Helicopter Propulsion Systems
A97-147 Turboshaft Engine and Rotorcraft Drive System Technology

U.S. Army Communications and Electronics Command (CECOM)

A97-148 Advanced High-Energy Polymer Electrolyte Batteries

A97-149 The Development of Generic Spatial Reasoning Modules to Support the Construction of Robust, Context-
Sensitive Data Fusion Algorithms

A97-150 Tactical, Multifuel, Man-Portable Battery Charger

U.S. Army Edgewood Research, Development and Engineering Center (ERDEC)

A97-151 Biologically-Generated Multi-Spectral Obscurants
A97-152 Optimization and Modeling of Genetic and Bioreactor Parameters of Recombinant Protein Products
A97-153 Hand-held Biological and Chemical Detector

U.S. Army Missile Command (MICOM)

A97-154 Polarization Coupling Analyzer for Interferometric Fiber Optic Gyroscope (IFOG) Sensor Coils

A97-155 Passive Moving Target Indication (MTI) and Tracking of Point and Sub-resolved Targets

A97-156 Production Techniques for Thin Film Thermal Battery Manufacturing

A97-157 Design and Development of a Microcircuit Epoxy Molding Compound (EMC) Environmental Evaluation
Chamber (EEC)

A97-158 Rapid, Low-Cost Processing and Assembly Methods for Filament Wound Composite Structures

U.S. Army Natick Research, Development and Engineering Center (NRDEC)

A97-159 Applying Pressurized Airbeam Technology to Parafoils to Improve Stand-off Capability
A97-160 Multi-Directional Weaving of Parafoils

U.S. Army Simulation, Training and Instrumentation Command (STRICOM)
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A97-161

A97-162
A97-163
A97-164

Distributed Simulation and Computing Applications for the Combined Arms Tactical Trainer (CATT) and
Family of Simulations (FAMSIM)

Advancements in Distributed Interactive Simulation (DIS) and High Level Architecture

Non-System Training Devices and Training Instrumentation Systems/Technology

Advancements in Individual Combatant Simulation Technology

U.S. Army Topographic Engineering Center (TEC)

A97-165

Scene Generation Quality Assessment

U.S. Army Space and Strategic Defense Command (SSDC)

A97-166
A97-167

Embedded Servo System Characterization
Combined S-Band and Ultra-High Frequency (UHF) Feed for Kwajalein Mobile Range
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DEPARTMENT OF THE ARMY
97.2 TOPIC DESCRIPTIONS

U.S. Army Armaments Research, Development and Engineering Center (ARDEC)

A97-001 TITLE: Advanced Sensors for Weapon Stabilization and Fire Control

KEY TECHNOLOGY AREA: Sensors

OBJECTIVE: Develop and demonstrate low cost, high performance weapon stabilization and fire control sensors, enabling
optimal sensor fusion algorithms and innovative fire control implementation paradigms.

DESCRIPTION: Recent developments in smart materials such as piezoceramics, optical fibers, and in Microelectromechanical
Systems (MEMS) have created innovative and unique opportunities to improve existing stabilization and fire control sensors
while simultaneously pushing the envelope with new devices. Along with the development of new fire control and weapon
stabilization sensors comes the need to optimize the fire control equations and the sensor fusion algorithms required to meet the
needs of future combat systems.

PHASE I: Develop devices to improve the performance of high performance weapon stabilization and fire control
systems. Formulate advanced fire control and sensor fusion optimization algorithms for turreted weapon systems, for both direct
and indirect fire missions. Determine the performance, robustness and stability of the complete stabilization and fire control
system utilizing advanced computer-aided development tools, simulations and real-time hardware/software implementations.

PHASE II: Develop fully functional prototypes in an integrated design and test environment. Hardware in-the-loop
implementations using dynamic models and real-time, multiprocessor-based rapid prototyping systems for laboratory test bed
evaluations. Optimize developmental hardware and software based on laboratory test data and provide technical documentation
on algorithms and hardware.

PHASE III DUAL USE APPLICATIONS: The results of this work have a very high probability of being commercialized within
the DoD and industry. The algorithms and equations will enhance the rapid prototyping environment for improving modern
digital servo controls through the integration of recent developments in smart materials. These equations and algorithms will be
developed for smart materials independent of the applications they are being used for. This SBIR effort will support
development of algorithms and equations which can be applied to systems requiring disturbance rejection stabilization for
improved accuracy, sensor fusion and integration, motion detection, auto trackers, vibration reduction, tip control, system
deformation, precision machining, stabilization of nonlinear hydraulic actuators, etc. The effort will also focus on determining
where it is best to integrate smart materials as part of the system in order for them to be most effective for feedback and control.
These algorithms and equations will improve the ability of smart materials as they are applied to military control systems (L.e.
fire control and weapon stabilization) or industrial control systems (l.e. part identification, assembly line, multi-sensor
integration, autonomous pick and place operations, plane engines, turbine blade, robotic control in factory automation, disarming
bombs, precision motions and operations, drum vibration in copier machines, automobile noise reduction, active suspension
systems for cars, trucks, heavy machinery, etc.). Fire control and weapon stabilization applications will be the test cases for the
equations and algorithms developed under this proposal.

A97-002 TITLE: Cubyl and Adamantyl Derivatives for Liquid Crystals

KEY TECHNOLOGY AREA: Materials, Processes and Structures

OBJECTIVE: The focus will be on the use of inert intermediates produced in synthetic research of cage explosives, e.g., cubyl
and adamantyl carbonyl chlorides, to prepare morphologically stable advanced liquid crystal materials.

DESCRIPTION: Cubyl and adamantyl carbonyl chlorides are near precursors for more powerful explosives based on such cage
forms. Octanitrocubane, for example, is a super explosive that is anticipated to provide about 30% more explosive power than
LX-14, the military's most powerful current explosive formulation. Chlorocarbonyl derivatives of cubanes and adamantanes
have their functionalities in a spherical symmetry, and they can be derivatized as vitrifiable liquid crystals with elevated glass
transition temperatures. These materials will be widely applicable as ingredients in a variety of civilian and military display
devices which have a large market.

PHASE I: Focus on the derivatization of cubyl and adamantyl intermediates to prepare morphologically stable
ingredients for liquid crystals. Address issues such as :(1) Fundamental understanding of vitrification in organic materials; (2)
Molecular design strategies to optimize various properties for intended applications, such as glass and mesomorphic transition
temperatures in addition to optoelectronic properties. In the case of vitrified liquid crystals address: (1) Molecular alignment
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and packing in relation to chemical structure and processing conditions; and (2) Kinetics of defect formation and annihilation
kinetics and processing techniques to achieve defect- free devices.

PHASE II: Prepare a variety of above derivatives and conduct an in-depth study of their properties in liquid crystal
device environment. Select suitable compounds for Phase III work.

PHASE III DUAL USE APPLICATIONS: Liquid crystal materials are essential ingredients in military and civilian display

devices such as camouflage items, night vision binoculars, heads-up displays, TV and computer monitors, intelligent systems,
etc. These are critical developmental items used in military systems as well as in civilian commercial products.

A97-003 TITLE: Parametric Difference Waves for Low Frequency Acoustic Propagation

KEY TECHNOLOGY AREA: Electronic Warfare/Directed Energy Weapons

OBJECTIVE: Develop an advanced weapon that uses acoustical waves as an energy source. This acoustical source concept
utilizes parametric difference waves to generate high frequency acoustic energy, as the carrier, and a low frequency response at
the target.

DESCRIPTION: The creation of parametric difference waves to generate a high frequency carrier and a low frequency response
at the target, can be achieved by utilizing multiple sources. An array of sources operated with an off-set in frequency will
produce low frequency acoustic energy at/mear the target. This is desirable due to the fact that high frequency is highly
directional, but is attenuated by the atmosphere, whereas low frequency is omni-directional but it propagates very well with very
little absorption/attenuation due to its long wavelength. The intent of this effort is to design, fabricate, and test an acoustic
source with a resulting acoustic beam which will have the following characteristics: a) directionality associated with the high
frequency component, and b) the range of propagation (attenuation) associated with the low frequency component. Ultimately,
this type of technology would be useful for applications to future man-portable small arms weapon systems requiring lethal
potential.

PHASE I: Create and deliver designs and initial experimental results/data utilizing off-the-shelf components, which
demonstrate the proof-of-principle. These experiments should be performed in the laboratory with laboratory type devices and
off- the-shelf components.

PHASE II: Develop, construct, test, and deliver one or more working prototype acoustic sources. In addition, Phase II
should include a plan-for technology maturation which would lead to a fully developed, man-portable weapon system. This
system should be consistent with other small arms requirements, i.e. total system weight should be within the range of 3-20
pounds.

PHASE III DUAL USE APPLICATIONS: Law Enforcement applications include crowd control, prison control, officer
protection, and sniper situations. Military applications include a wide range of lethal and non-lethal infantry applications.

A97-004 TITLE: Application of Artificial Intelligence and Pattern Recognition (AI/PR) Technologies to Convert Rasterized
Drawings to Vectorized Drawings

KEY TECHNOLOGY AREA: Computing and Software

OBJECTIVE: Demonstrate the application of AI/PR technologies to convert Computer and Logistic Support (CALS) Type I
raster files of mechanical drawings to an industry-standard vector file format. DESCRIPTION: Most of the Services, and much
of industry's existing technical drawing data, generally called "legacy data", have been digitally scanned and are maintained as
raster drawing files. The data interchange standard adopted by DoD's Continuous Acquisition and Life Cycle Support program
for digitized files is the International Telecommunications Union Group 4, Type I, Compressed Digital Raster Standard. Raster
drawing files enable the exchange of technical data, but their large size consumes electronic storage space and network capacity,
and they usually suffer from poor image quality. According to the Cleveland Electronic Commerce Shared Resource Center,
these limitations pose serious impediments to electronic commerce. There are a wide range of commercial products available to
manipulate raster files and to convert raster files to more useful formats (e.g., textual or vector). However, these products cannot
discriminate between textual, vector, and symbolic entities, spacially relate them, and associate textual (i.e., dimensions) and
symbolic entities with vector entities. The Automated Document Conversion System is a high- end example of such products.
Software solutions to this problem must employ advanced AI/PR technologies that are narrowly tailored to the application, such
as the Advanced Schematic Capture Automation, Navy (ASCAN) tool developed for the Navy's Rapid Acquisition of
Manufactured Parts Program and the Army's Mechanical Engineering Data Capture System for integrated circuit board artwork.
The need exists for a robust conversion software tool which is able to recognize and associate the various types of rasterized
drawing entities found in mechanical drawings, and generate an exportable vector file compatible with existing commercial
Computer-Aided Design (CAD) products (e.g., Auto CAD, Microstation, Corel CAD, etc.). These files would have the potential

ARMY 27



to allow further processing to convert the vector file to a solid file format. Such a tool would extract value from, and extend the
usefulness of, our existing legacy data, as well as decrease maintenance cost.

PHASE I: The contractor shall apply state-of-the-art AI/PR technologies with commercial off-the-shelf products to
develop a software tool capable of converting CALS raster files of mechanical drawings to vector files. The tool shall be fault-
tolerant to the extent that an unrecognizable pixel locus shall not cause a fatal error but shall be represented by a default entity.
Batch preprocessing of the file to remove image noise (e.g., speckle) is permissible. The tool shall recognize, parameterize, and
spacially locate (a) straight lines and circular lines having differing weights, (b) alphanumeric strings, including plus/minus and
degree symbols, and (c) dimension and label elements, including witness lines with terminators. The drawing practices provided
by ANSI Y14.5M-1982 (reaffirmed 1988) shall be used to the extent practical. The tool shall faithfully replicate the drawing
information, but not necessarily generate an exact reproduction. The intent is not to develop an AI/PR engine, but to interface an
existing engines available from, for example, Carnegie Mellon University or the University of Pennsylvania with commercial
CAD and other products. Further, to the extent feasible, the tool shall be hosted on a PC without a hardware accelerator to assure
reasonable access by small businesses. The contractor shall demonstrate the tool and shall submit a report that documents the
solution used and the results obtained, define the computing environment and the software configuration.

PHASE II: The performance of the tool demonstrated during Phase I shall be improved to enhance its ability (a) to
reliably translate a CALS raster file to a usable vector file, (b) to recognize continuation of intermittent lines, and (c) to
recognize incomplete images of alphanumeric characters and geometric symbols. The functionality of the tool shall be expanded
(a) to recognize line style (solid, dashed, centerline, etc.); (b) to recognize, parameterize and spacially locate cross- hatched
areas; (c) to associate the dimensional element with the numeric parameter of the related geometric entity; and (d) to recognize
additional symbols as defined by ANSI Y14.5M. The contractor shall demonstrate and deliver one copy of the tool with
operating instructions, and shall submit a report that documents the solution used and the results obtained, and define the
computing environment and the software configuration.

PHASE III DUAL USE APPLICATIONS: The burden of maintaining legacy data is common throughout the DoD and the
defense, industrial, and commercial sectors. The software tool developed here would be an economically attractive alternative to
manual redraws or the time- consuming rework associated with existing tools.

U.S. Army Research Laboratory (ARL)

A97-005 TITLE: Advanced Active Noise Reduction for Improving Speech Intelligibility in High Noise Level Environments

KEY TECHNOLOGY AREA: Manpower, Personnel and Training

OBJECTIVE: To develop Active Noise Reduction (ANR) that incorporates new technology above that presently in use by both
industry and the military.

DESCRIPTION: The Army Research Laboratory has experienced success with the fielding of the new Vehicle
Intercommunication System that incorporates ANR in high vehicle noise environments. This new communication system has
dramatically improved both speech intelligibility and hearing conservation. It is desirable to further examine this area to
improve the overall, absolute and perceived, noise reduction for various noise fields and spectral distributions. The focus of
recent developments has been primarily with improving speech intelligibility in high noise environments, thus improving
operator performance. With continuing focus on speech intelligibility, the new technology should also address issues involving
optimization of psychoacoustics, comfort, and operator mobility. Methodologies that might be explored for increasing noise
reduction capabilities are microphone and earphone location, use of multiple sensors, and the use of advanced predictive
techniques. It is desirable for this technology to be applicable to both (1) a system for incorporation into a circumaural, passive
hearing protector with communication capabilities at high noise levels (115 dBA) such as a tanker's headset; and (2) an open-ear
system, with and without electronic communication capabilities, so a soldier can hear sounds and voices in a moderate noise
environment (85 dBA) such as a truck or a command post shelter.

PHASE I: Phase I efforts must show proof-of-concept. Specific methodologies for improving the current
state-of-the-art ANR systems shall be investigated, and the potential of each methodology, for use in the specific application,
shall be described. Evaluation metrics include active versus passive loudness reductions, stability, ANR bandwidth, robustness,
ease of use, user acceptance, speech intelligibility, and cost. Preliminary attenuation data should be obtained using military
sounds such as Bradley Fighting Vehicle noise (for the circumaural hearing protector) and shelter and truck noise (for the
open-ear system). The contractor shall demonstrate the two system concepts at the end of the contract period.

PHASE 1II: Phase II shall focus on optimization and design of the systems. For the open-ear system, optimization
needs to be obtained between noise attenuation and through-the-air speech communications. Attenuation testing shall be
conducted to measure the active and passive noise reduction. Human testing shall be conducted to demonstrate the speech
intelligibility capabilities, the reduction in perceived operator workload, and the improvement in task performance in the various
noise conditions. The contractor will demonstrate working versions of the systems at the end of the contract period.
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PHASE III DUAL USE APPLICATIONS: Improvements in personal ANR systems are expected to expand the current
commercial market. They will increase hearing protection and speech intelligibility to benefit pilots, earth moving equipment
operators, and construction workers. Also, in the home market, the advanced ANR technology can protect individuals from
hearing losses while operating power tools and lawnmowers. Personal ANR devices can benefit individuals performing any task
in which moderate to high noise levels are present.

A97-006 TITLE: Natural Speech Processing for Virtual Environments

KEY TECHNOLOGY AREA: Command, Control and Communications (C3)

OBJECTIVE: To obtain a speech processing software system that will integrate with the ARL Natural Language and Virtual
Reality system.

DESCRIPTION: Required is a full scale, large vocabulary, and large grammar continuous speech software system runnable on
UNIX platforms, including the Sun SPARC and SGI workstations conforming to the following requirements:

1. The speech software must be useful with the ARL general coverage GB grammars, lexicons, and parsers. See the following
references:

L. Haegeman, Introduction to Government & Binding Theory, 2nd Edition, Blackwell, 1994; V.J. Cook and M. Newson,
Chomsky's Universal Grammar, 2nd Edition, Blackwell, 1996; B. J. Dorr, D. Lin, J. Lee, and S. Sungki, "Efficient Parsing for
Korean and English: A Parameterized Message-Passing Approach," in Computational Linguistics, volume 21, 1995; J. Gurney,
E. Klipple, and C. Voss, "Talking about What We Think We See: Natural Language Processing for a Real-Time Virtual
Environment", Proceedings of the IEEE International Joint Symposia on Intelligence and Systems, Washington, DC, 1996.

The lexical and grammatical capabilities of the ARL natural language processing software should (if possible) not be
compromised by limitations of speech processing.

2. In addition to 1, above, goals for the project must include efficient and accurate processing of continuous speech with
speaker- independent recognition with the lowest error rate and greatest capture possible.

3. Another goal must be good performance in environments of various kinds of noise.

4. Fast processing times (useful for human/machine interaction) must be achievable when running on Sun SPARC stations.
Other processors may be recommended in addition for ARL consideration.

5. The recognition of natural language prosody should also be considered and demonstrated.

6. All source code must be available to Government researchers, developers, and programmers.

Standards of good modular programming should be used so that any part of the system can be easily modified by knowledgeable
programmers and researchers at ARL.
7. The following intended uses of this software should be emphasized:

a. creation of natural language interfaces to automated systems including but not limited to map-based decision aids

and virtual reality systems;

b. atool for researchers in speech processing and natural language understanding.

8. ARL will also consider proposed enhancements to the above specifications.

PHASE I: Conduct a thorough study of the current state-of-the- art in the above items of interest; determine what
technologies and software are available for use as is or as modified. Specify and recommend the final product to be developed in
Phase II. Throughout Phase I there will be consultation with designated Government people.

PHASE II: Delivery of complete software system. Demonstration of performance on Government platforms by
contractor people working with Government people, documentation appropriate to above-mentioned applications.

PHASE III DUAL USE APPLICATIONS: Dual-use technology applications include hands-free/eyes-free human computer
interaction, telephonic applications, as well as a development tool for Original Equipment Manufacture (OEMs).

A97-007 TITLE: Materials or Surface Applications -Treatments for Control of Non-ionizing Electromagnetic (EM) Radiation
KEY TECHNOLOGY AREA: Materials, Processes and Structures

OBJECTIVE: Investigate novel and unique approaches to control EM environments using advanced materials or material
coatings and applications.
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DESCRIPTION: The Army has wide and varied concerns in controlling EM environments that arise from complex EM systems.
EM environments from existing and emerging weapons systems create the potential for collateral effects on friendly forces.
Power generation/conditioning/storage create complex interference and compatibility issues. Electromagnetic
sensing/detection/and avoidance systems require control of EM emissions for survivability. Increasing use of composite
materials in Army systems is offsetting the shielding and control provided by metal elements.

The DoD is interested in novel and innovative approaches to the control of non-ionizing EM radiation that could include
advanced materials and/or surface treatments/applications to absorb and/or provide controlled reradiation of EM energy.
Methods might include surface corrugation techniques and frequency selective surfaces. Materials could include dichromic
and/or anisotropic materials including the nonlinear metal oxides. Engineered materials which include chiral media might prove
useful. Combinations of such techniques including "sandwiches" of such materials could provide very unique capabilities.
Frequencies of interest range from the very low frequency wave of magnetic character to the very high frequency range at 10's of
gigahertz. Techniques that provide a "broadband" performance characteristic are highly desirable.

PHASE I: This portion of the effort will focus on defining and developing the concept(s) to the point of demonstrating
feasibility. For this purpose, analysis or numerical demonstration would be acceptable, or measurements on samples that support
the demonstration of concept are acceptable. The scientific and technical basis of the concept must be documented along with
any limitations that are known.

PHASE II: Develop the concept into a realizable, implementable product. Obtain quantities of material sufficient for
detailed characterization via testing and measurement. Consider and define the requirements for production and application of
the materials/techniques for realistic demonstrations of capabilities.

PHASE IIT DUAL USE APPLICATIONS: EM compatibility and EM interference control in commercial industries such as
telecommunications, computer products and entertainment electronics.

A97-008 TITLE: Computer-Aided Testing for Reusable Ada Software Components

KEY TECHNOLOGY AREA: Computing and Software

OBJECTIVE: To develop a theory and method for reducing the amount of testing required for reusable Ada software
components through the use of test results obtained prior to storage in the reuse repository.

DESCRIPTION: Research is solicited on the problem of testing reusable Ada software components when they are retrieved
from a reuse repository. Reusable components are usually tested before storage in a reuse repository. When a component is
retrieved, if it is not used precisely for its original intent, then it should be fully tested after retrieval to guarantee safety and
security of the target software. It should be possible to eliminate a significant part of this post-retrieval testing requirement if the
results of earlier tests conducted on the component are stored and used in the later tests. If during the current test, an internal
state is reached that is similar to one stored from an earlier test, then the remainder of the test may be eliminated.

PHASE I: Efforts should focus on development of general theory for computer-aided testing of reusable Ada software
components, focusing on reduction strategies using stored test results to reduce the testing burden.

PHASE II: Efforts should focus on development of a prototype system for computer-aided testing of reusable Ada
software components using the methods developed in Phase 1.

PHASE III DUAL USE APPLICATIONS: This technology is applicable to all software testing activities, as well as software
reuse activities. Many large corporations have been investing in the creation of large domain specific software architectures.
These architectures contain reusable components that must be tested before inclusion in a new software product. This project has
the potential to increase quality and reduce testing costs in these commercial systems.

A97-009 TITLE: Autofocus for Near Field UWB (Ultra-Wide-Bandwidth) Synthetic Aperture Radar (SAR) Data

KEY TECHNOLOGY AREA: Sensors

OBJECTIVE: ARL is interested in proposals that would solve the automatic/autonomous motion-compensation problem on
near-field UWB SAR data without requiring any special targets or a priori knowledge of the scene developing, for example, a
computationally efficient, low- latency algorithm to determine motion errors from a set of data.

DESCRIPTION: Many modern systems are based on image formation from

projection-slice data. Such systems include sonograms, MRI (magnetic resonance imaging), acoustic weld inspection systems,
and SAR (synthetic aperture radar). Ultra-wideband (UWB) SAR is useful for detecting and locating buried targets and targets
concealed by foliage and camouflage. However, the low frequencies used to penetrate the obscuring media force one to use
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extremely long apertures because long apertures are required to obtain high cross-range resolution. These long apertures are
collected by small undulating aircraft. Therefore, the image formation algorithm must operate in the near field on data that is
collected with uneven spacing on a non-straight line. Image formation can be accomplished for such apertures when the motion
is known. However, motion sensors on many data collection platforms do not provide adequate accuracy for performing
high-resolution imaging.

Current state-of-the-art autofocus algorithms assume that simply time- shifting (range correcting) each radar pulse will correct
the data. However, this assumption fails with near-field data. In near-field data, given a particular position error, a target in one
part of the scene may need to be moved closer while a target in another part of the scene may need to be moved farther out.

Three surveyed calibration reflectors have been used to solve for the (X, y, z) position of the radar sensor on each pulse to show
that image formation can be done correctly for all pixels using data derived motion measurements. However, this technique is
not feasible for live operations. Furthermore, data-storage limitations require that the algorithm obtain motion measurement
estimates with minimal latency. In other words, the sensor position for pulse N must be computed and available at pulse N+L,
where L must be minimized.

PHASE I: Develop an algorithm that solves for the motion errors with low-latency. Show the performance of the
algorithm as a function of L, the swath length of the data, the antenna beamwidth, the average aircraft velocity, the dynamics of
the aircraft, and the signal-to-clutter/noise ratio.

PHASE II:  Code an optimized algorithm to run in real-time on a real-time image formation processor. Demonstrate
typical 1.5 KHz repetition rates, 50-200m/s aircraft velocities, and 256K point records can be processed in real time.

PHASE III DUAL USE APPLICATIONS: In addition to concealed target detection, commercial applications include such
services as bald earth mapping for road and construction planning, forest characterization, finding near-surface mineral deposits,
locating downed aircraft, and humanitarian unexploded ordnance clean up. The worldwide unexploded ordnance clean-up
market has been estimated at several trillion dollars. The major obstacle to 3D GPR image formation is the poor positional
information of the radar sensor. Successful development of a data-derived measurement system could open-up these markets by
allowing the routine production of high-resolution imagery.
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A97-010 TITLE: Flexible Membrane Material for Acoustic Signal Management

KEY TECHNOLOGY AREA: Materials, Processes and Structures

OBJECTIVE: Develop a drapable material possessing both structural flexibility and the capacity to actively modify the
signature characteristics of undesirable noise sources.

DESCRIPTION: Signature management in the field is increasingly crucial in an effort to develop effective means of defeating
or minimizing hostile threats and detection. This noise may be generated from a variety of sources, including portable
generators, pumps, vehicles, and troop support equipment. The currently available noise canceling or noise attenuating
technology suffers from a lack of flexibility in its deployment, as well as requiring a high ( and costly) degree of specialization
depending on its application.

PHASE I: Identify and develop combinations of materials that may be used to fabricate a membrane that could be
readily applied to a particularly noisy piece of equipment. For example, this novel material may be placed around or on the
undesirable noise source and subsequently "tuned" to either cancel the noise or shift its signature to mitigate its true nature. The
material may be composed of organic and inorganic materials (e.g., polymers, ceramics, piezoelectrics) with the emphasis on
developing a flexible, fabric-like specimen. Demonstrate the specimen's ability to generate both noise and noise canceling sound
waves. Deliver a working specimen together with a characterization of the specimen under various operating conditions.

PHASE II: Exploit the success of Phase I with particular emphasis on a full-scale demonstration of the acoustic
management material applied to an Army-specified piece of equipment or application. Prototype and deliver a "turn key" system
and an amount of material for intensive Army evaluation. Generate database and supporting technical information that will aid
in assessing, deploying, and producing the material. Investigate scale-up and manufacturing issues for the economic and
effective fabrication of the acoustic signature management material.

A97-011 TITLE: Novel Materials/Materials Structures Development for Thermoelectric Device Applications

KEY TECHNOLOGY AREA: Materials, Processes and Structures

OBJECTIVE: Develop, characterize and demonstrate novel materials/materials structures with improved thermoelectric
properties for use in cryogenic cooling systems and refrigeration and thermoelectric power generation. The development of this
technology will support current and future Army man-portable systems by reducing power consumption, cost and weight while
increasing reliability and life cycles.

DESCRIPTION: Some materials of interest under this program are superlattice quantum wells, quantum wires, synthesis of fine
grained powders and films, rare earth, ternary and quaternary materials, low thermal conductivity skutterudites, and materials
exhibiting unusual transport properties. The goal for this development effort is to achieve a cryogenic temperature of 77K with
at least a 1% coefficient of performance (COP) using a multistage thermoelectric cooler. The figure of merit (FOM) of the
material ZT, where Z = sz/pk (s = Seebeck coefficient, p = electrical resistivity, k = thermal conductivity, T = temperature in
[Kelvin) must exceed 1 over the entire temperature range (current state-of-the-art is equal to or less than 1). It is a goal for the
material to have a ZT of over 3 as an average from 77K to 300K. Advantages of thermoelectric solid state cooling are
compactness, quietness, reliability, no moving parts, localized cooling or heating, and temperature stabilization.

PHASE I: Investigate novel materials/materials structures for the purpose of developing advanced thermoelectric
materials with a ZT of approximately 3.

PHASE II: Development and characterization of novel materials/materials structures and implement into a prototype
system for test and evaluation.

PHASE III DUAL USE APPLICATIONS: Dual-use applications include refrigeration, air conditioning, portable man climate

systems, cooling of CCDs, infrared detectors, low noise amplifiers, rapid cooling and temperature control of integrated circuits
and electronic components, and as an environmentally benign alternative to chlorofluorocarbons.
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A97-012 TITLE: High Temperature Dielectrics

KEY TECHNOLOGY AREA: Electronics

OBJECTIVE: Investigate dielectrics to be used as gate insulators and high field passivation for high-temperature, high-power
electronics and produce prototype devices in silicon carbide (SiC) technology.

DESCRIPTION: Tank-Automotive and Armaments Command (TACOM) has been pursuing high-temperature electronics for
vehicle applications; which include vehicle propulsion, active protection, electric gun, and turret control. TACOM Research,
Development, and Engineering Center (TARDEC) completed an exhaustive design study on an electric drive technology
demonstrator (EDTD) in 1994 for the future main battle tank, and currently has three ongoing hardware demonstrator programs.
In the EDTD study, SiC was identified as a critical electronic technology for use in future armored vehicles. TARDEC recently
closed a two-year contract with General Electric (GE) for the development of SiC power transistors to support their propulsion
applications. GE, through this contract, was able to solve many critical processing problems but were unable to fabricate power
devices which conducted the design current due to problems with epitaxial layers and high- temperature high-field dielectrics
that were used, including silicon dioxide (SiO2) which was used as the gate insulator. To date, no group has reported SiC
high-field oxides such that the full benefit of the high-temperature operation of SiC can be achieved. Alternative dielectrics must
be developed for high-temperature and high-field insulators and passivations for SiC devices.

PHASE I: Investigate alternative dielectrics for high- temperature, high-field applications and produce test structures
such as metal-insulator-semiconductor (MIS) capacitors and diodes in SiC which show the dielectric's applicability is superior
over that of silicon dioxide for device operation at 350CC.

PHASE II: Fabricate MIS field-effect transistors using the alternative dielectrics down-selected in Phase 1.

PHASE III DUAL USE APPLICATIONS: The market share for high- temperature electronics is projected to be in excess of one
billion dollars by 2005. The dielectric technologies that are to be investigated through this SBIR are key to the development of
high- temperature electronics for the marketplace. General Electric and Northrop-Grumman have been actively pursuing SiC
device fabrication technology for automotive and avionics applications.

A97-013 TITLE: Processing of Nanomaterials for Lightweight Armor Applications

KEY TECHNOLOGY AREA: Materials, Processes and Structures

OBJECTIVE: Develop nanomaterials processing techniques to provide fully dense nanomaterials or nanocomposites that
provide increased protection at greatly reduced weights.

DESCRIPTION: Nanomaterials provide a unique opportunity for armor as the properties of nanomaterials are projected to be
vastly improved over those of traditional bulk materials. These property improvements have already been demonstrated for
hardness, a property known to influence the performance of armor materials. Nanomaterials have grain sizes that are less than
100 nanometers. In this range the disordered grain boundaries account for a significant fraction of the volume of the structure.
The grain boundaries are of a lower density than the bulk crystalline structure and can result in an overall density reduction of up
to 10%. Lightweight materials are the future in armor materials and systems development. These materials may be used in
applications or systems that require weight reduction or would improve in performance as a result of lighter weight. Examples
are in personnel armor where enhanced protection could be had with little or no increase in weight. Other examples are for
vehicles that cannot afford significant weight increase but require enhanced protection.

PHASE I: Identify and develop materials and advanced processing methods for the fabrication and production
lightweight armor materials or systems of materials. The applications may range from personnel protection to armor for ground
vehicles, helicopters or other niche armor uses. The methods developed should be readily adaptable to production environments.
Demonstrate the appropriateness of the materials and processing methods for the application(s). Deliver demonstration
components produced with the materials, techniques, methods or procedures developed. Develop or apply testing methods that
adequately demonstrate the advantages of the materials and processes developed.

PHASE II: Work in Phase II should exploit the Phase I success, expand the range of materials and processes and begin
to apply the methods developed to production-like situations. This work should highlight the generic nature of the developed
material, process or method and deliver prototype or demonstration components. If appropriate, a prototype of equipment
developed should be delivered. Testing in Phase II should be suitable to demonstrate the benefits of the material or process
developed.

PHASE III DUAL USE APPLICATIONS: Developments in the processing of nanocrystalline ceramic materials will have
immediate application in all areas of ceramic materials. The nanocrystalline materials offer the opportunity to raise the
mechanical and physical properties of these materials to provide improved structural components. Ceramic armor will have
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application in numerous military systems and will find uses in police enforcement. Other spin-off opportunities exist in that
ceramic materials

A97-014 TITLE: Rapid-Multiplexed Laser Initiator

KEY TECHNOLOGY AREA: Conventional Weapons
OBJECTIVE: Design and build a compact, rugged device with 20 fiber- optic coupled outputs from a single laser.

DESCRIPTION: Laser ignition of simulation and training pyrotechnic devices require an initiation source which is a compact,
man-portable, rugged package which contains a single laser and 20 fiber-coupled light output ports. The output ports can be
activated in random sequence upon command and with time intervals from 200 millisecond (0.2 second) to several minutes. A
maximum of six ports would be activated in any three-minute time interval. The energy output of each port should be sufficient
to provide a minimum of 200 millijoules (0.2 joule) of energy through a 400 micron fiber optic mounted in the port. The devices
coupled into the ports will be single-use and the cost of the optical components must be minimized. The use of low-cost fiber
optics, including plastic fibers or non-connectorized fibers should be evaluated. Options for self-contained and external power
should be evaluated.

PHASE I: Design, build, and deliver to the government a working prototype with 20 outputs and energy requirements
as specified.

PHASE II: Improve the prototype system to ruggedize fully, to increase rate of light output to full requirement, and to
optimize fiber-optical coupling efficiency. Explore the use of low-cost fibers and connectors.

PHASE III DUAL USE APPLICATIONS: In addition to laser initiation of pyrotechnic simulators and other DoD
mission-related applications such as igniting ordnance for rocket launch vehicle applications, the use of multiplexed lasers has
potential for industrial applications where lasers are used for machining, marking, and trimming. The application of
multiplexing would enhance the utility and decrease the effectiveness of industrial systems.

A97-015 TITLE: Affordable Transmit/Receive Modules for Millimeter Wave Electronic Scanning Antenna Technology

KEY TECHNOLOGY AREA: Sensors

OBJECTIVE: The Army has an inherent need to develop enabling radar technology that is both affordable and flexible, with
growth potential to address new radar requirements. An area that best demonstrates a need for both affordable and flexible
technology is the antenna assembly process. Transmit and Receive (T/R) modules are used in electronic scanning antennas
(ESAs) for distributing power across an aperture in transmit mode and setting the noise figure across the aperture in receive
mode. In all cases, a phase shift/time delay control element is added for beam steering and an attenuator is used for beam
shaping and to reduce sidelobes. For many antenna technologies, the T/R module drives the cost for the antenna architecture and
limits its performance. We are looking for T/R modules to populate a low-cost two-dimensional aperture. The T/R module
designs should operate at a center frequency between 33 and 35 GHz, with a technology growth potential to operate at higher
frequencies (i.e. the W Band), a 2 GHz bandwidth, compression capability of several Watts per module, a maximum noise figure
of less than 3 dB, and losses of less than 2 dB. A scan capability of + 307 at a 60C/sec scan speed and a scan width that does not
change with frequency should be produced through phase shifting or time delay techniques. Amplitude control should be
capable of producing sidelobe levels that are greater than 20 dB. Switching speeds between the transmit and receive modes
should be less than 500ns.

DESCRIPTION: An antenna is required to support the various missions associated with a target acquisition radar. These
missions include moving and stationary target indication (which suggest low antenna losses), a modest gain, a narrow beam,
wideband operation, and polarimetrics. The T/R module is the key component for developing such an antenna architecture.
PHASE I: This effort should study the novel T/R technologies that can support the above specifications, emphasizing
technology tradeoffs with respect to affordable and flexible architectures. There should be considerable reasoning in the
selection of a T/R module over another. Identify areas of risk associated with the chosen architecture. Simulate and develop a
preliminary design and describe the flexible features and the upgrade path for this module. There should also be a cost
breakdown for prototyping a two-dimensional aperture array with a suitable number of elements to meet the above objectives.
PHASE II: Simulate, design, build, test, and report on the chosen T/R module design from the Phase I effort.

PHASE III DUAL USE APPLICATIONS: T/R modules that are both affordable and flexible, and are associated with supporting
radar technology, may have vast commercial opportunities (i.e. collision avoidance in the automobile industry).
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A97-016 TITLE: Multipurpose Personal Radio-Communication System

KEY TECHNOLOGY AREA: Command, Control and Communications (C3)

OBJECTIVE: To develop a non-intrusive personal communication system for individual soldiers that allows the user to receive
and send both acoustic and radio information in various military environments, including high noise-level conditions, urban
warfare, and special operations assignments. The user should be able to process multichannel radio communications, interpret
Global Positioning System (GPS) data, and receive tactical instructions and acquire enemy surveillance data using the device.

DESCRIPTION: The Army Research Laboratory has demonstrated that three- dimensional Auditory Display (3D Audio)
systems greatly improve multichannel communication in noisy environments and provide enhanced navigation capabilities for
both mounted and dismounted soldiers. The desire is to combine this technology with radio-communication system and package
the device as a small, lightweight, energy efficient, and battery-operated unit to be used in conjunction with non-obtrusive
earphones or in-the-ear receivers. The developed system requires binaural capability to facilitate 3D Audio. In addition, the
system should address such issues as mobility and comfort of the user, inconspicuous wearing, long-term usage, hearing loss of
the user, need for enhancement of noise-degraded speech, and need for directional enhancement of the user's hearing. The
system should integrate seamlessly with existing communication systems and be also usable in a stand-alone mode. Additional
capabilities such as Active Noise Reduction (ANR) and continuous GPS data reception should be considered.

PHASE I: Perform a system engineering study to define the most efficient, reliable, and cost-effective approach(es)
toward the development of a personal radio-communication and listening system that provides data and voice transmission
including 3D Audio capabilities. Potential commercial applications shall be included in the Phase I definition.

PHASE II: During Phase II, a fully functional prototype will be developed. Performance of the system shall be
demonstrated in the laboratory and in the field under specific military conditions. The system will be analyzed in a stand-alone
mode and in conjunction with existing communication systems. The requirements of system customization for specific
applications within the military community shall be addressed as will the cost of miniaturizing the system for in-the-ear and
pocket implementation.

A97-017 TITLE: Monitoring of Soldier Load Muscle Fatigue

KEY TECHNOLOGY AREA: Biomedical

OBJECTIVE: Develop a remote surface electromyographic (EMG) sensor system to monitor local fatigue in individuals
performing normal soldiering activities.

DESCRIPTION: Localized muscle fatigue limits the ability of the dismounted soldier to execute mission related tasks. Since at
least 1971, it has been known that electromyography (EMG) can be used as a non-invasive indicator of local muscle fatigue.
Fatigue is indicated by a shift in the EMG power spectrum from high to low frequencies. The reasons for this are complex but
are at least partly due to a decline in the conduction velocity of muscle fibers. More recent developments also allow calculation
of the remaining performance capability of the muscle group. One problem in using this technique outside the laboratory has
been the fact that subjects needed to be hardwired and thus closely tethered to the measuring instrument. However, developments
in portable telemetry may allow soldiers to perform normal functions with a minimum of interference while EMG are being
monitored from remote sites.

PHASE I: Design a remote (telemetry) surface EMG sensor system for detecting and quantifying localized muscle
fatigue in soldiers. Quantify the reliability of the system. Assess the feasibility of the system to predict fatigue while soldiers
are performing normal soldiering tasks such as walking with rucksacks, climbing over obstacles, crawling under objects, etc.

PHASE II: Develop, test, and operationally demonstrate the Phase I concepts using actual hardware and data in a
prototype system.

PHASE III DUAL USE APPLICATIONS: A remote EMG sensor system would allow producers of consumer goods to fashion

items in a more ergonomically sound manner since goods could be designed to minimize local fatigue. Medical applications
include the monitoring and evaluation of patients during rehabilitation.

A97-018 TITLE: Small Arms Shooting Accuracy Measurement System

KEY TECHNOLOGY AREA: Manpower, Personnel and Training
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OBJECTIVE: To develop diagnostic instruments and techniques to (a) monitor shooter target acquisition, tracking, final aim,
and firing and related performance in real-time, and record for subsequent analysis; and (b) provide real-time feedback to the
shooter.

DESCRIPTION: Despite the importance of shooter performance to the Army, little diagnostic data are available which would
allow detailed understanding and perhaps improvement of critical facets of that performance. There is a need for a means to
analyze tracking and firing performance down to milliseconds in order to evaluate the effects of recoil, recoil anticipation, body
sway, body tremor, trigger pull tension, flinching, etc., on aiming and shooting performance. In addition, it is necessary to
provide the shooter with near real-time feedback of single- and burst-shot accuracy performance. The system must be able to
track performance to targets out to 300 meters, near-term, and 500 meters, long-term (within 2 years). Any gun-mounted
electronics must withstand up to 10 ft/sec force and must add minimal weight, no disruption of hand hold, and must not disturb
the perceived center-of-gravity of the weapon. Data generated must be compatible with standard PC databases. Any analytical
software must be provided in both compiled and comparable form; preference is for programming in C++.

PHASE I: Design a shooter tracking, aiming, and firing performance recording and measuring device as described
above. Assess the feasibility (in terms of durability, maintaining boresight, low weight, unobtrusive placement) of mounting the
necessary hardware on a military rifle. The system is to be implemented at the ARL-HRED instrumented firing range at APG,
MD. The range has four firing lanes, with target distances from 50- 550 meters; life-size targets are computer-controlled to pop
up or down in a variety of experimenter-directed scenarios; shooting may be examined from standing, kneeling, prone, or
foxhole positions, each of which must be supported by this diagnostic system.

PHASE 1II: Develop, test, and operationally demonstrate Phase I concepts using actual hardware and data in a
prototype system.

PHASE III DUAL USE APPLICATIONS: Diagnostic data on small arms shooter activity would permit true performance-based
guidance for (a) reducing training time for shooters from military, law enforcement and recreational areas, both for existing and
emerging weapons; and (b) improve weapons by identifying which design features enhance or inhibit various facets of shooter
performance.

A97-019 TITLE: Survivability Technology Analysis Tool

KEY TECHNOLOGY AREA: Surface/Under Surface Vehicles/Ground Vehicles

OBJECTIVE: Support tradeoff studies and Quality Functional Description (QFD) decision processes associated with the
identification of survivability technologies considered for application to ground vehicles.

DESCRIPTION: A Survivability Technology Analysis Tool is needed to enable engineers to identify and understand the
system, subsystem, and component-level issues associated with achieving user-specified levels of performance in all
survivability technologies. This analytical tool will identify critical parameters associated with the achievement of a given level
of performance in each survivability domain, establish functional linkages among relevant survivability technologies, identify,
relate the impact of changing performance in one technology to other technologies of interest, and identify system burdens
imposed by candidate survivability technologies. This tool will support decision processes and tradeoff assessments throughout
the Army's engineering and analytical communities and improve the efficiency of the QFD processes currently used by the
ground vehicle community in the development of the next generation of combat vehicles. Since this model is process-driven, the
methodology developed under this SBIR will also support QFD processes implemented by commercial manufacturers.

PHASE I: This effort will establish the feasibility of the model. Emphasis will be on development of user-defined
performance relationships and parameters, establishing the appropriate functional linkages, developing an expert system
architecture, and designing the model architecture.

PHASE II: This effort will implement the model structure defined in Phase I, demonstrate the model's ability to
support tradeoff studies and QFD efforts, and define a QFD-supported tool that will conform to the needs of a
Government-designated commercial market.

PHASE III DUAL USE POTENTIAL: Will implement the analysis tool to support QFD efforts in a Government-designated
commercial industry. The QFD process is currently recognized as a means of ensuring early identification and resolution of
system design issues. This process is well-established in defense and commercial industries; however, the process is still
manpower-intensive. Development of an analysis tool such as this will provide a means of automating the QFD process
throughout industry.

A97-020 TITLE: Development of Modular Vehicle Concepts for Scout, Robotic, Light, and Heavy Combat Vehicles

KEY TECHNOLOGY AREA: Surface/Under Surface Vehicles/Ground Vehicles
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OBJECTIVE: Develop and propose new modular concepts for the future ground scout vehicle, including robotic concepts, and
for the future medium (10T-15T) and heavy (15T-40T) ground combat vehicles. Evaluate and validate proposed concepts using
available or modified simulation programs. For example, a concept of interest is for a robotic scout vehicle, as one element of an
articulated modular vehicle that could disengage from the main vehicle, operate robotically, return and reconnect to the parent
vehicle. Further objectives include the development of necessary methodologies and small scale model test procedures to predict
mobility characteristics for new modular vehicle concepts.

DESCRIPTION: The proposed SBIR task seeks to conceptualize, design, and evaluate the mobility benefits of modular light,
medium, and heavy combat vehicles given the perceived benefits of articulation. A mobility comparison is sought between this
"caterpillar-like" modular vehicle and present combat vehicles. Subscale model testing is required to generate experimental data
for evaluating and downselecting promising concepts.

Based on Army requirements for future combat vehicles, vehicle characteristics that influence rapid force deployment and
battlefield mobility are of high priority interest. As unmanned ground vehicles move toward smaller size, mobility tends to
decrease. The design requirement is to develop a concept with good mobility characteristics in combat terrain and obstacle
conditions. The topic presented to evaluate the mobility characteristics of an articulated, modular, all- wheel-drive vehicle has
evolved from discussions with TACOM Research, Development, and Engineering Center (TARDEC), COE (WES), United
States Marine Corps (USMC), and ARL, and represents a proposal of mutual interest. The proposed concept features a modular
light weight vehicle consisting of a "train" of "cars", each made up of a power source, crew, and armament modules. Each
module would be capable of being transported in a cargo hold of a ship or plane allowing rapid force deployment. The modules
can be quickly connected on site. Electric drive, used for tracks or wheels, would allow the vehicle to be joined via flexible
couplings, resulting in articulated sections. Based on technological advancements in materials, electrical drive systems, and
robotics, modules (ranging from 5 Tons to 15 Tons) can be designed with improved mobility and transportability.

PHASE I: New modular concepts will be developed based on the present and future technologies in robotics, electric
drive and control systems, materials and tires for ground scout vehicles. Analytical tools will be developed in addition to existing
simulation programs (such as the NRMM - NATO Reference Mobility Model) to predict mobility characteristics of new modular
vehicle concepts. A plan for small-scale model testing of new concepts will be developed to generate experimental data on
mobility and soil parameters. The data will be generated during the Phase II study using the Corps of Engineers (COE)
Waterways Experiment Station (WES) facilities. Comparisons will be made, based on simulations, with similar tracked and
wheeled conventional vehicles to select promising concepts for full-scale testing and evaluation in the second phase.

PHASE II: (A) Small-scale model testing of new concepts will be performed according to the plan developed in Phase
I, preferably at WES facilities for various combat terrain and obstacle conditions. (B) Experimental data will be analyzed and
used to upgrade simulation inputs. The predicted performance comparisons will be made with similar existing vehicles. (C) The
down selection will be made for an optimum modular concept and will be tested in full-scale at the WES facility to determine
mobility characteristics in different combat scenarios.

PHASE III DUAL USE APPLICATIONS: The new modular, robotic, electric device and control systems technologies can be
used for commercial applications (heavy transport/ earth moving equipment) and over-the- road vehicles. New simulation
programs developed here can be used to predict performance characteristics of modular vehicles for a particular commercial
application.

A97-021 TITLE: Foil Bearing Stiffness and Damping Measurement System

KEY TECHNOLOGY AREA: Surface/Under Surface Vehicles/GroundVehicles

OBJECTIVE: Develop technology for measuring foil bearing stiffness and damping characteristics across the range of
turbomachinery operating conditions.

DESCRIPTION: The U. S. Army is interested in high-temperature, high- speed, high-load capacity advanced foil bearing
technologies for primary bearing applications in vehicle propulsion system turbomachinery (diesel engine turbochargers and
turbine engines). Properly designed foil bearings offer the potential to improve fuel efficiency, reduce weight, improve
durability, and reduce operating costs for vehicles. Critical characteristics in the design of foil bearings for optimum
performance in specific turbomachinery applications are bearing stiffness and damping across the operating range. This topic
solicits innovative concepts for measuring foil bearing stiffness and damping characteristics for turbomachinery running at
anticipated operating conditions of (100-1400C0F and up to 100,000 rpm). Proposers shall identify their (and optional research
team partners) relevant past experience, expertise, and existing facilities in the areas of high-temperature testing and compliant
foil bearing turbomachinery. Proposals must identify and justify the critical technology barriers that must be overcome in the
development of the proposed bearing stiffness and damping measurement technique.
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PHASE I: Demonstrate (by experimentation) significant progress toward overcoming the critical technology barriers
associated with the measurement technique. Plan a Phase II development.

PHASE II: Develop the measurement technique and refine to a robust prototype technology demonstration level across
the foil bearing operating range.

PHASE III DUAL USE APPLICATIONS: The developed stiffness and damping measurement technology can be marketed as
research and development equipment for foil bearing research and manufacturing organizations. The information resulting from

application of the technology will yield improved foil bearing designs with significant new market potential in military and civil
turbomachinery for propulsion, power generation, and other applications.

U.S. Army Research Office (ARO)

A97-022 TITLE: Film Processing Monitoring with Monolayer Control

KEY TECHNOLOGY AREA: Materials, Processes and Structures
OBJECTIVE: Demonstrate detection of monolayer-level sensitivity for non-crystalline films during deposition.

DESCRIPTION: Present-day methods of thin-film deposition use process- monitoring methods for control of the film thickness
which measures the flux of material before it is deposited (e.g. Mass Spectrometry of gas-phase species). However, such
present-day commercial methods do not directly detect the film thickness itself, and thus have control only of order 10-50
monolayers. Many new materials systems of importance to defense technologies utilize ultra-thin films which are of the same
thickness as some of the uncertainties in present film monitoring methods. For crystalline films the use of electron diffraction in
commercial systems can accomplish monolayer control but current needs are for systems that have monolayer control for
polycrystalline or amorphous films. Thus both a military and commercial need exists for a simple routine method of monitoring
films at the monolayer level which does not depend on the crystalline nature of the film growth. Recent advances in new optical
methods such as scanning ellipsometry and polarized reflectance difference methods have shown promise of such a technique.
These methods have been compared with electron diffraction methods to demonstrate monolayer sensitivity. Such optical
methods have not yet been applied to non- crystalline film growth, but this application should be possible due to recent improved
detector sensitivity. Other methods based on light scattering or other property signatures might also be utilized. Benefits would
be improved film deposition and control for both military and commercial needs with increased efficiency and improved
affordability. There are significant commercial applications of these techniques. Although private industry may develop such a
device, they may incorporate such a device into a proprietary system which is not readily available for military applications.

PHASE I: Demonstrate detection of mono-layer sensitivity for non- crystalline films during depositions.

PHASE II: Using a prototype film-processing-sensor system, demonstrate real-time closed-loop control of films at the
monolayer level for a variety of non-crystalline films in the thickness range of 10-10000 monolayers.

REFERENCES:

1. D. E. Aspnes, "Minimal-data approaches for determining outer- layer dielectric responses of films from kinetic
reflectometric and ellipsometric measurements", J. Opt. Soc. Am., Vol. A10, pp. 974- 83 (1993).

2. P. B. Smith, "Spectroscopic ellipsometry as a real-time sensor for the fabrication of infrared photodiodes", Proc. SPIE-Int.
Soc. Opt. Eng., Vol. 2228, pp. 324-31 (1994).

PHASE III DUAL USE APPLICATIONS: Commercial ability to increase efficiency and affordability of film process

monitoring at the monolayer level. There are obvious commercial applications of these techniques; although private industry
may incorporate such a device into a proprietary system for internal use.

A97-023 TITLE: Microfabricated Wall Shear Stress Transducers

KEY TECHNOLOGY AREA: Sensors

OBJECTIVE: Develop, fabricate, and validate microfabricated turbulent wall shear-stress transducers robust enough to operate
in the presence of freestream contaminants such as dust.

DESCRIPTION: A critical variable describing the fluid mechanic flow state over a given surface is the wall shear-stress.
Unfortunately, the accurate measurement of wall shear-stress with adequate spatial and temporal resolution has been difficult to
perform because of calibration difficulties, and because of the physical size of the instrumentation necessary. (See reference 1)
Recently, wall shear- stress sensors have been fabricated using a microelectromechanical systems (MEMS) approach and have
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shown great promise. Because of their small physical size and mass, MEMS-based shear-stress transducers offer superior spatial
and temporal resolution. (See reference 2) Unfortunately, the application of these devices in real aerodynamic environments is
hampered by their sensitivity to airborne contaminants, such as dust, rain, ice, insects, and dirt. This solicitation seeks innovative
design and packaging approaches for MEMS- based sensors capable of accurate turbulent wall shear-stress measurements in real
aerodynamic environments.

PHASE I: A design/feasibility study will be performed with particular emphasis on temporal and spatial accuracy,
manufacturability, and resistance to environmental contaminants. Additionally, a detailed test plan for device validation will be
formulated.

PHASE II: In Phase II the device designed in Phase I will be fabricated and validated in a variety of real-world
aerodynamic environments.

PHASE III DUAL USE APPLICATIONS: Accurate, inexpensive, and environmentally-insensitive MEMS-based turbulent wall
shear-stress transducers should find wide application throughout the aerospace industry. In addition, the packaging and
manufacturing techniques developed under this solicitation will be of great commercial use for the production of other
MEMS-based transducers and actuators for aerodynamic measurement and control.

REFERENCES

1. Harionidis, J. H., "The Measurement of Wall Shear-Stress, " In Advances in Fluid Mechanics Measurements, Lecture Notes
in Engineering, Vol. 45, Springer-Verlag, 1989.

2. Mehregany, M., DeAnna, R.G., and Reshotko, E., "Microelectromechanical Systems for Aerodynamics Applications," AIAA
paper, AIAA-96-0421, 1996.

A97-024 TITLE: Human Dynamics Modeling
KEY TECHNOLOGY AREA: Human Systems Interface

OBJECTIVE: Develop a detailed design for a human dynamics model that integrates mathematical formulation of realistic
physics with dynamic simulation and interactive visualization.

DESCRIPTION: Human dynamics models can facilitate rapid evaluations and analysis of human-material interface issues such
as those concerning clothing, footwear, backpacks, and other soldier's accessories. A combination of mathematical and
simulation-based human dynamics models can significantly shorten the material acquisition cycle. Such models will also help to
assess the forces experienced by the individual as a function of both the loads being carried and the individual's level of activity,
e.g., walking, running, or climbing. The model could further predict the stresses and energy expenditure in the individual's bones
and joints during task operations to examine various factors, such as comfort, physical performance, energy consumption, and
stresses on the body joints.

Advances have been made in near real-time kinematics modeling of human articulation. There is still a need for physics-based
models and biologically-inspired learning algorithms for human dynamics. They will enable the development of prototyping
systems and provide the necessary analytical bases to ensure accurate, realistic portrayal of both the interaction of clothing and
accessories with the individual combatant in distributed interactive simulation. This effort will also contribute to the
development of robust human-centered synthetic environments to enhance analytic capabilities and promote rigorous analysis for
evaluating alternative design concepts and quantifying human factors study. Human dynamics modeling will furnish enhanced
technical knowledge in human biomechanics, ergonomics study, physiological performance, medical training, task simulation
and anthropometry, as well as increasing operational effectiveness and improving soldier performance on digitized battlefields.

PHASE I: Develop a detailed design for a human dynamics model that integrates the mathematical formulation of
realistic physics with dynamic simulation and interactive visualization and demonstrate in a preliminary implementation.

PHASE II: Implement the detailed design developed in Phase I and produce a working proof-of-concept system.
Demonstrate the proof- of-concept system on an appropriate application domain which has the potential for dual-use or
commercial exploitation.

PHASE III DUAL USE APPLICATIONS: Faster and more effective simulation and analytical tools developed for human

dynamics modeling can enhance human performance, facilitate design decisions on clothing, footwear, and equipment at
affordable costs, provide tools for ergonomics analysis and surgical simulations, and achieve risk reduction for Task Force XXI.

A97-025 TITLE: Novel Receiver Structures for Code Division Multiple Access Communications

KEY TECHNOLOGY AREA: Command, Control and Communications (C3)
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OBJECTIVE: To research, design and demonstrate novel Code Division Multiple Access (CDMA) receiver structures that are
tolerant to multi- access and multi-path interference.

DESCRIPTION: Code Division Multiple Access (CDMA) has the potential to use the limited electromagnetic spectrum more
efficiently than either Frequency Division Multiple Access (FDMA) or Time Division Multiple Access (TDMA). However, the
tight power control requirements necessary to overcome the near-far problem limit growth. Previous efforts at developing
systems that are more tolerant of multiple-user environments have focused only on the base station in a cellular environment or
the central node in a wireless Local Area Network (LAN). Novel receiver structures, utilizing techniques such as multi- user
detection, are needed that overcome the near-far problem in a multipath environment while also operating within the power
limits and hence reduced computing power of a vehicular-mounted unit.

PHASE I: Research and design novel CDMA receiver structures that reduce the power control constraints required by
existing systems, such as IS-95, within the power and computing envelope of a vehicular-mounted unit.

PHASE II: Demonstrate proof-of-concept operation within a mobile wireless environment.

PHASE III DUAL USE APPLICATIONS: This technology can be directly applied to the burgeoning market for wireless local

area networks, personal communications services, and cellular communications to increase the capacity of new and existing
systems, as well as improve quality of service.

A97-026 TITLE: Antennas for Aerial and Ground Vehicles in Distributed Mobile Networks

KEY TECHNOLOGY AREA: Sensors
OBJECTIVE: Investigate innovative antenna concepts for small, broadband antennas.

DESCRIPTION: Tactical data communications for future ground operations will require multi-band and multi-channel
operation from tactical aerial and ground vehicles. Electromagnetic and survivability considerations will constrain the locations
on the vehicle available for antenna mount and will severely constrain the size allowed for the antennas. At the same time,
communications channel performance will become even more demanding for vehicles operating under marginal propagation
conditions, such as in built-up areas and flying nap-of-the-earth. Innovative antenna concepts are needed for broadband antennas
with small physical profiles but which maintain reasonable gain. Concepts for multifunctional or common aperture antennas,
such as simultaneous multiple resonant frequency operation or switched multiband operation from the same antenna, are also
sought. Innovative ideas for using parts of the vehicle structure itself for antenna functions are of interest. Frequencies of
interest include HF through X-band. A successful SBIR proposal should address a coherent concept within these parameters. It
is not necessary to address the entire frequency range, the entire family of aerial and ground vehicles, or the entire range of
antenna functionality.

PHASE I: Demonstrate concept feasibility with experimental model or computer antenna model.

PHASE II: Demonstrate operation of the full-scale antenna structure and verify the antenna's performance under
realistic field conditions.

PHASE III DUAL USE APPLICATIONS: The U.S. Army Materiel Command has expressed very specific interest in reducing
the antenna signature of tactical vehicles. This represents a large potential market for commercial industry. There are over 4000
SINCGARS radios in a division, most of them requiring a vehicle mount. In addition to active duty divisions, there are reserve
and national guard divisions. And there are sizeable potential foreign sales. The automotive industry has recognized interest on
the consumer automotive market for low profile, multifunctional vehicular antennas. They are looking for ways of combining
the antenna functions for wireless communications, PS, remote access, and AM/FM radio reception in a small number of flat,
conformal antennas. These antenna functions correspond to the kind of antennas directly addressed in this SBIR topic. For the
portion of the SBIR topic addressing tactical VHF and UHF frequencies there is not a direct consumer automotive interest, but
since the antenna shapes remain the same, just scaled to size, the antenna designs in these frequency ranges are also of strong
interest

A discussion with a communications planner for the North Carolina Emergency Management Center indicated that there has
been a severe problem with the antennas of National Guard aircraft working with state emergency agencies in the field. Also
National Guard vehicles supporting state emergency operations have major problems with antennas contacting downed power
lines and restricting movement off- road through wooded areas. Solutions to these problems represent a good commercial
opportunity for small business.

Antennas successfully produced under this topic would significantly improve mobile vehicular communications networks. In

addition they can make possible mobile headquarters operations for fast moving police, rescue, forest fire fighting, or drug
interdiction operations.
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A97-027 TITLE: Communications Channel Propagation Modeling for Distributed Mobile Networks

KEY TECHNOLOGY AREA: Command, Control and Communications (C3)

OBJECTIVE: To develop an electromagnetic propagation model capable of characterizing a communications channel
encountered between terrestrial vehicles during highly mobile operations.

DESCRIPTION: Highly mobile tactical operations require high capacity on-the-move data communications between terrestrial
vehicles and helicopters engaged in rapid maneuver over extended distances. During operations in complex terrain such as urban
or built-up areas, very steep mountains and hills, or dense foliage, communications links between ground vehicles or aircraft
flying nap-of-the-earth stretch current communications technology to the limit. Commercial wireless systems typically rely on
fixed-base stations with sophisticated equipment and high towers with many large antennas. These enable the commercial
communications equipment in mobile civilian vehicles to be relatively simple and cheap. In contrast, mobile military systems
have to operate on-the-move without fixed-base stations or fixed-tower facilities. These distributed mobile military networks
will need sophisticated signal processing and smart antenna technology at each vehicular station in order to achieve the same
level of performance as the corresponding civilian system. Optimization of these signal processing techniques, system concept
evaluation, system design, system procurement specification and test, and operator training will require significant and detailed
information about the physical propagation conditions in a deterministic, site-specific environment.  Deterministic
electromagnetic models are needed which can address signal propagation in complex terrain encountered by mobile military
forces and which can characterize the communications channel between any two Army vehicles during mobile operations. As a
result of movement of the vehicles, the nature of the communications channel will change rapidly. Such models need to address
the effects of multipath reflections, diffractions, scattering, and waveguiding on signal coherence, path delay, polarization, and
angular distribution. The proposed model should address a complex terrain condition and an applicable frequency range. For
example, a bouncing ray model may apply primarily to propagation in urban terrain at UHF frequencies and above, or a
parabolic equation model may apply to hilly terrain at VHF frequencies and below. Frequencies of Army interest range from the
HF to X-bands. Proposals should address a coherent model within these parameters. It is not necessary to cover this entire range
of frequencies, or more than one model type in the proposal. The proposed model should also address the issue of a realistic
terrain database. The proposed model should be an advance on available state- of-the-art commercial sources.

PHASE I: Demonstrate feasibility of the algorithm for the solution of the electromagnetic propagation problem.

PHASE 1II: Develop a fully functional electromagnetic propagation model capable of providing propagation
parameters for a communications channel between mobile vehicles and insight into the dominant physical propagation effects for
individual paths. Verify the model against Army experimental data measured over or obtained for realistic terrain.

PHASE III DUAL USE APPLICATIONS: This topic will have major applications in improving the propagation models
currently in use in industry and will enable realistic results for fully mobile distributed networks without fixed-base stations.
These conditions arise, for example, when emergency police, fire or rescue services must operate outside the region of planned
urban networks.

A97-028 TITLE: Low Temperature Decontaminant for Chemical and Biological Defense

KEY TECHNOLOGY AREA: Chemical and Biological Defense
OBJECTIVE: To develop a decontaminant for use at subzero Centigrade temperatures.

DESCRIPTION: There is a clearly recognized requirement to be able to do decontamination at cold temperatures. The
currently fielded decontaminates, Supertropical Bleach (STB) and DS2, are difficult or impossible to use at temperatures in the
range -200J to -300] C. A further difficulty is that DS2 is forbidden for use on aircraft by the Air Force. Research is needed to
develop a surfactant-based decontaminant system, such as a microemulsion or miceller solution, which contains an
antifreeze-type solvent which can be diluted with water and used at these low temperatures. The system must be reactive, i.e. it
should contain reagents which will rapidly destroy the solubilized contaminants, preferably catalytically and economically.
Despite the reactivity, the corrosiveness to the material on which the decontaminant is applied should be minimal.

PHASE I: Formulate and optimize a surfactant-based decon system which can be used at -200]C. Incorporate reagents,
preferably catalysts, which will destroy chemical warfare agents. Test the formulations with appropriate simulants to determine
reaction kinetics and reaction products. Also test the formulation for compatibility with metals, rubbers, plastics, and painted
surfaces.

PHASE II: Complete parametric optimization of the formulation and conduct testing with real chemical warfare agents
to determine the true efficacy of the decon system. The system must be as good or better than STB or DS2 under similar
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conditions. It will also be shown that the formulation is compatible with aviation deicing equipment, and ideally with the deicing
solution itself. Determine shelf life and pot life of the formulation.

PHASE III DUAL USE APPLICATIONS: No capability to accomplish this mission at -20(] to -30[]C. Considerable market in
military and emergency civil decontamination applications.
U.S. Army Aviation Research, Development and Engineering Center (AVRDEC)

A97-029 TITLE: Laser-Based Universal Multipurpose Air Data System (LUMIiAir)

KEY TECHNOLOGY AREA: Sensors

OBJECTIVE: The objective of this effort is to develop a multipurpose sensor system, using emerging laser-based sensor
technology, that provides critical flight path management and mission data, is unaffected by aircraft configuration, and reduces
the number and types of sensors required for safe effective Nap-of-the-Earth operations for Army rotorcraft and by both military
and civilian rotorcraft operating in urban and hazardous remote areas. Critical flight path management data include; airspeed,
altitude, ground speed, and height above the ground. Other functional capabilities include; improved air data measurements used
for weapons fire control, obstacle/terrain detection, and intraformation communication.

DESCRIPTION: Current airspeed sensors on rotorcraft rely on total and static air pressure measurements (pitot-static tubes).
These fixed pitot-static tube systems are unreliable below 30 knots, a speed where rotorcraft routinely operate in close proximity
to the ground, obstacles, and terrain. Airspeed, wind, and/or other limitations are critical for rotorcraft during these near-earth
operations. Low speed, omnidirectional air data sensors employed on attack and reconnaissance helicopters are affected by
aircraft gross weight, center-of-gravity, rate-of-climb/descent, external stores configuration, etc. None of the existing air data
systems provide sufficiently accurate air data throughout the helicopter airspeed range of rearward or sideward flight up to 50
knots and forward flight speeds up to 250 knots, especially when these other effects are considered. Emerging optical-based
systems avoid these near-field effects by sampling air outside the rotors' influence. Significant development time is expended
tuning current pitot-static systems on a new helicopter or one where aerodynamics have been modified. An optically-based air
data system that is independent of the vehicle acrodynamic configuration can reduce the operating and support requirements by
reducing the number and type of sensors and spares required and reduce integration time.

Precise measurement of local flow fields around weapons store positions, and down range at target locations, could be exploited
by fire control of modern attack helicopters for ballistic fire control calculations. Perturbations, or noise, caused by the erratic
readings of current air data sensors, translate into a ballistic dispersion of both gun and rocket weapons. An air data system with
these capabilities can improve lethality of ballistic weapons on current and future Army rotorcraft.

Other optical systems that scan the area surrounding the rotorcraft have shown they can provide range and bearing data for
obstacle/terrain detection, improved ground speed, and height above the ground. Early attempts to provide the obstacle detection
functionality identified large data processing power and high scan efficiency requirements. A smart system that actively
manages sensor scan, sampling, and processing with current system reliability would reduce these requirements substantially.
This would make feasible 360- degree sensor coverage of the rotorcraft which will enhance safety and mission effectiveness.
Redundant sensors with the multifunctional capabilities described could be separated, further increasing safety and reducing
operating and support costs for both civilian and military rotorcraft.

PHASE I: Analyze current and near-term advanced rotorcraft pilotage subsystems capabilities and optical technology
to select candidate functions for integration into LUMiAir. Develop a conceptual design to assess the feasibility of a universal
multipurpose laser-based system for rotorcraft. The design will be applicable to all force-modernization aircraft and have an
airspeed and windspeed accuracy of 1 km/hr and direction accuracy of 1 degree for the entire helicopter flight airspeed envelope.
The system design will be capable of sensing windspeed and direction at target ranges up to 6 km but should emphasize multiple
use of sensor signal for obstacle detection, height above the ground, and other growth capabilities, such as, air quality/contents
sampling, temperature and pressure sensing, target acquisition, etc. Low-observable attributes and power, weight, and volume
characteristics will be described, as well as signal and data processing requirements. Define a universal multipurpose laser-based
system for rotorcraft for Phase Il development.

PHASE II: The LUMiAir design will be further developed. Prototype hardware will be fabricated and tested to
demonstrate affordably a practical multifunctional system can achieve rotorcraft pilotage requirements. Based on the maturity of
the Phase II system, a government provided helicopter would be available for an in flight assessment. Analysis of LUMiAir and
truth data will be performed. Methods to analyze and simulate the performance of LUMiAir for various flight and fire control
and display applications will also be developed.
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PHASE III DUAL USE APPLICATIONS: Urban uses for the helicopter are commonplace and expanding. Police, emergency
Medical Services, Forestry Services, Traffic Control, etc. operate near terrain, obstacles, hazards, and in remote areas, similar to
Army Nap-of-the- Earth requirements. A universal multipurpose sensor system that provides critical flight path management and
mission data in these environments will enhance safe flight and the availability to provide life-critical aid, information, and
services. Combining functions into a single sensor package will reduce operating and support costs and provide an affordable
solution for safe civil rotorcraft operations. Growth potential exists for the detection of microburst induced windshear.

A97-030 TITLE: High Strength, Lightweight Cable/Tape for Cargo-Handling Winches

KEY TECHNOLOGY AREA: Materials, Processes and Structures

OBJECTIVE: To develop a tape tension member, fabricated with advanced materials, and configured with conductors to
provide signals to the suspended hook for use in advanced external winch systems. The tension member shall have the following
features: (1) 18,000 Ib. lift capability with a 5:1 safety factor, and (2) 100 ft of usable length.

DESCRIPTION: Development of high-strength fibers such as kevlar have resulted in tension members with smaller
cross-sectional areas than steel tension members of equivalent strength. For example, a conventional steel cable of 0.75 in.
diameter, weighing 105 1bs, with a length of 105 ft., could potentially be replaced by a kevlar tape 3 in. wide by 0.219 in. thick
and weigh less than 20 Ib. for 105 ft. These developments in turn suggest that a flat tape tension member could be wound over a
spool to produce a hoist of compact size and low weight. A research and developmental program is required to develop a tape
tension member for use in an advanced external winch system as described in the Advanced Cargo Handling Systems (ACHS)
Demonstration program (USAAVSCOM TR 90-D-1). Further research and development needs to be done on the tension
member to establish:

a. The buildup of forces in the reel drum as tensioned tape is overwrapped on the reel and the effect of tape width on reel flange
design;
b. The cutter charge required and the guillotine blade shape or other candidate concepts for the tape-tension emergency cutting
system;
c. Friction coefficient and tension requirements;
d. A length-of-tape-deployed sensor;
e. The behavior of tape-tension members when suspended below a
helicopter, throughout the helicopter speed and lift-load range and with a spectrum of weights attached; and
f. The required stored-energy characteristics of the tape tension member.

PHASE I: Identify, discuss, and evaluate existing or new technology to include development risk and methodology,
necessary for identifying design, development, and testing requirements for both technology and hardware.

PHASE II: Fabricate a prototype tape system for demonstration and subject to qualification testing. Demonstrate the
capabilities of the technology and hardware development, laboratory demonstration and Army Field use
demonstration/evaluation.

PHASE III DUAL USE APPLICATIONS: Development and implementation of a new, smaller, lightweight winching system
would have application to both military and commercial sectors.

A97-031 TITLE: Lightweight Ballistic Protection Systems for Helicopters

KEY TECHNOLOGY AREA: Clothing, Textiles and Food
OBJECTIVE: To develop innovative lightweight ballistic protection.

DESCRIPTION: Future mission scenarios for Army helicopters call for close support of combat operations, resulting in
exposure to extremely high concentrations of enemy ground fire. This intense fire will pose a formidable threat to Army attack
and utility helicopters and other lightweight systems, where current levels of ballistic protection are known to severely limit their
operational deployment. This combat vulnerability is due in part to the parasitic weight of current ballistic protection (armor)
systems. Previous programs have reduced the weight of armor using state-of-the-art ceramic and backing materials laminated
together. A need exists for research to be conducted in the area of lightweight helicopter armor and which addresses innovative
approaches to armor design. Some examples of innovative design approaches may be: spaced armor design, fluid layers,
electromagnetic fields, or use of new exotic materials.

PHASE I: The proposer should search existing lightweight armor technology to identify candidates for improved
helicopter ballistic protection. If none currently exists, the proposer would develop a methodology/ technique for creating such a
system. Upon completing the task, a report discussing the design concept which demonstrates potential for substantial weight
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reduction through the use of new and innovative design approaches would be presented with the proposer's recommendations.
Emphasis should be on reducing size, weight, and cost of a complete ballistic protection system. A breadboard model of the
innovative ballistic protection design concept shall be fabricated for use in demonstrating the concept.

PHASE II: The proposer would take the information obtained in Phase I and fabricate a mockup ballistic system to be
tested with various threats.

PHASE III DUAL USE APPLICATIONS: This technology can be applied to commercial vehicles including helicopters,

airplanes, and VIP limousines for protection against handgun and rifle threats. The technology would offer greater protection for
less weight.
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A97-032 TITLE: Occupant Head Proximity Sensor/Logic for Helicopter Cockpit Air Bag System (CABS)

KEY TECHNOLOGY AREA: Sensors

OBJECTIVE: This objective is two-fold: 1) to conceptualize a proximity sensor system for determining occupant head position
within a helicopter cockpit with respect to placing distinct protective air bag modules, and 2) to devise microprocessor-based
logic required to make air-bag fire/no-fire decisions during a crash impact situation so as to minimize occupant injury potential.

DESCRIPTION: The Cockpit Air Bag System (CABS) currently being developed for a variety of military platforms is designed
to supplement existing belt restraints to greatly decrease the incidence and severity of head and upper torso injuries during
potentially survivable crashes. The system is presently designed to function all air bags simultaneously when triggered by a
single, reliable, triaxial crash sensor. Under certain pre-impact conditions; however, occupants would be better served by having
certain air bags of the system disabled so as not to inflate during the primary crash impact. This is particularly true for aviators
who may be prepositioned very near an air bag module. Examples are when a crewman is in a head-down position using a
weapons sight (on which is located the forward bag module), or a crewman with head/torso leaned far to his right or left, very
near a lateral bag module. To achieve quick bag positioning, bag deployment velocities may approach 200 MPH. Cockpit
occupants can thus conceivably suffer significant injuries if their heads are in the deployment path. A sensor capability is sought
to continuously monitor the proximity of the pilot's and copilot's heads to the various air bag modules located within the cockpit.
This proximity sensor should also possess the instantaneous logic to make a "fire/no- fire" decision during a crash event, based
on the injury potential presented to the affected crewman. This capability should selectively prevent the activation of any air bag
of the system, based on occupant proximity, relative velocity between the occupant's head and the bag module, and any other
pertinent parameters. Only through such a "smart" system will the full potential of cockpit air bags be realized.

PHASE I: The first phase will identify available candidate position sensor technologies, placing emphasis on ease of
installation and integration with the current CABS design. Conceptual candidate designs will be evaluated for their merit. The
operation logic or logic options will be developed which offer the best chance for out-of-position aviators to have protection
from deploying air bag(s) during a typical crash sequence. This logic will be demonstrated through cockpit computer
simulations of typical helicopter survivable crash impacts.

PHASE II: Generate detail designs and fabricate two different prototype head sensor systems that use different means
of determining head proximity to cockpit air bag modules. Perform simulated crash testing to evaluate each system and present
the results.

PHASE III DUAL USE APPLICATIONS: There is a pressing need in commercial air bag systems for automobiles to improve

the safety of passenger-side bags, especially for non-adult (low mass) occupants. A unique occupant proximity sensing system
should have direct applicability to the commercial automotive market by addressing this pressing safety need.

A97-033 TITLE: Integral Airfoil Actuation Concepts for On-Blade Active Control

KEY TECHNOLOGY AREA: Air Vehicle/Space Vehicles

OBJECTIVE: Develop on-blade active control design concepts that integrate the actuation and rotor blade structural functions to
provide a continuous rather than a discrete component system.

DESCRIPTION: Recent research in smart materials and structures has resulted in significant technical progress that promises to
revolutionize future military and civil rotorcraft performance and effectiveness. The concept of interest here is to combine smart
materials with on-blade aerodynamic control (with trailing edge flaps or elevons) to actively control the dynamic response of the
rotor blade, thereby eliminating most of the inherent blade loads and fuselage vibration. Current piezo-ceramic and
magnetostrictive smart materials are being employed to provide the actuation function for such concepts, although more
conventional electric actuation concepts have also shown promise. One important area of related technology that has received
very little attention, but needs to be addressed, is the elastic and structural design of the blade for practical application of
on-blade active control. Typical concepts employing hinged trailing edge control surfaces, while effective in generating the
necessary aerodynamic lift and pitching moments for control purposes, are impractical for fielded systems. The complexity
associated with mechanical linkages and components such as hinges, bell cranks, and pushrods will adversely affect reliability
and maintainability, and negate the original benefits of on-blade active controls. The objective of this effort is to develop design
approaches and concepts to integrate the actuation system with the blade structure to achieve a continuous deformation of the
airfoil contour near the trailing edge of the blade. Such approaches will require large surface strains to accommodate the realistic
airfoil trailing edge camber changes needed to generate useful aerodynamic lift and moment. New design approaches will be
required, and probably new and unconventional materials may need to be examined for such novel applications. Such research
should address innovative approaches to blade structural design as well as application of advanced analytical techniques to
predict elastic properties and blade deformation characteristics. Structural dynamics, fatigue, and aeroelastic characteristics of
the blade should be considered as well.
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PHASE I: Develop design concepts and supporting analysis techniques as appropriate. Evaluate static structural
response as well as aeroelastic response of concepts applied to typical rotor blades.

PHASE 1II: Fabricate representative prototype blade specimens and conduct laboratory tests to demonstrate
functionality and evaluate actuation force and trailing edge displacement performance.

PHASE III DUAL USE APPLICATIONS: Applicable to military and civil rotorcraft. This topic addresses one of the key
technical barriers to one of the most promising advancements in rotorcraft technology. If successful, such technology will find
application to most future rotorcraft and likely contribute to considerable expansion of the rotorcraft market by virtue or reduced
operating costs, improved performance, and increased crew and passenger comfort. Commercial potential is considered to be
very significant.

A97-034 TITLE: Advanced Video Processing Algorithm Development

KEY TECHNOLOGY AREA: Human Systems Interface

OBJECTIVE: The objective of this program is the development of algorithms to enhance the capabilities of helicopter and
fixed-wing video capture, transmission, reception, and display systems.

DESCRIPTION: Current airborne video systems generally include hardware which supports a full rate frame-grabbing
capability for standard video encoding formats such as National Television Standards Committee (NTSC) and Phase Alteration
Line (PAL). Video data is compressed and transmitted to receiving nodes at the frame rates supported by the data link.
Occasionally, individual frames are annotated by the pilot or crew members with a limited library of symbols before
transmission. Some platforms provide additional information such as current position, heading, speed, and the video camera lens
focal length. In addition, audio input and output capability is normally available, and an eyeball tracking system may also be
available. Suggested system enhancements focus on the development of better frame and live video error-tolerant compression
algorithms suitable for legacy tactical data-links as well as future Army efforts and advances in video technology, input for audio
image annotation, and exploitation of position and range information to determine the position of objects.

PHASE I: The contractor shall investigate the current technology and propose how the current or newly devised
algorithms can be exploited to enhance the capabilities of aircraft video systems. This phase focuses on the process and
application level development. As such this topic focuses on the higher four layers of the OSI model. The goal of this phase is
to provide the detailed architecture, process specification, and design needed prior to coding any algorithm as well as the
algorithm itself. This algorithm should be easily portable to systems regardless of computer processing hardware (X-86 versus
68000 or R4400 or R10000). The algorithm should be capable of imbedding into weapons systems and will be required in ADA.

PHASE II: The contractor shall develop detailed implementation requirements for an appropriate hardware system,
develop the required software, and demonstrate the capabilities of one or more of the approaches from Phase I using hardware
such as the Improved Data Modem and video from a target tracking device that can be or is integrated into airborne platforms.

PHASE III DUAL USE APPLICATIONS: Police and emergency agency video data links; digital map situational awareness
display systems that support video and icon overlays.

A97-035 TITLE: Low Cost Rotorcraft Avionics

KEY TECHNOLOGY AREA: Air Vehicle/Space Vehicles

OBJECTIVE: Develop and demonstrate technology to reduce the cost, weight, volume, or power requirements of Army
rotorcraft avionics for upgrades of current systems or new developments for future applications.

DESCRIPTION: As rotorcraft avionics have increased in capability, they have also become an increasing share of the cost of
upgrades and new systems. The Army, and Navy and Air Force, are expending considerable effort to reduce the cost of avionics,
as well as to reduce weight, volume, power consumption, and other cost-related factors. This topic addresses the
goals/objectives of the Sensors Defense Technology Area Plan (DTAP), Implementation Platform Electronics (Avionics) IPE(A)
Technology Development Approach, and of the Integrated Platform Avionics Demonstration Defense Technical Objective
(DTO). It will also address Operations and Support Cost Reduction (OSCR) for current and future Army helicopter systems.
One high potential area for development of innovative technology is an open-system architecture suitable for real-time embedded
systems. Such a system would allow the use of Commercial Off-the-Shelf (COTS) components, from multiple suppliers, on a
variety of platform applications. Technology to allow reuse of software for real-time embedded processing would enable
portions, or all, of these software products to be used for the same functions in other helicopter systems. As efforts have been in
progress to miniaturize electronics, there is also a need for high efficiency, low-voltage, on-module DC-DC converters.
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PHASE I: Identify and develop innovative technologies to reduce cost, weight, volume, or power requirements of
real-time embedded avionics on Army helicopter systems, and develop a demonstration plan to verify the performance and
potential savings of these technology insertions.

PHASE II: Conduct demonstrations of the most cost-effective avionics technologies, demonstrating use of components
from multiple vendors, and applicability to a variety of platforms, as well as future applications.

PHASE III DUAL USE APPLICATIONS: Technology, as described, will have a significant dual-use potential, both within the
DoD and the commercial rotorcraft markets.

A97-036 TITLE: Innovative Active Blade Design Concepts to Reduce Rotor Blade-Vortex Interaction Noise Reduction

KEY TECHNOLOGY AREA: Air Vehicle/Space Vehicles

OBJECTIVE: To develop innovative active blade design concepts using smart materials/structures to reduce rotor blade-vortex
interaction noise. Develop accurate and efficient Computational Fluid Dynamics (CFD) algorithms and codes to calculate the
blade aerostatic deformation and unsteady loads associated with these innovative concepts.

DESCRIPTION: Future military rotorcraft will require significant improvements in low detectability and high performance for
air-to-air combat and Nap of Earth (NOE) operations. In recent years, substantial progress has been made in understanding and
controlling rotor noise. Several parameters pertaining to control of rotor noise have been identified, such as tip vortex structures,
blade aeroelastic deformation, and blade tip shapes. The objective of this research is to develop innovative blade design
concepts using smart material/structures to substantially reduce rotor blade-vortex interaction noise and vibration, while
improving the rotor performance. Significant progress has also been made in recent CFD research in predicting rotor
blade-vortex interaction phenomena. Requirements for advanced CFD algorithms and codes include a minimal artificial
dissipation to preserve the vortex structures. It is necessary that the proposer can demonstrate capability in these modeling areas,
preferably with some previous applications to rotors.

PHASE I: Identify and evaluate advanced and innovative active blade design concepts using smart materials/structures
to reduce rotor blade-vortex interaction noise and vibration, but without performance and weight penalties. Then, select a few
practical rotor concepts and develop a tradeoff study of these concepts in terms of attributes such as rotor performance, weight,
complexity, benefit, and cost. Demonstrate feasibility of approach by (a) calculating the airload during blade-vortex interactions
in low-speed descent flight and validate with existing experimental data, and (b) performing accurate parametric analysis studies.

PHASE II: Preliminary evaluation of those concepts warranting further investigation shall be performed to verify the
improvement potential. The fabrication and experimental testing of the final concept by means of a 10-ft. diameter scale model
will be required to validate the resulting methodology. Wind tunnel and test stand facilities can be provided by the Government
if required. Develop CFD codes to predict blade airload distribution and blade aeroelastic deformation during descent flight.
Validate these codes with test data.

PHASE III DUAL USE APPLICATIONS: Technology as described will have a significant dual use potential both within DoD
and the commercial rotorcraft market.
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A97-037 TITLE: Simulation Evaluation of Innovative Helmet-Mounted Displays (HMDs)

KEY TECHNOLOGY AREA: Human Systems Interface

OBJECTIVE: To demonstrate a new and innovative display technology for presenting visual imagery to helicopter pilots.
Investigate new technologies for the presentation of information by way of helmet- mounted displays (HMDs). Display
hardware capable of supporting innovative presentation will be integrated into an Government helicopter simulation facility, and
alternative presentation concepts will be evaluated.

DESCRIPTION: State-of-the-art HMDs suffer limitations in field-of- view, display format, and image quality. These
limitations affect not only the ability of the device to present imagery and symbology to the pilot, but also the ability to integrate
this information with that coming from the cockpit displays and the out-the-window view. Alternative display formats and aspect
ratios are likely to allow creation of new displays that better support aircrews. For example, in a flight control task, an HMD that
is considerably larger in azimuth than in elevation would allow presentation of symbology that stimulates the ambient visual
system. Two issues must be addressed in order to evaluate the benefit of alternative HMD format technology: (1) Display
hardware capable of supporting alternative display formats must be developed and integrated into a simulation test bed, and (2)
Innovative display formats must be developed for testing in specific flight situations. The display should have a high pixel
count, high brightness, and high contrast. It should be capable of being reconfigured to present displays that are optimized for
specified flight or mission tasks. Evaluation of the HMD will involve development of symbol sets, optimized for specific tasks,
that exploit the unique capabilities of the display.

PHASE I: Three tasks will be performed during the Phase I effort: 1) Identify candidate tasks from U.S. Army
rotorcraft combat scenarios in which presenting information in an alternative format has the potential to improve system
performance; 2) Develop a non-traditional display format (including placement and dynamics of symbology) to demonstrate the
effectiveness of the concept. This concept will be demonstrated in a laboratory environment; and 3) Perform a technology
review to identify display technologies that can be used to implement the innovative display and develop a plan for integrating
that hardware into a government simulation facility.

PHASE 1II: The contractor will provide an innovative HMD system and integrate it into an government simulation
facility for testing/evaluation. The contractor will implement innovative display formats/presentations, and evaluate these in
simulation trials.

PHASE III DUAL USE APPLICATIONS: Innovative optimized HMDs offer potential applications for both military operations
and commercial operations, such as medevac and transportation of external loads. There are also many potential applications
beyond rotorcraft. Potential military applications include body-worn computers for maintenance and telemedicine, portable
information systems, and vehicle/cockpit helmet-mounted displays. Commercial applications include design, training, and
maintenance aids in industrial environments and visual augmentation tools for medical procedures.

U.S. Army Communications and Electronics Command (CECOM)

A97-038 TITLE: Compressed Voice Data over Variable Bit Rate ATM Adaptation Layer (AAL) Algorithm for Transporting

KEY TECHNOLOGY AREA: Command, Control and Communications (C3)

OBJECTIVE: The program objective is the design, develop and test of an efficient algorithm for voice data over variable bit rate
(VBR), ATM Adaptation Layer (AAL). The program will develop the algorithm in light of new efficient, compressed voice
(e.g., 2.4 kbits per second) encoding techniques being development. The program will also investigate voice routing techniques
(e.g., in-band and common control signaling) of compressed, VBR voice over ATM-based networks.

The program will allow limited access to the CECOM's Digital Integrated Lab/Testbed (DIL) will be allowed (although not
required) as appropriate to fulfill the objectives. The DIL consists of interconnected distributed laboratories, testbeds, Battle
Labs, field sites contractor testbeds, and simulations, along with technical engineering expertise at these facilities. The
connected systems, combined with modeling and simulation, allow end-to-end testing of an individual system's capability to
operate in the tactical environment. DESCRIPTION: A current solution for transporting non-compressed voice over ATM is to
map the 8 bit PCM code words directly into ATM cell payloads using constant bit rate (CBR) ATM techniques. This solution is
appropriate in the short term because of the existing voice infrastructure is based on 64 kbits per second, time division
multiplexing (TDM)

However, voice is inherently VBR traffic. Despite the many significant advantages of digitizing voice, one major drawback is
that the nominal 4 kHz analog voice signal can take up to 16 times as much bandwidth (e.g., assuming 1 Hz/bit). Digitized voice
over ATM adds approximately 10% of ATM header overhead resulting in less bandwidth efficiency. There has been a
significant effort in the past to develop voice circuit compression techniques for long-haul or bandwidth-limited voice networks.
These include low rate, commercial encoding techniques (8 to 32 kbit per second voice) over ISDN networks.
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DOD Digital Voice Processor Consortium (DDVPC) is currently overseeing the development of a new 2.4 kbits per second voice
coder by the end of FY97. DDVPC supports the tri-service design and development of the new fixed point, coder algorithm on
various hardware platforms. In addition, DOD is developing handheld, cellular / PCS / mobile satellite 2.4 kbits per second
floating point algorithm-based terminal.

The key pay-off could be a 2.4 kbits per second voice coder that can support six voice circuits plus approximately 11% overhead
in the MSE's or SINCGARS's 16 kbits per second channel. Alternately, the addition of 2.4 kbits per second voice coder could
support one 2.4 kbits per second voice channel, 12 kbits per second data circuit, and approximately 1.334 kbits per second
overhead for GPS data, error correction, etc. Currently, MSE and SINCGARS dedicate approximately 80% of their 16 kbits per
second channels to voice circuits.

Compression gains for the tactical voice traffic, clearly, will be realized in the near future. The deployment of voice encoding
equipment in current tactical networks may push network resources to the limit as voice bandwidth requirements are reduced and
data requirements are maximized. However, the addition of voice compression techniques to integrated voice, data, video
networks like ISDN/B-ISDN (ATM) may not be as simple as it will be for conventional networks. The Army must, therefore,
investigate and develop alternative ATM-based, network architectures extending voice bandwidth efficient techniques to the
tactical, integrated B-ISDN (ATM), ISDN, and tactical packet/circuit switched interfaces.

NOTE: The commercial and government internetworking communities are at the forefront developing high speed data
communications and networking. A primary output of the effort is the development of Open Systems Interconnection (OSI)
architecture. The OSI architecture represents internetworking functionality as seven distinct layers defined by intra layer
network standards and inter layer network protocols. The upper layers - application, presentation, and session - provide users a
transport service. The lower layers - network, data link and physical - provide users a network service necessary to interact with
a given physical network. This topic investigates the processes related to network service support, OSI layers 1 through 3,
offered by non conventional, high speed networks, such as ISDN/B-ISDN (ATM). The topic is investigating the support
provided by high speed network service, not unlike OSI 1-3, of integrated, voice, data, video associated with the OSI transport
service.

PHASE I: A 6 month feasibility study and tradeoff analysis for compressed voice data over VBR ATM Adaptation
Layer (AAL) techniques. Determine which compressed voice data over VBR AAL technique would be most efficient and cost
effective for implementation over tactical ISDN/B-ISDN (ATM).
PHASE II: An 18 month design, develop and test compressed voice data over VBR ATM algorithm effort. In addition,
demonstrate and evaluate the new algorithm in a network call setup (in-band and common control signaling) configuration.

PHASE III DUAL USE APPLICATIONS: The DoD will support this research. DoD's Technical Architecture Framework for
Information Management (TAFIM) requires improved system interoperability via a seamless, warfighter to CONUS
connectivity. As a result, enhancements to tactical Internet/ATM networks will benefit from compressed voice over VBR ATM
supporting the TAFIM objectives. DoD Digital Voice Processor Consortium (DDVPC) provides the focal point for the
coordination and development of advanced secure voice processing techniques such as:

1. The 2400 bps Linear Predictive Coder (LPC-10), used in the STU-II, STU-III, ANDVT, Minterm, Airterm, SCAMP, SCOTT,
EMUT, and five NATO country terminals.

2. The 9600 bps Adaptive Predictive Coder used in the STU-II.

3. The 4800 bps Code Excited Linear Predictive Coder used in the STU-III. DDVPC coordinates secure voice research,
development, and planning between the various DoD activities.

4. The just introduced, Secured Terminal Equipment (STE) provides enhanced capabilities that support new applications (e.g.,
video) while maintaining backward compatibility to the STU-III. The STE products are compatible with National ISDN 1 (NI-1)
and National ISDN 2 (NI-2) and with the analog Public Switched Telephone Network (PSTN). The ISDN compatible STE
provides the data throughput and digital connections permitting "toll quality," secure voice (32 kbits per second), fast data rates
(up to 128 kbits per second), secure three party conferencing and STU-III compatible modes. The STE's emulate STU-IIIs when
connected to the analog PSTN.

The proposed algorithm will also have wide commercial use. The commercial community requires an efficient, variable bit rate
(VBR) ATM Adaptation Layer (AAL) algorithm for voice data for a commercial ISDN/B-ISDN network environment.
Commercial markets will readily support this research and development.

A97-039 TITLE: Antennas for Satellite Communications-on-the-Move

KEY TECHNOLOGY AREA: Command, Control and Communications (C3)
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OBJECTIVE: To develop vehicular satellite communication antenna systems for all military (UHF, SHF, EHF) and commercial
(C, Ku) frequency bands for tactical / strategic satellite communications on- the-move. Innovative solutions, including, but not
limited to, the use of photonics, should provide practical and cost-effective technology solutions to the technical barriers
associated with these antenna systems.

DESCRIPTION: Commercial satellite antenna systems have been developed that provide vehicular stop-and-point capability,
and maritime / aircraft on-the-move satellite communications capability. These antenna systems utilize small, wide-beamwidth
receiver antennas to provide initial pointing and subsequent tracking of high power satellites in the relatively benign environment
of aeronautical and nautical yaw, roll, and pitch rates and angles. The desired characteristics of the satellite on-the-move antenna
systems include, but should not be limited to, maximum gain with minimal size, mountable on various military vehicles, ability
to track a satellite while the vehicle is in motion, ruggedized (e.g., able to withstand moderate impacts and harsh environmental
conditions), low profile, and operate in one or more of the military frequency bands (C, X, and Ku) and, optionally, in
commercial bands. Providing a methodology to initially position the antenna automatically to point to the satellite and
subsequently maintain the pointing angle (tracking) during vehicle motions is critical. The methodology and mechanism for
accomplishing pointing and tracking may differ in the various frequency bands specified.

PHASE I: Provide a research report on the current state-of-the- art in satellite on-the-move antenna systems. Provide
research and analysis, and an initial design report; include technical objectives, tradeoff analyses, system requirements, design
approach, component feasibility/availability analysis, and functional specifications/diagrams/descriptions for the proposed
antenna system.

PHASE II: Develop two prototype systems. The first prototype will be suitable for laboratory demonstration of the
pointing and tracking technology under expected environmental (temperature, vibration, shock) conditions. The second
prototype will be a complete system, including vehicle mounting hardware, and will be suitable for field demonstrations at
highway speed on improved roads, and at slow speed on unimproved roads and off-road.

PHASE III DUAL USE APPLICATIONS: The use of commercial satellite communications on aircraft, ships, buses,
automobiles, and recreational vehicles, for both business and personal entertainment, is expanding at a rapid rate. The desire of
the commercial user for satellite reception / communication on-the-move provides a rapidly expanding market for this
technology. Current commercial satellite communication on-the-move development efforts are intended primarily for reception
of entertainment television programming on-the-move in the benign environment of the interstate highway. This program will
develop the additional capability to transmit and receive voice, video, and data via satellite while on the move, and in less ideal
harsh off-road / unimproved-road environments. The technology developed could be used by the commercial developer to
improve on-the- move performance and expand into the off-road / unimproved-road consumer sector.

A97-040 TITLE: Low Power Helmet-Mounted Display Development

KEY TECHNOLOGY AREA: Electronics

OBJECTIVE: Develop and demonstrate a low-power, low-cost, miniature display suitable for use in Army Head Mounted
Display (HMD) systems (Aviation, Armor, and Infantry) and with significantly improved day/night imaging characteristics. Of
particular interest is low- power technology that improves display gray-scale/contrast, matrix and motion related artifacts, and
night/day dimming range.

DESCRIPTION: Today's soldier requires enhanced imaging capabilities to remain effective under all battlefield conditions. The
collection and presentation of imagery and data to the soldier requires a display which is capable of simultaneously displaying
high-resolution sensor video, tactical data, and graphics. These data must be useable by the soldier under all battlefield
atmospheric and environmental conditions. For the soldier, low-power consumption is of paramount importance. A display
which will permit untethered imaging capability during extended missions requires improved power and luminous efficiency.
New approaches to miniature displays and display driver architectures suitable for use in light/weight HMD's are sought which
will: (1) increase the number of discernible gray levels, (2) increase dynamic range (instantaneous and time-varying), (3) expand
the dimming range (to accommodate overcast starlight to daylight lighting conditions), and (4) reduce the existence of both
spatial- and time-based image artifacts. Device architecture should initially be capable of monochrome VGA & RS-170 with a
well-defined growth path to higher resolutions (>1K2) and color capability. Proper emphasis shall be given to state-of-the-art
HMD optics and sensors such that overall HMD system performance is not sacrificed for display performance or yield.

PHASE I: Develop a laboratory-level concept demonstration unit which provides the required performance outlined in
the description. At the end of Phase I, a functional demonstration unit will be delivered to the government, along with a
comprehensive report detailing the design and performance of the unit.

PHASE II: Design, fabricate, and test a prototype display unit suitable for integration into an HMD system. At the end
of Phase II, a functional prototype display suitable for integration into a working HMD system will be delivered to the
Government. A manufacturing plan for high-volume, low-cost production will also be provided to the Government at the end of
Phase II.
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PHASE III DUAL USE APPLICATIONS: A low-cost, low-power, high- performance video display has potential for use in
many untethered applications, such as law enforcement, fire-fighting, education, inventory control, entertainment, virtual screens
for mobile computing, and interactive virtual environments.

A97-041 TITLE: New Multipath and Co-channel Interference Suppression Techniques for Digital Data

KEY TECHNOLOGY AREA: Command, Control and Communications (C3)

OBJECTIVE: To investigate, develop, and demonstrate improved multipath and co-channel interference (CCI) suppression
methods for digital communications signals that are based on recently emerging Per- Survivor Processing (PSP) techniques.

DESCRIPTION: Modern communications systems are frequently limited in capacity by the ability to reuse frequencies in the
radio spectrum and interference due to multipath fading. Frequency reuse is usually limited by co-channel interference caused
by another communications user operating on the same, or nearly the same, frequency (in-band) in the same geographic area.
Multipath interference occurs when the main signal path is simultaneously received along with reflected and delayed versions of
the same transmitted signal. Traditional design methods for digital systems operating over a noisy and dispersive
communications channel usually employ an adaptive equalizer for channel estimation and acquisition. A decision feedback
equalizer has been used in some cases to mitigate interference effects. PSP affords a general framework for approximating an
optimum Maximum Likelihood Sequence Estimation receiver in an uncertain environment, such as an unknown intersymbol
interference (ISI) channel. Per-Survivor Processing provides a method of estimating unknown parameters within the structure of
a Viterbi algorithm. The data sequence associated with each survivor in the Viterbi processor is used as data-aiding sequence for
the "per-survivor" estimation of the unknown parameter. This research will attempt to use these PSP techniques in the
development of multipath and co-channel interference mitigation methods.

PHASE I: Investigate theoretical approaches for multipath and co- channel interference mitigation using PSP; develop
and simulate promising methods and techniques; evaluate and compare the performance of PSP-based techniques versus other
methods; and document the approach, design, and performance results in a Phase I report.

PHASE 1II: Implement and demonstrate computationally-efficient techniques on appropriate commercially-available
processing hardware (e.g., a 6U Versa Module Europa (6U VME) Digital Signal Processor (DSP) or vector/array processors) to
illustrate the operational feasibility and functionality of the algorithms in a realistic signal environment. The result of Phase II
will be a demonstration prototype that employs PSP-based techniques for multipath and co-channel interference mitigation of
digital communications.

PHASE III DUAL USE APPLICATIONS: This technology would have tremendous application in the commercial
communications market. Communications systems and networks employing digital signaling schemes would all benefit from
these techniques. Mobile communications systems, such as digital cellular phones and fax/modems, and the emerging Personal
Communication Systems/Networks are just a few of the potential commercial markets in the communications industry.
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A97-042 TITLE: Monolithically Integrated HgCdTe Staring Infrared Focal Plane Array (IFRPA)

KEY TECHNOLOGY AREA: Sensors

OBJECTIVE: Develop a technology for producing a megapixel staring infrared focal plane array with the functions of optical
detection and charge readout monolithically integrated on a common silicon wafer. Demonstrate this technology by fabricating
and delivering a prototype of this array.

DESCRIPTION: DoD surveillance and target acquisition missions share a common need for long standoff distance and wide
field of view. Staring Infrared Focal Plane Arrays with high pixel count and density based on the HgCdTe materials' system have
the potential to satisfy these requirements. The baseline process for fabricating IRFPAs is a hybrid technology wherein HgCdTe
detector array chips and Si readout chips are produced separately and joined element by element with Indium. The size and
hence the number of pixels in hybrid arrays are limited by the thermal expansion mismatch between HgCdTe and Si. A cost
effective and robust alternative would be an IC-like technology where detector and readout circuits are monolithically integrated
on a common silicon wafer. Innovative concepts are sought for achieving this integration. IRFPA design objectives include
LWIR spectral response, 1280 X 960 array size, 25im pitch, p on n detector technology, 60Hz frame rate, and 77K operating
temperature.

PHASE I: Design a monolithic IRFPA according to the objectives listed above and with particular attention to
maximizing the optical fill factor. List the processing steps that will be required to fabricate the IRFPA and assign a risk to each
step relative to the current state of the art. Demonstrate feasibility of a vapor phase process for achieving device-quality epitaxy
of HgCdTe detectors on Si wafers by fabricating and testing an MWIR or LWIR diode. This process must be amenable to
scale-up to large-area arrays and must be entirely compatible with the maximum temperature allowed for a Si readout circuit.

PHASE II: Design and fabricate a Si ROIC. Demonstrate a detector/readout-circuit interconnect technology which is
compatible with both HgCdTe and Si. Fabricate and test a monolithically integrated MWIR or LWIR HgCdTe IRFPA. Perform
an imaging demonstration with this array.

PHASE III DUAL USE APPLICATIONS: All infrared systems used in surveillance, automotive collision avoidance, and in
fire-fighting would benefit from the high resolution, extended field of view, and simplicity of design of a large-area staring
IRFPA.

A97-043 TITLE: Photonic And Microwave Transmit/Receive (T/R) Modules For Optically-Controlled Phased Array Antennas

KEY TECHNOLOGY AREA: Electronics

OBJECTIVE: To develop low-cost photonic and microwave transmit/receive (T/R) modules and antenna elements for optically-
controlled phased array antennas. The devices will operate at a nominal optical wavelength of 1319 nm. The module design (or
family of designs) will accommodate RF carriers from 7 to 60 GHz and allow an antenna element spacing of approximately
lambda/2. The near-term goal is a photonic/microwave hybrid structure. In this program, a detailed study of the module
configuration and performance parameters will be undertaken.

DESCRIPTION: Communications and Electronics Command (CECOM) is developing technology leading to the demonstration
of optically- controlled phased array communications sub-systems for Army communications on-the-move (OTM). Carrier
frequencies might vary from 7 to 60 GHz, with data rates of 2.4 Kb/s to 155 Mb/s or more. Adaptive multiple antenna beams and
adaptive null capabilities will ultimately be required. Major emphasis is being placed on a high degree of photonic integration to
develop modular, scalable, and "frequency independent” subsystems for multiple applications and to reduce size, weight, and
cost, thus leading to a practical realization for Army tactical systems. Near-term emphasis is on optical phase control. These
systems will support the Army initiative to "digitize the battlefield." CECOM has already initiated research and development
contracts in support of some aspects of these sub-systems. The resulting T/R modules will be incorporated into the optical
heterodyne phased array test bed being developed at CECOM. Through ongoing and planned contractual efforts, this test bed is
migrating toward an objective architecture for an optically-controlled phased array antenna subsystem for tactical
communications on-the-move. An end result would be the incorporation in a prototype phased array antenna system, and a
fielded demonstration of this prototype system.

PHASE I: Design and develop photonic/microwave T/R modules and antenna elements. Computer techniques will be
employed for the design and simulation of the photonic microwave circuitry. Electromagnetic (EM) computer simulation will be
used to design the module housing as well as for planar antenna design. Proof- of-concept and feasibility will be shown.

PHASE II: In Phase II, a continued analysis based on Phase I conclusions will be performed. Photonic/microwave T/R
modules and antenna elements will be fabricated and incorporated in a planar phased array antenna system and thoroughly
characterized. A final demonstration of the prototype will show proof-of- concept.
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PHASE III DUAL USE APPLICATIONS: The techniques developed under this topic will have an impact in personal
communications systems, intelligent highways, electronic toll collection, cable television (CATV) and satellite systems.

A97-044 TITLE: Battle Damage Prediction (BDP)

KEY TECHNOLOGY AREA: Human Systems Interface

OBJECTIVE: To develop a prediction process which will assist the Battle Damage Assessment operator in performing timely
damage estimates for both physical and functional damage assessment. For physical damage assessment, the intent is to
investigate existing force/ratio models for their utility in predicting battle damage estimates, particularly in the direct-fire zone.
Although models currently exist, automatic BDP calculations do not. Therefore, this effort will generate the required calculation
methods and tools and develop a process for their use with appropriate force/ratio models. This topic will also investigate the use
of EW models for the prediction of functional damage assessment.

Limited access to the CECOM's Digital Integrated Lab/Testbed (DIL) will be allowed (although not required) as appropriate to
fulfill the objectives. The DIL consists of interconnected distributed laboratories, testbeds, Battle Labs, field sites contractor
testbeds, and simulations, along with technical engineering expertise at these facilities. These connected systems, combined with
modeling and simulation, allow end-to-end testing of an individual system's capability to operate in the tactical environment.

DESCRIPTION: Battle Damage Assessment (BDA) is defined as the timely and accurate estimation of damage resulting from
the application of military force, either lethal or non-lethal, against an objective or target. BDA estimates can be
time-consuming and can include both physical and functional damage assessment. Physical BDP models currently exist,
however, the automatic calculations for these models do not. This research effort is directed at developing an automated process
to use existing force/ratio models to calculate physical battle damage estimates in the direct-fire zone. In addition, investigate
existing EW models and develop a process for incorporating them in predicting functional damage estimates. The resulting BDP
deliverable will consist of an operational prototype which can be integrated with current BDA work at CECOM's Intelligence
and Electronic Warfare Directorate (IEWD). In addition, this concept was developed in conjunction with Program Manager
(PM) Intelligence Fusion personnel with an interest in using the resulting technology within All Source Analysis System (ASAS)
Block II.

PHASE I: Study current force/ratio and Electronic Warfare (EW) models. Investigate their use in predicting battle
damage estimates. Develop the required automatic calculations. Design a process for using the identified models, performing
the associated automatic calculations, and presenting the results.

PHASE II: Implement and demonstrate a prototype of the Phase I design. Integrate the Phase II prototype with
IEWD-designated systems.

PHASE III DUAL USE APPLICATIONS: The underlying principles of this technology would be applicable to generating
physical damage estimates for any type of natural or man-made destruction for which predictive models exist. Such applications
include predicting damage to areas affected by hurricanes, tornadoes, or other weather-related disasters, as well as damage to
buildings resulting from terrorist bombs and/or natural causes such as earthquakes. This technology would also be useful in
predicting the impact of natural and man-made interference in various types of communications systems.

A97-045 TITLE: Real-Time Image Fusion Processor for Helicopters and Land Vehicles Navigation

KEY TECHNOLOGY AREA: Sensors

OBJECTIVE: To develop algorithms for combining the most salient features of registered infrared and near-infrared navigation
sensor imagery into a single image. Implement the selected algorithms, in real-time, using commercially-available
general-purpose processors or digital signal processing devices. Image fusion techniques may be implemented using gray scale
or chromatic techniques.

DESCRIPTION: Wide field-of-view, unity magnification thermal- and image-intensified night vision sensors are used for
helicopter navigation and driving applications. Thermal sensors provide cues on the terrain and the surrounding environment by
sensing emitted radiation, i.e. temperature differences, and are independent of ambient illumination. Image-Intensified sensors
provide cues using reflected radiation, i.e. light, and thus are not affected by poor thermal contrast. Since the information
contained in the respective wavebands is uncorrelated, the most salient features from each can be combined to provide the
aviator or driver with an unprecedented amount of operationally significant information. The fused image can be displayed on a
Helmet-Mounted Display (HMD) or on a panel-mounted display. The imagery can be gray scale or color, depending upon the
fusion approach. Display type does impact image fidelity, and the type of display used must be accounted for in the fusion
design. Since navigation sensors are not primarily used for targeting, the quantitative user evaluation of image fusion algorithm
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performance is nontrivial. The Army has designed a specific set of experiments to quantify the benefits of image fusion
algorithms, using a known set of images. Since the high-fidelity imagery used for navigation tasks typically has more than 5
times the bandwidth of conventional sensors, innovative techniques are required to perform image fusion in real- time.

PHASE I: The vendor shall identify advanced fusion algorithms, concepts for hardware implementation, and shall
provide fused images for evaluation. The Army will provide images from a high- resolution, second-generation thermal sensor
and a co-located HDTV image intensified sensor for image fusion. The vendor shall assist the Army with designing and
conducting experiments to evaluate image quality and the operational potential for the given fusion technique.

PHASE II: The vendor shall design and fabricate a real-time image fusion processor. Provide the capability to
implement the Phase I image fusion algorithms on thermal- and image-intensified sensors that use the RS-343A, 1023-line
specification with minimal latency. The fusion processor shall maximize the use of COTS image processing devices. The
vendor shall assist in the laboratory and flight evaluation of the image fusion processor.

PHASE III DUAL USE APPLICATIONS: Immediate application for such applications as surveillance, police, fire, search and
rescue, machine vision and medical imaging and image processing.

A97-046 TITLE: Wireless and PCS Sub-Networks for Near Term Digital Radio/ Future Digital Radio

KEY TECHNOLOGY AREA: Command, Control and Communications (C3)

OBJECTIVE: Determine the effectiveness and usability of open architecture systems by evaluating enhancements for the Near
Term Digital Radio (NTDR) by using emerging commercially based PCS/Wireless LAN technology areas that might be included
in the Future Digital Radio (FDR).

Limited access to the CECOM's Digital Integrated Lab/Testbed (DIL) will be allowed (although not required) as appropriate to
fulfill the objectives. The DIL consists of interconnected distributed laboratories, testbeds, Battle Labs, field sites contractor
testbeds, and simulations, along with technical engineering expertise at these facilities. The connected systems, combined with
modeling and simulation, allow end-to-end testing of an individual system's capability to operate in the tactical environment.

DESCRIPTION: Deliver lab models with a PCS/wireless LAN capability (voice and data) built into NTDR or the lab models
that the Government currently has to prototype the DCD/BCBL(G) WIN architecture. Embed a wireless module (PC 104) in a
radio and include 8 wireless LAN terminal devices to set up a wireless LAN network for a command post or for dismounted
soldiers (WIN goal is 3 Mbps at 3 km.). Interface this wireless LAN into the NTDR network using the NTDR router so as to
pass traffic between/through the two networks (NTDR/SDR and wireless LAN). Show an IP voice capability. COMSEC is
desired but a growth path shall be reserved/identified. Determine if it is possible to reuse NTDR software in a different
frequency range to set up another tier in the network.

PHASE I. Deliver 1-2 lab models with a PCS/wireless LAN capability (voice and data) integrated with but not
necessarily built into NTDR or the lab models that the Government currently has to prototype the DCD/BCBL(G) WIN
architecture. Externally integrate wireless module with the radio and include 8 wireless LAN terminal devices to set up a
wireless LAN network for a command post or for dismounted soldiers (WIN goal is 3 Mbps at 3 km.). Interface this wireless
LAN into the NTDR network using the NTDR router so as to pass traffic between/through the two networks (NTDR/SDR and
wireless LAN). Referring to above, determine if it is possible to reuse NTDR software in a different frequency range to set up
another tier in the network.

PHASE II: Deliver 1-2 lab models with a PCS/wireless LAN capability (voice and data) built into NTDR or the lab
models that the Government currently has to prototype the DCD/BCBL(G) WIN architecture. Using a PC 104 board, embed a
wireless module in a radio and include 8 wireless LAN terminal devices to set up a wireless LAN network for a command post or
for dismounted soldiers (WIN goal is 3 Mbps at 3 km.). Interface this wireless LAN into the NTDR network using the NTDR
router so as to pass traffic between/through the two networks (NTDR/SDR and wireless LAN). Show an IP voice capability
between users in the same net and users located on a distant NTDR net that needs routing. COMSEC is desired but a growth path
shall be reserved/identified.

PHASE III DUAL USE APPLICATIONS: Wireless LANs, Personal Communications, Networking, Voice/telephone over the
Internet.

A97-047 TITLE: Transition to the Objective C41 Modeling and Simulation Development

KEY TECHNOLOGY AREA: Modeling and Simulation (M&S)
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OBJECTIVE: To develop a plan to transition current Army command, control, communications, computers, and intelligence
(C4I) modeling and simulation (M&S) products to an objective M&S environment that meets criteria established by the Army
Enterprise Strategy Task 9 M&S Subgroup.

DESCRIPTION: Realizing the benefits of M&S in the RDA, ACR, and TEMO domains for C4I systems will require a
significant improvement in M&S tools and practices. Current C41 M&S is done in isolation, with the C4l system as a
stand-alone element and without regard to battlefield return-on-investment. Battlefield return-on-investment measures of
effectiveness (MOEs) include the effect of the C4I technology on unit lethality, survivability, and operational tempo. These
MOE:s need to be examined at each echelon, from the individual soldier through echelons above corps level, to assess overall
operational effectiveness of the system. C41 M&S must support virtual, constructive, and live simulations for all applications
and domains.

The objective M&S environment for C41 systems must support the evaluation of C4I systems in the RDA, ACR, and TEMO
domains in a timely manner in virtual, constructive, and live simulations, as appropriate. The environment must support the
following activities: systems prototyping and performance analysis, advanced systems concepts evaluation, architecture
(operational, functional, system) definition/evaluation (including what-if and traffic-loading analyses) doctrine development,
training, and operational effectiveness evaluations. The environment must be readily reconfigurable and support requirements
for real-time simulation. The objective simulation environment will support all phases of the C4I system life- cycle, from system
concept definition through development, acquisition, and fielding, and post-deployment. The Army Enterprise Implementation
Plan, Task 9 Action Plan, specifies the use of Department of Defense (DoD) compliant tools and methodologies, including the
High-Level Architecture (HLA), to oversee the prioritization and integration of C4I models to facilitate trade-off analysis and
validation of the Operational Architecture and the Technical Architecture and to support the efforts of the Architecture Control
Committee. Toward this end, the Task 9 M&S Subgroup was formed to define a common environment to support evolving
Army C41 M&S efforts. The objective M&S environment for C41 systems will support the evaluation of C4I systems in the
research, development, and acquisition (RDA); advanced concepts requirements (ACR); and training, exercises, and military
operations (TEMO) domains in a timely manner in virtual, constructive, and live simulations, as appropriate. The objective
environment will provide flexibility, scalability, and cost- effectiveness, while promoting hardware and software reuse between
organizations, and will provide interfaces to prototype/operational C4I systems.

Limited access to the CECOM's Digital Integrated Lab/Testbed (DIL) will be allowed (although not required) as appropriate to
fulfill the objectives. The DIL consists of interconnected distributed laboratories, testbeds, Battle Labs, field sites contractor
testbeds, and simulations, along with technical engineering expertise at these facilities. The connected systems, combined with
modeling and simulation, allow end-to-end testing of an individual system's capability to operate in the tactical environment.

PHASE I: Develop a roadmap for transitioning existing M&S efforts so that the operational and systems architectures
employed by organizations involved in C4l M&S can be met by the technical architecture developed by the Task 9 M&S
Subgroup. The transition plan will include a detailed plan, at the resource and milestone level, for transitioning from existing
M&S environments to the objective environment. The plan shall consider how the Government will transition to the objective
environment as expeditiously as possible while ensuring that near-term digitization commitments are met. The plan will
consider the following: requirements for new model development; adaptation of existing models, simulations, and databases;
The transition plan will identify requirements for adapting existing models, simulations, and databases; interoperability
requirements between new and existing models and simulations; physical plant, including hardware, software, and networking;
configuration management; and validation, verification, and accreditation (VV&A).

PHASE II: As a pilot project, existing CECOM system performance models (SPMs) will be rehosted to the objective
environment, using standards developed under the Task 9 M&S Subgroup study. A demonstration of a representative slice of the
CAC2 SPM functionality will be conducted to demonstrate the feasibility of the concept. The results of this project will be
documented in a technical report. The final report, including lessons learned, will be delivered at the conclusion of the
demonstration.

PHASE III DUAL USE APPLICATIONS: Work described above will include commercially available tools. Potential interest
to industry as a framework that allows the interoperability of models and simulations.

A97-048 TITLE: System Architecture Tool Design

KEY TECHNOLOGY AREA: Modeling and Simulation (M&S)

OBJECTIVE: System engineers designing advanced digitized system architectures for the Army utilize many tools for the
analysis and evaluation of alternative architectural solutions. Among these are those that are used to document the alternatives in
a such a manner to allow easy evaluation and modifications. These design alternatives are evaluated utilizing many of the
modeling and simulation tools available within the Army. The modeling and simulation tools are automated but the translation
between tools and system documentation are not.
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The System Architecture (SA) designs for the evolving digitized Force XXI are presently being prepared manually. Therefore
any change to the operational requirements or changes suggested by the modeling and simulation results which will affect the
system architecture presently requires a manual update of the SA. Optimization of the system architecture requires rapid
synthesis and analysis of the system architecture. An approach to alleviate this situation is to utilize an integrated tool suite to
synthesize and optimize the SA. This proposal is to request funding for the documentation and analysis of tool requirements and
development and preliminary design of a High Level Automated System Architecture Development Tool Suite.

Limited access to the CECOM's Digital Integrated Lab/Testbed (DIL) will be allowed (although not required) as appropriate to
fulfill the objectives. The DIL consists of interconnected distributed laboratories, testbeds, Battle Labs, field sites contractor
testbeds, and simulations, along with technical engineering expertise at these facilities. The connected systems, combined with
modeling and simulation, allow end-to-end testing of an individual system's capability to operate in the tactical environment.

DESCRIPTION: The present System Architecture documentation is manually created from a variety of operational architecture
database structures. The software applications used to create the myriad of products which describe the System Architecture are
not integrated with each other or even compatible. The degree of automation is presently drawing tools. A change in the
operational architecture of the force, requires a manual update of each of the products. This situation does not allow the system
architect to rapidly evaluate alternative system architectural solutions and assess performance differences through modeling and
simulation. In addition, configuration management of the system architecture so documented is a manual, time consuming and
somewhat unwieldy job to manage. As an example more than twenty products are used to describe the TFXXI SA.

The products presently produced which document a System Architecture include the organizational Configuration Diagrams- the
so called Horseblankets (and extended Horseblankets), Equipment Configuration Diagrams- which include OPFAC Equipment
interconnection information, and information system configuration diagrams which provide the following views:

-Hardware view for example of the computer infrastructure

-Communication & Network view- which provides the communication link, router and communication hub information
-Application View- which provides information on location of specific application software

-Data View- provides information about location of databases and describes the database management system
-External Interfaces-describes interfaces to higher, parallel and joint forces systems

-Security view which provides information of the SA from a security system standpoint.

These views are presented now for TFXXI in the forms of Laydowns, Matrices and Diagrams - all difficult to analyze and
optimize performance metrics through modeling and simulation.

PHASE I: The contractor will work with the government technical staff to develop a specification and concept of
operation for an Automated Tool Suite which will take the various requirements of the Army Operational Architecture and
automate the synthesis of the System Architecture.

PHASE II: The contractor will develop, design and demonstrate the automated tool suite by using it to synthesize and

analyze Force XXI System Architectures. It will include design of the database structure and the algorithms necessary to
transform the database information into models for simulation and optimization of performance. The algorithm will allow for
both graphical and database representation of the SA, automatically transforming from one form to the other.
PHASE III DUAL USE APPLICATIONS: The tool will not be specifically designed only for use by the ARMY. The tool suite
will allow commercial use in system synthesis and analysis, where a database description of system requirements must be turned
into a system design optimized for performance. It is envisioned that such a tool suite has widespread commercial applications
in the communications, transportation, building industries.

A97-049 TITLE: Micro-transmitter and Rangefinder
KEY TECHNOLOGY AREA: Sensors

OBJECTIVE: To develop and demonstrate new and innovative designs of compact 1.5 im laser transmitters and eyesafe
micro-laser rangefinders (iLRF). The iLRF shall consist of a 1.5 im laser transmitter that weighs less than 4 oz, emits
approximately >50iJ per pulse, has a pulse width of <20ns, and can operate at a >10 Hz repetition rate. The new rangefinder
concepts must include power, processor, and interface components for a complete ranging-capable system. (Alternative laser
waveforms, wavelengths, and processing techniques will also be considered to meet the iLRF application).

DESCRIPTION: The U.S. Army initiated a program in the 1980's to develop new laser technologies that would result in a
portable, eye- safe laser rangefinder. The result of the program was the 1.5 im Mini Eye-Safe Laser Infrared Observation Set
(MELIOS). Now, a decade after the MELIOS development, the U.S. Army is searching for an even smaller eye-safe laser
rangefinder for use by individual soldiers as required by the Army's Land Warrior Program. This new micro-laser rangefinder
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(ILRF) will be an integral component of the individual soldier's future weapon (the Objective Individual Compact Weapon
(OICW)), fire control system. Range to the target is critical for the soldier to use OICW to accurately fire bursting munitions.

A 1.5 im micro laser transmitter with high peak-power is also necessary for applications such as target location and illumination.
The iLRF must be highly efficient and capable of robust operation throughout a temperature range of -30 to 50 degrees C. The
transmitter can be a semiconductor laser, or bulk solid state laser with or without a wavelength shifter.

The iLRF 's system specifications are a 3000+1 meter ranging capability (assuming a 7Km visibility day) to a man-sized target.
Class 1 eye-safe operation (per ANSI Z136.1-1993) at a greater than 10 Hz firing rate, an integrated NIR laser diode for
boresighting, and a total weight (including battery) of less than 8 ounces. Sighting optics have not been included since iLRF will
be boresighted (via integrated NIR laser diode) with an optical sensor mounted on the OICW for pointing.

PHASE I: Investigate new and innovative designs for iLRF. Define requirements of the iLRF based on mission
definition and system design. Perform laser source, detector, processor, and readout/interface analysis. Modeling and analytical
evaluation shall be used to predict the merits of the concepts. A baseline shall be established with detailed designs of the iLRF
for implementation. A breadboard prototype, iLRF transmitter shall be constructed for concept proof-of-principle. The
contractor shall demonstrate all laser and processor parameters defined in the objective on a small breadboard. A design path to
reach the weight goals shall also be delivered at the end of Phase I.

PHASE II: Implementation of the iLRF concepts and construction of iLRF system. Prototype design of the iLRF shall
be evaluated. A iLRF brassboard prototype, capable of light field operation shall be fabricated. The brassboard prototype
designs shall be optimized for producibility and cost-effectiveness. Detailed design drawing and specification shall be
developed. The contractor shall build 10 devices that meet all the design parameters.

PHASE III DUAL USE APPLICATIONS: This technology would have application for commercial range finder applications for

recreational and industrial activities, perimeter security, and for target location or collision/obstacle avoidance sensors on
automobiles and industrial robotics systems.

A97-050 TITLE: Tools for Rapid Development of Graphical Information System (GIS) Applications

KEY TECHNOLOGY AREA: Command, Control and Communications (C3)

OBJECTIVE: Demonstrate software technology that allows rapidly built and end-user modifiable geographic information
applications.

As a component of the CECOM RDEC Digital Integrated Lab (DIL), the