ARMY 1988
SBIR SOLICITATION

INTRODUCTION

It is important that the SBIR proposal be prepared with care in order to facilitate its consideration. Specifically, a
valid proposal shall—

1. Be innovative, unique, or meritorious.

2. Beindependently originated and developed by the offeror.

3. Include sufficient detail to permit a determination that the Government’s support could be worthwhile,
and that the proposed work could benefit the Army’s Research and Development or other mission
responsibilities.

The contracting office will insert a special clause in the Phase | contract similar to an option clause identifying the
specific time frame for submission of Phase 11 proposals. For cost type contracts, it is imperative that Small Business
have an accounting system adequate for determining costs applicable to the contract. The contracting office will
insert an option clause in the Phase | contract to cover an interim period not to exceed four months for preliminary
Phase Il work while the total Phase Il proposal is being evaluated. (See Section 7.2 awards). The contracting office
requires monthly technical and fiscal reports for both Phase | and Phase |1 contracts.

Final reports from every SBIR contractor will be required for both Phase | and Phase Il. In addition, the Army
Contracting Officer’s Technical Representative (COTR) will initiate DD Form 1498- Research and Technology
Work Unit Information Summary and forward it to the Army SBIR Program Manager at the beginning of the
contract. This information system will serve as the central data base for the Army SBIR program.

For general questions on the Army Solicitation topics, please

call Army SBIR Program Manager J. Patrick Forry-
Telephone (202) 394-4602
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ARMY SBIR MAILING LIST
1988

Topics A88-001 — A88-027 Commander
U.S Army Armament, Munitions and Chemical Center
Armament Research and Development and Engineering Center
Attn: SMCAR-AST
SBIR Program
Picatinny Arsenal 07806-5001

Topics A88-028-A88-030 Commander
U.S Army Chemical Research, Development and Engineering Center
Attn; AMSMC-PC-B(A)
Procurement Directorate
Edgewood Site/Bldg. E4455
Aberdeen Proving Ground, MD 21010-5423

Topics A88-031 — A88-041 Commander
U.S Army Aviation Systems Command
Attn: AMSAV-PSRS
SBIR Program
Building 102
4300 Goodfellow Blvd.
St. Louis, MO 63120-1798

Topics A88-042 — A88-061 Director
U.S Army Harry Diamond Laboratories
Attn; SLCHD-PO-P (Dr. Stan Kulpa)
SBIR Program
2800 Powder Mill Road
Adelphi, MD 20783-1197

Topics A88-062 — A88-066 Commander/Director
U.S Army Atmospheric Sciences Lab
Attn: SLCAS-DP-P
Building 1622, Room 106
SBIR Program
White Sand Missile Range, NM, 88002-5501

Topics A88-067 — A88-071 Commander
U.S Army Armament, Munitions and Chemical Command
Procurement Directorate, Edgewood
Attn: AMCMC-PCM (A), Building E4455
SBIR Program (BRL)
Edgewood Area,
Aberdeen Proving Ground, MD, 21010-5423
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Topics A88-072 — A88-074

Commander

U.S Army Armament, Munitions and Chemical Command
Procurement Directorate, Edgewood

Attn: AMSMC-PCA(A), Building E4455

SBIR Program (HEL)

Edgewood Area,

Aberdeen Proving Ground, MD, 21010-5423

Topics A88-075 — A88-084

Director

U.S Army Materials Technology Laboratory
Attn; SLCMT-TPP, Program Planning Division
Building 131, Room 144

405 Arsenal Street

SBIR Program

Watertown, MA 02172-0001

Topics A88-085 — A88-089

Director

U.S. Army Research Office

Attn: SLCRO-EG

P.O. Box 12211

SBIR Program

Research Triangle Park, NC, 27709-2211

Topics A88-090 — A88-108

Director

U.S Army Electronics Technology and Devices Laboratory
Attn; SLCET-DR (R. Stern)

SBIR Program

Ft. Monmouth, NJ, 07703-5302

Topics A88-109 — A88-117

Commander

U.S. Army Belvoir RD&E Center

Attn: AMSTR-PBP

Building 314, Procurement Receptionist
SBIR Program

Ft. Belvoir, VA, 22060-5606

Topics A88-118 — A88-121

Commander

U.S. Army Missile Command
Attn: AMSMI-PC-BB

Building 4488

SBIR Program

Redstone Arsenal, AL 35898-5280

Topics A88-122 — A88-137

Commander

U.S. Army Tank-Automotive Command
Attn: AMSTA-IRSA (Building 200A)
SBIR Program

Warren, MI 48397-5000
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Topics A88-138 — A88-144 Commander
U.S Army Natick Research and Development & Engineering Center
Attn: AMSTR-PW
SBIR Program
Natick, MA, 01760-5011

Topics A88-145 — A88-146 Commander
U.S Army Dugway Proving Ground
Attn; STEDP-P (SBIR Program)
Dugway, UT, 84022-5000

Topics A88-147 — A88-151 Commander
U.S. Army White Sands Missile Range
Attn; STEWS-PR (SBIR Program)
White Sands Missile Range, NM 88002-5031

Topics A88-152 Commander
U.S Army Jefferson Proving Ground
Attn: STEJP-LG-C (SBIR Program)
Madison, IN 47250-5100

Topics A88-153 — A88-154 Commander
U.S Army Yuma Proving Ground
Attn; STEYP-CR (SBIR Program)
Yuma, AZ, 85365-9102

Topics A88-155 — A88-157 Department of the Army
U.S Army Combat Systems Test Activity
Attn: STECS-EN-PN
Aberdeen Proving Ground, MD, 21005-5054

Topics A88-158 — A88-161 Commander
U.S Army Electronic Proving Ground
Attn; STEEP-TM-AC (SBIR Program)
Ft. Huachuca, AZ 85613-7110

Topics A88-162 — A88-164 Commander
U.S. Army Engineer Topographic Laboratories
Attn: CEETL-PR-P
Building 2592
SBIR Program
Ft. Belvoir, VA, 22060-5546
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Topics A88-165 — A88-168

Commander

U.S Army Construction Engineering Research Laboratory
Attn: Chief, Procurement & Supply Branch

2902 Newmark Drive

Building #1, Room 175-1

SBIR Program

Champaign, IL 61820-1305

Topics A88-169

Commander

U.S. Army Cold Regions Research and Engineering Laboratory
Attn: CECRL-AL

72 Lyme Road

SBIR Program

Hanover, NH, 03755-1290

Topics A88-170 — A88-171

Commander

U.S Army Engineer Waterways Experiment Station
Attn; WESCT-C (M. Holman)

P.O Box 631

SBIR Program

Vicksburg, MS, 39180-0631

Topics A88-172 — A88-192

Commander

U.S Army Medical Research Acquisition Activity
Attn: SGRD-SADBU

SBIR Program

Ft. Detrick

Frederick, MD, 21701-5012

Topics A88-193 — A88-208

Commander

U.S. Army Communications Electronics Command
Attn: AMSEL-PC-S-SOS

BID Room

SBIR Program

Tinton Avenue

Ft. Monmouth, NJ, 07703-5000

Topics A88-209 — A88-218

Director

U.S. Army Night Vision and Electro-Optics Center
Attn; AMSEL-RD-NV-RM-FP (N. Sampsell)
SBIR Program

Ft. Belvoir, VA, 22060-5677

Topics A88-219 — A88-221

Director

U.S Army Center for Signals Warfare

Attn; AMSEL-RD-SW-OS (Dr. Royal Burkhardt)
Vint Hill Farms Station

Warrington, VA, 22186-5100
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Topics A88-222 — A88-223

Commander

U.S Army Materiel Command
Attn: AMCDE-ATE (R. Pool)
SBIR Program

5001 Eisenhower Avenue
Alexandria, VA 22333-0001

Topics A88-224 — A88-225

Director

U.S. Army Materiel Systems Analysis Activity
Attn: AMXSY-GS (J. Chernick)

SBIR Program

Aberdeen Proving Ground, MD, 21005-5071

Topics A88-226 — A88-229

Commander

U.S. Army Research Institute for the Behavioral and Social Sciences
Attn: PERI-BR

SBIR Program

5001 Eisenhower Ave

Alexandria, VA, 22333-0001

Topics A88-230

Commander

U.S. Army Vulnerability Assessment Laboratory
Attn: SLCVA-TAC (Mrs. J. Arthur)

Building 1624 Room 219

SBIR Program

White Sands Missile Range, NM

Topics A88-231

Director

U.S. Army Materials Technology Laboratory
Attn: SLCMT-TPP, Program Planning Division
Building 131, Room 144

405 Arsenal Street

SBIR Program

Watertown, MA, 02172-0001

Topics A88-232 — A88-234

Commander

U.S. Army Chemical Research, Development & Engineering Center
Attn: AMSMC-PC-B(A)

Procurement Directorate

Edgewood Site/Bldg E4455

Aberdeen Proving Ground, MD 21010-5423
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A88-001
AB88-002
A88-003
A88-004
AB88-005
AB88-006
A88-007
AB88-008
A88-009
A88-010
A88-011
AB88-012
AB88-013
A88-014
A88-015
AB88-016
A88-017
AB88-018
A88-019
A88-020
A88-021
AB88-022
A88-023
AB88-024
AB88-025
AB88-026
AB88-027
AB88-028
A88-029
A88-030
A88-031
AB88-032
A88-033
AB88-034
AB88-035
AB88-036
AB88-037
AB88-038
AB88-039
AB88-040
A88-041
AB88-042
AB88-043
AB88-044
AB88-045
AB88-046
AB88-047
AB88-048
AB88-049
AB88-050
A88-051
AB88-052
AB88-053

INDEX
1988 ARMY SBIR TOPICS

SPC/RAMCAD Interface

Computerized Holographic Techniques for Detection of Bonding Defects
Environmental Stress Screening of One-Shot Devices

Application of High temperature Superconductor in EM Launch Systems
EM Launcher System Materials

Heat Resistant Binder/Coating for Impact Insensitive High Explosive
Software/Problem Correlator

Ignition Concepts for Insensitive Gun Propellants

Encasement of Stick Propellant for Artillery Charges

Polymeric Binder Compounds for Energetic Materials

Advanced Signal Processing Methods for Smart Munitions Seekers

Low Cost, Producible Components for MMW/IR Seekers/Sensors
Advanced Seekers for Smart Munitions

Long Term Storage of SADARM Components

Expanding Wing

Automated Tool(s) for Software Safety and Security

Maneuverable Projectile Control Technology

Command Guidance Techniques for Gun Launched Projectiles

Optical Signal Processing

Long Wavelength Infrared Detectors of Optical Waveguide Devices
Intelligent Sensor Based Robotics

Advanced Weapon Station Automation/Integration

Knowledge Base Assembler

155mm Atrtillery Autoloaders

Optimal Ada Processor

Exploratory Research on Optical Nonlinearity of Transparent Liquids
Research on Nonlinear Optical Effects For Laser Protection Devices
Smoke and Aerosol Clearing

Oxygen Extraction for Life Support in a Chemically Contaminated Environment
Auxiliary Motor Blower for NBC Protective Masks

Turbulence Modeling for NOE Simulation

Crash Impact Characteristics of Thermoplastic Composite Materials
Robotics Maintenance Task Assessment

Electromagnetic Hazard Control For Avionics

Controlled Diffusion Compressor Blading

Advanced Flight Load Sensor Development

Advanced Concept Ice Detector

Fiber Preforms for Low-Cost Resin Transfer Molding

Computer Control and Acquisition of 3D Laser Velocimeter Signals
Real Time Laser Holographic Interferometry for Rotor Aerodynamics
Advanced Computational Fluid Dynamics Schemes for High Performance
Ground Surveillance Radar Knowledge Based Target Tracking and Associative Classification
High Dynamic Range Acousto-Optic Bragg Cells

Real Time Foliage Penetration Synthetic Aperture Radar

Multichannel Pattern Recognition using Neural Networks

Millimeter Waveguide Mode Conversion

Optical Control of Phased Array Radar

Artificial Intelligence Enhanced Signal and Information Processing
Application of Neural Nets to Staged Speech Recognition

Miniature Mechanisms for Conventional Safety and Arming

High Energy Density Metalized Plastic Film Capacitor

Electromagnetic or Electronic Devices to Measure Sub-Nanosecond Transient Fields
Phase Only Optical Encoders
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AB88-054
AB88-055
AB88-056
AB88-057
AB88-058
AB88-059
AB88-060
AB88-061
AB88-062
AB88-063
AB88-064
AB88-065
AB88-066
AB88-067
AB88-068
AB88-069
A88-070
A88-071
A88-072
A88-073
AB88-074

AB88-075
AB88-076
AB88-077
AB88-078
AB88-079
A88-080
AB88-081
AB88-082
AB88-083
AB88-084
AB88-085
AB88-086
AB88-087
AB88-088
AB88-089

A88-090
AB88-091
AB88-092
A88-093
AB88-094
AB88-095
AB88-096
AB88-097
AB88-098
AB88-099
A88-100
A88-101
A88-102
A88-103
AB88-104
A88-105
AB88-106
A88-107

1.93 UM Semiconductor Detector Diodes

Innovative Electronics Packaging for Artillery Fuzes

Multiconductor Cable Parameter Measurement Concepts

Flexprint Inductor/Transformer and DC-DC Converter Configuration

Selective Narrow Notch Filtering for Wide Bandwidths

Electroplating Lead Dioxide with Superior Adhesion and High Coulombic Capacity
Electromagnetic Coupling to Conductors in the Presence of Real Earth

Exploding Foil Initiator Fire Set Design

Remote Low Level Wind Sensors

Weather effects on Background Signature

Tactical Mesoscale Moisture Model

Knowledge Representation for Weather Maps and Imagery

Tactical Wind Sensor

Model of Shaped Charge Jet Interaction with Gun Propellant

Target Value Analysis

Drafting Capability for BRL Solid Modeling System

Terminal Effects Technology

Atmospheric Pressure Burner System with Precision Motion Stage

Display-Interactive Eye Movement Monitor Based upon Image Processing Techniques
Artificial Intelligence for Logistics Planning Systems

Knowledge Based Tailoring of Human Factors Engineering (HFE) Requirements in Requests for
Proposal (RFPs)

Bonding to Unprepared Surfaces

Advanced Gear and Bearing Technology

Nondestructive Evaluation of Residual Stresses in Metallic Armor

Production Process for Assembling and Bonding Ceramic Tile Arrays

Material Processing Using High-Energy Field Pulses from Superconductors

Joining of thermoplastic Composites

Sol-Gel Processing of Glass-Ceramic and Ceramic Matrix Composite

Methodology for Advanced Material Characteristic Data Base

Development of Expert Systems to Enhance Survivability Against Ballistic and Laser Threats
Surface Plasma Fluorination of Rubbers to Enhance Chemical Resistance

Technology Integration for Software Productivity Enhancement

Spread Spectrum Packet Radio Networks

Embedded Real-Time Artificial Intelligence Requirements

Ultrafast Signal Processing Algorithms and Architectures

Non-Destructive Evaluation Method for On-Line Inspection of Materials and Structural
Components During Fabrication

Optical Bistability in GaAs/AlGaAs Structures

Neural Network

Planar Impatt Amplifiers and Combiners

Optically Isolated Snesors for Megawatt Components

High Speed Digital to Analog Converters

Components for rechargeable Ambient Temperature High Energy Lithium Batteries
MOCVD and Hydride/Chloride Grown Structures with Application to Optoelectronic Devices
MOCVD Grown GaAs/AlGaAs and GaAs/InGaAs Structures with Application to HEMTs
Miniature Atomic Frequency Standard

Millimeter Wave Integrated Circuits for Anti-jam Intercept, and Missile Seeker Applications
Low Cost Monolithic Receiver Module

Spread Spectrum Detection Circuitry

PC-Based VHDL Design System

Components for Ambient Temperature High Energy Density Primary Battery
Thermally Energized Battery Charging Devices

Nanometer Lithography Using the Scanning Tunneling Microscope

Effect of Ga/As Ratio on MBE (Al) GaAs Crystal Quality

Heterostructure Bipolar Transistor to Provide Solutions for GaAs Circuits
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AB88-108
A88-109
A88-110
AB88-111
AB88-112
AB88-113
A88-114
AB88-115
AB88-116
A88-117
AB88-118
A88-119
A88-120
A88-121
AB88-122
AB88-123
AB88-124
AB88-125
AB88-126
AB88-127
AB88-128
AB88-129
A88-130
AB88-131
AB88-132
AB88-133
AB88-134
AB88-135
AB88-136
AB88-137
AB88-138
A88-139
A88-140

A88-141
AB88-142
AB88-143
AB88-144
AB88-145
AB88-146
AB88-147
AB88-148
AB88-149
A88-150
A88-151
AB88-152
A88-153
AB88-154
AB88-155
AB88-156
AB88-157
AB88-158
AB88-159
A88-160
A88-161
AB88-162

High Frequency Modeling of Microstrip and Co-Planar Circuit Elements
Innovative Applications for SWATH Technology in the LOTS Environment
Waste Heat Powered Air Conditioning for the Military Environment
Advanced Techniques for Lightweight Power Conditioning Equipment
Quick, Effective Measurement of Silt Density Index (SDI) by Field Army
Frame Structures for Equipment Decoys

Lightweight Dual Broadband Radar and Infrared Suppressive Materials
Prognostic Capabilities for Mechanical Equipment

Development of Novel Curing techniques for Thermosetting Polymers and Adhesives
Rapid Detection of Falsely Marked Bolts and Large Screws

Missile Geometry Package

Computer-Aided Design Tools for Microwave and Millimeter Integrated Circuits
Algorithm Development

Millimeter Wave (94Ghz) hybrid/Monolithic Transceiver

Self Sealing Tactical Truck Radiators

Robotic Vehicle Video Image Transmission

High Temperature Military Diesel Engine Materials and Tribology Systems
Computer Simulated Vehicle Electronic Systems

Vehicle Component Accelerated Corrosion

Ruggedized Laser Vibration Sensor

Robotic Vehicle Locomotion

Cold Start Techniques

“Expert Design System” to Assess Final Drive Reliability/Durability

VMS Data Analysis

Fuel Injection Advancement for Military Diesel Engines

Robotic Vehicle Control Technologies

On-Board Prognostic Monitor

Lab Evaluation of Engine Wear as a Function of Dust

Large Area Passive Broadband Laser Filters

Wide Angle Unity Power Periscopes

Very Low Bulk, Cold Weather (CW) Gloves Without Auxiliary Heating
Atmospheric Water Extractor

Effect of Coatings & processing on Failure Mechanisms of Polycarbonate Materials Research for
Soldier

Harness Force Measurement Techniques

Modular Suspension Line/Canopy System

Advanced Composites for Body Armor Applications

Tentage Fabric Seaming techniques

Boundary Layer Mixing Height Detector

Sub Micrometer Microbial Aerosol Generator

Three Dimensional Video Image Processing

Maximizing Data Acquisition and Processing Systems Capabilities

Gamma Spectrum Analysis

One-Way Doppler Measurement

Real-Time Radar Data Processing

Automatic Video Location and Recognition System for Randomly Dispersed Munitions
Multiple Submuntion Function Counting

Yaw Card Replacement

Low Frequency Ballistic Shock Accelerometer

Fiber Optic Velocity Transducers for Ballistic Shock Measurement
Automated Hardness Testing of Armor Plate by Magnetic/Ultrasonic Methods
Standard Test Targets for Automatic Recognition Systems

Assessment of C3 and RSTA Software Written in Ada Systems
Identification and/or Elimination of Nuisance Alarms During Testing
Testing of Built-In Test (BIT) Software

Hyperspectral Image Exploitation
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AB88-163
AB88-164
AB88-165
AB88-166
AB88-167
AB88-168
AB88-169
A88-170
A88-171
AB88-172
AB88-173
AB88-174
AB88-175
AB88-176
AB88-177
AB88-178
A88-179
A88-180
AB88-181
AB88-182
AB88-183
AB88-184
AB88-185
AB88-186
AB88-187
AB88-188
AB88-189
AB88-190
A88-191
AB88-192
AB88-193
AB88-194
AB88-195
AB88-196
AB88-197
AB88-198
AB88-199
A88-200
A88-201
AB88-202
A88-203
AB88-204
A88-205
AB88-206
A88-207
AB88-208

A88-209
A88-210
AB88-211
AB88-212
AB88-213
AB88-214
AB88-215
AB88-216
AB88-217

Order of Battle Knowledge for Target Detection

Digital Lensatic Compass

Passive Damping of Space Structures

Pipe Corrosion Abatement Optimization

Digital Scanning Techniques

Characterization of the Mineral Matter in Coal

High Accuracy Field Resistance Measurements

Prototype Data Acquisition and Storage Module for High Shock Environments (100 kg)
One-Million Pound Compression Reaction Loader

Development of a Skin Simulant for Prediction of Burns

Determination of State of Hydration of the Human Body

Noninvasive Determination of Core Temperature in Hypothermic Patients
Ocular Protection from Laser Hazards

Immunoassays and Therapy for Low Molecular Toxins

Diagnosis of Natural and Induced Diseases of Military Importance

Vaccine Delivery Systems

Subunit vaccines for Military Important Diseases

In Vitro Assay of Candidate Antimalarial Drugs

Synthesis of Anti-Parasitic Compounds

Adenovirus Neutralizing Antibody Assay

Vaccinia Immune Response Assay

Instrument Decontamination Unit, Field

Alternative to Toxic Gas for Sterilization of Heat Liable Goods

Packaging System for Contaminant Free Medical Materials

Synthesis of Organophosphate Antagonistics

Synthesis of Vesicant Protective and Therapeutic Compounds

Synthesis of Orally Active Anti-Radiation Drugs

Battlefield Transtracheal Airway

Light Weight Digital X-Ray Imager

Light Weight, Portable, Whole Body Imaging System

Advanced Integrated Services Data Distribution for Tactical C3lI

Message Switch- Packet Switch Interworking

Specification and Verification of Timing Constraints for Ada Embedded Real Time Systems
Knowledge Engineering Enhancement to C3 Information System Design and Evaluation Facilities
Millimeter Wave Net Communication

Artificial Intelligence for Command and Control

Tactical Digital Cellular Communications Architecture

Miniaturized Fiber Optic Telephone Switch for Tactical Local Area Networks
Congestion/flow Control and Adaptive Routing

Electronics Intelligence (ELINT) Performance Simulator

Cooperative Knowledge-Based Systems for Multi-Sensor Battlefield Information
Frequency Agile Laser Technology

Airborne Nuclear Radiation Detector

Application of Advanced Technologies to Software Configuration Management
Military Logistics Applications of Smart Card Technology

Automated Tools for the Analysis of the Capabilities of a Simulation to Generate Realistic Stress
Environments for Communications, Command, and Control Systems

Epitaxial IR Materials Technology for High Performance 2" Generation Systems
Determination of Low Level Impurities in 11-VI Semiconducting Compounds
Coherence Filters

New Laser materials for Diode Laser Pumping

Improved Resolution and Statistical Error for Laser Radar

Contact Lens for Laser Production

Feature Set Evaluation for Classifiers

Laser Diode Pumped Solid State Lasers

High Thermal Coefficient Electronic Materials
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AB88-218
A88-219
A88-220
AB88-221
AB88-222
AB88-223
AB88-224
AB88-225
AB88-226
AB88-227

AB88-228
AB88-229
A88-230
AB88-231
AB88-232
AB88-233
AB88-234

Improved FLIR Image Segmentation by Iterative Techniques

Parallel Problem Decomposition During Natural Language Processing
Integrated HF/VVHF Power Circuits

Remote Evaluation Techniques for Personal Computer Networks

Position Location and Status System

Artificial Intelligence in Army Tactical Systems

Optical Image Processing Algorithms for Autonomous Homing Munitions
Optical Target-Clutter Discrimination for Autonomous Homing Munitions
Techniques for Developing Executive Decision and Thinking Skills
Methods for Assessing the Relationships between Organizational Culture and Climate, Leadership
Style, and Worker Performance

Cost-benefit Methodologies for MANPRINT

Unit Performance Measurement and Capability Estimation

EW Vulnerability

High T-Sub-C Ceramic Superconductivity

Glass or Plastic Surfaces for Immunological Reactions

Infrared Interferometer with No Moving Parts

Pyrolysis of Aerosols in Mass Selective lon Trapping Devices
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1988 ARMY SBIR TOPICS

A88-001 TITLE: Statistical Process Control (SPC)/Reliability, Availability, Maintainability, Computer
Aided Design (RAMCAD) Interface

DESCRIPTION: The manufacturing industry at an increasing rate is using Statistical Process Control (SPC) to
improve product quality while simultaneously decreasing production costs. Engineers correlate the SPC data with
events and materials affecting the manufacturing process. Information gleaned from this process can be of great use
to engineers designing new products of modifying current products. There is a need to categorize information by
generic type with potential utility to design engineers and to define a standard format for retaining and transmitting
this information and to merge this information into the RAMCAD systems under development by the Army.

A88-002 TITLE: Computerized Holographic Techniques for Detection of Bonding Defects

DESCRIPTION: Holographic techniques for inspecting bonding defects at the explosive-metal interface are very
attractive for munitions-manufacturing processes. However, human judgment is still required to interpret the results
which limits their application. There is a need to develop technology to interface the holographic fringe pattern to an
image sensor, which will in turn, interface to a computer. In essence, this will eliminate the uncertainty of human
judgment and will allow the application of holographic techniques in assembly line mass production of munitions.

A88-003 TITLE: Environmental Stress Screening of One-Shot Devices

DESCRIPTION: Environmental Stress Screening (ESS) is an effective tool for achieving higher degrees of product
quality and reliability. Current ESS criteria, however, are geared towards systems or components that are subjected
to cyclical environments such as aircraft applications, or subjected to continuous use such as computer applications.
Research is needed to identify appropriate ESS criteria for one-shot devices, such as systems or components that are
primarily in dormant storage for years and are used just once, such as munitions. Typically, munitions see vibration
during transport, temperature cycling and humidity during storage, and g-loading during deployment. The main
question that exists is whether or not one shot devices need to be environmentally stress screened to the same level
that cyclic and continuous use applications require, or are other specialized ESS parameters required for proper
stressing? If specialized parameters are required, recommendations are needed as to what these parameters should
be. Research should be directed toward mechanical and electronic munitions components such as fuzes, timers, and
safe/arm devices.

A88-004 TITLE: Application of High-Temperature Superconductors in Electro- Magnetic (EM) Launch
Systems

DESCRIPTION: Recent developments in high-temperature superconductors may have applications in the
development of future tactical EM launch systems. Low loss and high efficiency are required for practical EM
launcher components suitable for use in tactical EM gun systems. The use of high temperature superconductors in
these components offers a potential for high efficiency and light weight not otherwise achievable. Problem areas of
interests are concepts on exploiting this class of materials and perceived barriers specific to this potential use.

AB88-005 TITLE: Electro-Magnetic (EM) Launcher Systems Materials

DESCRIPTION: The Army requires lightweight, high strength and high modulus materials, both conductors and
insulators, for containment of EM forces within the launcher barrel and other launcher components. High-modulus
and high strength materials are of primary importance for preventing yielding of materials and unacceptable
amounts of deflection within the bore of EM barrels.

We also need durable, high temperature and ablation-resistant conductors and insulators for use as in-bore materials,
in order to develop reusable and high performance barrels. Lightweight, high-strength and high stiffness materials
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for development of high current density, high velocity brush contacts for rotating machinery and launcher armatures
are also required.

A88-006 TITLE: Heat Resistant Binder/Coating for Impact-Insensitive High Explosive

DESCRIPTION: There is a need for a binder/coating that imparts impact-insensitivity to high explosives, that has
good thermal characteristics (does not decompose below 250 degrees C), and that is compatible with RDX and
HMX. This material may be energetic or inert and should be easy to apply as a coating over each grain of RDX or
HMX. The method of application should be suitable for mass production. At 95% loading the impact height shall be
at least twice that of RDX or HMX used. Two months before the end of phase | the company will provide 250 grams
of binder with detailed instructions for coating and a list of any specialized equipment required.

A88-007 TITLE: Software/Problem Correlator

DESCRIPTION: The Army has requested proposals for expert system technology to be applied to a great number
of problems. Generally the best solution to these problems is a mixture of a number of programming methods, such
as conventional higher order language (HOL), the use of spreadsheets and data bases as well as expert system
technology. There is a need for an automated tool that will break a project of problem into parts, each part which is
best served by a different program methodologies. The tool would need to be able to request the pertinent project
information from the user. The tool would need to know the current capabilities of the available programming
methodologies and be easily updated to new capabilities as they develop. The tool should generate a prioritized list
of specific program languages, compilers, data bases, ect. which would best serve each broken down area of the
problem under study and list its justification for the selections. The tool would have to consider the interoperability
of the various specific programming methodologies.

A88-008 TITLE: Ignition Concepts for Insensitive Gun Propellants

DESCRIPTION: Insensitive low vulnerability (LOVA) propellants are being developed for small arms, tanks, and
artillery ammunition. Considerable work has been done in this past which shows that these propellants are difficult
to ignite at low temperature, and once ignited, flame spread through the propellant bed is marginal. A potential
solution to this problem has been the use of a multi-point hot ignition system which generates oxidizer gasses;
however, the work has not produced a system that is operational. An alternate approach to improving the ignitability
and increasing the flame-spread through the propellant bed is being sought. The goal is to develop an igniter
material and design it into a configuration that will improve flame spread. The new design should be directed to the
replacement of ignition systems in tank, artillery, or small arms charges.

A88-009 TITLE: Encasement of Stick Propellant for Artillery Charges

DESCRIPTION: Stick propellant charges currently are encased in a combustible case which presents ballistic
problems. A preferred design from a strictly performance point of view is the non-cased charge; however, this is not
practical because of field handling, storage, and environmental concerns. Therefore, an alternate method, other than
a cloth bag, is desired which will provide the protection and consumability of the combustible and improve the
performance of the non-cased charge. It is required to develop a design that can accomplish this goal.

A88-010 TITLE: Polymeric Binder Compounds for Energetic Materials
DESCRIPTION: Studies have shown that the structural behavior and mode of failure of energetic formulations used
as gun propellants have a marked effect on their ballistic performance at environmental temperature extremes and on

their sensitivity to initiation by external stimuli. It has also been shown that changes in the binder composition used
in these formulations will alter the mechanical properties of the material.
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Investigations should be conducted to develop a binder composition that yields optimum properties. The study
should include mechanical and thermal effects, chemical compatibility with nitramines, thermal and aging stability,
and thermochemistry.

A88-011 TITLE: Advanced Signal Processing Methods for Smart Munitions Seekers

DESCRIPTION: The U.S Army Research, Development and Engineering Center (ARDEC) has committed itself to
developing an evolutionary family of both “shoot to kill” as well as “hit to kill” smart projectile munitions
throughout the foreseeable future. Past examples of this thrust are seen in the Copperhead projectile currently in
production, as well as search and destroy armor (SADARM) now in full scale development. Seekers and sensors in
future munitions will be faced with increasingly complex decision making situations. The front-end hardware,
infrared (IR), and millimeter wave (MMW) will provide a rapid, continual stream of serial and parallel analogue
signals representing the world sensed by the seeker. Entire space-time maps at state of the art resolution levels may
be available in the IR bands, the millimeter wave bands, and possibly any combination of all of these. The pattern
recognition challenge is a substantial one. The goal of the seeker will be to detect, identify, classify, locate, and track
at any instant the desired set of world data. Current and future hardware advances in large scale integrated circuits
(LSIC), very high speed integrated circuits (VHSIC), optical computers and future parallel processing architectures
must be tied together with current and future advances in software, advanced algorithms, and artificial intelligence
disciplines to form a cohesive and believable structure of feasibility for future munitions. In brief, the challenge of
advanced signal processing is to devise the “brain principles (software)” to service the “eyeball-ear principles
(hardware).”

AB88-012 TITLE: Low Cost, Producible Components for Millimeter Wave (MMW)/Infrared radar (IR)
Seekers/Sensors

DESCRIPTION: The U.S. Army research, Development, and Engineering Center (ARDEC) has committed itself to
developing an evolutionary family of both “shoot to kill” as well as “hit to kill” smart projectile munitions
throughout the foreseeable future. Past examples of this thrust are seen in the Copperhead projectile, currently in
production, as well as search and destroy armor (SADARM) now in full scale development. Advanced seekers and
sensor for the family of smart projectiles must be producible, affordable, and packagable into existent envelopes of
constraint. ARDEC is interested in imaginative concepts which can lead to breakthroughs in cost and producibility
issues for the following seeker component technologies: IR detectors, long-wave infrared (LWIR) focal plane
arrays, uncooled detector technology, improved cooling methods, low cost optical trains, environmental ruggedness
of IR/optical components, IRIMMW strapdown seeker technology, millimeter wave integrated circuits, MMIC,
conformal Phased antenna arrays, signal processing hardware, and dual/multi band devices.

A88-013 TITLE: Advanced Seekers for Smart Munitions.

DESCRIPTION: The U.S. Army research, Development, and Engineering Center (ARDEC) has committed itself
to developing an evolutionary family of both “shoot to kill” as well as “hit to kill” smart projectile munitions
throughout the foreseeable future. Past examples of this thrust are seen in the Copperhead projectile, currently in
production, as well as search and destroy armor (SADARM) now in full scale development. These munitions will
rely on increasingly autonomous seekers capable of finding a variety of ground targets immersed in terrain
situations. In some cases, the targets will be airborne, i.e. helicopters. Laser, infrared, and millimeter wave
technologies form the conventional baseline approaches. Seekers are still in an evolutionary state and are limited in
their performance against complex backgrounds, weather adversities and countermeasures. It will be necessary to
enhance the performance in future evolutions of this technology. Topics of special interest to ARDEC are hybrid
semi-active (SAL)/infrared (IR) seekers, focal plane array/imaging IR seekers, strapdown seekers, advanced
millimeter wave integrated circuit seekers, and dual-mode IR/MMW seekers.
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A88-014 TITLE: Long Term Storage of Search and Destroy Armor (SADARM) Components.

DESCRIPTION: SADARM is an antiarmor submunition packaged in either a 155mm, 8” or multi-launch rocket
system (MLRS) round. It has a “wooden round” i.e. no maintenance concept, and an intended 10-year shelf-life.
Many of the systems components are state of the art electronic components such as millimeter wave devices,
infrared detectors, ect. The objective of this program would be to study these devices over long periods of time
under various storage conditions. A literature search would also be conducted. A data base of critical parameters
would be established and monitored. Analysis would include the behavior of the devices under the required
conditions, possible failure modes and proposed solutions if required.

A88-015 TITLE: Expandable Wing for Guided Munitions

DESCRIPTION: Expandable wing for guided munitions. The design constraints include being able to fit in a five
inch diameter by six inch long cylinder. The proposed design also requires the strength to withstand a 20,000 G
launch acceleration.

A88-016 TITLE: Automated Tool(s) for Software Safety and Security

DESCRIPTION: The Product Assurance (PAD) Software Quality Assurance (SQA) Branch has a series of tools
with assess the complexity of software. The tools utilize McCabe’s Complexity Metrics which are based upon the
logic constructs used in the software’s algorithm. As these quantities increase, there is a probability that the number
of errors will increase. Similarly, the ability of one to understand, test and maintain the software decreases. The
metrics also identify the minimum number of paths that need to be tested in order to assure the software performs in
a consistent and reliable fashion. The Complexity Analysis Tool (CAT) works on source code and program design
language (PDL) on a module level. The design analysis tool (DAT) comes up with similar results on a CSCI level.
The Stress Test Assessment Tool (STAT) Utilizes CAT’s output and automatically stress tests the software to ensure
that it does not automatically “crash” when stressed and/or saturated to and beyond established limits.

The Tri-Service Software Safety Working Group (SSSWG) addresses the problems and issues of software safety
and security. These issues include research and development, guidelines and policies, technology transition,
technology assessment, and education. One of their objectives is to investigate tools, techniques, technologies, and
methodologies used in other software engineering areas for application to software safety. A research effort is
needed to asses whether the above mentioned tools could be applied to address software safety and security
problems and issues a potential course of action would be to perform case studies where these tools would be
applied to actual computer programs and the results compared with other software safety efforts on the same effort.
Based on the results of this application, modifications or additions to the tools would be identified to enhance their
capabilities in software safety analysis and testing.

A88-017 TITLE: Maneuverable Projectile Control Technology

DESCRIPTION: Recently developed maneuverable projectiles in the command adjusted trajectory (CAT) program
utilize lateral control squibs to diver the projectile from its current trajectory based on command signals generated
by a ground tracking system. Due to packaging constraints, only a limited number of discrete control events are
available to correct for target motion. The purpose of the effort is to improve on the control efficiency of the
maneuverable projectile by the development of more efficient guidance and control algorithms. Current system
concepts rely on the use of proportional navigation or pursuit navigation laws to effect the control events; however,
these methods are not the most efficient ones for this application. Improved guidance schemes are required that will
account for variations in target prediction uncertainty and loss of control authorities during the ballistic phase.

A88-018 TITLE: Command Guidance Techniques for Gun Launched Projectiles.

DESCRIPTION: Army fire control systems under investigation are considering the use of a Command Guidance
approach to a smart projectile. Aim is to keep projectiles components on the fire control platform where they can be
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reused. Such a system would have to be able to track the in-flight projectile from the fire control platform;
communicate guide commands from the platforms to the in-flight projectile when course corrections are needed; and
determine projectile roll position either on the projectile or fire control platform. The Army is seeking proposals for
a Phase | effort to investigate the potential solutions to all or parts of the stated requirements. Only concepts that are
mature enough for early demonstration and compatible with military 105/120mm gun systems will be considered.

A88-019 TITLE: Optical Signal Processing

DESCRIPTION: Army fire control systems under development are considering the use of long wavelength infrared
radiation to augment visual and microwave systems. Concurrently, multiple target engagement requirements and the
necessity to track and fire while on the move are pushing signal processing requirements beyond the capabilities of
electronic digital processors. Optical signal processing is seen as a potential solution to this problem. Schemes for
performing spectrum analysis and convolution or microwave signals have been devised and demonstrated, for
example. Also under consideration are various ways to do numerical processing optically, either in a bulk (3-D)
format or in a waveguide (2-D) format. While much work is being done by engineers in both the optics and signal
processing communities to improve devices and algorithm performances respectively, there is apparently little
interaction between the communities to develop useful optical signal processing concepts. This solicitation address
this deficiency. Proposals are sought for a Phase | effort which will consider how modern signal processing
algorithms can be implemented in an optical format. The problem to be considered explicitly is the potential
application of optical signal processing techniques to either an infrared optical radar (LIDAR) or an infrared optical
rangefinder. The Phase | study should result in an analysis of the signal processing requirements of the selected
system, areas of the system in which it might be feasible to substitute optical processing techniques for electronic
techniques, a description of the proposed optical processor, and an analysis of the expected benefits (e.g. increased
processing speed, decreased memory requirements). A successful Phase | effort could result in a follow on effort to
determine feasibility.

A88-020 TITLE: Long Wavelength Infrared Detectors of Optical Wavelength Devices

DESCRIPTION: Army fire control systems under development are considering the use of long wavelength infrared
radiation to augment visual and microwave systems. Concurrently, multiple target engagement requirements and the
necessity to track and fire while on the move are pushing signal processing requirements beyond the capabilities of
electronic digital processors. Optical signal processing is seen as a potential solution to this problem. Waveguide
devices for use in the far infrared have been made in gallium arsenide and are being considered for signal processing
applications in these systems, but the lack of a suitable integrated waveguide detector is impeding development.
This solicitation addresses that deficiency. Proposals are solicited a Phase | study to consider how an infrared
detector for use at 10.6 micrometers might be fabricated integral to a gallium arsenide waveguide fabricated on a
gallium arsenide wafer substrate. Schemes can include, but are not limited to, ion implantation, quantum well
structures grown by molecular beam epitaxy, or the fabrication of mercury cadmium telluride or pyroelectric
elements on the substrate. The Phase | study should result in a proposed solution to this problem supported by a
description and technical analysis of the device’s operation and fabrication.

A88-021 TITLE: Intelligent Sensor Based Robotics

DESCRIPTION: The objective of this task is to develop advanced multi-sensor based robotic control algorithms that
integrate techniques of artificial intelligence with advanced sensory feed-back control technology (visual serving,
compliance control, tactical sensing, ect.) to permit the robot to reason, plan, and execute complex tasks in the
presence of uncertainties and variations in the work space. Of interest also, is cooperative control by two robots with
intersecting workspaces.
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A88-022 TITLE: Advanced Weapon Station Automation/Integration

DESCRIPTION: Innovative concepts are solicited that will support on-going laboratory efforts to develop,
implement, test and evaluate advanced weapon station automation technology including development of advanced
embedded expert systems decision aids, embedded expert systems for diagnostics and prognostics, mock up weapon
stations controls display, and weapons platform sensor interfaced with a fully interactive knowledge-based tactical
simulation.

A88-023 TITLE: Knowledge Base Assembler

DESCRIPTION: Expert systems are gaining in popularity. There is a tremendous need to have an expert system that
can rapidly make decisions and operate on inexpensive computers even for large rules bases. The goal of this project
is to develop an expert system in which the rules and data base are assembled into an in-line assembly language
program with function calls instead of being interpreted by an inference engine. The knowledge base should be
programmed in much the same way as is conventionally done. The language constructs should be as close as
possible to the natural language.

A88-024 TITLE: 155mm Artillery Autoloaders

DESCRIPTION: Future self-propelled artillery developments are largely predicated upon the incorporation of
automation. Requirements associated with the Advanced Field Artillery System (AFAS) Program clearly point out
the need to reduce crew size while at the same time reducing the number and intensity of crew tasks. Simply stated,
in order to meet future requirements, the Field Artillery must automate the self-propelled howitzer. The principle
need with respect to automation is the development of a rugged, reliable, and affordable ammunition autoloader.
Recognizing this need, the U.S army Field Artillery Center and School (USAFACS) and the U.S Army Research,
Development and Engineering Center (ARDEC) sponsored Artillery Industry Day in order to impart the need to
industry and pulse them for their ideas. Of particular importance is the identification of an autoloader for eventual
application to the Howitzer Improvement Program (HIP) and subsequent HIP block modifications. The bottom line
continues to be fulfilling the need for a rugged, reliable, durable, and affordable autoloader for future 155mm
artillery systems.

A88-025 TITLE: Optimal Ada Processor

DESCRIPTION: Because of unique peculiarities of the Ada programming language, processors commonly available
often exhibit poor program performance. It should be possible to design a processor whose characteristics optimally
match Ada demands. Since Army programs vary over a large range in program size and timing restrictions, the
Army needs may best be met by a whole family of processors. The goal should be to assess the impact, both
negative and positive, of current processor attributes/features to Ada features, as well as to design the optimal
processor.

A88-026 TITLE: Exploratory Research on Optical Nonlinearity of Transparent Liquids

DESCRIPTION: Generally, liquids have several distinct properties that are not found in many other materials. It is
well known that liquids can be considered spatially isotropic and often their third-order terms of nonlinear
susceptibility are dominant in their optical response. In this respect, the differ from the classical crystalline materials
that easily produce second-harmonic responses. Since liquids are self healing, they can best be utilized to endure
high-intensity laser radiations and suffer less optical damage than solids.

The investigation of a large third order susceptibility has been carried out on a few organic and polymeric materials.
For X® applications in the visible spectrum, Kerr liquids like carbon disulfide have been studied for a long time.
Recent ultrafast measurements of CS, have shown to exhibit two relaxation times, 1.3 ps and 200 fs. Hence, the
search for materials with extremely large third-order susceptibility remains to be the most important task now.
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In the Phase | study, proposals with a definite approach are sought to make a systematic search of transparent liquids
that have the potential to yield much larger X than that of CS,. Experimental evidence to support the approach is
desirable for understanding the proposal.

A88-027 TITLE: Research on Nonlinear Optical Effects for Laser Protection Devices

DESCRIPTION: In recent years, the use of lasers for military affairs has been greatly increased. For this reason, it
becomes essential and a challenge to investigate the problem of ocular protection for military personnel in the
battlefield. The practical protection problem is complex and very probably requires a subsystem rather than a simple
optical device. Like the human eyes, the protection is generally carried out in several steps. A mechanical shutter
that can be completely closed off may be required. But it is important to have an optical device with fast response to
protect against the high power irradiation of an incoming laser beam.

With high power lasers currently available, the optical device must create of a reduction of incoming laser radiation
by several orders of magnitude in order to protect against the eye damage. Consequently, the desirable speed of the
response would be in nanoseconds or picoseconds durations. In addition, the initial optical protection has to hold
long enough for the next step or the closing of the mechanical shutter.

It is clear that a nonlinear optical device is very important in an ocular protection system. In this Phase | study,
characteristics of nonlinear optical effects are examined and analyzed for this potential application. The main
purpose here is to identify a nonlinear optical effect and develop a device configuration based upon the analytical
findings. Basic experiments are planned for Phase Il and beyond in order to determine the validity of the proposed
research work.

A88-028 TITLE: Smoke and Aerosol Clearing

DESCRIPTION: Battlefield smoke and aerosols pose operation problems for advanced electro-optical systems, as
smokes that screen at longer and longer wavelengths are developed the problems will affect even more systems.
Smoke clearing would be a possible countermeasure. To be acceptable, a smoke clearing method must be able to
clear an area large enough to be tactically useful i.e. provide a fire zone, or a clear area to maneuver combat vehicles
through an obstacle. Methods of smoke clearing must not cause a large additional logistics burden. Proposals should
state clearly how feasibility tests will be conducted, how data will be collected, and planned analysis of scale up
including area coverage and logistical burden.

A88-029 TITLE: Oxygen Extraction for Life Support in a Chemically Contaminated Area

DESCRIPTION: A need exists for a new method of selectively extracting oxygen from a chemically contaminated
environment rather than the current method of filtering out the contaminants. The extraction process should be
closed cycle and of sufficiently small size and weight to have an application for individual and collective protection.
The extraction system would be evaluated for feasibility relative to efficiency of extraction, cost, size, weight,
resistance to potential chemical contaminants, and power requirements.

A88-030 TITLE: Auxiliary Motor-Blower for Nuclear, Biological, Chemical (NBC) Protective Masks

DESCRIPTION: The Army seeks miniature power sources and miniature DC motors to design and fabricate a
miniature motor-blower assembly that has an output at sea level of at least 1.5 cubic feet per minute at a head loss of
1.5 inches of water. The total assembly should be cylindrical with maximum dimensions of thee inches in diameter
and five inches in height. This motor blower assembly will be integrated into standard NBC-protective respiratory
equipment to reduce the thermal burden, enhance anti-fog/defog, and improve respiratory protection.

Army-18



A88-031 TITLE: Turbulence Modeling for Nap-of-the-Earth (NOE) simulation.

DESCRIPTION: Turbulence can have a large impact on flying qualities. Realistic models of the atmospheric
disturbances encountered by helicopters flying at hover and low speed in nap-of-the-earth need to be developed for
real-time piloted simulation studies. The special distribution of these disturbances must allow representation of a
helicopter rotor slowly passing through them.

A88-032 TITLE: Crash Impact Characteristics of Thermoplastic Composite Materials

DESCRIPTION: The application of thermoset composite materials to helicopter airframe structures has
demonstrated significant weight and cost savings over the metal structures they replace. These materials, however,
do not exhibit the plasticity and high elongation properties of metals, and special design approaches are required to
provide good energy absorption and post crushing integrity in designing helicopter subfloor structural components.
The more ductile nature of thermoplastic matrices make thermoplastic composites a very attractive alternative for
crash impact performance, while still achieving significant cost and weight savings. Different keel beam designs
using various thermoplastic fiber forms must be investigated in order to achieve an improvement in performance
while reducing cost and weight, and increasing producibility.

A88-033 TITLE: Robotics Maintenance Task Assessment

DESCRIPTION: The Army needs an investigation to assess robotic technology with respect to future capabilities of
aiding mechanics in the field maintenance of helicopters in a nuclear, biological, chemical (NBC) environment.
Robotics as Ground Support Equipment (GSE) and as airborne systems should be studied.

A88-034 TITLE: Electromagnetic Hazard Control for Avionics

DESCRIPTION: Airborne electronic items are exposed to such electro-magnetic (EM) hazards as electromagnetic
interference (EMI), electro-magnetic pulse (EMP), electronic warfare (EW), lightning, ect. Many of these EM
hazards have been studied in the past; however, a combination of advances in technology (Composite structures,
very high speed integrated circuits (VHSIC), ect.) and changes in tactics have increased the susceptibility of
airborne electronic items. There is a need to evaluate the EM effects of changing technology on avionics systems, to
develop an overall design philosophy for EM control, and to develop an evaluation program that determines the
degree to which EM control is achieved.

A88-035 TITLE: Controlled Diffusion Compressor Blading

DESCRIPTION: A study will be conducted of controlled diffusion blading for compressors. The effort would
involve design and analysis of a family of controlled diffusion blade shapes with verification or proof of concept
through cascade testing. Initial effects would focus on the effects of inlet angle and camber. Based on favorable
results in the initial work, research would proceed to the effects of thickness ratio and solidity.

AB88-036 TITLE: Advanced Flight Load Sensor Developments

DESCRIPTION: Current acquisition of flight-strain data from rotary wing systems is limited to highly instrumented
flight test vehicles at the contractor’s flight test facility. There is a need to develop flight-load sensors capable of
measuring flight loads on helicopters during normal operations. This type of application will include extremes in
temperature and humidity as well as prevention of potential damage due to normal maintenance activities.

Army-19



A88-037 TITLE: Advanced Concept Ice Detector

DESCRIPTION: Development of an improved sensor in accuracy and reliability to measure the accumulation of ice
on helicopter rotor systems.

AB88-038 TITLE: Fiber Preforms for Low-Cost Resin Transfer Molding

DESCRIPTION: Work preformed shall include development of carbon fiber performs using low-cost techniques
such as braiding, knitting, weaving or other textile manufacturing techniques. Primary emphasis should include
cylindrical/cone shapes with integral flanges. Maximum diameter of performs shall (be) 20 inches. Preforms shall
have multiple layers and maintain shape after removal from tools. Preforms should be compatible with epoxy and
bismaleimide resin systems. Potential application includes helicopter gearbox housing and drive shafting.

AB88-039 TITLE: Computer Control and Acquisition of 3D Laser Velocimeter Signals

DESCRIPTION: Advanced experimental capability in laser velocimetry is needed to yield not only the complete
three-dimensional velocity vector at any point in the flow field around a helicopter rotor, but also in an in situ
measure of the size of the light scattering particle. Particle sizing is essential for discriminating in factor of those
particles that correctly follow the flow.

A88-040 TITLE: Real Time Laser Holographic Interferometry for Rotor Aerodynamics

DESCRIPTION: Substantial developments have been made recently in thermoplastics, automated digitization and
Artificial Intelligence (Al) expert systems. To support new real time holographic interferometry systems, special
techniques are required to acquire on-line interferograms with high efficiency, providing high quality data and on-
line image processing fringe analysis.

A88-041 TITLE: Advanced Computational Fluid Dynamics Schemes for High Performance

DESCRIPTION: to improve the performance of next-generation helicopeters by means of advanced blade tip
design, it is necessary to understand, predict, and modify the viscous transonic aerodynamics and tip vortex
formation by means of advanced computational fluid dynamics (ACFD) codes. The numerical simulation must
accurately and efficiently solve the Navier Stokes equations and preserve the vortex structure in the wake without
numerical or artificial dissipation. The numerical procedure should allow advanced, complex tip shapes to be
evaluated.

A88-042 TITLE: Ground Surveillance Radar Knowledge Based Target Tracking and Associative
Classification

DESCRIPTION: Harry Diamond Laboratories (HDL), through its various ground and airborne surveillance radar
programs, and its current studies in synthetic aperture radar (SAR) image analysis, has considered the various
techniques involved in automating many of the functional concepts and methods utilized by the trained surveillance
analyst to interpret, classify and identify targets detected and tracked by current surveillance radar sensors. We have
found that the basic criteria for such an analysis and the conclusions derived, is the fundamental knowledge of the
location relative to its current environmental surroundings which includes not only the terrain features, in the
immediate vicinity, but also the methods and conditions of travel, and the apparent relationship to other nearby
targets. Most of this knowledge can be obtained a priori through the efficient storage, search and display of
geographic maps and motion specific characteristic data relative to specific types of targets (i.e., wheeled, track,
helicopter, ect.).

In order to achieve the automation desired, natural terrain features, man-made features, and tactical overlays must be
stored in the system so as to allow rapid search, analysis, and reporting. Initial work on this subject would define the
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methods and concepts for implantation of a limited terrain knowledge base which would support added knowledge
based processing capability using the methods and concepts of Artificial Intelligence. Using these techniques, the
data would then be utilized by the system to produce valid conclusions relative to the classification or identification
of particular targets detected by the radar sensor system. One of the conceptual storage and retrieval methods
investigated by HDL, and which shows considerable promise, is the so-called “Quad-Tree” algorithm. This
technique partitions two-dimensional surfaces into quadrants, each quadrant into smaller quadrants, and so on until
the desired granularity is reached. In this manner, information may be contained in various levels of detail, the
search goes only as deep as required by the specifics of the request. In the case of maps, terrain features, target
characteristics, ect. this appears to provide the efficiency demanded by real time sensor operations.

Following the initial phase of the effort, during which the methods and techniques are firmly established, actual
implementation of a limited scope knowledge base systems test bed can be accomplished during a second phase
using a suitable tracking module an appropriate processing equipment.

A88-043 TITLE: High Dynamic Range Accousto-Optic Bragg Cells

DESCRIPTION: Bulk acoustic wave Bragg cells are used in various acousto-optic signal processing applications,
including channelizers, fourier transform architectures, and quadratic processing configurations. When laser light is
passed through an acoustic wave that is propagating in a piezoelectric crystal, the light is modulated by the signal;
both phase and amplitude information are preserved, and the light is diffracted spatially according to the periodicity
of the acoustic signals. The performance of the cell is therefore highly dependent upon transducer design for
impressing the rf signal into the crystal.

Proposals to increase the dynamic range performance of Bragg Cells are of interest, especially with respect to two-
tone third order intermodulation product response. Various techniques may increase the effective dynamic range,
e.g., polarization switching. Architectures and designs for acousto-optic signal processors that take advantage of
these techniques will be considered.

A88-044 TITLE: Real Time Foliage Penetration Synthetic Aperture Radar

DESCRIPTION: Traditional reconnaissance sensors have major limitations when tactical targets are located in
heavily forested areas. There is a growing realization that when targets are immersed in foliage, or screened by
foliage, this poses a major challenge to the collection of reconnaissance information. The presence of foliage creates
two major difficulties in the observation of military targets 1) the propagation of sensor energy through the foliage,
and 2) the discrimination of the targets of interest from the surrounding cultural features. A potential solution to the
problem lies in the use of high resolution multi-frequency, multi-polarimetric Synthetic Aperture Radar (SAR)
sensors. In addition to these parameters, the SAR may also be used interfermetrically to allow another degree of
freedom in the discrimination of targets in foliage. Also, the use of longer wavelength radars can penetrate through
the vegetation canopy. The electromagnetic (EM) wave interaction that takes place when a target is immersed in
foliage may be discriminated by the utilization of high resolution, multi-polarmetric, multi-spectral scattering
properties. SAR signatures comparison of images that include these parametric properties may provide the ability to
detect and classify these targets. A better understanding of the EM interaction with a metal target in a forested scene
calls for the formulation of all possible radar backscattering components. The polarization-sensitive characteristics
of the forested scene are accentuated by the presence of the metal object. For example, the SAR signature of a forest
and a metal object can be described successfully using radar backscatter from the canopy, the ground and target
interaction. The resolution capability of the SAR can also help to reduce the amount of scattering (clutter) from the
foliage so it doesn’t compete with the target. Quantitative analysis of the properties of the EM interaction for SAR
images of a tactical target in foliage is needed in order to generate a better understanding of the behavior of the
detection mechanism of these classes of targets in foliage.

A88-045 TITLE: Multichannel Pattern Recognition using Neural Networks
DESCRIPTION: Neural networks should be investigated as a mechanism for implementing multichannel pattern

recognition system. Potentially, a single system could recognize many different types of signals. For example, a
signal vector whose elements are variable functions of time can be represented as trajectories through hyperspace.

Army-21



An alternate representation is a two-dimensional surface where time is one axis and the feature index is the other.
An example of structure that can be represent this way is a spectrogram. The inputs to the neural network are the
intensities of corresponding time-frequency matrix elements. A speech-recognition system could be implemented
using the sonagram approach. Image recognition may be achieved using the spatial intensity matrix as the input
pattern. The same neural network could be used for both functions.

A slightly more complex situation involves the use of features from multiple sensors. With appropriate training, a
neural network will automatically combine features that are relevant to class separation. In this case, we
automatically perform multichannel data fusion. Of particular interest is the application of these techniques to multi-
sensor target recognition. In this case, features extracted from several sensors by signal processors are applied to the
network. Through training, the network will learn to associate sets of features with particular target types.

Phase | of an SBIR program would investigate processing architecture for multichannel pattern recognition.
Additionally, the characteristics of good features for neural networks will be investigated. The approximate
structures and algorithms will be tested in simulation. In the second phase, a multichannel pattern recognizer will be
constructed. This will contain feature extraction and network processors.

AB88-046 TITLE: Millimeter Waveguide Mode Conversion

DESCRIPTION: Millimeter wave technology has matured substantially in the last few years; however, no signal
waveguide configuration has been found to be most advantageous. For example, very often the circuit to be
examined is in microstrip, coplanar, or some other solid state format while the test equipment is in fundamental
mode rectangular metal waveguide. The conversion from the test equipment to the circuit being examined at
millimeter wavelengths is currently a challenging undertaking and difficult to reproduce.

The successful application of millimeter wave technology to real applications requires a means of routinely
accessing the circuit being developed. In other circumstances microwave and millimeter wave integrated circuits
(MMIC) chips are fabricated in quantity, but are not readily evaluated.

Requirements in this area also include on-wafer testing in the fabrication process. New concepts, approaches and
solutions are needed in this area.

AB88-047 TITLE: Optical Control of Phased Array Radar

DESCRIPTION: Phased array radar has been established conceptually for many years and has actually been
implemented in a few applications; however, the intricacy, cost and performance trade-offs have precluded the use
of phased array radar in many applications. The rapid progress now being made in gallium arsenide microwave and
millimeter wave integrated circuits (MMIC) technology makes this approach to radar requirements much more
feasible. Rapid progress is also being made in I11-V semiconductor electro-optic technology. The combination of
these two maturing 111-V semiconductor technologies shows considerable promise in advancing the practical
implementation of phased array radar. This will be accomplished by incorporating optical control and coordination
of the individual radiating elements in the phased array. The fact that both technologies are based on I11-V
semiconductors even offers the potential of function integration of optical and microwave tasks on the chip level.

The analog modulation of optical signals at microwave frequencies is beginning to be addressed for applications
such as optical communications and signal processing, but radar requirements will challenge the state-of-the-art in
this area (requirements as high as 100 GHz) for some time to come. By this means a microwave signal can be
conveyed on an optical carrier to the radiating apertures. Precise phase shifting of optical signals can be converted
into microwave phase shifts, thus relaxing the pressing requirements for high-frequency microwave phase shifters.
Also, optical attenuation can shape the power distribution across a microwave array.

Critical aspects of this approach are microwave modulation of optical signals (especially at 10 GHz and above),

optical phase shifters, optical attenuators, and the recovery of the microwave signal from the optical carrier. Harry
Diamond Laboratories has particular interest at Ku band and millimeter wavelengths.
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AB88-048 TITLE: Artificial Intelligence Enhanced Signal and Information Processing
DESCRIPTION: A. Artificial Intelligence Applied to Sensor Systems

Research supporting or leading to real-time artificial-intelligence-based enhancement in Army battlefield sensors,
sensor systems and battlefield management functions applicable to division level or echelons below. Appropriate
topics for research leading to implementation include—

M Natural language understanding of message streams, dialogues or text with emphasis on one or
more subproblems (e.g. collection of data, design and conduct of experiments, ungrammatical text,
reference, topic focus, real-time construction of mental model, integration of common sense,
syntactic and contextual knowledge, control of inference, speech acts).

(i) A study of the uses of language by the Army in above functions and potentials for useful research
leading to various kinds of automation.

(iii) Representations of space, time, events and scenes for use in language understanding or expert

systems.

(iv) Problems involved in real-time evolving knowledge bases.

(v) Integration of language processing and signal processing, or language processing and picture
processing.

(vi) Expert systems applicable to any of the above.
(vii) State-of-the-art hardware for symbolic processing: studies of the applicability or development
thereof.

B. Signal Processing

Research supporting or leading to the development of advanced, small, low power, high throughput signal
processors for radar, acoustic, electro-optical, etc. sensor applications in both single and multiple sensor
configurations.

C. Combined Signal and Information Processing

Research supporting or leading to the development of combined signal and information processing architectures
(hardware and software) applicable to major development areas such as automated target recognition (Al enhanced
scene understanding) and robotic sensing and control, fusion stations, etc.

A88-049 TITLE: Application of Neural Nets to Staged Speech Recognition

DESCRIPTION: Speaker-independent, continuous-speech, keyword-spotting techniques have been developed that
use staging of the recognition process to achieve high performance at moderate processor cost. One such approach
uses a first stage to do initial candidate word detection and alignment, then uses a second stage to do a high
confidence recognition based upon high resolution processing of spectrogram patterns. The task of the second stage
is then to resolve word recognition ambiguities which are residual after standard (e.g., dynamic time wrap template
matching) techniques have been applied. Processor in a neural net architecture have demonstrated an ability to
recognize displaced or distorted two-dimensional patterns with high reliability. Simulations of neural net
performances is slow without available neural computers. A staged processor will reduce the load of the neural net
process. Applying the neural net as a second stage, that is in series with more conventional word recognition
techniques, will allow neural nets to complement the capabilities of more standard speech recognition techniques.
Because of their considerable functional differences, it is likely that neural net processors and standards processors
will have weaknesses (missed detects or false alarms) which do not coincide.

A proposed first stage SBIR program would augment currently existing staged speech-recognition software with a
neural net-based second recognition stage and evaluate performance. Give the success of this approach, a second
stage SBIR program will develop a hardware demonstration of the hybrid architecture approach.
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A88-050 TITLE: Miniature Mechanisms for Conventional Safety and Arming

DESCRIPTION: The Army wants to investigate the feasibility of using miniature mechanisms to perform safety and
arming (S&A) functions for electronic fuzes. The goal is to reduce volume of S&A elements to less than 10% of he
volume of current devices. Another goal is the elimination of lubrication problems, or preferably, eliminate the need
for lubricants. Possible useful fabrication techniques include laser and electrical discharge machining, and the
deposition and etching of metals and semiconductor materials (micromachining). Three examples of devices that
could be considered for investigation are: (1) a reusable (at least 10 cycles) mechanical switch to control electrical
power (5 to 50 volts at 5 to 20 ma); (2) a mechanical switch (preferably testable) to trigger the firing pulse for an
exploding foil initiator (approximately 3 kV at 3 ka for 50 to 100 ns.); (3) a movable mechanical interruptor to
interpose in the gap (0.015) to 0.025 inch) between an exploding foil flyer and the explosive acceptor pellet. The
flyer to be stopped by this barrier will be Kapton ranging from 0.0005 to 0.0015 inch tick by 0.005 to 0.015 inch
square, moving at velocities of up to 4.5 km/sec (14,800 ft/sec). All mechanisms must work over the temperature
range from —40C to 75C and must survive and operate after mortar and gun launchings with peak longitudinal
accelerations of up to 30,000 g’s and rotational races of up to 25,000 rpm (2,618 rad/sec). The motive forces for
these mechanisms can come from these accelerations, small springs, and electrical power (28 vdc) available about
200 ms after the munition exits the mortar or gun muzzle. Phase | investigative efforts are expected to focus on
conceptual design, and analysis aspects (of at least 2 such devices) rather than hardware.

A88-051 TITLE: High Energy Density Metalized Plastic Film Capacitor

DESCRIPTION: The Army is developing electronic safe and arming (S&A) devices that contain in-line exploding
foil initiator (EFI) fire sets. The EFI in the fire set initiates the high explosive warhead of a munitions such as an
artillery round or missile. A typical fire set contains an energy storage capacitor which stores 0.2-0.5 ns. The copper
or aluminum foil electrode thickness is 0.0002-0.001 inches and the dielectric stress level (for plastic dielectronic
capacitors) is typically about 2 kV/mil. The size of a capacitor of this type is unacceptable for some application.

Possibilities for increasing the energy density of a plastic film capacitor and decreasing its size are: store the energy
at a higher voltage, increase the dielectric constant of the material, increase the dielectric stress level, and use thinner
electrodes that are integrally bonded without adhesive to the dielectric material. A metalized plastic film dielectric
capacitor is an example of a capacitor with the potential for development in this area. Important considerations for
the development of a capacitor of this type are:

o choice of dielectric material such as kapton, mylar, polypropelene, etc.

e maximum acceptable dielectric stress for “premium” material (where appropriate parameters are
controlled).

e Thickness of metalized electroded (typically aluminum).

¢ Inductance of electrodes and terminations.

e Mechanical properties of the terminations and overall construction for a high acceleration launch
environment (30,000g) and 20 years storage life at temperatures to 165°F.

A base line capacitor would be 0.15 MF, 2kV and < 20 nH inductance or the same amount of energy stored at a
higher inductance. During this Phase | effort, we would like a contractor to optimize the design trade-offs between
voltage, electrode and termination inductance, and other parameters, design the capacitor fabricate prototyOpe
capacitors, verify the viability of the design through analysis and tests and provide prototype capacitors to HDL for
further evaluations.

AB88-052 TITLE: Electromagnetic or Electronic Devices to Measure Sub-Nanosecond Transient Fields
DESCRIPTION: Electric and magnetic field sensors are | use to measure very fast transient electromagnetic fields.

The output of these sensors yield the amplitude and risetime of the fields which may reach several thousand volts
per meter in less than one nanosecond.
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A drawback to these sensors is that the out puts are the derivative of the fields and integration of the responses is for
sub-nanosecond risetimes, the responses must be digitized and input to a computer for integration. This is time
consuming and error prone.

A need exists for either an integrator capable of processing these responses or non-derivative type sensors. The
integrator should have a loss of no more than 20 dB and be capable of a 350 picosencond risetime, 10 to 90%. The
sensors should measure transient fields with the stated risetime and amplitudes as low as —25 Volts/Meter and —0.07
A/M.

A88-053 TITLE: Phase Only Optical Encoders

DESCRIPTION: Real-Time pattern recognition requires a correspondence of stored object information with an
evolving real-world environment. Coherent-optical cross-correlation techniques have the potential for true parallel
processing at TV frame-rates. Signal to clutter considerations, however, limit the type of useful processing to phase-
only. Effectively using phase-only Fourier transforms for correlation redistributes the transform energy,
emphasizing the high frequency components. This enhances the correlation by both narrowing and heightening the
peak. This redistribution of Fourier energy reduces the size and power requirements of the coherent sources needed
at the cost of higher complexity in the optical encoders.

Proposals to explore the development of phase-only optical encoders for real-time pattern recognition are desired.
Attention must address digital encoding at 10 to 100 MHz data rates. Array sized of at least 120 * 128 elements are
needed. Sizes should not exceed 1 inch of optical surfaces.

A88-054 TITLE: 1.93 Micrometer Semiconductor Detector Diodes

DESCRIPTION: At present, the active optical (AQ) proximity sensor designs are based on using 0.9 micrometer
GaAs laser diode and Si PIN or APD detector technologies. At this wavelength the false-alarm problem due to
return signals from aerosol and foliage background is of great concern to the sensor designer. To overcome this
problem one possible solution is to operate at longer wavelengths. From various considerations 1.93 micrometer
appears to be an optimal wavelength.

PIN detectors based on I11-V semiconductor material technology are needed to detect electromagnetic radiation at
1.93 micrometers. These detectors are required to have risetime of a few nanoseconds, high quantum efficiency and
very low dark currents. When these PIN detectors are developed, they should be packaged in a conventional package
so the design engineer can use them similarily to present Si detectors.

AB88-055 TITLE: Innovative Electronics Packaging fro Artillery Fuzes

DESCRIPTION: Increasing mission complexity and the reduction of available space in artillery fuzes requires new
concepts in packaging. In the past the electronics were built with pin-in hole components on epoxy fiberglass circuit
boards. There boards were then foam potted after assembly into the fuze body. Packaging techniques that address
areas of surface mount devices, injection molded 3D circuit boards, flexible circuit boards, encapsulates, adhesive
bonded interconnection tape, interconnection technology, or chip on board technology need to be investigated. The
technologies developed must be consistent with high rates of production. Modularity testing, and low cost, and meet
the artillery-projectile, fuze-operating, and environmental requirements.

AB88-056 TITLE: Multiconductor Cable Parameter Measurement Concepts
DESCRIPTION: The Electromagnetic Pulse survivability/vulnerability analyses on systems require a knowledge of
EMP coupling to penetrators. Typical penetrators on Tactical Army system consist of multiconductor cables, some

of which are shielded with a braided, tinned copper material. The EMP-induced currents onto the external shield can
be determined analytically by several methods; however, the determination of the distribution of signals among the
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individual interior conductors is a complicated process. Analytical methods have been postulated to estimate this
distribution by multiconductor cable models which use matrices that describe the capacitance and inductance
between interior conductors and the shield. Other parameters that can be used to estimate the coupling to the interior
bundles describe the electrical characteristics of the braided shield. These quantities are surface-tzansfer impedance
and transfer admittance.

The proposed research consists of the postulation of concepts and methods for experimentally determining the
quantities that describe the coupling to interior wires of a multiconductor cable, i.e., the capacitive and inductive
matrix, surface transfer impedance and transfer admittance. Follow-on tasks would involve the acquisition of test
equipment and feasibility demonstration. The results of these measurements shall be convolved with the external
current response to predict the interior cable bundle response to a free field HEMP. These results can be
quantitatively evaluated in a simulated free field EMP environment.

AB88-057 TITLE: Flexprint Inductor/Transformer and DC-DC Converter Configuration

DESCRIPTION: The Army is developing electronic safe and arming (S&A) devices that contain in-line exploding
foil initiator (EFI) fire sets. The EFI in the fire set initiates the high explosive warhead of a munition such as an
artillery round. One important component of an EFI fire set for most Army applications is the dc-dc converter for
charging an energy storage capacitor. Conventional magnetic components such as a pot-core transformer in a typical
square wave or flyback converter configuration add considerable cost and bulk to the dc-dc converter. They are also
difficult to package for survival in a high acceleration (30,0009) launch environment.

A possibility for reducing the cost and bulk of a dc-dc converter magnetic component is to use printed circuit spiral
coils that are laminated into a kapton flexprint assembly with permeable material such a discs of metglass. (An “air
core” configuration would probably be adversely affected by the close proximity of the metal fuze body). It is
expected that such a configuration would have excessive losses and other undersirable characteristics that would
make it unsuitable for use in a traditional square wave, sine wave, or flyback dc-dc converter. However, there are
possibilities for using such a device effectively in dc-dc converter operating in a forward pulsemode or in a pulsed
resonant mode. For some applications efficiency is not an important consideration. A baseline configuration would
be cylindrical with a diameter of 1.3-1.5” and a thickness determined by the number of coil and metglass
laminations. One possibility is to drive a voltage multiplier which would have its capacitors included in the flexprint
laminated assembly as plastic film capacitors. The nominal performance requirement for the dc-dc converter using
this flexprint assembly is to charge a 0.1 MF capacitor to 3 kV in 0.5 seconds from a 20- to 40-volt source.

For this Phase I effort, we would like a contractor to develop an analytical/empirical model for designing a nearly
optimized flexprint inductor/transformer, identify a dc-dc converter configuration and operating mode, fabricate
prototype inductor/transformers, and combine these with laboratory test equipment and breadboard circuits to form a
functioning dc-dc converter, verify the viability of the design through analysis and t4est and provide functioning
samples to HDL for further evaluation.

AB88-058 TITLE: Selective, Narrow-Notch Filtering for Wide Bandwidths

DESCRIPTION: Selective notch filtering development in an RF signal processing environment is lacking in the
capability of narrow notch with wide passbands filters. In the past, the effort ahs typically been in very narrow
notches with narrow passbands or wide notches with wide passbands. The filters necessary to fill this gap would
have notch-to-passbands ratios of from 0.15 to 0.25 percent and (hotch 3 dB to 50 dB bandwidths) shape factors of 6
or less. The pass band of such a filter could be plus and minus 35 MHz (or more) about the notch with a 3 dB notch
width of 150 KHz. Experiment and development are needed to bring current devices and new technology together.
Advances in devices and/or stacking devices indicate that this type filter could be developed using approaches not
available before. Proposals to explore this line of development are of interest to signal-processing architectures and
designs that require signal elimination.
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A88-059 TITLE: Electroplating Lead Dioxide with Superior Adhesion and High Coulombic Capacity

DESCRIPTION: Characterize and demonstrate the feasibility of electrodepositing lead dioxide with superior
adhesion and high coulombic capacity onto a nickel-plated 0.004” steel substrate. The lad dioxide shall not peel,
crack or separate from the nickel-plated substrate when bent 180° in both directions from the flat configuration thus
applying both tension and compression to the electroplate along the fold line (cracking not in excess of 0.10” in
width is permitted). Coulombic capacities when discharged are -40° C, 25° C and 60° C at current densities of 45
and 240 ma/in® shall be in excess of 40 coulombs/ in? and not differ by more than 15%.

AB88-060 TITLE: Electromagnetic Coupling to Conductors in the Presence of Real Earth

DESCRIPTION: Various approaches have been employed to calculate the electromagnetic coupling to conductors.
With varying degrees of accuracy these techniques have been applied to conducters in the presence of real earth. It
has been observed by comparison to experiment that the accuracy of the calculations is drastically reduced when the
conducter is close, on, or in the earth. Since Army Systems typically include cables on the ground, it is important
that accurate coupling preductions e made to determine system vulnerability to electromagnetic environments (e.g.,
nuclear electromagnetic pulse).

Innovative research is solicited that will provide more accurate broadband electromagnetic coupling predictions on
conducters located in close promimity to the air/earth boundary (in air, in earth, or on the boundary). Such models
should address the local characteristics of the media, nonlinear effects as corona and arcing, conductor-insulator
effects. The effort can address such coupling in the presence of intense ionizing radiation. The time regime of
interest (electromagnetic pulse) spans the nanosecond to millisecond regime (kilohertz to GigaHertz regime).

A88-061 TITLE: Exploding Foil Initiator Fire Set Design

DESCRIPTION: The Army is developing electronic safe and arming (S&A) devices that contain in-line exploding
foil initiator (EFI) fire sets. The EFI in the fire set initiates the high explosive warhead of ammunition such as an
artillery round of a missile. A typical fire set for a small Army missile application will store 0.3J in a 0.15MF
capacitor at 2 kV and discharge this energy through a spark gap switch and “bulls-eye” connector into the EFI. The
capacitor is charged by dc-dc converter. Both size and cost of this type of fire set are unacceptable for low cost
miniature applications such as mortar and artillery rounds.

A possibility for reducing the size and cost of an EFI Fire set is to store the required firing energy at a much higher
voltage. The expected practical voltage range is 6-12 kV. An important consideration in “scaling” the energy storage
voltage in an EFI fire set is the corresponding set of design trade-offs. The improved capacitor volumetric efficiency
and less stringent performance for most circuit components must be compared to the over all insulation requirements
and dc-dc converter performance requirements. For a 6-12 kV fire set design, it would be practical to use a stacked
plate plastic film or a one- or tow-layer ceramic capacitor. Other possibilities are to form the energy storage
capacitor in the EFI interconnect flexprint assembly or in a flexprint assembly that could be wrapped around the fire
set.

For this Phase | effort, we would like a contractor to consider the appropriate design trade-offs, select an optimum
operating voltage, design a fire set (the EFI will be supplied by HDL), fabricate prototype fire sets, verify the
viability of the design through analysis and test, and provide prototype fire sets to HDL for further evaluation.
Fabrication of these prototype fire sets can be accomplished with “ cut and paste” or other convenient techniques
that are compatible with the technical objectives. The critical elements of the dc-dc converter such as a miniature
transformer or a voltage multiplier must be included in the prototype first sets to demonstrate feasibility; however,
laboratory test equipment or a large breadboard may be use to operate the critical dc-dc converter elements.
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A88-062 TITLE: Remote Los Level Wind Sensor

DESCRIPTION: A small light-weight, inexpensive ($10k or less) sensor is required to provide wind speed and
direction at 20 meters altitude within 10 seconds. Such a sensor must work on an Multi-Launch Rocket System
(MLRS) Launcher with its engine running under all weather and battlefield environments.

AB88-063 TITLE: Weather Effects on Background Signatures

DESCRIPTION: Visual and infrared signatures of natural and man-made objects vary with changes in weather. This
requirement is for the development and validation of algorithms and models that quantify background signatures
(visible and infrared) under varying weather conditions. The research is required to address both the earth’s surface
and the sky with various amounts and types of clouds.

A88-064 TITLE: Tactical Mesoscale Moisture Model

DESCRIPTION: There is a need to develop a complex terrain mesoscale diagnostic/prognostic moisture model that
is capable of being run efficiently on a microcomputer or minicomputer. This should include tactical implications
for mobility purposes.

AB88-065 TITLE: Knowledge Representation for Weather Maps and Imagery

DESCRIPTION: The absence of adequate techniques for the representation of knowledge about imagery and map
data remains and obstacle to the development of machines that reason efficiently about the weather. Applications of
artificial intelligence techniques to weather will require techniques for efficient representation, display and
manipulation of map and imagery features in an artificial intelligence (LISP programming) environment. In
particular, tools are needed that provide convenient links between symbolic level descriptions and icon level
representations. Such a representation scheme should include techniques for recognition and manipulation of map
isolines, front, troughs, and cyclones, as well as tools for location of cloud boundaries and cloud features from
satellite imagery. The scheme should be integrated into and fully compatible with a LISP programming
environment, permit mouse-sensitive manipulation of images, and provide for LISP language manipulation of higher
level image features.

AB88-066 TITLE: Tactical Wind Sensor

DESCRIPTION: Design, develop, and test a low-power-consumption, battery-operated, small, lightweight, low-cost
sensor for measurement of surface winds to typical heights of two meters under battlefield conditions. Demonstrate,
evaluate the concept to support battlefield weather prediction, analysis, and effects for integration into tactical Army
operations.

A88-067 TITLE: Model of Shaped Charge Jet Interaction with Gun Propellant

DESCRIPTION: The impact of a shaped charge jet into the propellant section of a large caliber munition can result
in a detonation of the propellant. With the advent of low vulnerability ammunition propellants, the shock wave
produced within the propellant bed is known to degrade to a combustion wave in some cases. A model that
described the transition from detonation to deflagration (note the ordering) is required to understand the
phenomenon so that design rules can eventually be constructed.
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A88-068 TITLE: Target Value Analysis

DESCRIPTION: Development of techniques for target value analysis would help provide an important input to
dynamic fire support planning. For each target within, say, a brigade are-of-influence the contractor should construct
a hierarchy of variables and subvariables. Targets could be ranked with some base values for subsequent
modification by either the commander or a computer program. Inference nets could include facts involving
“inherent” value of the target (e.g., number of tanks, range of air defense guns) and involving “tactical” value (e.g.,
location, casualties believed inflicted). The following is a list of possible factors to consider: priority of supported
unit, urgency, target type, size (humber), parent unit, easting, northing, radius, posture, terrain, weather, activity,
threat, lethality, time form forward line of troops (FLOT), distance from FLOT, unit area (friendly), direction of
travel, speed, acquisition, and desired attack location.

AB88-069 TITLE: Drafting Capability for Ballistic Research Laboratory (BRL) Solid Modeling System

DESCRIPTION: BRL currently employs a constructive solid geometry solid modeling system to model complete
weapon system. The geometric data is stored in binary UNIX files, in fixed record lengths. The files are structured
hierarchically, similar to the UNIX file system but in a global name space. It has become desirable to add a drafting
capability to this system. This drafting system should have at least the following features and capabilities:

(1) dimensioning (detailing and associative)

(2) tolerancing and labeling with multiple fonts

(3) support for most standard plotters (pens, electrostatic, laser)

(4) software must be written in the C programming language, under UNIX (sysV and/or 4.nBSD)
(5) drawings must conform with national standards (ANSI, JIS, 1SO)

The software should be targeted for two specific machine types, the SGI IRIS family and/or SUN workstations. An
extensive library of routines for manipulating the solid model data files will be provided.

A88-070 TITLE: Terminal Effects Technology

DESCRIPTION: One of the first steps in evaluation of a warhead concept is the prediction or estimation of its
ability to perforate an armor envelope and generate behind armor effects (fragments, residual penetrator,
overpressure, temperature). The complexity of modern armors and in some cases the unknown
phenomenology/dynamic properties of materials make such predictions difficult, if not impossible. The recourse is
often to full scale testing. Development of models to predict behind armor effects is necessary for efficiency in
screening alternative concepts.

A88-071 TITLE: Atmospheric Pressure Burner system with Precision Motion Stage

DESCRIPTION: Fundamentally important Army research on laser multiphoton processes in atmospheric pressure
flames which include corrosive premixed gases and fast and slow burn rate mixtures that are stabilized over a wide
range of stoichiometries is pursed in this laboratory. The present burner is merely a simple welding torch which is
mounted on a metal block; a rudimentary and imprecise system with no precision positioning capabilities. Therefore,
there exists a real need for a compact benchtop atmospheric pressure burner system. This system should include a
burner (which can handle a wide range of flame stoichiometries, corrosive gases and fast/slow burn rate mixtures), a
microprocessor-controlled gas flow delivery system and a microprocessor-controlled x-y-z-rotation stage burner
positioner.

A88-072 TITLE: Display-Interactive Eye Movement Monitor Based upon Image Processing Techniques

DESCRIPTION: It has often been suggested that the most efficient way for an operator to interact with his display
would be to monitor where he is looking on the display. That is, rather than having to move a cursor to a particular
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point, he would simply look at that point. For example, an aviator could look at a point where he thinks that a target
is possibly located, push a button located on the cyclic, and that part of the display would be electronically zoomed
and enhanced. Or, in low-bandwidth driving as in the Army technology-base enhancement of autonomous machines
(TEAM) program, the camera movement could be slaved to the eye’s movement so that the operator is presented
with a high-resolution window at whatever part of the display he is looking. Such systems have actually been built
but, to date, have not proven to be practical due to lack of accuracy and timeliness. Also, they tend to lose
calibration rather quickly. Most of these systems are based upon traditional techniques of eye movement monitoring
such as steering a corneal reflex beam or monitoring the simple intensity changes in a patch of light superimposed
upon the limbus (the border between the iria and sclera). The few system that do use image processing techniques
are not using very powerful algorithms or hardware. Using powerful, stat-of-the-art image processing algorithms
and powerful but compact hardware, it should now be possible to build a highly accurate, non-intrusive eye
monitoring system for display interaction. Unlike current occulometers, this system would use a compact enough for
use in military systems, and would be continuously self calibrating.

A88-073 TITLE: Artificial Intelligence for Logistics Planning Systems

DESCRIPTION: There is a need for the integration of advanced research techniques for the application of artificial
intelligence (Al) to tactical logistics planning and scheduling problems. Al-based decision support systems will be
required to enable field logisticians to make maximum effective use of available supplies, storage and transportation
assets for combat service support. Al-based decision support systems will enhance the prediction of resupply
requirements, the allocation of transportation assets, the rapid evaluation of alternative logistics support plans, the
coordination of inventory shipments, the distribution and maintenance of controlled supply rates, the scheduling of
vehicle and equipment maintenance activities, and the determination of stockage, repair and distribution policies.
Specific areas of interest are —

Diagnostics/prognostics

Logistics planning (route recon, site selection, supply rate forecasting, etc)

Information processing (automated logbooks, inventory control, maintenance facility scheduling, etc)
Movement control (transportation scheduling and allocation)

oooTpe

Emphasis should be on innovative, knowledge-based approaches (including a rich knowledge-representation scheme
and advanced control structures) to well constrained and focused military logistics applications. The work should
include a serious effort at knowledge acquisition (bidders must posses or obtain tactical logistics expertise) and
prototype development (bidders must have their own computing facility).

A88-074 TITLE: Knowledge-Based Tailoring of Human Factors Engineering (HFE) Requirements in
Requests for Proposal (RFPs)

DESCRIPTION: The complete and correct specification of Human Factors Engineering (HFE) requirements is
crucial to the successful development and acquisition of Army material. Tailoring of the HFE section of the Request
for Proposal (RFP), so that overly general or inappropriate specifications are eliminated, is a significant factor in
insuring a successful HFE program. The use of artificial intelligence can provide flexible, knowledge-based
modification of large amounts of variable text, which can contribute, both in terms of speed and consistency, to the
reparation and tailoring of acquisition requirements. Specific requirements are for —

a. Knowledge engineering to acquire specific product information from the different Army commodity
commands which can impact RFP tailoring decisions. Conduct systematic, structured interviews to gather the
informal principles and strategies of experienced HFE manager. Determine what minimum information must be
queried from the user to provide a complete product description (structure, capabilities and functions) and what
additional knowledge can be inferred from it. Generate Statement of Work (SOW) variable input text and selection
criteria, and glean the heuristics for the selection and tailoring of Data Item Descriptions (DIDs) and the generation
of the Contract Data Requirement List (CDRL) and the Document Summary List. Develop procedures for
maintaining consistency of these documents with the tailored MILSTD-46855B.
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b. Construction of an object oriented hierarchical knowledge base which can use multiple inheritance, as
well as other forms of inferencing, to reason about likely product characteristics (minimizing the necessity for
further user questioning). Store this product-specific knowledge in a form that can be easily accessed and modified
in later acquisition phases. Delivery vehicle should be an Apple Macintosh personal computer.

c. Use product specific knowledge, together with other concerns (development phase, acquisition strategy,
contract type, design technology) that will effect the tailoring process, as inputs into an off-the- shelf text processing
tool for the generation of a tailored SOW, CDRL (calling out only appropriate DIDs), and Document Summary List
(calling out the appropriate tailoring of the requested DIDs).

d. Development an expert-computer interface to provide a tool for the easy and effective custom tailoring
of the system. This capability will ease the updating and renewal of system knowledge, as new products are
developed, new regulations are promulgated, and new, successful RFP input text is written.

AB88-075 TITLE: Bonding to Unprepared Surfaces

DESCRIPTION: Bonding to unprepared surfaces, especially those encountered while attempting to field repair
gives rise to a number of problems. Foremost among these is poor strength and durability of the resultant bonds.
There is a requirement for polymer-based primer coatings having so strong an affinity for adherend surface
constituents that they are able to displace contaminants such as water thus providing a surface to which acceptable
bonds can be formed. Such joints should have excellent environmental durability in that moisture, the principle
factor in bond deterioration, will be denied access to the primer/adherend interface.

AB88-076 TITLE: Advanced Gear and Bearing Technology

DESCRIPTION: Innovative technology is required to enhance the performance and durability of gears and bearings
that must survive the more stringent environments of next generation Army aircraft engines. Areas of importance
include:

a. Self-Lubricating Bearings: Self-lubricating bearings are needed that can be used under high loads for
extended periods in the absence of any external lubricant without seizing or galling. The goal is to successfully
demonstrate performance using current standard tests.

b. Hard, Diamond-like Coatings: Equipment and procedures must be developed to produce diamond-like
coatings on ball bearing balls and races using carbon-containing gasses at temperatures lower than the tempering
temperatures of the most heat treated steels. The deposition rate should be high enough to have a reasonable
thickness in reasonable time.

c. Rapid Test Methods for Evaluation of Tribo-Corrosion Properties of Materials: A rapid test method is
needed to evaluate the threshold stress value for breakdown of passivity during corrosion of materials. The
equipment, instrumentation, and analysis will utilize the principles and concepts of electrochemistry and scratch
hardness measurements. Correlation to existing standards must be demonstrated.

d. Sub-Surface Flaw Detection in Gear and Bearing Configurations: Immediate sub-surface flaws in gears
and rolling element bearings can be potent crack-initiation sites. These flaws are most dangerous when they exist at
depths between 0.001 and 0.010 inches below the surface depending on the size of the flaw. The flaws can be
exogenous inclusions, precipitates, or even preexisting cracks (which do not intersect the surface). Nondestructive
testing (NDT) techniques exist that are capable of detecting these flaws in specific areas, but a cost-effective way is
needed to inspect the entire critical surfaces of the gears and bearings.
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A88-077 TITLE: Nondestructive Evaluation (NDE) of Residual Stresses in Metallic Armor

DESCRIPTION: Residual stresses are known to have a critical effect on the service of structural components
subjected to static and dynamic stresses, particularly in aggressive environments. Nondestructive evaluation
techniques have been developed for nonferromagnetic materials (specifically aluminum) using ultrasonic methods.
NDE techniques are currently needed to routinely quantify the magnitude of residual stresses in ferromagnetic
materials (specifically steel) used in armor systems. The Barkhausen Noise Analysis Method is of particular interest
for this work, but other electromagnetic methods or other appropriate NDE methods may be desirable depending on
their effectiveness.

A88-078 TITLE: Production Process for Assembling and Bonding Ceramic Tile Arrays

DESCRIPTION: Design concepts, procedures, and implementing means are needed for production processes to
assemble and rapidly bond and precisely arrayed ceramic tiles to cover surfaces as small as several square feet or as
large as hundreds of square feet. The arrays will cover aluminum alloy, hardened steel or fabric-reinforced plastic
surfaces with an intermediate elastomeric adhesives/sealant layer of 0.020 inch or more in thickness. The designs
and procedures should accommaodate slightly warped, over-dimension, and under-dimension tiles and screen and
reject tiles excessively warped oversized or undersized. Tile edges must be spaced from adjoining tiles by 0.04 to
0.06 inches. Tiles are squares or hexagons with dimensions of 4 inches minimum and 8 inches on a side or across
flats.. Tile thicknesses are in the range of 1.2 to 2 inches away. Only one size and thickness will be used on any one
surface. Surfaces covered may be flat or have simple compound curvature of large radii and may be horizontal,
vertical, or inclined. Edges and corners may be sharp or rounded and formed by the intersection of two planes or
three planes. Concepts requiring tiles to be covered or the space between tiles to be filled are acceptable.

A88-079 TITLE: Material Processing Using High-Energy Field Pulses from Superconductors

DESCRIPTION: Economical methods are needed for the processing of materials during manufacture of Army
material. Explore the use of high energy density fields generated by superconducting devices to induce material
flow in monolithic or particulate systems. With the discovery of “higher temperature” superconductors, the
economic and technical barriers for implementing high-strain-rate material processing with superconducting force
fields may have been lowered or removed. Three possible processing routes that utilize superconducting hardware
have been identified: 1) Interfacial joining/bonding of similar and/or dissimilar monolithic forms, 2) Consolidation
of multilaminate or particulate media into near-net-shape forms with conventional or composite microstructures, and
3) Shaping operations for semi-finished and finished products. Prototype hardware development for a specific
processing option combined with substantial materials evaluation of bulk and/or interfacial integrity of high-energy
pulse treated samples should yield initial measures of processing feasibility.

A88-080 TITLE: Joining of Thermoplastic Composites

DESCRIPTION: Develop improved designs and novel joining techniques that can be applied specifically to ply
ether ether ketone/graphite structures with shear loads of failure competitive or superior to existing epoxy/graphite
structures for aircraft applications.

A88-081 TITLE: Sol-Gel Processing of Glass-Ceramic and Ceramic Matrix Composite

DESCRIPTION: Sol-Gel based processing of ceramic materials offers many advantages over current processing
methods. Low temperature processing, net shape capability and purity are the major advantages; however, existing
gel-based processing methods are not sufficiently advanced to produce competitive glass-ceramic and ceramic
matrix composite materials. A great need exists for these materials and sol-gel based processing methods may be
the answer.
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A88-082 TITLE: Methodology for Advanced Material Characteristic Data Base

DESCRIPTION: The increasing utilization of advanced ceramic, organic, and composite materials requires major
changes in method of uniquely identifying them. Whereas metals can normally be defined by commonly approved
alloy designations and processing conditions, this is not true for advanced material. A methodology must be
evolved to quantitatively describe the unique signature chemistry, physical structure, and defects of these materials
for use in applications such as expert/artificial intelligence systems for in-process manufacturing quality control,
material verification, and selection.

A88-083 TITLE: Development of Expert Systems to Enhance Survivability Against Ballistic and Laser
Threats

DESCRIPTION: Future military combat vehicles will encounter a broad variety of ballistic threats against armor
systems and laser threats against optical systems. Systems design must take into account the considerable data
available on a ballistic and laser interactions with materials. Armor designs must consider combinations of metallic,
ceramic, polymer, and reactive components in appropriate configurations to defeat specific threats. The design of
protected optical systems must consider laser interactions with glasses, glass-ceramics, and optical ceramics, as well
as laser-reflecting thin films. Expert systems are needed to facilitate the optimum design of these complex systems
based on data bases available within Army and elsewhere.

A88-084 TITLE: Surface Plasma Fluorination of Rubbers to Enhance Chemical Resistance

DESCRIPTION: Many flexible and resilient rubbers suitable for belts, hoses, and gaskets are not resistant to the
deleterious effects of chemical warfare agents and decontaminants. Techniques must be developed to confer
chemical resistance to the surface, while retaining the fluorination treatments of polymeric materials have not
produced useful improvements in the barrier properties. Recent methods have been developed for the fluorination of
polymer surfaces by means of a plasma generated from fluorocarbon gases. Utilization of the recently developed
surface plasma fluorination treatments of rubber materials is desired to reduce or eliminate the sorption of (and
degradation by) chemical agents and decontaminants.

A88-085 TITLE: Technology Integration for Software Productivity Enhancement

DESCRIPTION: The software life-cycle costs continue to be an ever increasing percentage of the total burdened
cost for any Army system. New and innovative approaches must be surfaced to enhance programmer productivity
and reduce the software life-cycle costs. These new breakthroughs will come through the effective integration of
such technologies as color graphics, smart human interfaces, next-generation database systems, artificial
intelligence, software engineering, and new mass storage hardware devices. This task will result in a prototype
system that merges these technologies in a fashion that will reduce the software costs in all phases; i.e., software
development through improved interfaces and software reuse, maintenance through improved documentation and
debugging aides, etc.

A88-086 TITLE: Spread Spectrum Packet Radio Networks

DESCRIPTION: Research is needed in the area of architectures and protocols for large, spread-spectrum packet
radio networks. These networks are likely to have dynamic topology requiring frequent updating of the routing
tables. A complete understanding of the distribution of data and control in such networks is needed which is both
efficient and reliable. It is highly likely that a hierarchical network architecture and the associated protocols and
algorithms will be required. Techniques for reduced acquisition and synchronization time and optimal routing are
needed to provide maximum throughput. Adaptive network techniques are needed to improve the survivability of
the network in an environment of intense interference. Such techniques may include the adaptive use of power
control, code rate control, adaptive antennas. These networks will be highly complex and will require simulation
and modeling to provide an automated environment for network design and evaluation.
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AB88-087 TITLE: Embedded Real-Time Artificial Intelligence Requirements

DESCRIPTION: The Army is pursuing a number of programs that require the inclusion of Artificial Intelligence
(Al) elements or if you prefer Machine Intelligence (MI) elements. In a majority of these programs the applications
will have very high performance specifications to satisfy the high computational requirements and be operational in
an on-line real-time environment. Some technical issues that require some quantification and then appropriate
research and development is the specification of the projected requirements for computer architectures, hardware
development environments, attributes of real-time languages/operating systems, and delivery system
characterizations. The final report will specify performance features for the above system facets, present state-of-
the-art, technology barriers to present realization of system performance, and recommended approaches to overcome
these deficiencies.

AB88-088 TITLE: Ultrafast Signal Processing Algorithms and Architectures

DESCRIPTION: Signal processing algorithms and architectures are interdependent and also dependent on the
implementation technology and the application. Methods are needed to transform highly complex signal processing
functions to highly parallel or concurrent structures for realization consistent with the implementation technology.
The ultimate goals should be to maximize speed through the optimum concurrency/parallelism and to minimize
delay, or time steps, to perform the process. Techniques that transform the processing function to highly efficient
architectures such as systolic, wavefront, cellular automata, and neural networks, and further understanding of these
architectures are needed. This research must consider the regularity of communications between processing
elements, the length of interconnection that produces delay, and the distribution and organization of memory and
instruction.

AB88-089 TITLE: Non-Destructive Evaluation Method for On-Line Inspection of Materials and Structural
Components During Fabrication

DESCRIPTION: Present non-destructive techniques for the purpose of quality control require the object to remain
in place during the inspection period; however, to maximize the efficiency, modern manufacturing technologies are
developed for automation and continuous processing from simple material forms to complex structural components.
For example, a manufacturing process may be developed to fabricate continuous fiber-reinforced metal-matrix
composite structural components in one operation with starting constituent materials of fiber and metal. To ensure
the reliability of the final product an on-line non-destructive evaluation (NDE) method is required. The method
must be able to identify the mechanical, thermal, chemical, and electrical disturbances in homogeneous and
heterogeneous materials that contain variations in properties and mechanical defects in the internal structure. The
NDE method must also have the potential for automation especially in processing and interpreting the information
acquired during the operation.

To illustrate the proposed NDE methodology, a sample problem should be described demonstrating how the NDE
results can be assessed analytically and experimentally and how the test variables might affect the resolution of the
results.

A88-090 TITLE: Optical Bistability in GaAs/AlGaAs Structures

DESCRIPTION: Optical bistability in semiconductor devices, and bistable switching of cw lasers in both infared
and visible spectral regions have been shown by various research groups. Optical bistability has applications in
optical signal processing, including fast switching parallel processing and optical logic. The principle goals of this
program will be to (i) develop optical bistable devices using GaAs/AlGaAs structures, (ii) optimize the various
parameters in these devices such as switching irradiance, power, energy, speed, power dissipation and packing
density, and (iii) investigate and tentatively suggest configuration of these devices for possible computer
architectures.
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A88-091 TITLE: Neural Network

DESCRIPTION: Technological advances in the battlefield has produced data at rates that exceed our capability to
process in real-time. With information that is not only voluminous, but also interrelated, incomplete, and often
erroneous, the processing is even more difficult. The inherently fast parallel processing and self-learning
mechanisms of neural nets promises to provide the real-time responses required.

The objective is to investigate and exploit the principles of neural nets and their electronic and optical realization to
achieve self-learning systems that can be utilized in such applications as speech recognition, signal processing,
image processing, pattern recognition, and fuzzy-knowledge processing.

A88-092 TITLE: Planar Impatt Amplifiers and Combiners

DESCRIPTION: Future Millimeter Wave communications systems require low-cost millimeter wave amplifiers in
the 35 to 45 GHz frequency range. A single diode IMPACT unit amplifier in a planar configuration shall be
designed, analyzed, and tested. In addition, planar combining structures using Wilkinson and/or Radial line
combining schemes shall be designed combining the planar unit amplifiers.

A88-093 TITLE: Optically Isolated Sensors for Megawatt Components

DESCRIPTION: Efficient, reliable megawatt electronics for advanced tactical and strategic weaponry requires
optical isolation of sensor signals feeding command/control logic. The power levels needed for future weapons such
as electromagnetic launchers, microwave weapons, lasers, and particle beams are so high that existing isolation
techniques will not protect the low voltage computer-controllers. The sensor signals include pulsed voltages across
multi-kiloampere switches which vary in voltage from tens of kilovolts to a few volts in times less than 10
nanoseconds, currents that range from a few hundred amperes to megamperes in a millisecond or less, and timing
signals with 100 picosecond jitter. The goal is to devise passive optically-isolated sensors that derive their operating
power from the signal it is measuring, though tens of hours of battery-powered operation would be acceptable.
Approaches should include the use of electro-optic, faraday rotation, and similar techniques. Active techniques
include the use of a laser diode probing signal transmitted to the device to be measured via fiber optics with the
return signal converted to analog or digital voltages at the computer-controller.

A88-094 TITLE: High-Speed Digital-to-Analog Converters

DESCRIPTION: Direct Digital Synthesizer (DDS) architectures meeting a majority of the military frequency
synthesizer requirements for anti-jam high frequency (HF) and very high frequency electronic warfare
communications (VHF EW/COMM) systems are now feasible due to advances in GaAs digital circuit capability.
The most promising DDs architectures require Digital-to-Analog Converters (DAC’s) capable of operating at clock
rates of up to 1 GHz with 14 bit resolution. This DAC capability is necessary to allow low spurious synthesizer
output to meet stringent military requirements. DDS spurious output is inversely proportional to DAC clock rate
and resolution and present technology limit these devices to 8 bits at 1 GHz.

The initial goal of this effort will be the development and stimulation of innovative architectures that will allow
economical production of high resolution, high speed DAC’s without the extreme process control and hand
trimming now required.

A secondary goal would be the development of integrated circuit pattern generator tapes to allow prototype
fabrication of proof of concept 1 GHz, 14 bit resolution DAC’s by one of the available commercial GaAs foundries.
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A88-095 TITLE: Components for Rechargeable Ambient Temperature High Energy Lithium Batteries

DESCRIPTION: The Army requires a high-energy (lithium) battery chemistry that can be used in either
rechargeable or throwaway mode for training or combat applications, respectively. For such applications, a cell
must utilize low-cost materials, must process a theoretical energy density well above 300 watt-hrs/Ib., must have the
capability for providing internal current densities up to 5 mA/cm? and must be capable of operating over the full
military temperature range. These goals will be furthered through the development of new cell components
including -

a. Low cost, high-energy, positive-plate materials and positive plates. This includes, in particular,
lithium-intercalating transition metal oxides and chalogenides.

b.  New chemically and electrochemically stable low-cost, high conductivity electrolytes compatible with
high energy electrodes. This includes, in particular, organic and inorganic electrolytes that can
withstand charging potentials of 4 volts or greater vs. lithium, and withstand direct oxidation attack by
the most energetic positive plate materials.

c. Coatings and additives for improving the storage and rechargeability of the negative plate.

d.  New microporous battery separators that will resist lithium dendrite penetration and possess resistance
to highly corrosive electrolytes such as SO,-LiAICI,and either solutions containing halogens.

AB88-096 TITLE: Metal-Organic Chemical Vapor Deposition (MOCVD) and Hydride/Chloride Grown
Structures with Application to Optoelectronic Devices

DESCRIPTION: GaAs, InGaAs, and InGaAsP structures are used in a number of optical emitters and detectors
which are components of optical communication systems. The high speed and immunity from interference make
optical communication systems attractive for numerous DOD applications. Currently, MOCVD grown structures
have the advantage of more abrupt junctions, whereas hydride/chloride structures can be grown with better
reproducibility and at a significantly lower cost. Materials grown by the two different methods will be evaluated on
the basis of their purity, material homogeneity, and abruptness of their junctions so that recommendations can be
made on how to grow structures that will produce the best device at the lowest cost.

A88-097 TITLE: Metal-Organic Chemical Vapor Deposition (MOCVD) Grown GaAs/AlGaAs and
GaAs/InGaAs Structures with Application to High Electron Mobility Transistors (HEMTS)

DESCRIPTION: The high speed operation and low power consumption of high electron mobility transistors
(HEMTSs) make them attractive as high speed switches which can, for example, be used in high performance digital
integrated communication, and electronic warfare systems. Currently, most HEMT structures in this country are
grown by the molecular beam epitaxy (MBE) method. Sony, however, is making HEMTs commercially from
MOCVD grown material. Devices can be made more cheaply using the MOCVD method because the wafer
throughout is greater and larger area films can be grown. MOCVD HEMT structures are to be grown and provided
to the Electronics Technology and Devices Laboratory (ETDL) for analysis. Parameters that will be examines are
the traps in AlGaAs, uniformity of doping, uniformity of film thickness, and abruptness of the heterointerface. The
primary structures will be GaAs/AlGaAs structures, but a few will be InGaAs/AlGaAs so that strain effects can be
examined.

AB88-098 TITLE: Miniature Atomic Frequency Standard
DESCRIPTION: The state-of-the-art of miniature atomic frequency standards is represented by the small rubidium

standards that are commercially available. Much higher stability atomic standards, such as the cesium-based ones,
are available; however, these standards have much larger size and power consumption.
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Novel atomic frequency standard technologies are needed. The goal is to achieve higher stabilities (not necessarily
higher accuracies) than the miniature rubidium standards can currently achieve. It is also highly desirable that the
package volume be smaller than the rubidium standards’ volume, and that the standard have a lower power
consumption.

AB88-099 TITLE: Millimeter Wave Integrated Circuits for Anti-Jam Intercept, and Missile Seeker
Applications

DESCRIPTION: Investigation leading to the development of cost effective and innovative millimeter wave
integrated circuit front-end designs for fire-control radar communications systems with anti-jam and low-
probability-of-intercept capabilities in heavy countermeasures environment as well as for missile seeker sensor
covert communications links. Army weapons systems require missile seeker and submunitions sensor front-end
antenna designs that provide accurate angular and range resolution for precise target discrimination and effective
clutter rejection.

A88-100 TITLE: Low Cost Monolithic Receiver Module

DESCRIPTION: Present and future integrated circuit millimeter wave satellite communications and missile seeker-
receiving systems require high performance, compact millimeter wave low noise components for increasing receiver
sensitivity. In recent years there has been considerable progress in the development of millimeter wave monolithic
components for future integrated system applications; however, most of the millimeter wave and microwave
integrated circuits (MMIC) components reported to date suffered from high production coast, low performance, or
large chip area and sometimes all of these mentioned above. The goal of this program is to design and fabricate a
high performance compact size 35 and 94 GHz monolithic receiver module for low-cost integrated-receiver-system
applications.

A88-101 TITLE: Spread Spectrum Detection Circuitry

DESCRIPTION: Analyze, design and develop multipurpose, spread-spectrum detection circuitry/subsystem to
detect and identify various low-probability-of-intercept (LPI) signals with exotic modulations in real-time. Such
circuits/subsystems would automatically determine the presence of encoded signals as well as identify the
important6signal parameters including chip-rate, transition-count, pulse-repetition-rate, pulse-width, frequency,
frequency modulation, and frequency-hopping-rates — all with adequate signal sensitivity. Consideration should also
be given to provide a signal stimulator to exercise the proposed LPI detection circuitry to provide an adequate
demonstration.

A88-102 TITLE: PC-Based VHDL Design System

DESCRIPTION: The Very High Speed Integrated Circuits (VHSIC) Hardware Description Language (VHDL) is
scheduled to become the Department of Defense (DOD) standard for documenting electronic systems. Currently
VHDL design on a workstation is reserved for those willing to make a very substantial investment. A Personal
Computer-based VHDL Design workstation would enable industry to meet DOD requirements with a minimum of
risk and capital expenditure.

The proposed product would be modeled on that available on expensive CAE workstations. It would provide for
graphics-based and syntax-directed design in VHDL on an IBM PC compatible running under MS-DOS. An
additional component of this effort would be basic research into the capture of behavioral specifications using
graphical inputs. Prototype tools would be developed that accomplish this function on a personal computer.
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A88-103 TITLE: Components for Ambient-Temperature High-Energy-Density Primary Battery

DESCRIPTION: The Army already has two high energy density battery chemistries suitable for powering a wide
array of man-portable electronic equipment (i.e., Li/SO, and Li/SOCI,).

Projected shortcomings of those chemistries in connection with future missions include—

1) Assured safety for batteries significantly larger than 2 Ibs. when operating at steady rates greater than
the “C” rate.

2) Significant loss of capacity at high discharge rates and low discharge temperatures.

Accordingly, basic improvements in anodes, cathodes, and electrolytes are being sought for minimization of the
shortcomings listed above. Possible approaches include—

1) Efficient utilization of calcium anodes in oxyhalide electrolytes, including approaches to maintain
stability and reactivity of the anode during lengthy periods of high temperature (i.e., 70 C) storage.

2) Cathode reactants that are more energetic than SO, or SOCI, even at temperatures as low as -30 C.

3) Electrolyte formulations with enhanced conductivity and salt diffusion properties at low temperatures.

A88-104 TITLE: Thermally Energized Battery Charging Device

DESCRIPTION: The Special Operation Forces (SOF) have a need to maintain charge in critical communication
equipment batteries used by outstation detachments during extended clandestine missions in hostile enemy territory.
A unique means of charging is proposed which is free of environmental and human factors limitations of
conventional charging techniques in environments where survival depends upon remaining undetectable and living
off the land without outside support.

Investigation of techniques for statistically converting heat into electricity utilizing practicable semiconductor
materials having suitable Seebeck coefficients such as bismuth telluride, lead telluride, silicon-germanium will be
conducted. Feasible concepts shall be adapted to development of a converter module that can convert waste heat
from existing heating/cooking devices into electrical power as a source of charging current for batteries. Prototype
configurations shall be designed to sit atop charcoal fires or camping stoves to provide a heated surface for heating
food, boiling water, or melting snow, as well as electrical power for charging batteries. The objective is to develop a
device whose operation requires no expenditure of human energy, is nearly independent of environmental
conditions, and needs no additional fuel supply. Envisioned is an extremely reliable and durable pocket-sized
device that requires no maintenance and is cheap enough to be a throw-away item.

A88-105 TITLE: Nonometer Lithography Using the Scanning Tunneling Microscope

DESCRIPTION: A recent breakthrough in high resolution technology, the scanning tunneling microscope (STM),
has demonstrated to have atomic resolution. Besides being capable of imaging a surface’s topography, the STM
can be used to make surface modifications having near atomic dimensions. Proposals are being sought that apply
the technologies developed for the STM. For example, the STM may prove to be useful in the fabrication or repair
of less than 100 Angstrom-size structures of quantum electronic devices.

AB88-106 TITLE: Effect of Ga/As Ratio on Molecular Beam Epitaxy (MBE) (Al) GaAs Crystal Quality
DESCRIPTION: Recently, variations in the static and steady-state reflection high-energy electron diffraction

(RHEED) specular beam intensity from GaAs (100) have been examined as a function of substrate temperature (Ts)
and As, pressure in MBE. (For example: A. Madhukar, University of Southern California) It has been shown that
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the static intensity has a sharp maximum as a function Ts and As, pressure. This work, in conjunction with
oscillating RHEED, makes available to the crystal grower a method of determining the I11-V flux ratio at the crystal
surface which is a function Ts and material properties.
The following objectives are to be met in Phase I:
e Establish the above techniques in-house
e  Comparison of work with established work
e  Grow epi layers and high electron mobility transistors (HEMT?’s) using these techniques and evaluate
material quality using temperature depend Hall, CV, DLTS, PL, etc. as a function of I11-V flux ratio.
o Deliver 20 wafers representative of this study. These wafers are to illustrate the trends obtained as the I11-
V flux ratio is varied. The layers are to be conducive to the above characterization techniques. Each wafer
is to be a minimum of 4 cm? in area.

A88-107 TITLE: Heterostructure Bipolar Transistor to Provide Solutions for GaAs Circuits

DESCRIPTION: Field effect transistor (FET) types currently dominate the research interest reflective of compound
semiconductors. As improvements in silicon bipolar circuits press on and concern that variation of the FET will not
achieve very large scale integration (VLSI) levels that compare with silicon grows, a new area of interest unfolds. A
new initiative to rival HEMT structure performance and satisfy VLSI levels are heterostructure bipolar transistors
(HBTSs) fabricated from gallium arsenide.

HBTSs have demonstrated strong current-driving capabilities yet fall behind the speed of HEMT devices. HBTs
employ a combined effort to transfer silicon bipolar and HEMT technology to bring together the best characteristics
indicative of both device types. Such techniques in the works include dielectric isolation, self alignment of masks,
v-groove techniques, emitter-down configurations, etc.

Developing a combined technology transfer by employing the advantages MBE exploits shall serve to enhance HBT
characteristics and provide a solution to perform and integration problems for GaAs circuits.

AB88-108 TITLE: High Frequency Modeling of Microstep and Co-Planar Circuit Elements

DESCRIPTION: Current models of microstrip circuits elements are not entirely accurate in the millimeter wave
frequency range (> 18 GHz). High frequency designers utilizing available models in popular microwave CAD
programs such as “Touchstone” and “Supercompact” must, to an extent, use multiple design/fabricants/test iterations
in order to obtain an optimum circuit.

This program involves developing microstrip and coplanar circuit models that give valid results up to 60 GHz. The
models are to include the effects of substrate materials such as GaAs, Alumina, and Duriod. Microstrip elements to
be modeled must include bends, coupled lines, step discontinuities, and circuit elements.

Both open lines and shielded configurations are to be considered and the models are to be given in a form such that
they can be easily implemented on a desktop computer.

A88-109 TITLE: Innovative Applications for Small Waterplane Area Twin-Hull (SWATH) Technology in
the Low Observable Technology Systems (LOTS) Environment

DESCRIPTION: The Small Waterplane Area Twin-Hull (SWATH) Technology offers stable hull configurations
with reduced waterdrag. The SWATH Platform for example would offer an extremely stable platform in high
seastates (SS2-SS3) for setting explosive anchors. The technology may have applications in the stabilization of the
ship/lighter interface where relative motion problems are present.

A88-110 TITLE: Waste-Heat Powered Air Conditioning for the Military Environment
DESCRIPTION: Waste heat will be the primary source to power an air conditioner system to cool tactical shelters,
vehicles, MASH units, etc. The rated output shall be between 9000BtuH and 60,000BtuH and the total system shall

stress minimal size and weight. The waste heat shall consist of dirty diesel exhaust, temperatures between 600 and
800 degrees F.
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A88-111 TITLE: Advanced Techniques for Lightweight Power Conditioning Equipment

DESCRIPTION: The Army has an increasing need for power conditioning equipment suitable for use in a military
environment. Although there is a large commercial base for power conditioners, distinctly military requirements
limit available equipment. In particular, the Army is strongly constrained by the size and weight. The size and
weight of power conditioning equipment is heavily dependant on magnetic and filter components and on magnetic
and filter components and on losses generated in the power switches and other circuits elements. This effort seeks
innovative concepts to reduce the size and weight of military power conditioning equipment. Concepts should be
applicable to power ranges of one to twenty kVA.

A88-112 TITLE: Quick, Effective Measurement of Silt Density Index (SDI) by Field Army

DESCRIPTION: Turbidity, based on the reflectivity of particles in a water sample, is currently used by the Army as
a measure of water clarity; however, it is believed that the SDI (Silt Density Index) of Reverse Osmosis (RO)
feedwater is a much more accurate indication of a particular water sample’s fouling potential. Currently, the Field
Army has no means of measuring SDI. Existing laboratory procedures have run thirty minutes or more, and are
subsequently impractical for field use. The Army must set up and begin operating its family of Reverse Osmosis
Water Purification Units (ROWPU) (600 gph, 3000 gph, and 150,000 gph ROWPUSs) quickly on a wide variety of
water sources. Accurate characterization of influent is necessary to maximize the life of RO elements, reducing the
number of costly and time-consuming element changes. Complete analysis of ROWPU feedwater in a timely, facile
manner is essential. Thus, an innovative means of rapidly and accurately measuring SDI in the field is needed.

A88-113 TITLE: Frame Structures for Equipment Decoys

DESCRIPTION: A frame structure design is sought onto which an illustratd fabric cover Government-furnished
equipment can be attached and together form three dimensional decoys of military vehicles and equipment.
Structures up to the size 5-ton cargo trucks should be considered. The frame should be collapsible, lightweight,
easily carried and quickly erected with its cover by two soldiers in limited visibility and extreme environmental
conditions. The collapsed and stowed frame should be no longer than 45” with few non-integral components.
Limited mobility after assembly is desirable. Guy lines and ground stakes are permitted. The erect decoy should
withstand moderate all-season outdoor environments without loss of structural integrity or fidelity. Bidders must
submit a working model of the frame with their proposals. Include desired covered patterns. The model should
replicate the scaled dimensions (available upon request) of a current 5/4 ton military pickup truck with canvas cargo
area cover. It should be capable of demonstrating all salient operational features. The recipient of the Phase | award
will be funded to fabricate a full-size prototype and to study and report of implementation using advanced materials
and structural concepts. Phase 11 shall complete evaluation of the advanced concept alternatives, followed by
fabrication and test of the approved demonstration unit.

AB88-114 TITLE: Lightweight Dual Broadband Radar and Infrared Suppressive Materials

DESCRIPTION: Research in lightweight materials and/or coatings that have broad-band radar absorbing properties
and thermal infrared suppression properties. Materials to be radar absorbing over 2-100 GHz region and IR
suppressive over the 3-5 and 8-12 micrometer wavebands while maintaining visible and near-IR specifications for
camouflage screens and paints. Effort will consist of two phases: 1) Material research design and feasibility study
and 2) prototype publication and evaluation for demonstration of the best technical approach. Evaluation to include
both laboratory and field testing.

A88-115 TITLE: Prognostic Capabilities for Mechanical Equipment

DESCRIPTION: There is need for detecting and indicationg failure modes prior to failure of mechanical
equipment, and there is potential that some could be expanded to provide predictive capabilities. The type of
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components that prognostics can be performed on and the hardware necessary to perform the prognostics needs to be
explored.

AB88-116 TITLE: Development of Novel Curing Techniques for Thermosetting Polymers and Adhesives

DESCRIPTION: Determine the feasibility of developing a thermosetting polymeric adhesive that will not require
cure cycles in an oven or a press at elevated temperatures and pressures. This should involve, but need not be
limited to, novel approaches such as ultra-sonic energy, radio-frequency (RF) energy, micro-wave energy, and
optical techniques. Optical methods might include ultra-violet light piped into the adhesive through optical fibers to
a fibrous quartz fabric used as the adhesive support in the bond. The infra-red approach might employ a woven
fabric and optical fibers composed of some olefinic material such as polypropylene having infra-red “windows” to
transmit sufficient IR energy to effect curing/crosslinking to the desired degree. Any combination of the approaches
mentioned here could also be examined. For the R.F. approach, the adhesive polymers probably have to contain
polar moieties so that stresses caused by the periodic polarity changes in the frequency range of 20-30 MHz would
introduce sufficient internal heat energy to effect curing/crosslinking to the desired degree. Induction heating, where
the adhesive is filled with a material such as Fe,0s, sensitive to electromagnetic effects should also be investigated.

A88-117 TITLE: Rapid Detection of Falsely Marked Bolts and Large Screws

DESCRIPTION: A number of steel bolts are found to be falsely marked, particularly as high strength SAE Grade 8
bolts when their chemical composition indicated that they are Grade 8.2. According to SAE standard J429 on
externally threaded steel fasteners, Grade 8 bolts and screws are to be made of quenched and tempered medium
carbon alloy steel, whereas Grade 8.2 bolts and screws are to be made of quenched and tempered low carbon
martensitic steel containing a small amount of boron to increase its hardenability. Both grades have similar
minimum mechanical requirements except for slightly higher hardness permitted for Grade 8.2. Use of Grade 8.2
fasteners at temperatures above 500°F may cause stress relaxation which may result in equipment failure and even
injury or loss of life. Similar problems may also occur with Grades 5 and 5.2 fasteners, where the material for
Grade 5.2 is also a quenched and tempered low carbon boron-treated martensitic steel. A rapid nondestructive
inspection method is needed to differentiate between Grades 8 and 8.2 as well as between Grades 5 and 5.2 fasteners
in stock and on the equipment. Eddy current inspections, electromagnetic sorting and testing, and x-ray
spectroscopy are some of the techniques to consider for rapid screening of suspect bolts and screws. Objectives are
to verify that high strength SAE steel fasteners actually conform to specified SAE grades with proper grade
identification markings and that falsely marked fasteners will not inadvertently be exposed to temperatures above
500°F.

AB88-118 TITLE: Missile Geometry Package

DESCRIPTION: Innovation methods are desired to reduce the amount of manpower required to describe the
external three dimensional geometry of missiles and unmanned aerial vehicles. The potential exists to automate this
time consuming process and drastically reduce the number of man-hours required to describe the geometry of these
systems. Current methods of transferring hardware drawings to a physical three dimensional description can be
drastically improved.

A88-119 TITLE: Computer-Aided Design Tools for Microwave and Millimeter Integrated Circuits

DESCRIPTION: The demands for high packaging densities for small-diameter smart munitions and submunitions
utilizing millimeter wave sensors forces the thrust of the sensor effort to be conducted above 30 GHz. Millimeter
integrated circuits is an emerging technology that offers the potential for achieving these goals in an affordable
manner, but unfortunately computer-aided design tools for analyses, synthesis, and performance prediction of these
circuits are still not well developed, particularly at the higher millimeter frequencies of interest to smart munitions
developers. Selected efforts aimed at developing improved computer models of high frequency circuits that can be
related to manufacturing process variations are of particular interest. The circuit subsystems of smart munitions will
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feature passive circuits, control devices, amplifiers, mixers, receivers, and power sources. The power sources may
include two broad classes of devices: two terminal devices, (diodes), or three terminal devices (field effect
transistors). For smart munitions, two terminal devices predominate in the current state of the art, but future smart
munitions may employ all three terminal devices.

A88-120 TITLE: Algorithm Development

DESCRIPTION: Improved algorithms for the detection and discrimination of stationary targets in a clutter
background are required for millimeter wave seekers featuring polarimetric processing. The application of these
seekers may be in submunitions seekers for fire support applications or in air-to-ground homing missiles.
Algorithms derived from dual-channel processing are to be compared with a single-channel system featuring
constant false alarm circuitry (CFAR). Algorithms may be based on either coherent or pseudo-coherent processing
and must take into account the effects of cross-coupling between channels and other hardware errors. Current target
clutter data bases will be identified and made available by the Government in support of the overall effort.

A88-121 TITLE: Millimeter Wave (94 GHz) Hybrid/Monolithic Transceiver

DESCRIPTION: For many military applications of Millimeter Wave (MMW) technology, the manufacturing
technology base is inadequate to realize the potential offered for weapons systems. Current manufacturing
technology is constrained to discrete component implementations or perhaps some form of integrated or partially
integrated devices. To achieve acceptable unit costs for militarily useful quantities, manufacturing process
techniques must be developed to allow the producibility of large numbers of low-cost millimeter wave transceivers
that have the potential for high payoff; these are Gallium Arsenide (GaAs) or Indium Phosphide (InP) for the
monolithic and quartz for the hybrid/monolithic integrated circuitry. Of these two, monolithic integrated circuitry is
the preferred approach, but the capability to produce such circuitry at low cost and with required performance
characteristics has not been established. Hybrid/monolithic circuitry is a more reasonable approach based on current
technology and, although the potential for producibility has been demonstrated in the laboratory, the manufacturing
basis has not. In either case, automatic assembly, which would provide low component count, assembly time, and
assembly labor, would significantly reduce manufacturing costs. Automatic assembly techniques have not yet been
developed for the manufacture of MMW transceivers, however.

A88-122 TITLE: Self-Sealing Tactical Truck Radiators

DESCRIPTION: Studies have shown a major component affecting tactical truck vulnerability is the radiator. When
small arms cause holes in the radiator core, coolant is lost, the engine overheats and immobilizes the truck. The
Army envisions a self-sealing radiator for the M939A2 5-ton truck to provide adequate cooling protection in a
military environment. The self-sealing radiator would allow core damage due to small arms and still retain
sufficient coolant to protect the engine from overheating for up to 50 miles. Interchangeability in form, fit, and
function with the existing radiator will be required.

A88-123 TITLE: Robotic Vehicle Video Image Transmission

DESCRIPTION: The Army anticipates the control of multiple unmanned robotic vehicles from a single manned
vehicle. The robotic vehicles would be performing a variety of missions: weapons firing, NBC detection, decoy,
recon, mine detection, and clearing and target acquisition and designation for example. The command, control,
communications, and intelligence requirements of such a robotic fleet require the improvement of present
communication techniques. Areas of interest are communications security, laser communications, and bandwidth-
reduction techniques to allow video imagery to be transmitted from a mobile robot vehicle to a remote command
center over an RF link for driving of the robot vehicle.
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A88-124 TITLE: High-Temperature Military Diesel Engine Materials and Tribology Systems

DESCRIPTION: The general goals of advanced, high-temperature diesel engines include increased fuel economy,
higher power density and reduced specific heat rejection with Reliability Availability Maintainability Durability
(RAM-D) improvement.

Key technology areas that will allow advancement in the above areas are development of high-temperature-capable
materials and tribology systems. Anticipated future military operating conditions are cylinder head loadings of 4 HP
per square inch (piston surface area), 4 cycle brake mean effective pressures of 300 psia or above and brake specific
heat rejection to coolant of 12 BTU per HP-min or lower; these conditions are expected to raise top ring reversal
temperatures on the liner surface to 1100 degrees F or higher in a 4 stroke diesel engine. Tribological system
approaches should address high temperature lubricant capability and friction and wear minimization. Insulative in-
cylinder material/design approaches should consider such components as pistons, liners, rings, valves, valve guides
and seats, head or head face and intake and exhaust ports. Design goals of engines under development include an
operating life expectancy of 1000 hours. Lubrication, material, and design efforts which address the above areas
would be most relevant to the enhancement of military diesel engines.

A88-125 TITLE: Computer-Simulated Vehicle Electronic Systems

DESCRIPTION: Electronic integration of the modern combat vehicle is becoming extremely difficult. Even with a
supporting architecture like Vetronics, the development of the hardware and software to allow many different
activities to take place simultaneously is lagging. At present, there are no means short of building all the equipment
and laying out the system that is acceptable in this effort.

There is a need to develop a computer simulation that would allow the vehicle designer to do both electronic
architecture and software debugging long before the total system was physically assembled.

AB88-126 TITLE: Vehicle Component Accelerated Corrosion

DESCRIPTION: Itis highly desirable to forecast the corrosion performance of vehicle components without field
testing the entire vehicle for ten to twenty years. The purpose of this project is to develop an accelerated corrosion
test for military components. A goal is to simulate fifteen years of exposure with a one year test.

The developed test will be used to predict the performance of various military vehicle components. The test will be
relatively fast and repeatable since it will be controlled.

AB88-127 TITLE: Ruggedized Laser Vibration Sensor

DESCRIPTION: A ruggedized laser vibration sensor for on-vehicle gear box testing, while operating on highway
and secondary roads, is required for periodic evaluation of drive train components. The sensor must use a diode
laser with a light source wavelength in the visible spectrum. The vibration sensor shall utilize FM demodulation
technique to obtain an analog signal directly proportional to gear box surface velocity in the direction along the light
source axis and resulting from gear box internal components’ motion sensed during vehicle operation. A portable
processing unit, connected to the diode laser sensor by an electronic cable (maximum length of 15 ft.), shall be
operated both from the vehicles batteries or from its own internal power supply. The diode laser sensor shall have
the following design specifications:

a. Standoff distance adjustable between 4 and 8 inches.
b. Depth of field of 1 inch.

c. Automatic optic focus and tracking system utilizing mirrors to allow variable angle sensor mounting
on the vehicle.
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d. Laser-operation indicator and fail-safe, loss of target shut-off.

e. Power supply and electronics utilizing 24V source and incorporating line filters, current regulators and
secondary-vibration sensor electronics (if necessary) to reduce road affects on the full scale measured
vibratioin signal to +5 percent of the amplitude of the maximum gear box vibration frequency.

f.  The noise power in the vibration velocity signal shall be a minimum of 60dB below maximum output,
which corresponds to a 0.001 in./sec noise level.

g. The measurement range shall nominally be from 1Hz to 100kHz with velocity signals ranging from
0.01 to lin./sec. The effective operational range shall be from 20 Hz to 20kHz.

h. The vibration sensor size design goal is 2” x 2” x 10” with the portable processing unit weighing less
than 20 pounds.

i.  The output from the processing unit shall be available for display on an oscilloscope, for recording for
subsequent analysis or for digital signal analysis after analog to digital conversion by other
Government equipment.

j- The processing unit output signals shall, as a minimum include:
(1) The Doppler modulated vibration signal, +2.5V full scale.

(2) Transistor transistor logic (TTL), carrier signal present, level to indicate adequate vibration
sensor signal.

k. The sensor shall include universal mounting and vibration isolation hardware. Only the concepts for
this hardware shall be developed during Phase | and approved by the Government. The detailed design
and fabrication of the universal mounting and vibration isolation hardware shall be performed at Phase
.

A88-128 TITLE: Robotic Vehicle Locomotion

DESCRIPTION: The Army anticipates the control of multiple unmanned robotic vehicles from a single manned
vehicle. The robotic vehicles would be performing a variety of missions: weapons firing, NBC detection, decoy,
recon, mine detection and clearing, and target acquisition and designation for example.

Robotic vehicles performing these missions would likely require power and propulsion systems different from those
used in manned vehicles. Low noise, heat and electronic signatures should be considered. Reliability under
extended periods of isolation is a factor. Research in this area might involve various engine types, electric motors,
fly wheels, batteries, solar power, fluid and electric drives. Communications and mission requirements must be
taken into consideration. Locomotion methods other than standard wheels and tracks would be of interest.

A88-129 TITLE: Cold Start Techniques

DESCRIPTION: Military vehicle diesel engines are required to start down to —25°F without aids and —60°F with

aids such as an auxiliary burner type heater. The frontier exists to improve cold start technology for quicker more
reliable starts with simpler techniques. High flash point starting fluids such as either are discouraged. The prime

vehicle fuel, diesel or its alternative should be the only fuel required. All starting hardware should be rugged and

compact, capable of integral vehicle installation.
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A88-130 TITLE: “Expert Design System” to Assess Final Drive Reliability/Durability

DESCRIPTION: The U.S. Army has many unique combat track vehicles which differ from commercial vehicles in
their speeds, vehicles response and duty cycle; therefore, the running gears, bearings, shafts and housing in the final
drives are at much higher stresses than commercial vehicles. The industry standard stress calculations for these
items have, for the most part, been established based on commercial experience and thus, do not reflect the severity
of the military duty cycle. Many of today’s vehicles are going through major redesign efforts to rearmor wjocj
addss substantial weight and upgrade their performance with higher powered engines. These uprated conditions
push the design state-of-the-art of present drivelines to the limits without an accurate analytical means of assessing
the design adequacy.

As a means to upgrade the reliability/durability assessment, there is a need for a software “Expert Design System” to
run of an IBM XT or AT compatible (1) that would be capable of being tailored to account for various military final
drive designs (both spur gear and planetary gear designs) and (2) with this system a design analysis of existing final
drives would be compared to actual duty cycles and service life would refine the “Expert System” to provide an
accurate model for future design criteria.

A88-131 TITLE: Vehicle Monitoring System (VMS) Data Analysis

DESCRIPTION: A software package is required to sort through a vast amount of data (such as engine RPM, road
speed, exhaust gas temperature, and control arm position and vertical acceleration), and consolidate the useful data
into a form that can be applied in a detailed prognostic analysis. An extensive graphics package is required to
enable the user to display various operational parameters against each other, indicating potential prognostic trends.
Whenever possible, prognostic analysis software should be made available to the user to ease the analysis task. The
software package will be maintained on a PRIME Computer system, in which several different software compilers
reside.

A88-132 TITLE: Fuel Injection Advancement for Military Diesel Engines

DESCRIPTION: The general needs of military diesel engines include; power density, fuel tolerance, fuel economy,
transient response, RAM/D (reliability, availability, maintainability, and durability), startability, signature
suppression, and reduced specific heat rejection. Improvements in fuel injection can enable improvement in all of
these categories.

To focus the response to this topic, it is emphasized that the trend in military vehicle engines is toward four valve,
open chamber, quiescent, alternative fuel combustion systems, in which the distributing/mixing of fuel and air is
solely an injection function.

In keeping with this trend, the need in fuel injection systems is for; compact, high pressure (20,000 PSI minimum),
electronic/microprocessor controlled, unit injection covering a maximum delivery range from 50 to 300 cubic
millimeters per stroke — all with a minimum power requirement at a relatively low cost. The system should feature;
fully variable injection timing, fine atomization, short duration square wave type injection (sharp initiation and cut
off), high turn down ratio (military engines spend most of their time idling), precise cylinder to cylinder control, a
tolerance for fuels ranging from the gasolines to No. 2 diesel with at least one percent sulphur and a capability for
self optimization and diagnostics.

Other features that may become necessary are pilot injection (without dual injectors), skip cylinder operation,
combined injector and spark plug (for operation on low cetane fuel), variable injection pressure and variable orifice.

Keeping in mind the requirements for military engines cited above, the inclusion of features that may not have been
mentioned in this description or an entirely different approach, such as hypergolic injection, is encouraged.
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A88-133 TITLE: Robotic Vehicle Control Technologies

DESCRIPTION: The Army anticipates the control of multiple unmanned robotic vehicles from a single manned
vehicle. The robotic vehicles would be performing a variety of missions: weapons firing, NBC detection, decoy,
recon, mine detection and clearing and target acquisition and designations for example.

The accomplishment of these missions by the robotic vehicles will require them to employ some technologies
common to all as well as some technologies that are mission specific. Research in this area would explore common
or mission specific technologies applicable to the missions listed above.

Areas of interest are intelligent kinematic controls, automatic controls, steering, braking, throttle, tactile feedback,
hardware and software, manipulator control.

A88-134 TITLE: On-Board Prognostic Monitor

DESCRIPTION: The prognostic monitoring system would consist of the necessary sensors and on-board equipment
to perform a continuous analysis of vehicle status and predict when selected potential faults may occur in tracked
and wheeled vehicles. This low cost system would provide a user-friendly interface to both the vehicle crew and the
mechanic during vehicle operation and during periodic maintenance. The system would have the capability to
download the individual vehicle prognostic data base to an off-vehicle prognostic work station that could be used to
compile several vehicle data bases, which could then be used to examine various prognostic trends. If any trends
were found, the work station would have the capability to upgrade and improve the on-board and work station
software. To ease the prognostic monitoring and trend analysis duties of the mechanic and vehicle crew the
prognostic system is required to apply the latest in the artificial intelligence and expert system technologies.

AB88-135 TITLE: Lab Evaluation of Engine Wear as a Function of Dust

DESCRIPTION: Engine wear is a major contributing factor to engine failure. Air and oil filters must be designed
to prevent wear causing particles from entering the engine. A proper design of air- and oil-filtration systems will
reduce the risk of premature engine failures.

The M939A2 tactical truck uses a new Cummins 6 CTA turbo charged engine. To provide adequate protection for
this engine, new filtration requirements must be established based on quantitative wear analysis to determine the
particle size distribution that must be removed by the air and oil filters. Therefore, we propose a study be conducted
to determine the effects on M939A2 engine wear using the Radioactive Tracer Technique (RTT).

This program will provide proper specifications for oil and air filtration systems which will enhance the service life
of the engine.

AB88-136 TITLE: Large Area Passive Broadband Laser Filters

DESCRIPTION: A need exists for broadband laser filters which operate in the visible region (400-700 nanometers),
do not require any external biasing (thermal or electrical) or a focal,plane, and can be used over relatively large
areas (100 cm?). The filter should normally have a high photopic transmission (50% or greater) and musht provide
protection against both pulsed and continuous wave (CW) lasers. It is recognized that a combination of approaches
may be necessary to meet these goals.

A88-137 TITLE: Wide Angle Unity Power Periscope

DESCRIPTION: A need exists for an optical design of a new combat vehicle unity periscope that includes a focal
plane. The design should retain the wide angle and dimensional characteristics of current Army unity vision
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periscopes, while incorporating a plane where the incoming light is focused. Aberrations must be minimized and
photopic transmission must be high (greater than 50%).

AB88-138 TITLE: Very Low Bulk, Cold Weather (CW) Gloves Without Auxiliary Heating

DESCRIPTION: Current Army (CW) handwear systems restrict the capability of soldiers to perform in cold and
extreme cold environments because of bulky construction which impairs dexterity. Although less bulky, gloves that
utilize auxiliary heating cannot provide the near bare-hand dexterity required to perform many functions; other
characteristics limit their use by light forces and for long term operations. Very low bulk gloves that will provide
environmental protection at sub-zero temperatures for extended periods, without the use of auxiliary heating, are
required. The gloves must be waterproof and breathable.

AB88-139 TITLE: Atmospheric Water Extractor

DESCRIPTION: The military person regardless of the combat scenario requires potable water for sustainability.
There are circumstances where ground water is not available and soldiers are cut off for extended periods from
normal means of resupply. The technique developed will provide the means for the individual soldiers to extract
and purify water from the surrounding environment while satisfying the following requirements:

a. Self-contained; i.e., not be dependent on a dedicated external or auxiliary power or energy source.

b. Capable of producing at least two gallons of water per day. A higher production rate is desired.

c. Portable — No heavier than 30 pounds; lighter is better.

d. Durable enough to withstand field use and abuse. An initial rough handling test would consist of;
vibrations at 1G fro 1 hour and ten drops from 18 inches in a corner, edge, flat surface sequence.

A88-140 TITLE: Effect of Coatings & Processing on Failure Mechanisms of Polycarbonate Materials
Research for Individual Soldier

DESCRIPTION: Polycarbonate (PC), used in ballistic protection, is extremely sensitive to processing. PC behaves
as a ductile polymer when subjected to impact (e.g., from a shell fragment). Under certain conditions it behaves in a
brittle fashion and cracks and spalls under ballistic impact. This often is associated with the presence of protective
coatings on the PC. It is desirable to investigate the mechanisms underlying this brittle failure and the relative
contributions of the various factors (e.g., crack initiation, crack propagation, crazing, surface degradation, moisture
effects, etc.) and to recommend ways to prevent it.

A88-141 TITLE: Harness Force Measurement Techniques

DESCRIPTION: Future airdrop operations require deploying personnel at 250 knots to reduce aircraft vulnerability
to ground fire. Current Army 150 knot airdrop teconology cannot guarantee mission success due to the increased
injury risk associated with opening shock at 250 knots. The distribution of forces through the parachute harness and
from the harness to the body during canopy opening is unknown. This information is essential as input to a
computer model to study the biomechanics of high speed of personnel airdrop.

This project calls for the development of techniques for measuring the forces in harness members and the force at
locations where the harness comes in contact with the body. The technique should be capable of measuring forces at
various body positions relative to the parachute riser force vector during ground test and during airdrop.
Measurements of force versus time using the measurement technique must be performed at 150 knots to 250 knots.
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Technical competence, data accuracy, data repeatability, and reliability, durability and maintainability of associated
hardware are the primary evaluation factors.

AB88-142 TITLE: Modular Suspension Line/Canopy System

DESCRIPTION: Currently, for both personnel and cargo parachutes, suspension lines are stitched to the canopy. If
the canopy or suspension lines are damaged, both get thrown away because of the extensive manpower required to
remove, for example, damaged suspension lines and sew on new ones. One way to avoid the cost of disposing of a
good set of suspension lines or canopy because the other is damaged, is to design a parachute with modular
components, i.e., the suspension lines snap into or onto the canopy, which would allow easy separation of the two if
one got damaged. Required is an analysis to investigate the feasibility of such a design and related cost impact.

AB88-143 TITLE: Advanced Composites for Body Armor Applications

DESCRIPTION: Currently, materials used in body armor for the U.S. Army soldier are designed to protect the
individual against conventional fragmenting munitions. The need exists to provide an armor material system that
has improved protection against unique sub-fragmentation sized threats, whose energy is very high relative to the
size of its penetrating face, while maintaining the salient functional characteristics of the standard materials used in
the fragmentation protective vest. Developments efforts to date support the use of a hard surfaced (metallic type)
material in conjunction with fabric for defeating both the conventional fragmentation and unique ballistic threats.
Viability of that approach is limited by the excessive weight, bulk and projected discomfort in wearing such a
system. The objective of this effort is to overcome the limitations of the current metallic hard surfaced materials
and/or the metallic/fabric combination by developing advanced high strength composites that are based on new
technologies. Primary effort should be focused on the hard surface of the current metallic/fabric material
combination.

AB88-144 TITLE: Tentage Fabric Seaming Techniques

DESCRIPTION: Currently, the military is requiring fabric shelters that will provide protection from
chemical/biological attack. This tasking requires a change in standard seaming techniques. The objective of this
effort will be to explore, identify, and demonstrate novel seaming techniques such as dielectric, thermal, and fusing
along with methods for expediently and effectively sealing conventional seams with thermally activated tapes and
applied adhesives. The techniques proposed must be suitable to seam fabrics coated with urethane, tadlar, and
chloroprin.

AB88-145 TITLE: Boundary Layer Mixing Height Detector

DESCRIPTION: Design a simple, mobile, vertical axis FM-CW radar for mixing height detection. The system
shall be of rugged design for field use and trailer mounted for mobility. Housing shall be sealed against moisture
intrusion and components shall be insensitive to shock and vibration. The system shall be designed for continuous,
unmanned, remote-site operation using commercial or generator power. Output shall be a serial stream of echo
returns versus height, with algorithms to define signal strength and gradients. On-site strip chart (facsimile) records
of signal strength versus height shall also be provided. Instrument shall be designed to obtain returns of mixing
height from 200 meters to 2000 meters or more above ground level.

AB88-146 TITLE: Sub Micrometer Microbial Aerosol Generator
DESCRIPTION: The need exists for an aerosol generator that produces microbial aerosol with mass median

diameters in the submicrometer range. The instrument should use “gentle” or low force techniques to ensure high
viability after aerosolization. Aerosol particles will include viruses, rickettsia, and small bacteria. Subsequent
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particle sizes will depend on the physical size of the microorganisms. Aerosol outputs should be between 0.5
mL/min and 50 mL/min.

AB88-147 TITLE: Three-Dimensional Video Image Processing

DESCRIPTION: Current instrumentation support for in-flight missile and aircraft system testing at Army test
ranges includes the use of multi-station, real-time, video tracking systems. Research is required into the
development of a processing technique capable of constructing three-dimensional images from video data collected
in those tests in which three or more aspects are available. Hardware requirements commensurate with the proposed
algorithmic techniques and expected processing loads need to be identified. The technique would be implemented
in a post-flight trajectory analysis process. The enhancement to the process would provide more comprehensive
measurement of position and attitude than is extracted by current methods.

AB88-148 TITLE: Maximizing Data Acquisition and Processing System Capabilities

DESCRIPTION: The High Energy Laser Acquisition & Processing System has evolved over many years to a point
of having a computer architecture that includes large amounts of computer power and storage capacity. Most of
these changes have not considered the computer application in its entirety. Also, most of the computer programs,
which are utilized daily, have not necessarily evolved with the hardware changes. An investigation/evaluation is
desired to identify the computer software and computer architecture to be utilized more efficiently resulting in
reducing the amount of time required in producing data packages. The investigation should consider the most
efficient and effective computer architecture, without additional hardware purchases, optimizing computer programs
and application, efficient methods of generating and maintaining computer files, and more efficient ways that the
computer operators and computer personnel can utilize the computer system. The investigation/evaluation will be
followed with the implementation of the findings where possible.

AB88-149 TITLE: Gamma Spectrum Analysis

DESCRIPTION: The development of a theoretical/transport model of the White Sands Missile Range (WSMR)
Gamma Radiation Facility (GRF) is required. The GRF uses Co-60 sources to produce the gamma radiation
environment for nuclear survivability testing. The primary photon spectrum is degraded by encapsulation of the
sources, the transfer system, and the facility shielding. Recently, it has been shown that a significant low energy
component in a gamma environment can cause a dose enhancement at material interfaces. As a result, re-evaluation
of the gamma spectrum has become very important. This re-evaluation requires detailed spectral analysis of the
gamma radiation environment.

A88-150 TITLE: One-Way Doppler Measurement

DESCRIPTION: Range-Rate Doppler on a telemetry signal conveys valuable velocity information. The extraction
of such Doppler is handicapped in PAM/FM, PDM/FM, FM/FM telemetry by the fact that the signal is generated
frequency modulating a carrier whose frequency is inaccurately known a priori because of inherent source instability
and drift. Techniques are needed for effectively suppressing the telemetry modulation from any of the PAM/FM,
PDM/FM, FM/FM Inter-Range Instrumentation Group- (IRIG-) standard type, degree, or rate of modulation, so that
the residual-modulation error in the S-band Doppler measurement is reduced to 1 Hz or less.

A88-151 TITLE: Real-Time Radar Data Processing
DESCRIPTION: Target motion resolution (TMR) methods have been developed and implemented at White Sands
Missile Range for post-flight processing of data from coherent instrumentation radars such as the AN/FPS-16 and

the AN/MPS-36. The methods will also be applied to data from the Multi-Object Tracking Radar (MOTR) currently
under development. High-quality measures of such parameters as range, range rate, spin, precession, and event time
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are derived post flight. Applications research is now required for the (1) derivation of algorithms implementable in
real time and (2) specification of computer architectures for efficient and high-speed execution of the algorithms.
Real-time processing results, not necessarily limited to the parameters listed above, would potentially be useful as
quick-look data, tracking aids, and range safety aids.

AB88-152 TITLE: Automatic Video Location and Recognition System for Randomly Dispersed Munitions

DESCRIPTION: Develop the techniques, sensors, test matrix, algorithms, and systems configuration for a real time
automatic video detection, location, and recognition system for the controlled testing of munition devices randomly
dispersed by ground vehicle or manually on a high explosive test firing range. For planning purposes, the typical
field will be a rectangle 100 meters wide by 200 meters long. The typical munition device will be 10 cm x 10 cm x
5 cm and the location, to the nearest centimeter, and orientation of the item is required. All operations shall be
automatically controlled upon prompting by operator intervention. The system shall be designed to provide positive
identification of the munition item, its exact X-Y location, and complete control of functions to remotely relocate the
position, and enhance the image of the munition item and image magnification. The system shall provide the
capability of positive discrimination of the munition from artifacts and introduced non-munition forms.

A88-153 TITLE: Multiple Submunition Function Counting

DESCRIPTION: Projectiles containing multiple explosive submunitions (such as grenades) are being tested. Nine
or more submunitions will strike the ground in less than one second. It is essential to make an accurate count of the
number of sub-munitions that function upon impact with the ground. A large amount of dust is kicked up by the
first submunition, which can cause problems with video or IR detection.

Because of safety considerations, access is permanently prohibited to a 1 km x 7 km wide area where these tests are
performed. Impacts are restricted to specific locations along the 7 km length. The dispersion of the sub-munitions
at impact may be anywhere from tens of meters to hundreds of Meters. Candidate sensors envisioned for the
counting include microphones, geophones, IR, video, RF or any other sensor may work. Since there is no firm
power available, the proposed system must not be degraded by required power sources. The system must include a
data-analysis system that can count the number of sub-munitions functioning, including discriminating between
munitions closely spaced by time or position.

The 1 by 7 km impact area is located in desert terrain in an area of less than 5 inch rainfall. The area is lightly
brushed with slopes generally less than 2% with shallow washes. Subsurface soil is generally cemented sands and
gravels; rock is at unknown depth.

AB88-154 TITLE: YAW Card Replacement

DESCRIPTION: Yaw Cards are multiple cards set up along the line-of-fire from a gun. The marks left by
penetration of these cards are used to determine the attitude of the projectile as it traveled along this path. This is a
very expensive labor-intensive method which requires considerable time between measurements to replace cards.
Yaw measurement is therefore currently restricted to special tests. A requirement exists for methods that can
routinely record yaw (spin desired) automatically at low cost. Although a method is desired that would work for all
sizes of ammunition, the primary requirement is for measurement on artillery projectiles (75 mm and up) and for
tank ammunition (velocities to 5000fps).

AB88-155 TITLE: Low Frequency Ballistic Shock Accelerometer
DESCRIPTION: A transducer is needed to characterize the shock experienced by components mounted in armored
vehicles subjected to pyrotechnic shock and projectile impact. The frequencies of primary interest are often in the

10 Hz to 500 Hz range and never above 10 KHz. The peak acceleration levels at frequencies below 10 KHz are less
than 20,000 g’s. The transducer must survive (but not measure) acceleration levels as high as 5 million g’s at
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frequencies in the MHz region. These high frequency transients usually destroy accelerometers with undamped high
frequency resonances. Peak velocity levels will be below 20 meters/second and peak displacements will be on the
order of 1 millimeter. For further information, see “Improving Ballistic Shock Specification” by W. Scott Walton in
the 1987 Proceedings of the Annual Reliability and Maintainability Symposium.

AB88-156 TITLE: Fiber Optic Velocity Transducers for Ballistic Shock Measurement

DESCRIPTION: Transducers are needed to measure the mechanical shock environment in the immediate vicinity
of projectile impacts and high-explosive events. Three ranges or measurements are of interest. The lowest is
essential, whereas the medium and high ranges are optional. The measurement ranges are listed below:

PEAK PEAK PEAK RECORDING
RANGE VELOCITY ACCELERATION DISPLACEMENT TIME
Low (Essential) 20 m/s 5 Million g’s 1 mm 1 Second
Medium (Optional) 150 m/s 100 Million g’s 3cm 50 microseconds
High (Optional) 700 m/s 1 Billion g’s 3cm 50 microseconds

An Expendable transducer and 100 foot fiber optic cable is required between the measurement location and any
nonexpendable instrumentation. A frequency response of 1 MHz is desired. It is desirable that the low range
transducer measure absolute velocity (i.e. use only inertial reference), and be attached to the plate by bolts, glue, or
welding applications described by Walton in “Improving Ballistic Shock Specification” (1987 Proceedings of the
Annual Reliability and Maintainability Symposium). The medium- and high-range applications may require a
noncontacting approach, such as the VISAR which measures relative velocity (e.i. a stationary “reference point” is
required). It is described by Hohler et al. in “X-Ray Cinematography and VISAR — Interfermeter Measurements of
the Rear Side Bursting during Plate Perforation” (Proceedings of the 7" International Symposium of Ballistics,
1983).

AB88-157 TITLE: Automated Hardness Testing of Armor Plate by Magnetic/Ultrasonic Methods

DESCRIPTION: Magnetic properties and elastic wave velocity in steels are mildly sensitive to variations in
hardness. Ordinarily the effects are difficult to measure and evaluate by standard methods, since theyare also
influenced by other material properties such as residual stress, chemical composition, cold work and surface quality.
It appears possible, however, that these difficulties can be overcome through the use of a computer that can be used
to extract an accurate value of hardness from a “noise” environment.

AB88-158 TITLE: Standard Test Targets for Automatic Recognition Systems

DESCRIPTION: Automated target recognition (ATR) technology is being applied to a wide range of tactical
reconnaissance, surveillance, and target acquisition systems. Existing four-bar and other standard electro-optical
test targets will have very limited utility in evaluating the performance of ATR processors. There is a need to
develop new test targets that are analogous to the existing standard targets that can be used to quantitatively assess
the performance of ATR systems. The new test targets are needed for both laboratory and fluid type measurement
applications. Standard targets for ATR system testing may run the range of plane and solid geometric
configurations which can be varied in contrast, size, and orientation to simulated profiles of actual targets that can be
presented with simple to complex background clutter conditions and various states of obscuration. The key to the
successful development of the standard targets will be the capability to produce a high correlation between the
results of the standard target tests and the actual performance of the ATR system in its specified operating
environment.

Army-51



A88-159 TITLE: Assessment of Command, Control, Communications and Reconnaissance Surveillance
Target Acquisition Software Written in Ada Systems

DESCRIPTION: Ada is the approved DOD programming language for use in embedded computer applications.
Ada is a new language with significant differences in structure from most existing software languages. The U.S.
Army Test and Evaluation Command/Electronic Proving Ground (TECOM/EPG) does not have the expertise nor
language-dependant tools to perform software testing on systems employing Ada. The objective is to develop or
obtain tools that use the features of the Ada Language System (ALS) and that can be used to test other software
languages.

A88-160 TITLE: Identification and/or Elimination of Nuisance Alarms During Testing

DESCRIPTION: The operational nature of some of the sensors utilized in intrusion detection systems (IDS) makes
them susceptible to other than man-made motion and noise generated in the protect6ed areas. In some instances
during testing an alarm was judged to have been caused by insects, rodents, and/or birds but in most cases it was
scored as a false alarm rather than a nuisance alarm. These suspected but never proven causes contributed to a
higher reported false alarm rate for the wquipment and the perceived unreliability of security systems. A few
cursory studies have been conduced and determined the possibility of rodents/birds activating motion sensors and of
insects generating/emitting sounds in the ultrasonic range activating sensors designed to detect this energy. An
analysis to definitely identify the causes and recommend methods to eliminate these problems is invaluable for
providing valid and accurate test results and equipment evaluations.

A88-161 TITLE: Testing of Built-In Test (BIT) Software

DESCRIPTION: Many of the current Army command, control, communication, and reconnaissance surveillance
target acquisition systems under test contain either BIT software or BIT equipment (BITE) containing test software.
Although this software does not perform C3 or RSTA functions, it performs on-line diagnostics of the system itself.
A major challenge is the inaccessibility of BIT/BITE software. Currently, the Army does not have adequate
procedures or instrumentation for testing BIT/BITE software. The objective is to develop a capability to adequately
test various classes of BIT/BITE software. Testing and specifications for specialized instrumentation which may be
required for stimulating and/or measuring the software will be developed. Essentially all new weapon systems
which contain BIT/BITE software will be supported.

AB88-162 TITLE: Hyperspectral Image Exploitation

DESCRIPTION: Imaging spectrometers, such as the Airborne Imaging Spectrometer (AlS) and the Airborne
Visible and Infrared Imaging Spectrometer (AVIRS), are the beginning of a new generation of sensors that will
provide the Army with an enhanced capability for Remote Sensing. Also known as hyperspectral sensor, these
devices utilize narrow bandwidths (e.g. 10 nm) over the visible and/or infrared spectrum and generate 100 to 250
bands of image data. The choice of spectral, spatial, and radiometric sensor parameters will affect the information
content of the data and its exploitation potential. Environmental factors, such as weather conditions, atmosphere,
and sun illumination create variances in the data. The goal of Phase | is to develop a digital exploitation
methodology for hyperspectral data to detect and identify military targets and backgrounds. Suitable sensor
parameters need to be identified that relate to this application. Digital methods to exploit the increased spectral
resolution of hyperspectral data and incorporate environmental variable s need to be developed. These methods
should build upon the conventional multispectral techniques currently existing at Engineering Topographic
Laboratories, and should have the flexibility to work with multiple data sources. The goal of Phase Il is to develop a
design concept and implement software for a Hyperspectral Image Exploitation Testbed.
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A88-163 TITLE: Order-of-Battle Knowledge for Target Detection

DESCRIPTION: Low level vision understanding algorithms are used to detect possible military target
configurations but because of clutter, false alarms greatly outnumber targets. The purpose of this work is to
determine if knowledge in the form of IPB, deployment doctrine and force structure analysis can be imposed on the
probabilistic relaxation labeling model so that many of the false alarms and ambiguities can be accounted for with
confidence. The relaxation model is characterized by a compatibility function R; (lambda, lambda’) which controls
the effect that the probability attached to label lambda’ at location J makes on lambda at location | during the update
process. The relaxation model is also characterized by weights C,; which reflect contributions on the probability
update at location I according to neighborhood location, for example distance between | and J. The analysis will
consider N nodes (places where target configuration were detected) and M labels (possible target configurations) at
each node. Associated with each label at each node is an estimate of the probability that the label is correct. The
Phase | effort will determine if and how ground order-of-battle knowledge can be reflected in the parameters of the
relaxation model. Any necessary modifications to the model will be developed in Phase I. Should the Phase | work
show promise a Phase Il effort will be initiated to perform a validation of the Phase | model.

AB88-164 TITLE: Digital Lensatic Compass

DESCRIPTION: A militarized handheld digital lensatic compass (DIGICOMP) is required that is capable of
replacing the current Army issue M2 handheld (analog) lensatic compass. This lensatic compass must be capable of
electronically sensing magnetic bearing, and displaying it to the user. The entire lensatic compass including power
supply, sensor, processor, and display must not exceed the size, weight and power requirements of a handheld
calculator. The direction-finding accuracy must equal or exceed that of current Army issue M2 handheld lensatic
compass. The digital lensatic compass must also be able to perform all other digital functions that the M2 lensatic
compass is capable of performing, including showing bearing, determining angular elevation and orienting standard
topographic maps. The study will develop a militarized, handheld digital lensatic compass design incorporating
carrying case, compass body, sensor, processor, and display hardware, plus both ROM and RAM software, and
ergonomic design considerations. It will also look at extending functionality of this device beyond what the
standard Army M2 lensatic compass is capable of. This includes automatic magnetic declination correction, storing
and displaying compass course headings and distances, timekeeping, as well as standard calculator type functions.
The potential for incorporation with current and planned Army navigation and surveying equipment will also need
to be investigated.

AB88-165 TITLE: Passive Damping of Space Structures

DESCRIPTION: Design concepts for Large Space Structures to be deployed or built in earth orbit or in other areas
of outer space currently considered very large, low-mass structures that are likely to have low natural frequency.
Much research is underway on providing for active/reactive vibration-control systems. Relatively little has been
done on passive damping concepts. It is, therefore, desired that passive damping joints, hinges or devices be
developed to damp out vibrations of the various types (bending, torrisional, etc.) in a frequency range of sub-Hertz
to about 200 Hz. Concepts developed should also take into consideration such factors as mass penalties, operable
temperature range (0 = 200° C) and vulnerability to other environmental conditions such as vacuum and near-zero
gravity.

AB88-166 TITLE: Pipe Corrosion Abatement Optimization
DESCRIPTION: Optimization methodologies for maintenance management of underground water and sewer lines

are needed. Optimal distribution of maintenance dollar will reduce corrosion-related costs. Segmental analysis of
pipe using operations research technique will improve management procedures.
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A88-167 TITLE: Digital Scanning Techniques

DESCRIPTION: Current technology exists for using micro-computers for performing digital terrain modeling
(TDM) manipulations for constructing site analysis and design. However, much of available existing terrain data is
only available in two-dimensional graphic form consisting of hand-drawn contour drawings. A technique is needed
to quickly and automatically scan such drawings and generate sets of X, Y, Z coordinates for each contour line,
thereby producing the data needed to construct digital mesh diagrams or contour models. A four-step process is
envisioned: 1) scanning of the hardcopy material, 2) identification of each linear element with a category value (i.e.,
is this element the 730 or 732 contour line?), 3) identification of critical data elements and elimination of others
from further consideration, and 4) generation of the digital surface model. Step (2) above currently requires a
solution to make this process feasible, fast, and inexpensive. The output data should be in ASCII format to be
compatible with the several programs with themselves provide output compatible with standard CAD production
systems such as Intergraph and AutoCad. Consideration should be given to utilizing scanning heads for 2-4 pen
potters or video cameras. The system should be capable of adapting to various contour intervals and mapping
scales.

AB88-168 TITLE: Characterization of the Mineral Matter in Coal

DESCRIPTION: In pursuing coal benefication development, an understanding of the inorganic constituents of coals
upon hydrophobicity is helpful in determining the floatability and slurryability of coal. A quantitative analysis of
the effect of these constituents on floatability is needed. In addition, slagging and fouling indices may be improved
rather than the oxide analysis of the ash as is currently employed. To achieve these goals, two models must be
developed.

In the first, a model must be developed to relate the weight percentage of the inorganic components of bituminous
coal to its floatability and its ability to be dispersed by surfactants. In the second, a model must be formulated that
relates slagging and fouling tendencies to the mineral composition of the coal. This should incorporate the effects of
the final structure of the ash constituents and the intermediary species produced during combustion.

Preferably, both models can be developed under one proposal but those addressing only one model will be accepted
for consideration.

AB88-169 TITLE: High Accuracy Field Resistance Measurements

DESCRIPTION: A field portable instrument is needed that will measure electrical resistance from 750 ohms to
75,000 ohms with an accuracy of 40 parts per million (ppm). It is intended that this instrument will be used
primarily to read highly accurate thermisters and therefore a very important specification is that no more than 5
microwatts be developed in the unknown resistance during the measurement process. A bridge circuit that is
manually balanced would be acceptable for this field instrument for example.

This instrument must operate reliably and maintain accuracy in ambient temperatures from —35 degrees C to +45
degrees C and relative humidities from 1 percent to 95 percent. It must be able to survive storage temperatures form
—65 degrees C to +85 degrees C. Operating time should be greater than 4 hours using its own rechargeable batteries.
Portability (i.e. size and weight) are also important considerations.

A88-170 TITLE: Prototype Data Acquisition and Storage Module for High Shock Environments (100kg)

DESCRIPTION: A need exists for operational prototypes of a high-speed, compact, rugged, single channel, data
acquisition system capable of withstanding 100,000g shock waves (NOTE: An interim capability of 10,000g9’s
would also be acceptable). Contractor’s stated hardness (g) level shall be supported by test data. This will be
confirmed by further testing at Waterways Experiment Station. The system should be as small as possible (typically
3-1/2 in. maximum dimension). It should require no external wiring (completely self contained). Current prototype
has expendable (not required after data is acquired) wire communication link. It should apply and store a calibration
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step to and collect analog data from and integral sensor, with either voltage or charge output, at selectable stable
rates (possibly as high as 4 MHz) and store it in internal memory of 1 megaword (where each word is 16 bits).
Current prototype has 1 MHz sample rate, 64 K word memory, data word is 11 bits, and accepts voltage output from
transducer. (Current model accepts strain gage bridge transducers. For this type transducer, full scale inputs could
range from 1 millivolt to 1 volt and require excitation voltage supplied to transducer of 1 to 15 volts at 10 to 50
milliamps. For a piezoelectric transducer, voltages might range from 0.1 to 10 volts). The data should consist of 12
bits of A/D data. A synchronization bit, and 3 dynamic gain bits (an interim resolution of 11 bits is acceptable). The
sampling should have several modes of trigger activation (such as continuous sampling until trigger, then fill %
more of memory and stop, and be capable of selectable pretrigger/posttrigger ration from 50 percent pretrigger for
independent self triggered transient recorder to 100 percent posttrigger for common triggered system use).
Triggering should be selectable for communicated signal or threshold level of analog input. There should be a radio
link (or some other nonphysical path) with the “can” fro communication. Communication should be coded so as to
prevent false interpretation of noise, should allow retriecal of information while the can is buried under the earth,
and should allow reset and trigger signals to be input to the can (radio link should be designed during Phase | and
implemented in Phase Il). The can should have internal batteries capable of operating the circuitry for at least two
weeks standby (1 day active) with remote activation. Five prototypes will be tested by WES. A sixth one shall be
non-hardened and accessible for visual inspection. Completion schematics and other descriptive instructions, and
software documentation shall be furnished and will be property of the Government.

A88-171 TITLE: One-Million Pound Compression Reaction Loader

DESCRIPTION: Design and construct a one-million pound compression loader to operate in conjunction with the
Waterways Experiment Station 6-kbar Triaxial Test Device. The loader can be either mechanically or hydraulically
driven or a combination of both. The clear opening between the loading head and base must be variable for 40 to 75
inches. The horizontal clear opening between columns shall be a minimum of 36 inches. The loader shall have a
working capacity of 1,000,000 pounds over at least a 5-inch stroke. The rate of loading shall be variable from 0-4
inches/minute. The loader shall be operated from a control console that can be located up to 40 feet from the loader.

AB88-172 TITLE: Development of a Skin Simulant for Prediction of Burns

DESCRIPTION: Development of a skin simulant is necessary in order to predict burns. The product must have the
same spectral absorbative characteristics for radiant energy, the same heat capacity, and thermal dissuscivity.
Simulant will be used in monitoring temperatures at different depths to correlate with previously defined thermal
damage functions. The product will be used in lieu of animal models in a variety of thermal environments under
varying conditions, e.g. protective clothing.

A88-173 TITLE: Determination of State of Hydration of the Human Body

DESCRIPTION: Field commanders need to know the hydration state of their troops, whether in training or combat,
in order to assess their ability to function. A quick and simple means of making this determination is needed.
Ideally, the method used to measure hydration state would be either noninvasive or minimally invasive and would
be direct reading, requiring no chemical analysis.

A88-174 TITLE: Noninvasive Determination of Core Temperature in Hypothermic Patients
DESCRIPTION: Core temperature of the body is a critical piece of data in the diagnosis and treatment of
hypothermia. A means of accurately measuring core temperature in a field environment is needed. ldeally, the

method should not require complete removal of clothing and would be noninvasive. Rectal temperature, which
currently used for this purpose, is invasive and is not considered sufficiently accurate.
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A88-175 TITLE: Ocular Protection from Laser Hazards

DESCRIPTION: A requirement exists to provide ocular protection to troops at risk from laser energy exposure and
ballistic fragments. The US Army is interested in research and development to improve concepts, devices and
mechanisms that offer substantial ocular protection from multiple laser wavelengths without degrading essential
visual performance. Techniques developed should be adaptable to standard spectacle, goggle and visor
configurations. End items should be resistant to abrasion and impact from ballistic fragments.

A88-176 TITLE: Immunoassays and Therapy for Low Molecular Weight Toxins

DESCRIPTION: Development of rapid identification and diagnostic methods for the assay of toxins, metabolites,
and analogs. Development of pharmacological therapy that is potentially safe for man following exposure. Therapy
should minimally be effective prophylactically but preferably be efficacious after exposure.

Toxins of major interest include low molecular weight protein and non-protein toxins such as algal toxins
(microcystin, anatoxin A, saxitoxin, gonyautoxins, ciguatoxin, mitotoxin, brevetoxin, palytoxin, lyngbytoxin,
debromoaplysiatoxin), vertebrate toxins, tetrodotoxin, batrachotoxin, and protein and peptide toxins of other
biological origin, including pre- and postsynaptic neurotoxins, protein synthesis inhibitory toxins and membrane
active substances. There is no interest in the trichothecene mycotoxins.

AB88-177 TITLE: Diagnosis of Natural and Induced Diseases of Military Importance

DESCRIPTION: This effort is designated to provide state-of-the-art technology to develop a system for rapid
identification and diagnosis of agents or diseases acquired naturally or by exposure to biological weapons. The
system will provide for rapid identification of agents/diseases through spinal fluid, and throat washings. The system
should be extremely sensitive, using very specific reagents such as monoclonal antibodies prepared through
hybridoma technology. There is interest in production of both monoclonal antibodies, and development and
production of synthetic polypeptides for use as immunogens. Methods utilizing the latest in biotechnology
techniques should be utilized, such as labeled molecular probes for the identification and analysis of microbes or
their products.

A88-178 TITLE: Vaccine Delivery Systems

DESCRIPTION: A requirement exists for immunization methods to include controlled-release systems, carriers,
and/or adjuvants compatible with live, attenuated and/or killed vaccines. Requirement is to achieve a high degree of
protective immunity with multiple products in a short period of time and with a minimum requirement for multiple
dose or booster immunizations. Special emphasis is on development of mucosal immunity.

A88-179 TITLE: Subunit Vaccines for Militarily-Important Diseases

DESCRIPTION: Subunit vaccines are those composed of key portions of killed microorganism of undesirable
components by utilizing the techniques of microbial engineering and identifying just those parts of an organism that
are able to produce immunity without side effects and to utilize genetic engineering to produce these purified
antigens in large quantities.

A88-180 TITLE: In Vitro Assay of Candidate Antimalarial Drugs
DESCRIPTION: Develop reliable and reproducible in vitro assay methods for assessment of intrinsic human
antimalarial activity of candidate drugs of diverse chemical classes. Methods should employ techniques to

accurately measure exponential parasite growth rates and detect the effects of antibiotics as well as antimetabolites.
Control clones of human plasmodium parasites with known drug susceptibility patterns should be utilized.
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A88-181 TITLE: Synthesis of Anti-Parasitic Compounds

DESCRIPTION: There is a continuing need to develop more efficacious treatments against the parasitic diseases
(e.g., malaria, leishmaniasis, schistosomiasis) to which the soldier may be exposed. Current candidate compounds,
while effective in many cases, suffer from problems of bioavailability, toxicity, and the continued development of
resistance on the part of organisms.

AB88-182 TITLE: Adenovirus Neutralizing Antibody Assay

DESCRIPTION: Rapid diagnostic test for evaluating neutralizing antibodies to adenovirus 4 and 7 viruses. Purpose
is to be able to distinguish the immune response to vaccine alone from adenovirus vaccines used as recombinant
vaccine vector.

AB88-183 TITLE: Vaccinia Immune Response Assay

DESCRIPTION: Rapid diagnostic assay for evaluating the protective (neutralizing) antibody response to vaccinia
virus. Purpose is to be able to assess and compare the protection against smallpox provided by vaccinia vaccine to
vaccinia recombinant vaccine constructs.

AB88-184 TITLE: Instrument Decontamination Unit, Field Exploratory Development

DESCRIPTION: The Central Service support in Field Hospital needs a method to clean blood and organic debris
from surgical instruments. A machine is needed that is lightweight, small in volume, and water and manpower
efficient. Innovative approaches to include waterless systems should be considered.

A88-185 TITLE: Alternative to Toxic Gas for Sterilization of Heat Liable Goods

DESCRIPTION: In future wars, logistical considerations will dictate the sterilization and reuse of normally
disposable medical items. Many of these are of plastics which cannot stand the heat of steam sterilization. Current
methods of sterilizing such items involves toxic gases, such as ethylene oxide which present a health threat to the
operator, or liquids, such as CIDEX, which require an inordinate amount of time. A methodology is needed that
overcomes these disadvantages.

AB88-186 TITLE: Packaging System for Contaminant-Free Medical Materials

DESCRIPTION: Development of technology options for packaging materials capable of protecting medical
equipment from normal and unusual contaminants. Materials should protect contents from all normal contaminants
(i.e., sterility, cleanliness) and chemical warfare agents to include nerve, blood, and blister agents. In addition, the
materials must be resistant to insect infestation during storage in all climatic extremes.

AB88-187 TITLE: Synthesis of Organophosphate Antagonists

DESCRIPTION: There is a continuing need to develop more efficacious antagonists to the organophosphate nerve

agents which may be used in a future conflict. Current candidate compounds are only partially effective and suffer
from problems of bioavailability and toxicity.
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AB88-188 TITLE: Synthesis of Vesicant Protective and Therapeutic Compounds

DESCRIPTION: There is a continuing need to develop more efficacious compounds that may be used to treat or
protect the soldier from vesicant agents that may be used in a future conflict. Current candidate compounds are only
partially effective and suffer from difficulties in administration and application. There are currently no effective
systemic treatments.

A88-189 TITLE: Synthesis of Orally Active Anti-Radiation Drugs

DESCRIPTION: There is a continuing need to develop more efficacious anti-radiation compounds that are orally
active. Current candidate compounds are only partially effective and suffer from severe problems of bioavailability
and toxicity.

A88-190 TITLE: Battlefield Transtracheal Airway

DESCRIPTION: Airway management is critical for treatment of nerve agent intoxication and other battlefield
injuries. Available cricothyroid cannulas have not been optimized — they are difficult to insert and dangerous when
used by untrained personnel. An urgent need exists for development of unique options for airway access in
battlefield casualties. These devices need to be safe, easy to use, designed to minimize trauma, and of adequate size
to permit use of standard stroke volume or high frequency ventilators.

A88-191 TITLE: Light Weight Digital X-Ray Imager

DESCRIPTION: The Army is currently developing a very small (less than one cubic foot), low power (100 watt)
digital dental x-ray imaging system to replace film in a field environment. The intra-oral x-ray imager currently puts
out a real-time RS-18=70 video image which is digitized by separate 512 x 512 x 8 bit frame grabber. There is
currently no electronic means of capturing larger format, extra-oral radiographs. What is needed is an x-ray imager
at least 4 inches in diameter that can be used as an input to a framer grabber to capture radiographs of larger areas of
the skull. The technology used to make the imager should have the potential to allow ruggedization of the imager
with only small increases in weight and cube. The desired video image should have at least 512 x 512 x 8 bit
resolution with 1024 x 1024 x 8 bits preferred. Frame rates should be one per second or faster. Sensitivity of the
imager should be comparable to a standard film-screen combination of similar resolution. It is not necessary to use
the RS-170 video format. Instead, it is most important that the readout method be chosen to maximize the quality of
the final digitized image. Imagers capable of capturing 8” x 10” or even 14” x 17” images are also of interest.

AB88-192 TITLE: Lightweight, Portable, Whole-Body Imaging System

DESCRIPTION: There is a need for a rugged system on low weight and cube that would allow medical personnel
to image any area of the body. Features of interest would be: the ability to image slices as well as planar views; the
ability to differentiate between differing body issues, bones, foreign bodies and fluids; digital storage; and display of
image.

A88-193 TITLE: Advanced Integrated Services Data Distribution for Tactical C3lI

DESCRIPTION: There is an urgent need to provide the means to rapidly exchange C? information on the battlefield
with totally integrated data network. The Army C?integrated architecture will provide secure, automatic,
communications for users in combat, combat support and combat service support elements. The need includes the
transmission of highly perishable Battlefield Automated Systems information, (voice, data, video) at all echelons to
multiple points, including national command. The Army C? system must provide this capability on a transparent,
discrete address basis among a wide variety of mobile and static users operating in a rapidly changing combat
environment and without regard to unit movement, terrain, and weather constraints.
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ESSENTIAL CHARACTERISTICS: The Army C?integrated architecture may include but is not limited to the
following technical features and functions:

Fully Integrated Network

Complete integration of voice, data, video and signaling

Digital Bandwidth on Demand

Fully Integrated Signaling

Wideband Network Capabilities

Network solutions with open interface

End-to-End Security

Incorporates multi-subscriber equipment (MSE), combat net radio (CNR), and Army data distribution
system (ADDS) features and functionality

TECHNOLOGIES: Applicable technologies may include but are not limited to:

e  Photonics

e Advanced Digital Switching Architecture
e Wideband Packet Transport

e Atrtificial Intelligence

e  Operating Systems

Functionality, capacity, channels, and bandwidth requirements take precedence over size and weight considerations
for the initial study and report.

TASK: Postulate an Army Advanced Integrated Services Digital Network Architecture and system design that will
be sized to support the level of integrated voice, data, and video distribution requirements expected to occur to
support a typical Armor Division mid-intensity offensive operation in the 1995-2010 time frame. This architecture
should attempt to minimally utilize the near term fielding of communications systems such as MSE, SINCGARS,
etc., but should not be totally constrained by them.

AB88-194 TITLE: Message Switch Packs Switch Interworking

DESCRIPTION: The objective is to determine the feasibility and approach of developing a system that would
support interworking of tactical message switch (MS) systems (record traffic) and tactical packet switch networks
(PSN). That is, to allow the MS to utilize the PSN as a transmission system.

Such a system would permit a message switch (such as a AN/TYC-39) to communicate through the tactical PSN
delivery vehicle to 1) other record-traffic subscribers (another TYC -39, MTCC, etc.), 2) an ISA-AMPE (via DDN
and the tactical PSN) and, 3) to a PSN subscriber not having access to a record traffic system.

In addition to determining feasibility, a complete implementation approach must be determined. This would
include, but not be limited to, functional and physical partitioning (hardware, software, location, etc.), network
status, protocols, MS to PSN address translation, security, electrical interfaces, and others.

Since there is as yet no established MSE wide-area PSM, proposals should assume DDN-like PSN and PS
equipments.

A88-195 TITLE: Specification and Verification of Timing Constraints for Ada-Embedded-Reel Time

Systems

DESCRIPTION: There are currently many issues related to the use of the Ada programming language for Army
embedded real-time system applications. One of these involves satisfying the timing demands of an application, for
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example, being able to respond to external events or to produce a result within a fixed amount of time. The Ada
language provides some features for timing control. There is a need to be able to precisely specify the timing
constraints in an Ada program and then be able to verify that program execution satisfies these constraints. The
object of this task is to determine how to specify these constraints and then how to verify that they have been met.
The Ada language features that support timing control should be studies to show if they will be beneficial or
detrimental to the specification and verification effort. Prototype tools should be developed that can check if timing
constraints will be met.

AB88-196 TITLE: Knowledge Engineering Enhancement to C3 Information System Design & Evaluation
Facilities

DESCRIPTION: Computing facilities comprising extensive data bases, complex software and extensive computer
resources are employed in the design and evaluation of C3 information systems utilizing automation and advanced
communications. Knowledge engineering is needed to orchestrate the use of these facilities so that answers to
complex issues and problems concerning the application and performance of underlying automation and
communications can be arrived at quickly and efficiently. Knowledge engineering enhancements would: 1) speed
up and/or eliminate manual processes in accessing data bases to build up simulation runs, 2) assist in the generation
of scenario details such as threat analysis and application, 3) permit intelligent interaction with simulation runs, and
4) provide expert interpretation of simulation run results.

The goal of this project is to analyze, identify, and prioritize requirements for knowledge engineering enhancements
and provide a plan for and implement phased introduction of software and hardware embodiments of knowledge
engineering enhancements. The ease with which these enhancements can be implemented and the universality of
their use is paramount.

A88-197 TITLE: Millimeter Wave Net Communication

DESCRIPTION: The key concern in a hostile battlefield environment is the survivability and reliability of
communications nets against interception and jamming. One method to increase the survivability of a network is to
use millimeter wave transmission technology. Two specific applications that would benefit from the insertion of
millimeter transmission technology are packet radio communications and the design of a millimeter wave front end
that could be utilized in these two specific applications. Some of the specific questions that should be addressed
are—

1) Omnidirectional coverage

2) Frequency/Range/Covertness tradeoff

3) Base band interfaces

4) Specific RF communication schemes (coherent vs. noncoherent)

AB88-198 TITLE: Artificial Intelligence for Command and Control

DESCRIPTION: The tactics and doctrine of the modern battlefield dictate the need for intelligent machines to assist
human operators. The technologies associated with encapsulating knowledge and capturing the reasoning processes
of expert in tactical problem-solving promises to provide a significant impact on future computer systems for the
military. Research is needed in the following Al technology areas to aid in the development of intelligent machines
for tactical command and control problems:

1) Improved methods for knowledge acquisition, with particular emphasis on automated scenario
development for knowledge elicitation. This scenario development will provide automated problem-
solving exercises with key parameters that are adaptable by the operator/knowledge engineer during
the knowledge elicitation session.

2) Knowledge-Based Management System techniques to support centralized maintenance of large stores
of knowledge cooperatively used by multiple problem-solving systems. Such techniques should
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provide support to multiple users efficient storage management, security, reliability and query
optimization.

3) Improved methods for recording and presenting explanations and justifications of inference networks
produced by an intelligent system.

AB88-199 TITLE: Tactical Digital Cellular Communications Architecture

DESCRIPTION: The objective is to perform assessment for and design of a digital cellular radio access architecture
for the tactical wide area communications system. This is to lead to significant reduction in wire and setup,
increased disperson and mobility, improved access and continuity, and, hence increased survivability and
effectiveness. In addition, it may be employed to overcome some of the problems inherent in combat net radio and
implement the functional integration of the battlefield.

The first task is to perform a feasibility assessment of applying cellular techniques to the tactical communications
systems. It should also investigate potential approaches (purely cellular, hybrid, etc.) and the merits of each.
Finally, it should 1) address the current MSE (Mobile Subscriber Equipment) system, 2) survey state-of-the-art
cellular technologies, 3) formulate requirements necessary to support the objectives, 4) determine current technology
gaps and limitations, also identifying potential high payoff research areas.

If feasible and practical, the second task is to formulate the architecture and evolutionary plank including but not
limited to the following aspects:

No’s of subscribers Capacity Spectral efficiency
Freg/power mgmt Cell sizes Performance
Interference Propogation ECCM

Technologies Egmt. Criteria Interfaces/integration
Accessibility Flexibility Automatic Processing
Growth Support Security
Vulnerability Survivability

The resulting architecture is to provide for an overall access umbrella, to include support for mobile voice and data
subscribers, inter- & intra-system distribution, C2 access, satellite access, and perhaps mobile switching.

A88-200 TITLE: Miniaturized Fiber Optic Telephone Switch for Tactical Local Area Networks

DESCRIPTION: Investigate fiber-optic local area networks from the perspective of supporting multiple
simultaneous voice channels, both clear text and secure. Validate with hardware network solutions. Establish
network overhead and throughput efficiency factors in support of voice and other “circuit switched” channel
requirements. Demonstrate simultaneous support of voice and data channels under various network loading
conditions for selected hardware implementations. Determine hardware feasibility of multiple independent channel
encryption through candidate networks for both voice and data channels.

A88-201 TITLE: Congestion/Flow Control and Adaptive Routing

DESCRIPTION: One aspect of flow control and adaptive routing for computer communication networks is to deal
with the temporary overload condition of a network. For relieving congested condition at the buffers and the links,
various techniques have been proposed, such as the use of special control packets (stop/slowdown and speedup
packets from congested node to source node) which is a congestion control technique, the use of sliding windows in
the level 2 and level 3 of the layered protocols, which is a flow control technique imbedded in the 1SO model, and
the use of alternate paths which is an adaptive routing technique. However, the performance and the interaction of
these techniques are not well understood. One objective of this task is the following: 1) modeling the congestion
control techniques, mathematical models preferred, 2) understanding the interaction and the effect of the sliding
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window mechanism on traffic flow, 3) development of adaptive routing technique for congestion control, and 4)
performance analysis of these techniques.

Another aspect of flow control/adaptive routing is concerned with the steady-state condition of a network. A few
combined routing and flow control strategies/techniques have been proposed for maintaining network conditions so
that optimum performance objectives are achieved such as minimum average end-to-end delay, subject to link
capacity and buffer constraints. These techniques require distributed/centralized computations in a continuous or
intermittent fashion of the external traffic that can be admitted into the network (flow control), and the amount of
traffic that states/queues of the network (adaptive routing). However, there is still a lack of understanding of the
interrelation existing between routing and flow control, and even the approaches (problem formulation and
analytical solution) have not been fully explored. Thus, another objective of this task is: 1) development of new
approaches in the context of optimum control and estimation theory, 2) understanding of the interrelation between
routing and flow control, and 3) investigation of practical implementation aspects for distributed computation of the
algorithms to be developed.

A third objective of this task is a survey of literature and an assessment of the state-of-the-art in congestion and
routing techniques.

A88-202 TITLE: Electronics Intelligence (ELINT) Performance Simulator

DESCRIPTION: The ELINT simulation shall consider the total signal environment, actual antenna patterns,
probability of detection and various ELINT applications (air/ground).
The following shall be considered:
1) The simulation must be designed to run a Tempest/Classified IBM compatible PC.
2) Asurvey of what ELINT simulation models are currently available shall be conducted with the
appropriate government organizations.
3) Applications that are to be analyzed are:
a. Ground-based ELINT
b. Airborne ELINT payloads
c. UAV ELINT payloads
4) Contractor personnel must have Top Secret security clearance.
5) Phase | of this effort will produce a top-down design of the simulator with samples of menus, graphics,
and algorithms.

A88-203 TITLE: Cooperative Knowledge-Based Systems for Multi-Sensor Battlefield Information

DESCRIPTION: Each sensor type or data source used for Battlefield Information Exploitation provides a viewpoint
that requires specialized operator training to understand. When several data sources are used to understand a
situation many knowledge-bases must be integrated into a single problem solving system. Typical data sources are
MTI radar, SAR, and topographic maps. A requirement exists for the design of efficient knowledge representations,
heuristics and cooperative control structures to automatically interpret this data in near real time, to assist the
operator. Hardware environments must be small, portable machines with fast prototyping software development
environments. Knowledge source identification and engineering is also required.

A88-204 TITLE: Frequency Agile Laser Technology

DESCRIPTION: Military systems will benefit if reliable, frequency-agile lasers can be developed. Tunable solid-
state lasers are being investigated in several laboratories, but other laser media may be useful. Innovative study is
needed to determine which laser will provide the most efficient visible emission over a broad band.
Characterization of the lasers should include stability, damage threshold and laser lifetime determinations.
Optimum crystal-growth techniques, preparation of laser media and cavity design are additional areas of concern.
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A88-205 TITLE: Airborne Nuclear Radiation Detector

DESCRIPTION: There is a need for a compact, wide-dynamic-range nuclear radiation detector, for possible use in
a future, advanced aerial radiation detection and fallout mapping system.

Such a detector should be capable of measuring gamma radiation or X-ray intensities emanating from contaminated
terrain areas, from natural background levels to thousands of cGy/h.

The detector should, for low to moderate intensities of radiation, have the capability of photon energy discrimination
(pulse height analysis) and provide a signal output compatible with microprocessor control/operation. Rapid
response to varying radiation fields is also required, as well as physical ruggedness for airborne use.

A theoretical/experimental investigative effort (in Phase 1) should develop a comprehensive data base and
characterization for such a detector, including computer simulation of atmospheric absorption/scattering effects,
detector collimation, air-ground correlation factor, interface sign/criteria for an optimum detector.

AB88-206 TITLE: Application of Advanced Technology to Software Configuration Management

DESCRIPTION: As defense systems become more software intensive and the complexity of the software increases,
the DOD is facing a challenge in maintaining control over these critical systems and to insure their integrity in the
field during a full operational mission environment. A critical element in ensuring this integrity is the application of
sound configuration management techniques in an engineering discipline. This application to software, however, is
a complex task due to its complexity and ease of change. Better techniques and tools are needed in the identification
of software configuration items, the control of rapid version changes, the status accounting of these changes and the
auditing of the functional and physical characteristics. This project will explore the use of advanced technologies
such as artificial intelligence, fourth generation languages and optical disk technology to assist in solving the
problem. The emphasis of this project will be on systems utilizing the DOD-approved high-order language, which is
ADA.

A88-207 TITLE: Military Logistics Applications of Smart Card Technology

DESCRIPTION: Smart card technology incorporates embedded MOS IC 8-bit microprocessors, read-only-memory
(ROM) and random-access-memory (RAM) together with up to 16K-64K-bytes of programmable non-volatile read-
only-memory (PROM, EPROM, or EEPROM) into plastic cards similar to commercial credit cards, or molded into
almost any size and shape such as the common key. This technology can perform a variety of information-
processing tasks and provide permanent data and information storage using compact inexpensive terminals/readers.
This technology is currently enjoying immense popularity in the commercial banking, medical and security
industries. Research is needed to identify, investigate, assess feasibility and exploit this technology for military
logistics applications.

The following potential applications are of interest:

1. Electronic shop tags for equipment/spare-parts processed through maintenance and repair facilities.

2. Asapermanent electronic record of maintenance and repair history embedded on/within equipment and
updated each time an equipment/spare part is serviced or repaired.

3. Asa means of providing packaging instructions, routing information or special handling instructions for
equipment/spare parts during the shipping preparation, transportation, or evacuation process.

4. As an electronic record of failure symptom description, fault diagnosis/isoluation results, test results or
other pertinent information for equipment/spare parts passed from lower echelon maintenance activities to
higher echelon repair activities.

5. Investigations of feasibility of embedding the technology into equipment front panels/exterior cases,
equipment interior locations and printed circuit cards.

6. Embedded applications to provide automatic data-collection capability or function as elapsed-time
meters/counters.
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AB88-208 TITLE: Automated Tools for the Analysis of the Capabilities of a Simulation to Generate
Realistic Stress Environments for Communications, Command and Control Systems

DESCRIPTION: In order to ensure that a military C® system is reliable, it must be stress tested by realistic input
scenarios. Since it is extremely expensive and often dangerous to use extensive line testing, simulations are built to
imitate a stress environment.

The analysis of the capabilities of a simulation for stress testing by an independent monitoring agency concerned
with system reliability is a subjective and skill/manpower intensive effort. The objective of this project is to define a
methodology for determining objective quantitative metrics to evaluate the realism and stress-test capabilities of a
simulation. This methodology will then be implemented in the form of an automated knowledge-based tool which
would accept characteristics of the simulation and calculate/infer a set of evaluation metrics. The goal of the
automated methodology is to provide an analytical tool that would ensure that the stress test capabilities of a
simulation are adequate. Finally, a plan must be developed to validate the prototype tool and metrics on actual
military projects.

A88-209 TITLE: Epitaxial IR Materials Technology for High Performance 2™ Generation Systems

DESCRIPTION: To improve the HgCdTe epitaxial growth techniques and related substrate (CdZnTe) growth
method and processing. The research must systematically attack the nature of the defects in the HgCdTe and their
methods of formation, their ionization energies when they act as defect dopants, and how best to grow and process
detectors when the adverse effects of material defects are minimized. Moreover, to ultimately tailor both the
HgCdTe epitaxial growth method and the CdZnTe substrate growth method to the appropriate quality for high
performance IR detectors.

A88-210 TITLE: Determination of Low Level Impurities in 11-VI Semiconducting Compounds

DESCRIPTION: Develop procedures or techniques for the identification and reliable quantification of impurities in
11-VI materials and alloys, i.e., Hg;..Cd,Te, CdTe and Cdy..Zn,Te at the 10**cm™ level. The methodology should
be suitable for the analysis of both this film (2-20 micrometers thick—12mm diameter) and bulk samples. Analysis
absorption, secondary ion mass spectrometry (SIMS), etc. Areas to be investigated could include spectroscopic, wet
chemical, chromatographic and other novel approaches with the potential for the required levels of sensitivity
precision and reliability.

A88-211 TITLE: Coherence Filters

DESCRIPTION: The Army has a need for optical devices that will reflect coherent light, as from a laser, and
transmit incoherent light over at least a 100 nanometer band within the visible (400nm — 700 nm) range. The device
should transmit more than 50% of normal scene illumination while transmitting less than 1% of any coherent light
within the band of operation.

AB88-212 TITLE: New Laser Materials for Diode Laser Pumping

DESCRIPTION: The use of efficient semiconductor diode lasers as pumps for solid state laser materials open
possibilities for efficient, compact, and reliable sources. Research is sought to find, produce and/or grow new solid
state host materials optimized for pumping by pulsed or CW semiconductor lasers operating at wavelengths between
750 to 900 nanometers and 1300 to 1600 nanometers. Possible materials include rare-earths or transition-metal
doped crystals, ceramics or glasses, and color-center materials. Emphasis is on matching the unique properties of
diode laser pump sources to produce lasers in the visible and/or infrared regions of the spectrum.
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A88-213 TITLE: Improved Resolution and Statistical Error for Laser Radar

DESCRIPTION: Analyze and explore innovative concepts (e.g., splitting laser radar beam into two, instead of the
current one-beam laser radar) for a laser radar design which will provide range measurements with much less
statistical error than currently available laser radars. Once this statistical error is reduced, the automatic target
rognizers problem for laser radar images will become much simpler and can be solved in less than one year’s time.

A88-214 TITLE: Contact Lens for Laser Protection

DESCRIPTION: Contact lenses are desired for protection of laboratory and field personnel from hazardous laser
radiation. The contact lens would filter or absorb specific wavelengths to reduce transmission approximately 4
orders of magnitude. Each set of contact lens must address one or more specific wavelengths or bands. Materials
used must be compatible with safe use in the human eye.

A88-215 TITLE: Feature Set Evaluation for Classifiers

DESCRIPTION: Perform analysis and write software for the evaluation of feature sets used in automatic target
recognizer’s (ATRs). The analysis will consider feature set properties such as class seperation, dimensionality and
other factors that affect the ability of feature sets classify targets. The software will implement the results of the
analysis using contrived and actual data.

A88-216 TITLE: Laser Diode Pumped Solid State Lasers

DESCRIPTION: The Army needs high efficiency, compact lasers for rangefinders, designator and radar systems.
CW or high duty factor pulsed lasers with 1 to 10 Watt average power will be useful for these applications. Good
beam quality will be required in some applications for frequency conversion to higher or lower wavelengths.

AB88-217 TITLE: High Thermal Coefficient Electronic Materials

DESCRIPTION: Materials are required that possess a highly temperature-dependent electrical property; e.g.,
resistance dielectric constant. These materials must be compatible with standard semiconductor processing
techniques and maintain their temperature-sensitive properties in thin film form (thickness of 0.5 micrometer or
less). Temperature changes on the order of one millidegree must be detectable using standard integrated circuit
techniques while operating at near ambient temperature.

AB88-218 TITLE: Improved Forward-Looking Infrared (FLIR) Image Segmentation by Iterative Techniques

DESCRIPTION: A central problem in image target recognition is segmentation. Prior to classification some
technique to separate background regions and objects from background, must be applied to the image. Frequently
the image is under segmented or over segmented with the proper number of segments being dependent on the nature
of the next step in the classification. Too many segments require a merging of sub-regions, too few requires a
resegmentation with different parameters. Research in recent years has shown that a mathematical technique
borrowed from Metallurgy (Simulated Annealing) has yielded useful approaches to region growth.

Proposals will be accepted for research into application of iterative techniques such as Simulated Annealing to
improving FLIR image segmentation. Of particular interest are methods for reliably segmenting targets from
background and background regions from each other. FLIR images tend to be of low resolution, noisy, low contrast
and of low texture when compared with visual images. A variety of NATO-format images on 9-track computer tape
will be available as needed by the contractor. For the most part, targets when present in the image will be less than
150 total pixels on target.
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Prospective contractors should demonstrate an understanding of the specific problems inherent in infrared imagery.

A88-219 TITLE: Parallel Problem Decomposition During Natural Language Processing

DESCRIPTION: Transcribed tactical communications are received from a variety of domains; the language is
characterized by message traffic that is telegraphic (highly abbreviated), jargon-rich, and prone to spelling error. It
is not unreasonable to parallelize the process of divining which of several domains a string describes. It may also be
possible to impose structure on the string error-recovery problem, to force a correction in parallel. The worst case
domain determination problem is a function of the memory requirements and execution time of the most expensive
domain parser. The worst case string recovery problem is the dropped-character hypothesis, since larger strings
must be constructed by the computer to set up the test-and-compare phase.

Task: Set up both the problem decomposition and parallelism to solve the domain determination and string error-
recovery problems. For lack of a better architecture at the time of this writing, plan to solve the problems on an intel
Sugarcube, which is a parallel machine of dimension 3(8 nodes). This hardware should be simulated with the VAX-
compatible intel emulation software during Phase I, and subsequently purchased under Phase 1 if the Phase | proof-
of-concept is received favorably by the Government.

A88-220 TITLE: Integrated HF/VVHF Power Circuits

DESCRIPTION: Jammer amplifier and transmitter circuits need to be lighter and cheaper. Integrated circuit
technology has made low power analog and digital circuits extremely cheap. It is desired to perform similar
integration on power circuits, handling 100-400 W output power per basic power module. These power modules
would be in the HF and VHF bands, e.g., 1-100 MHz, 80-400 MHz. The basic power modules would be used alone
or in assemblies to make up a large transmitter. The use of medium scale integrated circuit concepts and hybrids
should increase reliability and decrease costs. The circuit’s substrate could be designed mechanically to have
modular, self-aligning cooling passages for liquid or air cooling when assembled in large transmitters. Discrete
element circuits for power applications are well known and described in the literature. Integrated power circuit
work has been done in GaAs for SHF and higher bands. Little effort has been done in the HF/VVHF bands due to the
values needed for inductors and capacitators. Work in the HF and VHF then requires the theory and practical
development of medium scale integrated equivalents of discrete components. This may require considerable
theoretical development. The parameter range of the components needed may be reducible to practical, realizable
values by circuit design. Therefore, this effort is a combination of circuit synthesis and component feasibility
analysis and development.

A88-221 TITLE: Remote Evaluation Techniques for Personal Computer Networks

DESCRIPTION: The potential of the application of remote evaluation to increase the generality and performance of
distributed systems needs to be further investigated and developed for PC based systems. The PC forms the nucleus
of current Army distributed systems by being the common leaf node. University thesis work (MIT/LCS/TR-354
Titled “Remote Evaluation™) explored the initial concepts through a prototype implementation on large Symbolics
3600 Lisp Machines. The implementation of Concurrent Common Lisp sponsors the use of remote evaluation using
the Intel IPSC concurrent computer.

This effort will require the definition of and implementation of a prototype remote evaluation capability suitable for
the smaller PC-based environment. Advanced work will allow the integration of VAX/Sun workstations into the
system; however, the focus of this effort will be to extend the power and flexibility of a PC workstation within a
networked environment using remote evaluation concepts. The initial implementation should support Common Lisp
and Prolog based application programs. Extensions, augmentations, and enhancements to these languages may be
required in this effort to support the concept. The desired result of this effort is a package of appropriate tools that
allows the application programmer to early implement remote evaluation and remote data types within a PC
environment. The prototype system should utilize the IBM class of personal computers to remain compatible with
the existing Government development facility.
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AB88-222 TITLE: Position Location and Status System

DESCRIPTION: The Army has a need for an advanced technology approach to the design of a small and
inexpensive position location and status system suitable for a variety of Army tactical operations including rescues
of personnel in hostile territory. The position location and status system should be suitable for locating personnel,
vehicles and aircraft to within two degrees azimuth and 200 meters range accuracy out to a range of 10 kilometers of
greater. The system would consist of two parts, a seeker and a responder. The seeker may utilize an active coded
search signal and be capable of displaying the location of the responder and any status information provided by the
responder. The responder, being the larger quantity portion of the system should be small, inexpensive, and have a
long life battery power. The responder should remain covert (nontransmitting) unless interrogated by the proper
coded signal. The responder should provide a short data burst(s) allowing determination of location, identification
of the responder, and status of any data systems providing input to the responder such as speed, heading, remaining
fuel, fully operational or damaged, etc. The seeker should be operable from either a ground or airborne platform.
The ability to handle multiple responder data is highly desirable.

AB88-223 TITLE: Artificial Intelligence in Army Tactical Systems

DESCRIPTION: The Army has a need to develop Artificial Intelligence (Al) techniques to assist the front line
soldier and his support, in providing decisions and controls required for optimum performance of his duties. The
effort will explore and apply innovative Artificial Intelligence (Al) concepts to apply and solve problems in the
Tactical Battlefield Systems. The scope of the Phase | effort is intended to uncover and apply Al techniques to in
the spectrum from REAR, DEEP BATTLE, and CLOSE COMBAT, and to provide the latitude to cover both
ground and air combat of Army forces.

AB88-224 TITLE: Optical Image-Processing Algorithms for Autonomous Homing Munitions

DESCRIPTION: Within the last few years, the twin technologies of imaging seekers for homing-munitions
applications and image-processing micro-computers for autonomous scene analysis have made rapid progress.
Specialized image-processing algorithms are capable of performing noise reduction, edge enhancement for
improved classification of man-made objects, image segmentation, frame-to-frame correlation, and motion
detection. Combined with advances in micro-computers, it is feasible to implement a large number of such
algorithms within the space allocated to the missile’s electronics section. This study will examine potential image-
processing algorithms separately, and in combination, in order to optimize the acquisition of targets of interest,
while at the same time minimize the chance of acquiring a false target.

AB88-225 TITLE: Optimal Target-Clutter Discrimination for Autonomous Homing Munitions

DESCRIPTION: Autonomous homing munitions are dependant on mathematical algorithms to separate targets
from terrain clutter. Previous studies of target-clutter discrimination have been restricted to the examination of only
one independent variable at a time. This has not proven very successful due to the high degree of overlap between
the target and clutter statistics in terms of any given parameter. A more successful result could be expected by the
use of multivariate statistical analysis techniques. A suitable target-clutter data base will be chosen, and computer
programs written to determine the various statistics of the potential discrimination parameters. At a minimum these
parameters would include temperature, size, shape, radiant intensity, and irradiance in visible, mid-IR, far-IR, and
millimeter wave bands. Multivariate statistical analysis techniques such as cluster analysis will be employed to
obtain optimal target-clutter discrimination.
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AB88-226 TITLE: Techniques for Developing Executive Decision and Thinking Skills

DESCRIPTION: An essential part of leader development is the growth of the decision and thinking skills required
at the executive level of large, complex organizations. Research findings are now convincing that executive
decision skills are different from those required at mid and lower levels, and that they are characterized by greater
richness of representations (frames of reference), and greater complexity of information processing. What is lacking
is theory based and demonstrability valid techniques for rapid development of these thinking and decision skills.
Additionally, information is lacking on how much time is required for their development, and whether they are
subject to decay as are other kinds of skills. Research to be accomplished in response to this requirement should
seek to provide techniques that will accomplish these objectives.

AB88-227 TITLE: Methods for Assessing the Relationships between Organizational Culture and Climate,
Leadership Style, and Worker Performance.

DESCRIPTION: Along with human and technological resources, “values” are an integral part of any large-scale,
complex organization. A key to understanding organizational values lies within those in leadership positions. These
are the people who not only reflect these values, they also preserve, fashion, and transmit them to others. Leaders
can influence the psychological climate in the working environment and consequently affect the values, attitudes,
and performance of the workers within those environments.

Research on individual values is not new, but methods for identifying organizational cultures — the basic values,
ethics, and belief systems that make up an organizational operating system — are on the leading edge in management
theory. As a first step towards an increased understanding of these issues, sophisticated methodologies for assessing
an organization’s corporate culture need to be articulated. Next, the relationship of organizational values and belief
systems to leader selection and development is an area that also merits further exploration. Finally, techniques for
investigating the actual linkages between leadership styles, organizational climates, and worker performance need to
be developed.

AB88-228 TITLE: Cost-Benefit Methodologies for MANPRINT

DESCRIPTION: As part of its recent MANPRINT initiative, the U.S. Army has paid increasing attention to
ensuring that manpower, personnel, and training (MPT) issues are addressed early in the design and development of
combat weapon systems. In this context, a requirement exists for articulating such issues in terms of their impact on
total-system effectiveness and life-cycle cost. In a broader sense, there exist a variety of empirical data (in both
military and non-military settings) that could assist the Army in effectively translating many MPT issues into
meaningful cost-benefit arguments. Thus, continuing improvements are sought in the effective integration of these
data within coherent analytical framework.

In response to this requirement, methodologies are needed that 1) provide the Army with an effective tool for
quantitatively assessing the impact of MPT tradeoffs on total system performance and life cycle cost, 2) identify
those areas of weapon-system performance and cost that provide the greatest leverage for MANPRINT
enhancement, and 3) assist program decision makers in formulating a cost-effective MANPRINT investment
strategy within each acquisition effort.

AB88-229 TITLE: Unit Performance Measurement Capability Estimation

DESCRIPTION: The estimation of unit-performance capability is extremely difficult to accomplish with any
degree of rigor, but invaluable for satisfying major needs: estimation of training readiness and combat capability;
diagnosis of training needs to enable efficient training management, e.g., resourcing and scheduling; and estimation
of performance capability to enable comparisons of alternative weapons systems, unit organizational designs and
tactics. Conceptual models need to be developed as a first step in producing improved Army capabilities to measure
and estimate performance capabilities of units (e.g. rifle squad, tank platoon, combined arms task force, corps and
theatre Army). Additional issues that may be considered for training management research include the loss of
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soldiers from units (both in peace time and during battle), the turbulence of soldiers in units, and the decay of skills
for individual soldier and group tasks.

A88-230 TITLE: EW Vulnerability

DESCRIPTION: The U.S. Army has an extensive program designed to stress developed and developmental
weapon/Communications-Electronics systems to electronic warfare (EW) environments. The objective is to
establish or determine each system’s performance limitations or vulnerability when exposed to existing and/or
postulated EW threat environments. The EW environments consist of active and passive electronic countermeasures
(ECM). A system’s EW vulnerability can be reduced by the incorporation of electronic counter-countermeasures
(ECCM) into the system to harden it against hostile EW. Electronic support measures (ESM) are an integral part of
the total EW picture. ESM are used to detect, locate, and identify systems on a modern battlefield. The Army EW
vulnerability assessment (EWVA) program seeks technological advances in ECM, ECCM, and ESM areas as well as
innovative techniques that can be applied to the determination of system EW vulnerability.

The Army’s EWVA program requires applicable advances in the electromagnetic (EM) technology areas involving
the following regions of the EM spectrum: acoustic, millimeter wave (MMW) radio frequency (RF) and infrared
(IR), through ultraviolet. The trend is to use three or more of these regions in a weapon system which categorizes
the advances that can be used in broadband, ECM, ECCM, and ESM techniques are required. Multispectral sensor
technology needs to be developed to permit simultaneous operation across RF, MMW, and IR-UV wavelengths.

Unique realistic and more efficient approaches in the establishment of the system’s EW vulnerability are required
for the theoretical, laboratory and field investigations. A multispectral simulator utilizing automatic target
recognition technology is required to assess multisensor systems. The simulator must have the capability to generate
scenes with backgrounds, targets and countermeasures in multispectral regions to include millimeter wave for
infrared and television wavelengths. Simulation is a powerful tool which can reduce the need for costly EW field
investigations.

To advance ECM technology, there are requirements to address advanced passive ECM, low observables and smart
munitions ECM techniques. The advanced passive ECM techniques are required for multispectral ECM
environments. “Tailoring” for ECM purposes, of the multispectral signatures of military targets such as missiles,
aircraft, ground vehicles, artillery, and high-value assets should be addressed. Smart munition ECM techniques
must be as broadband as possible to minimize the costs of applying them to a wide variety of munitions currently
undergoing development. Electro-optical countermeasures (ECCM) advances are required in both decoy and
jammer categories. In the decoy category, both pyrotechnic and pyropheric materials are required that can provide
spectrally tailored output to match target signatures. The burn characteristics are required to be temporally
adjustable chemical mix or physical design to allow risetime/burntime selection for maximum effectiveness against
specified systems. In the jammer category, advances are required in spectrally tailored infrared and ultraviolet
sources that can provide higher output radiation power levels with reduced weight, physical size and input power
requirements. Jammer modulation techniques advancement to provide programmable waveform shapes as well as
CW waveforms from unmodulated constant level output to frequencies as high as 5kHz are required.

ECCM technology advances are required for electro-optical (EO) devices. These ECCM techniques should be used
to reduce the ECM effects of lasers and RF against EO devices. The importance of very fast optical switches that
can respond to the variable postulated laser wavelengths of hostile threat systems should be stressed. The optical
switches should respond to very low level intensities. Emphasis should in on IR, television, nightsights, UV
systems, and the human eye. EO devices must also be hardened to protect them from degradation of performance
and/or damage from RF sources. ECCM technology to protect multispectral sensors is required to prevent RF
penetration to sensitive electronics while minimizing the effects on the transmission of desired EO signals.

There is a trend in the development of new weapon systems based on directed energy technology (high power
microwave (HPM), high energy laser, particle beams, Kinetic energy weapons, etc.). This places requirements for
advances in EW techniques to counter their effects/sensors/fire control systems. These sensors include both active
and passive systems. The sensors are expected to operate in the microwave through UV regions of the EM
spectrum. Advances in EW techniques are required to defeat these sensors to include search acquisition, track,
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discriminations, fire control, and kill assessment. ECCM technology development for hardening against directed
energy weapons (DEW) will be required. Near-term ECCM technology for protection of U.S. systems against high
energy lasers and HPM should be addressed. Far-term efforts are required to develop technology for hardening
against particle beams.

An important area in assessing the EW vulnerability of systems is the ability to perform accurate EW signature
measurements across the EM spectrum. Advances are needed in signature measurements that will not only provide
comprehensive data with the required accuracy, but will also minimize the time in accomplishing the measurements;
i.e., minimize cost.

A88-231 TITLE: Processing and Utilization of High T, Ceramic Superconductors

DESCRIPTION: Late in 1986 and early 1987 sensational new developments were achieved for copper-oxide-
(cuprate-) based ceramic materials that exhibited superconductivity at temperatures (T.) around 95 K — well above
liquid nitrogen temperatures. Indications of room temperature superconductivity have also been observed. Two
families of cuprates are La,.,Ba,CuQ,4 and Yba,Cu3;0;. These new ceramic materials are being projected for use in
large applications (ex. E.M. Rail Guns) and very small applications (ex. electronic devices). Programs are sought
that address the processing/manufacturing methods, structure/property relations, property evaluation, environmental
stability, and design criteria for bulk materials and coatings and thin films.

A88-232 TITLE: Glass or Plastic Surfaces for Immunological Reactions

DESCRIPTION: The Army is currently evaluating an instrument that monitors fluorescence-based immunoassays
using evanescent wave excitation. The immunological reactions occur on the surface of quartz rods 1 mm in
diameter and approximately 8 cm in length. The Army is interested in obtaining glass or plastic rods, along with
coating procedures that will result in reproducible optical properties in the rods and reproducible immunological
performance. The rods should not be transparent to the light from 400 nm x 800 nm. The end faces of the rods must
be normal to the axis of the rod and must be optically polished. Dimensional tolerance in one end of the rod is
critical, but the rod’s performance in the detector may be improved if the rod has a monotonic decrease in diameter
(taper) along its length. Submitted proposals should address both the fabrication of the rods and the coating of the
rod with antibodies. The resulting product would be of interest in several commercial fields (environmental and
medical), in conjunction with the referenced detector.

AB88-233 TITLE: Infrared Interferometer with No Moving Parts

DESCRIPTION: Recent technology has been introduced that allows interferometry to be done in the infrared
spectral region without the need for moving mirrors, prisms, etc. If such a device can be built and adapted for field
use, the payoffs in ruggedness of construction of interferometers will be extremely significant, both in the military
and civilian chemical monitoring communities. A device as envisioned here must operate in the 7-13 micrometer
region of the spectrum with very high Noise Equivalent Spectral Radiance. A “bench” type system that can be used
in proof-of-principle experiments is acceptable for the very new technology. Environmental analysis/monitoring
potential is high as are military applications. Ruggedness and simplicity of future units will probably be the most
advantageous features.

AB88-234 TITLE: Pyrolysis of Aerosols in Mass Selective lon Trapping Devices

DESCRIPTION: Mass Spectrometry of the pyrolysis products of microorganisms and other environmentally
significant aerosols is an extremely useful tool for detection and identification of such materials. In most analyses
that have been done to date, either the pyrolysis or the ionization process occurs outside of the mass filtering
devices and, as a result, significant amounts of pyrolysates or ions are lost prior to the mass filtering and detection
process. Pyrolysis and ionization inside the analyzer of mass-selective devices (e.g., ion trap detectors or ion
cyclotron resonance instruments) should improve the efficiency of the combined ionization/mass analysis step and,
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therefore, improve reliability of detection and identification of the aerosol. Such improved efficiency will have
profound beneficial effects of aerosol analysis (detection and identification) of military and environmental samples.
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