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AMENDED FY 1992/FY 1993 BIENNIAL RDT&E, ARMY
PROGRAM ELEMENT DESCRIPTIVE SUMMARIES
INTRODUCTION AND EXPLANATION OF CONTENTS

1. General. This section has been prepared for the purpose of providing information concerning the
US Army Kesearcn, Development, Test and Evaluation program. The Descriptive Summaries provide narrative

information on all RDT&E,A program elements and projects.

2. Relationship of Amended FY 1992/FY 1993 Biennial Budget to the FY 1992/1993 Biennial Budget
submitted to Congress. This paragraph provides a list of program elements restructured, transitioned, or
established to provide specific program identification.

A. Program Element Restructures

OLD NEW
PE/PROJECT TITLE PE/PROJECT
0203806/DB65 HAWK Product Improvement Program 0203801/D690
0303401/D491 Communications Security Equipment Tech 0303140/D491
0603813/DB37 TRACTOR PULL 0602813/DC48
0603002/D995 Soldier Survivability 0503001/DXXA
0603007/A795 Education and Training 0603007/A794
0603393/DB64 TRACTOR TREAD 0603018/DB89
0603645/DB83 TRACTOR DUMP 0603019/DB90
0603808/DB58 TRACTOR CAGE 0603322/AB92
0603808/DB58 TRACTOR CAGE 0603322/AB93
0604813/DB63 TRACTOR PULL 0603813/DB37
0604216/DC72 T-800 Engine 0604223/DC72
0603606/D609 Heavy Assault Bridge 0604649/DG26
0605894/All Minor Construction 0605876/Al1
0605894/All Maintenance and Repair 0605878/All
B. Developmental Transitions of Major Programs

OLD NEW
PE/PROJECT TITLE PE/PROJECT
0602303/A214 Dual Mode Seeker 0603313/D404
0602782/AH92 Tactical Communications System - AD 0603805/D246
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C. Establishment of New Program: Elements

TITLE

Communications Security Equipment

Modeling and Simulation

TRACTOR PULL

TRACTOR TREAD

TRACTOR DUMP

Future Command and Control Vehicle

Air Defense/Precision Strike Technology Demonstration
Artillery Propellant Development

Engineer Mobility Equipment - Advanced Development
TRACTOR PULL

Engineer Mobility - Engineering Development

Minor Construction (RPM) - RDT&E

Maintenance and Repair (RPM) - RDT&E

NEW
PE/PROJECT
0303140/D491
0602308/AC99
0602813/DC48
0603018/DB89
0603019/DB90
0603053/DG23
0603238/All
0603640/DB91
0603649/DG24
0603813/DB37
0604649/Al1
0605876/All
0605878/All

3. The following program elements are Classified/Special Access Programs and are submitted off line

through OSD. Details will be furnished upon request.

06021044
0602122A
0602123A
0602788A
0602813A
0603003A, Project DR38
0603009A
0603012A
0603013A
0603017A
0603322A
0603393A
0102814A
0603018A
0603019A
0603808A
0603813A
0604767A
0604769A
0604812A
0203744A
0203806A
0203808A
(301359A
0305127A
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@ 4. Program element #0603639A is classified SECRET znd will be provided as Appendix B upon
approv-d request.

5. RDTE, Army esources allocated to the Medical Research and Development Command, Fort Detrick,
Maryland were transferred to the Defense Health Programs Appropriation effective FY 1993. The program
efements involved were:

PE 0531101A, Project A91C
PE 0601102A, Project BS11
Project BS12
Project BS13
Project BS14
Project BS15
Project BS16
Project BS17
PE 0602787A, All Projec:s
PE 0603002A, All Projects
PE 0603105A, All Projects
PE 0603807A, All Projects
PE 0604807A, All Projects
PE 0605801A, Project MMO2
PZE 060G5898A, Project MMO3

6. Classification, Classified information is identified by use of brackets [ ]. The abbreviation OADR
’ used in the classification block throughout this document means Originating Agency Determination Required.
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BUDGET ACTIVITY
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3 0601104A Federally-Funded Research and Development Center Electromechanics
and Hvpervelocity Physics . . . ........oo i i 14
4  0602104A TRACTORROSE . ....... e, e et iv
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29  0602787A Medical Technology . ........ ...ty 210
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Aircraft Engine Component Improvement Program ...........c00veeennnns . 02037524 17
Aircraft Weapons . .. ... oo i ittt i i e e 0604202A 398
All Source Analysis System . . . ............. . ... e 0604321A 427
Anti-Satellite Weapons (ASAT) . ... .0ttt iii it it 0603392A 293
Armed, Deployable OH-58D .. ................. Ga et e eare e 0604220A 400
Armored Systems Modernization - Advanced Development . ................... 0603645A 317
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Army Technical Test Instrumentation and Targets .. ............ ... oo, 0605602A 598
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Army User Test Instrumentation and Threat Simulators .. .................... 0605603A 605
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Automatic Test Equipment Development . . . .......... .. ... iivwaas oes.. 0604746A 498
Aviation - Advanced Development . ... .. ... i e s 0603801A 366
Aviation Advanced Technology ........... ... .0 i i 0603003A 238
Aviation - Engineering Development . .. ............ ... .. i i, 0604801A 517
Aviation Technology . ............... ... ..., e e e 0602211A 113
Ballistics Technology . . .......... e 0602618A 138
Base Operations - RDT&E .......... N 0605896A 679
BAT s e e e e e e 0604768A 506
Chemical Biological Defense and Smoke Advanced Technology ................. 0603759A 355
Chemical/Biological Defense Equipment - Advanced Development ... ............ 0603806A 380
Chemical/Biological Defense Equipment - Engineering Development . .. ........... 0604806A 537
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Combat Vehicle Improvement Programs . ... ......... ..o, 0203735A 4
Command, Control and Communications Advanced Technology ................. 0603006A 259
Command, Control and Communications Systems - Engineering Development ........ 0604805A 531
Command, Control and Communications Technology . .. .......... e 0602782A 177
Communications Security (COMSEC) Equir.nent . ........ e e 0303140A 44
Computer and Software Technology ... ...... .. ... v, 0602783A 182
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Program Element Title
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AMENDED FY 1992/1993 BIENNIAL RDTE DESCRIPTIVE SUMMARY

Program Element: #0203726A
PE Title: Advanced Field Artillery Tactical Data System
Project Title: Advanced Field Artillery Tactical Data System

Project Number: D322
Budget Activity: #4

¢
T
g
i
b

<

POPULAR NAME: AFATDS

A. (U) SCHEDULE/BUDGET INFORMATION: ($ In Thousands)

SCHEDULE FY 1991 FY 1992 FY 1993 To Complete
Program ASARC Il 4/94
Milestones Version 1 10C 1/95
Engineering SDR 11/90 SSR 3/91
Milestones Version 1 PDR 6/91
T&E Version 1 SST 6/93 Version 1 IOTE 2/94
Milestones Version 1 FDTE 7/93 Version 2 FDTE 3/95
Contract Version 2 Option 5/92
Milestones

BUDGET FY 1991 FY 1992 FY 1993 Program Total

($000) (To Complete)

Major 20670 24310 25810 Cont
Contract
Support 6376 8457 6492 Cont
Contract
In-House 2987 3425 3740 Cont
Support
GFE/ 10030 11951 5590 Cont
Other
Total 40063 48143 41632 Cont
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UNCLASSIFIED

AMENDED FY 1992/1993 BIENNIAL RDTE DESCRIPTIVE SUMMARY

Program Element: #0203726A Project Number: D322
PE Title: Advanced Field Artillery Tactical Data System Budget Activity: #4
Project Title: Advanced ¥ield Artillery Tactical Data System

B. (U) BRIEF DESCRIPTION OF MISSION REQUIREMENT AND SYSTEM CAPABILITIES: The
Advanced Fiela Artillery Tactical Data System (AFATDS) will broaden and modernize the US Army fire support
command, control and communications (C3) system. As battle management system, AFATDS will provide
automated fire support in the Army Tactical Command and Control System (ATCCS) architecture in support of
close, rear and deep operations, nuclear, non-nuclear and chemical fire planning and the coordination of/and the
employment of all service/combined fire support assets to comnlement the commander’s scheme of maneuver.
AFATDS will accomplish this by providing fully automated support for planning, coordination and control of
all fire ,upport assets (mortars, close air support, naval gunfire, attack helicopters, offensive electronic warfare,
field artillery cannons, rockets and guided missiles) in the execution of close support, counterfire, interdiction,
suppression of enemy air defense and deep operations. AFATDS will automatically implement detailed
commander’s guidance in the automation of operational planning, movement control, targeting, target value
analysis and fire support planning. AFATDS is composed of a common suite of hardware and software ATCCS
Common Hardware/Software (CHS)) employed in varying configurations at different operational facilities (or
nodes) interconnected by tactical communication: 'n the form of a software-driven, automated network. Both
hardware and software will be capable of being tailored to perform the fire support command, control and
coordination requirements at any level of command. This will permit variable command and control relationships
and full fire support functionality at all echelons of field artillery and maneuver, from corps to battery or
company in support of all levels of conflict. The Marine Corps will utilize AFATDS and their unique
requirements will be added. AFATDS will interoperate with the German fire support system (ADLER) and British
fire support system (BATES).

C. (U) PROGRAM ACCOMPLISHMENTS AND PLANS:

(U) FY 1991 Accomplishments:

® (U) Demonstrated a segment of AFATDS concept evaluation running on ATCCS CHS
® (U) Completed system design; conducted system design review (SDR)

¢ (U) Analyzed soft . are requirements; conducted software specification review (SSR)

® (U) Conducted preliminary design review (PDR)

(U) FY 1992 Planned Program:

® (U) Conduct critical design review (CDR) of each computer software configuration item (CSCI)
® (U) Start Code, integration, and test of version 1 soft vare

¢ (U) Version 2 software OPTION decision to be made

(U) £Y 1993 Planned Program:

® (U) Conduct operator training for Force Development Test & Evaluation (FDTE)
® (U) Complete code, integration, and test of version 1

® (U) Conduct force development test and experimentation on version 1 software

® (U) Conduct the version 1 formal qualification test and the system software test

(U) Program Plan to Completion:

® (U) AFATDS Army Systems Acquisition Review Council (ASARC) 1II, 4/94
® (U) Start version 3, 11/94

® (U) Complete version 2, 1/95

o UNCLASSIFIED
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AMENDED FY 1992/1993 BIENNIAL RDTE DESCRIPTIVE SUMMARY

Program Element: #0203726A Project Number: D322
PE Title; Advanced Field Artillery Tactical Data System Budget Activity: #4
Project Title: Advanced Field Artillery Tactical Data System

® (U) Version 1 initial operational capability 10C), 1/95
® (U) Conduct follow-on test & evaluation of version 2, 7/95

D. (U) WORK PERFORMED BY: The support contract was awarded to ARC Professional Service Group,
Shrewsbury, NJ in August 1986. The version 1 software development contract with option for version 2

for the AFATDS software was awarded to Magnavox Government and Industrial Electronics Company, Ft.
Wayr.c, IN in Apr 1990. The in-house developing agency is the Program Executive Office, Command and
Control Systems, Ft Monmouth, NJ.

E. (U) COMPARISON WITH FY 1992/1993 BIENNIAL RDTE DESCRIPTIVE SUMMARY:
1. (U) TECHNICAL CHANGES: None
2. (U) SCHEDULE CHANGES: None
3. (U) COST CHANGES: None

F. (U) PROGRAM DOCUMENTATION:

Mission Element Need Statement 03/81
Letter of Agreement 12/84
Apprcvad Required Operational Capability (ROC) 01/89
Approved Operational & Organizational Plan (Updated) 01/89
System specification 12/89
AFATDS Test Evaluation Master Plan (TEMP) 03/90

G. (U) RELATED ACTIVITIES: USMC AFATDS Program. PM Common Hardware/Software and
Standardized Integrated Command Post System (SICPS) Program. Forward Entry Device. PE #0604818A
(Army Tactical C3I Systems Engineering). AFATDS is part of the overall ATCCS, which is managed by the
Program Executive Office Command and Control Systems. No unnecessary duplication exists within the Army
or DoD.

H. (U) OTHER APPROPRIATION FUNDS: ($ in Thousands) None

I. (U) INTERNATIONAL COOPERATIVE AGREEMENTS: Not applicable.

J. (U) TEST AND EVALUATION DATA: Not applicable.

UNCLASSIFIED
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AMENDED FY 1992/1993 BIENNIAL RDTE DESCRIPTIVE SUMMARY

Program Element: #203735A
PE Title: Combat Vehicle Improvement Program

A. (U) RESOURCES: ($ in Thousands)

Budget Activity: #4

Project
Number FY 1991 FY 1992 FY 1993 To Total
Title Actual Estimate Estimate Completion  Program
D280 Recovery Vehicle Improvement Program

500 -0- 10782 16675 27957
D330 M1A1 Block Improvement Program

109498 29624 11776 -0- 543282

D332 M2/M3 Fighting Vehicle Improvement Program

7054 -0- -0- -0- Cont
PE TOTAL 117052 25624 22558

B. (U) BRIEF DESCRIPTION OF ELEMENT: These programs respond to deficiencies highlighted durning
Desert Storm, continue evolutionary technological advancements and enhance the combat capability of toaday,
force. This program element provides combat effectiveness enhancements for the Abrams Tank and the Bradley
Fighting Vekicle System (BFVS) through a series of product improvements in the current productior vehicles.
The Recovery Vehicle Improvement Program is one initiative to addressing Operation Desert Storm deficiencies.

C. (U) JUSTIFICATION FOR PROJECTS LESS THAN $10.0 MILLION IN BOTH FY 1992 AND 1993:

UNCLASSIFIED
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AMENDED FY 1992/1993 BIENNIAL RDTE DESCRIPTIVE SUMMARY

Program Element; #0203735 Project Number: #D280
PE Title: Combat Vehicle Iimprovement Program Budget Activity: #4

A. (U) RESOURCES: (§ in Thousands)

Project

Number FY 1991 FY 1992 FY 1993 To Total
Title Actual Estimate Estimate Completion Program
D280 Recovery Vehicle Improvement Program

500 -0- 10782 16675 27957

B. (U) BRIEF DESCRIPTION OF MISSION REQUIREMENT AND SYSTEM CAPABILITIES: At 750
HP and 56 tons, the current recovery vehicle (M88A1) lacks tractive power to safely tow the 65+ ton M1A1
Abrams tank without a second M88 or M1A1 tank to act as a brake vehicle. The Improved Recovery Vehicle
(IRV) is a product improved M88A1. Improvements include an up-powered engine, increased armor protection,
and a heavier weight of 68 tons.

C. (U) PROGRAM ACCOMPLISHMENTS AND PLANS:

(U) FY 1991 Accomplishments:
® (U) Contract awarded to BMY for teardown and engineering

® (U) Contract awarded to BMY for final development and refurbishment of prototypes, test support and
development of TDP

(U) FY 1992 Planned Program: (Funded with FY 91 carryover)
¢ (U) Refurbishment of test vehicles

® (U) Application of necessary technical modifications

® (U) Begin planned test program

(U) FY 1993 Planned Program:
® (U) Complete technical and user testing
® (U) Acquire TDP

D. (U) WORK PERFORMED BY: An Engineering and Manufacturing Development (EMD) contract with
BMY Company, York, PA will produce 5 prototype vehicles which will be delivered to the government for test
in June 1992, uUperational and technical testing is scheduled to be completed by August 1993.

E. (U) COMPARISON WITH FY1992/1993 BIENNIAL RDTE DESCRIPTIVE SUMMARY:
1. (U) 1ECHNICAL CHANGES: A change to the ROC, dated 29 Jan 92, eliminates the requirement for
increased boom and winch capabilities.

2. (U) SCHEDULE CHANGES: None
3. (U) COST CHANGES: None

UNCLASSIFIED 5
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AMENDED FY 1992/1993 BIENNIAL RDTE DESCRIPTIVE SUMMARY ‘
Program Element: #0203735 Project Number: #D280
PE Title: Combat Vehicle Improvement Program Budget Activity: #4

F. (U) PROGRAM DOCUMENTATION:

ROC 01/92
TEMP 10/92

G. (U) RELATED ACTIVITIES: None
H. (U) OYHER APPROPRIATION FUNDS:
Weapcons and Tracked Combat Vehicles
SSN - GA0570
L. (U) INTERNATIONAL COOPERATIVE AGREEMENTS: Not applicable.

J. (U) MILESTONE SCHE:HULE:

MILESTONE MILESTONE SCHEDULE

Congress reinstated the IRV Program Jan90

IRV testing began at APG Augd0

AS/AP approved by HQDA Oct90

BMY contract award for teardown Mar91 ‘
BMY contract 2 award for TT/UT & TDP Sep91

Baseline test begins Juin®2

TT/UT commences Oct92

TT/UT completed Aug93

Milestone IIA decision Oct93

6 UNCLASSIFIED
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AMENDED FY 1992/1993 RIENNIAL RDTE DESCRIPTIVE SUMMARY

Program Element: #0203735A

PE Title: Combat Vehicle Improvement Program

Project Number: #D330
Budget Activity: #4

BLOCK

INTERVENICULAR INFORMATION SYSTENY

RADIO INTERFACE UNIT

REFORTING SYSTEM

Il IMPROVEMENT ELEMENTS

» 15430 DATA BUS
WPROVED

. POWER DIRTRIBUTION
» SOFTWARE DRIVEN MODULES

- DECY

+ MODINED SLI» ANG
« MTIGRATED DISPLAYS
« DIASNOSTICS (MTARTE)

« EMBEDOED HELP

POPULAR NAME: Abrams Tank

A. (U) SCHEDULE/BUDGET INFORMATION: (§ In Thousands)

SCHEDULE

FY 1991

FY 1992

FY 1993

To Complete

Program
Milestones

MI1A2 MSIHA 3/92

First M1A2 Delivery
11/92

Engineering
Milestones

First Proto Delivery
12/90

T&E
Milesoncs

User Test 08/91
Tech Test 01/91

Live Fire Test 11/92

Contract
Milestones

BUDGET
{$000)

FY 1991

FY 1992

FY 1993

Program Total
{To Complete)

Major
Contract

85468

24224

-0

Support
Contract

10248

3900

10276

09

. House
support

1431

1500

1500

-0

CFE/
a ther

2251

09

o
|[ Total

10949%

29624

11776

-0

AT
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UNCLASSIFIED
AMENDED FY 1992/1993 RIENNIAL RDTE DESCRIPTIVE SUMMARY

Program Element: #0203735A Project Number: #D330
PE Title: Combat Vehicle Improvement Program Budget Activity: #4

B. (U) BRIEF DESCRIPTION OF MISSION REQUIREMENT AND SYSTEM CAPABILITIES: The
Abrams Main Battle Tank incorporates significant advances in crew protection, firepower, and mobility, and was
designed with growth potential in mind. The Abrams Block Improvement Program (BIP) provides for timely
initiation of evolutionary improvements which anticipate threat changes and capitalizes on technological
opportunities. The BIP introduces time-phased product improvements to the production line in groups called
"Blocks" to minimize production costs while providing effective configuration control. The FY1985 block
improvements resulted in the M1A1 Abrams Tank which incorporates the 120mm gun system, a hybrid nuclear,
biological and chemical (NBC) overpressure system, upgraded armor, and suspension/final-drive upgrade. The
FY 1985-1993 block improvement (Block II) includes a Commander’s Independent Thermal Viewer, Improved
Commander’s Weapons Station, position navigation unit and a digital data power bused eiectronics architecture.
These improvements will provide lethality, fight ability and survivability, along with improvements and cost
reductions in both maintenance and operations and support (O&S). Performance of these enhanced compon:, nts
is integrated via a digital data and power bussed architecture, which because of its modular design, can
accommodate additional components without major hardware updates. The effort includes a modast weight
reduction program. This BIP will significantly enhance the Abrams’ survivability and overali effectiveness on
the battlefield.

C. (U) PROGRAM ACCOMPLISHMENTS AND PLANS:

(U) FY 1991 Accomplishments:
® (U) Delivered 10 M1A2 prototypes
® (U) Began development and qualification testing of the M1A2 tank

(U) FY 1992 Planned Program:
¢ (U) Complete user and technical testing to support milestone IHIA
® (U) Conduct milestone IIIA ASARC and award low-rate initial production contract for 62 M1A2 tanks

(U) FY 1493 Planned Program:

® (U) Conduct production demonstration of 62 tanks and distribute per Basis of Issue Plan
® (U) Complete technical testing

¢ (U) Conduct weight reduction program

® (U) Completz and shelve the technical data package

(U) Program Plan to Completion:
® (U) Program ends in FY93

D. (U WORK PERFORMED BY: In-house efforts accomplished by Tank Automotive Command, Warren,
MI. Primary contractor is Land Systems Division, General Dynamics Corporation, Sterling Heights, M1

E. (U) COMPARISON WITH FY 1992/1993 BIENNIAL RDTE DESCRIPTIVE Su .»ARY:

1. (U) TECHNICAL CHANGES: None

2. (U) SCHEDULE CHANGES: A 4-6 month slip is caused by develonment cost incredse. and the decision
to terminate program following FY91 procurement buy.

3. (U) COST CHANGES: $17.4M reprogrammed into PE trom procurement line in FY91 to cover cost
growth in full-scale development contract.

8 UNCLASSIFIED
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AMENDED FY 1992/1993 RIENNIAL RDTE DESCRIPTIVE SUMMARY

‘ Program Element: #0203735A Project Number: #D330
~E Title: Combat Vehicle Improvement Program Budget Activity: #4

F. (U) PROGRAM DOCUMENTATION:
Abrams Block I Program Approval-HQDA In-Process Review 2/85

Preliminary Design Review 12/85
Critical Design Review -ICWS 3/87
System Requirements Review 3/88
System Design Review 6/88
Chief of Staff Army Decision Review 9/88
Defense Acquisition Board 12/88
Preliminary Design Review 4/89
Defense Acquisition Board 8/89
Critical Design Review 9/89
Army Program Review 3/90

G. (U) RELATED ACTIVITIES:
PE #0602601A (Combat Vehicle and Automotive Technology)
PE #0603005SA (Combat Vehicle and Automotive Advanced Technology)
PE #0603645A (Armored Systems Modernization - Futurc)
There is no unnecessary duplication of effort within the Army or Department of Defense

H. (U) OTHER APPROPRIATION FUNDS: ($ in Thousands)
FY 1991 FY 1992 FY 1993

‘ Actual  Estimate Estimate

WEAPONS & TRACKED
COMBAT VEHICLES (Procurement)
SSN G82917 M1A1 Abrams Tenk Series (MYP) 696424 106568 32397
SSN GA0700 M1 Abrams Tank (Modifications) 110177 79343 25202

I. (U) INTERNATIONAL COOPERATIVE AGREEMENTS:

A. US/UK Agreement concerning Armor technology, 9 March 1990). Project is active with biannual meetings.
The funding,schedules, program structure are classified.

B. US/GE Agreement concerning the harmonizatior of Abrams and Leopard 2 MBI to include the 120mm
smoothbore gun and ammo; Addendum 3 adds emerging technologies to the areas of cooperation.

C. US/GE Combat Vehicle Command and Control (CVC2) MOU, 12 Sep 88, to define symbology,
development abilateral concept, conduct joint simulation experiments, maximize :ateroperability and possibly
develop common hardware.

J. (U) TEST AND EVALUATION DATA: Data contained in Procurement Descriptive Summary.

UNCLASSIFIED 9
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AMENDED FY 1992/1993 BIENNIAL RDTE DESCRIPTIVE SUMMARY

Program Element: #0203735A
PE Title: Combat Vehicle Improvement Program
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A. (U) SCHEDULE/BUDGET INFORMATION: ($ In Thousands)

POPULAR NAME: BRADLEY

Project Number: #D332

Budget Activity: #4

10

-
SCHMEDULE FY 1991 FY 1M FY 1993 T0 COMPLETE
Program Miletones
Fagineering Milestooes Final Design Rev Armor | Govt Test/Prod Decision
Upgd 4/91
T&E Milestoses
Coutract Milstones
Budget FY 1991 FY 1992 FY 1993 Pregram Total
($000) (Te Complete)
Major Contract 1310 -0- 0- Cont
Support Coatract 1000
1n-House Spt 954 - -0- Cout
GHR/OTHER 3719
T0TAL 7054 -0- -0- Cout
UNCLASSIFIED




UNCLASSFIED
AMENDED FY 1992/1993 BIENNIAL RDTE DESCRIPTIVE SUMMARY

Program Element: #0203735A Project Number: #D332
PE Title: Combat Vehicle Improvement Program Budget Activity: #4

B. (U) BRIEF DESCRIPTION OF MISSION REQUIREMENT AND SYSTEM CAPABILITIES:
Evolutionary improvement program to maintain the combat advantage of the Bradley Fighting Vehicles
(M2-Infantry Fighting Vehicle and M3-Cavalry Fighting Vehicle). In the combined arms task force, the Bradley
is the primary companion to the Abrams Main Battle Tank. This project will enhance the combat effectiveness
of the Bradley through a series of product improvements. The current development program includes continued
survivability improvement efforts, optical improvements, biological and chemical protection, and improved
lethality.

C. (U) PROGRAM ACCOMPLISHMENTS AND PLANS:

(U) FY 1991 Accomplishments:
® (U) Continued survivability improvement efforts

(U) FY 1992 Planned Program:
® (U) Program terminated. Project not funded.

(U) FY 1993 Planned Program: Project not funded.
(U) Program Plan to Completion: Project not funded.

D. (U) WORK PERFORMED BY: Prime Contractor: FMC Corporaticn, San Jose, CA. In-house developing
Organization: Project Manager for BFVS, Warren, M1, U.S. Army Tank-Automotive Command, War-
ren, MI; U.S. Army Ballistic Research Lab, Aberdeen Proving Ground, MD; U.S. Army Armament,
Research, Development and Engineering Center, Dover, NJ.; U.S. Army Missile Command Redstone
Arsenal, AL.

E. (U) COMPARISON WITH FY 92/93 BIENNIAL RDTE DESCRIPTIVE SUMMARY:

1. (U) TECHNICAL CHANGES: None.
2. (U) SCHEDULE CHANGES: Change in Armor Tile Milestone Schedule.
3. (U) COST CHANGES: None.

F. (U) PROGRAM DOCUMENTATION:

M2A2/M3A2 Program Approval- Army Acquisition Executive
Memorandum, subject: Bradley Fighting Vehicle System (BFVS) 9/87
Decision Coordinating Paper for M2A1E1/M3A1E1 High
Survivability BFVS 10/87
Test and Evaluation Master Plan (TEMP) for BFVS 9/88

G. (U) RELATFED ACTIVITIES:
PE #0604302A (Wearons and Munitions-Engineering Development).
Within thi- PE is Projv t D031 for 2Smm Ammo Development. 'This effort is managed by the U 5. Army
Armament, Rw. .- ch, Lovelopment and Engineering Center and consists of improvements to th* 25uun
rounds of amunuti.:io.. There is no urnecessary duplication of effort within the Army o1 the Departinent
of Defense.

UNCLASSIFIED 11
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AMENDED FY 1992/1993 BIENNIAL ROTE DESCRIPTIVE SUMMARY .

Project Number: #D332

Program Element: #0203735A
Budget Activity: #4

PE Title: Combat Vehicle Improvement Program

H. (U) OTHER APPROPRIATION FUNDS: ($ in Thousands)
FY 1991 FY 1992 FY 1993

Actual Estimate Estimate

WEAPONS AND TRACKED
COMBAT VEHICLES (Procurement)
Bradley Fighting Vehicle Family (MYP)

(SSN GA7000) 667260 108684 103921
BFVS Series (Modification)
(SSN GZ2460) 88163 109691 34459

I. (U) INTERNATIONAL COOPERATIVE AGREEMENTS: Not applicable.

J. (U) TEST AND EVALUATION DATA: Not applicable.

12 UNCLASSIFIED
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AMENDED FY 1992/1993 BIENNIAL RDTE DESCRIPTIVE SUMMARY

Program Element: #0203740A
PE Title: Maneuver Control System
Project Title: MCS-Maneuver Controi System

POPULAR NAME: Maneuver Control System

A. (U) SCHEDULE/BUDGET INFORMATION: ($ In Thousands)

Project Number: #D484
Budget Activity: #4

SCHEDULE FY 1991 FY 1992 FY 1993 To Complete
Program ASARC NIKCHS)
Milestones 1/93
Engincering V10 03 1 Software V11 Softwarc Release
Milestones Release 1/91
T&E IOT&E (CHS) 9/92 IOT&E (MCS)
Milestones
Contract System Engr Option Software Develop/Syst Software Develop/Sys
Milestones Award 8/91] Engincering Eng Option Award 6/93
Competiive Award 6/92
BUDGET FY 1991 FY 1992 FY 1993 Program Total
($000) (To Complete)
Major 14526 31404 24018
Contract Cont
Suppert 524 200 220
Contract Cont
In-House 2758 4489 4226 Com
Support
GFE/ 30 300
Other
Total 17838 36393 28467 Cont

UNCLASSIFIED
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AMENDED FY 1992/1993 BIENNIAL RDTE DESCRIPTIVE SUMMARY

Program Element: #0203740A Project Number: #D484
PE Title: Maneuver Control System Budget Activity: #4
Project Title: MCS-Maneuver Control System

B. (U) BRIEF DESCRIPTION OF MISSION REQUIREMENT AND SYSTEM CAPABILITIES: The
Maneuver Control System (MCo) satisfies an urgent need for more efficient command and control of tactical
operations on the battlefield. MCS provides commanders and staffs, at corps through battalion, more accurate,
up-to-datc information for quicker decisions and more effective utilization of firepower and maneuver resources.
The MCS data base provides decision support information and functional tools in both text and map graphics
form. The system also automates the preparation and distribution of operations orders and reports to facilitate the
initiation and execution of the commander’s decision. Reports received through MCS automaiically update the
data base ensuring that current tactical information is available whenever and wherever it is needed. Since the
initial MCS was introduced in Europe in 1981, this program has been, and will continue to be, an evolutionary
development. The MCS capability continues to expand in pre-planned, time-phased steps toward the objective
system in the mid 1990s. The use of a non-developmental item (NDI) tactical comps ter processor enables the
MCS to capitalize on state-of-the-art ruggedized commercial equipment 2ud reduce life cycle costs.
Commencement of the transition to common hardware and software (CHS) began in :Y 1989 with the initiation
of the porting of scftware as well as the initiation of the integration of CHS into bott. the Standardized Integrated
Command Post System and the existing Command and Control Unit vehicle.

C. (U) PROGRAM ACCOMPLISHMENTS AND PLANS:

(U) FY 1991 Accomplishments:

® (U) Continued system engineering/integration for MCS

® (U) Continued development, integration/testing of common hardware and Standardized Integrated
Command Post Shelter (SICPS) for MCS

e (U) Continued software porting on common hardware

(U) Prepared for operational testing using common hardware for production decision

(U) Developed common software architecture modules that will be handed off to other battlefield areas

which will preclude duplicate development efforts

(U) Prepared for segment 11 system software acceptance testing

(U) Prepared for common hardware/software verification tests

(U) Continued evolutionary MCS software development

(U) FY 1992 Planned Program:

¢ (U) Conduct segment 11 system software acceptance testing

¢ (U) Conduct common hardware/software verification tests

® (U) Continue system integration/engineering for the objective MCS and transition to the Army Tactical
Command and Control System common hardware provided by Project Manager, Common
Hardware/Software

(U) Conduct force development test & evaluation (FDTE) on MCS using CHS hardware

(U) Achieve first unit equipped/initial operational capability with CHS equipment

(U) Conduct initial operational test & evaluation (IOT&E) on MCS using CHS hardware

(U) Competitively award a contract for software development/systems engineering with options covering
next five years

(U) Begin Subsystem engineering, integration and test for the Maneuver functional areas

UNCLASSIFIED
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UNCLASSIFIED
. AMENDED FY 1992/1993 BIENNIAL RDTE DESCRIPTIVE SUMMARY
Program Element: #0203740A Project Number: #D484
PE Title: Maneuver Control System Budget Activity: #4

Project Title: MCS-Maneuver Control System

(U) FY 1993 Planned Program:

® (U) Conduct Army Systems Acquisition Review Council (ASARC) HI for production decision for
procuring CHS for MCS

(U) Continue evolutionary MCS software development

(U) Continue development of common software architecture modules

(U) Continue system engineering/integration for the MCS

(U) Continue subsystem engineering, integration and test for the maneuver functional areas

D. (U) WORK PERFORMED BY: Project Manager, Operations Tactical Data Systems, Program Executive
Office, Command and Control Systems, Fort Monmouth, NJ. Loral C2 Systems, Colorado Springs, CO is the
prime contractor for software development and Tactical Computer Processor production. TRW, Inc., Redondo
Beach, CA is the prime contractor for system engineering and integration.

E. (U) COMPARISON WITH FY 1992/1993 BIENNIAL RDTE DESCRIPTIVE SUMMARY:

1. (U) TECHNICAL CHANGES: None
2, (U) SCHEDULE CHANGES: Version 11 delivery delayed from Nov 91 to Jan 92 as a result of FY91

Congressional funding reductions. Delayed further from Jan 92 to May 92 due to technical difficulties.
. 3. (U) COST CHANGES:
F. (U) PROGRAM DOCUMENTATION:
Required Operational Capability (ROC) 7/82
Decision Coordinating Paper (DCP) 5/83
Updated ROC 6/88
Test and Evaluation Master Plan (TEMP) Service approved  7/88
Temp Revised 5/90
Temp DA Approved 8/91
Temp OSD Approved (Anticipated) 6/92

G. () RELATED ACTIVITIES: The Maneuver Control System is part of the overall Army Tactical
Command and Control System which is managed by the Program Executive Office, Command and Control
Systems who ensures that no unnecessary duplication exists.

H. (U) OTHER APPROPRIATION FUNDS: ($ in Thousands)
FY 1991 FY 1992 FY 1993
Estimate [Estimate Estimate

OTHER PROCUREMENT, ARMY
Maneuver Control System BA9320 6000 8042 42253

1. (U) INTERNATIONAL COOPERATIVE AGREEMENTS: There are Memoranda of Agreement with
United Kingdom, Federal Republic of Germany, and France.

‘ UNCLASSIFIED




Program Element: #0203740A
PE Title: Maneuver Control System

UNCLASSIFIED

Project Title: MCS-Maneuver Control Syster

J. (U) TEST AND EVALUATION DATA:
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AMENDED FY 1992/1993 BIENNIAL RDTE DESCRIPTIVE SUMMARY

Project Number: #D484
Budget Activity: #4

16

Test and Evaluation Activity
Event Planned Date Actual Date  Remarks
Field Validation (FV) 5/90 For material release Demo with British,
} Quadrilateral Interoperability 5/90 French and German Systems

Demonstration

Version 11 System Software 5/92 First step in accepting Version 11 software
Acceptance Test
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AMENDED FY 1992/1993 BIENNIAL RDTE DESCRIPTIVE SUMMARY

Program Element: #0203752A
PE Title: Aircraft Engine Component Improvement Program (CIP) Budget Activity: #<

A. (U) RESOURCES: ($ in Thousands)

Project

Number FY 1991 FY 1992 FY 1993 To Total
Title Actual Estimate Estimate Completion Program
D106  Aircraft Component Improvement Program

7055 6316 6676 Cont Cont

B. (U) BRIEF DESCRIPTION OF ELEMENT: The Engine Component Improvement Program (CIP) corrects
fielded engine problems. CIP investigates, analyzes, develops, tests and qualifies engine components to improve
readiness. In addition, CIP includes redesign, test and requalification of engine components identified as part of
the Army’s new flight safety parts service life surveillance program. Under the Turbine Engine Component
Improvement Program (CIP), these projects correct fielded engine problems; enhance flight safety; improve
reliability and durability; reduce operating and support cost; update engine technology to reduce obsolescence;
retain engine performance for compliance with aircraft mission requirements; increase severe weather and extreme
climate capability; and preserve aviation assets for longer periods. CIP is included in the RDTE vice
procurement appropriations in accordance with Congressional direction.

C. (U) JUSTIFICATION FOR PROJECTS LESS THAN $10.0 MILLION IN BOTH FY 1992 AND 1993:
(U) Project D106 - Aircraft Component Improvement Program:

(U) FY 1991 Accomplishments:
® (U) T700 Engine
- Developed improved performance compressor blisk
- Qualified improved life blower bearing
- Qualified number 1 and 2 bearing/housing
- Spin pit evaluation of turbine wheels
- Conducted engine/component life analysis and testing
- Developed battle damage repairing techniques
® (U) T55 Engine
- Qualified the improved number 3 main bearing
- Qualified fuel control changes to improve starting
- Qualified components re-alloyed to eliminate magnesium-thorium
® (U) T53 Engine
- Completed redesign of improved gearbox seals
- Completed qualification of hot section parts designed in new material
- Redesigned number 3 seal to eliminate failures
® (U) GTCP36 Auxiliary Power Unit (APU)
- Completed development of improved life power take-off (PTO) clutch
- Qualified planetary gear redesign

UNCLASSIFIED
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AMENDED FY 1992/1993 BIENNIAL RDTE DESCRIPTIVE SUMMARY Q

Program Element: #0203752A
PE Title: Aircraft Engine Component Improvement Program (CIP) Budget Activity: #4

(U) FY 1992 Planned Program:
e (U) T700 Engine CIP
- Engine component life management & verification-safety/reliability
- Engine evaluation, test, assembly, disassembly, & support-safety/readiness
- Investigate field safety problems as/when they occur-safety/reliability/durability
- Qualify improved performance compressor blisk-readiness
- Develop battle damage repair techniques-readiness
- Develop compressor erosion resistant coatings-cost savings/durability
® (U) T755 Engine CIP
- Qualify stainless steel compressor case-readiness/durability/cost
- Develop machined combustor liner-readiness/durability/cost
- Complete qualification of the improved #3 main bearing-readiness/safety/cost
- Redesign power turbine disc lock cup & crush washer installation-reliability/safety
- Electromagnetic interference/electromagnetic pulse protection assessment and redesign reliability/
readiness
® (U) TS53 Engine CIP
- Redesign power shaft bearing to eliminate roller end wear-readiness/cost
- Starter drive spline improvement-readiness/reliability/cost
- Turbine TIP clearance improvement-readiness/cost
® (U) GTC36 Auxiliary Power Unit CIP .
- Investigate service reve-led deficiencies-readiness/cost
- Development of repair techniques for high dollar hardware-cost/readiness
- Analytical condition inspection of high time engines-safety/readiness/cost
- Qualify improved power take off clutch-safety/readiness

(U) FY 1993 Planned Program:
® (U) T700 Engine CIP
- Develop repair engineering techniques-cost savings/readiness
- Qualify compressor erosion resistant coatings-cost savings readiness
- Engine evaluation, test assembly and support-safety/readiness
- Investigate flight safety problems as/when they occur-safety
® (U) TS5 Engine CIP
- T2 sensor relocation evaluation and redesign-reliability/readiness
- Machined combustor 'iner rig test & qualify-readiness/durability-cost
- Component lab test :.nd qualification of improved electro magnetic interference/electro magnetic
pulse-reliability/readiness
- Qualification of improved power turbine disc lock cup & crush washer installation-reliability/safety
- Redesign & qualify improved lube system-reliability/durability/readiness
® (U) TS3 Engine CIP
- Complete power shaft bearing improvement-readiness/reliability/cost
- Turbine TIP clearance improvement-readiness/cost
- Alternate vendor qualification-readiness/cost savings

UNCLASSIFIED ‘
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‘ AMENDED FY 1992/1993 BIENNIAL RDTE DESCRIPTIVE SUMMARY

Program Element: #0203752A
PE Title: Aircraft Engine Component Improvement Program (CIP) Budget Activity: #4

® (U) GTCP36 Auxiliary Power Unit CIP
- Investigate service revealed difficulties-readiness/cost
- Develop repair techniques for high dollar hardware-readiness/cost

(U) Work Performed By:

ENGINE CONTRACTGR

T700 General Electric, Lynn, Massachusetts

T55 & T53 Textron Lycoming, Stratford, Connecticut

GTCP36 Garrett, Auxiliary Power Division, Phoenix, Arizona

DEVELOPING ORGANIZATION: US Army Aviation Systems Command, St. Louis, Missouri

(U) Related Activities: The Airciaft Engine Component Improvement Program (CIP) is authorized for all
three military services by DoD Manual 71101-M. When more than one service utilizes the same engine, funds
from all using services are consolidated into one program. This program is managed by the lead service
having the largest inventcry. Funding levels are negotiated at an annual tri-service coordination

meeting and are based on the size of each service’s inventory.

’ (U) Other Appropriation Funds: ($ in Thousands) Not applicable.

(U) L..ternational Cooperative Agreements: Not applicable.
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AMENDED FY 1992/1993 BIENNIAL RDTE DESCRIPTIVE SUMMARY .

Program Element: #0203755A Project Number: #°109
PE Title: Field Artillery Ammunition Support Vehicle (FAASV) Budget Activit,. #4

A. (U) RESOURCES: ($ in Thousands)

Project

Number FY 1991 FY 1992 FY 1993 To Total

Title Actual Esiimate Estimate Completion Program
D109 Field Artillery Ammunition Support Vehicle

-0- 810 -0- -0- 810

B. (U) BRIEF DESCRIPTION OF ELEMENT: The Field Artillery Ammunition Support Vehicle (FAASV)
is a fully tracked, self-propelled armored vehicle constructed on an M109 derivative chassis that provides 65%
commonality with the M109 series of howitzers. The FAASV is designed to replace the M548 Ammunition
Carrier, providing cargo area ballistic protection and improved ammunition handling. During the M109 HIP
Initial Operational Test and Evaluation, the FAASV was found to be deficient in several areas. fedesign of the
FAASV crew compartment, stacker, conveyor and electrical/hydraulic systems is required to maintain
interoperability with the M109A6 PALADIN.

C. (U) JUSTIFICATION FOR PROJECTS LESS THAN $10.0 MILLION IN 1993:
(U) Project D109 - FAASV '
(U) FY 1991 Accomplishments: Project not funded.
(U) FY 1992 Planned Program:
® (U) Initiate design improvements, hardware fabrication and testing
® (U) Complete and release engineering change proposal and technical data package
(U) FY 1993 Planned Program: Project completed in FY 1992.
(U) Work Performed By: FAASV Program Management Office is assigned responsibility for the
enhancement/redesign activities required to maintain interoperability with the M109A6. The major supporting
commands/laboratories are Tank Automotive Command, Armamont Research, Developmentand Engineering

Center, and Human Engineering Laboratory.

(U) Related Activities: There are no other related program elements. There is no unnecessary duplication
of effort within the Army or DoD.

UNCLASSIFIED
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AMENDED FY 1992/1993 BIENNIAL RDTE DESCRIPTIVE SUMMARY

Program Element: #0203755A
PE Title: Field Artillery Ammunition Support Vehicle (FAASYV)

(U) Other Appropriation Funds: ($ in Thousands)

Project Number: #D109
Budget Activity: #4

FY 1991 FY 1992 FY 1993
Actual Estimate Estimate
WEAPONS AND TRACKED COMBAT VEHICLES:
FAASV PIP to Fleet
(SSN GA8010) -0- -0- 25847

(*J) International Coopersiive Agreements: Not applicable.

UNCLASSIFIED
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AMENDED FY 1992/1993 BIENNIAL RDTE DESCRIPTIVE SUMMARY ‘
Program Element: #0203801A
PE Title: Missile/Air Defense Product Improvement Program Budget Activity: #4
A. (U) RESOURCES: (§ in Thousands)
Project
Number FY 1991 FY 1992 FY 1993 To Total
Title Actual Estimate Estimate Completion Program
D036 PATRIOT Product Improvement Program
45859 37864 38390 Cont Cont
D038 AVENGER Product Improvement Program
-0- 2482 4755 Cont Cont
D303 STINGER RMP Product Improvement Program
-0- 3020 5175 Cont Cont
D690 HAWK Product Improvement Program
3133 14574 7995 Cont Cont
PE TOTAL 53992 57940 56315

B. (U) BRIEF DESCRIPTION OF ELEMENT: Threat forces modernization require an evolutionary product
improvement program to maintain the effectiveness of ground based anti-air and tactical missile defense systems.
This program element develops improvements to PATRIOT, HAWK, AVENGER and STINGER-RMP.

C. (U) JUSTIFICATION FOR PROJECTS LESS THAN $10.0 MILLION IN BOTH FY 1992 AND 1993:

(U) Project D038; AVENGER Product Improvement Program (PIP): The AVENGER PIP maximizes the
effectiveness and performance of the AVENGER by developing pre-planned product improvements (P3I) to
develop and integrate the Environmental Control Unit/Primary Power Unit (ECU/PPU); interface the
AVENGER fire control system with the Forward Area Air Defense Command Control and Intelligence
(FAAD C2I) system; integrate non-cooperative target recognition (NCTR) sensors, which provide positive
hostile aircraft identification and Enhance Position Locating and Reporting System (EPLRS); and accomplish
new mission to keep current with evolving threat.

(U) FY 1991 Accomplishments: Project not funded

(U) FY 1992 Planned Program:
® (U) Define, develop, and integrate ECU/PPU

(U) FY 1993 Planned Program;

® (U) Define and initiate development for NCTR integration

¢ (U) Define command, control and intelligence (C2I) interfaces and develop C2I manual
® (U) Initiate development of Integrated Weapons Control System IWCS)

UNCLASSIFIED .
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‘ AMENDED FY 1992/1993 BIENNIAL RDTE DESCRIPTIVE SUMMARY
Program Element: #0203801A
PE Title: Missile/Air Defense Product Improvement Program Budget Activity: #4

® (U) Develop initialization, acquisition, engagement, and management software algorithms

® (U) Develop sensor suite encompassing NCTR

® (U) Conduct test programs and assess system performance through combined technical/operational
test

(U) Project D303: STINGER RMP PIP is a product evolution that allows the missile to receive upgraded
countermeasures capability via externally loaded software. The software is downloaded from a
reprogrammable module contained in the launcher (gripstock). This concept allows for timely upgrades
to correct system deficiencies, rapid reaction to new threats or threat countermeasures, and development
of specialty software programs where full capability may not be desired and accommodate new missions.
This project includes fulfilling the urgent need to develop a solution to the "hidden target” problem;
fulfilling the urgent need to solve recognized system performance deficiencies. Further, related to
resolution of the "hidden target" and other system deficiencies is effort in the area of target characteriza-
tion. This project will also establish a2 government post deployment software support posture.

(U) FY 1992 Planned Program:

¢ (U) Initiate Infrared Counter Counter-Measure (IRCCM)

® (U) Pursue "hidden target" solution, establish post deployment software support posture, and work
’ toward threat missile trajectory guidance optimization

(U) FY 1993 Planned Program:

® (U) Assess system performance against threat

® (U) Develop prototype RMP module for threat assessment
® (U) Flight test module

® (U) Conduct system performance assessment

(U) Work Performed By:

AVENGER: In-house technical efforts performed by Program Executive Officer for Air Defense, Project
Manager Avenger at Redstone Arsenal, AL, U. S. Army Air Defense School, Ft Bliss, TX, U.S. Army
Missile Command and Research and Development Engineering Center at Redstone Arsenal, AL. Boeing
Aerospace of Huntsville, AL, is the prime contractor for the AVENGER.

STINGER: The primary contractor is General Dynamics at Valley Systems Division, Ranch Cucamonga,
CA. In-house technical efforts will be performed by Program Executive Officer, Air Defense, Project
“anager, Air to Air Missile and the U. S. Army Missile Command both located at Redstone Arsenal, AL,
and u.» U.S. Army Air Defense School, Fort Bliss, TX.

(U) Related Activities: There is no unnecessary duplication of effort within the Army or DoD. This is

assured by continuous coordination with other services and agencies. In addition, the Air to Air Missile
Project Manager is the Executive Agent for the procurement of all STINGER missiles within DOD.

. UNCLASSIFIED 0




UNCLASSIFIED

AMENDED FY 1992/1993 BIENNIAL RDTE DESCRIPTIVE SUMMARY

Program Element: #0203801A
PE Title: Missile/Air Defense Product Improvement Program Budget Activity: #4

(U) Other Appropriation Funds: ($ in Thousands)
FY 1991 FY 1992 FY 1993
Actual Estimate  Estimate

MISSILE PROCUREMENT, ARMY
AVENGER MOD (CE 8710) 0 - 4272 4191

(U) International Cooperative Agreements: Not applicable.

UNCLASSIFIED
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AMENDED FY 1992/1993 BIENNIAL RDTE DESCRIPTIVE SUMMARY

Program Element: #0203801A

PE Title: Missile/Air Defense Product Improvement Program
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A. (U) SCHEDULE/BUDGET INFORMATION: ($ In Thousands)

Project Number: #D036

Budget Activity: #4

POPULAR NAME: PATRIOT

Enh Phase 11 end, Comm
Upgrades start, PosID
Phase | end, Emp Enh
End

Tng Dev Upgrades end;
PosID Phase 11 start,
Comm Upgrade cont

== = )
SCHEDULE FY 1991 FY 1992 FY 1993 To Complete

Program Milestone

Engineering Milestoncs PDB 3 ficlded; Radar WCC upgrade end, Continue Comm Out of Sector Launch and

Upgrades and Pos ID
Phase 11

Advanced Rader
PosID Phases I and 111
completed

T&E Milestones ENG & PROD Tests ENG & PROD Tests ENG & PROD Tests ENG & PROD Tests
Contract Milestones
BUDGET FY 1991 FY 1992 FY 1993 Prograa Total
($000) (To Complete)
Major Contract 39154 29914 30135 Cont
Suppont Contract 2092 1159 4000 Cont
In-House Support 3289 3421 2213 Cont
GFE/Other 1324 3379 1992 Cont
Total 45859 37864 38390 Cont
UNCLASSIFIED 29
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AMENDED FY 19 :/1993 BIENNJIAL RDTE DESCRIPTIVE SUMMARY .
Program Element: #0203801A Proiect Number: #D036
PE Title: Missile/Air Defense Product Improvement Program Budget Activity: #4

B. (U) BRIEF DESCRIPTION OF MISSION REQUIREMENT AND SYSTEM CAPABILITIES:
PATRIOT is an advanced medium-to-high altitude surface-to-air guided missile air defense system with a high
single-shot kill prebability, capable of operation in an intense electronic ¢« termeasures (ECM) environment
and able to condu-t muliiple, simultaneous engagements against high-per! .nance aircraft and tactical missiles
likely to be encountered during the 1990’s and beyond. This project keeps PATRIOT curient with the evolving
threat by increasing capabilities during and after deployment. upgrading basic PATRIOT technology as
technological breakthroughs occur, enhancing operational capabilities, and accommodating new missions. This
effort is based upon a preplanned product improvement (P3I) program developed to overcome operational
deficiencies and to upgrade capabilities. Additionally, because European nations have selected or are considering
PATRIOT as their future surface-to-air missile system, development efforts are continuing in support of NATO
rationalization, standardization and interoperability.

C. (U) PROGRAM ACCOMPLISHMENTS AND PLANS:

(U) FY 1991 Accomplishments:

® (U) Fielded Interim Post Deployment Build 3 (PDB 3) software modifications; modifications include
the pulse doppler waveform search/track capability, and missile guidance enhancements

(U) Continued development of training device upgrade

(U) Completed development of radar enhancements phase 11

(U) Initiated development of communications upgrades

(U) Completed analysis of positive target identification phase I '

(U) Continue development of Expanded Weapons Control Computer (EWCC)
(U) Completed development of Emplacement Enhancements Upgrade

(U) FY 1992 Planned Program:

(U) Continue development of communications upgrades

(U) Complete development and integration of EWCC upgrade
(U) Initiate development of positive identification (ID) phase II
(U) Finalize development of training device upgrade

(U) Field final version of Post Deployment Built (PDB) 3

(U) FY 1993 Planned Program:
® (U) Continue with concept design review for positive ID phase I
® (U) Continue design of communications upgrade

(U) Program Plan to Compietion:

¢ (U) Continue PATRIOT product improvements and software post deployment builds
® (U) Continue analvsis of threat as it responds to PATRIOT product improvements

® (1) Initiate Out of Sector Launch

® (U) Complete concept design for POS ID Phase II

¢ (U) Continue design for communication Upgrade

® (U) Initiate Positive ID Phase 111

26 UNCLASSIFIED
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AMENDED FY 1992/1993 BIENNIAL RDTE DESCRIPTIVE SUMMARY

Program Element: #0203801A Project Number: #D036
PE Title: Missile/Air Defense Product Improvement Program Budget Activity: #4

D. (U) WORK PERFORMED BY: The prime contractor for PATRIOT is Raytheon Company, Bedford, MA,
with Martin Marietta Corp. Orlando, FL, as missile subcontractor. In-house work to be performed by US

Program Executive Officer (PEO), Air.Defense, PATRIOT Project Office and U.S. Army Missile Command,
Redstone Arsenal, Al, and U.S. Atmy Air Defense School, Ft. Bliss, TX.

E. (U) COMPAFPISON WITH FY 1992/1993 BIENNIAL RDTE DESCRIPTIVE SUMMARY:

1. (U) TECHNICAL CHANGES: None

2. (U) SCHEDULE CHANGES: None

3. (U) COST CHANGES: None
F. (U) PROGRAM DOCUMENTATION:

Decision Coordinating Paper 8/80
G. (U) RELATED ACTIVITIES: PATRIOT Anti-Tactical Missile (ATM) Upgrade project under PE
#0603302A (Joint Tactical Missile Defense Program) and PEs #0603216C and #0604225C (SDIO Programs).
There is no unnecessary duplication of effort within the Army or DoD.

H. (U) OTHER APPROPRIATION FUNDS: (§ in Thousands)

FY 1991 FY 1992 FY 1993

Actual Estimate Estimate
MISSILE PROCUREMENT ARMY
Budget Activity 2 - PATRIOT (C49100) 1002753 156052 25160
Budget Activity 3 - PATRIOT Modifications (C50700) 142856 35505 10044

1. (U) INTERNATIONAL COOPERATIVE AGREEMENTS: Under the cooperative agreements with NATO
countries (Federal Republic of Germany, Netherlands and Italy) and other non-NATO Countries (Saudi Arabia,
Japan, and Israel) product improvements are available to those countries.

J. (U) TEST AND EVALUATION DATA: Not applicable.
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AMENDED FY 1992/1993 BIENNIAL RDTE DESCRIPTIVE SUMMARY

Program Element: #0203801A Project Number: #D690
PF Title: Missile/Air Defense Project Improvement Budget Activity: #4

A. (U) RESOURCES: ($ in Thousands)
Project Title: HAWK Defense Product Improvement Program

Popular FY 1991 FY 1992 FY 1993 Te Total
Name Actual Estimate Estimate Completion Program
HAWK PIP
8133 14574 7995 Cont Cont

B. (U) BRIEF DESCRIPTION OF MISSION REQUIREMENT AND SYSTEM CAPABILITIES: HAWK
is a surface-to-air guided missile system designed specifically to defend against low and medium altitude aircraft.
Although the system has been in the U.S. Army since 1960, it has been upgraded by a series of product
improvements to improve reliability, redr ce operating costs, and improve performance against the advancing tacti-
cal aircraft threat. Product improvements include fieid maintenance equipment (FME) upgrades and system
mobility enhancements. The FME upgrade will reduce the number of FME shops, personnel, and provide
compatibility with the Army’s standard field test equipment for electronic components - Integrated Family of Test
Equipment (IFTE). The completion of the pianned FME development is necessary for maintenance support
compatibility with the HAWK Phase III program, which is currently in production and fielding. The mobility
enhancement program will result in a reduction of vehicles in HAWK firing platoons, improve system
emplacement time, and improve the tactical mobility of the firing unit.

C. (U) PROGRAM ACCOMPLISHMENTS AND PLANS:

(U) FY 1991 Accomplishments:

¢ (U) Continued field maintenance equipment development

® (U) Continued mobility enhancement development

® (U) Performed system assessment analyses

® (U) Evaluated emerging technology for inclusion into HAWK

(U) FY 1992 Planned Program:
® (U) Complete FME upgrade development
® (U) Complete mobility enhancement development

(U) FY 1993 Planned Program:
® (U) Complete Mobility Enhancement Development
® (U) Continue development efforts

D. (U) WORK PERFORMED BY: The prime contractor is Raytheon Co., West Andover, MA. The first
increment of test program sets (pre-phase 1II) was developed and produced by Harris Corporation. Phase III test
program sets are being developed by Summa Technologies. In-house technical efforts will be performed at U.S.
Army Missile Command by U.S. Army Research, Development and Engineering Center, Program Executive
Officer (PEO) Air Defense, Redstone Arsenal, AL, and U.S. Army Air Defense School, Ft Bliss, TX.

UNCLASSIFIED
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AMENDED FY 1992/1993 BIENNIAL RDTE DESCRIPTIVE SUMMARY

Program Element: #0203801A Project Number: #D690
PE Title: Missile/Air Defense Project Improvement Budget Activity: #4
E. (U) COMPARISON WITH FY 1992/1993 BIENNIAL RDTE DESCRIPTIVE SUMMARY:

1. (U) TECHNICAL CHANGES: None

2. (U) SCHEDULE CHANGES: None

3. (U) COST CHANGES: None
F. (U) PROGRAM DOCUMENTATION: Not applicable.

G. (U) RELATED ACTIVITIES: The U.S. Marine Corps participates in HAWK improvement programs.
There is no duplication of effort within the Army or DoD.

H. (U) OTHER APPROPRIATION FUNDS: ($ in Thousands)
FY 1991 FY 1992 FY 1993

Actual Estimate Estimate
MISSILE PROCUREMENT ARMY:

Budget Activity 2. Other

Missile Support (CA027S) 4850 596 1368
Budget Activity 2. HAWK

(MIM-23-B)(C 25400) -0- 1647 1694
Budgst Activity 5. HAWK .

Modifications (C35200) 54215 10019 1514

I. (U) INTERNATIONAL COOPERATIVE AGREEMENTS: A Mémorandum of Agreement was signed
19 June 1987 between the U.S. and the Netherlands concerning joint research and development of HAWK
mobility enhancements.

J. (U) MILESTONE SCHEDULE:

Milestones Milestones Dates
FME/TPS technical test (1st INCR) 12/88
FME/TPS MS Il IPR 08/89
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FY 1992/1993 BIENNIAL RDTE DESCRIPTIVE SUMMARY
Program Element: #0203802A

PE Title: Other Missile Product Improvement Budget Activity: #4
Programs

A. (U) RESOURCES: ($ in Thousands)

Project
Number FY 1991 FY 1992 FY 1993 To Total
Title Actual Estimate Estimate Completion  Program

D045 HELLFIRE Product Improvement Program

34439 20730 5002 3237 137183
D050 MLRS Product Improvement Program

-0- 8213 11427 Cont Cont
D051 Alternate TOW2 Warhead

-0- 4994 -0- -0- 4994
D336 TOW Product Improvement Program

18163 28496 -0- -0- 100643
PE TOTAL 52602 62433 16429

B. (U) BRIEF DESCRIPTION OF ELEMENT: Expanding Regional Power Threats require an evolutionary
improvement program to maintain the effe “tiveness of the Multiple Launch Rocket System (MLRS), HELLFIRE,
and TOW 2/TOW 2B systems. The MLRS Materiel change (MC) will consist of an upgrade to the fire control
system (FCS). The existing FCS has certain limitations in its ability to take full advantage of the M-270 family
of munitions (MFOM) capabilities. In addition, the current FCS is experiencing difficulty in production and
maintenance of current design. This is anticipated to become more severe. This program initiates an upgrade of
the electronics to the latest technology to ensure system viability into the 21st Century and improves the data
processing capahility in support of the new MLRS family of munitions. The HELLFIRE PIP, consisting of the
HELLFIRE Optimized Missile System (HOMS) and the insensitive munition (IM) program, provides a seeker
hardened against countermeasure threats, a robust warhead which will defeat evolving threat armor, and
development of warhead and rocket motors that meet tri-service requirements for high resistance to external
stimuli. The TOW materiel changes (MC) provides advances in the warhead, rocket motor and sight
improvements as well as completion of development of the alternate TOW 2B. The MC continues enhancements
that maintain the Army and USMC capability to defeat evolving threat armor, countermeasures and includes
otner future improvements to TOW 2B design such as reprogrammable sensor and improved lethality.

UNCLASSIFIED




UNCLASSIFIED

‘ FY 1992/1993 BIENNIAL RDTE DESCRIPTIVE SUMMARY

Program Element: #0203802A
PE Title: Other Missile Product Improvement Budget Activity: #4
Programs

C. (U) JUSTIFICATION FOR PROJECTS LESS THAN $10.0 MILLION IN BOTH FY 1992 AND 1993:

() Project Number and Title: #DO051, Alternate TOW 2 Warhead - Provides for the continued
improvement to the TOW Missile System. Improvements are required to maintain the Infantry’s capability
to defeat continually Expanding Regional Power Threats and countermeasures environments. Included in this *
project are warhead improvements to include TOW improvement for basic research on an alternate TOW 2
Warhead which incorporates a Tungsten liner.

(U) FY 1991 Accomplishments: Project not funded

(U) FY 1992 Planned Program:
¢ (U) Initiate Tungsten Warhead development effort at congressional direction

(U) FY 1993 Planned Program: Project not funded

(U) Worked Performed By: Contractor to be determined. Army management of all TOW programs
‘ is performed by Project Manager, TOW Program Executive Officer,Fire Support, Redstone Arsenal, AL.

(U) Related Activities:

PE#0602120A, Electronic Survivability and Fuzing Technology

PE#0602303A, Missile Technology

PE#0602618A, Ballistics Technology

PE#0602624A, Weapons and Munitions Technology

PE#0603612A, Advanced Anti-Tank Weapon System

PE#0603810A, Advanced Missile System -Heavy

There is no unnecessary duplication of effort within the Army or the Department of Defense.

(U) Other Appropriation Funds: Not Applicable

(U) International Cooperative Agreements: Not Applicable

UNCLASSIFIED
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AMENDED FY 1992/1993 BIENNIAL RDTE DESCRIPTIVE SUMMARY .
Program Element: #0203802A
PE Title: Other Missile Product Improvement
Programs
Project Title: HELLFIRE Product Improvement Program

Project Number: #D04S
Budget Activity: #4
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POPULAR NAME: HELLFIRE PIP
A. (U) SCHEDULE/BUDGET INFORMATION: ($ In Thousands)
SCHEDULE FY 1991 FY 1992 FY 1993 To Complete
Program Milestones
Engincering Milestones Continue HOMS Coniplcte HOMS Initiate Insensitive Complete
Development Dev, 4Q92 Warhcads 1Q93 Insensitive Warhead
Qual 1Q9%4
T&E Milestones
Contract Fund 2nd Incr Fund last Increment Fund First Incr Fund Last Incr
Milestones HOMS Dev HOMS De Insensitive Warhead Insensitive Warhead
BUDGET FY 1991 FY 1992 FY 1993 Program Total
($000) (To Complete)
Major 29296 13330 3672 108379
Contract (1672)
Support Contract 1134 910 115 5820
(100)
In-House 3101 3710 665 15025
Support ©615)
GFE/ 908 2780 550 7959
Other (850)
Total 34439 20730 5002 137183
3237
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UNCLASSIFIED
‘ AMENDED FY 1992/1993 BIENNIAL RDTE DESCRIPTIVE SUMMARY
Program Element: #0203802A
PE Title: Other Missile Product Improvement Project Number: #D045
Programs Budget Activity: #4

Project Title: HELLFIRE Product Improvement Program

B. (U) BRIEF DESCRIPTION OF MISSION REQUIREMENT AND SYSTEM CAPABILITIES: The
HELLFIRE Optimized Missile System (HOMS) development degan in FY89 and consists of a combined digital
autopilot/electro-optical countermeasure (EOCM) hardened iaser seeker, and a more robust warhead. In addition,
the optimized program will provide a missile bus that is compatible with the LONGBOW missile system
requirements. The HOMS program provides a seeker thai is hardened against countermeasure threats and a
robust warhead which will defeat the developing Soviet threat through the 1990s. Recent threat assessments
indicate that both an enhanced robust warhead and an improved EQOCM seeker will be required to maintain
HELLFIRE as an effective system through the 1990s. The insensitive munitions program contemplates
development of a motor and warhead that are highly resistant to external stimuli that could cause unsafe
detonation. Tri-service requirements call for weapons that exhibit reactions no more violent than burning when
excited by external stimuli. Funding will provide for development and qualification of a warhcad at the
component level,

C. (U) PROGRAM ACCOMPLISHMEMTS AND PLANS:

(U) FY 1991 Accomplist:ments:

‘ ® (U) Continued HOMS de «iopient program

(U) FY 1992 Pianned Program:
® (U) Complete HOMS system qualification

(U) Y 1993 Planned Program:
¢ (U) Initiate insensitive munitions program
® (U) Initiate warhead qualification testing

(U) Program Plan to Completion:
¢ (U) Complete insensitive warhead qualification tests

D. (U) WORK PERFORMED BY: The major contractor for tixe optimized missile is Martin Marietta
Corporation, Orlando, FL. The Iowa Army Ammunition Plant and Conventional Munitions Systems, Tampa,
Florida, are potential vendors for the Warhead. In-house effort for the optimized missile and insensitive
munitions will be conducted by the Research, Development, and Engineering Center, U.S. Army Missile
Command, Redstone Arsenal, AL.

E. (U) COMPARISON WITH FY 1992/1993 BIENNIAL RDTE DESCRIFTIVE SUMMARY:
1. (U) TECHNICAL CHANGES: None.

2. (U) SCREDULE CHANGES: None.
3. (U) COST CHANGES: None.
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UNCLASSIFIED

Program Element: #0203802A
PE Title: Other Missile Product Improvement
Programs
Project Title: HELLFIRE Product Improvement Program

F. (U) PROGRAM DOCUMENTATION:

Justification and Approval (J&A) Approved

(Digital Auto Pilot (DAP) and electro-

optical countermeasure (EOCM) 06/85
Justification and Approval (J&A) Approved

(Improved Warhead, Interim) 02/88
Justification and Approval (J&A) Planned

(HELLFIRE Optimized Missile System) 09/89

. (U) RELATED ACTIVITIES:

PE #0604816 (Longbow)

PE #0603810A (Advanced Missile System-Heavy (AMS-H))

PE #0603757A (Forward Area Air Defense System)

PE #0602303A (Missile Technology)

PE #0602120A (Electronic Survivability and Fuzing Technology)
PE #0602624A (Weapons and Munitions Technology)

PE #0602618A (Ballistics Technology)

PE #0602709A (Night Vision Technology)

PE #0603710A (Night Vision Advanced Technology)

AMENDED FY 1972/1993 BIENNIAL RDTE DESCRIPTIVE SUMMARY

Project Number: #D04S
Budget Activity: #4

There is no unnecessary duplication of effort within the Army or other services/agencies within the
Department of Defense. This is assured by continuous coordination with other services and agencies and

oversight of the program by the OSD-level Conventional Systems Committee.

. (U) OTHER APPROPRIATION FUNDS: ($ in Thousands)
FY 1991 FY 1992 FY 1993
Actual Estimate Estimate

MISSILE PROCUREMENT ARMY:
Budget Activity 2 - Laser HELLFIRE System (C70000)
192649 19697 103358

I. (U) INTERNATIONAL COOPERATIVE AGREEMENTS: Not applicable

J. (U) TEST AND EVALUATION DATA: Not applicable

UNCLASSIFIED
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‘ AMENDED FY 1992/1993 BIENNIAL RDTE DESCRIPTIVE SUMMARY

Project Number: #D0S0

Program Element: #0203802A
Budget Activity: #4

PE Title: Other Missile Product Improvement Programs
Project Title: MLRS Product Improvement Program

NO PICTURE AVAILABLE

‘ TOPULAR NAME: MIRS PIP

A. (U) SCHEDULE/BUDGET INFORMATION: (§ In Th;)usands)

-

SCHEDULE FY 1991 FY 1992 FY 1993 To Complete
Program Milestones
Engincering Milestones | Tradeoff Analysis/ Define Rqmts
Best Tech start hardware/
Approach software Design
T&E Mileatones
Contract Award EMD Contract
Milcstones 8/92
BUDGET FY 1991 FY 1992 FY 1993 Progrian Total
(8000 (To Complete)
Major 3326 5224 Cont
Contract
Support Contract 3310 5200 Cont
In-House 15717 1003 Cont
Support
GFE/Other
Total -0- 8213 11427 Cont
‘ UNCLASSIFIED 35
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AMENDED FY 1992/1993 BIENNIAL RDTE DESCRIPTIVE SUMMARY

Program Element: #0203802A Project Number: #D050
PE Title: Other Missile Product Improvement Programs Budget Activity: #4
Project Title: MLRS Product Improvement Program

B. (U) BRIEF DESCRIPTION OF MISSION REQUIREMENT AND SYSTEM CAPABILITIES: The
Multiple Launch Rocket System (MLRS) fire control system (FCS) provides position data, communication
interface through which fire missions are received, processes data, controls the launcher, inputs mission
critical data to the weapons and fires the weapon. Development of the Improved Fire S ipport Control (IFCS)
is essential to correct present and future supportability problems resulting from electrozic component
obsolescence in the existing design. Because of throughput limitations the existing FCS requires the smart
weapons and M-270 launcher to spend excessive time on the firing point to load mission critical data. The
IFCS will provide the capability for increased and faster data flow needed by the suite of M-270 Family of
Muniticns (MFOM) weapons. This shortens the time to upload mission critical data, reduces the timelines,
which requires less time on the firing point, and improved system battlefield survivability. The effectiveness
of certain MFOM weapons will be improved by allowing more mission critical data to be loaded into the
system.

C. (U) PROGRAM ACCOMPLISHMENTS AND PLANS:
(U) FY 1991 Accomplishments: Troject * -t funded.

(U) FY 1992 Planned Program:
® (U) Initiate Engineering and Manufacturing Development (EMD)

(U) FY 1993 Planned Program:
® (U) Conduct System Design Review
® (U) Initiate Preliminary Design Review

(U) Program Plan to Completion:
® (U) Complete Engineering and Manufacturing Development phase

D. (U) WORK PERFORMED BY: In House and contract effort accomplished by Program Executive
Officer for Fire Support, Program Manager MLRS, and US Army Missile Command to reduce
microelectronics obsolescence.

E. (U) COMPARISON WITH FY 1992/1993 BIENNIAL RI:T € DESCRIPTIVE SUMMARY:

1. (U) TECHNICAL CHANGES: None.
2. (U) SCHEDULE CHANGES: None.
3. (U) COST CHANGES: None.

F. (U) PROGRAM DOCUMENTATION: Acquisition Plan approv2d December 1991, Justification and
Approval to be submitted to Department of Army January 1992, Contract stater . of work to be complete
and request for proposal to be issued February 1992. Engineeri: g and Manufacturing Development (EMD)
contract award expected by 1 August 1992 for a 60-month deve!--pment program.

UNCLASSIFIED
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AMENDED FY 1992/1993 BIENNIAL RDTE DESCRIPTIVE SUMMARY

Program Element: #0203802A
PE Title: Other Missile Product Improvement Programs
Project Title: MLRS Product Improvement Program

G. (U) RELATED ACTIVITIES:
PE #0602120A (Electronic Survivability & Fusing Technology)
PE #0602303A (Missile Technology)
PE #0602618A (Ballistics Technology)
PE #0602624A (Weapons & Munitions Technology)
PE #0603612A (Advanced Anti-Tank Weapon System)
PE #0603810A (Advanced Missile System-Heavy)
PE #0603776A/0604816A (LONGBOW)
There is no unnecessary duplication of effort within the Army or DoD.

H. (U) OTHER APPROPRIATION FUNDS: ($ in Thousands)

Project Number: #D05¢
Budget Activity: #4

FY 1991 FY 1992 FY 1993
Actual Estimate Estimate
Budget Activity 2:
MLRS Rocket (SSN 65400) 424670 617000 2169
MLRS Adv Proc (SSN 65400) 13656
MLRS Launcher (SSN 65900) 129640 133600 197270
MLRS Adv Proc (C65900) 45944 3000
Budget Activity 3:
MLRS MODs (SSN C67500) 17468 36934 12215

I. (U) INTERNATIONAL COOPERATIVE AGREEMENTS: Not applicable

J. (U) TEST AND EVALUATION DATA: Not applicable

UNCLASSIFIED
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AMENDED FY 1992/1993 BIENNIAL RDTE DESCRIPTIVE SUMMARY

Program Element: #0203802A

PE Title: Other Missile Product Improvement Programs

Project Title: TOW Product Improvement Program

Project Number: #D336
Budget Activity: #4

QuaL MODE
TARGETY STNSOR

EFP WARNEADS

OVER ROCXEY
MARNESS

CONTAROL
syagact

OVER AOCKRT

HOBULATOR CONTAOL

TENOM
SOUACE

38

covin connteron unsace o
POPULAR NAME: TOW 2
A. (U) SCHEDULE/BUDGET INFORMATION: ($ In Thousands)

SCHEDULE FY 1991 FY 1992 FY 1993 To Complete
Program IPR 11/90 "itia] TOW2B TOW2B MRRB, ITAS TOW2B IMP MRRB, ITAS
Milestones BLK 92 ASARC V IPR 1/92, ITAS MSII TIA 10/96, ITAS 11 10/97,

ALT TOW2B 7192, TOW2B BLK92 ITAS FUE 997

CANCELLED (Phase B) IMP CDR, TSIP

CANCELLED 10/91
Engincering
Milestones
T&E TOW 2B DTOT TOW2B PCVT TOW?2B IMP ECP
Milestones 10199 COMPLETE 4/92 INCORPORATED TO
PROD K

Contrac: TOW2B ECP incorporated
Milestoies into Prod Contract

Award 12/90

BUDGET FY 1991 FY 1992 FY 1993 Program Total
($000) (To Complete)
Major 6006 16237 -0- 70177
Contract -0)
Support Contract
In-House 8818 2781 -0- 14745
Support (-0-)
GFF/ 3339 9478 ~0- 15721
Other (-0-)
Total 18163 28495 -0- 100643
-0)
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FY 1992/1993 BIENNIAL RDTE DESCRIPTIVE SUMMARY

Program Element: #0203802A Project Number: #D336
PE Title: Other Missile Product Improvement Programs Budget Activity: #4
Project Title: TOW Product Improvement Program

B. @J) BRIEF DESCRIPTION OF MISSION REQUIEMENT AND SYSTEM CAPABILITIES: Provides
for the continued development of improvements to the TOW missile system. Improvements are required to
maintain the Infantry’s capability to defeat a continually expanding regional power threats and countermeasure
environments. Included in this project are warhead improvements to include Tungsten Warhead and Sensor
Second Source (Leader-Follower), other future improvemenis to TOW 2B design such as reprogrammable sensor
and increased lethality, improved aerodynamics, alternate TOW 2B, and TOW flight motor improvement.
improvement, Improved Target Acquisition System, and warhead qualification testing to maintain state of the art.

C. (U) PROGRAM ACCOMPLISHMENTS AND PLANS:

(U) FY 1991 Accomplishments:

(U) Conducted In-Process Review (IPR) for production cut in of TOW 2B
Conducted TSIP Army Systems Acquisition Review Council (ASARC) V
Completed development test/operational test (DTOT) for TOW 2B
Cut in TOW 2B through engineering change proposal (ECP)
Continued development for TOW 2B

Alternate TOW 2B effort (Phase B cancelled)

Began TOW 2B Configuration Verification Tests (PCVT)

Initiated TOW 2B Improvements Program (Block 92)

Initiated Sensor Second Source (Leader-Follower)

Initiated Lethality Improvements

~ICCICCCIEECIE

1992 Planned Program:

(U) TSIP cancelled

Complete TOW 2B Production Configuration Verification Tests
Initiate development of Improved Target Acquisition System (ITAS)
Continue warhead threat development validation and gualification test
Continue development of TOW 2B Block 92 Improvements

Conduct ITAS AAE IPR

Continue Sensor Second Source (Leader-Follower)

Continue Lethality Improvement

..Q.0.0.g

CICEEEEC

(U) FY 1993 Planned Program: Project not funded.

D. (U) WORK PERFORMED BY: Development contractor is Hughes Aircraft Company, Tucson AZ. Army
management of all TOW programs is performed by Project Manager TOW, Program Executive Office Fire
Support, Redstone Arsenal, AL.

UNCLASSIFIED
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FY 1992/1993 BIENNIAL RDTE DESCRIPTIVE SUMMARY ‘
Program Element: #0203802A Project Number: #D336
PE Title: Other Missile Product Improvement Programs Budget Activity: #4

Project Title: TOW Product Improvenient Frogram
E. (U) COMPARISON WITH FY 1992/1993 BIENNIAL DESCRIPTIVE SUMMARY:
1. (U) TECHNICAL CHANGES: None.
2. (U) SCHEDULE CHANGES: None.
3. (U) COST CHANGES: None.

F. (U) PROGRAM DOCUMENTATION:

TOW 2B user requirements message 6/85
(PIP 1-86-03-3026) TOW 2B 12/85
Product improvement management info rpt 12/86
(PIP 1-88-03-3027) TOW 2 to TOW2A retrofit 5/88
TOW 2 retrofit user requirements and message 7/88
TOW Sight Improvement Prograin (DA IPR) 7/89
TSIP Cancelled 10/91

G. (U) RELATED ACTIVITIES:
PE #0602120A (Electronic Survivability and Fuzing Technology)
PE #0602303A (Missile Technology)
PE #0602618A (Ballistics Technology)
PE #0602624A (Weapons and Munitions Technology)
PE #0603612A (Advanced Anti-Tank Weapon System)
PE #0603810A (Advanced Missile System - Heavy)
There is no unnecessary duplication of effort within the Army or the Department of Defense

H. (U) OTHER APPROPRIATION FUNDS: ($ in Thousands)
FY 1991 FY 1992 FY 1993
Estimate Estimate Estimate

MISSILE PROCUREMENT ARMY:
Budget Activity 2, TOW 2 (C59300) 267036 210378 183061
Budget Activity 3, TOW MODS (C61700) 31258 8263 4998

I. (U) INTERNATIONAL COOPERATIVE AGREEMENTS: Not applicable.

J. (U) TEST AND EVALUATION DATA: The TOW 2B test program is on-going through the development
phase with testing of subcomponents and of the full TOW 2B missile.

1. Sensor Development - Three sensors were developed with telemetry missile flights in Dec 88-Jan 89. The
flights were completed in Jan 89. HAC chose Thorn EMI of Great Britain as the sensor source. Phase Il of
engineering flights took place through 6/90 at Redstone Arsenal, Alabama. A U.S. Second Source, LORAL of
Archbald, PA, is under contract through a leader follower contract with Thorne, EMI.

2. Warhead Development - Twelve static tests and twenty-four dynamic warhead tests were completed.

UNCLASSIFIED
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FY 1992/1993 BIENNIAL RDTE DESCRIPTIVE SUMMARY
Program Element: #0203802A Project Number: #D336
PE Title: Other Missile Product Improvement Programs Budget Activity: #4
Project Title: TOW Product Improvement Program
3. Missile Flights - Phase II engineering tests included twenty-six missile flights and were concluded 27 June
1990. TOW 2B developmental testing/operational testing began 21 July 1990 and will include total of forty-five
missile flights at Redstone Arsenal, Alabama and Yuma Proving Ground, Arizona.

4. TOW Production Configuration Verification Test is ongoing.

UNCLASSIFIED
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AMENDED FY 1992/1993 BIENNIAL RDTE DESCRIPTIVE SUMMARY

Program Element: #0208010A
PE Title: Joint Tactical Communications Program (TRI-TAC) Budget Activity: #4

A. (U) RESOURCES: ($ in Thousands)

Project
Number FY 1991 FY 1992 FY 1993 To Total
Title Estimate Estimate Estimate Completion Program

D107 Echelons Above Corps Communications (EAC COMM)
6940 4966 7592 Cont Cont

B. (U) BRIEF DESCRIPTION OF ELEMENT: This project provides for development of Integrated Systems
Control (ISYSCON) and modification to fielded Echelons Above Corps (EAC) equipment; monitoring of other
service developed EAC COMM equipment and testing; and development of Army unique components associated
with other service developments to allow interoperability with emerging EAC items, other items in the Army,
other services and agencies, as well as equipment developed by NATO allies. The major portior of the project
includes: development of software for the ISYSCON facility, completion of the development of the AN/TTC-39A
circuit switch software, evolutionary development of the software for the AN/TTC-39D flood search circuit
switch, AN/TYC-39 message switch upgrade development, continuing evolutionary development of the
Communications System Control Element (CSCE) family software. Resources will be applied as necessary to
development and modifications necessitated by changing technology in any EAC COMM related system.

C. (U) JUSTIFICATION FOR PROJECTS LESS THAN $10.0 MILLION IN BOTH FY 1992 AND 1993:
(U) Project D107 Echelons Above Corps Communications (EAC COMM)

(U) FY 1991 Accomplishments:

® (U) Continued CSCE evolutionary software development to accommodate changes made to the AN/
TTC-39D and AN/TYC-39A

e (U) Continued development and improvement of AN/TTC-39 circuit switch interface to Mobile
Subscriber Equipment (MSE) at Corps and below

(U) FY 1992 Planned Program:

® (U) Initiate software development for ISYSCON

® (U) Continuc CSCE/Integrated Network Management System (INMS) software integration and
evolutionary upgrades (e.g., TTC-39D and Packet Switch Control)

® (U) Initiate software modifications to the AN/TYC-39 and AN/TTC-39 for Corps/NATO interface

(U) FY 1993 Planned Program:
e (U) Continue software development for ISYSCON.

(U) Work Performed By: Acquisition (development and production) of EAC-COMM equipment and
software modifications are performed by the tasked service or agency as assigned by the Secretary of
Defense. Current Army contractors are GTE, Needham Heights, MA (AN/TTC-39 family of switches); GTE,
Raleigh, NC (CSCE). In-house developing organization for EAC COMM tasks assigned to the Army is the

UNCLASSIFIED
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‘ AMENDED FY 1992/1993 BIENNIAL RDTE DESCRIPTIVE SUMMARY

Program Element: #0208010A
PE Title: Joint Tactical Communications Program (TRI-TAC) Budget Activity: #4

Program Executive Office, Communications Systems, Fort Monmouth, NJ and Project Manager,
Multi-Service Communications Systems (MSCS).

(U) Related Activities:
PE #0208010F (Joint Tactical Communications Program (TRI-TAC Air Force Program))
PE #0208010M (Joint Tactical Communications Program (TRI-TAC Marine Corps))
PE #0303401A (Communications Security Equipment).
There is no unnecessary duplication of effort within the Army or DOD.

(U) Other Appropriation Funds: ($ in Thousands)
FY 1991 FY 1992 FY 1993
Actual  Estimate Estimate

OTHER PROCUREMENT, ARMY
BA1010 31843 40774 6459
BB1600 41444 16209 37525

(U) International Cooperative Agreements: Not applicable.
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AMENDED FY 1992/1993 BIENNIAL RDTE DESCRIPTIVE SUMMARY

Program Element: #0303140A
PE Title: Communications Security (COMSEC) Budget Activity: #5

A. (U) RESOURCES: ($ in Thousands)

Project
Number FY 1991 FY 1992 FY 1993 To Total
Title Estimate Estimate Estimate Completion Program

D491 COMSEC
10323 6615 6470 Cont Cont

B. (U) BRIEF DESCRIPTION OF ELEMENT: This program develops Communications Security (COMSEC)
equipment and techniques required to combat threat signal intelligence capabilities and to ensure our data network
integrity. The Army’s RDTE COMSEC program objective is to implement National Security Agency (NSA)
developed security technology in Army information systems. The thrust of the program is to insure total signals
and data security of all Army information systems, to include any operational enhancements and specialized Army
configurations. The management of Cryptographic Keys and radio Signal Operating Instructions to reduce human
intelligence threat while assuring useability on the battlefield is an Army priority, (paperless battlefield). NSA
develops the basic technology such as standard modules, chips, and algorithms which the Army embeds into
Army information equipment and systems. The Army COMSEC RDTE program provides the Army funding
required to apply the NSA technology to Army command, control, communications and intelligence (C3I) systems
in a cost effective expeditious manner. This Project was restructured from Program Element #0303401A.

C. (U) JUSTIFICATION FOR PROJECTS LESS THAN $10.0 MILLION IN BOTH FY 1992 AND 1993:

(U) FY 1991 Accomplishments:

¢ (U) Completed proof of principle development, successfully completing early user test and initiated final
phase of development of the Automated COMSEC Management and Engineering System (ACMES) in
support of Mobile Subscriber Equipment (MSE), Single Channel Ground & Airborne Radio System
(SINCGARS), Enhanced Position Location Reporting System (EPLRS), and several secured satellite
systems

® (U) Prepared procurement package for Army Secure Tactical Initiative - Tactical End-to-End Encryption
Devi-e, the future tactical network COMSEC for use within the Army Command and Control System
(ACCS) and strategic information systems. Conducted several studies related to network security
architecture, protocol requirements for Army systems and development of network security emulator.

® (U) Continued Development/Production Prove-out contract of Communications Deception System leading
to Initial Operational Test and Evaluation IOT&E) in FY 92

® (U) Procured modified CANEWARE network COMSEC equipment from the National Security Agency
for evaluation within Army test beds.

® (U) Prepared acquisition documentation and funded test organization for IOT&E leading to Milestone
111 and type classification of MINTERM which is the COMSEC for High Frequency and satellite systems

® (U) Continued evaluation of COMSEC non-developmental item (NDI) such as XEROX secure Local
Area Network device, Magnavox’s low probability of detection (LPD) development radio

® (U) Devoted installation kit support funding to quick reaction projects for Desert Storm in form of cables
between PSC - 3 satellite radios and VINSON COMSEC, security for air traffic controller system and

UNCLASSIFIED
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AMENDED FY 1992/1993 BIENNIAL RDTE DESCRIPTIVE SUMMARY

Program Element: #0303140A
PE Title: Communications Security (COMSEC) Budget Activity: #5

KG-84 installation kits.

(U) FY 1992 Planned Program:

® (U) Continue final development of Automated COMSEC Management and Engineering Systems
(ACMES), concentrating on software development for Data Transfer Device hardware developed by NSA
for all Services and incorporating battlefield electronics signal operating Instructions and Electronic
Counter-Countermeasures (ECCM) frequency hop sets

¢ (U) Complete studies of network security architectures and protocols for use in Army secure Tactical
Initiative (ASTI). Incorporate delivered internet security environment emulator into network test beds.

® (U) Continue program management support in the completion of AR 70-1 documentation for the Army
Key Management System (AKMS) level I program. Continue processing procurement of COMSEC front
end device, one element of ASTI program

® (U) Develop generic methedology for accreditation for loca! area network (LAN) and perform on newly
installed LAN within the local command

® (U) Continue evaluation of COMSEC NDI such as Wang secure LAN unit and TEPACHE COMSEC
for secure E-Mail services

® (U) Redesign STU-III conference bridge and interfaces to other type COMSEC for improved
producibility to lower manufacturer cost for DOD customers

¢ (U) Complete prototype development of low cost, limited capability, miniaturized VINSON (KY57),
embedded within a radio cable for use by infantry company and below.

(U) FY 1993 Planned Program:

® (U) Achieve Milestone III Production and field phase cne of ACMES and continue software development
for phase two objective program under evolutionary fielding concept.

® (U) Award conceptual development contract for Army Secure Tactical Initiative (ASTI) Network
COMSEC front end.

® (U) Prepare procurement packages for FY94 awards of ASTI user authentication system and trusted
network base elements.

® (U) Continue evaluation of COMSEC NDI equipment such as STU-III video terminal, Small Key
Management Module (SKMM), K1V-7, COMSEC unit, and CYPRESS programmable COMSEC module

® (U) Evaluate in-house various NDI biometric user authentication devices for use under the ASTI
development program

® (U) Continue program management support in the completion of AR 70-1 documentation for the AKMS
level 11 program

(U) Work Performed By: The primary contractors performing work in this program are: Group Technology
Inc., Tampa, FL; Motorola, Scottsdala, AZ; General Electric, Camden, NJ; Engineering Professional Services,
Tinton Falls, NJ; Booz, Allen and Hamilton, Bethesda, MD; TEXCOM, Wash, DC; Alliant Techsystems,
Annapolis,MD; Science Applications International Inc., San Diego, CA; TELOS, Tinton Falls, NJ; and Harris
Corp, Rochester, NY. The primary in-house developing organizations are the US Army
Communications-Electronics Command, Fort Monmouth, NJ; Program Executive Office (PEO) Communications
and Program Manager (PM) Multiservice Communications Systems (MSCS), Fort Monmouth, NJ; US Army Test
and Evaluation Command, Aberdeen Proving Ground, MD; US Army Signal Center and Fort Gordon, GA; and
the National Security Agency, Fort Meade, MD.
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AMENDED FY 1992/1993 BIENNIAL RDTE DESCRIPTIVE SUMMARY ‘

Program Element: #0303140A
PE Title: Communications Security (COMSEC) Budget Activity: #5

(U) Related Activities:

PE #0203726A (Advanced Field Artillery Tactical Data System)

PE #0604805A (Command, Control, Communications Systems - Engineering Development)

PE #0603713A (Army Data Distribution System (ADDS))

PE #0604741A (Air Defense Command. Control and Intelligence - Engineering Development)

PE #0604818A (Army Tactical Command & Control Hardware and Software)

PE #34805 P11 (Integrated System Control Engineering)

PE #BX3000 (Integrated System Control Production)

PE #643746 (Single Channel Ground & Airborne Radio System)
All the above related activities use key management, embedded COMSEC hardware, software, and Computer
Security tools. In the area of key management, several Joint Service/NSA working groups exist to avoid
duplication and to assure interoperability between all Services’ systems, to include standards and testing for the
emerging mulit-level network security area, the Defense Information Systems Agency (DiSA). Multi-Level
Security (MLS) working group coordinated the Services technology efforts. The National Security Agency
reviews each Services’s RDT&E program to avoid duplication. There is no unnecessary duplication of effort
within the Army or DoD.

(U) Other Appropriation Funds: ($ in Thousands)
FY 1991 FY 1992 FY 1993
Actual Estimate Estimate

PROCUREMENT

Other Procurement Army

TA0500 5099 4199 6824
T90600 5459 6619 6913
BZ8950 2687 2290 1865
T54000 10112 11091 8513
BL5264 7004 7269 6055
TA2000 -0- -0- 34
T03200 -0- -0- -0-
BQ0200 -0- 1000 987
BA1201 -0- 7560 7377

(U) International Cooperative Agreements: Not applicable.
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AMENDED FY1992/1993 BIENNIAL RDTE DESCRIPTIVE SUMMARY

Program Element: #0303142A
PE Title: Satellite Communications Ground Environmens Budget Activity: #5

A. (U) RESOURCES: ($ in Thousands)

Project
Number FY 1991 FY 1992 FY 1993 To Total
Title Estimate Estimate Estimate Completion Program

D253 Defense Satellite Communications System | Defense Communications System (DSCS-DCS) (PHASE III)

6329 25572 33605 Cont Cont
D455 MILSTAR Terminals
14689 74933 93913 272274 580375
D456 Tactical Satellite Communications (TACSATCOM) System
5832 12906 9509 Cont Cont
PE TOTAL 26850 113411 137027

B. (U) BRIEF DESCRIPTION OF ELEMENT: Military Satellite Communications (MILSATCOM) systems
are Joint program/project efforts with each Service, Joint Chiefs of Staff (JCS), National Security Agency (NSA),
and Office of the Secretary of Defense (OSD) assigned specific responsibilities as specified in JCS Memorandum
of Polity (MOP) 178. There are three worldwide MILSATCOM systems. These are the ultra high frequency
(UHF) Fleet Satellite /Air Force Satellite (FLTSAT/AFSAT) system; the super high frequency (SHF) Defense
Satellite Communications System (DSCS); and the extremely high frequency (EHF) Military Strategic/Tactical
Relay (MILSTAR) system. MOP 178 designates Army as the Executive Agent for MILSATCOM Ground
Subsystems. As Executive Agent {or MILSATCOM Ground Subsystems Army is responsible fur developing,
procuring, and life cycle logistics support for satellite terminals; satellite control subsystems; communications
subsystems; and all related equipments required to achieve end-to-end connectivity to satisfy JCS command,
control, communications, and intelligence (C3 I) supporting the President; JCS; Commanders in Chief (CINCS);
Military Deputies (MILDEPS); Department of State; and other Departments and Agencies of the government,

C. (U) JUSTIFICATION FOR PROJECTS LESS THAN $10.0 MILLION IN BOTH FY 1992 AND 1993:
Not applicable
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AMENDED FY 1992/1993 BIENNIAL RDTE DESCRIPTIVE SUMMARY

Program Element: #0303142A Project Number: D253
PE Title: Satellite Communications Ground Environment Budget Activity: #5

A. (U) RESOURCES: ($ in Thousands)

Project Title: Defense Satellite Communications Systems-Defense Communications System (DSCS-DCS)

Popular FY 1991 FY 1992 FY 1993 To Total
Name Estimate Estimate Estimate Completion Program
DSCS/DCS 6329 25572 33605 Cont Cont

B. (U) BRIEF DESCRIPTION OF MISSION REQUIREMENT AND SYSTEM CAPABILITIES: This
program element provides funds required to develop strategic and tactical Ground Subsystem equipment to support
Joint Chiefs of Staff (JCS) validated unique and vital Command, Control, Communications and Intelligence (C3I)
for the worldwide super high frequency (SHF) Defense Satellite Communications System (DSCS) program.

C. (U) PROGRAM ACCOMPLISHMENTS AND PLANS:

(U) FY 1991 Planned Program:

® (U) Awarded Engineering and Manufacturing Development (EMD) contract on Universal Modem

® (U) Restructured and consolidated DSCS Satellite Principles Trainer (SPT) and DSCS Family of Training
Devices programs into DSCS Training Devices

® (U) Continued Integrated Research Facility (IRF) upgrades and SETA support

(U) FY 1992 Planned Program:

® (U) Continue Engineering and Manufacturing Development (EMD) on the Universal Modem

® (U) Competitive solicitation on Engineering and Manufacturing Development (EMD) for DSCS Training
Devices restructured program

¢ (U} Continue support and upgrades of the IRF and SETA efforts

(U) FY 1993 Planned Program:

® (U) Continue Engineering and Manufacturing Development (EMD) on the Universal Modem

® (U) Contract award on Engineering and Manufacturing Development (EMD) for DSCS Training Devices
program

e (U) Continue support and upgrades of the IRF and SETA efforts

D. (U) WORK PERFORMED BY: In-house efforts will be accomplished by the PM Satellite Communications
under the management of Program Executive Office (PEO) Communications Systems, Fort Monmouth, NJ. Major
contractors are Magnavox, Torrance CA; Loral Corp, Colorado Springs, CO; Stanford Telecommunications, Inc.,
Santa Clara, CA and Colorado Springs, CO; John Hopkins University/Applied Physics Laboratory, Laurel, MD;
PM Training Devices, Orlando, FL.

UNCLASSIFIED
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AMENDED FY 1992/1993 BIENNIAL RDTE DESCRIPTIVE SUMMARY

Program Element: #0303142A Project Number: D253
PE Title: Satellite Communications Ground Environment Budget Activity: #5

E. (U) COMPARISON WITH FY 1992/1993 BIENNIAL RDTE DESCRIPTIVE SUMMARY:
1. (U) TECHNICAL CHANGES: Restructure of DSCS Training Devices Program.
2. (U) SCHEDULE CHANGES: None
3. (U) COST CHANGES: Increased funding in FY93 reflects revised estimate for DSCS minimum
sustainment program.

F. (U) PROGRAM DOCUMENTATION: Defense Communications Agency (DCA) DSCS program plan
approved annually by The Military Departments, validated by JCS and concurred in by OSw.

G. (U) RELATED ACTIVITIES: Not applicable.
H. (U) OTHER APPROPRIATION FUNDS: ($ in Thousands)

FY 1991 FY 1992 FY 1993
Estimate Estimate Estimate

1. PROCUREMENT
Other Procurement, Army 43201 47874 139283

I. (U) INTERNATIONAL COOPERATIVE AGREEMENTS: Memorandum of Understanding (MOU)
between US & UK Dec 1989 for Universal Modem. MOU between the US, UK, and France to be signed April
1992. Other selected allies have expressed interest.

J. (U) MILESTONE SCHEDULE:

Milestones ilestones D
1. DSCS TRAINING DEVICES:
Program Restructure and Consolidation FY91
Competitive Solicitation FY92
Contract Award and Implementation in EMD Phase FY93
Development/Design Review and Testing FY%4
Integration and Testing FY95
Install and Test Engineering Design Models FY96
Full Scale Production Phase FY97/98
Initial Operational Capability FY99
2. UNIVERSAL MODEM:
Engineering and Manufacturing Development FY91
Technical Test/Operational Test FY9%4
Low Rate Initial Production (LRIP) FY.Z
First Article Test FY%6
First Delivery FY97
Full Scale Production Phase FY97
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Program Element: #0303142A

PE Title: Satellite Communications Ground Environment

UNCLASSIFIED

SMART-T

POPULAR NAME: Army EHF Programs
A. (U) SCHEDULE/BUDGET INFORMATION: (§ In Thousands)

AMENDED FY1992/1993 BIENNIAL RDTE DESCRIPTIVE SUMMARY

Project Number: #D455

Budget Activity: #5

00

SCHEDULE FY 1991 FY 1992 FY 1993 To Complete
Program Est MOU w/ AF on MS U: SMART-T & SCAMP | Accept 2 GNDCP Terminals ASARC MSD Ul SMART-T
Milestones GNDCP MS II: SCOTT Del 15 EMD } from AF & SCAMP

SCOTT Terminals
Engineering Dev SMART-T & SCAMP Cont SMART-T & SCAMP Field SMART-T & SCAMP
Milestones Blk! Blk I, DAMA Study Blk I Terms
T&E Comp SCOTT Tech SCOTT IOT&E Joirt Interop Test Milstar Sys Teat SCOTT
Milestones Testing FOT&E on SMART-T
Contract Awd Contracts for SMART-T Awd SMART-T LRIP Kt
Milestones & SCAMP Block 1 Awd Prod Kt for SMART-T
& SCAMP Blk |
BUDGET FY 1991 FY 1992 FY 1993 Program Total
($000) (To Complete)
Major 1080 52882 72014
Contract (213163)
Support 2439 4583 5206
Contract (13455)
In-House 11170 16825 16501
Support (45656)
GFE/ 0 643 192
Other
Total 14689 74933 93913 580375
272274)
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‘ AMENDED FY1992/1993 BIENNIAL RDTE DESCRIPTIVE SUMMARY
Program Element: #0303142A Project Number: #D455
PE Title: Satellite Communications Ground Environment Budget Activity: #5

B. (U) BRIEF DESCRIPTION OF MISSION REQUIREMENT AND SYSTEM CAPABILITIES: This
program provides funds for the four Army MILSTAR programs: (1) The Secure Mobile Anti-Jam Tactical
Terminal (SMART-T) will provide a range extension capability to the Army’s Mobile Subscriber Equipment
(MSE) to support the Airland Operations, specifically to provide a satellite interface to permit uninterrupted
communications as our advancing forces move beyond the line-of-sight capability of MSE. (2) The Single
Channel Anti-Jam Manportable (SCAMP) terminal will provide a manportable, secure, anti-jam satellite
communications capability to Army and Air Force units which cannot be served by larger less mobile terminals.
(3) The Single Channel Objective Tactical Terminal (SCOTT) will be fielded to satisfy the critical operational
need for extremely reliable, extended range, highly mobile and flexible single channel tactical communications
with high anti-jam and nuclear survivability capability. (4) The MILSTAR Ground Command Post (GNDCP)
termiinals are being developed and procured by the Air Force. They will provide a survivable, enduring
worldwide communications capability, replacing the present AN/GSC-40 equipment. The Army will design and
field a transportable configuration.

C. (U) PROGRAM ACCOMPLISHMENTS AND PLANS:

(U) FY 1991 Accomplishments (each program individually addressed below):
SMART-T;
® (U) Developed system specification
‘ ® (U) Briefed industry
® (U) Established Electronic Bulietin Board (EBB) to gather industry comments on specifications and draft
statement of work.
SCAMP;
® (U) Briefed industry
® (U) Developed system specification
® (U) Established Electronic Bulletin Board (EBB) to gather industry comments on draft specifications and
draft statement of work.
(U) Completed Technical Testing
(U) Continued reliability growth development testing.
(U) Continued training simulator development
(U) Continued Medium Power Transmitter development
(U) Established Milstar Test Facility
GNDCP;
® (U) Established Memorandum of Understanding with Air Force

(U) FY 1992 Planned Program:
SMART-T;
® (U) Obtain Milestone Decision II approval from Army Systems Acquisition Review Council (ASARC)
® () Award Engineering and Development contract
SCAMP;
® (U) Milestone decision Review
® (U) Award EMD for Bock I contract
‘ ® (U) Receive delivery of 5 Lincoln Laboratory models
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AMENDED FY1992/1993 BIENNIAL RDTE DESCRIPTIVE SUMMARY ‘

Program Element: #0303142A Project Number: #D455
PE Title: Satellite Communications Ground Environment Budget Activity: 5

SCOTT:

® (U) Completed Reliability Growth Development Testing (Nov 91)

® (U) Conduct Acceptance Testing

® (U) Accept Delivery of 15 EMD Terminals

® (U) Complete Operational Evaluation.

® (U) Participate in MILSTAR MST-6000 end-to-end test with development flight satellite

® (U) Continue medium power transmitter development

® (U) Continue training simulator development (Critical Design Review conducted Dec 91)

® (U) Continue software upgrades/enhancements (over-the-air rekey, red key overwrite, in-band control).

@ (U) Release Production solicitation

GNDCP:
® (U) Transportable Configuration Designed
® (U) Acquire Government Furnished Equipment

(U) FY 1993 Planned Program:

SMART-T:

¢ (U) Continue development

® (U) Conduct systems engineering design reviews

® (U) Obtain results from contractor’s Demand Assignment Multiple Access (DAMA) study of possible
material enhancement o the SMART-T

SCAMP:;

® (U) Continue development of Block I terminal

® (U) Initiate Laboratory study of Block II terminal

SCOTT:

(U) Continue software upgrades/enhancements

(U) participate in MILSTAR Joint Interoperability Testing

(U) Complete medium power transmitter development

(U) Support EMD terminals

(U) Complete training simulator development

(U) Initiate Post Deployment Software Support Depot (PDSS)

(U) Initiate First Article testing on Production Tooled Terminals

(U) Conduct Milestone III Decision Review ASARC

(U) Award Production Contract

GNDCEF:

® (U) Procure initial EHF and UHF spares.

® (U) Army accepts 2 terminals from USAF of fixed configuration

{U) Program Plan To Completion:

SMART-T;

(U) Release solicitation for Low Rate Initial Production (LRIP) contract
(U) Receive delivery of 12 Engineering Developn.cnt Model terminals
(U) Obtain approval to proceed into LRIP

(U) Obtain Milestone Decision Il approval from ASARC

(U) Award Request for Proposal (RFP) options
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AMENDED FY1992/1993 BIENNIAL RDTE DESCRIPTIVE SUMMARY

Program Element: #0303142A Project Number: #D455
PE Title: Satellite Communications Ground Environment Budget Activity: #5

:

(U) Continue development of Block I terminal

(U) Conduct Reliability Development Growth Tests (RDGT)
(U) Conduct Operational Testing

(U) Deliver RDGT and Operational Assessment Units

(U) Milestone III Review

(U) Award Production Contract for Block I

(U) Perform First Article Test

(U) Field 150 Block I terminals

e (U) Complete software upgrades/enhancements

® (U) Transition management to Communications and Electronics Command (CECOM)
GNDCP;

® (U) Accept and field terminals

® (U) Procure EHF and UHF spares

® (U) Transition management of GNDCP to CECOM

D. (U) WORK PERFORMED BY:

SMART-T AND SCAMP: In-house: PM MILSTAR (Army) Program Office, Fort Monmouth, NJ, under
the management of Program Executive Officer for Communications Systems (PEO-COMM), with support
provided by U.S> Army Communictions-Electronics Command (CECOM), Fort Monmouth, NJ. Major
Contractors to be determined in 3QFY92.

SCOTT: In-house: PM MILSTAR (Army) Fort Monmouth, NJ under the management of Program
Executive Officer Communications Systems (PEO-COMM) with support provided by U.S. Army
Communications-Electronics Command (CECOM) Fort Monmouth, NJ. Major Contractors; Magnavox,
Ashburn, VA and Rockwell, Tx; Raytheon Corp., Marlborough, MA; Lincoln Laboratories, Bedford, MA.
Training Simulator program is managed by PM TRADE with Statistica, Inc., Rockville, MD.

GNDCP; Terminals developed and provided by USAF utilizing two (2) contractors, Raytheon Mass and
Rockwell International, Texas. PM MILSTAR (Army) is integrating these terminals into the Army Force
Structure,

E. (U) COMPARISON WITH FY 1992/1993 BIENNIAL RDTE DESCRIPTIVE SUMMARY:

SMART-T
1. (UTECHNICAL CHANGES: In the former RDTE descriptive summary, the SMART-T was called the
Extremely High Frequency Medium Data Rate (EHF MDR) terminal. Additionally, requirements were refined
to dissolve the need for a single low data rate terminal (previously identified as the EHF LDR} ierminal) and
create a single LDR/MDR terminal (i.e., the SMART-T). Also, the recent requirement to assess the potential
material enhancement of the SMART-T to include a Demand Access (DAMA) capability has been identified.
2. (U) SCHEDULE CHANGES: None
3. (U) COST CHANGES: None
SCAMP
1. (U) TECHNICAL CHANGES:

a. Identified the need for a Block Il - 12 1b Objective SCAMP.
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AMENDED FY1992/1993 BIENNIAL RDTE DESCRIPTIVE SUMMARY ’
Program Element: #0303142A Project Number: #D455
PE Title: Satellite Communications Ground Environment Budget Activity: #5

b. An interim paging capability for SCAMP - Block I has been identified with paging-oa-the-move as the
objective SCAMP - Block II capability.

«. (U) SCHEDULE CHANGES: None

3. (U) COST CHANGES: None

SCOTTY

1. (U) TECHNICAL CHANGES: Program restructured

2. (U) SCHEDULE CHANGES: Multi-services schedules coordinated.

3. (U) COST CHANGES: Significant changes and rescoping of program quantities downward. The Joint Staff

has scrubbed the requirements for this terminal to the minimum essential to provide a tactical nuclear survivable

capability to the Dept of Defense.

GNDCP

1. (U) TECHNICAL CHANGES: None

2. (U) SCHEDULE CHANGES: None

3. (U) COST CHANGES: None

F. (U) PROGRAM DOCUMENTATION:
SMART-T;
— Test and Evaluation Master Plan Draft 12/91
— Test and Evaluation Master Plan Draft 12/91
— Operational Requirements Document signed by MG Clark, rurt Monroe, 9 Jan 92 and forwarded to
HQDA for approval
— Joint Integra. :d Logistics Su_port Plan (JILSP) 01/92
SCAMP;
— Operational Requirements Document signed by MG Clark, For: Momoe, 9 Jan 92, and forwarded to
HQDA for approval
— Acquisition Plan Approval
— Test and Evaluat.ori Master Plan Draft Dec 91
— Joint Integrated Logistics Support Plan Jan 92
— Organization & Operation (O&O) Plan
Approved - Oct 82
Updated - Jul 92
— Cost and Operational Effectiveness Analysis
Approved - Aug 85
— Acquisition Pian
Revision 2 - Approved - Oct 87
Revision 3 - Jul 89
— Test and Evaluation 1. aster Plan Revision 8 - Sep 91
GNDCP:
— Test and Ev.'uation Master Plan Approved - Feb 89
— USAF responsibility
— Joint Program Documents - JILSP - Draft
— Army Baseline Cost Estimate (BCL) validated - Jan 92
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AMENDED FY1992/1993 BIENNIAL RDTE DESCRIPTIVE SUMMARY

Program Element: #0303142A Project Number: #D455
PE Title: Satellite Communications Ground Environment Budget Activity: #5

G. (U) RELATED ACTIVITIES:
MART-T;

— Joint Milstar Program. There is no unnecessary duplication of effort within the Army or DoD.
SCAMP;

— Joint Milstar Program. Multi-service effort, Air Force airborne, Navy shipboard, Army ground
environment. There is no unnecessary duplication of effort within the Army or Dod.
SCOTT; _

— Joint Milstar Program. Multi-service effort, Air Force airborne, Navy shipboard, Army ground
environment. Numerous successful joint interoperability tests have been performed. There is no unnecessary
duplication of effort within DoD.

GNDCP:

Joint Milstar Program. Multi-service effort, Air Force airborne, Navy shipboard, Army ground environment.
Numerous <uccessful joint interoperability tests have been performed. There is no unnecessary duplication of
effort within DoD.

H. (U) OTHER APPROPRIATION FUNDS: ($ in Thousands)

SMART-T;

FY 1991 FY 1992 FY 1993 FY 1994

Actual Estimate Estimate Estimate
PROCUREMENT (OPA) -0- -0- -0- -0-

AMP;

FY 1991 FY 1992 FY 1993 FY 1994

Actual Estimate Estimate Estimate
PROCUREMENT (OPA) -0- -0- -0- -0-
SCOTT;

FY 1991 FY 1992 FY 1993 FY 1994

Actual Estimate Estimate Estimate
PROCUREMENT (OPA) -0- -0- 45000 180100
GNDCP;

FY 1991 FY 1992 FY 1993 FY 1994

Actual Estimate Estimate Estimate
PROCUREMENT (OPA) -0- 16000 13800 5700

I. (U) INTERNATIONAL COOPERATIVE AGREEMENTS: Not applicable for all four programs.
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AMENDED FY1992/1993 BIENNIAL RDTE DESCRIPTIVE SUMMARY

Program Element: #0303142A Project Number: #D455
PE Title: Satellite Communications Ground Environment Budget Activity: #5

J. (U) TEST AND EVALUATION DATA:

SMART-T;
— Conduct technical testing FY 1994-1995
— Perform First Article Test (FAT) FY 1996-1997
— Perform interoperability testing with the Single Channel Objective Tactical Terminal. FY 1996
— Conduct Low Data Rate Operational Tst FY 1997
— Conduct Follow-on Test and Evaluation FY 1999-2000

SCAMP;
— Conduct SCAMP-Block I technical tests FY 1994
— Conduct Block I Reliability Growth tests FY 1995
— Conduct Operational Assessments - Block I FY 1995
— Conduct First Article Test FY 1997
— Completed environment and transportability test FY 1990
— Completed software preliminary qualification and final qualification test. FY 1990
— Completed EMI testing FY 1990
— Completed technical testing FY 1992
— Complete reliability growth development tests. FY 1992
— Conduct EMP/INR testing FY 1992
— Participate in Milstar joint service interoperability test FY 1991-1994
— Conduct FAT on two SCOTT EMD Production Tooled terminals FY 1992-1993
— Complete Operational Evaluation FY 1992
— Conduct Milstar System Test FY 1992

GNDCP;

— Responsibility of the USAF

L
=P
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AMENDED FY 1992/1993 RDTE DESCRIPTIVE SUMMARY
Program Element: #0303142A
PE Title: Satellite Communications Ground Project Number: D456
Environment Budget Number: #5
A. (U) RESOURCES: ($ in Thousands)

Project Title: Tactical Satellite Communications (TACSATCOM)Systems

Popular  FY 1991 FY 1992 FY 1993 To Total
Name Actual Estimate Estimate Completion Program
TACSATCOM
5832 12906 9509 Cont Cont

B. (U) BRIEF DESCRIPTION OF MISSION REQUIREMENT AND SYSTEM CAPABILITIES: The
Ground Mobile Forces Satellite Communications (GMFSC) or TACSATCOM System program provides funds
for the development of tactical satellite communications terminals and control systems for the Defense
Department. Developments under this program provide rapid, reliable, effective communications to support
tactical command, control, communications, and intelligence (C3I) requirements for tactical commanders and
Commander in Chiefs (CINCs).

C. (U) PROGRAM ACCOMPLISHMENTS AND PLANS:

(U) FY 1991 Accomplishments:
® (U) Continued Phase II TSQ-173 Conceptual Testing
¢ (U) Phase Il TSQ-173 Final Design Approval

(U) FY 1992 Planned F -ogram:
® (U) Complete technical specifications for Enhanced Manpack UHF Terminals (EMUT) PSC-3 and
PSC-3/VSC-7
® (U) Complete Phase III TSC-173 Functional/Operational Tests
® (U) Deliver 4 ea Phase Il TSQ-173 prototypes
® (U) Deliver I ea Stand-Alone TSQ-173
® (U) Commence TSQ-173 conceptual testing at Ft. Detrick.

(U) FY 1993 Pianned Program:
® (U) Award development contract for PSC-3/VSX-7 EMUT
® (U) Evaluate bid samples for ND-I PSC-5 EMUT

D. (U) WORK PERFORMED BY: In-house efforts will be accomplished by the PM Satellite Communications
and US Army Communications and Electronics Command (CECOM) Center for Space Systems, Fort Monmouth,
NJ. Major contractors are Harris Corp., Melbourne, FL; Martin Marietta Corp., Orlando, FL; GE Corp.,
Camden, NJ; Applied Physics Laboratory, Laurel, MD; Tobyhanna Army Depot, Tobyhanna, PA and MITRE,
Boston, MA.
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AMENDED FY 1992/1993 RDTE DESCRIPTIVE SUMMARY ‘
Program Element: #0303142A
PE Title: Satellite Communications Ground Project Number: D456
Environment Budget Number:; #5

E. (U) COMPARISON WITH FY 1992/1993 BIENNIAL RDTE DESCRIPTIVE SUMMARY:
1. (U)TECHNICAL CHANGES: None
2. (U)SCHEDULE CHANGES: EMUT: full scale engineering award 2nd Qtr FY 93 (PSC-3/VSC-7).
PSC-5 EMUT changed to non-developmental item (NDI) approach, production award scheduled
Ist Qtr FY 94
3. (U)COST CHANGES: None.

F. (U) PROGRAM DOCUMENTATION:

AN/TSQ-173: Required Operational Capability (ROC) Approval 09/89
EMUT: ROC Approval 08/88

G. (U) RELATED ACTIVITIES: There is no unnecessary duplication of effort within the DoD.

H. (U) OTHER APPROPRIATION FUNDS: ($ in Thousands)

FY 1991 FY 1992 FY 1993
Actual Estimate Estimate
1. PROCUREMENT 11593 10536 22300 ‘

I. (U) INTERNATIONAL COOPERATIVE AGREEMENTS: Not applicable.

J. (U) MILESTONE SCHEDULE:

Milestones Milestones Dates

AN/TSQ-173

Initial Operational Capability (I0C) Phase I 2QFY90

10C Phase II 3QFY90

I0C Phase 111 3QFY92
EMUT

Complete technical specifications available 2QFY92

Contract award for PSC-3 development 2QFY93
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AMENDED FY 1992/1993 BIENNIAL RDTE DESCRIPTIVE SUMMARY

Program Element: #0303152A

PE Title: World-Wide Military Command & Control Systems,

Information System (WIS)

Project Title: Army WIS Modernization Program

Project Number: #DHS86
Budget Activity: #3

Joint Operations Planning and Execution System (JOPES)

P LI
‘;IJ‘ e
o b
m;? IR NG

N

Army WWMCCS Information System (AWIS)

POPULAR NAME: AWIS

A. (U) SCHEDULE/BUDGET INFORMATION: ($ In Thousands)

SCHEDULE FY 1991

FY 1992

FY 1993

To Complete

Program Milestones

ASD Contract Development
of Segment 2

Engincenng
Milestones

ASD Contract Cnitical

Design All Functionality

Apr 93

T&E Milestones ASD Contract OT De. 90

ASD Contract OT Sep
92

Contract Milestones Site Suppornt Recompete Apr

Fld 2nd release Seg | software

Propagate Log, Pers,

Fid 2nd release Seg 2

9N Imtiate design Sel Seg 2 Ut Status software o soflware modules  lait
Soflware mod secondary sites Pret Des Sep 3 sott mad
BUDGET FY 1991 FY 1992 FY 1993 Progiam lotal
($000) (1o Complote)
Major Contract

Support Contraut

In House Suppont

GHE Other

fotal
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AMENDED FY1992/1993 BIENNIAL RDTE DESCRIPTIVE SUMMARY

Program Element: #0303152A Project Number: ¥DH86

PE Title: World-Wide Military Command & Control Systems, Budget Activity: #3
Information System (WIS)

Project Title: Army WIS Modernization Program

B. (U) BRIEF DESCRIPTION OF MISSION REQUIREMENT AND SYSTEM CAPABILITIES: AWIS
is the Army component system that directly supports Army implementations of the World-Wide Military
Command and Control Systems (WWMCCS) Automatic Data Processing (ADP) which includes supporting Army
unique command requirements in addition to Army unique support for the implementation of the joint service
WWMCCS ADP Modernization (WAM) Program. AWIS provides both Army-unique strategic-level command
and control (C2) software and the hardware infrastructure necessary for operation and support of the
WAM-developed Joint Operations Planning and Execution System (JOPES) and other joint software which
directly support the warfighting Commander in Chiefs (CINCs) and Joint Chiefs of Staff JCS). AWIS-developed
software systems dramatically improve the ability of the Army to analyze courses of action; to develop and
manage Army Force components supporting JCS war plans and to ensure the Army portion of the war plan is
feasible; to support status reporting; mobilization, deployment, employment and sustainment of Army forces
supporting conventional joint military operations. AWIS complies with the Congressional mandate to modernize
the WWMCCS system for command and control. AWIS supports the Army CINCs in the European Command,
Pacific Command, Central Command, Special Operations Command, Forces Command, and Southern Command,;
Headquarters Department of the Army (HQDA); Army Major Commands and the Army component of
Transportation Command.

C. (U) PROGRAM ACCOMPLISHMENTS AND PLANS:

(U) FY 1991 Accomplishments:

® (U) Computer Software Configuration Item detailed design, coding, and initial fieldings of unit status,
logistics, and personnel strategic C2 software to lead sites

® (U) Continued fielding of Forces Command (FORSCOM) Mobilization/Operations Deployment
Employment Execution (MOB/ODEE) product line

® (U) Began replacement of hard to maintain, site-unique software at FORSCOM

© (U) Performed IV&YV on the software development efforts

® (U) Army Software Development (ASD) Contract Development of Segment 2 and Operational Test (OT)

(U) FY 1992 Planned Program:

® (U) Field the second release of the segment one software (logistics, personnel, and unit status) to the lead
sites and export modules to other primary AWIS sites

¢ (U) Initiate the maintenance phase of the segment one software

® (U) Initiate detailed design for selected segment two software modules

(U) FY 1993 Planned Program:

® (U) Propagate the logistics, personnel, and unit status software to secondary sites
® (U) Field selected segment two software modules

® (U) Field the firyf release of segment two software modules

(U) Program Plan to Completion:

® (U) Field the second release of segment two software modules
® (U) Initiate preliminary and detailed design for segment three software modules
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AMENDED FY1992/1993 BIENNIAL RDTE DESCRIPTIVE SUMMARY

Program Element: #0303152A Project Number: #DH86

PE Title: World-Wide Military Command & Control Systems, Budget Activity: #3
Information System (WIS)

Project Title: Army WIS Modernization Program

® (U) This is a continuing program

D. (U) WORK PERFORMED BY: AWIS Software Development Contract: TRW, Fairfax, VA. Program
Management and Site Support Contract: TAI, Alexandria, VA. IV&V Contract: EER Systems, McLean, VA.

E. (U) COMPARISON WITH FY 1992/1993 BIENNIAL RDTE DESCRIPTIVE SUMMARY:

1. (U) TECHNICAL CHANGES: Delays in Joint Operational Planning and Execution System (JOPES)
releases require additional software to be fielded in smaller increments.

2. (U) SCHEDULE CHANGES: The FY92 level of effort on the AWIS software development will be

reduced, resulting in delayed fielding of some items and deferred development of others:
a. The Initial Operating Capability (I0C) for MOB/ODEE for FORSCOM and WWMCCS Entry System
users throughout CONUS, earlier scheduled for 1st quarter FY92, is now delayed until 3rd quarter FY92,
The mobilization planning software will be fielded in a delayed release rather than with the MOB/ODEE 10C
release. Reserve Component Automation Systems interfaces would also be delayed.
b. Logistic software replacement/upgrade for the current Logistics Network system, currently scheduled for
September 92, will be delayed until September 93.
¢. The Personnel and Unit Status product line releases, currently scheduled for January 92 will be released
in August 92,
d. The Start-up of the Force Planning and Transportation Product lines, scheduled for FY92, will begin in
FY93 and then developed at a slower pace.
e. The Logistics Munitions and End Items release, currently scheduled for March 93, would be delayed until
September 93. The Mobilization, Personnel, Unit Status System subsequent releases, currently scheduled for
March 93, would be delayed until September 93.
f. The FY94-96 time frame, all product lines under development would be slipped approximately 4-6
months. There would be a concurrent reduction of support of software maintenance and enhancement
activities. Database enhancement and activities would also be deferred.

3. (U) COST CHANGES: The schedule delays will result in some cost increases because existing site-unique
computer program lines of code will have to continue to be maintained and upgraded.

F. (U) PROGRAM DOCUMENTATION:

Joint Mission Element Needs Statement (JMENS) 12/81
Material System Requirements Specifications 05/85
WIS Decision Coordinating Paper 07/85
WIS Test & Evaluation Master Plan (TEMP) 07/87
AWIS TEMP 09/87
AWIS Program Master Plan (PMP) 12/87
JOPES Required Operational Capability (ROC) 04/88
Life Cycle Documents Architecture Design Contract 05/88
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AMENDED FY1992/1993 BIENNIAL RDTE DESCRIPTIVE SUMMARY ‘
Program Element: #0303152A Project Number: #DH86
PE Title: World-Wide Military Command & Control Systems, Budget Activity: #3

Information System (WIS)
Project Title: Army WIS Modernization Program

G. (U) RELATED ACTIVITIES:
® WWMCCS ADP Modernization (WAM) Program
® Defense Information Systems Agency as executive agent is responsible for joint standard hardware and
software, provides interfaces to services/agencies overall hardware and software architecture.
® There is no unnecessary duplication of effort within the Army or Department of Defense

H. (U) OTHER APPROPRIATION FUNDS: ($ in Thousands)
FY 1991 FY 1992 FY 1993
Actual Estimate Estimate

OPA2 (BEA4102) 13282 10045 7887

I. (U) INTERNATIONAL COOPERATIVE AGREEMENTS: Not applicable.

J. (U) TEST AND EVALUATION DATA:
Event Date .
AWIS Major Program Operational Test 3Q FY93
Technical Testing and Site Testing 3Q FY93
Major Design Review III 1Q FY93

UNCLASSIFIED
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AMENDED FY 1992/1993 BIENNIAL RDTE DESCRIPTIVE SUMMARY

Program Element: #0601101A
PE Title: In-House Laboratory Independent Research (ILIR) Budget Activity: #1

A. (U) RESOURCES: ($ in Thousands)

Project
Number FY 1991 FY 1992 FY 1993 To Total
Title Actual Estimate Estimate Completion Program
A91A In-House Laboratory Independent Research - Army Materiel Command
5397 5474 5671 Cont Cont
A91C In-House Laboratory Independent Research - Medical Research and Development Command
2578 2538 0* Cont Cont
A91D In-House Laboratory Independent Research - Corps of Engineers
859 846 877 Cont Cont
A91E In-House Laboratory Independent Research - Army Research Institute of Behavioral and
Social Sciences
0 88 149 Cont Cont
PE TOTAL 8834 8946 6697

* These medical resources transferred to OSD, Health Affairs, effective FY 1993

B. (U) BRIEF DESCRIPTION OF ELEMENT: The Army ILIR program provides discretionary funds to
laboratory and center Directors for supporting in-house, innovative and entrepreneurial research projects.
Funds are allocated to Directors of laboratorics and centers by the Office of the Assistant Secretary of the
Army (Research, Development and Acquisition) and are not subject to reallocation by intervening echelons.
The amount of the allocation is based on independent reviews of concluded ILIR projects undertaken by the
laboratories and centers in the preceding years. Annual ILIR reviews are conducted by selected members of
the Army Science Board whose ratings determine the relative funding allocation to each participating activity.
The program serves to foster creativity, strengthen scientific and engineering competence, aid in recruitment
and retention of talented scientific and technical personnel, generate scientific recognition, encourage
collaboration between Army laboratory and university researchers and influence the performance and cost
effectiveness of Army systems. Most projects represent unique opportunities for low dollar investments with
potential for high payoff. Successful projects advance into the laboratory core research and development
programs. Examples of ILIR projects that resulted in developing novel technology with military applications
include optics for eye protection from fielded lasers, mechanisms for remote piloting of rotorcraft, improved
kinetic energy penetrators, and light weight structural materials for combat vehicles. Work in this program
element is consistent with the resource constrained Army Technology Base Master Plan, Science and
Technology Objectives (STOs) milestones for the Army’s key emerging technologies therein, and Army force
modernization plans.
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Program Element: #0601101A
PE Title: In-House Laboratory Independent Research (ILIR) Budget Activity: #1

C. (U) JUSTIFICATION FOR PRGIECTS:

(U) Project A91A - In-House Laboratory Independent Research (ILIR) - Army Materiel Command:
Represents the initial FY 990 ILIR allocation for the laboratories and Research, Development and
Engineering Centers in the Army Materiel Command (AMC).

(U) Project A91C - In-House Laboratory Independent Research (ILIR) - Medical Research and
Development Command: Represents the initial FY 1990 ILIR allocation for the laboratories in the Medical
Research and Development Command. These medical resources transferred to OSD, Health Affairs, effective
FY 1993.

(U) Project A91D - In-House Laboratory Independent Research (ILIR) - Corps of Engineers:
Represents the initial FY 1990 ILIR allocation for the laboratories in the Corps of Engineers.

(U) Project A91E - In-House Laboratory Independent Research: (ILIR) - Army Resear<.u Institute of
Behavioral and Social Sciences: Represents the initial FY 1992 ILiE allocation for the Army Research
Institute for Behavioral and Social Sciences.

(U) FY 1991 Accomplishments:

® (U} The results of the research performed in FY 1990 aere evaluated by the Army Science
Board, and the ILIR allocation for FY 1992 for ea.t: laboratory was determined by the results
of this evaluation. The laboratory Directors will s« izct the projects to be funded in FY 1992,
This procedure is designed to reward those laboratiy Directors who best utilize their ILIR
investment.

(U) FY 1992 Planned Program:

® (U) The laboratory Directors select ir-house innovative . :search programs that address either
novel! military-relevant technologies or chronic systen ic problems. Projects will be directed
toward research on materiel, environmental and terres:rial research, medical and behavioral
research.

(U) FY 1993 Planned Program:

® (U) The results of the research performed in FY 1992 will be evaluated by the Army Science
Board, and the ILIR allocation for FY 1994 for each laboratory will be based on the results
of the evaluation. The laboratory Directors will select the projects to be funded in FY 1993.
This procedure is designed to reward those laboratory Directors who best utilize their ILIR
investment,

(U) Work Performed By: The work will be performed in-house by the Army Laboratories and
Research, Development and Engineering Centers.

UNCLASSIFIED
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Program Element: #0601101A
PE Title: In-House Laboratory Independent Research (ILIR) Budget Activity: #1

(U) Related Activities: The Navy and Air Force have similar programs. Coordination is
accomplished and duplication avoided through scientific symposia, literature reviews, exchange of
research and technology resumes, Department of Defense topical reviews and reports transmitted by
the Defense Technical Information Center. There is no duplication of these programs within the Army
or the Department of Defense.

(U) Other Apprepriation Funds: ($ in Thousands) Not applicable.

(U) International Cooperative Agreements: Not applicable.
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Program Element: #0601102A
PE Title: Defense Research Sciences Budget Activity: #1
A. (U) RESOURCES: ($ in Thousands)
Project
Number FY 1991 FY 1992 FY 1993 To Total
Title Actual Estimate Estimate Completion  Program
A31B Night Vision and Electro-Optics Research

6886 5226 6432 Cont Cont
AT1A Research in Chemical Warfare/Biological Warfare Defense

4650 4741* 7342 Cont Cont
AF22 Research in Vehicular Mobility

921 948 1193 Cont Cont
AH40 Signals Warfare Laboratory

918 862 1085 Cont Cont
AH42 Materials and Mechanics

2693 2993 3602 Cont Cont
AH43 Research in Bailistics

5150 5331 7842 Cont Cont ‘
AH44 Scasor Systems Research

2299 2564 3400 Cont Cont
AH45 Air Mobility

6996 7204 8925 Cont Cont
AH47 Electronic Device Research

4162 4426 5871 Cont Cont
AH48 Communications Research

2164 2227 2804 Cont Cont
AH49 Research in Missiles and High-Energy Lasers

5254 5313 6589 Cont Cont
AHS! Combat Support

1081 1133 1424 Cont Cont
AHS2 Equipment for the Soldier

2863 2959+ 5309 Cont Cont
AH60 Research in Armaments

3531 2170 2706 Cont Cont
AH61 Research in Close Combat Weaponry

1690 1606 2007 Cont Cont
AH68 Processes in Pollution Abatement Technology

423 514 4354 Cont Cont
AT22 Soil and Rock Mechanics

2011 2088 3653 Cont Cont
AT23 Basic Research/Military Construction

1118 934 1022 Cont Cont ‘
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Program Element: #0601102A

PE Title; Defense Research Sciences Budget Activity: #1
Project
Number FY 1991 FY 1992 FY 1993 To Total
Title Actual Estimate Estimate Completion  Program
AT24 Snow, Ice and Frozen Soil
1484 1322 2427 Cont Cont
B52C Mapping and Remote Sensing
2768 2738* 2886 Cont Cont
BS3A Atmospheric Sciences
5047 5451* 7291 Cont Cont
B74A Human Engineering
2234 2449 3212 Cont Cont
B74F Personnel Performance and Training
3285 3413 4354 Cont Cont
BH27 Research in Munitions Science
2663 2533 4484 Cont Cont
BHS7 Scientific Problems with Mi*itary Applications
55431 59778 65519 Cont Cont
BSO04 Military Pollutants and Health Hazards
570 840 912 Cont Cont
BS11 Science Base/Medical Chemical Defense
6262 7616 0 ** Cont Cont
BS12 Science Base/Medical Biological Defense
16854 16515 0 ** Cont Cont
BS13 Science Base/Medical Research Infectious Disease
8180 9321 0 *= Cont Cont
BS14 Science Base/Combat Casualty Care Research
3491 3137 0 ** Cont Cont
BS1S Science Base/System Health Hazards Research
7668 8365 0 ** Cont Cont
B316 C.icnce Base/Combat Dentistry Research
1023 1150 0 ** Cont Cont
BS17 Molecular Biology/Military HIV Research
0 1000 0 ** Cont Cont
PE TGTAL 171770 178867 166645

* Supplemental appropriation funds for Operation Desert Storm (ODS) in the amount of $191k are included
** These medical resources transferred 10 OSD, Health Aftairs, effective FY 1993

b~
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Progrz. rcizment: #0601102A
PE Title: Defense Research Sciences Budget Activity: #1

. (U) BRIEF DESCRIPTION OF ELEMENT: This is the US Army core research program to sustain the
science and engineering base required to exploit new opportunities in rapidly advancing technological fields.
The program supports theoretical and experimental research in the pnysical, mathematical, biological,
environmental, terrestrial and behavioral sciences. This research is focused on the Army’s key goals for
effectiveness in the Airland Battle environmcnt and the Army 21 concept to provide a lethal, integrated,
supportable, highly mobile force with enhanced soldier effectiveness. Rz2search areas are determined and
prioritized in order to meet Army needs as stated in mission area analyses and in Army 21, and to explocit
scientific opportunities. This core research program is complemented by the inter-disciplinary research
performed under the Univ.rsity Research Initiative (URI) program. The work in this program element is
consistent with the resource constrained Army Technology Base Master Plan, Science and Technology
Dbjectives (STO’s) milestones for the Army’s key emerging tec’.nologies, and Army force modernization
plans,

C. (U) JUSTIFICATION FOR PROJECTS:

(U) Project A31B - Night Vision and Electro-Optics Research: This project sustains the Army’s

theoretica: - .aperimental research in night vision and electro-optic technology. The research is

focused upon new materials/techniques relative to infrared focal plane array lasers, advanced y —
algorithms, advanced optics and tunable filters/power limiters. Emphasis is placed on research in '
Mercury Cadmium Telluride for high performance, hign vield focal plane array (FPAs) supporting

next gener stion thermal imaging systems. Other critical elements include new tunable laser materials

for Arimy countermeasure applications, investigation of novel algorithms for single and multi-sensor

target acquisition, and research of materials suitable for filters and bread band limiters for Army

countermeasure applications.

(U) FY 1651 Accomplishments:

® (U) Target acquisition model based on neural net algorithms developed and brought in-house for
testing

® (U) Demonstrated 10X improvement in sensitivity of detection of impurities in detector materials
by direct coupled Zeeman atomic absorptic n spectroscopy

® (U) Developed improved absorpcicn coating for uncooled detectors

® (U) Demonstrated first high efficiency diode pumped erbium laser for eyesafe operation at 1.54
microns

® (U) Improved vy alinost two orders of magnitnde the switching th.eshold and dynam‘c range of
IR power limiter for sensor protection

L) FY 1992 Planreqd Program:

® (U) Expand the operational envelope of the most nromising model based on neural net algorithms

e (U) Fabricate brassboard sacrificial mirror for l¢ .. eye pretection in direct view optics

® (U) Demonstrate 2X improvement in efficiency of ytterbium-doped materials over
neodvmium:yttrium aiuminum garpet (ND:YAG)
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Program Element: #0601102A
PE Title: Defense Research Sciences Budget Activity: #1

(U) FY 1993 Planned Program:

® (U) Transition model based and neural net algonthms to advanced processor developments
® (U) Demonstrate image processing function in silicon readout integrated circuits

¢ (U) Demonstrate quantum well laser diodes for efficient high power 1.5 micron source

(U) Project A71A - Research in Chemical Warfare/Biological Warfare Defense: The purpose of this
project is to obtain, through basic research in chemistry, physics and life sciences, fundamental
information in support of: new and improved defensive systems for biologica! agents and toxins; new
and improved defensive systems for chemical threat agents; an innovative basic research program in
aerosol and obscuration sciences to support the Army smoke program; new concepts in
decontamination methods; and innovative basic research on environmental fate and impact of military
unique processes.

(U) FY 1991 Accomplishments:

® (U) Demonstrated use of bioprocess technology for study of chemical agent decontamination and
detection

® (U) Initiated assessment cf the chemistry and toxicology of bioactive compounds, developed new
riot control compounds, and developed methodology for inhalation toxicology

® (U) Continued aerosol science studies of full polarization nephelometry, inversion techniques, and

particle manipulation (chemistry of single particles). Especially important was the focus of

bio-aerosols related to threats identified in Operation Desert Storm (ODS)

Continued studies of the fluid dynamics of stability phenomena associated with partial

solid/partial liquid payloads on projectiles

Initiated development of laser technologies for desorption/ionization of compounds and laser

vaporization of biological aerosols in mass spectrometer

Continued studies ..n mechanisms of chemical agent decontamination and air purification

technologies

S 8 %

(U) FY 1992 Planned Program:

¢ (U) Continue use of bioprocess technology for study of chemical agent decontamination and
detection; transition biotechnology products to exploratory development

® (U) Continue assessment of the chemistry and toxicology of bioactive compounds, transition new
riot control compounds and methodolegy for inhalation toxicology to exploratory developmoent

® (U) Continue aerosol science stadies of full polarization nephelometry, inversion techniques, and
particle manipulation

¢ (U) Continue studies of the fluid dynamics of stability phenomena associated with partial
solid/partial liquid pay.oads on projectiles; modify Epicyclic Theory

® (U) Continue development of laser technologies for desorption/ionization and electrospray mass
spectrometry of compounds of biological aerasols. Initiate study of hybrid techniques (such
as high pressure liquid chromatography (HPLC)/electrospray mass spectrometry) to increase
sensitivity, improve signal-to-noise, and shorten analysis turn-around time.

e (U) Continue studies on meck misms of chemical agent decontamination and air purification
technologies, both as solid/liquid, solid/air and liquid/air interfaces
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Program Element: #0601102A
PE Title: Defense Research Sciences Budget Activity: #1

(U) FY 1993 Planned Program:

® (U) Continue use of bioprocess technology for study of chemical agent decontamination and

etection; expand use of bioprocess technology for pathogen and toxin detection; develop

predictive Index of Threat for pathogens for a variety of different environmental scenario’s;
initiate evaluation of novel strategies (i.e., biomagnetic) for separation of priority pollutants;
initiate studies to immobilize receptors to microsensors to document pollutants at
concentrations below health effect levels; initiate studies to engineer biomaterials (sucn as
catalytic antibodies) with ability to detoxify/degrade military unique compounds at ambient
conditions; identify structure of recognition sites on receptor molecules and design synthetic
analogs using molecular modeling; purify cataly.ic enzymes and surfactants with ability to
degrade and detoxify chemical agents under ambient conditions; transition bioprocess
technology products to exploratory development

Continue assessment of the chemistry and toxicology of bioactive compounds

Continue aerosol science studies of full polarization nephelometry, inversion techniques, and

particle manipulation. Initiate mechanisms of reactive chemistry on surface of single particles

Continue studies of the fluid dynamics of stability phenomena associated with partial

solid/partial liquid payloads on projectile; modify Epicyclic Theory

Continue development of laser technologies for desorption/ionization of compounds and

electrospray mass spectrometry of compounds of biological aerosols, with increasing focus on

high molecular weight species (> 50,000 Daltons). Initiate study of hybrid techniques (such
as HPLCl/electrospray mass spectrometry) to increase sensitivity, improve signal-to-noise, and
decrease analysis turn-around time. Improve the methodology of mass spectrometry
techniques for rapid identification of suspect "unknown" toxic proteins.

(U) Continu: studies on mechanisms of chemical agent decontamination and air purification
technologies on military unique compounds; initiate the use of designer aerosols in pollution
prevention. Increase focus on mechanisms of decontamination of biological and toxin "agent”
species. Initiate studies on the use and mechanism of catalytic materials focused on ecological
remediation

® (U) Develop validated methods for use of modern analytical tools (such as ion trap mass
spectrometry) to assess threat potential of potentially toxic chemical and biomolecules in an
environmental matrix

(U) Initiate the development of microcosm methodologies which assess the impact of noxious

chemicals, especially military unique, on soil, marine and freshwater flora and fauna
communities

® (U) Initiate comprehensive studies on the environmenta' fate and mechanism of miliary unique

species. Initiate study to determine rational biogenetic pathways and develop analytical m
methodology to follow, in real time, biodegradation processes of military unique compovnds in
natural matrices

(U) Initiate comprehensive studies to determine ir.w fielded military systems (e.g., the Nuclear
Biological Chemical (NBC) Reconnaissance Program) may be configured for real-time
monitoring and assessment of priority pollutants. Demonstrate and transition such
technologies to depots and other military installations for purpose of environmental
comp..ance and pollution prevention

g 8 g8
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(U) Project AF22 - Research in Vehicular Mobility: This effort provides the scientific foundation for
increasing the mobility of tracked and wheeled vehicles in all weather and soil conditions. Principal
thrusts include vehicle dynamics, propulsion, survivability and robotics. The goal is greater mobility
with smaller crew, and more effective crew requirements including improved survivability and
logistics.

(U) FY 1991 Accomplishments:

® (U) Developed kinematic symbolic factorization solutions

® (U) Determined stress in chemically vapor deposited (CVD) Si coatings
® (U) Determined global linearization algorithm for nonlinear control

® (U) Conducted thermal imaging of engine flame propagation

® (U) Obtained instantaneous measurement of engine friction

(U) FY 1992 Planned Program:
® (U) Simulate multiple rigid-body mechanical systems with arbitrary topological structure
® (U) Develop target acquisition criteria which utilize clutter, shape, color, and motion
® (U) Develop high resolution photoacoustic imagery of ceramic engine coatings
‘ ® (U) Complete platinum silicide focal plane array camera for short integration time thermal
imaging

(U) FY 1993 Planned Program:

® (U) Thermoacoustic signature analysis

® (U) Establish a quantitative comparison of color and relative contrast for visual detectability

® (U) Support control design and stability analysis using system reduction and matrix inve:sion
techniques

® (U) Examine the effects of thermal diffusivity upon ceramic coatings in high temperature engines

(U) Project AH40 - Signals Warfare Research: The intent to develop the theory fundamental to
managing the enormous quantity and variety of tactical intelligence data collected and passed from the
Intelligence Electronic Warfare (IEW) battlefield sensors to the battlefield intelligence center. The
nature of the problem has necessitated an approach that features, first, Artificial Intelligence (A])
based research for sorting and fusing data from sensors, and second, signal processing techniques that
promote both sorting and fusing at the sensor itself.

(U) FY 1991 Accomplishments:
® (U) Developed algorithms to assist in the reliable and robust recognition of on-going enemy plans
in tactical situations for diverse application

® (U) Developed algorithms for advanced array processing to provide increased accuracy in
direction-finding, copy, and time-difference-of-arrival geolocation

(U) Tested tactical Threat Assessment system

(U) Developed mathematical theory for Artificial Intelligence battlefield strategy

(U) Investigated computational geometry and artificial intelligence to produce building blocks for

intelligence production reasoning
(1)) Extended algorithms tor direction-finding, copy, and time-difference-of-arrival geolocation
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® (U) Developed techniques for exploitation of signal internals

® (U) Completed the extension of the design of the antenna array and direction finding (DF)
a2lgorithms for wider search assumptions

® (U) Advanced the detection and classification for frequency agile emitters

(U) FY 1992 Planned Program:
® (U) Develop theory to advance the deterministic solutions provided by computation geometry
research for tactical decision making
® (U) Continue the design of the spatial database management system to support efficient, high level
implicit templating
® (U) Develop algorithms for advanced array processing to provide increased accuracy in
direction-finding, copy, and time-difference-of-arrival geclocation
® (U) Develop algorithms to assist in the reliable and robust recognition of on-going enemy plans in
tactical situations for diverse application
(U) Extend algorithms for direction-finding, copy, and time-difference-of-arrival geolocation
which will transition to Ground Based Common Sensor
® (U) Design optimal antenna array for extended bandwidth application

(U) FY 1993 Planned Program:

® (U) Develop techniques for testing and evaluation of a robust, domain independent and extensible
threat recognition and assessment

® (U) Initiate study of performance degradation on varying numbers of receiver channels and
antenna sensors for efficient algorithm development

® (U) Develop theory to advance the deterministic solutions provided by computation geometry
research for tactical decision making

® (U) Design the snatia! dscabase management system to support efficient, high level implicit
templating

® (U) Develop algorithms for advanced array processing to provide increased accuracy in
direction-finding, copy, and time-difference-of-arrival geolocation

® (U) Develop algorithms to assist in the reliable and robust recognition of on-going enemy plans in
tactical situations for diverse application

(U) Project AH42 - Materials and Mechanics: This project provides the Army with basic scientific
research in materials and mechanics related to structural materials. Results will ultimately be applied
to aircraft, ground combat vehicles, armament systems and personnel svpport. Major thrust areas
include: corrosion prevention and control, armor/anti-armor, advanced structural composites,
superconducting materials and chemical protection.

(U) FY 1991 Accomplishments:

(U) Evaluvated corrosion of ion-implanted materials

(U) Evaluated novel synthesis techniques for improved adhesives

(U) Developed enhanced radiographic imaging for ceramic armor

(U) Continued evaluations of compressive failure of ceramics at high strain
(U) Continued synthesis methods to impart laser resistance to polymers
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® (U) Continued evaluations of high critical temperature (Tc) superconductors for Army
applications

® (U) Investigated applications of artificial intelligence to ordered polymer synthesis

® (U) Continued predictive methodology for absorption/desorption of chemical agents in organic
materials

(U) FY 1992 Planned Program:
® (U) Continue predictive methodology for absorption/desorption of chemical agents in organic
matesials

® (U) Determine effect of fatigue cycling on hydrogen embrittlement of high strength steels

® (U) Continue development of structural polymeric materials with inherent laser resistant
properties

(U) Develop test methodology to investigate energy absorption mechanisms of fiber reinforced
composite materials

(U) Calculate effects of sulphur, carbon and hydrogen in grain boundaries of high strength steels

(U) Continue investigation/evaluation of corrosion of ion-implanted materials

(Uy Continue evaluation/investigation of novel synthesis techniques for improved adhesives

(U) FY 1993 Planned Program:

® (U) Select and optimize Rapid Solidification Process (RSP) for ballistically tolerant components

® (U) Optimize synthesis techniques for improved adhesives

® (U) Investigate mechanisms for galvanic action between metallic and nonmetallic materials
(graphite/composites)

® (U) Optimize structural polymeric materials with inherent laser resistant properties

® (U) Continue predictive methodology for absorption/desorption of chemical agents in organic
materials

(U) Project AH43 - Research in Ballistics: This project contains research on combustion chemistry,
physics and fluid dynamics, physics of explosive materials, and interior ballistic reaction kinetics.

(U) FY 1991 Accomplishments:

® (U) Derived new computer capabilities for evaluating propeilant combustion using reduced
reaction set kinetics schemes

e (U) Applied Fluid Dynamics Modelling to wrap-around fins to support projectile performance of
extended range artillery concepts

® (U) Derived test data on mechanism of penetrator and ceramic armors in order to develop new
armor concepts

e (U) Quantified mass/space efficiency of special materials vs. kinetic energy (KE) penetrators at
1/4 scale

® (U) Derived safety, chemical compatibility, detonability, and performance data on candidate
materials for an insensitive explosive
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(U) FY 1992 Planned Program:

® (U) Using computer evaluation capabilities enhanced in 91, screen energetic liquid propellant
(LP), electrothermal (ET), and low vulnerability ammunition (LOVA) materials

® (U) Measure in-bore and free-flight fin temperature to verify Navier-Stokes Fluid Dynamics
Models of extended range and other rounds

® (U) Identify promising mechanisms for defeat of both KE and chemical energy (CE) threat to
armor

¢ (U) Complete 10-20 tests of oriented polycrystaline tungsten penetrators

¢ (U) Identify preferred binary pair for an insensitive explosive

(U) FY 1993 Planned Program:
® (U) Determine optimal propulsion materiels for use in gun systems using energetic computer
capabilities

® (U) Optimize extended-range wrap-around fin-stabilized artillery round using Computational Fluid
Dynamics Models

(U) Complete special materials optimization against both KE and CE

(U) Identify promising polycrystaline tungsten penetrator candidates

(U) Characterize decompostion/combustion products and environmental efficts of
halogenated hydrocarbon (HALON) alternatives

(U) Study solubility of energetic materials in modified supercritica! fluids for future
recycling techniques for polution prevention

(U) Eliminate environmental pollution associated with depleted uranium penetrators and armors
via research on metallurgical and ballistic properties of alternative high density alloys

(U) Project AH44 - Sensor Systems Research: This project exploits new opportunities in the basic
sciences underpinning the technological areas of signal processing, radar, fuzes for smart munitions,
and nuclear survivability. Research involves fundamental science and engineering principles that
support survivable sensor systems for target recognition. Optoelectronic concepts for gallium
arsenide-based multiple quantum well and superlattice structures are investigated for integrated
sensors and processors. Hybrid optoelectronics in lithium niobate addresses novel signal and radar
processing. Radiation physics theory and experiments are applied to harden microelectronic devices.
Electromagnetic sensing and imaging is conducted with synthetic aperture radar (SAR), millimeter-
wave inverse synthetic aperture radar, and wideband radar methods.

(U) FY 1991 Accomplishments:

® (U) initiated growth of novel optoelectronic devices by molecular beam epitaxy in gallium
arsenide-type semiconductor materials

(U) Modeled and measured non-linear optical properties of quantum well and superlattice
semiconductor structures for device applications

(U) Initiated techniques for measurement of feintosecond optical responses in semiconductor
devices

() Continued theory and measurements of strain effects in gallium arsenide type mateiials

(L) Investigated image algebra and higher-order cumulants for target recognition
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¢ (U) Continued experiments on radiation hard ferroelectric memories and silicon-on-insulator
structures

® (U) Modeled and simulated diffraction terms in electromagnetic scattering simulations

® (U) Continued efforts on ultra wideband radar penetration of foliage

(U) FY 1992 Planned Program:

® (U) Grow gallium arsenide (GaAs)-type materials by molecular beam epitaxy. Study detailed
mechanisms in which strain, light, or electric fields modulate the complex refractive index of
layered semiconductor GaAs structures

(U) Measure femtosecond response time of optoelectronic components to optical and electrical
excitation

(U) Explore non-linear optical materials for signal processing and optical network applications

(U) Extend research on ferroelectric films and evaluate radiation response of compiementary
metal oxide semiconductor (CMOS) circuits with ferroelectric elements

® (U) Continue research on impulse and millimeter-wave radar backscatter modeling and imaging

(U) FY 1993 Planned Program:

® (U) Continue basic studies of novel molecular beam epitaxy growth of gallium arsenide-type
semiconductor structures for device applications. Pursue low-temperature experiments to
isolate various interactions that affect optoelectronic operations

¢ (U) Initiate growth of "self electro-optic effect devices” for applications to optoelectronic signal
processing

¢ (U) Examine degradation and failure effects in ferroelectric memory films

® (U) Complete evaluations of impulse techniques for foilage penetration synthetic aperture radar,
and millimeter-wave techniques for targer sensing radar

(U) Project AH45 - Air Mobility: Basic and applied research in aerodynamics, structures, propulsion
and avionics as applied to rotary wing aircraft. Analysis, code development, test and evaluation are
conducted on rotor unique aerodynamics, dynamics, performance, stress, structures and aircraft
performance and acoustics, as well as transmissions, turbines, and compressors applicable to small
engines and powertrain systems. Efforts in avionics are focused in antenna modeling and advanced
display concepts.

(U) FY 1991 Accomplishments:

(U) Investigated artificial intelligence (Al) engine controls

(U) Conducted crack growth tests on multi-hole large panels

(U) Aft slotted High Maneurerability Agility Rotor Control System (HIMARCS) airfoil designed,
fabricated and tested

(U) Initiated electromagnetic analysis of non-perfectly conducting material helicopters

WU) Continued to expand delamination characterizations for combined loading conditions and
residual thermal stresses

(U) Developed analysis for predicting crushing response of composite sine-wave beams

(U) Conducted flap, lag, torsion dynamics, stall analysis
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® (U) Initiated controlled combustion pattern factor experiments of streamwise vorticity stirring
(SVS) techniques

e (U) Integrated variable overlap field of view (FOV) biocular head mounted optics (HMO) into
differential maneuvering simulator

® (U) Completed models and analyzed selected cycles of wave rotor

® (U) Developed and applied neural network simulation program to classify lap joint bond integrity

(U) FY 1992 Planned Program:

(U) Continue electromagnetic analysis of non-perfectly conducting materials for helicopters

(U) Expand composite delamination fatigue life predictions to combined loads conditions

(U) Initiate wave rotor testing and code validation

(U) Conduct forward slotted HIMARCS airfoil tests

(U) Initiate Phase 1 of wave rotor experiment

(U) Conduct noise control tests on complex structures

(U) Complete reconfigurable propulsion control design using expert systems approach

(U) Develop structural analysis model and life prediction methodology for ceramic turbine
materials

(U) Develop advanced computer-aided geometrical modeling techniques for automatic input to
electromagnetic (EM) analysis codes

(U) Conduct crack growth tests on 8090 Al-Li (Aluminum-Lithium Alloy)

(U) Test British experimental rotor program (BERP) model series

¥Y 1993 Planned Program:

Develop analysis techniques and fabricate helicopter scale models for antenna patterns

Fabricate high coefficient of life slotted airfoil

Test new blade concepts for reduced detection

Establish feasibility of pictorial display augmentation by imaging sensor-based information

(U) Complete verification of Sprag clutch engagement mode! and test

(U) Conduct testing of new gear tooth forms to reduce noisv and vibrations

(U) Complete engine demonstration of high speed active stabilization of centrifugal compressor

(U) Produce scaling effects of complex composite stru.tures such as airframes and their subfloors

(U) Complete validation of inverse design code for radial turbines

(U) Complete evaluation of streamwise vorticity stirring (SVS) configurations

(U) Investigate advanced crashworthy concepts such as coherent collapsible composite airframes

(U) Model cruciforms and compare finite element code predictions with static crushing test data
develop/demo improved low-velocity impact damage analysis

ggtcse

oooeoooooooog

(U) Project AH47 - Electronic Device Research: Perform research on critical electronic components
and technologies vital to supporting Army requirements in electronic warfare (EW); reconnaissance,
surveillance and target acquisition (RSTA); and fire and forget munitions. Exploit emerging
technologies and develop needed device concepts for: Smart tactical electronics for real-time
signal/data processing in tactical scenarios; millimeter-wave technology for mini-radars, missile
seekers, and secure communications; tactical power sources for a wide variety of manportable
electronic equipment.
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(U) FY 1991 Accomplishments:
® (U) Optimized material growth and processing parameters of pseudomorphic indium
gallium-arsenide devices with 0.1 to 0.25 micron gates for ultrahigh speed applications

® (U) Designed, fabricated, and evaluated unique building blocks of lightwave system using
multipie-quantum-well heterostructure optical waveguides and switches

(U) Developed new design concepts and optimize permanent-magnet rotor assemblies for high
efficiency motors and generators

(U) Developed enhanced permanent-magnet magnetic resonance imaging structures for improved
field homogeneity

(U) Designed and evaluate permanent-magnet biasing structures for microwave tube, requested by
tube manufacturers (Martin-Marietta and Hughes)

(U) Examined feasibility of replacing superconducting magnets with permanent magnets in
backward oscillator tubes

(U) Extended high-quality film area to 2 inch diameter on oxide substrates for microwave and
infrared devices

(U) Fabricated, measured, and evaluated superconductor/semiconductor oxide-based epitaxial
superlattices

(U) Explored/invented high dielectric constant organic liquids for use as impregnants in
high-energy pulse forming lines, and capacitors for kinetic energy weapons and
countermeasures

(U) FY 1992 Planned Program:

¢ (U) Design and evaluate new optoelectronic devices including quantum infrared (IR)
photoconductors, IR light modulators, logic elements, and monolithic integration with
microwave devices

(U) Initiate design and modeling of three-dimensional (3-D) integrated circuit structures

(U) Optimize selective-wavelength microwave quantum well IR detectors in array format

(U) Optimize processing and nanolithography of quantum millimeter wave devices into gallium
arsenide high-speed signal processing circuits

® (U) Evaluate alternate processing technology for gallium arsenide optical switches and quantum
devices

(U) Model quantum-feature-size neural networks for front end signal processing/decision making
electronics

(U) Build a working prototype permanent-magnet magnetic resonance imaging apparatus and
nuclear magnetic resonance scanners for antiterrorist activities

(U) Optimize and integrate oscillators into microwave front eads including antennas, network, and
mixers with superconducting matching networks, for improved selectivity

(U) Develop novei polymeric films with high dielectric constant and high dielectric strength using
solution-cast and extrusion methods

(U) FY 1993 Planned Program:
® (U) Provide ultradense, fast 3-d microelectronics using quantum devices and optoelectronic
integration
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® (U) Fabricate and test terahertz devices based on indium gallium arsenide strained-layer
heterostructures
® (U) Fabricate second-generation lateral quantum-well arrays and evaluate performance at room
temperature
® (U) Optimize processing and nanolithography for quantum feature size neural networks for
front-end signal processing/decision-making electronics
(U) Construct high-efficiency permanent-magnet rotor for a three-phase motor and perform
experimental analysis
(U) Explore new high-energy-product magnetic materials for incorporation into existing and new
magnetic circuits for radars, free-electron lasers, and travelling wave tubes
(U) Test new device concepts integrating superconducting superlattices on electro-optically active
substrates for optical and microwave switching and modulating devices
(U) Develop 8X higher energy density batteries for electric guns through efficient utilization of
wransition-metal-oxide-sulfide cathode materials

(U) Project AH48 - Communications Research: U.S. Army Communications-Electronics Command
(CECOM) Center for command, control, and communications (C3) systems’ mission is to perform
basic research necessary to meet Army needs in the development and improvement of survivable
tactical C3 equipment and systems. Specifically, this project addresses research issues in the areas of
antennas, network management and control, electromagnetic (EM) propagation, survivable networks
electronic counter countermeasures (ECCM) aspects, artificial intelligence/modeling for distributed
command and control (C2), and fiber optics.

(U) FY 1991 Accomplishments:

® (U) Designed and assembled fully functional experimental model of modulated scattering
technique near field antenna measurement system; established capabilities and limitation of
method

(U) Developed a new mathematical model for automated conversion for integrated services digital
network (ISDN) like networks

(U) Completed preliminary model or ISDN to incorporate fuzzy time into protocol timer
variables

(U) Completed experimental and theoretical investigation on microwave/millimeterwave (MMW)
pulse broadening and depolarization effects in vegetation; determined effect on data
transmission

(U) Refined diffraction grating and growth techniques to grow optic transmitters and receivers as
well as their associated electronic circuits, all on D-shaped optical fiber

(U) Evaluated effectiveness of network-based attacks and corresponding countermeasures
through simulation

(U) Incorporated an object-oriented approach for stochastic processing services to support
advanced decision aids for combat evaluation

(U) Extended stochastic combat modeling to perform faster than real time wargaming to support
Army Tactical Command and Control System (ATCCS) decision aids
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(U) FY 1992 Planned Program:
® (U) Investigate accurate characterization of printed circuit antennas and arrays including their feed
systems

® (U) Continue development of ISDN interconnection models and strategies; work on formal
protocol proof techniques, and on smart protocols that learn from network environment

(U) Continue research on test sequences generation metholodogies and use of fuzzy logic/time

(U) Continue observation campaign of European high frequency (HF) measurement with
expanded station network. Collect, process, interpret HF wideband data

(U) Test & evaluate the D-shaped optical fiber transceiver to determine performance parameters

(U) Develop network level approaches to improved survivability of distributed internetwork
tactical communications

(U) Investigate an integrated approach to extend Airland Battle Managenient (ALBM) related
knowledgebase/databases and analytical models to include terrain reasoning

(U) Investigate combat plans and model to illustrate services (or Al-based C2 presentations

(U) FY 1993 Planned Program:
® (U) Continue investigation of printed curcuit antennas, start synthesis problem of planar arrays of
these antennas with EM coupled feed systems embedded in substrate
‘ ® (U) Complete work in protocol proofing techniques; perform application proof tests of smart
protocols that learn from the network environment
(U) Assess predictability of HF oblique circuit performance from vertical realtime data
(U) Explore capability and integration problems associated with cascading N-number of multiple
quantum well devices onto a multi-purpoce electro-optical circuit
(U) Simulate performance on adaptive electronic counter-countermeasures (ECCM) network
protocols on tactical HF/very high frequency (VHF) radios
(U) Develop a framework for cooperative problem-solving in a distributed command post
environment
(U) Investigate combat tasks and develop mathematical models to illustrate services for Al-based
C2 operations

(U) Project AH49 - Research in Missiles and High-Energy Lasers: This project provides the science
base for future technology development in missiles and high energy lasers. Work is currently focused
on photonics, optical, computers, nonlinear vptical materials, integrated optics, laser photo-chemistry,
missile systems research and laser science.

(U) FY 1951 Accomplishments:

® (U) Demonstrated optica! correlator guidarce against model board noncooperative (tank) targets

(U) Continued study of optical architectures for implementation of neural networks in automatic
target recognition (ATR) and pattern recognition

(U) Continued efforts to develop faster, cheaper, more sensitive insage modulators

(U) Conducted study of fast optical switching properties of metal microsphere colloidal
suspensions

(U) Continued study of a variety of spatial light modulators for optical processing applications
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(U) FY 1992 Planned Program:

® (U) Continue study of optical computer applications for ATR, guidance, and target cueing

¢ (U) Continue study to enhance efficiency and stability of electro-optical guided wave systems for
signal processing and computing applications

® (U) Continue effort to improve materials for high quality electro-optical devices such as indium
phosphide detectors

¢ (U) Continue study of photosensitive polymers for optical memories and data storage

(U) FY 1993 Planned Program:

(U) Continue study of optical computer applications for ATR, guidance, and target cueing

(U) Continue theoretical studies in bistability and nonlinear optics for all optical digital computers
(U) Apply neural network concepts to optical computers

(U) Continue studies to tailor nonlinear optical properties of materials using laser chemistry

(U) Project AHS1 - Combar Support: This research is focused on the three commodity areas
countermine, counter-surveillance and mobility fuels, where technological opportunities and well
identified Army needs promise the highest pay-off. The majority of programs are joint ventures with
universities to capitalize on latest scientific advances while providing excellent training experience for
our technical staff.

(U) FY 1991 Accomplishments:

® (U) Completed X-ray backscatter imaging research and transition effort to Exploratory
Development Project AH20

® (U) Continued microwave mine detection research with universities, and Army Research Office
(ARO). This program is also supported by the Joint Services Electronics Program (JSEP)

® (U) Intensified research on the formation and detonation of explosive clouds in support of mine
neutralization. (Collaboration with Johns Hopkins University)

® (U) Focused Camouflage Research on smart materials to achieve controlled radar scattering
behavior

® (U) Corleted definition of hot fuel surface deposit mechanisms

(U) FY 1992 Planned Program:

® (U) Following a review by scientific expert panel, concentrate microwave mine detection resedrch
on experimental verification of promising concepts. Continue participation by leading
universities such as University of PA, University of CA - Berkeley, Stanford and Georgia
Tech

(U) Continue research on shock and heat wave dynamics in dispersed explosives

(U) Continue experimental effort on X-ray phcton detector types and arrays to optimize photon
presentation for visual interpretation

¢ (U) Continue electromagnetic data collection and analysis to quantity sensor parametric
dependency for separated aperature technology

(U) Complete -escription of mechanism of fuel deposit formation and transition research results
to Projects Ali20 and D150

L I
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(U) FY 1993 Planned Program:
® (U) Increase emphasis in mine detection research on signal processing using Neural Nets and
other adaptive processing schemes
® (U) Transition initial results of explosives cloud research to ongoing developmental efforts in
mine neutralization
¢ (U) Initiate experimental investigation of microstrip antenna configuration for microwave sensors
® (U) Validate radar screen prediction model
(U) Investigate basic mechanisms of additive interactions in petroleum products, aimed toward the
development of guidelines that minimize compatibility preblems while allowing product
innovations

(U) Project AHS2 - Equipment for the Soldier: Basic research focused on six core technology areas
critical to the Sldier System - Bioprocess technology, Polymer Science/Textile Technology, Food
Technology, Airdrop Technology, Survivability Technology, and Behavior/Performance Science.
Research is targeted toward enhancing the mission performance, survivability, and sustainability of
the soldier by advancing the state of the art in defense against battlefield threats and hazards such as
chemical agents, lasers, and ballistics, environmental extremes, shortage of potable water supplies,

‘ and shortfalls in the availability of nutritious, satisfying rations essential to the 1 ealth and well-being
of soldiers.

(U) FY 1991 Accomplishments:

® (U) Successfully incorporated the capability to detoxify a mustard agent simulant into a film for
use in a protective clothing system

® (U) Demonstrated that properties and functioas. of enzymes, with capability 1o destroy G-agents,
are retained even when fixed on a .abric substrate

¢ (U) Combined NLO tetrabenzprophyrin in microlens array and successfully demcnucrated energy
limiting against eye damage from laser radiation

® (U) Demonstrated major role of negative expectations toward operational rations in decreasing
consumption in the field by soldiers and thereby established basis for countering this situation

® (U) Experimental fiber, possessing relatively highly pleated structure, was identified in
conjunction with DuPont as having superior ballistic protective potential. Fiber was
transferred to Soldier Enhancement Program for reduced weight helmets

® (U) Established adequacy of correlation of marker concentration increase ac a function of time
and temperature with microbial lethality by thermal processing and initiated patent and
commercialization process

® (U) Formed monolayer assemblies based on the incorporation of photoreceptors and conductive
polymers for optical and electronic "chameleon-like" responses

°

(U) Developed and verified utility of computational fluid dynamics in modeling opening
phenomena of parachutes

(U) FY 1992 Planned Programn:
® (U) Polymerize and metallize substituted tetrabenzporphyrins to enhance nonlinear optical
' properties for use in tunable laser eye protection
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Determine yield and nutritional quality of foods derived from a conceptual environmental
bioconversion process intended to serve as a basis for producing operational rations in the
field

Conduct bifurcation analysis of parachute stability during opening

Model structural proteins for electromagnetic responses and architecture to assist in the design
of genes for bioengineered materials and coatings for signature reduction properties and
controlled pore size for membranes.

Establish critical factors affecting water intake in the field as a means of reducing dehydration
casualties due to inadequate water consumption

Develop a model relating functional behavior and stability of starch or protein based food
matrices to their composition and/or structure based on polymer science principles applied to
food materials

Investigate novel pigments/colorants to reduce thermal emission and improve nuclear flash
protection

Develop new polymeric materials specifically tailored for ballistic impact resistance; form
into fibers that are able to maximize the energy absorption capabilities of textile swcuctures
Develop improved body armor materials through process variations of liquid crystalline fibers
Identify, synthesize or isolate reactants against specific hazardous threats, including munitions
and chemical agents

Clone the streptavidin gene iuto suitable host and 1acorporate suitabie promoters and signal
sequences

(U) FY 1993 Planned Program:
® (U) Transition enhanced prototype nonlinear optical materials to 6.2 program for incorporation

[ 2

82

J)

into eye safety devices for protection against t *nable lasers
Transition the technology of synthe~izing und processing thermotropic liquid crystalline
pulymers to the 6.2 program for improved body armor

(U) Commence validation of tae gaceierator model for parachute opening
(U) Optimize biodegradable polymer structures to meet storage stability and field degradation

needs and to meet environmental standards for Law-of-the-S#a and for ground exercises

(U) Model visual factors affecting ration acceptance and consumption by soldiers for improved

ration acceptability

(U) Identify and asscss factors aftecting staling of bread and other starch based products w

improve retention of quality during storage

(U) Commence testing of biomembrane systems for their potential use in field water puritication
(U) Determine the combined I2teral compressive- axial tensile- lateral shear stress-strain dbehavior

and failure mechanisms of high strength fibers for ballistic protection

(\J) Determine viscoelastic behavior and dynamic mechanical properties of high performance

tibers, yarns, and composites for soldier protecrion to optimize the impact resistance of tiber
ieinforced composites

(U} Develop 2 spectral (wavelength) sclactive system of detection for distinctively identirying

triend versus foe on the battiefield

UNCLASSIFIED



UNCLASSIFIED
’ AMENDED FY 1992/1993 BIENNIAL RDTE DESCRIPTIVE SUMMARY

Program Element: #0601102A
PE Title: Dsfense Research Sciences Budget Activity: #1

® (U) Develop mathematical models based or. the organic components used in bioceramic. to
predict how to tailor ceramic particle size, shape and orientatio.: in order to develop enhanced
ceramic properties for armor and electronics

® (U) Measure reactions of hazardous compounds, including specificity and sensitivity, with
biosensors to detect environmental contaminanis

® (U) Evaluate binding constance and selectivity of hazardous compounds with laboratory grown
cultures for detection of specific bioengineered microbes used in pollution control

(U) Project AH60 - Research in Armaments: This project contains research in the following areas:
smart projectiles/mines, autonomous launchers, fire control, and laser protection. This project was
restructured in FY 1992 to fund PE #0601104, Project BH62. The FY 1991 accomplishments
associated with this restracture are found there.

(U) FY 1991 Accomplishments:

® (U) Created new waveguide device for high-speed signal processor applications from Gallium
Arsenide (GaAs) fiims

® (U) Modified physics of bacterio-Rhodopsin (BR) to optimize detection performance in future

ias2r protection devices
‘ » (U, Generated laser radar (LADAR) profile clutter data from captive ilight tests for future terrain
modelling

® (U) Investigated massive parallel computing architectures for future fire control systems

@) FY 1992 Planned Program:

® (U) Design, fabricate, & test a two element light-induced grating antenna

¢ (U) Investigate BR substitute chromophores for improved spectral response laser protection
devices

¢ (U) Extend LADAR cignal processing to tw dimensions for improved target sensing capability

® (U) Define learning efficiency and rapidity of new target recognition architectures

(U) FY 1993 Planned Program:

¢ (U) Fabricate high speed waveguide signal processor utilizing new waveguide device

¢ (U) Develop a modal control algorithm for real-time identification of gun tube frequencies and
shapes for improved fire control accuracy

¢ (U) Impiement and test a prototype common module controller as standard intelligent interface
between human users and Army automated systems

® (U) Investigate utility of meander-line phased array antenna for application to millimeter wave
components for smart muniticns

(U™ Project AH61 - Research in Close Combat Weaponry: This effort addresses the physical

phenomena associated with weapon development and applies the knowledge gained to new design
approaches to extend service life and improve the accuracy and life cycle cost of weapon systems.
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Additional efforts involve the prediction of the dynamic effects in weapon and ammunition
components, deposition of high strength refractory metals and alloys and the aercdynamic behavic r of
hynervelocity projectiles. This project supports Science & Technology Thrusts for Advanced Lan1
Cunbat Vehicle.

(U) FY 1991 Accomplishments:

() Established parameters for optimum mechanical properties of isothermally heat treated
AF1410 steel for guns

(U) Performed feasibility tests for large scale molten salt isothermal bainite heat treatment

(U) Investigated the rate of attenuation of transient vibrations aleng the length of tapered gun
tubes

(U) Developed a three-dimensional linear heat conduction code

(U) Evaluated reactively sputtered refractory (tantalum nitride, boride and disulfide) gun tube
coatings

® (U) Developed one dimensional mathematical model of recalesence in cannon materials

U) FY 1992 Planned Program:

(U) Investigate the viability of mechanical alloying processes for armament materials

(U) Perform experimental tests of martensite and bainite transformation theories

(U) Develop methodoloyy for measuring muzzle brake forces with strain gages and
accelerometers

(U) Optimize processes for plating tantalum and tantalum alloys inside cylinders from a molten
salt bath

(U) Extend recalesence model to two dimensions

(U) Conduct theoretical studies on failure mechanisms of composite structures

(U) FY 1993 Planned Program:

® (U) Investigate implications of nun-linearities in models of martensite transformations

¢ (U) Clarify role of charge density waves in the martensitic transformation of thermoplastic
martensite

(U Investigate the resistance of refractory and ceramic coatings to plasma erosion

(U) Establish methodology of failure mechanism evaluation in weapon systems

® (U) Measure flexural strength and fracture toughness for advanced composites

(U) Project AHG68 - Processes in Pollution Abatement Technology: This project provides a
fundamental understanding of the physical, chemical, and biological properties and mechanisms that
control the degradation and treatment of military-unique hazardous wastes. This research is used to
obtain basic technical infermation necessary for the design of treatment systems for both cleanup of
existing hazardous waste sites and control of future hazardous waste generatior Wastes of concern
include explosives, propellants, chemical agents and smokes. This project supports exploratory
development efforts in Program Element 0602720A, Projects AF2S and D048.
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U) FY 1991 Accomplishments:

® (U) Completed determination of basic mechanisms responsible for biodegradation of explosives by
composting

¢ (U) Isolated, identified, and cultar..! microorganisms that actively degrade trinitrotoluene (TNT)
and cyclonite (cyclotrimethy!zneirinitramine, RDX)

® (U) Determined tolerable and optitnum conditions for transfer of selected microorganisms to
biodegradation systems for TNT aad RDX contaminated soil

() FY 1992 Planncd Program:

¢ (U) Conduct studies to determine the criticsi environmental consequences of in-place treatment of
contaminated soil and groundwater using biodegradation

® (U) Determine effects of wastewater constituents on dinitrotoluene : ixdegradation

® (U) Evaluate/determine the occurrence of disappearance of Redwter 'ntermediates from wet air
oxidation

(U) FY 1993 Planned Program:

® (U) Determine the electrical properties of wastes and waste/soil : ixtures

(U) Establish operating parameters and wastewater constituent concentration requircments for

optimal biotreatment of dinitrotoluene

(U) Initiate studies to determine the fundamental biological and microkial pro. ises in cold
regions soils for use in cold regiuns bioremediation

(U) Initiate studies to determine the cross-coupled flow ané ocher electrical ar A «*sctromagner..
phenomena for contaminant detection and identificatio': in growndwater

(U) Project AT22 - Soil and Rock Mechanics: This pro”  vill Geweiop governiyy
inter-relationships beiween environment processes, terrairn ‘sctors, aud the wheels.“:ck/ground
interactions which affect vehicle mobility and maneuvera.ility; defir e the constite: '+ 4 behavior and
penetration mechaniscs associated with complex geologi + ““sructural mnates 18 and d+velop
mathematical models needed for first-principle analyses ¢ zxphwsive indaced grcvan shock and high-
velocity projectile impact; and determination and predict-c: ¢ caltispectra’ ele. s magnetic and
mechanical wave signatures of terrain backgrounds. Thex: tech ologies wrevide .. basis for advanced
research to provide: analytical capabilities for mobility ass.sments; nar ic .d t.viefield positions,
fixed facilities, and semi-fixed assets; multispectral car: stlage, corccilmert, - ut. deception for fixed
facilities; and advanced vertical and horizontal construction materials in PF #C. 784A, Project AT40.

(U) FY 1991 Accomplishments:

® (U) Stress-strain strength relations defined tic.: 1: b test data and incorpe.zted into high-pressure
mechanical property « atabase

¢ (U) Developed compu ‘r cede w predict/analy: the three-dimensional impact and penetration of
rigid axisymmetric projectiles into horizontally layered soil, rock, and/or concrete

® (U) Developed constitutive equations for the automated description of loads and deformativp
responses of tire-soil interactions beneath multi-axle wheeled vehicles

o (U) Investigated silicate binders with specified engineering pioperties using readily-available lucal
waste materials (slags, fly as. , etc) for use in pavement and structures construction
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® (U) Developed computer concepts for 3-D thermal landscape signature model
o (U Completed investigation of fast application decals for rapid multispectral signature alteration

(U) FY 1992 Planned Program:
e (U) Develop interactive personal computer (PC)-based computer code with users guide to
search/retrieve digitized stress-strain-strength relations
® (U) Develcy simple total stress models to simui-~te behavior of soil backfill materials and library
of model fits for PC ground shock code
® (U) Conduct high-pressure laboratory tests defining stiess-strain and strength characteristics of
new high-strength concrete mixtures
(U) Develop functional processor (computer program) that accounts for effects of climate and
weather on soil type-moisture-strength relations
(U) Develop material characterization methods for overlays and improvement of pavement
analysis
(U) Develop experimental quantities of active response camouflage, concealment and deception
(CCD) materials (e.g., thin film polymers)

(U) FY 1993 Planned Program:
e (U} Develop PC-based computer code and user’s guide for prediction/analysis of projectile
penetration into layered geologic/structure targets with irregular/curved geometry
® (U) Conduct tests on effectiveness of high-strength Portland cement, fiber-reinforced Portland
cement, and slag cement concretes against penetration by armor piercing (AP} projectiles
® (U) Upgrade room-to-room airblast propagation code based on non-planar non-normal shock-wave
impingemert tests
(U) Develop and expand a new discontinuous deformation analysis numeric~! model (Block
Theory) fu. the analysis of pavement structures
(1) Determine soil properties (such as chewrical bonds, mineralogy and physical make-up) that
contribute to moisture movement under pavemens and cause failure
(U) Develop preliminary millimeter-wave bi-directional reflectance data to support terrain
background radar modeling
(U) Develop anomaly detection and analysis methods for buried objects
(U) Develop radar cross-section adjustment procedures using Laminated Paper Glass for CCD

(1)) Project AT23 - Basic Rescarch/Military Construction: This project sunports develc; mert of
fundamental knowledge essential to the exploratory development of solutions to problems ir. the
planning, prograinming, design, construction, operation and maintenance of permanent military
facilities in Program Element #0602784, AT41. The project includes basic research suppert o energy
systems, energy conservation and environmental quality in Program Element #0602784, Project A4S
and Program Element #0602720, Project A896.

(U) FY 1991 Accompiishments:

¢ (U) Developed basic understanding of natural convection between building zones

o (U) Defined surface impedance characteristics of high critical temperature conducting materials

® (U} Developed indoor air quality indices related to occupant performance satisfactior and welfare

UNCLASSIFIED



UNCLASS’FIED
AMENDED FY 1992/1993 BIENNIAL RDTE DESCRIF{iVE SUMMARY

Program Element: #0601102A
PE Title: Defense Research Sciences Budget Activity: #1

® (U) Completed dynam:: cooling rate model and control algorithm

(U) FY 1992 Planned Program:

® (U) Develop full color qualita.ive morphology algorithm for automated interpretation of visual
information

® (U) Deiine electromagnetic properties of high critical temperature superconductors

e (U) Determine feasibility of multi-input, multi-output for non-linear control systems

(U) FY 1993 Planned Program:

® (U) Define wind effects on solar pond gradient zone

¢ (U) Defire interior sound control methods impact on occupant performance and productivity

® (U) Develop fundamental mathematical principals for modal analysis modeling of structures
subjected to acoustic waves

¢ (U) Identify enzyme and microbial kinetic mechanisms in subsurface soil activity

(U) Project AT24 - Snow, Ice and Frozen Soil: This project is the only focused DOD basic research
prograrn investigating the physical, chemical ard electrical properties of snow, ice and frozen soil and
characterization of dominant cold regions processes impacting military materiel, operations and
facilities. It provides the knowledge base for exploratory development leading to reduced life cycle
costs and increased readiness and operability in extreme cold, high-altitude and seasonal winter
conditions around the world. Products are directly input tc PE #0602784, Project AT42 as w.l! as
specific Navy and Air Force technology base efforts and forms the basis for much civilian applied
research in these areas.

(U) FY 1991 accomplishments:

® (U) Developed model of induced seismic/ace.. >’ . signatures in complex winter conditions

® (U) Three-dimensior-! finite element model con-"eted for evaluation of effect of spatial
variability of snow cover on electromagnetic sensors

® (U) Developed cyclic tension-compression test for evaluation of ice properties; determined effect
of porosity on ice strength

(U) FY 1992 Planned Program:

8 (U) Develop model of freeze-thaw effects on soil/water equilibria of trace organics

® (U) Develop model of effect of convection in snow covers on surface therinal and electromagnetic
signatures

¢ (U) Develop interrelationship of optical properties, radiative transfer and physical state of snow
and ice covers

(U) FY 1993 Planned Program:

¢ (1" Determine influence of low temperatures on biotranstormations of chemical compounds

¢ U) D.velop model of effectiveness and limitations of soil freezing for containment of
contaminants in soils

e (U) Develop moduel of frozen fringe behavior in frozen soil
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¢ (U) Develop inverse model of electro-optic (E-O) propagation as affected by turbulence over
SNOW COvers

(U) Project B52C - Mapping and Remote Sensing: This project supports research in fundamental
topographic sciences to improve the tactical commander’s knowledge of the battlefield; to extract
natural and man-made features from reconnaissance imagery in near-real time, to exploit terrain
reasoning/artificial intelligence techniques for combat planning and operations, to support
unmanned/autonomous vehicle navigation using sensor enhanced dynamic data bases, and to explore
the potential of space technology to provide real-time terrain intelligence, command and control, and
targeting support. The research provides the theoretical underpinnings for Program Element
#0602784, Project A8S5.

(U) FY 1991 Accomplishments:

® (U) Developed software for determining the military significance of landforms in support of
battlefield commander’s decision making

® (U) Developed and evaluated a new hypothesis for correlating conjugate stereo imagery for
generating digital elevation data more rapidly and more accurately than current procedures

® (U) Prepared and published the Remote Sensing Field Guide, Desert in support of Operation
Desert Storm (ODS). It contained patterns and descriptions that allow various characteristics
of the terrain to be predicted. The U.S. Marine Corps subsequently printed 20,000 copies for
immediate use.

(U) FY 1992 Planned Program:

¢ (U) Demonstrate application of artificial intelligence and other processing techniques to identify
terrain features

® (U) Develop automated processing techniques for registration of terrain ddtd from varied sensors

® (U) Develop dynamic terrain models within distributed heterogeneous systems

(L) FY 1993 Plunned Program:

® (U) Develop fundamental issues in terrain knowledge representation and scene analysis to support
realtime vision modules

® (U) Demonstrate the integration of feature extraction from digital data with hyperspectral imagery
to enhance terrain reasoning and analysis

® (U) Demonstrate techniques for ident:fying mobility corridors for battlefield planning

¢ (U) Develop hyperspectral data base to support =xtraction of natural and manmade features from
reconnaissance data, and to assist in terrain characterization in support of ground operations

(U) Project BS3A - Atmospheric Sciences: Provide in-depth understanding of the complex
atmospheric behavior associated with electro-magnetic propagation, transport and diffusion, and
remote sensing, which affect Army operations and systems, such as electro-optics, high energy lasers,
smoke deployment, and target designators
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(U) FY 1991 Accomplishments:
e (U) Evaluated concept of standoff bioagent detection Light Detection and Ranging {LIDAR)
system

e (U) Demonstrated methods to mitigate obscuration effects on imagery and target acquisition

(U) Quantified the combined synergistic effects of obscuration and camouflage, concealment and
deception

(U) Verified Model of Atmospheric Chemical Hazards (MACH) using field data

(U) Evaluated theory of aggregate sphere scattering of electromagnetic waves through
experimentation

(U) FY 1992 Planned Program:

(U) Develop scene visualization algorithms for haze

(U) Complete Wind In Non-uniform Domain (WIND) Project and review micrometeorology
(MICROMET) model

(L) Perform field evaluation of laser/millimeter wave obscurant propagation effects for optimized
millimeter wave screener

(U) Analyze and compare passive/covert wind sensing techniques for artillery meteorology

® (U) Develop microphysics model for fog

(U) FY 1993 Planned Program:

o (U) Complete field evaluation of techniques for mitigation of optical turbulence effecs

® (U) Develop variable-scale iransport and diffusion methods

® (U) Develop interim MICROMET model with variable land use

® (U) Develop physical wind sensing simulation for passive/covert methodology for vertical wind
sensing

¢ (U) Develop variable-scale transport and diffusion methods applicable to pollution control as well
as battlefield aerosols and obscurants

¢ (U) Develop mew generalized atmospheric models and tools based upon first principle physics to
replace current scenario specific models. These new models will provide realistic
simulation/visualization of battlefield atmospheric processes applicable to any given battlefield
scenario

(U) Project B74A - Human Engineering: This project supports research in scidier performance,
sensor/information processing and other elements of soldier-machine interface critical te design of
Army weapons systems,

U) FY 1991 Accomplishments:

¢ (U) Continued efforts to develop a metric to assess acute combat-like stress in a variety of
military operations and settings

® (U) Exparded research efforts in visual detection and recognition to further develop the visual
application to aided target recognition systems

® (U) Developed a metric to be used in evaluating the effect of speech intelligibility on crew
performance for application in combined arms operations
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Conducted research on the quality and quantity of visual information required for soldiers to
effectively employ teleoperated systems which rely on indirect, processed, or otherwise
altered presentation of visual information for targec acquisition, driving, or other mission
critical functions

(U) FY 1992 Planned Program:

W

)

.\m

L)

Continue soldier visual performance research to determine the allocation of visual attention in
various displayed scenes and identify the effects of various visual target characteristics on
aided target detection and acquisition

Continue to determine and exploit basic soldier-machine acoustic phenomena to apply to the
design of communication equipment so that it is more effective in high noise level operational
contexts. Expand research into the b> .. psychoacoustic and interpretive processes associated
with the detection, identification and localization of complex sounds in time-varying
backgrounds

Complete development of a metric . assess acute soldier combat-like stress in a variety of
military operations and settings. Determine a measure, valid across different settings, to (a)
predict soldier/system performance under stress; (b) measure stress; and (c) provide direct
input into the development of design guidelines for crew-served weapons

Continue soldier performance research efforts to provide information and models critical to
the development of information and video display systems for the navigation of teleoperated
military vehicles by soldiers. Determine pixels and grey levels required for recognition of
obstacles and perceptibility of landmark cues as a function of resolution

(U) FY 1993 Planned Program:

)

L)

)

e )

Extend previous soldier visual performance research on the allocation of visual attention in
displayed scenes and develop a model of visual search and target acquisition performance in
static scenes

Continue soldier acoustic research efforts extending current theories of signal detection to the
detection of complex transient sound. Evaluate acoustic factors that affect the character of
sound at the sensors location given various background«, atmospheric conditions and ground
surfaces. Initiate development of psychoacoustic and physical acoustic models to predict
critical detection parameters

Continue soldier performance research eftorts to provide information and models critical to
the development of information and video display systems for the navigation of teleoperated
military vehicles by soldiers. Conduct simulations to examine the ability of subjects to
effectively navigate teleoperated vehicles as a function of the quality and quantity of displayed
information and terrain conditions. Initiate studies of map-reading, orienting, wayfinding, path
selecting and detour negotiating performance in order to develop an adaptive navigational aid
applicable to remote operations

Conduct soldier performance experiments under conditions simulating Loise ficids fut
incoming artillery. Various signature scenacios will be presented to comp any size groups

of soldiers and the changes in performance associated with conceptual weapons and quipment
in a hostile environment will be qualified and assessed
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(U) Project B74F - Personnel Performance and Training: This project conducts behavioral science
research in the following areas of human performance: (1) variables and processes determining
effective group functioning, leader-group interaction, and decision making; (2) factors that determine
effective, low error human performance in decision making and complex equipment operation in
stressful military environments; and (3) principles for technology-based instructional methods that
promote the learning of cognitive, perceptual-motor, and unit-performance tesks by individuals and
groups.

(U) FY 1991 Accomplishments:

® (U) Explored relevant variaoles and individual-organizational relationships, that determine
successful decision making and problem solving in hierarchical organizations, with particular
attention to crisis situaticns

¢ (U) Determined learning and reasoning principles that are central to such high level activities as
formation of complex concepts, automatic performance of high mental workload tasks, and
long term skill retention

¢ (U) Determined separate and combined effects of personality, motivation, and time-of-day factors
on the performance of cognitive tasks

® (U) Defined research methods and concepts related to the military sociology of the American
soldier, focusing on the non-commissioned officer

(U) FY 1992 Planned Program:

® (U) Determine behavioral analysis of human communication processes and how they influence
group problem solving and decision making in realistic environments

® (U) Identify key variables responsible for the motivation of group performance

® (U) Further define procedures for predicting human sensitivity to stress and develop hypotheses
for maximizing resistance to it

(U) FY 1993 Planned Program:

® (U) Continue research on human communicative processes for spatially-separated but
electronically-linked individuals and groups

¢ (U) Investigate role of time-of-day factors with respect to irregular work schedules, accidents and
human performance error, and task-execution after rapid time-zone change

® (U) Develop theoretical understanding of personality factors that lead to enhanced job motivation,
performance under stress, and performance in irregular work schedules

¢ (U) Explore cultural variables as factors in performance effectiveness of individuals and groups

(U) Project BH27 - Research in Munitions Science: Conduct basic research in the areas of
explosives, propellants and warhead/penetrator materials in support of future munitions. This research
will result in improved performance of chemical/kinetic energy warheads, bio-
synthesis/biodegradation of energetics, incredsed manufacturing safety and improved battlefield
survivability.
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(U) FY 1991 Accomplishments:

(U) Developed 2D hydrodynamic/chemistry code (Vulcan) and kinetic code (Pandora) for liquid
propellants (LPs)

W) Performed molecular dynamics studies of cyclotrimethylenetrinitramine (RDX) in gas phase

(U) Initiated synthesis of nitro/amino substituted pyridine

(U) Performed TEM analyses of soft recovered tantalum explosively formed penetrators (EFPs)

(U) Initiated high pressure studies on di-iodo cubane

(U) Continued fast reaction studies in explosives

(U) Completed modeling stress/strain relationships for tantalum

©

(U) FY 1992 Planned Program:

(U) Calculate ab-initio force constants for trinitroazedoquanidine (TNAZ)

(U) Conduct parametric study of LP 1846 with LP Combustor

(U) Synthesize new nitro/amino azine dviivatives

(U) Define controlling parameters for optimun: properties in tantalum EFP preforms
(U) Develop new parameters from molecular orbit calculations to predict sensitivity

® >0 00

¢ (U) Initiate enzymatic synthesis of ritramines (i.e., RDX, and cyclotetrmethyenetetranitramine
[HMX]) for polution prevention

(U) Investig:te methods for waste stream treatment of nitrate esters for pollution prevention

(U) Investigate the innovative use of surfactants to free bound explosive molecules for waste
stream treatment

(U) Explore the use of microbiological fertilizers o= " -situ demil-degradatiorn of energetics and
chemical agents

(U) Explore dynamics of dinitrogen tetroxide in solid state

(U) Syathesize high energy ingredients- nitro-methanol for LP

(L) Obtain coherent anti-Stokes Raman spectroscopy (CARS) spectra from RDX combustion;
compare with kinetic code predictions

® (U) Characterize the collapse process mechanism in wrought and PM tantalum blanks to form the

EFP
¢ (U) Continue studies to determine rate controlling chemistry in energetic materials

(U) FY 1993 Planned Program: o

(U) Project BHS7 - Scientific Problems with Military Applications: This project seeks to capture and
exploit new scientific opportunities, primarily at universities, to improve Army operational capabilities
of the future. Research efforts in such basic disciplines as mathematics and the physical, engineering
and biological sciences are supported primarily at outstanding universities, historical.y black colleges
and universities, and to a lesser extent, at research irstitutes and industrial laboratories with the
objective of providing a base for emerging and future Army technologies. Assessment of foreign
capabilities is the responsibility of overseas liaison offices in Europe and the Far East.
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(U) FY 1991 Accomplishments:

¢ U

* U

(L0)]
(L9
)

L8}
0)]
)
)

The concept of "smart” rotor blade actuation has been realized by embedding piezoelectric
crystals in blades to create a vibration suppression feedback loop, reducing vibrations up to
30%

The capability to design, fabricate and test state-of-the-art indium-gallium-arsenide/indium-
aluminum-arsenide modulation-doped field-effect transistors exhibiting record-breading high-
frequency characteristics has been demonstrated

Record level control in the flatness of x-ray masks necessary for future ultrafast information
processing systems has been achieved

An easily fabricated monolithic monopulse antenna system operating at 94 GHz has been
demonstrated

A novel technique which allows quantitative measurements of temperature and chemical
species concentration within 100 microns of a burning solid propellant strand surface has been
developed

Advances in the use of phosphorylated silica as a chromatographic packing has proved
valuable in the separation of aromatic amines

Increased understanding of combustion of energetic materials has resulted from the
development of a molecular beam photofragmentation apparatus

Solutions of nonlinear elliptic partial differential equations have been used to model
combustion and detonation

Scalable parallel algorithms have provided superlinear speedup over conventional

algorithms running on parallel computers with potential application to large-scale combat
siznulations

(U) FY 1992 Pilanned Program:

)

O )
°
°

()
)

Enzymes will be genetically engineered to increase the yield, stability and broaden the range
of toxic compounds that can be degraded to demilitarize chemical agents and munitions
manufacture waste

A higher harmonic control system to suppress rotor blade vibrations will be tested on a
bearingless smart rotor model

Metal-matrix composites will be improved by introducing macroscopic surface layers which
more evenly distribute the maximum stresses thereby retarding crack initiation and corrosion
Novel variation reduction techniques will be applied to importance sampling in the
simulation of rare events leading to a highly reliable and faster computer simulation
methodology

Research in quantum heterostructures will demonstrate a three terminal quantum well tunnel-
barrier transistor which will allow control of the tunneling current

A new diagnostic technique will be demonstrated to simultaneously determine fuel and

OXxygen concentrations in an evaporating fuel spray

(U) FY 1993 Plar «ed Program:

()

Multipath communication interference problems will be overcome thereby leading to the
development of more robust mobile radio systems
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® (U) Heavy alkaline earth cations will be introduced into reactions under controlled conditions
leading to interesting superconductors and other electronic materials

® (U) Quantitative profiles of temperature and species concentrations in the flame zone of a br'rning
solid propellant will lead to benchmark measurements for future combustion models

® (U) New techniques to control the incorporation of dopants in optical glasses will improve
fabrication of lasing structures for future targeting and optical conimunications systems

(U) Project BS04 - Military Pollutants and Health Hazards: This element provides for the
development of innovative, less costly, and less time consuming toxicity assessment methods for
determining potential human health and environmental effects of military unique hazardous wastes and
chemicals, including explosives, propellants, and smokes. These new toxicity testing techniques will
help to prioritize hazardous wastes, waste treatment technologies, and screen new Army chemicals for
potential toxic effects

(U) FY 1991 Accomplishments:

¢ (U) Completed aquatic microcosm test development

® (U) Completed automated toxicity monitoring system development

® {U) Determined interlaboratory variability of a non-mammalian developmental toxicity test
method

(U) FY 1992 Planned Program:

® (U) Evaluate candidate nonmammalian immunotoxicity test mcthods

® (U) Complete development of rapid, inexpensive aquatic toxicity screening tests for ervironmeatal
samples

® (U) Initiate nonmammalian neurotoxicity model development research

(U) FY 1993 Planned Program:
e (U) Complete test protocuis for nonmammalian carcinogenicity screening tests
e (U) Complete test protocols for nonmammalian developmental toxicity screening tests

(U) Project BS11 - Science Base/Medical Chemical Defense: Basic studies are performed to delineate
mechanisms and sites of action of identified and emerging chemical threats to thercby generate
required information for initial design and synthesis of medical countermeasures. These studies are
further designed to maintain and extend a science base to prevent technologic surprises. Army has
been designated as the Department of Defense (DOD) Executive Agent for medical chemical defense
research and development and U.S.Army Medical Research and Development Command
(USAMRDOC) executes the medical defense portion of this executive agent role.

(U) FY 1991 Accomplishments:

® (U) More clearly demonstrated mechanisms of action for cell damage and cell death due to
vesicant agents

® (U) Demonstrated proof of concept evaluation of catalytic antibody pretreatment protection
against nerve agent toxicity
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¢ (U) Demonstrated correlation between time-dependent changes for biochemical markers and
discrete pulmonary injury caused by threat respiratory agents

® (U) Continued the investigation of nerve agent-induced seizures and brain injury; studied
protective mechanisms of promising anticonvulsants

(U) FY 1992 Planned Program:

® (U) Continue to determine mechanisms of action and toxicity of vesicants and emerging
chemical threats, and identify potential protective approaches

® (U) Develop required initial design and synthesis data for conceptualized new medical
countermeasures ‘o chemical agents, particularly vesicants and emerging threats

¢ (U) Continue multidisciplinary basic biomedical research for better protection of the soldier
against chemical agents

(U) FY 1993 Planned Yrogram:
® (U) Continue to explore the identified mechanisms of action and toxicity of vesicants and
emerging chemical threats, and identify potential protective approaches
® (U) Continue to develop required initial design and synthesis data for conceptualized new
medical countermeasures to chemical agents, particularly vesicants and emerging threats
' ® (U) Continue multidisciplinary basic biomedical research for better protection of the soldier
against chemical agents

(U) Project BS12 - Science Base/Medical Biological Defense: Classical, naturally occurring
disease agents, adapted to biological warfare systems, coupled with the proliferation of
biological warfare (BW) threat capabilities, continue to constitute significant threats to US
forces. This project funds the medical/biological science base to study basic mechanisms and
modes of action necessary to develop adequate countermeasures against agents of biological
origin, both natural and synthetic. The objectives are to identify mechanisms of action
common to a variety of validated threat agents and to devise generic therapeutic and
prophylactic measures against them.Emerging threats of low molecular weight toxins, toxic
fractions of snake venoms (neurotoxins), and genetically altered microorganisms, isolated
from various sources in nature and duplicated in the laboratory, with the potential for mass
production, must be studied and fully characterized in order to develop effective prophylactic
and therapeutic countermeasures. Army has been designated as the Department of Defense
(DOD) Executive Agent for medical biological defense research and development and
USAMRDC executes the medical defense portion of this executive agent role.

(U) FY 1991 Accomplishments:

¢ (U) Terminated basic studies on aerosol-transmissible, vector- and rodent-borne viral diseases
which do rot appear on the Armed Forces Medical Intelligence Center (AFMIC)
validated threat list
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¢ (U) Sequenced and analyzed the lethal ractor (LF) gene from Bacilius anthracis (anthrax
bacterium) and revealed a region of homology bexween LF and edema factor (EF),
suggesting that this portion of the molecule may be involved in binding to protective
antigen (PA). This finding also predicts that some monoclonal antibodies may react with
both LF and EF. Exploration of this finding may eventually provide for improved
protection of U.S. forces exposed to the disease anthrax disseminated by an ¢-'versary
® (U) Determined that biochemical modification will convert the antbrax toxin protective antigen
to a non-functional form providing another approach for ar: improved 2nthrax vaccine
* (U) Created a more sensitive biochemical identification assay for B, anthracis isolates based
on anthrax-specific deoxyribonucleic acid amplified directly from spores and bacterial
celis using polymerase chain reaction (PCR) technology
¢ (U} Developed protocols for determining the minimum inhibitory concentration and minimum
bactericidal concentrations of selected antibiotics for virulent strains of B, anthracis and
generated antibiotic susceptibility profiles of 75 strains of B, anthracis for establishment
of medical doctrine for post-exposure therapy
* (U) Synthesized, by chemical means, the gene for one-third of botulinura toxin type A. This
material will be tested as a second generation botulinum toxi~ vaccine
¢ (U) Initiated efforts to develop human monoclonal antibodies to botulinum toxin using state-
of-the-art technology for production of Escherichia ¢coli, These antibodies will be useful .
as diagnostic reagents and human therapeutics
® (U) Identified vaccinia (smallpox) proteins expressed in prokaryotic and eukaryotic protein
expression systems using monoclonal antibodies. Continued molecular identification of
several vaccinia virus antigens, relevant to the use of poxvirus-vectored vaccines, which
may provide for improved, multivalent, single-dose vaccines
® (U) Demonstrated that the "red tide" toxin (brevetoxis) can affect the central and peripheral
nervous tissue in a similar fashion, suggesting dual sites of action, which may have
profound implications for the development of effective medical management
¢ (U) Demonstrated jn vitro that picomolar concentrations of palytoxin (potent marine
neurotoxin derived from corals) can cause release of arachidonic acid, a precursor of
eicosanoids (substances which induce tissue inflammation and damage). This finding
identifies an intervention site for developiment of medical countermeasures against
intoxication by this potent toxin
¢ (U) Determined the nucleotide sequence of the nucleocapsid gene of multiple strains of
Crimean-Congo Hemorrhagic Fever virus and developed a sensitive diagnostic assay
based on PCR technology
(U) Successfully conducted molecular conversion of a protective and virus-neutralizing
(hemorrhagic fever) mouse monoclonal antibody into a human monoclonal antibody that
bears only a minor portion of the original mouse antibody, a finding which provides
technology leading to improved immunotherapeutics

(U) FY 1992 Planned Program;

¢ (U) Continue basic studies to investigate virulence factors, repiicative strategies and antibiotic
sensitivities of classical (bacterial and rickettsial) threat agents in order to develop medical
countermeasures
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¢ (U) Continue to investigate structure, composition, pharmacology, mechanisms of action: and
pathoganesis of protein toxins leading to development of medical countermeasures

¢ (U) Continue basic studies to elucidate antigenic composition, replicative strategies and
specific gene functions leading to development of medical countermeasures against viral
agents disseminated by an adversary

¢ (U) Continue basic research to investies.ie structure, pharmacology and mechanisms of action
of neuroactive compounds in order to develop medical countermeasures to protect service
members

¢ (U) Continue basic research leading to the development of technology for the rapid diagnosis
and identification of validated biological threat agents

(U) FY 1993 Planned Program.

¢ (U) Continue basic studies supporting the development of medical countermeasures against
classical (bacterial and rickeitsial) threat agents to rrotect U.S. forces

¢ (U) Continue to determine structure, ccmposition, pharmacology, mechanisms of action and

pathogenesis of protein toxins leading to development of medical countermeasures

(U) Continue basic studies to determine antigenic composition, replicative strategies and

specific gene functions leading to development of medical countermeasures against viral

agents disseminated by an adversary

* (U) Continue basic studies to determine structure, pharmacology and mechanisms of action
of neuroactive compounds in order to develop medical countermeasures to protect U.S.
service members

* (U) Continue basic research leading to the development of technology for the rapid diagnosis
and identification of validated biological threat agents

(U) Project BS13 - Science Base/Medical Research Infectious Disease: This project funds the
basic research into infectious diseases of military importance. These are naturally occurring
diseases which have the potential to influence military operations, deployment, mobilization,
and training of US forces. Prevention and control of these diseases through immunization is
the primary objective. Infectious diseases accounted for more hospital admissions in World
War 11, Korea, Vietnam, and Operation Desert Shield/Storm than combat injuries and
nonbattle injuries combined. The US Army is the Congressional lead agency for infectious
disease research and development.

(U) FY 1991 Accomplishments:

¢ (U) Characterized the immune response afier shigella infection and demonstrated a lack of
cross protection between S. flexneri and S. sonnei, the two most common species
infecting soldiers

¢ (U) Developed methodology for culturing the liver stages of Plasmodium falciparum, P,
vivax, P. berghei, and P. voelii

s (U) Cloned and sequenced genes encoding for a unique P, falciparum sporozoite antigen and
a P. falciparum liver stage antigen, poth of which may prove critical components for a
successful malarial vaccine
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Demonstrated that the emergence of parasite resistance to antimony treatment is a
potential risk of inadequate dose therapy

Designed and evaluated new methods for the identification of hepatitis C and hepatitis E
viruses based on the polymerase chain reaction assays

Cloned the class 3 outer membrane protein gene of Group B meningococcus, the leading
cause of major outbreaks of meningitis world-wide

(U) FY 1992 Planned Program:

18)]
L)
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()
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Continue molecular studies to characterize blood and liver stage malarial antigens
Develop methods for the culture and identification of hepatitis C and E viruses
Characterize virulence factors for bacterial agents of diarrheal diseases

Evaluate newly emeig.ag targets for antimalarial drugs

Evaluate new approaches for insect repellents to replace or supplement DEET.

Initiate studies to evaluate the causes of respiratory diseases.,

Initiate studies to investigate viruses that may cause high levels of morbidity and mortality
anc are transmitted by mosquitoes or aerosol with the potential for high morbidity and
mortality

(U) FY 1993 Planned Program:

)
)
)
* O

Continue studies to evaluate the immune response to malarial antigens and molecular
targets for chemoprophylaxis and therapy

Continue to accumulate a data base on non-A, non-B hepatitis virus infections in military
populations and worldwide

Continue to investigate the use of molecular technology to simultaneously identify
wnfectious disease agents and their insect vectors

Continue to evaluate viruses of military importance requiring high levels of biological
containment

(U) Project BS14 - Science Base/Combat Casualty Care Research: Biomedical research programs are
funded in combat casualty care to understand basic mechanisms of combat related trauma. This
research is of fundamental importance as the basis for development of treatment and surgical
procedures to "buy time" and enhance surviva! and returr to duty rates.

(U) FY 1991 Accomplishments:

)
)

L)
(Y

* )

Demonstrated restoration of vasomotor tone in late irreversible shock by blocking nitric
oxide synthesis

Identified a neuroprotective pharmacology associated with a novel class of kappa opioid
drugs

Developed microvascular models to study uncontrolled hemorrhage anc resuscitation
Completed the equilibrium and kinetic characteristics of crosslinked hemoglobin binding
to respiratory gases

Demonstrated prolonged survival in hemorrhagic shock with anti-endotoxin antibodies
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(U) FY 1992 Planned Program:

¢ (U) Develop efficient scavengers for iron mediated free radical formation

¢ {U) Define causes of bacterial translocation in shock

® (U) Determine the balance between peripheral resistance and tissue oxygenation following
hemorrhage and also following resuscitation

¢ (U) Explore the effectiveness of a synthetic surfactant in preventing inhalation injury-induced
mismatching of air flow and blood flow

(U) FY 1993 Planned Program:

¢ (U) Define mechanisms and treatments for abnormal neutrophil activation and adhesion in
shock

¢ (U) Explore primary cell culture models to stud the ionic mechanisms and the role of second
messenger systems in neuronal injury

¢ (U) Study the deleterious consequences of altered vascular reactivity of head injury using
cranial window preparations

¢ (U) Explore applications of buffers and neutrophil antibodies as adjunct therapies following
ischemia

(U) Project BS15 - Science Base/System Health Hazards Research: Project objectives focus on
physiological and psychological factors limiting soldier effectiveness, and the characterization of
health hazards generated by militaiy systems and operations. Research is conducted on military
relevant aspects of environmental physiology and the neurobehavioral aspects of stress. The hazards
of exposure to several classes of directed energy, impulse noise, and toxic chemicals are also
investigated under this project.

(U) FY 1991 Accomplishments:

s (U) Demonstrated feasability of a new non-mammalian teratogenicity assay using a frog
embryo model, and verified rapid, sensitive non-mammalian testing methods for
assessing the toxicity of Army relevant chemical hazards

¢ (U) Determined relationship between body size and muscle fiber composition in determining
performance of high intensity exercise in support of efforts to reduce training injuries and
improve fitness

¢ (U) Investigated potential pharmacological treatment procedures to reduce retinal scar
formation following laser eye injury

* (U) Demonstrated that human giowth hormone blocks stress-induced suppression of immune
function in rats in support of efforts to reduce lost-duty time resulting from illness during
training

¢ (U) Demonstrated the utility of an injury prediction model for rapid determination of non-
auditory effects of blast overpressure for free-field weapons firing

(U) FY 1992 Planned Program:

¢ (U) Investigate pharmacological compounds for potential to reduce cognitive deficits induced
by altitude exposure
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* (U) Determine the extent of cardiopulmonary degradation following non-lethal blast
overpressure injury

* (U) Demonstrate the applicability of new, rapid water uality iest methodologies for
measuring/monitoring water contaminated with chemical and biological warfare agents.
This will be used in monitoring field water potability

¢ (U) Initiate a sleep deprivation model and describe the effects of nutritional factors on the
neurochemical and behavioral responses to this stress

) FY 1993 Planned Program:

® (U) Demonstrate the utiiity of testing procedures for assessing the amount of human power
produced during work

* (U) Characterize the metabolic processes that predict performance degradation during
prolonged sleep deprivation

* (U) Investigate the relation of mixed intensity noise exposures to hearing loss

® (U) Describe the pathophysiology caused by exposure o oxides of nitrogen characteristic of
weapons systems operations

understanding biological mechanisms of repair of military relevant maxillofacial injuries. This
research is of fundamental importance for the development of treatments which enhance survival and
the return to duty rate. The Army has been designated bv Congress as lead agency for Combat
Dentistry research.

(U) Project BS16 - Science Base/Combat Dentistry Research: Biomedical research directed toward .

U) FY 1991 Accemplishments:

* (U) Evaluated microencapsulated cefazolin in usteomyelitis model in Iaboratory mcdels

¢ (U) Developed a laboratory model of mandibular osteomyelitis

® (U) Initiated an in vivo study of porassium channel blockers as patential dental anesthetics

¢ (U) Initiated an in vivo study of nonsteroidal anti-intlammatory drugs as indirect pulp capping
agents

(U) FY 1992 Planned Program:

(U) Study efficacy of potassium channel blockers as potential dental anesthetics

(U) Study efficacy of nonsteroidal anti-inflammatory drugs as pulp capping agents

(U) Identify diagnostics capable of rapidly quantifying and identifying periodontal pathogens

(U) Evaluate microencapsulated antibiotics for efticacy in preventing/treating osteomyelitis
of the jaw

(U) FY 1993 Planned Program:

* (U) Study electronic stimulated release of anesthetic producing chemical substances (e.g. 5-
hydroxy-tryptamine enkephalins, endorphins)

¢ (U) Explore potential use of naturally occurring neurotoxin as local anesthetics

* (U) Study growth hormones in vitro and in vivo for potential of inducing angiogenesis in

avulsive or crush wounds .
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(U} Project BS17 - Science Base/Military HIV Research: This project funds the basic research
towards development of medical countermeasures directed against the spread of the HIV in military
populations. The establishment of this Project, by Congressional direction, in FY 1992 is not a new
start, but a continuation of the existing Military HIV Program and is critical to initiating basic
research for the prevention of disease progression and spread.

(U) FY 1931 Accomplishments
® (U) This project was previously described and funded under project DH29.

U FY 1992 Planned Program

¢ (U) Characterization of HIV-2 virus strains for potential impact on the vaccine development
program

¢ (U) Evaluation of the immune responss stimulated by synthetic peptides derived from the
virus envelope glycoprotein for possible inclusion in future protective vaccines.

* (U) Characterization of self-antigens and their impact on the development of immunity to the
HIV

¢ (U) Characterization of cellular mechanisms of cytotoxicity as is relates to suppression of HIV
infections

(U) FY 1993 Planned Program

¢ (U) Continue studies to evaluate immunity and suppression of HIV infections.

o (U) Continue evaluation of peptides and HIV antigens for their impact on stimula:ing a
protective immune response against HIV

(U) Work Performed By: The research supported under this program is performed by 31 in-house
Army laboratories and activities and by academic institutions, not-for-profit organizations, and
industrial laboratories through contracts and grants. The laboratories/activities responsible for
conducting the project of this program are as follows:

A31B - Center for Night Vision and Electro-Optics, Fort Belvoir, VA

A71A - Chem. Research, Development and Engineering Ctr, Aberdeen Proving Ground, MD
AF22 - Tank-Automotive Command, Warren, MI

AH40 - Center for Signals Warfare, Warrenton, VA

AH42 - Materials Technology Laboratory, Watertown, MA

AH43 - Ballistic Research Laboratory, Aberdeen Proving Ground, MD

AH44 - Harry Diamond Laboratories, Adelphi, MD

AH4S - Aviation Systems Command, St. Louis, MO

AHA47 - Elecironics Technology and Devices Laboratory, Fort Monmouth, NJ
AH48 - Communications and Electronics Command, Fort Monmouth, NJ

AH49 - Missile Command, Redstone Arsenal, AL

AHS1 - Belvoir Research, Development and Engineering Center, Fort Belvoir, VA
AHS2 - Natick Research, Development and Engineering Center, Natick, MA
AH60 - Fire Support Armaments Center, Dover, NJ

AHG61 - Close Combat Armaments C.onter, Dover, NJ
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AHG68 - Toxic and Hazardous Materials Agency, Aberdeen Proving Ground, MD

AT22 - US Army Engineer Waterways Experiment Station, Vicksburg, MS

AT23 - The Construction Engineering Research Laboratory, Champaign, IL

AT24 - Cold Regions Research and Engineering Laboratory, Hanover, NH

B52C - Engineer Topographic Laboratories, Fort Belvoir, VA

B53A - Atmospheric Sciences Laboratory, White Sands Missile Range, NM

B74A - Human Engineering Laboratory, Aberdeen Proving Ground, MD

B74F - US Army Research Institute for Rehavioral and Social Sciences, Alexandria, VA

B5H27 - Armament Engineering Directorate, Dover, N’

BHS57 - Army Research Office, Research Trizangle Park, NC

BS04 - US Army Biomedical Research Laboratory, Ft. Detrick, MD

BS11 - US Army Medical Research Institute of Chemical Defense, Aberdeen Proving
Ground, MD; Walter Rerd Army Institute of Research, Washington, D.C.

BS12 - US Army Medical Research Institute of Infectious Diseases, Ft. Detrick, MD; Walter
Reed Army Institute of Research, Washington, D.C.; US Army Medical Research
Institute of Chemical Defense, Aberdeen Proving Ground, MD; US Navy

BS13 - Walter Reed Army Institute of Research, Washington, DC; US Army Medical
Research Institute of Infectious Diseases, Fort Detrick, MD; US Army
Biomedical Research Laboratory, Fort Detrick, MD; US Navy CONUS/OCONUS

units.

BS14 - Letterman Army Institute of Research, Presidio of San Francisco, CA; US Army
Institute of Surgical Research, Fort Sam Houston, TX; Walter Reed Army Institute of
Research, Washington, D.C.

BS1S5 - US Army Aeromedical Research Laboratory, Ft. Rucker, AL; US Army Research
Institute of Environmental Medicine, Natick, MA; US Army
Biomedical Research and Deselopment Laboratory, Ft. Detrick, MD; Letterman army
Institute of Research, San Francisco, CA; Walter Reed Army Institute of Research,
Washingtuu, D.C.

BS16 - US Army !nstitute of Dental Research, Washington, DC

BS17 - Walter Reed Army Institute of Research, Washington, D.C.

(U) Related Activities; Work in this program element is related to and fully coordinated with efforts
in PE #0601104A, PE #0602120A, PE #0602623A, PE #0602624A, PE #0602720A, PE #0602784A,
PE #0602786A, PE #0602787A and #0601103D, University Research Initiatives; the Navy, Air
Force, and other Department of Defense agencies; National Aeronautics and Space Administration;
National Science Foundation; Department of the Interior; Department of Energy; National Bureau of
Standards; other Government agencies; and government agencies of Allieu nations sponsor related
research in areas of this program. Coordination to eliminate duplication is accomplished by tri-Service
topical reviews; exchange of prog.ess reports and technical reports; inter-Service/agency liaison; and
formal national and international meetings and symposia. Informal coordination occurs through: visits
to governmental, industrial, and academic laboratories and installations; review of the scientific
literature; and publications of current research. The Army’s Defense Research Sciences Program is
included in the Tri-Service Technology Coordinating Papers. There is no unnecessary duplication of
effort in the Army or DOD.
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(U) International Cooperative Agreements: The Army Research Office, which is the Army’s
primary interface to the university community, maintains cognizance of free-world research that is
potentially relevant to the Army in addition to maintaining liaison offices in Japan and Europe.
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Program Element: #0601104A
PE Title: Federally Funded Research and Development Center (FFRDC) for Budget Activity: #1
Electromechanics and Hypervelocity Physics

A. (U) RESOURCES: ($ in Thousands)

Project
Number FY 1991 FY 1992 FY 1993 To Totzl
Title Actual Estimate Estimate Completion Program
BH62 FFRDC for Electromechanics and Hypervelocity Physics

-0- 2959 3888 Cont Cont
PE TOTAL -0- 2959 3888

B. (U) BRIEF DESCRIPTION OF ELEMENT: The objective of this element is to: (1) Conduct long-term
and applied research to improve the state of the art in pulsed power technology for electrically powered
hypervelocity guns, high power microwave applications, lasers, fieid power supplies ios :auar and
communications, electric vehicles, and related manufacturing processes; (2) conduct an extensive experimental
program in hypervelocity physics to model aeroballistic and aerothermal phenomena for design, development
and test of projectiles and materials to defeat hardened targets; and (3) develop and conduct educational
programs to transfer new technologies to personnel involved in the development or employnent of advanced
systems. It is a restructure from Program Elements 0601102A and 0602624A. This project supports the
Science and Technology Thrust for Advanced Land Combat Vehicles (ALCV).

C. (U) JUSTIFICATION FOR PROJECTS:

(U) Project BH62 - FFRDC for Electromechanics and Hypervelocity Physica: Tactical demands on
the future battlefield will require more mobile and lethal weapons systems having greater range and
accuracy, higher sustainability and operational flexibility. Combat vehicles, weapons and other tactical
systems must utilize technologies beyond the current state of the art in propellants, materials and
electromechanical devices to achieve major technical and operational breakthroughs for future
generations of military systems. The FFRDC for Electromechanics and Hypervelocity Physics
supports critical Army research and development relating to electromechanical systems for
application to electromagnetic (EM) and electrothermal-chemical (ET-C) guns as well as to such areas
as electric power for vehicles, microwave and laser based systems. Additionally, this project provides
for research, testing and computer modeling of advanced hypervelocity projectiles. These focused
efforts will serve as catalysts for technological innovation and will provide vital support to the Army
technology base crucial to advanced weapons system development with potential applications for
anti-armor, artillery and air defense.

(U) FY 1991 Accomplishments:
¢ (U) Funded in PE #0601102A, Project AH60 and PE #0602624, Pr. ject AH18
® (U) Unique projectile geometries defined to provide a basis tor nu.nerical analysis
® (U) A fully coordinated joint electric gun program was be created to coordinate component
development, system design and integration, and prototype demonstration
® (U) Participated as a Defense Advanced Research Projects Agency simulation consortium
member to develop an integrated simulation capability for evaluation of concepts .
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(U) FY 1992 Planned Program:
® (U) Brief industry new concepts for rotating machines and integrated pulse forming networks
® (U) Develop a new 3-dimenstional, finite element code in combination with a boundary-element
code to solve the electromagnetic Jdesign problem
® (U) Provide detailed design for an advaniced contactless electromagnetic launcher (coilgun)
® (V) Develop and coordinate an integrated test plan for the 9 MJ EM Laboratory and Range
Guns at the University of Texas and at Yuma Proving Grounds

(U) FY 1993 Planned Program:
® (U) Review electric gun system and subsystem concepts for modification
® (U) Complete characterization of electric gun system and subsystem concepts for modification
® (U) Address manufacturing and producibility factors for electric gun components
® (U) Report on mass/velocity tradeoff analysis and experiments to predict performance of
penetrators against ceramic target

(U) Work Performed By: The University of Texas/Institute for Advanced Technology (UT/IAT).
The manager of the FFRDC technical activities is the U.S. Army Armament, Research Development
and Engineering Center (ARDEC).

. (U) Related Activities: This program adheres to Tri-Service Reliance Agreements on Conventional
air/surface weaponry with oversight provided by the Joint Directors of Laboratories. Work in this
Program Element is related to and fully coordinated with efforts in PE #0601102A, PE #0602618A,
PE #0602624A, PE #0603004A, PE #0602303A and PE #0603313A in accordance with the on-going
Reliance joint planning process and contains no unwarranted duplication of effort among the Military
Departments.

(U) Other Appropriation Funds: ($ in Thousands) Not applicable.

(U) International Cooperative Agreements: Not applicabile.
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Program Element: #0602105A
PE Title: Materials Technology Budget Activity: #*

A. (U) RESOURCES: ($ in Thousands)

Project
Number FY 1991 FY 1992 FY 1993 To Total
Title Actual Estimate Estimate Completion  Program
AHB84 Materials

13678 11723* 13983 Cont Cont
PE TOTAL 13678 11723* 13983

* Supplemental appropriation funds for Operation Desert Storm (ODS) in the amount of $186k are included

B. (U) BRIEF DESCRIPTION OF ELEMENT: This program is the technical foundation for providing
necessary materials technology in metals, ceramics, plastics, and composites for all future Army systems. It
is also the basis for solving materials related problems in existing fielded systems. The efforts address
technologies required to meet increased performance, reliability and survivability demands of current and
future systems in aircraft, armaments, missiles, ground vehicles, combat support and personnel support
equipment. The work in this program element is consistent with the resource constrained Army Technology
Base Master Plan and Science and Technology Objectives (STO’s) therein.

C. (U) JUSTIFICATION FOR PROJECT:

(U) FY 1991 Accomplishments:

® (U) Fabricated/demonstrated and tested metal matrix composite (MMC) howitzer components

® (U) Improved strength and stiffness of oxynitride glass fibers for advanced material system

® (U) Completed Cooperative Research and Development Agreement (CRDA) with Pittsburgh
Plating and Glass (PPG) industries to develop advanced processing techniques for
manufacturing oxynitride glass fibers

Developed processing technology for high temperature metal matrix composites for
application in the Integrated High Performance Turbine Engine Technology (IHPTET)
program

Continued to improve chemical barrier materials for food, clothing, and ammunition
Evaluated novel approaches to cut and join heavy armor and processing techniques for
laminated armor

Optimized slip casting of silicon nitride for engine components

Continued Center of Excellence efforts on corrosion prevention and control

Developed designs for lightweight system components

Continued studies on bonding/bondability of materials

Developed initial designs of metal matrix composite lightweight howitzer components
Developed processing techniques for ceramics and hybrids for low observable and low heat

rejection propulsion applications

CGICECICIICICIINC
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(U) FY 1992 Planned Program;

(1) Tnitiate quarter scale testing on Block IV armor for frontal, sides and roof

(U) Scale up silicon nitride slip casting process

(U) Compare accelerated penetrator corrosion data with long term tear down inspection of
projectiles

® (U) Produce and test lightweight component demonstrators

® (U) Develop improved analysis methods for design of adhesive joints

(U) FY 1993 Planned Program;

(U) Fabricate and test full scale optimized armor appliques

(U) Design components for silicon nitride slip casting processing

(U) Continue Center of Excellence and corrosion science efforts

(U) Design and fabricate lightwaight missile components

(U) Continue analysis methods for design of adhesive joints

(U) Develop processing and manufacturing technology for lightweight composites for application
to lightweight Army systems, such as the High Capacity Artillery Projectile (HICAP) and the
Composite Armored Vehicle (CAV)

(U) Work Performed By: In-hcuse: Army Materials Technology Laboratory, Watertown, MA;
Army Research Office, Research Triangle Park, NC and the Department of Energy, Los Alamos,
NM. Limited support via other government agencies. The primary contractors are: Kratos Analytical
Inc., Ramsey, NJ; Colt Industries, Mecklenberg, NC; Aluminum Corporation of America, Alcoa
Center, PA., Allied Signal-Air Research Division, Los Angeles, CA., Northeastern University,
Boston, MA and P.P.G. Industries, Pittsburgh, PA,

(U) Related Activities: Activities are coordinated with other Government services and agencies
including OSD Tri-service program reviews in materials and structures, and the tri-service Joint
Directors of Laboratories. There is no unnecessary duplication of effort within the Army or
Department of Defense.

(U) Other Appropriation Funds: ($ in Thousands) Not applicable.

(U) International Cooperative Agreements: The Technical Cooperation Program (TTCP)
and Data Exchange Agreements (DEA) with the Republic of Korea and France.
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Program Element: #0602120A
PE Title: Electron:c Survivability and Fuzing Technology

A. (U) RESOURCES: ($ in Thousands)

Budget Act.vity: #1

Project
Number FY 1991 FY 1992 FY 1993 To Total
Title Actual Estimate Estimate Completion Program
A140 High Power Microwave (HPM) Technology

11038 8217+ 8018 Cont Cont
AH16 Electronic Fuze Technology

6075 4742 4710 Cont Cont
AH25 Nuclear Effects Survivability Technology

9609 7106* 6476 Cont Cont
PE TOTAL 26720 20065 19204

*Supplemental appropriation funds for Operation Desert Storm (ODS) in the amount of $326k are included.

B. (U) BRIEF DESCRIPTION OF ELEMENT: The objective of this program is to determine and reduce
the susceptibility and vulnerability of Army equipment and systems to nuclear and Radio Frequency
(RF)/High Power Microwave (HPM) environments as well as to provide the technology essential to fuzing
and guidance-integrated fuzing (GIF) systems for future munitions. Four critical technologies are addressed to
increase the survivability and combat effectiveness of tactical Army forces: Nuclear Effects Survivability
Technology; High Power Microwave (HPM) technology; Electronic Fuze Technology; and Combat
Identification (ID) Technologies. The work in this program element is consistent with the Army’s
Technology Base Master Plan, and the Science and Technology Objectives (STOs) therein. It supports the

Precision Strike Science and Technology Thrust area.

C. (U) JUSTIFICATION FOR PROJECTS:

(U) Project A140 - High Power Microwave (HPM) Technology: The objective of this project is to
determine the susceptibility and vulnerability of Army equipment and systems to various types of
radio frequency(RF)/high power microwave (HPM) environments, to identify and evaluate the
technology required to protect/harden US equipment and systems against postulated threat weapons
and to develop and evaluate technology required to conduct a RF/HPM weapon proof-of-principle
demonstration. This is an emerging technology program and is supported by the Battlefield

Development Plan.

(U) FY 1991 Accomplishments:

® (U) Conducted countermine field demonstration program

® (U) Continued to investigate semiconductor device damage mech .usms/thresholds and expend

effort to include device upset

® (U) Conducted tests of several new designs of high power microwas e sources to validate

theoretical predictions

¢ (U) Initiated wide-band phenomenology program to determine critical waveform parameters
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® (U) Continued susceptibility testing of critical Army systems
® (U) Completed hardening design handbook and distribute to the DoD community

(U) FY 1992 Planned Program:

® (U) Continue susceptibility/vulnerability assessments of critical systems

® (U) Design/fabricate a compact pulser suitable for utilization in tactical HPM systems

® (U) Extend inicrowave source evaluations to include phased arrays and repetitive pulse
capabilities

® (U) Transition hardening technology to system developers and provide technical support to
Program Executive Officers (PEOs)/Project Managers (PMs)

® (U) Continue evaluations of new technologies (¢.g. micro/millimeter wave monolithic integrated
circuits (MIMIC))

® (U) Continue efforts to identify critical wide-band RF waveform parameters

(U) FY 1993 Planned Program:

Continue evaluation of microwave weapon system components

Conduct vulnerability/lethality assessments to support Army requirements

Extend source development efforts to higher powers and higher pulse repetition rates
Provide technical support to PEO’s/PM’s and prime contractors in the areas of test facilities,
vuinerahility assessments ar hardening design as part of the Army Electromagnetic
Environmental Effects (E3) program

ClcClc

(U) Project AH16 - Electronic Fuze Technology: This project provides the technology for sensors,
signal processors, electronic safety and arming systems, and other components essential to fuzing and
guidance-integrated fuzing (GIF) systems for future munitions. Goals include optimizing burst point to
enhance weapon effectiveness, improving performance in high countermeasure (CM) and clutter
environments, sensing low-observable targets, and integrating the fuzing function into the seeker
hardware and software for guided munitions. Current thrusts are smart anti-armor and anti-helicopter
mine fuzes, GIF for air defense missiles and anti-armor smart munitions, and an artillery shell
registration fuze. Systems benefiting include PATRIOT, corps surface-to-air missile (SAM), Air
Defense and Anti-Tank System (ADATS), future smart munitions, Advanced Field Artillery System
(AFAS), and smart mines. This project will also provide technological solutions to combat ID
problems.

() FY 1991 Accomplishments:

¢ (U) Completed smart mine fuzing etfort with research on target and clutter signatures, remot2
sensor control, and components, and with design and breadboarding of sensor concepts

® (U) Developed initial air-targei GIF backscatter and end game model and use to analyze fuzing
algorithms and seeker performance requirements for PATRIOT Multimode Seeker

Demonstration Program flight tests
¢ (U) Completed design concept for clutter-resistant air-target radio frequency proximity fuze
e (U) Completed design, fabrication, and flight test proof-of-concept registration fuze rounds
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(U) FY 1992 Planned Program:

® (U) Build initial mine fuze sensor and verify performance using the signature data base obtained
in FY 1991

¢ (U) Make initial air target GIF feasibility determination, using PATRIOT flight test results and
developed models; begin signature collection

® (U) Complete development of validated end-game fuzing and tracking simulation model for
millimeter wave (MMW) anti-armor GIF sensors; perform breadboard test and finalize
design of prototype antiarmor GIF

® (U) Complete development of proof-of-concept radioconde system using global positioning system
(GPS) information to determine wind velocity; cono :~t demonstration tests; complete final
report; transition GPS-sonde to engineering and mav:facturing development

® (U) Test amd evaluate concepts for identification o g;und targets for positive identification;
and zpplications of advanced multi-sensor processors technologies to provide real time,
accurate knowledge of one’s own location as well as locations aud identification of friendly,
enemy, neutrals, and noncombatants.

(U) FY 1993 Planned Program:

® (U) Field test initial smart mine system; design and build full featured, dual target smart mine

® (U) Continue target signature collection, modeling, and algorithm development for air target GIF;
factor ground clutter, chaff, rain, electronic countermeasures (ECM), and low observable
(LO) target treatment into models

¢ (U) Complete prototype MMW anti-armor GIF

® (U) Complete exploratory development of a GPS registration fuze for artillery and conduct field
demonstration of complete system; complete final report; transition system to engineering
and manufacturing development

® (U) Develop for rapid prototyping those technologies selected through the FY 1992 evaluation as
near term solutions to the fratricide/combat identification problem,

® (U) Initiate the evaluation and development of concepts for the mid-term and far-term solutions to
the combat ID problem, including infrared, electro optics, acoustics, and radar to provide
evolutionary improvements to active cooperative ID to make the platforms less vulnerable,
and to further the development of active and passive noncooperative ID solutions.

(U) Project AH2S - Nuclear Effects Survivability Technology: This project develops and provides
nuclear weapon effects survivability technology for designing, producing and fielding tactical materiel
and assuring the continued survivability throughout the useful life. The goal is to understand new
weapons phenomena and the response of emerging and critical technologies to nuclear weapons
effects, to develop new techniques for mitigating the response and protect systems against the effects,
and to research methods for analyzing and validating the hardening technology and hardened systems.
In the next decade the Army nuclear hardened force is faced with a continuing threat from the
existing Soviet arsenal and nuclear proliferation creating a rapidly growing third world threat. Arms
control aciivities, including the Intermediate Nuclear Forces (INF) Treaty, do not change the threat to
or the strategic deterrence value of the Field Army. Three basic nuclear weapon effects areas have
been defined for hardening studies: (1) A High Altitude Electromagnetic Pulse (HEMP) burst puts all
electronics equipment at risk of catastrophic damage in an area covering thousands of square miles.
Protection against Electromagnetic Pulse (EMP) damage is necessary to prevent the loss of the entire .
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inventory of electronic systems from a nuclear weapon burst that causes no other damage on the
ground. (2) In a region around a low altitude nuclear weapon burst, air blast and thermal radiation
often act synergistically to damage military equipment because the thermal radiation weakens the
structural materials before the arrival of the blast shock. Thin skinned structures such as
communication antennas and commercial vehicles such as the Commercial Utility Cargo Vehicle
(CUCY) adapted for command, control, communications and intelligence (C3I) applications are
particularly vulnerable to this effect. (3) The Tactical Source Region (TSR) is an annular area around
the burst point of a low yield nuclear weapon beyond the range where personnel and equipment are
disabled by the blast and thermal radiation, but where nuclear radiation is being deposited in the air
creating a complex, time varying radiation, ionizing electron and electromagnetic pulse (EMP)
environment. Greatest concern in this environment is placed on non-developmentai computers which
make use of emerging technologies such as very large scale integrated circuits (VLSIC) and
electro-optics. The technology development approach to provide the tools for designing and
maintaining nuclear survivable materiel includes three focus areas: (1) Analytic predictions and basic
hardening methods are developed and maintained foi use by materiel developers in designing and
validating system survivability. (2) Nuclear weapons effects simulators are developed and maintained
for designing survivable equipment and associated environmental issues are addressed as required.
Major simulator development projects for all three nuclear weapon effects. (3) Effects phenomenology
and energy coupling mechanisms into materials and electronic components are evaluated to provide a
data base on material and component vulnerabilities. Radiation shielding technology is developed and
' demonstrated for protection oi crews in armored vehicles and other heavy structures.

@) FY 1991 Accomplishments:

¢ (U) Continued to develop and maintain the nuclear weapon effects (NWE) survivability
technology base in all effect areas and in the related development of vuinerability analysis
and hardening technologies and the needed effect simulation efforts

® (U) Continued the new hardening program for Army 21 and Joint Chiefs of Staff (JCY) identified
threats that feeds into the fielded system nuclear vulnerability assessment programr directed to
achieving nuclear survivable Army systems

® (U) Prepared an Environmental Impact Statement (EIS) for several possible sites to aid in the
selection of a site for the future HEMP simulation program to support JCS HrMP threat and
other threats identified in Army 21

¢ (U) Completed developinent of EMP immune flight controls using fluidic and fiber optic
technologies '

(U) Conducted joint blast simulation programs with French scientists to study the combined

blast/thermal survivability of articulated vehicles

¢ (U) Participated in a Tactical Source Region (TSR) Underground Nuclear Test sponsored by the

Defense Nuclear Agency (DNA) to validate TSR hardening techniques

(U) FY 1992 Planned Program:
¢ (U) Continue to develop and maintain the nuclear weapon effects (NWE) Survivability technology
base in all effects areas to increase the survivability of Army materials
¢ (U) Continue new hardening program efforts for the JCS identified threats
¢ (U) Based on the results of Environmental studies, construct a HEMP simulation facility to
. support JCS HEMP threat and other treats identified in Army 21
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8 (U) Develop test management and diagnostic equipment for depot level nuclear survivability
verification

® (U) Continue to coordinate and validate source region experiments with DNA using underground
nuclear test planned for 1994

8 (U) Continue in coordination with DNA to develop new blast and thermal simulation technologies
for transition to the Large Blast/Thermal Simulator (LB/TS)

() FY 1993 Planned Program:

® (U) Continue to develop and maintain the NWE Survivability technology base in ail effects areas
to increase the survivability of Army materials

¢ (U) Continue new hardening program efforts for JCS identified threats

® (U) Continue transter of HEMP simulation facility to support JCS HEMP threat to a site chosen

with regard to environmental studies

® (U) Continue o coordinate and validate source region experiments with DNA using underground
nuclear test planned for 1994

® (U) Coniinue in coordination with DNA to deveiop new blast and thermal simulation technologies
for transition to the Largs Blast/Thermal Siraulator (LB/TS)

(U) Work Performed By: Ii-house work to be nerformed by Harry Diamond Laboratories, Adelphi,
MD; Ballistic Research Laboiatory. Aberdeen Proving Ground, MD; Electrome Technology and
Devices Laboratory, Fort Monmouth, NJ. Contract work t¢ be performed by Martin Marietta Corp.,
Orlando, FL; Mission Research Corp., San Diego, CA; Sol Telecommunications Services, Tucson,
AZ; SRI International, Menlo Park, CA; Electronic Fuze Tech: In-house work to be performed by
Harry Diamond Laboratories, Adeiphi, MD. Contract work to be performed by Electronics
Development Corp., Columbia, MD; Hughes Aircraft Company, Torrance, CA; KDI, Cincinnati,
OH:; Magnavox, Ft. Wayne, IN; Millitech, Deecfield, MA, Motorcla, Scottsdale, AZ; Reticon Corp.,
Sunnyvale, CA; Sandia National Laboratories, Albuquerque, NM; University of Florid ., Gainesville,
FL; VLSI Inc., Milpitas, CA; Science Applications international Corp., McLean, VA; Booz Allen
Hamilton, Bethesda, MD; Mission Research Corp., Santa Barbara, CA.

(U) Related Activities: This program adheres to Tri-Service Reliance Agreements on Nucle ¢
Weapons Effects with oversight provided by the Joint Directors o1 Laboratories. Work in this
program element is related to and fully coordinated with effforts in PE #0603737D, PE #0603802A,
PE #0601102A, and PE #0603604A, in accordance with the ongoing Reliance joint planning process
and contains no unwarranted dupiication of effort arnong the Military Departments.

(U) Other Appropriation Funds: ($ in Thousands) Not applicable.

(U) International Cooperative Agreements:  Not applicable.
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Program Element: #0602211A
PE Title: Aviation Technology Budget Activity: #1

A. (U) RESOURCES: ($ in Thousands)

Project
Number FY 1551 FY 1552 rY i553 To Toial
Title Actual Estimate Estimate Completion Program
A47A Aeronautical & Aircraft Weapons Technology

29423 36462 36220 Cont Cont
AH85 Aircraft Avionics Technology

8420 9082 10391 Cont Cont
PE TOTAL 37843 45544 46611 Cont Cont

B. (U) BRIEF DESCRIPTION OF ELEMENT: The objective of this program element (PE) is to expand
scientific knowledge in aeronautical technology for demonstration of state of the art technologies for new
and/or upgrades to Army airmobile systems. Helicopter rotors provide low disc loading as compared to the
tilt rotor’s intermediate disc loading and vertical lift jet engine’s high disc loading. Low disc loading Vertical
Take-off and Landing (VTOL) aircraft offer a practical solution to many of the Army’s operational needs.
Such aircraft, with their ability to operate below tree top level for Nap-of-the-Earth (NOE) missions, present
significantly different analysis and design challenges from traditional fixed wing aircraft which fly at higher
altitudes. The Army aviation technology base functional organization with assistance from Nationai
Aeronautics and Space Administration (NASA) at three co-located activities and the Avionics Research and
Development Activity are the focal points for US efforts in rotorcraft technology. Technical areas include
aeromechanics, aerodynamics, structures, propulsion, reliability and maintainability, safety and survivability,
mission support equipment, aircraft system synthesis, aircraft subsystems, advanced helicopter analysis, flight
simulation, aircrew-aircraft integration, aircraft weapons, aircraft avionics for command and control,
air-to-air/air-to-ground commanications, controls and displays, digital avionics and architectures, NOE
navigation, mission planning and air traffic management. These technc.ogies are continuously being
researched for applications to improve and correct deficiencies in curtent Army aircraft systems, and to
improve the capabilities of future aircraft. This PE also provides funds for overall administration and
management of Army Aviation research and development centers. The costs include salary, travel,
equipment, and general support of civilian management and research personnel and their administrative
support staffs, The work in this PE is consistent with resource constrained Army Technology Base Master
Plan (ATBMP) and Army Aviation Modernization Plans; addresses Science and Technology Objectives in the
ATBMP; and supports the DD Science & Technology Thrust Number 2 for Precision Strike.

C. (U) JUSTIFICATION FOR PROJECTS:

(U) Project A47A - Aeronautical and Aircraft Weapons Technology: The purpose of this project is 1
conduct exploratory development of technologies for Army airmobile systems improvements in
operational effectiveness and combat mission capability including air-to-air combat, higher tactical
mobility, increased strategic mobility, improved fire power, use of special weapons and increased
combat sustainability. This project is essential to maintaining world excellence in rotoreraft
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technology. Areas of investigation and research consist of the following: fluid mechanics, dynamics,
aerodynamics, advanced flight control technology; aircraft and weapons interaction; acoustics and
signature reduction, weight reduction; advanced material applications; internal/external loads; fatigue
and fracture; advanced structural concepts; small airflow gas turbines, high temperature materials,
mechanical drive systems; environmental control systems; flight simulation; improved soldier machine
integration improvements in reliability and maintainability and pilot-vehicle interface, combat damage
repair of new materials, survivability/vulnerability to new threats and logistics research and
development for cost reduction. These technologies are being developed for application to all current
as well as future Army aircraft systems and all aviation system block improvement programs. The
propulsion technology in this project supports the Integrated High Performance Turbine Engine
Technology (IHPTET) initiative at the Office of the Deputy Under Secretary of Defense (Research
and Advanced Technology) to support development of technology for aircraft and missile power
plants. The goal of this program is to demonstrate technology which would double propulsion system
capability for a wide range of potential future aircraft and missile applications.

(U) FY 1991 Accomplishments:

® (U) Applied automated opponent for air-to-air combat simulation

® (U) Conducted crash tests of composite fuselage sections

® (U) rompleted detailed design of low inertia turbine

® (U) Completed threat radar signal processing analysis

® (U) Continued Nuclear Biological/Chemical/Environmental Control Unit (NBC/ECU) filter
development

® (U) Completed Integrated Flight and Fire Control (IFFC) system feasibulity analysis, system architecture
and preliminary design

® (U) Completed initial engineering validation of Second Generation Comprihensive Helicopter
Analysis System (2CHAS) and introduced 2CHAS to the user community

® (U) Compleied Cockpit Delethalization Investigation

® (U) Initiated Combat Maintenance/Battle Damage Repair (CM/BDR) of optical components

® (U) Initiated testing of tailored control, optimized rotor, aeroelastic models to enhance helicopter
stability, control and performance

® (U) Coatinued the advanced composite structure repair effort

® {(U) Continued pre-design analysis and layout design of aviation notional systems

® (U) Continued engineering validation of 2CHAS technology modules and full up cc.les

® (U) Initiated the investigation of a digital terrain data base to enhance aircraft position/target
acquisition and combat effectiveness

® (U) Completed fabrication and test of improved 30mm cannon ammunition

® (U) Fabricated smart skins and test

® (U) Initiated ceramic matrix combustor testing at exit temperatures up to 30000 F

® (U) Awarded contract for advanced rotor blade erosion protection device

e (U) Initiated enhanced NBC initiative program and awarded contraci

U) FY 1992 Planned Program:

& (U) Complete testing of low noise spiral bevel gears
® (U) Conduct ballistic tolerance testing and analysis of composite structures
e (U) Award contracts for IFFC full mission simulation
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¢ (U) Initiate advanced crashworthy fuel cell program
® (U) Initiate CM/BDR assessment of directed energy threats
® (U) Initiate advanced external cargo sling investigations
® (U) Initiate program modification of Apache helicopter turbulence math model for real time
operation ‘
® (U) Complete investigation of color TV for target acquisition
® (U) Initiate components decign for Phase Il FY 1993-1995 (if conducted) Advanced Rotorcraft
Vectored Thrust Combat Agility Demonstrator (ARVTCAD) pending successful results
from Phase I ARVTCAD FY 1991/1992.
(U) FY 1992 Planned Program:
e (U) Complete wind tunne! test of extension twist coupled model rotor in support of
nonconventional rotorcraft investigation efforts
® (In Fabricate hardware and conduct performance test of advanced rotor erosion protection
® (U) Conduct tracking and gust sensitivity tests of advanced rotors
® (U) Complete Integrated Pump Actuator Program (IPAP) ground and flight testing
® (U) Determine ballistic tolerance of composite structures
® (U) Initiate IFFC simulation for system effectiveness and complete vehicle integration design
® (U) Complete investigations measuring workload impact of various pilot strategies
® (U) Initiate design of ceramic mixed-flow turbine rotor
® (U) Initiate evaluation of advanced cannon technology emerging from research
® (U) Complete concept development of Weapons Advanced Targeting Expert System (WATES)

(U) Project AH8S - Aircraft Avionics Technology: The objective of this project is the exploration of new
concepts and techniques in aviation electronics for developing highly sophisticated avionics systems to
perform battlefield functions more effectively. Emphasis is on reducing pilot workload through the use of
voice interactive avionics, digital avionics and fault tolerant processors, advanced architecture integration
concepts, advanced communication/covert capabilities and high speed data burst transmission.

W) FY
e (U
L)

)
)
L)
(L) FY
()

e U)
e L)

1991 Accomplishments:

Developed airborne/ground flight following prototype

Completed tradeoff analysis on hardware/software fault tolerant management schemes, Real
Time Artificial Intelligence System (RTAIS) brassboard design, and development of
Tactical Integrated Electronics (TIE) dynamic path algorithm

Defined Expert Communications Link Manager (ECLM) requirements for a cognitive
decision aid for management of communications & :m

Developed precision navigation system different.ai Global Positioning System (GPS)
algorithms

Completed fir~* version software for advanced voice r..ognition system

1992 Planned Program:

Fabricate brassboard Fault Tolerant Parallel Processing (FTPP) and RTAIS
Integrate and flight test precision navigation system

Flight test TIE dynamic path algorithm
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® () Demonstrate C2 antenna multiplexer technology and feasibility of Broad Band (BB) Electronic
Counter-Counter Measure (ECCM) High Frequency (HF) Antenna

(U) Demonstrate FTPP and RTAIS concepts

(U) Evaluate Adaptive Tactical Navigation (ATN) algorithm in simulation

U) Complete laboratory testing of Concurrent Architecture Recognizer (CAR) system

(U) Prototype and test ECLM hardware and software and provide algorithms to Rotorcraft
Pilot’s Associate (RPA) ATTD II

—

(U) FY 1993 Planned Program:
°
)
)
°

(U) Work Performed By: In-House developer for avionics: US Army Avionics Research and Development
Activity (AVRADA), Fort Monmouth, NJ. Major contractors: Vitronics, Eatontown, NJ; Anocapa Sciences,
Santa Barbara, CA; ITT Corp, Nutley, NJ; AEL, Lansdale, PA. In-house developer for aeronautical &
aircraft weapons: US Army Aviation Systems Command, St Louis, MO; Aerostructures Directorate, NASA
Langley Research Center, Hampton, VA; Aeroflightdynamics Dire.torate, NASA Ames Research Center,
Moffett Field, CA; Propulsion Directorate NASA Lewis Research Center, Cleveland, OH; and Aviation
Applied Technology Directorate, Ft. Eustis, VA. Related Activities: by National Aeronautics and Space
Administration. The principal contractors: Sikorsky Aircraft, Stratford, CT; Pratt and Whitney Aircraft,
LTD, Montreal, Quebec, Canada; Bell Helicopter Textron, Fort Worth, TX; Computer Sciences Corporation,
Mountain View, CA; Boeing Helicopter Company, Philadelphia, PA; McDonnell Douglas Helicopter, Mesa,
AZ; Hughes Aircraft, Los Angeles, CA; General Electric Company, Lynn, MA; and Martin Marietta,
Orlando, FL. ‘

(U) Related Activities: This program adheres to Tri-Service Reliance Agreements on Aeropulsion and Air
Vehicles (Rotary) with oversight and coordination provided by the Joint Directors of Laboratories. Work in
this Program Element contains no unwarranted duplication of effort among the Military Departments.
Nationat Aeronautics and Space Administration (NASA) Low Speed Aircraft Research and Technolcgy; PE
#0602122N, Aircraft Technology; and PE #0602201F, Aerospace Flight Dynamics. Coordination to eliminate
unnecessary duplication is accomplished by joint program reviews. exchange of program data sheets, research
and technology resumes, technical reports; inter-service liaison; attendance at scientific meetings and
conferences; joint participation in The Technical Cooperation Program (TTCP), NASA Research and
Technology Committees, and the North Atlantic Treaty Organization (NATO) Advisory Group on Aerospace
Research and Development (AGARD). Efforts under PE lead into demonstration/validation programs:
#0603801A, Aviation Advanced Development and #0603003A, Aviation Advanced Technology. Active joint
Service programs include the Army/Air Force Digital Map Generator Development and the Integrated
Communications, Navigation, Command and Control System, and the Tri-Service Integrated High
Performance Turbine Engine Technology program.

(U) Other Appropriation Funds: ($ in Thousands) Not applicable.

(U) International Cooperative Agreements: Not applicable.
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A. () RESOURCES: (§ in Thousands)

Project
Nuraber FY 1991 FY 1992 FY 1993 To Total
Title Actual Estimate Estimate Completion Program
Ad42 Tactical Electronic Warfare Technology

11626 12459* 12611 Cont Cont
A906 Tactical Electronic Warfare Techniques

9610 10619 9883 Cont Cont
PE Total 21236 23078 22494

* Supplemental appropriation funds for Operation Desert Storm (ODS) in the amount of $1. 4K are included.

B. (U) BRIEF DESCRIPTION OF ELEMENT:

C (U) JUSTIFICATION FOR PROJECTS:

(U) Project Ad442 - Tactical Electronic Warfare Technology (transfer in FY 1991 from PE #0603270A
Project A042):

(U) FY 1991 Accompiishments:

® (U) Completed improved infrared (IR) decoy and jointly test with Armament Research
Development and Engineering Center (ARDEC)

¢ (U) Continued Semi-Automatic Command-To-Line-Of-Sight (SACLOS) countermeasures (CM)
development, transitioned CM to missile CM device for Operation Desert Storm (ODS)

e (U) Initiated development of countermeasures techniques against missiles using imaging seekers

¢ (U) Performed Rosette Scan Seeker (RSS) Missile exploitation to determine most effective counter
measures

® (U) Initiated high accuracy angle of arrival missile warning receiver techniques for directional IR
jammers

‘ UNCLASSIFIED
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® (U) Completed joint development with the US Army Tank-Automotive Command (TACOM) of
tank Radar Warning Receiver (RWR) and integrate into Vehicle Integrated Defense System
(VIDS) and assess candidate countermeasures

Completed Integrated Aircraft Survivability Equipment (IASE) HOTBENCH microwave
environment generator; HOTBENCH used to support reprogramming of aircraft surviv-
ability equipment (ASE) during ODS

Initiated development of high direction finding (DF) accuracy direction finding for Advanced
Technology Very High Speed Integrated Circuit (VH-SIC) RWR

C

g

Continued high accuracy laser warning techniques

Integrated Surface Acoustic Wave (SAW) channelizer with baseline Minijaturized Electronic

Support Measures Direction Finding Location Intercept (MEDFLI) hardware and test

Continued low-cost phase shifter development

Initiated two-dimensional passive intercept techniques to provide target ranging information

for air defense/multi-sensor fusion applications

Initiated joint (U.S. Army Communications-Electronics Command (CECOM)/Electronics ‘

CICHNCIC

g

Technology and Devices Laboratory (ETDL)) development of solid state, millimeter wave
(MMW) transmitter/jammer

(U) FY 1992 Planned Program:

® (U) Develop advanced deception techniques against coherent radars

® (U) Initiate artificial intelligence (AI) techniques for Radar Warning Situational Awareness and
Electronic Support Measure (ESM) for increased speed of emitter platform identification
assessing both neural network and knowledge based approaches

® (U) Initiate high energy microwave (MW) location and receiver protection

® (U) Complete fabrication of multispectral environmental chamber to support technical insertion
into PM ASE, PM Survivable Systems, The Technical Cooperation Program (TTCP)
Subpanel-17, and Special Operations Aircraft (SOA) programs

¢ (U) Initiate MMW and laser simulator upgrades to the muiti-spectral environmental generator

(U) FY 1993 Planned Program:

® (U) Conduct Surface to Air Missile (SAM) live fire MMW jamming test versus drone; under The
Technical Cooperation Program (TTCP) Subgroup Test Panel-16, Monopulse Counter-
measures

® (U) Complete and test tank MMW jammer

¢ (U) Continue IR countermeasures (CM) versus image seeker technology
e (U) Initiate advanced IR jamming techniques

UNCLASSIFIED ‘
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® (U) Initiate multi-spectral IR jammer development

¢ (U) Initiate long wavelength IR decoy material development

® (U) Initiate directional infrared countermeasures (IRCW) for anti-tank guided missile (ATGM)

® (U) Continue joint (CECOM/ETDL) solid state, MMW radar transmitter/jammer development

® (U) Continue high energy MW location and protection for RWR

® (U) Continue situation awareness data fusion effort with U.S. Army Avionics Research and
Development Activity (AVRADA)

® (U) Initiate RWR low band frequency extension for SOA and low observable (LO) aircraft

® (U) Complete monopulse Electronic Countermeasures (ECM) for advanced radio frequency
countermeasures (RFCM) jammer

® (U) Complete WARLOCK-Radar Target Simulator (RTS) Non-Communication Deception System

e (U) Coatinue laser beamrider missile CM

¢ (U) Continue las°r warning clutter rejection filter

® (U) Complete time difference of arrival (TDOA) electronic support measures (ESM) for
ground based common sensor

® (U) Continue modern modulation intercept brassboard

® (U) Continue artificial intelligence/neural processing for ESM

(U) Project A906 - Tactical Electronic Warfare Techniques, transfer from PE 0603270A Proj A904:

(U) FY 1991 Accomplishments:
® (U) Acquired/developed high power wideband transistor for the family of Army jammers

(U) Investigated techniques to provide efficient amplifier outputs

(U) Completed initial phase of investigation of high temperature superconductive material for use
as amplifiers and antennas with application to communications/electronics equipment

(U) Developed concepts/techniques to operate communications jammers in a cooperative fashion

(U) Integraied and tested algorithms in spatial problem solving, tactical planning and plan
recognition, and computational tradeoffs
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)
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Analyzed threat EW, air defense and intelligence information distribution systems in the
presence of US Army Intelligence Electronic Warfare (IEW) system capabilities prior to
system integration

Completed minimum signal knowledge jamming effort

Developed hybrid spatial and object oriented database management systems for data fusion
Developed test methodology criteria to evaluate electronic intelligence (ELINT) correlation
algorithms

(U) FY 1992 Planned Program:

G

g 8888 © &

()]

Develop devices to reduce size, weight, and prime power requirements of common modules
for ground, air and unmanned aerial vehicle application

Develop and demonstrate technology to automate manpower intensive correlation and
integration of tactical sensor data from multiple and diverse sensors

Continue to provide computer based simulation of force-on-force combat with emphasis on
the effects of communications IEW systems

Develop ECM receivers that are smaller, lighter and require less power than current systems
Continue research/development in novel approaches for reduced size HF antenna designs
Develop prototypes of efficient techniques for combining power amplifier outputs

Develop concepts/techniques to operating communications jammers which do not interfere
with friendly communications

Develop techniques to allow directed jamming and digitai ESM capability

Integrate and test tactical planning and plan recognition algorithm efforts utilizing the data
fusion testbed

(U) FY 1993 Planned Program:

* W)

)

L)

)
)

Continue development of devices for common module requirements
Transition advancements in high temperature superconductive material for amplifiers and
antennas to advanced development for application purposes

Develop techniques to detect, sort and identify multiple communication signals in a dense
signai environment

Provide automated data fusion processing to reduce required manpower and more effective
utilization of sensor and fusion resources

Reduce requirement for large field exercises by providing computer based simulation of IEW
technology advancements

() Work Performed By: In-house work: USA CECOM Electronic Wartare Reconnaissance,
Surveillance Directorate, and Target Acquisition; Electronics Technology and Devices Laboratory,

UNCLASSIFIED
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Fort Monmouth, NJ; USA CECOM Signals Warfare Directorate, Vint Hill Farm Station, Warrenton,
VA; and USA Harry Diamond Laboratories, Adelphi, MD. Supporting work: Air Force Avionics
Laboratory, Wright Patterson AFB, OH; Rome Air Development Center, Grifriss AFB, NY; Naval
Weapons Center, China Lake, CA; Letterman Research Institute, San Francisco, CA; Pacific Missile
Test Center, Point Mugu, CA; National Security Agency, Ft Meade MD. Contract work: GE/RCA
Corporation, Camden, NJ; Delfen Corporation, San Jose, CA; Hughes Aircraft Corporation,
Fullerton, CA; Sanders Associates, Nashua, NH; Quest Research Corporation, McLean, VA;
Lockheed Electronics, Plainfield, NJ.; Georgia Tech Research Institute, Atlanta, GA; Digital Radio
Corporation, Redondo Beach, CA; E-Systems, Greenville, TX; GTE Sylvania, Mountain View, CA;
MACOM-PHI, Torrance, CA; Microwave Semiconductor, Somerset, NJ; American Electronic
Laboratories, Lansdale, PA; SCS Telecom, Port Washington, NY; Martin Marietta, Orlando, FL;
ESL, Inc., Sunnyvale, CA.

(U) Related Activities: This program adheres to Tri-Service Reliance Agreements on Elactronic
Warfare with oversight provided by the Joint Directors of Laboratories. Work in this Program
Element is related to and fully coordinated with efforts in PE #0602782A, PE #0603789F, PE
#0603270A, PE #0604270A, PE #0603745A, PE #0602131M, and PE #03058856G in accordance
with the ongoing Reliance joint planning process and contains no unwarranted duplication of effort

O among the Military Departments.
(U) Other Appropriation Funds: ($ in Thousands) Not Applicable.

(U) International Cooperative Agreements: Current Memorandum of Understanding (MOU) on
Electro-Optical Countermeasures (EOCM) with United Kingdom. Pending MOU with Canada on
MEDFLI/SILENT FOX effort, a NATO Electronic Support Measure (ESM) payload. The Technical
Cooperation Program (TTCP) Subgroup Q (EW), Defense Exchange Agreement (DEA) with France
and Israel.
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£, (U) RESOURCES: ($ in Thousands)

Project
Number FY 1991 FY 1992 FY 1993 To Total
Title Actual Estimate Estimate Completion  Program

A214 Missile Technology

32732 22869* 30277 Cont Cont
DCO04 Smart Munitior Technology Management
2237 2716 2887 Cont Cont
PE TOTAL 34969 25585 33164

* Supplemental appropriation funds for Operation Desert Storm (ODS) in the amount of $25k are included.

B. (U) BRIEF DESCRIPTION OF ELEMENT: This is the only Army exploratory development work to
improve fielded Army missile and rocket components and to develop and evaluate technical options for future
tactical missile systems and in response to U.S. Army Training and Doctrine Command (TRADOC) mission
area analyses of deficiencies. These deficiencies are addressed through work in concept synthesis, laboratory
hardware development, and limited technology demonstrations in the areas of close combat, fire support, air
defense, and intelligence and electronic warfare. This program is needed to achieve techrological superiority
in tactical missile and rocket technology while providing the Army a critical capability to acquire the best
missile/rocket systems at the least life cycle costs. The work in this program element is consistent with the
resource constrained Army Technology Base Master Plan and Science and Technology Objectives (STOs)
therein and supports DoD Science and Technolegy Thrusts for Precision Strike and Air Defense.

C. (U) JUSTIFICATION FOR PROJECTS:

(U) Project A214 - Missile Technology: Eftorts in this project are focused on missile and rocket
technologies that support high tire power/logistic support weight ratio concepts for the Light Forces,
allow system concepts that enhance the survivability of launch systems, provide greater effectiveness
under adverse battlefield conditions, and increase kill probabilities against hiird targets. This project
encompasses seven major thrust areas:

(U) Seckers/Sensors

(U) Guidance

(U) Simulation

(U) Aerodynamics

(U) Propulsion

(U) Structures

{U) Technology Integration

(U) FY 1991 Accomplishments:
¢ (U) Completed the Advanced Kinetic Energy Missile (ADKEM) tull scale, boost phase and coast
phase wind tunnel at speeds up to Mach 5.5

UNCLASSIFIED
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(U) Initiated optical adaptive processor

(U) Applied autonomous acquisition algorithms to technology demonstration hardware

(U) Demonstrated bench test of prototype orientation package for ADKEM at component level

(U) Initiated procurement of focal plane array seeker and electronics

(U) Awarded contracts for concept definition and breadboard prototypes of strap-down, millimeter
wave seekers for ADKEM

(U) Demonstrated missile track using millimeter wave radar

(U) Initiated evaluation of high performance minimum signature propellants for Insensitive
Munitions (IM)

(U) Completed 1000 "g" acceleration while operational testing of inertial components to
establish feasibility for ADKEM inertial measurement unit IMU)

(V) Initiated design for uncooled carbon dioxide receiver for laser beamrider guidance link

(U) Began design for fiber optic gyro

(U) Completed initial evaluation of dual mode inertial guidance system

(U) Completed critical evaluation of seeker scan pattern analysis for dual mode inertial guidance
system

(U) Initiated secker test and testbed for Combined Arms Multipurpose Missile System (CAMMS)
and Republic of Korea, respectively

(U) Initiated demonstration for Real Time Executive for Missile Systems (RTEMS) using product
code

(U) Initiated upgrade of multiprocessing testbed for digital signal processors

(U) Completed prototype for vertical, soft-launch, strap-on control device for Advanced Kinetic
Energy Missile (ADKEM)

(U) Initiated guided round hardware fabrication/test of commercially available very large scale
integrated (VLSI) circuits

(U) Coded and integrated guided ADKEM software and test guided rounds of VLSI circuits

(U) Initiated advanced man-machine interface for an advanced target acquisition aid for
man-in-the-loop Fire Control System

(U) Completed wind tunnel tests for baseline ADKEM

(U) Fundamenatal 2-D plume flowfield and signature models completed

(U) Development of enhanced models (bifurcated nozzles, helicopter signature, etc.) underway

(U) Plume flowtield model validation using non-intrusive measurements and wind tunnel test
completed

(U) Designed and fabricated uritized, composite airframe

(U) Designed and fabricated wing opening/flap deployment mechanism

(U) Acrodynamic model of ADKEM developed

(U) An automatic target acquisition processor was prototyped and integrated into the CAMMS

(U) Hardware integration of initial CAMMS prototype completed and test intertaces and
procedures tested at Eglin Air Force Base

(U) A common infrared/millimeter wave (IR/MMW) detector vvas patented

(U) Progress has been made toward a4 U.S./Japan program ot a dual mode (IR/MMW) sceker

(U) Exploratory development of an imaging IR seeker for air defense included studies and captive
tests to evaluate various sensors and efficiency of several signal processing techniques

(U) Multipath suppression techniques and accuracy production for the MMW guidance of
ADKEM led to an experiment definition for FY 1992
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(U) A joint Army/Defense Advanced Research Projects Agency (DARPA) program to develop an
optical range Doppler correlator for the Quiet Radar was initiated

FY 1992 Planned Program:

(U) Flight test ADKEM (gyro guidance only) during the boost phase of the flight trajectory

(U) Conduct tower measurements of polarized infrared signatures

(U) Transition millimeter wave direct fire guidance to system application

(U) Evaluate passive sensor performance in clutter

(U) Procure prototype infrared focal plane array seeker for evaluation

(U) Initiate flight demonstration on uncooled carbon dioxide laser beamrider data link

(U) Evaluate thermal protection materials for ADKEM

(U) Apply new composites/materials technology to ADKEM

(U) Demonstrate lightweight composite blast shield technology as integral airframe component

(U) Complete design and fabrication of fit er optic coil winding system for fiber optic gyros

(U) Complete helicopter transfer align study for CAMMS

(U) Complete Ada digital signal processor technology applications

(U) Complete development of high efficiency electromagnetic actuator and improved energy
storage system

(U) Compiete evaluation of expert and neural network technology for image processor application

(U) Hand off aerodynamic design of a hypervelocity missile to the ADKEM demonstration
program

(U) Complete the development of a plume simulation for laser attenuation through a missile plume

(U) Initiate power-on wind tunnel testing of a missile design with an integrated turbojet design

(U) Perform final checkout and integration of the all-purpose programmable Radio Frequency
(RF) jammer into the hardware-in-the-loop (HWIL) RF simulator

(U) Continue validation of millimeter wave (MMW) cluiter models

(U) Investigate applications of digital RF memories to signal generation for RF HWIL simulation

(U) Develop concepts for dual spectrum, MMW and infrared (IR), HWIL simulators

(U) Initiate Phase II of Advanced Simulation Processor Complex (ASPC) simulation processor
conversion to Ada language

(U) Complete Phase I of IR dynamic scene projector development

(U) Demonstrate Insensitive Munition (IM) capability of strip laminate and composite case and
elastomer modified cast double based (EMCDB) propellant in a selected motor

(U) Develop electroexplosive device (EED) resistant material database

(U) Evaluate aeroelastic/control interactions for ADKEM

(U) Demonstrate bipropellant gel formulations in test hardware

(U) Evaluate and design alternate propulsion cycle components

(") Demonstrate digital fuel control for turbojet

(U) Initiate full scale, completely inertial guided ADKEM flights

(U) Conduct flex petal stability feasibility study

(U} Continue standardized plume flowfield experimental validation

(U) Develop flow visualization techniques

(U) Design and test intermediate range (40 km) fiber optic spool

(U) Begin development of global positioning system (GPS}) based navigation system, hardware and
software
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(U) Captive flight tests and missile flight tests for CAMMS will be completed

(U) Demonstration of common IR/MMW detector will continue

(U) Investigation of IR polarization characteristic.: of targets of interest

(U) Phase I of the U.S./Japan Dual Mode program will begin

(U) Insertion of the Quiet Radar optical processor during 3d quarter

(U) The Advanced Sensors Technology Program will investigate promising techniques for passive
target detectior: and sensor fusion demonstrations

(U) FY 1993 Planned Program:
® (U) Initiate a series of ADKEM guided flights vhich demonstrate complete guidance package cf
inertial and command to line of sight guida..ce
® (U) Initiate development of flow visualization techniques for external separated flows
® (U) Exploit emerging technology in composite structures to improve performance, extend life, and
reduce costs of missile systems
® (U) Determine capability of missiie guidance for aimable warhead fuzing
e (U) Complete full scale, completely inertial guided ADKEM flights
® (U; Conduct captive flight test on polarized imaging sensor
® (U) Analyze ultrawideband radar critica! components
® (U) Integrate passive sensors for fusion test
® (U) Test infrared focal plane array seeker and integrate algorithms
® (U) Complete full scale completely inertial guided ADKEM flight
® (U) Complete fire control graphics coprocessor demonstration
® (U) Improve fidelity of RF clutter models
® (U) Design next generation low noise, wide bandwidth digital quadrature modulators
¢ (U) Design dual spectrum MMW and IR HWIL simulator
¢ (U) Complete Phase II of ASPC simulation processor conversion to Ada
(U) Initiate Phase II of IR dynamic scene projector design
® (U) Complete high speed wind tunnel test and analysis of alternate booster stabilization concepts
for clustered booster configurations
(U) Complete nonreacting standard plume flowfield validation and initiate multinozzle plume
modeling
(U) Complete finalized airframe design and develop aerodynamic model for turbojet airframe
(U) Characterize a high performance minimum signature propellant for IM propulsion
(U) Conduct lab scale motor tests of selected alternate propulsion cycles
(U) Continue evaluation of new energetic materials for high performance minimum signature
propellants
(U) Develop high performance smokey composite propellants for IM Product Improvement Plan
(PIP) programs
(U) Complete baseline evaluation of IM minimum signature analog motor for Line of Sight Anti-
Tank (LOSAT)
(U) Evaluate small turbojet tor shoulder fired application
(U) Complete stress-free temperature shift verification study
(U) Complete model extensions for ballistically driven cracks in selid propellants
(U) Design and testing of flex petal structure
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® (U) Define concepts and identify components of an advanced long range data link weapon to
carry a warhead or surveillance package that can identify/track targets in day/night all
weather, severe clutter, or camouflaged environments

(U) Initiate the fabrication and evaluation of major components in a breadboard arrangement for
an advanced long range data link weapon

(U) Integrate and demonstrate MMW Guidance Radar performance in open-loop test

(U) Demonstrate high range resolution waveform non-cooperative target recognition (NCTR)
performance of multi-role survivable radar (MRSR)

(U) The Advanced Sensors technology will demonstrate unconventional passive target detection,
sensor fusion, and quantum well sensors

(U) Ultra Wide Band Radar applications will be demonstrated

(U) Transition the Dual Mode Seeker to PE #0603313/404

(U) Project DC04 - Smart Munition (SM) Technology Managemeni: U.S. Army Missile Command
(MICOM) is executive agent under charter from Army Materiel Coinmand (AMC) to operate the
AMC Smart Weapons Management Office (AMC-SWMO). This special management office is AMC
focal point for smart munitions weapon systems to look broadly across all range bands, user
requirements, materiel developments, proposed concepts ard technologies, other service programs,
industry independent research and development, and allied research and development. Office provides
unbiased broad perspective recommendations to Army decision makers from a system-of-systems
point of view to sort out what requirements and materiel solutions will make the most significant
contribution on th* integrated battlefield. Only integration statf element within Department of the .
Army to 2ssist decision makers concerned with smart weapon target engagement, target acquisition,
and command/control requirements/solution. Provides single entry point to focus industry
independent research and development (IR&D) initiatives.

(U) FY 1991 Accomplishments:

® (U) Implemented methodology to reduce signature production requirements as chair of
requirements panel of Foreign Signatures Measurements Committee (FSMS)

® (U) Developed methodology to define impact of weather and countermeasures (CM) and prepare
specifications for smart weapons (SW) systems in development and next generation/future
systems

® (U) Assisted in deep battle neck-down analysis by integration of technical analyses performed by
U.S. Army Missile Command (MICOM) Research, Development and Engineering Center
(RDEC), Vulnerability Assessment Lab, Army Materiel Systems Analysis Activity
(AMSAA), and U.S. Army Artillery Center

® (U) Transitioned Smart Weapon Data Acquisition (SWEDAS) concept to Project
Manager-Instrumentation, Targets, and Threat Simulators (PM-ITTS) for development and
utilization

® (U) Managed tactical weapons Guidance and Coatrol (G&C) Information Analysis Center
(GACIAC) for Joint Service Guidance and Control Committee (JSGCC) to benefit entire DoD
community (government and industry)

® (U) Oversaw Low Cost Anti-Armor System (LOCAAS) program execution

(U) Implemented CHICKEN LITTLE role as Army/Air Force signature production center of
excellence
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(U) FY 1992 Planned Program:

® (U) Perform technical and programmatic assessments at request of Department of the Army
Balanced Technology Initiative (BTI) manager, OSD BTI director, and Office of the Under
Secretary for Research and Engineering; Research and Advanced Technology
(OUSDRE(RAT)) weapon science and technology specialist

® (U) Perform independent technology and program assessments

® (U) Prepare assessment of smart munitions/smart weapons (sm/sw) technology base initiatives and
assess industry technologies and concepts on SM/SW

® (U) Conduct SM/SW system of systems analysis as AMC review of TRADOC field Long Range
Army Materiel Requisition Plan (LRAMRP)

(U) FY 1993 Planned Program:

® (U) Integrate and exchange technology and concepts among mission areas, multiple service
applications, and strategic defense to prevent duplication of effort and maximize
return-on-investment

® (U) Monitor/inform other Services, Defense Advanced Research Projects Agency (DARPA),
Industry, Allies on SW

® (U) Provide technical/programmatic analysis for Program Executive Office (PEO) Fire Support,
PEO Armaments

® (1) Manage tactical weanon G&C Information Analysis Center (GACIAC) for Joint Service
Guidance and Control Committee {JSGCC) to benefit entire DoD community

¢ (U) Manage Army participation in Joint Project Office (JPO) CHICKEN LITTLE. Focus
CHICKEN LITTLE Il on CM/CCM testing and analyses

(U) Work Performed By: The Research, Development, and Engineering Center (RD&EC), U.S.
Army Missile Command, Redstone Arsenal, AL, has primary responsibility for execution of this
program. The major contractors performing work for this program include Boeing Aerospace
Company, Seattle, WA; General Dynamics Corporation, Pomona, CA; Georgia Institute of
Technology, Atlanta, GA; Hercules, Incorporated, Cumberland, MD; and Simulation Technology,
Huntsville, AL. Contractors with capabilities in Unmanned Aerial Vehicle airframes, propulsion,
simulation, daia links, and ground station design will be selected and funded for specific tasks. The
AMC-SWMO obtains Government technical expertise from MICOM RDEC, Armament Research
Deveiopment and Engineering Center, all Laboratory Coramand Laboratories and contractor support
through a competitive smart mun:tions master planning dircct support contract, existing competitively
awarded time and material contracts in Government laboratories and from the guidance and control
information analysis center (GACIAC) currently operated and competitively awarded to Illinois
Institute of Technology (1IT) Research Institute, Chicago, with offices in Dayton, Ohio; Lanham,
MD; Las Cruces, NM; and Huntsville, AL. All contractors are analytical houses and are not in
conflict of interest with project managed smart weapon systems.

(U) Related Activities: This progran: adheres to Tri-Service Reliance Agreements on Conventional
Air/Surface Weaponry with oversight provided by the Joint Director of Laboratories. Work in this
Program Element is related to and fully coordinated with eftorts v PE #0602702E, PE #0602602F,
PE #0603601F, PE #0601104A and PE #0602782A in accordance with the ongoing Reliance joint
planning process and contdins no unwarranted duplication of effort among the Military Departments.
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(U) Other Appropriation Funds: ($ in Thousands) Not applicable.

(U) International Cooperative Agreements: Joint USA/Canada defense development sharing
agreement,

128 .
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A. (U) RESOURCES: (% in Thousauds)

Project
Number FY 1991 FY 1992 FY 1993 To Total
Title Actual Estimate Estimate Completion  Program
A139 Directed Energy Technology

440 484 585 Cont Cont
PE TOTAL 440 484 585 Cont Cont

B. (U) BRIEF DES'_RIPTION OF ELEMENT: This program element provides for the development of
those specialized * cchnologies associated with advanced Army weapons. It includes high energy lasers and
other types ¢ .adiative weapons emyploying both narrow and wide band Radio Frequency (RF) energy, and
alsc “..uses on high bandwidth data licks using optical fiber and microwave technology for advanced missiles
carrying multispectrum imaging and nor-imaging sensors. The objectives are, with radiative technology, to
develop zero fly-out time weapons capabi: of achieving both soft and hard kills of vulnerable targets at
extended ranges; and with data link missiie weapons, to develop automatic target acquisition algorithm
technology using multispectrum sensors coupied with ground based processors (via the data link) to achieve
both fully autonomous (fire and forget) and teleoperated (man-in-the-loop) capability, and in either mode
providing a significant reconnaissance and battle damage assessment capability via data link.

C. (U) JUSTIFICATION FOR PROJECTS:

(U) Project A139 - Directed Energy Technology: This project will develop technologies
related to the use of directed energv as a weapoin: against hardened target limitations in the fact
that; the optical and RF components are inherently vulnerable to energy in their operating
bands, thus enhancing the probability of deveioping highly effective directed energy weapons
against sophisticated (sensor dependent) targets.

U) FY 1991 Accomplishments:

e (U) Evaluated overtone chemical laser concept for tactical applications

® (U) Monitored and assessed evolving technologies for tactical laser weapons applications

® (U) Accomplished Laser Light Defense System (LLADS) test in Debug mode resulting in minor
hardware and software changes

(U) FY 1992 Planned Program:
e (U) Continue evaluation of short wavelength lasers for tactical applications
® (U) Monitor and assess evolving technologies tor tactical faser weapons applicavions

(U) FY 1993 Planned Program:
o (U) Monitor and assess evolving technologies for tactical laser weapons applications
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© (U) Evaluate the use of multiwavelength dye laser technology and RF energy for tactical weapons

applications

(U) Work Performed By: U.S. Army Missile Cemmand, Research, Development and Engineering
Center, Huntsville, AL.

(U) Related Activities: This program adheres to Tri-Service Reliance Agreements on Conventional
Air/Surface Weaponry with oversight provided by the Joint Directors of Laboratories. Work in this
Program Element is related to and fully coordinated with efforts in PE #0605601A, PE #0602601F,
PE #0603221C, PE #0602301E, PE #0602707E in accordance with the ongoing Reliance joint
planning process and contains no unwarranted duplication of effort among the Military Departments.
(U) Other Appropriation Funds: ($ in Thousands) Not applicable.

(U) International Cooperative Agreements: Not applicable.
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A. (U) RESOURCES: ($ in Thousands)
Project
Number FY 1991 FY 1992 FY 1993 To Total
Title Actual Estimate Estimate Completion  Program
AC99 Modeling and Simulation Technology
0 8000 0 Cont Cont
PE TOTAL 0 8000 0 Cont Cont
B. (U) BRIEF DESCRIPTION OF ELEMENT: This program provides exploratory development of state-

of-the-art techniques and technology for distributed interactive simulation in support of weapon system
upgrades. It supports modeling and prototyping in real time, soldier-in-the-loop, virtual reality battlefield
simulation. This program element is a key Army initiative in support of defense modeling and simulation.

C. U

JUSTIFICATIGN FOR PROJECT:
(U) Project AC99 - Modeling and Simulation Technology
(U) FY 1991 Accomplishments: Not Applicable

(U) FY 1952 Planned Program:

¢ (U) Develop detailed plans associated with the acquisition of CASE Facility by Uriversity of
Texas to provide basic services and perform research in distributed interactive simulation on a
potential lease basis to the Army

(U) Conduct upgrades to existing computer and simulation equipment as required to provide an
initial operational capability to perform research in distributed interactive simulation

(U) Conduct lease vs purchase analysis of facility

(U) Acquire networking equipment required to link facility with Army and other Service
distributed interactive simulation

(U) Conduct modeling and simulation activities, including exploratory development of simulatior
techniques, modeling for combat development of tactics and doctrine, and test and evaluation
of command and control systems

(U) FY 1993 Planned Program: Not Applicable

(U) Work Performed By: Prime Contractor: University of Texas, Fort Worth, Texas. In-house:
Project Manager-Training Devices (PM-TRADE), Orlando, FL, Army Research Institute
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(U) Related Activities: This program adheres to Tri-Service Reliance Agreements on Conventional
air/surface weaponry with oversight provided by the Joint Directors of Laboratories. Work in this
Program Element is related to and fully coordinated with efforts in PE #0602727A and PE
#0604715A.

(U) Other Appropriation Funds: ($ in Thousands) Not applicable.

(U) International Cooperative Agreements: Not applicable.
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A. (U) RESOURCES: ($ in Thousands)

Project
Number FY 1991 FY 1992 FY 1993 To Total
Title Actual Estimate Estimate Completion  Program
AH91 Tank & Automotive Technology

17808 20393* 37705 Cont Cont
AH97 Advanced Components Test Bed

7505 8300 0 Cont Cont
DCO05 Heavy Armor

9197 9779* 9287 Cont Cont
PE TOTAL 34510 38472 46992

* Supplemental appropriation funds for Operation Desert Storm (ODS) in the amount of $1266K ($190K in
Project DCOS and $1076K in Project AH91) are included.

B. (U) BRIEF DESCRIPTION OF ELEMENT: This program advances state of the art technologies
leading to the development of ground combat systems and componentry that will improve the Army’s ability
to fight, survive against, and defeat the future battlefield threats. In response to the changing world situation,
increased emphasis is placed on technologies for strategically mobile, lightweight, versatile and highly
survivable systems. New technology thrusts designed to yield more strategically deployable future armored
vehicles reflect the Army’s decision to place greater emphasis on lightening the force while retaining the
ability to survive in diverse, worldwide battlefield environments. This project prc ides the critical new
technology to improve survivability against advanced anti-armor weapons. The work in this program element
complies with the resource constrained Army Technology Base Master Plan and the Science and Technology
Objectir (s (STO’s) therein and supports Advanced Land Combat Vehicles (ALCV), one of the Department of
Defense Science and Technology Thrusts.

C. (U) JUSTIFICATION FOR PROJECTS:

(U) Project AH91: Tank and Automotive Technology: This project provides new and improved
concepts leading to product improvements 10 currently fielded equipment and to the development of
future systems that will enable the Army to fight and survive against diverse threats. Conceptual
designs, physical and analytical simulations, and analyses of ground vehicle systems identify high
potential emerging technologies, as well as the benefits, burdens and trade-offs related to ground
vehicle applications. The program is comprised of six tasks: (1) future vehicle concepts and
technology integration; (2) mobility; (3) integrated survivability; (4) vehicle electronics; (5) composite
materials; and (6) simulation/analysis. The integrated survivability eftorts include signature
reduction, countermeasures, and damage reduction which complement, but do not duplicate, the work
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performed under the Heavy Armor program in enhancing the overall survivability of combat vehicles.
New technology initiatives are being pursued to address future mobility, survivability and lethality
requirements of lighter vehicle systems. A new thrust involves the use of composite materials for
combat vehicle structures and armor. Following concept exploratiozs in FY 1991 and FY 1992, a
contract will be awarded for an a°  ced technology transition demonstration (ATTD) for a
Composite Armored Vehicle (CAV). The Department has increased Project AH91 in FY 1993 by
$9500 to accelerate this program and permit contract award in FY 1993 versus FY 1994 as originally
planned. CAYV will transition to PE# 0603005A in FY 1994. Project AH91 was also increased in
FY 1993 to accelerate exploratory development of integrated survivability technologies that can be
especially effective against smart weapons without the weight burden of armor.

(U) FY 1991 Accomplishments:
® (U) Developed comprehensive technical and management plans for the CAV ATTD
® (U) Continued congressionally-directed evaluation of Hansen rotary valve system (one year no-
cost contract extension granted due to contractor’s supplier delays)
® (U) Conducted parametric analyses and design trade-off studies of future combat vehicle systems
® (U) Initiated bench and vehicle electrical integration in the Component Advanced Technology Test
Bed (CATTB)
® (U) Developed active noise cancellation system and visible signature suppression system for future
combat vehicles; inodeled signature suppression for CATTB
(U) Completed field evaluation of semi-active suspension at Waterways Experiment Station
® (U) Added nonlinear suspension system response capability to track loop simulation code
(U) Completed assembly and integration of Crew Station/Turret Motion Base Simulator to assess
full scale vehicle turrets and subsystems in simulated field tests
(U) Developed tracked vehicle computer aided design/evaluation work station
(U) Developed emergency battlefield damage vehicle repair kits for Operation Desert Storm
(ODS)

(U) FY 1992 Planned Program:

® (U) Apply systems engineering approach to integrate Advanced Land Combat Vehicles (ALCV)
technical goals into future combat systems and translate ALCV technical goals into future
combat systems concepts

(U) Conduct concept exploration in preparation for the CAV ATTD

(U) Initiate design study for lightweight composite/advanced survivability approaches

(U) Complete development of vehicle electronics systems architecture demonstrator

(U) Demonstrate technologies to reduce detection of future combat vehicles

(U) Perform user evaluation of integrated defensive system in a Bradley Fighting Vehicle

(U) Initiate technical data package for new 3-line laser protected unity vision devices

(U) Initiate integration of vetronics crew display demenstrator (VCDD) with Battlefield
Distributed Simulation-Developmental (BDS-D) at Ft. Knox, Kentucky

(U) Initiate high speed lightweight band track development

Initiate elastomers program to reduce track operating and support costs

(U) Initiate active suspension/track control system development for lightweight combat vehicles

(U) Man-rate the crew station/turret motion base simulator

® ® o0
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1993 Planned Program:

Plan, coordinate, assess, and direct ALCV technology base activities

Perform concept formulation and analysis of lightweight composite vehicles

Award contract for CAV ATTD (originally planned for FY 1994)

Develop components for active suspension

Expand the tracked vehicle design workstation to include structural design capabilities

Evaluate new 3-line laser protected vision devices for combat vehicles

Fabricate a vehicle integrated defense system (VIDS) using standard Army vetronic

architecture (SAVA) components; demonstrate VIDS on CATTB in the field

(U) Demonstrate modular low observable technology

(U) Initiate expert system for defeat of top attack, guided missile and tube fired chemical energy
threats

(U) Evaluate active suspension performance

(U) Award electric drive contract and initiate component development

(U) Evaluate high speed lightweight band track and continue elastomers program

.OQ....@
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(U) Project AH97 - Advanced Components Test Bed: This project was created in FY 1991 to allow
funds to be provided directly to the performing agency (i.e., the Program Executive Officer (PEO)
for Armored Systems Modernization (ASM)) to improve program execution). It provides for
advanced technology development of vehicle electronics, integrated survivability (countermeasure)
technology, combat vehicle simulation and analysis. This project ends in FY 1992 and all tank and
automotive technology will be conducted under Project AH91, consistent with the Army decision to
defer several ASM programs, but maintain options to resume development as required by threat
assessments and technology maturation.

(U) FY 1991 Accomplishments:

(U) Performed conceptual design and analysis in support of PEQ, ASM

(U) Provided technical and management support for ASM source selection evaluation boards

(U) Developed low observable designs for incorporation into CATTB

(U) Continued tracked vehicle work station development for non-simulation specialists

(U) Extended tracked vehicle work station to include the North Atlantic Treaty Organization
(NATO) Reference Mobility Model

(U} FY 1992 Planned Program;

® (U) Provide vehicle and subsystem concept designs and computer analysis for wargaming and
acquisition milestone documentation, including ArFAS and FARV-A simulation studies

¢ (U) Validate simulation models for mobility, ride dynamics, firing dynamics and conduct vehicle
signature prediction through comparative testing on the CATTB

® (U) Conduct Soldier Machine Interface (SMI) (Human Factors) for the CATTB through the
Vetronics Crew Di play Demonstrator (VCDD) at the U.S. Army Tank-Automotive
Command (TACOM)

(U) FY 1993 Planned Program: Work funded under Project AH91, this PE.
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(U) Project DCOS - Heavy Armor: This project lays the technical foundation to solve critical frontal
armor deficiencies and improve the survivability of conventional ground combat forces against
increasingly lethal antiarmor weapons. The term "heavy armor” refers to ballistic armors required
for high protection levels of such vehicles as main battle tanks. Emphasis is on improving mass
efficiency of armors, plus using innovative survivability techniques suct as those described in project
AHO91, to develop lighter combat vehicles. Within the broader field of armor development, it
addresses a problem that is unique to the Army: protection of our main battle tanks and other combat
vehicles requiring high levels of armor protection against large caliber kinetic energy projectiles,
explosively fornied projectiles and chemical energy warheads. This project draws upon work in
Army programs and in the joint Army/Defense Advanced Research Projects Agency (DARPA)/US
Marine Corps (USMC) Armor/Anti-Armor (A3) Initiative, providing for the transition of products
from these programs to Army systems applications. In addition to development of specific armor
concepts, the project includes supporting work iz armor materials, bringing together the collective
expertise of the Department of Defense, the Department of Energy, and industrial and academic
sources. Supporting work also includes development of armor performance models and integration
tools necessary to realize the benefits of this technology on the battlefield. This project covers all
types of armor, including passive, reactive, and electromagnetic.

(U) FY 1991 Accomplishments:

® (U) Completed development and full scale tests of hybrid armors with combined kinetic energy
and shaped charge protection

°

(U) Supported development of advanced frontal armor technologies at Los Alamos and Lawrence
Livermore National Laboratories

(U) Supported advanced material development for integral reactive and other armors

(U) Continued transition of programs and products from Army/DARPA/USMC A3 Program

(U) Ccntinued development of armor models to reduce development and test time and cost

(U) Couspleted iniiial tests of momentum transfer defeat mechanism using fu'. scale design
provided by Lawrence Livermore National Laboratory

(U) Tested first filament-wound composite structure for use in continement of ceramic armor

(U) FY 1992 Planned Program:

(U) Demonstrate reactive concepts to deteat kinetic energy (KE) and shaped charge warheads

(U) Continue development and improvement of armor systems for advanced threats

(U) Develop performance model of armor against shaped charge jets

.(U) Fabricate and test full scale reactive armor in a multi-hit structure

(U) Develop simulations of ceramic armor boundaries bounded by momentum traps or selected
impedance mismatches

¢ (U) Evaluate momentum transfer defeat mechanism at tull scale

(U) FY 1993 Planned Program:
® (U) Continue development of advanced passive, reactive and compact reactive armor technologies
1o defeat side and top autack threats
¢ (U) Optimize hybrid KE/electromagnetic armor design and test at subscale
o (U) Configure armor for KE and shaped charge deteat and test pertormance '
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® (U) Develop concepts to improve performance of ceramic armor components
® (U) Demonstrate proof-of-principle target for integral reactive armor

(U) Work Performed By: The US Army Tank-Automotive Command (TACOM) and Program
Executive Officer, Armored Systems Modernization, Warren, MI. Major contractors include:
General Dynamics Land Systems Division, Warren, MI; Williams International, Walled Lake, MI;
Adiabatics Incorporated, Columbus, IN; Boeing Company, Seattle, WA; TRW, Redondo Beach, CA;
Perkin-Elmer, Norwalk, CT; FMC, San Jose, CA; General Motors Military Vehicle Operation,
Warren, MI; Texas Instruments, Dallas, TX; Honeywell Corp., Hopkins, MN; General Electric,
Lynn, MA; Garrett Corp., Phoenix, AZ.

(U) Related Activities: This program adheres to Tri-Service Reliance Agreements on advanced
materials, fuels and lubes, and ground vehicles with oversight and coordination provided by the Joint
Directors of Laboratories. Work in this Program Element contains no unwarranted duplication of
effort among the Military Departments.

(L) Other Appropriativn Funds: ($ in Thousands) Not applicable,

(U) International Cooperative Agreements: N’ applicable,
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A. (U) RESOURCES: ($ in Thousands)

Project
Number FY 1991 FY 1992 FY 1993 To Total
Title Actual Estimate Estimate Completion  Program
AH80 Ballistics Technology

28881 28030* 30402 Cont Cont
AHS1 Armor/Anti-Armor MOU

0 34950 28989 Cont Cont

PE TOTAL 28881 62980 59391

* Supplemental appropriation funds for Operation Desert Storm (ODS) in the amount of $3k are included.

B. (U) BRIEF DESCRIPTION OF ELEMENT: This program element (PE) provides ballistic technologies
required for defensive (armor) and offensive (anti-armor) weapons systems to counter changing threats. Project
AHB0, executed by the Army’s Ballistic Research Laboratory (BRL), is focused on anti-armor warhead
mechanics; penetrator mechanics; munition-target interactions; terminal effects; propulsion dynamics; launch and
tlight dynamics and remote sensing. It also includes work in hypervelocity penetrators that could greatly increase
anti-armor capabilities. Corresponding emphasis is placed on advanced armor technology; vulnerability, lethality
and survivability analyses and efforts to optimize effectiveness and survivability of armored combat vehicles.
Starting in FY 1992, Project AH81 was the source of Army funds for the joint Army/Defense Advanced Research
Projects Agency (DARPA)YU.S. Marine Corps (USMC) Armor Anti-Armor (A3) program. This project was
created by restructuring the program and combining funds that had pres:ously been provided from PE/Projects
#0603004A/D223 and #0603005A/D221. This chang. was made to emphasize the Army’s role as the major
funding contributor and lead service, to provide improved visibility to this vital program and to better reflect the
nature of the exploratory development work being performed. The main thrust 0."the joint A3 program is to tap
the innovation of industry and foster healthy competition among government and industry. The work performed
in this PE complies with the Army Technology Base Master Plan and the Science and Technology Objectives
(8§TOs) therein, and supports Advanced Land Combat Vehicles (ALCV), one of the Department of Defense
Science and Technology Thrusts.

C. (U) JUSTIFICATION FOR PROJECTS:

(U) Project AH80 - Ballistics Technology: This project produces ballistic technology needed to develop
oftensive and Jdetensive material in response to heavy, medium, and light threats in a global context. This
project contains ballistic technology advances in vehicle survivability, direct fire armament capabulities,
indirect fire support, and weapon effectiveness evaluation in order w be able to design the most lethal
weapon capability and optimally protect agsinst the most dangerous threat. it manages and exploits the
Army’s supercomputer network, as well as eatensive experimental programs to advance the state of
ballistics technologies.
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()]

FY 1991 Accomplishments:

(U) Evaluated three-dimensional (3-D) failure assessment methodologies for sabot designs

(U) Developed mechanical properties for composite materials for ballistic systems

(U) Determined laser parameters necessary for direct propellant ignition for greater muzzle velocities
and high lethality

(U) Performed simulator tests for propellant laser ignition of unicharge

(U) Validated and applied complete tank gun launch model to hypervelocity launch

(U) Extended high velocity armor performance database at half scale to include reactive and other
armor technologies

(U) Completed lethality assessment of mass-velocity trade-off for high velocity penetrators against
advanced targets.

(U) FY 1992 Planned Program:

® (U) Finauze 3-D failure assessment methodologies for sabot designs

¢ (U) Demonstrate prototype propellant laser ignition system

® (U) Measure hypervelocity launcher dynamics for tank cannon

¢ (U) Determine optimal defeat mechanism for armor systems to defeat kinetic energy (KE) and

chemical energy (CE) threats

¢ (U) Evaluation of medium caliber ammunitions and design tradeoffs to defeat light and medium
tracked/wheeled threat vehicles

(U) Investigate feasibility of constructing Ballistic Research Laboratory - Computer Aided Design
(BRL-CAD) 3-D vehicle descriptions from blue prints

(U) FY 1993 Planned Program:

¢ (U) Integrate 3-D failure assessment methodology into digitized analysis capability of sabot designs
producing greater KE penetrator lethality

¢ {U) Design propellant laser ignition system for integration into emerging fielded system for greater
KE lethality and improve indirect fire range

e (U) Hypervelocity launcher accuracy controlled to comparable accuracy of conventional tank cannon

® (U) Demonstrate optimal defeat mechanism for armor systems to defeat KE and CE threats

® (U) Design advanced medium caliber ammunition for light and medium target testing

e (U) Incorporate into BRL-CAD the capability to construct 3-D vehicle descriptions from blue prints
for survivability improvements during vehicle design phase

¢ (U) More accurately incorporate the phenomena of shock and blast in the Stochastic Quantitative

Assessment of Systems Hierarchy environment
(U) Convert Vulnerability/Lethality codes from aircraft analysis into computer framework

(U) Project AH8! - Joint Armor/Anti-Armor Program: This program is a key element in providing an
cithanced national capability in Armor/Anti-Armor (A3) technologies and applications.  The overall
Jbjective is tu provide significantly increased levels of protection and survivability to existing and future
combdt systems, and to provide signiticantly increased lethahity and eftectiveness to existing and future
anti-armor runitons. The A3 Program originally consisted of five major application or product vriented
subdreds, nameiy. to develop and test ultrahight through heavy, high etticiency armor systems, vehicle
survivability systems to use with tuture armors, chemicdl energy (CL) warhead for existing and future
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anti-tank missiles; advanced kinetic energy (KE) projectiles using novel materials and designs for gun,
missile and electromagnetic guns; and advanced technology threat surrogates to challenge friendly
munition and armor designs.

) FY 1991 Accomplishments:

® (U) Efforts were funded in PE/Projects #0603004A/D223 and #0603005A/D221)

® (U) Provided lightweight, affordable ceramic armor protection applique for Light Armored Vehicles
in field test

(U) Provided armor protection upgrades for Line Of Sight Antitank (LOSAT)

(U) Began development of advanced armor designs for vehicle protection upgrades

(U) Successfully tested technology for Vehicle Survivability Program components, promising
increased protection at reduced weight and cost

® (U) Develop small arms anti-armor capability using gel propellant and special bullet

® (U) Discovered dynamic jetting method for deep target penetration

® (U) Tested high efficiency rigid body penetration with composite rod

¢ (U) Developed new rod-in-tube projectile for increased penetration

(U) FY 1992 Planned Program:

¢ (U) Demonstrate optimized, light applique system technique in three different armor weights .
(uitralight, hight, and medium)

¢ (U) Deliver development of armor modules for Government evaluation

® (U) Conduct advanced penewration research into unconventional hypervelocity projectiles

® (U) Investigate advanced chemical energy concepts such as superfast jets, megabas response materials,
and computer assisted design of ultra-high precision warheads

® (U) Study threat for top attack munitions, active protection and armor technology

(U) Locate and acquire foreign technology and systems for future exploitation

(U) Test most promising high etficiency armor designs for light vehicles

(U) Demonstrate