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PREFACE

This report presents the technical abstracts of the Phase I proposals that resulted in contract av..rds from the Fiscal
Year 1991 Solicitations of the Department of Defense (DoD) Small Business Innovation Research (SBIR) Program. The Army,
Navy, Air Force, Defense Advanced Rescarch Projects Agency (DARPA), Defense Nuclear Agency (DNA), and Strategic
Defense Initiative Organization (SDIO) are the DoD components of the SBIR Program. Two solicitations inviting small busincss
firms to submit proposals under this prcgram were published in FY91. All six DoD components participated in Program
Solicitation 91.1 (Closing Date: 11 January 1991), and Army, Navy, and DARPA participated in Program Solicitation 91.2
(Closing Datc: 1 July 1991). The selection of proposals for funding was made from proposals received by the Military Scrvices
and Agencies,

FY 1991 SBIR PROGRAM

Number of Topics Proposals Received Phase | Awards

91.1 91.2 91.1 91.2 91.1 91.2
Army 30 225 806 2033 60 219
Navy 290 i 2683 843 221 85
Air Force 202 - 2340 - 232 -
DARPA 83 160 838 1227 123 158
DNA 20 - 208 - 21 -
SDIO 15 - 632 - 128 -
Total 640 462 7507 4103 785 462
Grand Total 1102 11610 1247

Of the 1247 Phase I awards, 159 awards went to minority-owned businesses and 105 awards were to woman-owned
businesses. Overall, 10.7 percent of the FY91 SBIR proposals were selected for funding.

In order to make information available on the technical content of the Phase I projects supported by the DoD SBIR
Program, four volumes containing the abstracts and contracts for the awarded projects arc published. The small busincss
information with accompanying abstract are arranged in alphabetical order by firm name. Cross reference indices appear at the
back of the volume for quick reference.

® Volume I contains Army Projects

® Volume II contains Navy Projects

Volume III contains Air Force Projects

® Volume IV contains DARPA, DNA and SDIO Projects

Venture capital and large industrial firms that may have an interest in the research described in the abstracts in this
publication are encouraged to contact the firm whose name and address is shown.




INTRODUCTION

In 1982, Congress cnacted and the President signed the "Small Business Innovation Development Act of 1982 (Public
Law 97-219), which created the Small Business Innovation Research (SBIR) Program to give small, high-technology firms a
greater share of the federally-funded research and development contract awards.

Under the SBIR Program, each federal agency with an extramural budget for research or research and development
in excess of $100 million per fiscal year must establish an SBIR Program. The program is funded by setting aside 1.25 percent
of the participating agency’s extramural R&R&D contracting dollars. The agencices participating in the Department of Defense
SBIR Program arc the Army, Navy, Air Force, Defense Advanced Research Projects Agency (DARPA), Defense Nuclear
Agency (DNA), and Strategic Defense Initiative Organization (SDIO).

The objectives of the DoD SBIR Program include stimulating technological innovation in the private sector,
strengthening the role of small business in meeting DoD research and development needs, encouraging participation by minority
and disadvantaged persons in technological innovation, and increasing the commercial application of DoD-supported research
or research and development.

The SBIR Program consists of three distinct phases. Under Phase 1, DoD components make awards to small
businesses, typically of up to one man-year of effort over a period of six months, subject to negotiation. Phase ! is to determine,
insofar as possible, the scientific or techrical merit and feasibility of ideas or concepts submitted in response to SBIR topics.
Proposals selected for contract award are those which contain an approach or idea that holds promise to provide an answer to
the specific problem addressed in the topic. Successful completion of Phase | is a pre-requisite for further DoD support in Phasc
IL

Phasc Il awards will be made only to firms on the basis of results from the Phasc I effort, and the scientific and
technical merit of the Phase II proposal. Proposals which identify a follow-on Phase lII funding commitment from non-Federal
sources will be given special consideration. Phase II awards will typically cover two to five man-years of effort over a period
of 24 months, also subject to negotiation. The number of Phase Il awards will depend upon the success rate of the Phase | effort
and availability of funds. Phase Il is the principal research or research and development effort, and requires a comprehensive
proposal outlining the intended effort in detail.

In Phase III, an innovation is brought to the marketplace by private sector investment and support. No SBIR funds
may be used in Phase IIl. Aiso, under Phase IlI, DoD may award follow-on contracts with non-SBIR funds for products and
processes meeting DoD mission needs.

Proposals received in response to a DoD solicitation are evaluated on a competitive basis in the organization which
generated the topic, by scientists and engineers knowledgeable in that area. Selections for Phase | are made in accordance with
the following criteria:

L The scientific/technical quality of the research proposal and its relevance to the topic description, with special
emphasis on its innovation and originality.

L Qualifications of the principal investigator, other key staff, and consultants, if any, and the adequacy of
available or obtainable instrumentation and facilities.

L Anticipated benefits of the research to the total DoD research and development effort.

° Adequacy of the Phase I proposed effort to show progress toward demonstrating the feasibility of the concept.

Public Law 99-443, the "Small Business Innovation Act of 1986 was signed by the President on October 6, 1986.
This law re-authorized Public Law 97-219 (signed July 22, 1982) to extend the "Sunset Clause” to 1993; to continue 1.25 percent

taxation of the extramural rescarch and development budget; and excludes from taxation those amounts of the DoD research and
development budget obligated solely for operational systems development.
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ABTECH CORP. Topic#: 91-036 ID#: 91ARD-080
700 HARRIS STREET Office: ARDEC

CHARLOTTESVILLE, VA 22901 Contract #:

Phonc: (804) 977-0096 PI: GERARD J. MONTGOMERY

Title: ABDUCTIVE/EXPERT SYSTEM CONTROLLER

Abstract: THE OBJECTIVE OF THIS EFFORT IS TO DEMONSTRATE A PROTOTYPE CONTROLLER FOR A
HOWITZER USING A HYBRID NETWORK AND PRODUCTION RULE SYSTEM. THE RESULTING ADAPTIVE
CONTROLLER WILL DEMONSTRATE THE FEASIBILITY OF DEVELOPING A REVOLUTIONARY CONTROLLER
CAPABLE OF ADAPTING IN A DYNAMIC ENVIRONMENT, MONITORING AND DIAGNOSING BEHAVIOR, AND
PREDICTING FUTURE FAULTS AND MAINTENANCE REQUIREMENTS. ABTECH HAS DEVELOPED AN
INNOVATIVE NETWORK APPROACH, CALLED ABDUCTIVE NETWORKS, BASED ON MANY YEARS OF
RESEARCH IN NEURAL NETWORKS AND ADVANCED STATISTICS. ABDUCTIVE NETWORKS ARE SIMPLY
NETWORKS OF VERY POWERFUL NODE TYPES SUCH AS HIGH-ORDER POLYNOMIAL EQUATIONS. THIS
PROPOSAL FIRST INTRODUCES AIM - A PRACTICAL SUPERVISED LEARNING TOOL FOR SYNTHESIZING
ABDUCTIVE NETWORKS FROM DATABASES OF EXAMPLES. IT DISCUSSES HOW NETWORKS CAN BE APPLIED
TO SUBSTANTIALLY INCREASE THE CONTROL AND DIAGNOSTIC CAPABILITIES OF SYSTEMS IN A PRACTICAL
AND VERY COST-EFFECTIVE MANNER. IT THEN DETAILS A SPECIFIC PROJECT TO APPLY THE EXISTING AIM
SOFTWARE AND A PRODUCTION RULE SYSTEM TO AN ARTILLERY SUBSYSTEM APPLICATION.

ADIABATICS, INC. Topic#: 91-104 ID#: 91104-02
3385 COMMERCE DRIVE Office: TACOM

COLUMBUS, IN 47201 Contract #:

Phone: (812) 372-5052 Pl: PATRICK BADGLEY

Title: NOVEL AIR GAP INSULATED PISTON

Abstract: ADIABATICS, INC. IS PLEASED TO PROPOSE A RESEARCH PROGRAM TO DESIGN AN OPTIMUM PISTON
FOR A HIGH TEMPERATURE MILITARY ENGINE. ADIABATICS, INC. HAS BEEN CONDUCTING A PROGRAM FOR
TACOM TITLED "DEVELOPMENT OF TRIBOLOGICAL SYSTEMS AND ADVANCED HIGH TEMPERATURE
IN-CYLINDER COMPONENTS FOR ADVANCED HIGH TEMPERATURE DIESEL ENGINES" FOR THE PAST FIVE
YEARS. BASED ON OUR EXPERIENCE WITH DESIGNING COMPONENTS AND TESTING THEM ON A SINGLE
CYLINDER AIPS ENGINE IT IS APPARENT THAT THE PISTON AND LUBRICATION SYSTEM ARE THE KEY
COMPONENTS FOR THE SUCCESS OF THE ENGINE, AND MOST OF THE PROGRAM EFFORT HAS BEEN ON
THESE ITEMS. A NOVEL PISTON DESIGN CONCEPT IS PROPOSED WHICH HAS THE POTENTIAL TO SOLVE
SOME KEY PROBLEM AREAS WHICH HAVE BEEN IDENTIFIED DURING THE PROGRAM. THE PROPOSED
PROGRAM WILL CONSIST OF EXTENSIVE FINITE ELEMENT ANALYSIS OF THE NEW NOVEL PISTON DESIGN
INCLUDING MATERIALS SELECTION. THE NEW PISTON IS DESIGNED TO MEET THE PISTON HEAT REJECTION
GOALS WITHOUT REQUIRING A THERMAL BARRIER COATING OR OTHER TYPES OF CERAMIC COMPONENTS.

ADVANCED ENGINEERING Topic#: 91-081 ID#: 91MIC-060
P.O. BOX 1630 Office: MICOM

ALPINE, CA 91903 Contract #: DAAH01-92-C-R164

Phone: (619) 445-5748 PI: ROBIE FAULKNER

Title: THRUST AUGMENTATION SYSTEM FOR LOW COST EXPENDABLE TURBOJET ENGINE
Abstract: This Phase | program will entail design and development of a compact reheat burner and ejector augmentation system.
A heavy wall prototype will be provided to the government for test evaluation.

ADVANCED ROTORCRAFT TECHNOLOGY, INC. Topic#: 91-175 ID#: 91AVS008
1685 PLYMOUTH STREET, SUITE 250 Office: AVSCOM

MOUNTAIN VIEW, CA 94043 Contract #:

Phone: (415) 968-1464 PI: HOSSEIN-ALI SABERI

Title: ADVANCED COMPUTATIONAL FLUID DYNAMICS METHODS FOR ELASTIC HELICOPTER BLADES
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Abstract: CURRENT RESEARCH IN ROTORCRAFT ANALYSIS DISCIPLINES HAS BEEN EXTENSIVE BUT IN
PARALLEL PATHS. SPECIFICALLY, ON GOING RESEARCH CONTINUES IN COMPUTATIONAL FLUID DYNAMICS
(CFD) POR THE NONLINEAR AERODYNAMIC ANALYSIS OF ROTOR BLADES AND COMPUTIONAL STRUCTURAL
DYNAMICS (CSD) FOR THE NONLINEAR STRUCTURAL DYNAMIC ANALYSIS OF COMPOSITE ROTOR BLADE.
CFD CODES BASED ON TRANSONIC SMALL DISTURBANCE, FULL POTENTIAL, EULER, AND NAVIER-STROKES
THEORY BEING DEVELOPED. SIMILARLY, CDS CODES BASED ON MODAL ANALYSIS AND FINITE ELEMENT
THEORY RESOLVED. ONE METHOD IS TO "TIGHTLY" COUPLE THE TWO DISCIPLINE. THATIS, USE THE CFD
CODE TO PREDICT THE UNSTEADY AERODYNAMIC PORCES ACTING ON THE STRUCTURE BASED ON THE
KNOWN POSITION AND VELOCITY OF THE BLADES. THE OBJECTIVE OF THIS STUDY IS TO PROTOTYPE A
*TIGHT" COUPLING METHOD BETWEEN CFD AND CSD CODES. THE FPR CODE HAS BEEN SELECTED TO
REPRESENT THE CFD CODES, AND 2GHAS HAS BEEN SELECTED TO REPRESENT THE CSD CODES. DYMORE
WILL BE USED IN THE PHASE 1 ACTIVITY INSTEAD OF 2GHAS. AFTER THE THEORETICAL DEVELOPMENT,
A MODULAR SOFTWARE WILL BE DESIGNED AND IMPLEMENTED TO ACCOMPLISH THE "TIGHT" COUPLING
BETWEEN FPR AND DYMORE. THE COUPLED CODES WILL BE TESTED FOR NUMERICAL STABILITY AND
CONVERGENCE. THE PUMA BLADE MODELED IN [1}) WILL BE USED TO DEMONSTRATE THE PROOF OF
CONCEPT. FINALLY TASKS IN SIMILAR COUPLING BETWEEN FPR AND 2GHAS CODES WILL BE IDENTIFIED
AND A SOLUTION PROCEDURE WILL BE PROPOSED.

ADVANCED TECHNOLOGY AND RESEARCH CO Topic#: 91-033 ID#: 91ARD-13
14900 SWEITZER LANE Office: ARDEC

LAUREL, MD 20707 Contract #:

Phone: (301) 498-8200 PI: DR. ANTHONY J. BARBERA

Title: A GENERIC METHODOLOGY & ENVIRONMENT FOR SENSOR BASE CONTROL APPLIED TO MILITARY
LOGISTICS

Abstract: IN ORDER FOR ROBOTIC TECHNOLOGY TO MOVE INTO THE NEXT GENERATION, IT MUST EVOLVE
FROM STANDALONE COMPONENT OPERATION TO THE CONCEDT OF TOTALLY INTEGRATED SYSTEMS OF
MANY CONCURRENTLY EXECUTING SUBSYSTEMS THAT ARE CONSTANTLY EVOLVING. FURTHER, THIS
TECHNOLOGY MUST SUPPORT ADDITIONAL SYSTEM ACTIVITIES SUCH AS REAL-TIME DIAGNOSTICS,
DECISION AID SUPPORT, BUILT-IN TRAINING, AND REAL-TIME RECONFIGURATION IN THE EVENT OF
PARTIAL FAILURE. THIS TECHNOLOGY IS ESPECIALLY APPROPRIATE IN THE DEVELOPMENT OF THE
COMPLEX ROBOTIC SUPPORT OPERATIONS FOR BATTLEFIELD LOGISTICS OPERATIONS WHERE INTEGRATED,
COORDINATED SYSTEM OPERATIONS ARE ESSENTIAL. TOTAL SYSTEM DEVELOPMENT REQUIRES AN
ARCHITECTURALAPPROACH THAT SUPPORTS EVOLUTIONARYSYSTEM GROWTH. THEREAL-TIME CONTROL
SYSTEM (RCS) METHODOLOGY IS A PARADIGM FOR THE DESIGN OF COMPLEX REAL-TIME SYSTEMS THAT
PROVIDES AN OPEN ARCHITECTURE OF MODULAR, HIERARCHICALLY STRUCTURED COMPONENTS. THIS
PROPOSAL 1S TO CREATE A DEVELOPMENT AND ANALYSIS ENVIRONMENT FOR THE DESIGN AND
IMPLEMENTATION OF ADVANCED CCMPLEX CONTROL SYSTEMS, BASED ON THE RCS PARADIGM, AND TO
ADDRESS THE ISSUES OF INCORPORATING REAL-TIME DIAGNOSTICS, DECISION AIDING, AND BUILT-IN
TRAINING INTO THZ PARADIGM. THE PROPOSED ENVIRONMENT WILL SUPPORT THE ANALYSIS,
EVALUATIONS, AND TESTING OF VARIOUS CONTROL LOGIC AND PROCESSING ALGORITHMS DIRECTED AT
MATERIEL HANDLING AND ASSEMBLY OPERATIONS ASSOCIATED WITH PROJECTILE AND FUZE
DEPALLETIZING, INVENTORY MANAGEMENT, FUZING OPERATIONS, AND TRANSPORT.

ADVANCED TECHNOLOGY MATERIALS, INC. Topic#: 91-137 ID#: 91ETD-045
7 COMMERCE DRIVE Office: ETDL

DANBURY, CT 06810 Contract #:

Phone: (230) 794-1100 PI: DR. WALTER KOSAR

Title: ORGANOARSINE REPLACEMENTS FOR ARSINE IN MOCVD

Abstract: ORGANOMETALLIC VAPOR PHASE EPITAXY (OMVPE) IS A PROMISING TECHNIQUE FOR PRODUCING
ULTRAHIGH PURITY IlI-V COMPOUND SEMICONDUCTOR. OMVPE CAN PRODUCE COMPLEX LAYERED
STRUCTURES WITH THE ABRUPT INTERFACES REQUIRED FOR ADVANCED ELECTRONIC AND PHOTONIC
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DEVICES. UNFORTUNATELY, OMVPE CURRENTLY REQUIRES EXTREMELY TOXIC AND/OR PYROPHORIC
GASES STORED UNDER PRESSURE IN LARGE VOLUMES. THESE GASES REPRESENT SERIOUS THREATS TO
SAFETY IN THE WORKPLACE BECAUSE OF THE POSSIBILITY OF WIDESPREAD DISCHARGE OF THE GASES AND
SUBSEQUENTHUMAN EXPOSURE. RECENTLY WE HAVE SHOWN THAT ARSINE FROM AN ON-DEMAND ARSINE
GENERATOR YIELDS GAAS AND INGAAS OF QUALITY COMPARABLE TO OR BETTER THAN IS OBTAINED WITH
ULTRAHIGH PURITY TANK ARSINE. THE GENERATOR IMPROVES SAFETY BY ELIMINATING LARGE ARSINE
INVENTORIES AND PROVIDING A LOW PRESSURE SOURCES. ARSINE IS GENERATOR "JUST-IN-TIME" BY
ADDING A LIQUID ACTIVATOR TO A SOLID PRESURSOR AND IS DELIVERED TO THE OMVPE SYSTEM
THROUGH A UNIQUE PURIFICATION AND GAS MANAGEMENT SYSTEM. IN PHASE | WE WILL DEMONSTRATE
THAT THE ARSINE GENERATION TECHNOLOGY WILL BE DEVELOPED THAT CAN BE USED IN THE CURRENT
GENERATOR HARDWARE. THE NEW PHOSPHINE PRECURSOR WILL BE CONVERTED TO PHOSPHINE, WHICH
WILL THEN BE PURIFIED, CHEMICALLY ANALYZED AND EVALUATED AS A SOURCE MATERIAL FOR OMPE
OF INP AND INGAASP.

ADVANCED TECHNOLOGY MATERIALS, INC. Topic#: 91-243 ID#: 91SDC-126
7 COMMERCE DRIVE Office: SDC

DANBURY, CT 06810 Contract #:

Phone: (203) 794-1100 Pl: DR. BRIAN VAARTSTRA

Title: BIMETALLIC SOURCE REAGENTS FOR THIN FILM DEPOSITION OF LEAD TITANATE AND PZT

Abstract: METALORGANIC CHEMICAL VAPOR DEPOSITION (MOCVD) HAS BECOME A SUCCESSFUL THIN FILM
GROWTH TECHNIQUE DUE TO ITS INHERENT CONTROL OVER FILM COMPOSITION, PURITY, UNIFORMITY
AND DEPOSITION RATE. THIN FILM TECHNOLOGY FOR FERROELECTRIC MATERIALS SUCH AS LEAD
TITANATE AND PZT IS IN GREAT DEMAND DUE TO MANY APPLICATIONS IN PEIZOELECTRIC AND
OPTOELECTRIC DEVICES. THE ELECTRONIC PROPERTIES OF THE THIN FILM ARE CRITICALLY SENSITIVE
TO THE ELEMENTAL STOICHIOMETRY WITHIN THE FILM, MAKING MOCVD A TECHNIQUE WHICH IS VERY
SENSITIVE TO PRECURSOR FLOW RATES, TEMPERATURES AND PRESSURES. MUCH IS TO BE GAINED BY
DIRECT FOCUS ON MOLECULAR ENGINEERING OF PRECURSORS IN ORDER TO OPTIMIZE THE
STOICHIOMETRY OF THE THIN FILM. NEW DIMENSIONS OF PURITY AND PROCESS COMPATIBILITY COULD
BE REALIZED USING SOURCES WHICH MAINTAIN A 1:1 RATIO OF LEAD TO GROUP IVB METAL TO CONTROL
FILM COMPOSITION AT A MOLECULAR LEVEL. IN PHASE I OF THIS PROJECT HETEROBIMETALLIC
LEAD-TITANIUM AND LEAD-ZIRCONIUM PRECURSORS WILL BE S3YNTHESIZED, CHARACTERIZED AND
EVALUATED FOR USE AS VOLATILE PRECURSORS FOR PZT. PHASE II WILL USE THE NEW PRECURSOR
MATERIALS FOR THIN FILM DEPOSITION STUDIES AND OPTIMIZE THE PHYSICAL PROPERTIES OF THE FILMS.
PHASE 111 WILL BE THE COMMERCIAL INTRODUCTION OF SOURCE REAGENTS AND PROCESS TECHNOLOGY
FOR USE IN DEVICE FABRICATION.

AEGIS RESEARCH CORP. Topic#: 91-084 ID#: 91IMIC-089
3225 BOB WALLACE AVE. SW, SUITE G Office: MICOM

HUNTSVILLE, AL 35805 Contract #: DAAH01-92-C-R150

Phone: (205) 876-7502 Pl: D. BRETT BEASLEY

Title: INFRARED LASER DIODE BASED INFRARED PROJECTOR, PHASE I PROPOSAL

Abstract: The objective of this SBIR effort is to develop an IR screen projector based upon IR laser diodes which can be used
in HWIL, simulations to test missile systems. The goal of the Phase I effort is to develop a single channel laser diode IR
projection system to demonstrate the performance capabilities of the tunable diode lasers. This document presents AEgis
Research’s proposal for the Phase I effort. The proposal details a design for the Phase [ system, the tasks which make up the
work plan, and concepts for the operational projector to be developed during Phase Il.  AEgis’ design offers the potential for
an IR projection system which has very high speed and sufficient dynamic range to simulate most relevant targets and
countermeasures. The projector system can be used to test sensors which operate anywhere within the 3.0-30 um waveband
and is especially applicable to missile systems which utilize a lincar array of detectors with high speed scanning. The result of
the Phase I effort will be a single channel IR projection system, a test report which details its performance capabilities, and a
preliminary design for the Phase Il projector.
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ALPHATECH, INC. Topic#: 91-015 ID#: S1HEL-301
EXECUTIVE PLACE 1lI, 50 MALL ROAD Office: HEL

BURLINGTON, MA 01803 Contract #: DAAA15-91-C-0042

Phone: (617) 273-3388 PI: DR. JEAN MACMILLAN

Title: HUMAN-COMPUTER INTERFACE FOR MACHINE-AIDED TARGET ACQUISITION

Abstract: THE PROPOSED PHASE 1 RESEARCH WILL BUILD ON ALPHATECH'S COMBINED EXPERTISE IN
MULTISENSOR DATA FUSION ALGORITHMS AND IN HUMAN ENGINEERING FOR COMMAND AND CONTROL
SYSTEMS. THE GOAL OF PHASE 1 WILL BE TO UNDERSTAND AND DEFINE THE MOST CRITICAL ISSUES FOR
THE DISPLAY OF MIILTISENSOR TARGET TRACKING AND TARGET IDENTIFICATION DATA TO HUMAN
OPERATORS, AND TO DEVELOP A PLAN FOR TESTING HYPOTHESES ABOUT THE EFFECTIVE DISPLAY OF
SUCH INFORMATION TO SUPPORT HUMAN DECISIONS. THE FIRST STEP WILL BE TO DEFINE A GENERIC
FRAMEWORK THAT DEFINES THE NATURE OF THE INFORMATION AVAILABLE FROM A MULTISENSOR DATA
FUSION PROCESS, AND ITS ASSOCIATED ERRORS AND UNCERTAINTIES. THE NEXT STEP WILL BE TO USE AN
OPERATOR FUNCTION MODELING APPROACH TO REPRESENT THE HUMAN DECISIONS TO BE MADE BASED
ON THIS INFORMATION, AND TO IDENTIFY THE INFORMATION NEEDED FOR EACH DECISION. WE WILL
THEN DEVELOP HYPOTHESES ABOUT THE MOST EFFECTIVE WAY TO DISPLAY THIS ESSENTIAL
INFORMATION, AND AN EXPERIMENT PLAN FOR TESTING THOSE HYPOTHESES IN PHASE II. AREAS
IDENTIFIED FOR INVESTIGATION INCLUDE METHODS FOR FILTERING OR GATING INFORMATION AS A
FUNCTION OF OPERATOR WORKLOAD, METHODS FOR INCREASING OPERATOR CONFIDENCE IN AUTOMATED
SUPPORT, AND GRAPHIC METHODS FOR DISPLAYING THE UNCERTAINTY ASSOCIATED WITH SENSOR DATA.

AMCOMP CORP. Topic#: 91-149 ID#: 91HEL 014
28417 QUAILHILL DRIVE Office: HEL

RANCHO PALOS VERD, CA 90274 Contract #:

Phone: (213) 791-2620 PI: DR. ANIL K. AGGARWAL

Title: GLOBAL POSITIONING SYSTEM FUZE OSCILLATOR DESIGN SPECIFICATIONS FOR OSCILLATOR FOR
DIGITAL GPS TRANSLATOR

Abstract: ONE OF THE MOST CRITICAL COMPONENTS FOR ACCURATE NAVIGATION SOLUTION BY A GPS
RECEIVER IS THE FREQUENCY TIME BASE PROVIDED BY THE OSCILLATOR. THE REQUIREMENTS FOR
OSCILLATOR ARE EVEN MORE CRITICAL FOR A GPS DIGITAL TRANSLATOR SYSTEM. THE PHASE | STUDY
WILL ESTABLISH PERFORMANCE REQUIREMENTS FOR THE OSCILLATOR FOR GPS TRANSLATOR BASED UPON
THE REQUIRED SYSTEM ACCURACY GOALS. THE REQUIREMENTS WILL SPECIFY, AT A MINIMUM,
OSCILLATOR PARAMETERS FOR FREQUENCY ACCURACY, SETTLING TIME, HYSTERESIS, PHASE NOISE,
G-SENSITIVITY AND ENVIRONMENTAL CONDITIONS. THE OTHER DESIGN DRIVERS WILL BE SIZE, POWER,
AND COST. THE SECOND PART OF THE STUDY WILL ADDRESS VARIOUS OSCILLATORS WHICH MAY BE
SUITABLE FOR THE GPS TRANSLATOR APPLICATION. A REPORT DEFINING THE FEASIBILITY OF ACHIEVING
REQUIREMENTS AND SUGGESTING ALTERNATE SOLUTIONS WHERE TECHNOLOGY IS NOT ABLE TO SUPPORT
THE VERY HIGH SHOCK ENVIRONMENT FOR THE OSCILLATOR WILL BE PROVIDED.

AMERICAN GNC CORP. Topic#: 91-077 ID¢#: 91MIC-028
9131 MANSON AVENUE Office: MICOM

CHATSWORTH, CA 91311 Contract #: DAAH02-92-C-R141

Phone: (818) 407-0092 PI: CHING-FLANG LIN

Title: MULTISENSORS MULTIFEATURE BASED AUTONOMOUS TARGET RECOGNITION AND TRACKING

Abstract: This proposal responds to the technical needs of the US Army for the development of multisensor-based target
acquisition, recognition and tracking systems. Four technical innovations are proposed: 1) development of real-time multiple
sensor configuration and operation mode selection logic which have the capability of adapting to external environment changes
and re-organizing of internal fusion and tracking subsystems; 2) development of sensor data fusion schemes at different levels
of signal/data processing chain; 3) development of optimized target recognition and tracking algorithms by integrating different
methods based on a distinct signature domain and knowledge of the targets of interest; and 4) development of target tracking
algorithms in the forms of active, passive, or semiactive, depending upon the sensor configuration and mode used, which account
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for target maneuvering, measurement origin uncertainty, and nonlinearity. The two-phasc research program is proposed with
the ultimate goal to develop the multiple sensor based target acquisition, recognition, recognition and tracking system. In Phasc
1, a detailed design of such a system with the above features will be carried out and complemented with appropriate evaluation
capabilities and simulation tools. Capability extension and performance enhancement of the proposed system will be made in
Phase I1, along with software/hardware implementation and evaluation to demonstrate the effectiveness and technical advantages
of the proposed system.

AMERICAN RESEARCH CORP. OF VIRGINIA Topic#: 91-014 ID¢#: 91IMTL-301
P. 0. BOX 3406 Office: MTL

RADFORD, VA 24143 Contract #: DAAL04-91-C-0060

Phone: (703) 731-0655 PI: MR. HOWARD F. GROGER

Title: THIN FILM SENSORS TO EVALUATE CHEMICAL AND BIOLOGICAL THREATS TO ARMY STRUCTURES
Abstract: RECENT DEVELOPMENTS IN INTERNATIONAL RELATIONS HAVE LED TO THE NECESSITY FOR
BATTLE READINESS IN A REGION WHERE CHEMICAL OR BIOLOGICAL WARFARE AGENTS HAVE BEEN
EMPLOYED IN THE PAST. AT PRESENT, LITTLE ATTENTION HAS BEEN PAID TO METHODS FOR IDENTIFYING
THE CHEMICAL OR BIOLOGICAL CONDITIONS OF FREE STANDING STRUCTURES. THIS PROPOSAL SUGGESTS
THE DEVELOPMENT OF OPTICAL SENSORS BASED ON THE INTERACTION BETWEEN SELF-ASSEMBLED THIN
FILMS AND THE CHEMICAL SPECIES OF INTEREST. THE TARGET OF OPPORTUNITY IN THIS PROPOSAL IS TO
DEVELOPOPTICALLY REACTIVE SELF-ASSEMBLED THIN FILMS FOR USE IN CONJUNCTION WITH A VARIETY
OF MATERIALS TO IDENTIFY THE CHEMICAL AND BIOLOGICAL STATE OF ARMY STRUCTURES. OBJECTIVES
OF THE PROGRAM INCLUDE EVALUATION OF OPTICAL MATERIALS AND COMPONENTS, DESIGN OF OPTICAL
DETECTIONSYSTEMS, FABRICATION OF FIBER OPTIC EMBEDDED STRUCTURES AND CALIBRATION AND TEST
OF THE INSTRUMENT UNDER LABORATORY CONDITIONS. THE SIGNIFICANCE OF THE PROPOSED WORK LIES
IN THE AVOIDANCE OF POSSIBLE LOSS-OF-LIFE ASSOCIATED WITH STRUCTURAL CONTAMINATION IN THE
CHEMICAL OR BIOLOGICAL WARFARE ENVIRONMENT.

AMERICAN RESEARCH CORP. OF VIRGINIA Topic#: 91-021 ID#:91ETL-301
P. O. BOX 3406 Office: ETL

RADFORD, VA 24143 Contract #: DACA76-91-C-0016

Phone: (703) 731-0655 PI: MR. JOHN A. NEAL, 1II

Title: BATTLEFIELD ASSESSMENT AND DECISION ASSISTANCE SYSTEM USING NEURAL NETWORKS AND AN
EXPERT SYSTEM DIRECTOR

Abstract: THE U.S. ARMY HAS IDENTIFIED A NEED FOR COMPUTER-BASED DECISION AIDS FOR BATTLEFIELD
PARAMETER ANALYSIS, LOGISTICS ASSESSMENT AND COMMAND DECISION RECOMMENDATION. TO
ADDRESS THIS NEED, AMERICAN RESEARCH CORPORATION OF VIRGINIA (ARCOVA) PROPOSES AN
ARTIFICIALLY INTELLIGENT ASSESSMENT AND DECISION RECOMMENDATION ASSISTANT CAPABLE OF
ANALYZING ENVIRONMENTAL AND TOPOGRAPHICAL PARAMETERS AND PROVIDING RESOURCE
DEPLOYMENT SUGGESTIONS AND LOGISTICAL SUPPORT RECOMMENDATIONS. THE PROPOSED SYSTEM IS
A SET OF NEURAL NETWORKS CONTROLLED BY AN EXPERT SYSTEM. PROGRAM OBIJECTIVES INCLUDE
DEVELOPMENTOF ALGORITHMS FOR THE ANALYSIS OF ENVIRONMENTAL AND TOPOGRAPHIC PARAMETERS
AS COMPARED WITH RESOURCE PERFORMANCE AND AVAILABILITY, DEVELOPMENT OF NEURAL NETWORK
PARADIGMS AND DEVELOPMENT OF AN EXPERT SYSTEM OVERSEER CAPABLE OF COMMAND DECISION
RECOMMENDATIONS. SUCCESSFUL COMPLETION OF THESE OBJECTIVES WILL RESULT IN A COMMAND
DECISION RECOMMENDATION SYSTEM FOR TACTICAL APPLICATIONS. THE SIGNIFICANCE OF THIS EFFORT
IS THE INNOVATIVE COMBINATION OF NEURAL NETWORKS AND EXPERT SYSTEMS FOR DETAILED ANALYSIS
OF OPERATIONAL SCENARIOS AND RECOMMENDED RESPONSES. SINCE NEURAL NETWORKS HAVE BEEN
DEMONSTRATED TO BE FASTER AND MORE ACCURATE THAN MANY TRADITIONAL DATA ANALYSIS
TECHNIQUES AND EXPERT SYSTEMS HAVE PROVEN TO BE WELL SUITED FOR COMPLEX DECISION
ASSESSMENT, ARCOVA ANTICIPATES POSITIVE RESULTS IN THE USE OF NEURAL NETWORKS AND EXPERT
SYSTEMS AS A TACTICAL COMMAND DECISION RECOMMENDATION SYSTEM.
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AMERICAN RESEARCH CORP. OF VIRGINIA Topic#: 91-155 ID#- 91HDL-022
P.0.BOX 3406 Office: HDL

RADFORD, VA 24143 Contract #:

Phone: (703) 731-0655 P1: DR. M.G. NIIMURA

Title: A HIGH-SPEED OPENING, COMPACT, HIGH REPETITION RATE OPENING SWITCH

Abstract: A COMPACT OPENING SWITCH THAT CAN OPEN (OR TURN-ON) IN SUB-NANOSECOND TIMES WITH
PEAK POWER CAPABILITY IN GW REGIME AND AVERAGE POWER CAPABILITY IN 100 KW IS SOUGHT FOR
IMPLEMENTING COMPACT PULSARS. THE PHASE I PROGRAM WILL CONDUCT AN INVESTIGATION AND
LITERATURE SEARCH TO DETERMINE THE OPENING SWITCH TECHNOLOGY (PLASMA, VACUUM,
SOLID-STATE, ETC.) MOST SUITABLE FOR OBTAINING THE TARGET SPECIFICATIONS SET FORTH BY AGENCY.
AT PRESENT, TO THE CONTRACTOR’S BEST KNOWLEDGE, PLASMA EROSION OPENING SWITCHES ARE NOT
YET COMPACTIZED, VACUUM OPENING SWITCHES ARE NOT SAFE BY PRODUCING X-RAYS WHEN OPERATED
AT HIGH VOLTAGES GREATER THAN 30 KV, AND SOLID-STATE OPENING SWITCHES ARE NOT YET SUITABLE
AT REQUIRED CURRENT LEVEL GREATER THAN 10 KA. MORE DETAILED INVESTIGATION AND LITERATURE
SEARCH WILL BE NEEDED AS TO FIND OUT ANSWERS FOR THE IMPROVEMENT AND INFORMATION FOR THE
MOST UP-DATED TECHNOLOGY DEVELOPMENT. AS AN ADDITIONAL WORK FOR PHASE I, THE CONTRACTOR
PROPOSES A THROUGH INVESTIGATION OF THE DENSE PLASMA FOCUS (DPF) OPENING SWITCH. THE DPF
OPENING SWITCH (DPF-OS) IS LONG KNOWN AS A COMPACT, HIGH-POWER OPENING SWITCH PARTLY
BECAUSE OF THE ALL-METAL, PULSE-POWER CONSTRUCTION. THE DPF-OS READILY SATISFIES THE TARGET
SPECIFICATIONS OF THE MINIMUM CURRENT, PEAK POWER, AND ENERGY/PULSE. HOWEVER, THE OPENING
TIME IS PRESENTLY 1-100 NS AND THE UPPER-LIMIT OF REP-PATE HAS NOT EXPERIMENTALLY BEEN
EXAMINED. IN ORDER TO ACCELERATE THE OPENING TIME, THE CONTRACTOR PROPOSES A PLASMA
FILLED, NON-FIELD TRAPPING DPF. AND FOR A HIGH REP-RATE PROPOSE IS A FAT (OR SMALL ASPECT
RATIO) DPF WHICH SHORTENS THE RUN-DOWN TIME OF CURRENT SHEET. PRELIMINARY INVESTIGATION
REVEALS THAT SUB-NANOSECOND OPENING TIMES AND A REP-RATE FASTER THAN 3KHZ ARE FEASIBLE
WITH A DPF-OS. THE PHASE 1 WORK WILL INCLUDE THE THEORETICAL AND EXPERIMENTAL
DEMONSTRATION IN A LIMITED BASE.

AMHERST SYSTEMS, INC. Topic#: 91-254 ID#: 91PM 017
30 WILSON ROAD Office: PM TRADE

BUFFALO, NY 14221 Contract #:

Phone: (716) 631-0181 PI: DOUGLAS C. REIF

Title: SIMULATOR NETWORKING

Abstract: AMHERST SYSTEMS PROPOSES TO INTERFACE SIMNET TO THE INTEGRATED TEST BED (ITB)
FACILITY COCKPIT SIMULATOR AT THE AVIONICS LABORATORY AT WRIGHT LABORATORIES,
WRIGHT-PATTERSON AFB. THE AVIONICS LABORATORY IS THE AIR FORCE RESEARCH LABORATORY FOR
ADVANCED AVIONICS CONCEPTS, AND IT STRIVES FOR THE CAPABILITY TO TEST SYSTEMS FROM
SOFTWARE CONCEPT THROUGH PRODUCTION EQUIPMENT. THE ITB COCKPIT IS AN ENGINEERING
SIMULATOR USED TO EVALUATE AVIONICS SYSTEMS AND CONCEPTS. CONNECTION TO SIMNET WILL
ALLOW THE AVIONICS LABORATORY TO PERFORM EVALUATIONS IN MULTIPLE-MANNED ENVIRONMENTS.
THE INTERFACE BETWEEN SIMNET AND THE ITB COCKPIT SIMULATOR WILL BE ACCOMPLISHED WITH THE
DEVELOPMENT OF A FRONT-END PROCESSOR (FP). THE FP IS BASED ON A VME ARCHITECTURE, AND IS
MINIMALLY INVASIVE TO THE ITB COCKPIT SIMULATOR. IT WILL PERFORM COMMUNICATION, DATA
TRANSLATION, AND OTHER RELATED FUNCTIONS TO SUPPORT THE CONNECTION WITH SIMNET. THE FP
IS A NOVEL APPLICATION OF STATE-OF-THE-ART TECHNOLOGY TO HELP SOLVE THE PRACTICAL PROBLEMS
OF THE SYSTEMS INTEGRATION. AMHERST SYSTEMS IS IDEALLY SUITED TO PERFORM THIS WORK BECAUSE
OFITS EXTENSIVE EXPERIENCE IN REALTIME SYSTEMS, VME ARCHITECTURESAND SYSTEMS INTEGRATION.
AMHERST SYSTEMS IS FAMILIAR WITH THE ITB THROUGH ITS WORK AT WRIGHT LABORATORIES. THIS
PROPOSAL IS SUBMITTED WITH THE APPROVAL AND SUPPORT OF WL/AAAS-2, THE SYSTEM AVIONICS
DIVISION OF THE AVIONICS LABORATORY.
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ANALYTIC POWER CORP. Topic#: 91-011 ID#: 91ARO-328
123 SOUTH ST., 6TH FLOOR Office: ARO

BOSTON, MA 02111 Contract #: DAALQ3-91-C-00361

Phone: (617) 542-6352 PI: DAVID P. BLOOMFIELD

Title: MOBILE ELECTRIC POWER

Abstract: PRESENTLY AVAILABLE PORTABLE, 300 WATT POWER SOURCE TECHNOLOGY IS LIMITED TO
BATTERIES, SOLAR CELLS AND GASOLINE ENGINES. GASOLINE ENGINES SUFFER FROM POOR EFFICIENCY,
NOISE AND HIGH MAINTENANCE. TODAY, BATTERIES ALONE CAN PROVIDE RELIABLE POWER. WHILE
ADVANCES IN THE LAST 20 YEARS HAVE INCREASED THE POWER DENSITIES OF BATTERIES, THEY ARE STILL
LOW ENERGY DENSITY DEVICES NOT SUITABLE FOR PROLONGED OPERATION. AS DEVELOPMENTS IN
PORTABLE ELECTRONIC DEVICES AND COMMUNICATIONS PROGRESS, THERE IS AN INCREASING NEED FOR
MORE COMPACT, LIGHT WEIGHT SOURCES OF ELECTRIC POWER. THE COMPANY, AND COUNTRY, WHICH
IS SUCCESSFUL IN FILLING THIS NEED WILL CLEARLY HAVE AN ECONOMIC AND TECHNOLOGICAL EDGE.
ANALYTIC POWER PROPOSES THE DEVELOPMENT OF AN ADVANCED, LIGHTWEIGHT, ION-EXCHANGE
HYDROGEN/AIR FUEL CELL STACK. THE DESIGN IS BASED ON OUR 25 WATT HYDRIDE SUPPLIED, FUEL CELL
STACKS WHICH ARE CURRENTLY BEING TESTED AT OUR FACILITY. ANALYTIC POWER’S COMMERCIAL
CUSTOMERS HAVE ALSO RECOGNIZED THE NEED FOR THE POWER SUPPLY WE PROPOSE, AND HAVE
FUNDED ITS DEVELOPMENT FOR SEVERAL YEARS. THE POWER SUPPLIES REQUIRE IMPROVEMENT IN HEAT
AND WATER MANAGEMENT TO BE COMMERCIALLY FEASIBLE. OUR PROPOSED PHASE | PROGRAM WILL
IDENTIFY AN OPTIMUM CELL STRUCTURE, STACK DESIGN, AND SYSTEMS FOR HEAT AND WATER
MANAGEMENT FOR A PHASE 1 PROTOTYPE.

ANAMET LABORATORIES, INC. Topick: 91-187 ID#: 91AVS-0R2
3400 INVESTMENT BLVD. Office: AVSCOM

HAYWARD, CA 94545 Contract #:

Phone: (415) 887-8811 PI: ROCKY RICHARD ARNOLD

Title: FIELD REPAIR OF ARMY HELICOPTERS USING CONDUCTIVE POLYMER AND COMPOSITE MATERIALS

Abstract: THE OBJECTIVE OF THIS RESEARCH IS TO DEVELOP FIELD REPAIR TECHNIQUES FOR COMPOSITE
HELICOPTER STRUCTURES OPERATED BY THE ARMY. THESE FIELD REPAIR TECHNIQUES MUST MAINTAIN
STRUCTURAL INTEGRITY OF THE BASE STRUCTURE WHILE SIMULTANEOUSLY PROVIDING ELECTRICAL
CONTINUITY. THE PRIMARY EMPHASIS OF THE PROPOSED RESEARCH IS ON DEVELOPING REPAIR
TECHNIQUES WHICH USE INHERENTLY CONDUCTIVE POLYMERS AND FILLERS TO ACHIEVE STRUCTURAL
REPAIR WITH A HIGH DEGREE OF ELECTRICAL CONTINUITY. THE USE OF CONDUCTIVE POLYMERS
PROVIDES THE POTENTIAL FOR ACHIEVING ARMY GOALS WITHOUT EXTENSIVE MODIFICATION OF EXISTING
FIELD REPAIR APPROACHES. THE WORK PROPOSED INCLUDES A REVIEW OF CURRENTLY USED REPAIR
TECHNIQUES, THE IDENTIFICATION AND SELECTION OF CONDUCTIVE POLYMERS, CONDUCTIVE FILLERS,
AND NONWOVEN AND FIBER MATERIALS WHICH CAN BE MADE COMPATIBLE WITH THE TYPES OF FIELD
REPAIR TECHNIQUES CURRENTLY ENVISIONED. SUBSEQUENTLY, SEVERAL MATERIALS AND REPAIR
PROCESSES WILL BE REFINED AND ONE SELECTED FOR FEASIBILITY RESEARCH IN PHASE I. FLAT PLATE
AND SANDWICH PANELS WILL BE MADE, SOME DAMAGED AND REPAIRED, AND THE VIRGIN AND
DAMAGED/REPAIRED PANELS TESTED TO ESTABLISH RESIDUAL STRENGTH, RF SHIELDING, AND OPTICAL
TRANSMISSION. BY COMPARING UNDAMAGED WITH DAMAGED/REPAIRED PANELS, IT WILL BE POSSIBLE
TO DETERMINE TO WHAT EXTENT THE NEW CONDUCTIVE POLYMER MATERIALS AND REPAIR TECHNIQUES
CAN MEET THE ARMY'S REQUIREMENTS.

ANRO ENGINEERING, INC. Topic#: 91-043 ID# 91BRD-009
FIVE MILITIA DRIVE SUITE 104 Office: BRDEC

LEXINGTON, MA 02173 Contract #:

Phone: (617) 862-3000 Pl: GERALD F. ROSS, PH.D.

Title: "AN ELECTRONICALLY SCANNED IMPULSE RADAR FOR THE DETECTION OF MINES"
Abstract: AN INNOVATIVE ADVANCEMENT IN SCANNING IMPULSE RADAR ARRAY TECHNOLOGY OFFERS A
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NEW CAPABILITY TO DETECT BURIED METALLIC AND NONMETALLIC MINES. THE SCANNING IMPULSE
RADAR ARRAY SYSTEM WILL INCORPORATE ACTIVE CANCELLATION AND POLARIZATION CONTROL TO
ENHANCE THE MINE-SOIL INTERFACE TO PERMIT DETECTION. IN PHASE I OF THIS PROGRAM, A CONCEPT
FEASIBILITY DEMONSTRATION WILL BE CONDUCTED. ADVANCED SIGNAL PROCESSING TECHNIQUES WILL
BE INCORPORATED IN PHASE [I OF THIS PROGRAM TO FURTHER IMPROVE MINE DETECTION PROBABILITIES
AND TO REDUCE THE FALSE ALARM RATE. THE SCANNING IMPULSE RADAR ARRAY IS PROJECTED TO BE
ABLE TO DETECT MINES FROM A HEIGHT OF UP TO 10 FEET, AND MAY BE CARRIED BY A LOW-FLYING
HELICOPTER, OR BE MOUNTED ON BOOM FORWARD OF A MINE-CLEARING VEHICLE.

APA OPTICS, INC. Topic#: 91-146 ID#: 91ETD-123
2950 NE 84TH LANE Office: ETDL

BLAINE, MN 55434 Contract #:

Phone: (612) 7844995 Pl: DR. JIM M. VANHOVE

Title: A BURIED ELECTRODE MACH ZEHNDER WAVEGUIDE INTENSITY MODULATOR WITH OPERATION
SPEEDS IN EXCESS OF 100 GHZ

Abstract: THIS PROPOSAL DESCRIBES AN APA OPTICS PROGRAM TO DEVELOP A HIGH SPEED (100GHZ) GAAS
WAVEGUIDE BASED MACH ZEHNDER MODULATOR. OUR APPROACH CENTERS ON THE USE OF A BURIED
ELECTRODE CONFIGURATION TO ACHIEVE VELOCITY MATCHING OF THE RF AND OPTICAL SIGNALS. THIS
WE FEEL WILL RESULT IN A DEVICE WITH A BROADBAND RESPONSE FROM DC TO 100GHZ. WE WILL WORK
IN CONJUNCTION WITH THE ULTRFAST SCIENCE LAB AT THE UNIVERSITY OF MICHIGAN WHICH WAS THE
FIRST GROUP TO PROPOSE THE USE OF SUCH SUPERSTATE CONCEPT FOR VELOCITY MATCHING. THE GOAL
OF OUR PHASE I PROGRAM WILL BE TO DEMONSTRATE THE VALIDITY OF OUR TECHNICAL APPROACH. WE
WILL USE AN INHOUSE MBE SYSTEM TO FABRICATE THE OPTICAL WAVEGUIDE STRUCTURES. THESE WILL
BE METAL (TUNGSTEN, TITANIUM ETC.) COATED AND THEN COVERED WITH THE GAAS SUPERSTRATE BY
SUING A MBE PROCESS. THE RF AND OPTICAL VELOCITIES IN THESE STRUCTURES WILL THEN BE
MEASURED TO SHOW IF THE NECESSARY SLOWDOWN OCCURRED. THE PHASE 1 PROGRAM WILL ALSO
INCLUDE DEVELOPMENT OF PROCESSING SEQUENCE FOR THE FABRICATION OF THE MACH ZEHNDER
DEVICES UNDER A PHASE Il PROGRAM. WITH OUR EXPERTISE IN FABRICATING GAAS BASED MACH
ZEHNDER MODULATORS FOR A COMMERCIAL PRODUCT (FLAT RESPONSE FROM DC TO 3 GHZ, TOTAL
OPTICAL LOSSES 8 DLB) AND AN ONGOING SDI SUPPORTED PROGRAM FOR HIGH SPEED COUPLER DEVICES,
WE ARE IN AN EXCELLENT POSITION TO CARRY OUT THE PROPOSED WORK.

APPLIED LOGIC SYSTEMS, INC. Topic#: 91-049 ID#: 91CEC-211
P.0. BOX 90,, UNIVERSITY STATION Office: CECOM

SYRACUSE, NY 13210 Contract #:

Phone: (315) 471-3900 Pl: KENNETH A. BOWEN

Title: FLEXIBLE EASILY MODIFIABLE MESSAGE PARSING SYSTEMS

Abstract: ARMY UNITS MAKE USE OF A VARIETY OF PSEUDO-FORMATTED MESSAGE TYPES, PARTICULARLY
FOR TACTICAL INTELLIGENCE PROCESSING. THESE MESSAGES EXHIBIT CONSIDERABLE VARIATION FROM
OFFICIAL FORMATS, REFLECTING DIFFERING OPERATING PROCEDURES OR CHANGING NEEDS. OFFICIAL
MESSAGE FORMATS ARE AMENABLE TO STANDARD COMPUTER SCIENCE PARSING TECHNIQUES, BUT SUCH
PARSERS ARE RIGID, AND ALTERATIONS ARE VIRTUALLY IMPOSSIBLE TO ACCOMPLISH IN THE FIELD. YET
FLEXIBILITY IN PARSING IS VERY DESIRABLE IN THE FIELD. THUS, A NEW APPROACH TO PARSERS FOR
FIELD MESSAGE PROCESSING IS NEEDED WHICH IS GROUNDED IN WELL-ESTABLISHED PARSER
TECHNOLOGY, BUT WHICH SUPPORTS A MUCH GREATER FLEXIBILITY IN HANDLING MESSAGE FORMAT
VARIATIONS AND ERRORS. EQUALLY IMPORTANTLY, IT SHOULD SUPPORT AN ABILITY TO EASILY MODIFY
AND REGENERATE PARSERS FOR GIVEN FORMATS IN THE FIELD, INCLUDING CREATION OF NEW FORMATS.
APPLIED LOGIC SYSTEMS, INC., HAS PREVIOUSLY DEVELOPED MESSAGE PARSERS WHICH ARE BASED ON
ESTABLISHED PARSER TECHNOLOGY, BUT WHICH WERE ABLE TO HANDLE THE TYPES OF VARIATION AND
EXCEPTIONS ENCOUNTERED IN THE FIELD. THESE PARSERS WERE IMPLEMENTED IN PROLOG, WHICH
ALREADY PROVIDES CONSIDERABLY MORE FLEXIBILITY THAN LOWER-LEVEL LANGUAGES. APPLIED LOGIC




ARMY ABSTRACTS OF SBIR PHASE | AWARDS

SYSTEMS, INC., PROPOSES TO BUILD ON THIS WORK TO PRODUCE A PROTOTYPE PARSER SYSTEM
EXHIBITING THE DESIRED PARSING FUNCTIONALITY AND EFFICIENCY COUPLED WITH A VERY HIGH
DEGREE OF FLEXIBILITY AND EASE OF USE FOR FIELD ANALYSTS. THE APPROACH WILL REST ON THE
ABILITY OF PROLOG SYSTEMS TO DYNAMICALLY MODIFY, INSERT, OR REMOVE CODE WHILE RUNNING. THE
CORE OF THE APPROACH WILL BE TO SUPPLY GRAPHICALLY-ORIENTED PRESENTATIONS OF PARSING RULES
IN A SYSTEM WHICH ALLOWS THE FIELD ANALYST TO EDIT AND MODIFY EXISTING PARSERS, OR TO
CREATE TOTALLY NEW PARSERS FOR NEW FORMATS. THE PROTOTYPES TO BE PRODUCED WILL EXECUTE
ON SUN AND DEC WORKSTATIONS, AND ON 386/486 PCS.

APPLIED RESEARCH ASSOCIATES, INC. Topic#: 91-106 ID#: 9110601
4300 SAN MATEO BOULEVARD, N.E., SUITE A220 Office: TACOM

ALBUQUERQUE, NM 87110 Contract #:

Phone: (303) 980-8007 PI: JEROME D. YATTEAU

Title: MODULAR ARMOR ATTACHMENT CONCEPTS

Abstract: FUTURE COMBAT VEHICLES WILL EMPLOY MODULAR ARMOR PROTECTION SYSTEMS THAT CAN
BE CHANGED TO MEET DIFFERENT THREAT LEVELS. THESE ADVANCED ARMOR UNITS WILL BE MOUNTED
AND DISMOUNTED FROM THE BASIC VEHICLE STRUCTURE, AS NEEDED TO MEET PROTECTION
REQUIREMENTS. THE OBJECTIVE OF THIS EFFORT IS TO DEVELOP INNOVATIVE ATTACHMENT CONCEPTS
AND METHODS FOR MOUNTING THE MODULAR ARMOR PROTECTION UNITS TO THE BASIC VEHICLE
STRUCTURE. THE ARMOR MODULES OF PRIMARY INTEREST ARE THOSE DESIGNED TO COUNTER LARGER
CALIBER TANK FIRED PROJECTILES AND ANTI-TANK MISSILES. THE DESIGN THREATS INCLUDE LARGE
KINETIC ENERGY AND CHEMICAL ENERGY ANTI-TANK PROJECTILES AS WELL AS LARGE ANTI-TANK GUIDED
AND UNGUIDED MISSILES. THE MOUNTING AND ATTACHMENT HARDWARE, AS WELL AS THE REST OF THE
VEHICLE STRUCTURE, WILL HAVE TO SURVIVE THE BALLISTIC IMPACT LOADS WHICH ARE TRANSMITTED
THROUGH THE ARMOR MODULES. THE ATTACHMENT HARDWARE THAT IS FIXED DIRECTLY TO THE
VEHICLE STRUCTURE MUST NOT BE DAMAGED.

APPLIED SCIENCES, INC. Topic#: 91-183 ID#: 91AVS052
141 WEST XENIA AVENUE, P.O. BOX 579 Office: AVSCOM

CEDARVILLE, OH 45314 Contract #:

Phone: (513) 766-2020 Pl: MAX L. LAKE

Title: DIAMOND-COATED COMPOSITES FOR ABRASION RESISTANCE

Abstract: COMPOSITE MATERIALS ARE ATTRACTIVE FOR USE IN AIRCRAFT AND SPACECRAFT OWING TO
PROPERTIES OF HIGH SPECIFIC STRENGTH. A PROBLEM CONFRONTING THE APPLICATION OF COMPOSITE
MATERIALS FOR ROTORCRAFT IS THAT UNIMPROVED LANDING AREAS, AS WELL AS LOW ALTITUDE
MISSIONS, RESULT IN SEVERE ABRASION OF THE COMPOSITES, PARTICULARLY ON COMPOSITE BLADES.
OTHER SOURCES OF ABRASION ON BLADES, AS WELL AS AIRFRAME STRUCTURES, ARE THE EXHAUST FROM
ROCKETS AND MISSILES FIRED FROM THE AIRCRAFT. RECENT EXPERIENCE IN OPERATION OF HELICOPTERS
IN THE SAUDI ARABIAN DESERT HAS SHOWN THAT OPERATION IN A DESERT ENVIRONMENT RADICALLY
SHORTENS THE LIFETIME OF ROTORCRAFT LEADING EDGES WHICH ARE COMPOSED OF COMPOSITES, TO
THE DEGREE THAT KEY ARMY ATTACK HELICOPTERS WERE REPORTED TO HAVE BEEN RESTRICTED FROM
TRAINING MISSIONS IN THE SAUDI DESERT. TO CIRCUMVENT THIS PROBLEM, HIGH INTEGRITY COATINGS
ARE NEEDED FOR HIGH PERFORMANCE COMPOSITE COMPONENTS TO IMPROVE THE LIFE OF ROTORCRAFT
BLADES AND OTHER KEY STRUCTURES AGAINST ABRASIONS. IN SUCH CASES THE COATING REPRESENTS
AN ENABLING TECHNOLOGY WHICH PERMITS THE OPERATION OF A MULTIMILLION DOLLAR FLIGHT
VEHICLE. IT IS PROPOSED TO EXPLOIT RECENT TECHNOLOGY DEVELOPED FOR DIAMOND THIN FILM
DEPOSITION ON CARBON/CARBON COMPOSITES AND OTHER MATERIALS FOR THIS PURPOSE.
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APPLIED TECHNOLOGY ASSOCIATES Topic#: 91-170 ID#: 9IMTL-009
PO BOX 149434 Office: MTL

ORLANDO, FL 32814 Contract #:

Phone: (407) 894-6151 Pl: DR. ROBERT CAVALLERI

Title: FAILURE ENGINEERED HEAVY METAL PENETRATORS

Abstract: TUNGSTEN OR TUNGSTEN ALLOYS ARE USED AS PENETRATORS IN KINETIC ENERGY WEAPONS.
USED BY ITSELF, TUNGSTEN IS A BRITTLE METAL AND FRACTURES UNLESS IT IS ALLOYED WITH OTHER
METALS. TYPICAL METALS USED IN TUNGSTEN ALLOYS ARE COPPER, IRON, NICHEL AND SILVER. THEY
PERMIT THE RESULTING ALLOY TO BE MACHINED. WHEN USED AS A KINETIC ENERGY PENETRATOR, THE
TUNGSTEN HAS A TENDENCY TO DEFORM, GIVING A BLUNT NOSE AS IT PROGRESSES THROUGH THE
TARGET. THE USE OF A LAYERED TUNGSTEN PENETRATOR WILL BE INVESTIGATED. THIS PENETRATOR
WILL BE FABRICATED USING THIN SHEETS OF TUNGSTEN WHICH ARE VACUUM BRAZED TO FORM A SINGLE
PART. DIFFERENT TUNGSTEN THICKNESSES WILL BE CONSIDERED AND DIFFERENT FILLER METALS AND
FILLER METAL THICKNESS WILL BE EVALUATED. ALSO CONSIDERED WILL BE THE USE OF BUILT-IN
MECHANICAL SHEAR LINES TO CAUSE THE PENETRATOR TO ITSELF SHARPEN AS IT PROGRESSES THROUGH
THE TARGET.

APPLIED TECHNOLOGY ASSOCIATES, INC. Topic#: 91-045 ID#: 91BRD-016
1900 RANDOLPH ROAD SE Office: BRDEC

ALBUQUERQUE, NM 87106 Contract #:

Phone: (505) 247-8371 PI: HENRY SESBESTA

Title: ACTIVE NOISE AND VIBRATION CONTROL FOR AUXILIARY POWER UNITS

Abstract: THIS PROJECT ADDRESSES SYSTEMS TO REDUCE NOISE AND VIBRATIONS EMANATING FROM
AUXILIARY POWER UNITS (APUS) WHICH ARE BEING INTEGRATED INTO ARMY VEHICLES AND SHELTERS.
EXCESSIVE NOISE AND VIBRATIONS ARE HARMFUL TO AND HINDER THE EFFECTIVENESS OF OPERATORS
AND OCCUPANTS. IN MILITARY EQUIPMENT, IT IS ALSO BENEFICIAL TO AVOID EMANATIONS THAT MIGHT
BE USED AS DETECTION SIGNATURES . THIS EXPLORATORY DEVELOPMENT WORK WILL INVESTIGATE THE
FEASIBILITY OF DESIGNING AN ACTIVE NOISE AND VIBRATION CONTROL (ANVC) MODIFICATION KIT FOR
APUS. THE PHASE I ACTIVITY WILL PRODUCE DESIGNS FOR TWO REPRESENTATIVE APU MODELS, THE 10
KW AND 30 KW UNITS. A PRIMARY REQUIREMENT IS THAT INTERNAL AND EXTERNAL NOISE BE REDUCED
BY IO DB(A). AFFORDABLE ANVC SYSTEMS ARE ATTAINABLE BY APPROPRIATE INTEGRATION OF
CONTRIBUTIONS FROM THREE AREAS. THE FIRST AREA INVOLVES COMPUTER AIDS THAT HELP TO
INTERPRET TEST DATA AND OPTIMIZE LOCATIONS OF ACTIVE CONTROL SENSORS AND ACTUATORS. THE
COMPUTER AIDS ARE BASED ON ADVANCED MULTIPLE INPUT COHERENCE ANALYSIS ALGORITHMS
(DESIGNATED MICARDS) WHICH QUANTIFY, CHARACTERIZE, AND PINPOINT THE CAUSES OF NOISE AND
VIBRATION. THE RESULTS FROM MICARDS PROCESSING OF TEST DATA LET THE DESIGNER TAILOR A
MODIFICATION KIT DESIGN TO TREAT THE DOMINANT SOURCES AND TRANSMISSION PATHS. THE SECOND
CATEGORY OF CONTRIBUTION COMES FROM THE CONTINUING ADVANCES IN THE REQUISITE
TECHNOLOGIES WITH WHICH TO IMPLEMENT ANVC . LOWER COST AND MORE POWERFUL SIGNAL
PROCESSORS NOW EXIST TO PERFORM THE MEASUREMENTS AND THE COMPUTATION OF ACTUATOR
COMMANDS TO CANCEL SOURCES OF NOISE AND TO BLOCK TRANSMISSION PATHS. ADVANCES IN
ACTUATORS AND SENSORS ARE ALSO IMPORTANT CONTRIBUTIONS THAT ENHANCE FEASIBILITY OF ANVC.
FOR EXAMPLE., NEW PROOF-MASS, REACTIONLESS , ELECTROMAGNETICACTUATORS PROVIDE NEW MEANS
TO ACTIVELY SUPPRESS THE VIBRATIONS OF SHELTER AND VEHICLE PANELS AND STRUCTURAL NUMBERS.
THE FINAL AREA THAT WILL BE CONSIDERED IS MANUFACTURING . THE AFFORDABILITY OF ANVC FOR
ARMY APUS IS GREATLY ENHANCED BY THE DEVELOPMENT OF A MARKETING AND MANUFACTURING PLAN
WHICH IS FOUNDED ON THE PHILOSOPHY THAT STANDARD ANVC MODULES WILL HAVE APPLICABILITY
IN A VERY BROAD TARGET MARKET. THE BENEFITS OF HIGH VOLUME ON KEEPING THE ANV

10
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ARCANUM CORP. Topic#: 91-091 ID#: 9INAT-019
P.O. BOX 1482 Office: NATICK

ANN ARBOR, Ml 48106 Contract #:

Phone: (313) 665-4421 Pi: JOHN A. GETSOIAN

Title: MANUFACTURE OF SUPERACTIVATED CARBON

Abstract: ARMY NATICK RESEARCH HAS FOUND THAT A SUPERACTIVATED CARBON WITH BET SURFACE
AREAS GREATER THAN 3000 METERS SQUARED PER GRAM HAS POTENTIAL APPLICATION IN THE
PRODUCTION OF SUPERIOR CHEMICAL PROTECTION EQUIPMENT FOR BATTLEFIELD PERSONNEL. THIS
CARBON, ORIGINALLY DEVELOPED BY AMOCO CORPORATION, IS PRODUCED BY A UNIQUE HIGH
TEMPERATURE CAUSTIC ACTIVATION PROCESS AND IS NOT CURRENTLY AVAILABLE FROM DOMESTIC
SOURCES. THE OBJECTIVE OF THE WORK PROPOSED IS TO DEVELOP A COMPETENT, SCALABLE, UP-TO-DATE
PROCESS DESIGN FOR PRODUCTION OF THIS MATERIAL. THE PROPOSING FIRM (ARCANUM CORP.) HAS
ESTABLISHED A WORKING RELATIONSHIP WITH AMOCO CORP., AND HAS ENGAGED THE PROCESS INVENTOR
AS A CONSULTANT. THE PLAN OF WORK IS TO MAKE EXTENSIVE USE OF THE INFORMATION CONTAINED
IN THE ORIGINAL AMOCO DEVELOPMENT FILES AND TO INVESTIGATE RECENT ADVANCES IN CAUSTIC
RECYCLE TECHNOLOGY THAT MAY HAVE SIGNIFICANT IMPACT ON PROCESS ECONOMICS.

ASTRON CORP. Topic#: 91-056 IDw- 91CEC-141
470 SPRING PARK PLACE, SUITE 100 Office: CECOM

HERNDON, VA 22070 Contract #:

Phone: (703) 471-0600 PI: SCOTT C. KORDELLA

Title: MONOLITHIC SCANNING ANTENNA
Abstract: A NOVEL APPROACH TO LOW COST SHAPED BEAM SCANNING FOR MONOLITHIC STRUCTURES IS
PROPOSED. THE TECHNIQUE MAKE USE OF RADOME MATERIAL COSTING OF THE CONVENTIONAL
MONOLITHIC STRUCTURE; THE RADOME ITSELF IS COMPOSED OF A COMPOSITE OF HIGH DIELECTRIC
CONSTANT/MAGNETICALLY SENSITIVE MATERIAL-REFERED TO AS "DIELECTROMAGNETIC" (DEM)
MATERIAL. THE DEM MATERIAL CHARACTERISTICS ARE DESIGNED TO PROVIDE A SHAPED BEAM WHICH
CAN BE SCANNED IN AZIMUTH OR ELEVATION BY THE APPLICATION OF ORTHOGONAL MAGNETIC FIELDS.
THE USEFULNESS OF THE APPROACH IS THAT: (1) WIDE ANGLE SCANNING BEYOND THE NULLS OF THE
MONOLITHIC ELEMENTS CAN BE ACHIEVED, THUS IMPROVING SYSTEM PERFORMANCE; (2) THE OVERALL
COST OF REPLACING THE SCANNED BEAM ANTENNA CAN BE DRAMATICALLY REDUCEDBY REPLACING THE
INDIVIDUAL PHASE SHIFTERS FOR EACH ELEMENT OF THE ARRAY WITH AN ELECTRICALLY SCANNED DEM
COVER; (3) THE RADAR CROSS SECTION IS REDUCED USING LOW OBSERVABLE MATERIAL IN THE DEM
COMPOSITE; (4) THE OVERALL SIZE OF THE MONOLITHIC ANTENNA IS REDUCED DUE TO THE REFRACTIVE
INDEX OF THE DEM MATERIAL.

ATHENA GROUP, INC. Topic#: 91-244 ID¢: 91SDC-04
3424 N.W. 31ST STREET Office: SDC

GAINESVILLE, FL 32605 Contract #:

Phone: (904) 371-2567 Pl: GLENN ZELNIKER, PH.D.

Title: ATHENA SENSOR ARITHMETIC PROCESSOR (ASAP)

Abstract: FUTURE MILITARY SYSTEMS WILL HAVE AN INCREASING NEED TO ACHIEVE A HIGHER AND MORE
COMPLETE LEVEL OF SENSOR FUSION THAN CURRENTLY EXISTS. THE RATIONALE FOR SENSOR FUSION IS
GENERALLY WELL ACCEPTED AND RELATES TO PERFORMANCE, RELIABILITY, MODULARITY, AND
EXTENSIBILITY. IT IS NOW DESIRED TO INTEGRATE DIGITAL PROCESSORS WITH SENSOR ARRAYS TO FORM
SMART SENSOR GROUPS. THE PROPOSED TECHNOLOGY, THE ATHENA SENSOR ARITHMETIC PROCESSOR,
OR ASAP, WILL ATTEND NOT ONLY TO RF AND OPTICAL SENSOR FUSION IMPLEMENTATION ISSUES, BUT
WILL ALSO BE ABLE TO RESPOND TO THE HIGHER ORDER PROBLEM OF SYSTEM INTEGRATION. TO ACHIEVE
THE HIGH-BANDWIDTH, ULTRA-COMPACT CHANNELIZER, WE WILL INTEGRATEOUR PROVEN DSP FILTERING
CAPABILITIES WITH THE UNPARALLELED ADVANTAGES OF OUR ARITHMETIC PROCESSOR, WHICH IS BASED
ON THE RESIDUE NUMBER SYSTEM (RNS). MORE SPECIFICALLY, WE WILL INTEGRATE AN RNS
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TECHNOLOGY WHICH WE BELIEVE IS THE MOST ADVANCED IN THE INDUSTRY, AN RNS SYSTEM
INTEGRATION AND VLSI EXPERIENCE, AND PROVEN DSP CAPABILITIES. THE NEW RESEARCH THRUST WILL
LEAD TO RNS BASED ARCHITECTURES AND SYSTEMS CAPABLE OF WORKING FROM 100MHZ (CMOS) TO 1GHZ
(GAAS). THE DEVELOPED ASAP TECHNOLOGY WILL BE EXPECTED TO HAVE AT LEAST A 100-FOLD
SPEED-AREA RATIO IMPROVEMENT OVER CONVENTIONALTECHNOLOGIES. WE WILL DEMONSTRATE, USING
SIMULATION AND ANALYSIS, OUR ABILITY TO SUPPORT HIGH-BANDWIDTH SENSOR SIGNAL PROCESSING
AS WELL AS DEVELOP ITS VLSI SPECIFICATION. THE RESEARCH ALSO DEVELOPS ASAP AS A
FAULT-TOLERANT SENSOR SIGNAL PROCESSOR.

ATLANTIC AEROSPACE ELECTRONICS CORP. Topic#: 91-005 ID#: 91CEC-304
470 TOTTEN POND ROAD Office: CECOM

WALTHAM, MA 02154 Contract #: DAAB07-91-C-K510

Phone: (617) 890-4200 PI: TAMAR PELI

Title: MORPHOLOGY-BASED FRONTEND PROCESSING FOR IR-BASED ATR SYSTEMS

Abstract: IT IS PROPOSED TO APPLY AN INNOVATIVE AND REVOLUTIONARY CLASS OF SIGNAL PROCESSING
TECHNIQUEBS TO THE PROBLEM OF FRONTEND PROCESSING FOR IR-BASED ATR SYSTEMS. THESE
TECHNIQUES OFFER THE POTENTIAL FOR SUBSTANTIAL REDUCTION IN COMPUTATIONAL REQUIREMENTS
AND HARDWARE SIZE AND WEIGHT FOR REAL-TIME TARGET DETECTION AND CLASSIFICATION. THE
PROPOSED APPROACH IS BASED ON EXTENSIVE USE OF MORPHOLOGICAL FILTERING OPERATIONS
THROUGHOUT THE ATR PROCESSING CHAIN. SPECIAL-PURPOSE MORPHOLOGY-BASED PROCESSORS CAN BE
IMPLEMENTED USING PARALLEL ARRAYS OF TRIVIALLY SIMPLE PROCESSING ELEMENTS, LEADING TO
ENORMOUS SAVINGS OVER MORE CONVENTIONAL REAL-TIME PROCESSORS. WE PROPOSE TO ADAPT
EXISTING MORPHOLOGY-BASED DETECTION AND DISCRIMINATION TECHNIQUES, DEVELOPED BY US IN
OTHER DOD-SPONSORED RESEARCH PROGRAMS INVOLVING RADAR, OPTICAL AND ACOUSTIC IMAGING
SENSORS, TO THE IR IMAGE DOMAIN. WE WILL DEVELOP A ROBUST MORPHOLOGY-BASED IR TARGET
DETECTION ALGORITHM IN WHICH TARGET SIZE AND SHAPE EXPECTATIONS ARE INCORPORATED PRIOR
TO THRESHOLDING, 1.E., AT THE RAW PIXEL-LEVEL. WE WILL ALSO DEVELOP IR-SPECIFIC FRACTAL
SIGNATURES TO BE USED FOR DISCRIMINATING TARGETS FROM FALSE DETECTIONS. THESE SIGNATURES,
WHICH HAVE PROVED TO BE HIGHLY EFFECTIVE IN OTHER DATA ENVIRONMENTS, CAN ALSO BE
COMPUTED USING HARDWARE-EFFICIENT MORPHOLOGICAL FILTERING TECHNIQUES. FOR TARGET
CLASSIFICATION WE WILL DEVELOP ALGORITHMS THAT EXTRACT UNIQUE STRUCTURAL AND TEXTURAL
PROPERTIES OF TARGET CLASSES.

ATLANTIC AEROSPACE ELECTRONICS CORP. Topic#: 91-016 ID#: 91HDL-301
6404 IVY LANE, SUITE 300 Office: HDL

GREENBELT, MD 20770 Contract #: DAAL02-91-0055

Phone: (301) 982-5273 PI: VICTOR C. SANCHEZ

Title: LOW COST CONFORMAL ELECTRONICALLY SCANNED ANTENNA

Abstract: THE OBJECTIVE OF THE PROPOSED PHASE 1| EFFORT IS TO DESIGN AN SCANNED ANTENNA SYSTEM
WHICH MEETS SPECIFIC ELECTROMAGNETIC, WEIGHT AND POWER CONSUMPTION PERFORMANCE CRITERIA
AND IS LOW COST. THE PROPOSED SYSTEM WILL CONSIST OF THREE MAIN COMPONENTS, A PIN DIODE
BEAM COMMUTATOR, A ROTMAN LENS BEAMFORMING NETWORK, AND A TRAVELLING-WAVE MICROSTRIP
ARRAY ANTENNA. THE TWO DIMENSIONAL MICRO-STRIP ARRAY WILL CONSIST OF AN ARRAY OF
IDENTICAL, VERTICALLY-ORIENTED TRAVELLING-WAVE ARRAYS. THE ROTMAN LENS WILL BE USED TO
APPROPRIATELY PHASE THE INPUTS TO EACH TRAVELLING-WAVE ARRAY, THUS SCANNING THE BEAM IN
AZIMUTH. THE PIN DIODE BEAM COMMUTATOR WILL EXCITE THE APPROPRIATE ROTMAN LENS INPUT
PORT, THUS ELECTRONICALLY STEERING THE BEAM. THE MODULAR SYSTEM STRUCTURE GIVES RISE TO
COST ADVANTAGES, BUT THE PRINCIPAL COST ADVANTAGE RESULTS FROM THE SIMPLICITY OF THE
CONTROL CIRCUITRY NEEDED TO SCAN THE BEAM.
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AUTOMATED ANALYSIS CORP. Topic#: 91-098 ID#: 91098-03
2805 S. INDUSTRIAL, SUITE 100 Office: TACOM

ANN ARBOR, M] 48104 Contract #:

Phone: (313) 973-1000 Pl: DR. NICKOLAS VLAHOPOULOS

Title: STRUCTURE GENERATED NOISE MODELING, USING FINITE ELEMENT ANALYSIS (FEA) TECHNIQUES
Abstract: THEREIS AN INCREASED EMPHASIS ON THE ACOUSTIC SIGNATURES OF GROUND COMBAT VEHICLES
DUE TO THE DEVELOPMENT OF NEW AND EFFECTIVE ACOUSTIC TARGET ACQUISITION SYSTEMS. DURING
THE DESIGN STAGE OF A GROUND COMBAT VEHICLE, IT IS IMPORTANT TO REDUCE THE NOISE, EMITTED
FROM STRUCTURAL COMPONENTS. THEREFORE, THE DEVELOPMENT OF ACOUSTIC PREDICTION SOFTWARE
IS ESSENTIAL. WITHIN THIS PROJECT, THEORETICAL TECHNIQUES FOR ACOUSTIC PREDICTION AND
ACOUSTIC SENSITIVITIES WILL BE DEVELOPED, AND IMPLEMENTED INTO ACOUSTIC SOFTWARE. THE
SOFTWARE WILL BE VERIFIED BY COMPARING RESULTS TO ANALYTICALLY AVAILABLE EXACT SOLUTIONS
AND TEST DATA. THE DEVELOPED SOFTWARE WILL BE CAPABLE OF ACCEPTING INFORMATION FROM
CURRENT FINITE ELEMENT ANALYSIS MODELS WITH A KNOWN INPUT FORCING FUNCTION. IT WILL USE
THIS INFORMATION TO ACCURATELY PREDICT THE NOISE RADIATED FROM THE VIBRATING STRUCTURE.
THE COMPUTER CODE WILL BE A VALUABLE TOOL IN DESIGNING STRUCTURAL COMPONENTS WITH
IMPROVED NOISE CHARACTERISTICS, BECAUSEIT WILL ELIMINATE THE REQUIREMENT TO ACTUALLY TEST
THE STRUCTURE, IN ORDER TO FIND THE EFFECT OF THE MODIFICATIONS IN THE EMITTED NOISE. IT IS
ANTICIPATED THAT THE ABILITY TO STUDY MANY ALTERNATIVE DESIGNS QUICKLY AND ECONOMICALLY
CAN LEAD TO SIGNIFICANT NOISE REDUCTION.

AUTOMATED ANALYSIS CORP. Topic#: 91-10. ID#:91101-03
2805 S. INDUSTRIAL, SUITE 100 Office: TACOM

ANN ARBOR, MI 48104 Contract #:

Phone: (313) 973-1000 Pl: DR. NICKOLAS VLAHOPOULOS

Title: EXHAUST GENERATED NOISE MODELING

Abstract: MILITARY SYSTEMS POWERED BY INTERNAL COMBUSTION ENGINES EMIT NOISE FROM THE
EXHAUST SYSTEM. THERE ARE TWO TYPES OF NOISE, AIRBORNE, DUE TO THE PRESSURE WAVE
PROPAGATING THROUGH THE EXHAUST SYSTEM AND EXITING AT THE OUTLET AND STRUCTURE - BORNE,
RADIATED FROM THE VIBRATING COMPONENTS OF THE EXHAUST SYSTEM. THE OBJECTIVE OF THIS
PROJECT IS TO DEVELOP A COMPUTER CODE SIMULATING THE EXHAUST SYSTEM, AND PREDICTING
ACCURATELY BOTH STRUCTURE - BORNE AND AIRBORNE NOISE. AN ELASTO-ACOUSTIC MODEL WILL BE
DEVELOPED AND IMPLEMENTED IN COMPUTER CODE. THE EFFECTS OF MEAN FLOW, TEMPERATURE
GRADIENT, AND MULTI-DIMENSIONALITY WILL BE ACCOUNTED FOR IN THE MODEL. EXPERIMENTAL
MEASUREMENTS FROM AN EXHAUST SYSTEM WILL BE USED TO VALIDATE THE CODE. THE DEVELOPED
SOFTWARE WILL BE A VALUABLE TOOL IN DESIGNING EXHAUST SYSTEMS WITH IMPROVED NOISE
CHARACTERISTICS. IT WILL ALLOW THE STUDY OF DIFFERENT CONFIGURATIONS WITHOUT ACTUALLY
CONSTRUCTING AND TESTING THEM. THIS WILL INCREASE THE EFFECTIVENESS IN DESIGNING EXHAUST
SYSTEMS. IN THE FUTURE, THIS SOFTWARE CAN BE INCORPORATED INTO NOISE CONTROL TECHNOLOGIES
FOR DESIGNING IMPROVED EXHAUST SYSTEMS. ACTIVE NOISE CONTROL, ADAPTIVE EXHAUST SYSTEM
DESIGN, AND MUFFLER SHAPE OPTIMIZATION, ARE AREAS WHERE THE DEVELOPED SOFTWARE CAN BE
APPLIED.

AUTOMETRIC, INCORPORATED Topic#: 91-200 ID#:91ETL-003
5301 SHAWNEE ROAD Office: ETL

ALEXANDRIA, VA 22312 Contract #:

Phone: (703) 658-4008 Pl Clifford W. Greve

Title: Capability to Assess/Quanitfy Improvements in Operational Performance Versus a Change in Data Base Characteristics
Abstract: A systematic means of studying the models which are currently available in the field for establishing a relationship
between Digital Terrain Data accuracy and detail to the ability of a unit to perform its mission is to be determined. The
approach involves an analysis of the unit mission into the essential functions to accomplish that mission, and then proceeds to
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analyze the effect of the Digital Terrain Data upon the ability of the unit to perform cach of these requisite functions. The
functional capability is then combined to model the ability to perform the overall mission.

BELMONT INSTRUMENT CORP. Topic#: 91-028 ID#: 9IMED 345
8 COOK STREET Office: MEDICAL

BILLERICA, MA 01821 Contract #: 91-C-1109

Phone: (508) 663-0212 Pi: DAVID CASSIDY

Title: PORTABLE FLUID INFUSION/WARMING DEVICE FOR HEMORRHAGIC SHOCK

Abstract: A MAJOR CAUSE OF COMBAT DEATH IS RAPID HEMORRHAGE. WE PROPOSE DEVELOPMENT OF A
COMPACT PORTABLE SYSTEM FOR RAPID INFUSION AND WARMING OF CRYSTALLOID FLUID OR BLOOD
SUBSTITUTE FOR VOLUME REPLACEMENT IN HEMORRHAGIC SHOCK. THE SYSTEM WILL BE CAPABLE OF
INFUSION RATES EXCEEDING 1 LITER PER MINUTE AND WILL UTILIZE UNIQUE POWER CONVERSION
TECHNOLOGY FOR HEATING THE INFUSATE FLUID IN A MUCH MORE COMPACT AND LIGHT WEIGHT
PACKAGE THAN HAS PREVIOUSLY BEEN AVAILABLE. THE SYSTEM WILL BE DESIGNED TO OPERATE FROM
BATTERY OR VEHICLE POWER AND TO FUNCTION IMMEDIATELY WITHOUT A "WARM UP" PERIOD. IN PHASE
I WE WILL DEMONSTRATE FEASIBILITY BY DEVELOPING AND TESTING A PROTOTYPE SYSTEM USING CUR
HIGH FREQUENCY MAGNETICALLY COUPLED HEAT EXCHANGER INCORPORATED INTO A SIMPLE INFUSION
SYSTEM. USING THE PROTOTYPE WE WILL INVESTIGATE THERMAL EFFICIENCY, AND UNIFORMITY OF
INFUSATE HEATING WHILE MINIMIZING SYSTEM WEIGHT. IN PHASE [l A COMPLETE INFUSION/WARMING
SYSTEM WILL BE DEVELOPED WITH MORE SOPHISTICATED FLOW AND TEMPERATURE CONTROL, USER
INTERFACE, FILTRATION, AIR DETECTION, AND INTEGRAL POWER SOURCE. IN ADDITION TO ITS MILITARY
APPLICATIONS, THE SYSTEM WILL HAVE APPLICATIONS TO TRAUMA IN THE CIVILIAN SECTOR.

BELTRAN, INC. Topic#: 91-192 ID#: 91IAVS- 14
1133 BAST 35 STREET Office: AVSCOM

BROOKLYN, NY 11210 Contract ¥:

Phone: (718) 338-3311 Pi: MICHAEL R. BELTRAN

Title: ELECTROSTATICENHANCEMENTOF FINE PARTICLE REMOVAL IN AXIAL INLET PARTICLE SEPARATORS
(IPs)

Abstract: THE OBJECTIVE OF THE PROJECT IS TO DEVELOP AN ELECTROSTATIC PARTICLE SEPARATOR
CONCEPT CAPABLE OF ENHANCING THE FINE PARTICLE SEPARATION OF A T800-TYPE INERTIAL IPS.
ELECTROSTATIC PRECIPITATION IS AN EFFICIENT PROCESS FOR THE COLLECTION OF FINE PARTICLES AND
REQUIRES LOW ENERGY CONSUMPTION FOR THE OPERATION AND PRESSURE LOSS THROUGH THE DEVICE.
DIFFICULTIES ARISE FROM THE COLLECTION OF DRY DUSTS WHICH CONSIST OF PARTICULATE OF VERY
LOW OR VERY HIGH RESISTIVITY. A DEVICE CAN BE CONSTRUCTED WHERE THE HIGHLY EFFICIENT
ELECTROSTATIC PROCESS MAY BE USED TO AGGLOMERATE FINE PARTICULATES SO THE LESS EFFICIENT
INERTIAL DEVICES SUCH AS CYCLONES MAY COLLECT THEM. ELECTROSTATIC PARTICLE SEPARATORS
HAVE LONG BEEN CONSIDERED AS A GOOD CANDIDATE FOR FINE PARTICLE SEPARATION BUT
ELECTROSTATIC SEPARATORS TEND TO COLLECT THE FINE DUST WHICH REDUCES EFFICIENCY
SUBSTANTIALLY. THIS EFFORT WILL CONCENTRATEON TRYING TO DEVELOP AN ELECTROSTATIC DEVICE
WHICH CAN ENHANCE INERTIAL [PS'S WITHOUT COLLECTING FINE DUST (1.E., SELF-CLEANING). THE
DEVICE COULD BE BUILT TO MOUNT IN FRONT OF THE IPS BUT IT WOULD BE PREFERABLE TO
INCORPORATE THE DEVICE INTO THE DESIGN OF AN IPS WITHOUT AFFECTING THE FLOW PATH OR THE IPS
ENVELOPE.

BENTHOS, INC. Topic#: 91-102 ID#:91102-12
49 EDGERTON DR. Office: TACOM
NORTH FALMOUTH, MA 02556 Contract #:

Phone: (508) 563-1000 PI: SAMUEL H. PATTERSON
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Title: DEVELOPMENT OF AN UNMANNED GROUND VEHICLE LOCOMOTION SYSTEM

Abstract: BENTHOS, A WORLD LEADER IN THE DEVELOPMENT OF REMOTELY OPERATED VEHICLE (ROV)
SYSTEMS, HAS CONCEIVED A VEHICLE LOCOMOTION SYSTEM THAT CAN SIGNIFICANTLY IMPROVE SMALL
UNMANNED VEHICLE MOBILITY, PERFORMANCE AND STABILITY BY ELIMINATING THE DISADVANTAGES
OF WHEELED AND TREADED SYSTEMS. ESSENTIAL TO THE LOCOMOTIVE CONCEPT ARE CLUSTERS OF
THREE WHEELS MOUNTED IN A PLANETARY FASHION ABOUT A COMMON AXIS. POUR OF THESE THREE
WHEEL CLUSTERS ARE IN TURN MOUNTED AT THE CORNERS OF A VEHICLE PLATPORM. EACH OF THE
THREE WHEELS IN A CLUSTER IS DRIVEN BY A SIMPLE PLANETARY MECHANISM RESULTING IN ALL 12
WHEELS BEING CONTINUOUSLY DRIVEN. AS EACH THREE WHEEL CLUSTER CAN PIVOT FREELY ON ITS
CENTRAL AXIS TO ACCOMMODATE TERRAIN VARIATIONS AND OBSTACLES, NUMEROUS DRIVEN WHEELS
ARE IN CONTACT WITH THE SUPPORTING SURFACE AT ANY ONE TIME. WHEN A LARGE OBSTACLE IS
ENCOUNTERED, THE WHEEL CLUSTERS ROTATE TO PROVIDE LIFTING AND TRACTIVE FORCES. IN LIKE
MANNER, WHEN WATER IS ENCOUNTERED, THE CLUSTER ASSEMBLIES HAVE THE POTENTIAL TO "PADDLE
WHEEL" ROTATE, PROVIDING MOTIVE FORCE UNTIL WHEEL TRACTION IS AGAIN REESTABLISHED. THE
ENVISIONED ADVANTAGES OF THE PROPOSED LOCOMOTIVE CONCEPT HAVE BEEN WITNESSED ON A SMALL
WORKING MODEL. BENTHOS PROPOSES TO REFINE THE LOCOMOTIVE ARRANGEMENT AND DEFINE A
SUITABLE INEXPENSIVE PROTOTYPE VEHICLE SYSTEM TO FULLY EVALUATE THE CONCEPT.

BERKELEY RESEARCH ASSOCIATES, INC. Topic#: 91-158 D#: 91HDL 037
P.O. BOX 241 Office: HDL

BERKELEY, CA 94701 Contract #:

Phone: (703) 750-3434 PI: JEFFRY GOLDEN

Title: STANDARDIZED DIAGNOSTICS FOR DRIFT-TUBE ENHANCED GAMMA-SIMULATOR

Abstract: DIAGNOSTIC PROBES THAT ARE CHARACTERIZED, STANDARDIZED, AND CALIBRATED ARE
PROPOSED FOR THE DRIFT TUBE ENHANCED AURORA GAMMA SIMULATOR. THESE PROBES MEASURE THE
PRINCIPAL EXPERIMENTAL PARAMETERS IN THE COAXIAL VACUUM FEED, DIODE, AND GAS TRANSPORT
CHAMBER OF EACH OF THE FOUR OUTPUT BEAMLINES OF AURORA. UNLIKE PRESENTLY USED PROBES, THE
PROPOSED DEVICES WILL BE STUDIED TO OPTIMIZE THE SIGNAL-TO-NOISE RATIO AND TO REDUCE OR
ELIMINATE THE PROBES’ SPURIOUS RESPONSE INDUCED BY THE HOSTILE ELECTROMAGNETIC AND
RADIATION FIELDS. FURTHERMORE, TECHNIQUES WILL BE FOUND TO STANDARDIZE THE PROBES SO THAT
THEY CAN BE INTERCKANGEABLYDEPLOYED ON DIFFERENT OUTPUT BEAMLINES. CALIBRATION METHODS
WILL BE STUDIED, AND WHERE PRACTICAL, IN SITU CALIBRATION WILL BE PERFORMED.

BIO-TECHNICAL RESOURCES Topic#: 91-066 ID#: 91CRD-139
1035 SOUTH 7TH STREET Office: CRDEC

MANITOWOC, W1 54220 Contract #:

Phone: (414) 684-5518 PI: RICHARD P. BURLINGAME, PH

Title: OPTIMIZED PRODUCTION OF BACTERIAL AGENT-DEGRADING ENZYMES

Abstract: A NUMBER OF ORGANOPHOSPHORUS COMPOUNDS ARE HIGHLY TOXIC AS A RESULT OF THEIR
ABILITY TO INHIBIT CHOLINESTERASES. THIS TOXICITY HAS LED TO THE WIDESPREAD USE OF THESE
COMPOUNDS AS PESTICIDES AND SUGGESTS THEIR POTENTIAL USE AS AGENTS OF CHEMICAL WARFARE.
A NUMBER OF BACTERIAL SPECIES ELABORATE ENZYMES, TERMED ORGANOPHOSPHORUS ACID (OPA)
ANHYDRASES, CAPABLE OF DETOXIFYING THESE COMPOUNDS. THE GOALS OF THE PROPOSED RESEARCH
WILL BE TO DETERMINE UNDER WHAT CONDITIONS OF GROWTH MAXIMUM OPA ANHYDRASE ACTIVITY
CAN BE OBTAINED WITH SELECTED BACTERIAL STRAINS AND TO DEVELOP PRELIMINARY METHODS FOR
THE ISOLATION OF ENZYMES POSSESSING THIS ACTIVITY FROM THESE STRAINS. THESE GOALS WILL BE
ACCOMPLISHED BY: 1) DEVELOPING METHODS FOR THE RAPID AND EFFICIENT SCREENING OF STRAINS FOR
THEIR LEVELS OF OPA ANHYDRASE ACTIVITY 2) PERFORMING LARGE SCALE SCREENING OF CULTURES TO
DETERMINE THE OPTIMUM GROWTH CONDITIONS FOR HIGH LEVEL ENZYME ACTIVITY, 3) DETERMINING
WHETHER THE CONDITIONS SC ESTABLISHED WILL SCALE-UP FROM TUBE OR SHAKE FLASK CULTURES TO
SMALL AND MEDIUM SCALE FERMENTORS, AND 4) DEVELOPING PRELIMINARY PROTOCOLS FOR THE
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PURIFICATION OF OPA ANHYDRASEES FROM THESE ORGANISMS. SUCCESSFUL COMPLETION OF THIS WORK
WILL AID IN ESTABLISHING THE FEASIBILITY OF USING THESE ORGANISMS OR GENES FROM THESE
ORGANISMS POR THE LARGE SCALE PRODUCTION OF ENZYMES FOR DETOXIFICATION OF
ORGANOPHORPHORUS COMPOUNDS.

BIOELASTICS RESEARCH, LTD. Topick: 91-123 ID#: 91ARO-02
1075 SOUTH 13TH STREET Office: ARO

BIRMINGHAM, AL 35205 Contract #:

Phone: (205) 934-9500 Pi: R. DEAN HARRIS

Title: DEVELOPMENT OF RULES FOR FOLDING OF BIOTECHNOLOGY PRODUCED PROTEIN

Abstract: IN GENERAL, PROTEINS FOLD WITH HYDROPHOBIC RESIDUES PURIED, AWAY FROM WATER.
REVERSIBLE PROTEIN FOLDING DUE TO HYDROPHOBIC INTERACTIONS RESULTS FROM INVERSE
TEMPERATURE TRANSITIONS WHERE FOLDING OCCURS ON RAISING THE TEMPERATURE. SINCE
WARM-BLOODED ANIMALS PROVIDE AN INFINITE HEAT RESERVOIR, THE TRANSITION TEMPERATURE, TT,
NOT THE ENDOTHERMIC HEAT, DETERMINES THE FOLDED STATE AT PHYSIOLOGICAL TEMPERATURES.
AS THE TEMPERATURE IS RAISED THROUGH THE INVERSE TEMPERATURE TRANSITION, THE POLYPEPTIDE
OR PROTEIN FOLDS BY HYDROPHOBIC INTERACTIONS INTO A MORE-ORDERED STATE. THE TEMPERATURE
OF THE INVERSE TEMPERATURE TRANSITION, TT, CAN BE SHIFTED BY AN EXTERNAL VARIABLES;
THEREFORE IT BECOMES POSSIBLE, ISOTHERMALLY, TO DRIVE THE FOLDING/UNFOLDING TRANSITION: (1)
BY A CHANGE IN THE MEAN HYDROPHOBICITY OF THE POLYPEPTIDE (E.G.,, BY PROTONATION/
DEPROTONATION OF A FUNCTIONAL SIDE CHAIN, BY ENZYMATIC PHOSPHORYLATION/
DEPHOSPHORYLATION OF A SERINE MOIETY, ETC.), (2) BY A CHANGE IN THE SOLVENT COMPOSITION, (3)
BY A CHANGE IN PRESSURE, AND, (4) BY A CHANGE IN OXIDATIVE STATE OF A PROSTHETIC GROUP. THE
QUANTITATION OF THE CONTRIBUTION OF EACH AMINO ACID TO THE TEMPERATURE OF THE INVERSE
TEMPERATURE TRANSITION RESULTED IN A NEW HYDROPHOBICITY SCALE BASED ON THE VALUES OF TT
FOR EACH AMINO ACID RESIDUE AS A GUEST IN A NATURAL REPEATING PEPTIDE SEQUENCE, THE HIGH
POLYMERS OF WHICH EXHIBIT REVERSIBLE INVERSE TEMPERATURE TRANSITIONS. THE TRANSITION
TEMPERATURESCALECAN SUCCESSFULLYPREDICT TRANSMEMBRANEHELICESFOR MEMBRANEPROTEINS.
TO DEVELOPFURTHERRULES AND METHODOLOGIES FOR EXPERIMENTALLY DIRECTING PROTEIN FOLDING,
IT IS NECESSARY SIMILARLY TO QUANTITATE THE EFFECTS OF A RANGE OF SOLVENT COMPOSITIONS ON
SHIFTING THE VALUE OF TT FOR EACH RESIDUE, TO DETERMINE DISTANCE EFFECTS OF A RANGE OF
SOLVENT COMPOSITIONS ON SHIFTING THE VALUE OF TT FOR EACH RESIDUE, TO DETERMINE DISTANCE
EFFECTS IN HYDROPHOBICITY INDUCED PKA SHIFTS, AND TO DETERMINE HOW LARGE AN HYDROPHOBIC
DOMAIN 1S REQUIRED BEFORE IT CAN FOLD INDEPENDENTLY. THE OBJECTIVES OF THE SBIR PHASE [ ARE
TO PROVIDE ADDITIONAL INFORMATION ON EACH OF THESE NEW QUANTITATIONS WITH THE PURPOSE OF
DEVELOPING RULES FOR CHAPERONING PROTEIN FOLDING WHICH CAN BE GENERAL AND

BIOTEK, INC. Topic#: 91-214 D¢ 9IMEDOG3
21-C OLYMPIA AVENUE Office: MEDICAL

WOBURN, MA 01801 Contract #:

Phone: (617) 938-0938 PL: E.S. NUWAYSER, PH.D.

Title: DEVELOPMENT OF BIOPORE BIODEGRADABLEDELIVERY SYSTEM FOR BONE-INDUCTIVEPROTEINS AND
GROWTH FACTORS

Abstract: CRANIOFACIAL INJURIES, EITHER CONGENITAL OR ACQUIRED, ARE A MAIJOR CAUSE OF
DISFIGUREMENT AND LOSS OF FUNCTION. THEY ACCOUNT FOR A SIGNIFICANT FRACTION OF WARTIME
CASUALTIES AND OF CIVILIAN INJURIES FROM MOVING VEHICLE ACCIDENTS. CONGENITAL CRANIOFACIAL
DEFECTS OCCUR IN CLEFT-PALATE AND ALVEOLAR-CLEFT DEFORMITIES. A FEW DEFECTS ARE ALSO
CREATED BY TUMOR RESECTION. RECONSTRUCTION OF CRANIOFACIAL DEFECTS IS BY REPLACEMENT OF
THE MISSING BONE STRUCTURE WITH AUTOGENOUS GRAFTS OR ALLOGENEIC BANK BONE, FOLLOWED BY
DENTAL RECONSTRUCTION TO RESTORE THE APPEARANCE AND FUNCTION OF THE PATIENT. AUTOGENOUS
BONE GRAFTS HAVE BEEN ASSOCIATED WITH CONSIDERABLE POSTOPERATIVE PROBLEMS FOR THE
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PATIENT. ALLOGENEIC BONE GRAFTS SUFFER FROM SEVERAL DRAWBACKS INCLUDING INSUFFICIENT
SUPPLY OF DONOR BONE, THE POSSIBILITY OF TRANSMISSION OF PATHOGENS SUCH AS HEPATITIS B OR
HUMAN IMMUNODEFICIENCY VIRUS (HIV). DEMINERALIZED BONE MATRIX, ALTHOUGH SUCCESSFUL, DO
NOT PROVIDE IMMEDIATE STRUCTURAL STABILITY OR ABILITY TO SUPPORT SOFT TISSUE. SYNTHETIC AND
NATURALLY OCCURRING POLYMERS, CERAMICS, AND METAL IMPLANTS HAVE ALSO BEEN USED, BUT
UNLIKE BONE GRAFTS THEY DO NOT PROMOTE BONE REGENERATION. THE OVERALL OBJECTIVE IS TO
DETERMINETHE FEASIBILITY OF UTILIZING BIOTEK’S BIODEGRADABLEPOLYMERIC MATRIX "BIOPORE” FOR
THE DEVELOPMENT OF A COMPOSITE SYSTEM FOR CRANIOFACIAL RECONSTRUCTION THAT DELIVERS BONE
INDUCTIVE PROTEINS AND GROWTH FACTORS. THE BIOPORE SYSTEM SELECTED FOR THIS PROJECT WILL
BE DEVELOPED FOR USE IN MAXILLOFACIAL RECONSTRUCTIVE SURGERY TO PREVENT SOFT TISSUE
COLLAPSE, PROVIDE A MATRIX FOR BONE REGENERATION, AND TO DELIVER A SUSTAINED DOSE OF
OSTEOGENIC BONE INDUCTIVE PROTEIN. GROWTH FACTORS CAN BE ADDED TO THE MATRIX TO
ACCELERATE OSTEOGENESIS.

BIOTEK, INC. Topic#: 91-218 ID# 9IMED-064
21-C OLYMPIA AVENUE Office: MEDICAL

WOBURN, MA 01801 Contract #:

Phone: (617) 938-0938 PI: E.S. NUWAYSER, PH.D.

Title: PRODUCTION OF POLYCLONAL ANTIBODIES IN RABBITS

Abstract: CHOLINESTERASES ARE WIDELY DISTRIBUTED THROUGHOUT THE BODY. THEY HYDROLYZE
ACETYLCHOLINE (ACH), A COMPOUND WHICH SERVES ALSO AS THE NEUROCHUMORAL AGENT IN
PERIPHERAL JUNCTION TRANSMISSION. CHOLINESTERASES ARE KNOWN TO BE CRUCIAL FOR CHOLINERGIC
NEUROTRANSMISSION AND OCCUR AT HIGH CONCENTRATIONS IN THE IMMEDIATE VICINITY OF NERVE
ENDINGS WHERE THEY HYDROLYZE ACH IN LESS THAN A MILLISECOND. RESEARCH ON CHOLINESTERASES
1S AN IMPORTANT AREA OF MEDICAL RESEARCH. ANOTHER IMPORTANT MEDICAL RESEARCH AREA IS THE
DEVELOPMENT OF EFFECTIVE TREATMENTS FOR HUMAN IMMUNODEFICIENCY VIRUS (HIV) DISEASE. THE
OBJECTIVE OF THE PHASE 1 APPLICATION IS TO RAISE ANTIBODIES FROM RABBITS AGAINST
CHOLINESTERASE, BUTYRYLCHOLINESTERASE, GLYCOSYLATED BUTYRYLCHOLINESTERASE, SYNTHETIC
PEPTIDES THAT MIMIC SELECTED AREAS OF THE HIV VIRUS PROTEINS, AND ALSO AGAINST MONOCLONAL
ANTIBODIES WHICH INHIBIT THE CATALYTIC ACTIVITY OF CHOLINESTERASE. THE IMMUNOGENS USED IN
THE PREPARATION OF THE ANTIBODIES WILL BE SUPPLIED BY WRAIR. THE BINDING CAPACITY OF THE
ANTIBODIES TO THE IMMUNOGEN WILL BE DETERMINED BY ENZYME LINKED IMMUNOSORBANT ASSAY
(ELISA). THE ANTIBODIES WILL BE SUBMITTED TO WRAIR FOR USE IN THE DEVELOPMENT OF ASSAY
PROCEDURES, LOCALIZATION OF CHOLINESTERASE ACTIVITY, AND UNDERSTANDING THE MECHANISMS
OF ACTION IN VARIOUS TISSUES. ANTIBODIES PREPARED AGAINST PEPTIDES THAT MIMIC SELECTED AREAS
OF THE HIV VIRUS PROTEINS WILL BE USED TO IDENTIFY THE VIRUS, LOCALIZE IT, AND FOR ELUCIDATING
THE MODE OF ACTION OF NEW TREATMENT MODALITIES.

CAPE COD RESEARCH, INC. Topic#: 91-024 ID#: 91AMC353
P.0. BOX 600 Office: AMC

BUZZARDS BAY, MA 02532 Contract #: DAAE07-91-C-R068

Phone: (508) 759-5911 PI: FRANK KEOHAN

Title: NOVEL CHROMIUM-FREE SURFACE PRETREATMENT PROCESS FOR CORROSION INHIBITION

Abstract: A PROCESS FOR SURFACE TREATING NON-FERROUS STRUCTURAL METALS SUCH AS ALUMINUM
AND TITANIUM IS PROPOSED WHICH CAN DRAMATICALLY SIMPLIFY AND IMPROVE THE PROCESS OF
ADHESIVE BONDING AND CORROSION PROTECTION. THE PROPOSED RESEARCH EXPLORES THE FEASIBILITY
OF USING NON-AQUEOUS SURFACE ETCHING TECHNIQUES AND REACTIVE PRIMER COATINGS TO YIELD
TIGHT, STABLE OXIDE LAYERS SUITABLE FOR STRONG CHEMICAL BONDING TO COMMERCIAL ADHESIVES
AND COATINGS. THE ABILITY TO FORM STRONG, DURABLE ADHESIVE BONDS TO TYPICAL AIRCRAFT
ALLOYS WITHOUT THE NEED FOR CORROSIVE, TOXIC CHEMICAL ETCHANTS, SOPHISTICATED EQUIPMENT,
OR LONG HIGH-TEMPERATURE DRYING PROCEDURES WOULD REPRESENT A SIGNIFICANT ADVANCEMENT
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IN ADHESION TECHNOLOGY.

CAPE COD RESEARCH, INC. Topic#: 91-125 ID#: 91ARO-057
P.O. BOX 600 Office: ARO

BUZZARD BAY, MA 02532 Contract #:

Phone: (508) 759-5911 Pl: OSCAR J. ALMEIDA

Title: HIGH TEMPERATURE SMART SENSORS AND ACTUATORS

Abstract: FLUIDS WHICH RAPIDLY AND REVERSIBLY CHANGE TO SOLIDS ON THE APPLICATION OF AN
ELECTRIC FIELD WOULD BE VERY USEFUL FOR DAMPING VIBRATIONS. ELECTRORHEOLOGICAL FLUIDS
EXIST; HOWEVER, BECAUSE THEY ARE SUSPENSIONS OF SOLIDS IN INERT LIQUIDS, PROBLEMS ARE
EXPERIENCED WITH DESIGNING PRACTICAL DEVICES. ELECTROVISCOUS FLUIDS ARE SINGLE PHASE
LIQUIDS WHOSE RHEOLOGY CHANGES ON APPLICATION OF AN ELECTRICFIELD. THIS EFFECT IS NORMALLY
VERY SMALL. THIS PHASE | PROPOSAL EXPLORES THE FEASIBILITY OF DESIGNING ELECTROVISCOUS FLUIDS
WHICH EXPERIENCE LARGE CHANGES IN VISCOSITY ON APPLICATION OF ELECTRIC FIELDS. THE PHASE
I RESEARCH INVOLVES SYNTHESIS OF AND EXPERIMENTAL VERIFICATION OF THE UNUSUAL PROPERTIES
OF A NOVEL CLASS OF LUBRICANTS.

CAPE COD RESEARCH, INC. Topic#: 91-172 ID#- 9IMTL-025
PO BOX 600 Office: MTL

BUZZARDS BAY, MA 02532 Contract #:

Phone: (508) 759-5911 Pl: FRANCIS L. KEOHAN

Title: CHROMIUM-FREE SURFACE PRETREATMENTS FOR IMPROVED ADHESIVE BONDING

Abstract: A PROCESS FOR SURFACE TREATING NON-FERROUS STRUCTURAL METALS SUCH AS ALUMINUM
AND TITANIUM IS PROPOSED WHICH CAN DRAMATICALLY SIMPLIFY AND IMPROVE THE PROCESS OF
ADHESIVE BONDING AND CORROSION PROTECTION. THE PROPOSED RESEARCH EXPLORES THE FEASIBILITY
OF USING HYDROGEN PEROXIDE SOLUTIONS MODIFIED WITH POLY (METAL OXIDES) FOR ADHERENT
SURFACE ETCHING AND SPECIALLY FORMULATED PRIMERS TO YIELD TIGHT, STABLE OXIDE LAYERS
SUITABLE FOR STRONG CHEMICAL BONDING TO COMMERCIAL ADHESIVES AND COATINGS. THE ABILITY
TO FORM STRONG, DURABLE ADHESIVE BONDS TO TYPICAL AIRCRAFT ALLOYS WITHOUT THE NEED FOR
CORROSIVE, TOXIC CHEMICAL ETCHANTS, SOPHISTICATED EQUIPMENT, OR LONG, HIGH-TEMPERATURE
DRYING PROCEDURES WOULD REPRESENT A SIGNIFICANT ADVANCEMENT IN ADHESION TECHNOLOGY.

CDS, INC. Topic#: 91-067 ID#. 91CRD-137
PO BOX 292677 Office: CRDEC

KETTERING, OH 45429 Contract #:

Phone: (513) 4340572 Pl: ANTHONY P. SCHMITZ

Title: ENCAPSULATION OF ENERGETIC MATERIALS

Abstract: THE PRIMARY OBJECTIVE OF THIS PROPOSED PHASE 1 PROGRAM IS TO PROVIDE A STABLE
DELIVERY SYSTEM FOR ENERGETIC MATERIAL(S) WHICH IS DESIGNED TO RELEASE ITS CONTENTS, ON
DEMAND, IN SELECTED HOSTILE ENVIRONMENTS. INITIAL EFFORTS WILL FOCUS ON THE DEVELOPMENT
OF THE MOST FEASIBLE METHOD(S) FOR ENCAPSULATING A PYROPHORIC COMPOSITION OF HIGH
REACTIVITY AND ENERGY CONTENT SUCH AS ALKALI METAL ALKYL BORATES AND ALUMINATES
INCLUDING TRIETHYLALUMINUM (TEA), TRIMETHYLALUMINUM (TMA), AND/OR A MIXTURE OF THESE AND
OTHER RELATED COMPOUNDS. CHEMICAL DELIVERY SYSTEMS, INC. (CDS) WILL CONSTRUCT A
PYROPHORIC DELIVERY SYSTEM WHICH WILL AFFORD THE USER WITH A MATERIAL THAT IS SAFE FOR
HANDLING, NONPYROPHORIC, AND STABLE PRIOR TO TRIGGERING THE RELEASE OF THE
MICROENCAPSULATED PYROPHORIC MATERIAL(S). MORE SPECIFICALLY, THE OBIJECTIVE OF THIS
PROPOSAL IS TO PROVIDE THE MILITARY USER COMMUNITY WITH A SPECIFICALLY CONFIGURED
PYROPHORIC MICROCAPSULE DELIVERY SYSTEM CAPABLE OF MEETING THE PACKAGING REQUIREMENTS
DETAILED IN THIS PROPOSAL.
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CERACON, INC. Topic#: 91-178 ID¢#: 91AVS-(30
1101 N. MARKET BLVD., #9 Office: AVSCOM

SACRAMENTO, CA 95834 Contract ¥#:

Phone: (916) 928-1933 Pl: RAMAS RAMAN

Title: AN INNOVATIVE AND ECONOMICAL PROCESSING SCHEME TO FABRICATE COMPLEX NEAR-NET SHAPE
ENGINE COMPONENTS

Abstract: THE ARMY AVIATION SYSTEMS COMMAND NEEDS AN INNOVATIVE AND ECONOMICAL PM PROCESS
TO FORM NEAR-NET SHAPE TURBINE ENGINE COMPONENTS. THE KEY ISSUES ARE CAPABILITY TO FORM
AXI-SYMMETRIC THICK AND THIN SECTIONS, MAINTAIN DIMENSIONAL TOLERANCE, ACHIEVE FULL
DENSITY, AND MAINTAIN MICROSTRUCTURAL ADVANTAGES OF PM. INJECTION MOLDING (IM) PROCESS
HAS SHOWN THE CAPABILITY TO ADDRESS VERY COMPLEX-SHAPED SMALL SIZED PARTS INCLUDING
TURBOCHARGER ROTORS. BUT A MAJOR ISSUE WITH THE INJECTION MOLDING PROCESS IS THAT IN
LARGER SIZE PARTS, ACHIEVING FULL DENSITY HAS BEEN A PROBLEM. CERACON'S RAPID CONSOLIDATION
PROCESS HAS EMERGED AS A LOWCOST PROCESS POR PRODUCING FULL DENSITY PARTS OF MODERATE
COMPLEXITY UP TO 50 POUNDS IN WEIGHT. A FEASIBILITY DEMONSTRATION OF A PROCESSING SCHEME
THAT INVOLVES COUPLING OF ADVANCED METAL INJECTION MOLDING AND CERACON RAPID
CONSOLIDATED PROCESS TO ACHIEVE FULL DENSITY WILL BE PROVIDED IN PHASE 1. IN PHASE II THIS
METHODOLOGY WILL BE EXTENDED TO MORE COMPLEX BLADED-RING COMPONENTS. IN PHASE Il
COMMERCIALIZATION OF THIS TECHNOLOGY WILL BE PURSUED FOR ARMY USE AND COMMERCIAL
AEROSPACE COMPONENT APPLICATIONS.

CERNYLAND OF UTICA Topic#: 91-028 ID#. 9IMED-340
19 GENESEE COURT Office: MEDICAL

UTICA, NY 13502 Contract #: 91-C-1102

Phone: (315) 733-2579 Pl: LAWRENCE C. CERNY, PH.D.

Title: A TETRONIC POLYOL AND HEMOGLOBIN COMPLEX: A POTENTIAL RESUSCITATIVE FLUID

Abstract: BLOOD IS A BIOLOGICAL LIQUID THAT IS CONSTANTLY IN USE FOR PATIENTS UNDERGOING HEART
SURGERY, RESUSCITATION OF HYPOVOLEMIC TRAUMA, HEMORRHAGE, ACUTE AND CHRONIC ILLNESSES.
THERE ARE APPROXIMATELY TEN (10) MILLION UNITS OF BLOOD COLLECTED EACH YEAR FROM THREE
MILLION INDIVIDUALS. HOWEVER, THERE ARE ABOUT ONE HUNDRED (100) MILLION POTENTIAL DONORS.
AS A CONSEQUENCE THERE IS AN IMBALANCE BETWEEN THE SUPPLY AND THE GROWING DEMAND.
ALTHOUGH ONE METHOD OF CHANGING THIS PATTERN WOULD BE BY INCREASING THE LEVEL OF
DONATING, THIS APPROACH HAS NOT BEEN SUCCESSFUL RECENTLY BECAUSE OF THE THREAT OF AIDS.
THEREFORE, NEWER, SAFER AND LESS EXPENSIVE METHODS OF PRESERVING OUR CURRENT LEVEL OF
BLOOD RESOURCES MUST BE SOUGHT. THE PURPOSE OF THIS RESEARCH PROPOSAL IS TO SYNTHESIZE A
BLOOD SUBSTITUTE. THESE COMPOUNDS WILL HAVE THE FOLLOWING ADVANTAGES: 1) MADE FROM
AVAILABLE AND INEXPENSIVE STARTING MATERIALS, 2) THE COMPOSITION IS KNOWN AND CAN BE VARIED
TO MEET SPECIFIC NEEDS; 3) BLOOD TYPING IS NOT NEEDED; 4) NO DANGER OF HEPATITIS OR OTHER
TRANSFUSION-TRANSMITTED DISEASES LIKE AIDS; 5) LARGE VOLUME USAGE IS PRACTICAL; 6) CAN BE
STORED AS A POWDER IN FREEZE-DRIED FORM; 7) EXTENDED SHELF-LIFE AT ROOM TEMPERATURE,
PERHAPS UP TO 5 YEARS. ULTIMATE GOAL: A SAFE, STABLE AND STERILE PERSONALIZED BLOOD
AVAILABLE TO ALL IN NEED.

CFD RESEARCH CORP. Topic#: 91-010 ID#: 91BRL-301
3325-D TRIANA BLVD. Office: BRL

HUNTSVILLE, AL 35805 Contract #: 91-C-0096

Phone: (205) 536-6576 PI: DR. ANDRZEJ PRZEKWAS

Title: DEVELOPMENT OF A SCIENTIFIC VISUALIZATION TOOL
Abstract: THE RECENT ADVANCES IN MATHEMATICAL MODELING OF COMPLEX PHENOMENA IN CONTINUUM
MECHANICS HAS LED TO LARGE SCALE CALCULATIONS INVOLVING EXTREMELY VOLUMINOUS DATA SETS
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(GIGABYTE REGIME). TO EFFECTIVELY ANALYZE THESE DATA SETS, DEVELOPMENT OF 3-D GRAPHICS
SOFTWARE WHICH EMPLOYS STATE-OF-THE-ART VOLUME RENDERING TECHNIQUES, AND DESIGNED TO BE
INTERACTIVE AND USER-FRIENDLY IS REQUIRED. IN ADDITION, THE NEW TECHNIQUES SHOULD PROVIDE
THE CAPABILITY OF PERFORMING ANIMATION AND REAL TIME TRANSFORMATION WHICH FACILITATE
INTERPRETATION OF 3-D SOLUTIONS. ANOTHER LEADING BOTTLENECKIS THE DATA TRANSFER BETWEEN
COMPUTERS. THE GOAL OF THIS PROJECT IS TO EXPLOIT THE THREE VOLUME RENDERING TECHNIQUES,
NAMELY RAY-CASTING, SURFACE CONTOURING, AND RAY TRACING TO DEVELOP A GRAPHICS SOFTWARE
TO VISUALIZE A 3-D/4-D DATA FIELD. ANOTHER FEATURE OF THE PROIJECT IS TO IMPLEMENT DATA
COMPRESSION/EXPANSION ROUTINES. PHASE I WILL EXPLORE ONE VOLUME RENDERING TECHNIQUE AND
SEVERAL DATA COMPRESSION TECHNIQUES AND DEMONSTRATE THEIR CAPABILITIES. PHASE Il WILL
INVESTIGATE RAY TRACING TECHNIQUE FOR VISUALIZATION OF 3-D FIELDS WITH MULTI OBJECTS AND
FURTHER DEVELOP USER INTERFACE FEATURES OF THE FINAL GRAPHICS SOFTWARE. PHASE Il WILL
POCUS ON FURTHER ENHANCING THE USEFULNESS AND EFFECTIVENESS OF 3-D SIMULATION AND
ANIMATION. THE DEVELOPED SOFTWARE WILL BE GENERALIZED OR SEPARATELY OPTIMIZED TO SUIT
VERSATILE FEATURES OF VARIOUS GRAPHICS WORKSTATION SYSTEMS.

CHANDLER/MAY, INC. Topic#: 91-085 ID#: 91IMIC-101
150 WEST PARK LOOP Office: MICOM

HUNTSVILLE, AL 35806 Contract #: DAAHO01-92-C-R106

Phone: (205) 722-0175 PI: K. S. HENRY

Title: MULTI SENSOR SUITE PERFORMANCE ANALYSIS FOR TARGET DETECTION AND CLASSIFICATION
Abstract: This proposal identifics innovative methods for conducting sensor suite performance evaluations. The technical
approach includes the development of sensor suite functional requirements which will be used in the evaluation of sensor suite
performance. Individual sensors are analyzed and evaluated against these functional requirements to determine their performance
characteristics. Analytical methods are then used to predict sensor suite performance in a variety of environmental and electronic
warfare environments. Results of the sensor suite performance analysis will be used to develop a modular hardware and software
conceptual architecture design which could be used to perform sensor fusion algorithms through state-of-the-art signal processing
hardware and software.

CHANG INDUSTRY, INC. Topic#: 91-147 ID# 91ETD-148
1925 MCKINLEY AVE, SUITE F Office: ETDL

LA VERNE, CA 91750 Contract #:

Phone: (714) 596-7888 PI: DR. YU-WEN CHANG

Title: LOW COST DUAL-MODE SENSOR TECHNOLOGY

Abstract: INNOVATIVE LOW COST TECHNIQUES WILL BE INVESTIGATED TO DESIGN A FORM FIT
GIMBALL-MOUNTED 94 GHZ/INFRARED FOCAL PLANE ARRAY DUAL-MODE MISSILE SEEKER SENSOR BASED
ON LOW COST INTEGRATED CIRCUIT FRONTED, COMMON-APERTURE OPTICS, AND FAST PROCESSING
ELECTRONICS. HIGH PERFORMANCE WILL BE STRESSED INCLUDING HIGH RANGE RESOLUTION AT 94 GHZ
AND A 128X128 ARRAY IR IMAGE PROCESSING FOR AUTONOMOUS TARGET RECOGNITION AND AIMPOINT
SELECTION. THE 94 GHZ AND INFRARED ELECTRONICS MINIATURIZATION WILL BE INVESTIGATED. HIGH
PERFORMANCE IR DETECTOR TECHNOLOGY WILL BE ALSO BE INVESTIGATED INCLUDING THEIR
PROCESSING ELECTRONICS TO ACHIEVE FAST FRAME RATE.

CHARGED INJECTION CORP. Topic#: 91-186 ID#: 91AVS075
9 DEER PARK DR, PRINCETON CORPORATE PLAZA Office: AVSCOM

MONMOUTH JUNCTION, NJ 08852 Contract #:

Phone: (609) 799-1378 Pl: DR. ARNOLD J. KELLY

Title: ELECTROSTATIC FUEL INJECTOR
Abstract: THE PROPRIETARY SPRAY TRIODE ATOMIZER IS THE ONLY ELECTROSTATIC SPRAYER CAPABLE OF
GENERATING CHARGED DROPLET PLUMES OF INHERENTLY RESISTIVE HYDROCARBON FUELS AT
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ARBITRARY FLOW RATES BY PURELY ELECTRICAL MEANS. IT IS ALSO THE ONLY ATOMIZER FOR WHICH
A FIRST PRINCIPLES, CONSTANT FREE MODEL EXISTS. IN ADDITION, SINCE A QUANTITATIVELY PRECISE
MODEL OF THE ELECTROSTATICSPRAY PROCESS ALSO EXISTS, MORE IS KNOWN FUNDAMENTALLY ABOUT
ELECTROSTATICATOMIZATION AND CHARGEDSPRAYS THAN ABOUT ANY OTHER MEANS OF DROPLET SIZES
AND PATTERNATION CHARACTERISTICS THAT ARE APPROPRIATE FOR FUEL SYSTEM USE. THESE NOZZLES
ARE CAPABLE OF PROVIDING INTENSELY SELF-DISPERSIVE, DEEPLY THROTTEABLE, DROPLET SPRAYS OF
VISCOUS FUELS AT MODEST VOLTAGES. THIS 6 MONTH ENGINEERING DEVELOPMENT EFFORT IS DIRECTED
TOWARD THE DESIGN AND CHARACTERIZATION TESTING OF SUCH A DEVICE OPERATING ON JP-8 FUEL
THAT WILL BE SUITABLE FOR SMALL TURBOSHAFT ENGINE USE. PHASE I WILL PROVIDE VALIDATION OF
THE SPRAY NOZZLE CONCEPT AND WILL PERMIT THE FUEL SYSTEM TO BE DEFINED DURING PHASE 11,
DURING WHICH COMBUSTOR TESTING WILL BE UNDERTAKEN.

CHARLES RIVER ANALYTICS, INC. Topic#: 91-210 ID#: 91ARI-020
55 WHEELER STREET Office: ARI

CAMBRIDGE, MA 02138 Contract #:

Phone: (617) 491-3474 PI: GREG L. ZACHARIAS

Title: AUTOMATED HOVER TRAINER EXPERT SYSTEM

Abstract: THE PHASE I OBJECTIVE IS TO DESIGN, DEVELOP, AND EVALUATE AN EXPERT SYSTEM (ES) TO
PROVIDE RULE-GUIDED SYNTHETIC VOICE FEEDBACK TO STUDENT ROTOCRAFT PILOTS. THE EFFORT WILL
FOCUS ON ARI'S EXISTING AUTOMATED HOVER TRAINER (AHT) WHICH USES DISTRIBUTED PROCESSING,
COMPUTER IMAGE GENERATION, AND OPTIMAL PILOT MODELING FOR LOW-COST SIMULATOR-BASED
INITIAL-ENTRY MANEUVER TRAINING FOR THE UH-1. ES-BASED VOICE FEEDBACK WILL FURTHER REDUCE
COST, BY REDUCING DEPENDENCE ON AN INSTRUCTOR PILOT (IP). DEVELOPMENT ISSUES TO BE
ADDRESSED INCLUDE: (1) FORMULATING/IMPLEMENTING THE ES KNOWLEDGE BASE TO CAPTURE THE IP'S
KNOWLEDGE,; (2) FORMATTING/GENERATING MESSAGES TO PROVIDE EFFECTIVE SP FEEDBACK; (3)
MODIFYING THE CURRENT AHT WITHIN THE EX'"7i. .. HARDWARE/SOFTWARE; AND (4) ENSURING
EXTENSIBILITY OF THE APPROACH TO FULL-SCO! © PRIMARY PHASE TRAINING. WE PROPOSE A SIX TASK
EFFORT. WE WILL: (1) REVIEW THE C""RRENT UH-1TRS SIMULATOR AND RESEARCH BASE,; (2) SPECIFY THE
REQUIREMENTS FOR SYSTEM ENHANCEMENT VIA REAL-TIME ES/VOICE SYNTHESIS; (3) REVIEW
HARDWARE/SOFTWARE OPTIONS IN TERMS OF FUNCTIONALITY, DEVELOPMENT RISK, AND COST; (4)
RECONFIGURE THE HARDWARE,; (5) HOST THE SOFTWARE; AND (6) EVALUATE PERFORMANCE. A FINAL
REPORT WILL SUMMARIZE THE DEVELOPMENT EFFORT AND OUTLINE NEEDED TASKS TO SUPPORT FULL
PRIMARY PHASE TRAINER DEVELOPMENT UNDER PHASE II.

CHEMGEN CORP. Topic#: 91-066 ID#: 91CRD-146
16016 INDUSTRIAL DRIVE Office: CRDEC

GAITHERSBURG, MD 20877 Contract #:

Phone: (301) 3304101 Pl: DAVID M. ANDERSON, PHD.

Title: OPTIMIZED PRODUCTION OF BACTERIAL AGENT-DEGRADING ENZYMES

Abstract: ORGANOPHOSPHORUS ACID ANYDRASES (OPA) HAVE ENORMOUS POTENTIAL TO BE USED IN THE
DECONTAMINATION AND DEMILITARIZATION OF EXTREMELY TOXIC CHEMICALS THAT INHIBIT
CHOLINESTERASE. AS THE NUMBER OF OPAS BEING DISCOVERED IS EXPANDING RAPIDLY, IT IS IMPORTANT
TO PRODUCE AND PURIFY SAMPLES OF THE MORE INTERESTING OPAS FOR COMPARISION BY DETAILED
BIOCHEMICAL AND PHYSICAL ANALYSIS AND CHARACTERIZATION OF THEIR EFFICACY. EVENTUALLY
OPAS WITH PROMISING POTENTIAL MUST BE PRODUCED ECONOMICALLY FOR FIELD TESTS AND FULL
SCALE APPLICATION. CHEMGEN CURRENTLY IS DEVELOPING SEVERAL NOVEL ENZYMES FOR INDUSTRIAL
MARKETS USING NEWLY ISOLATED BACTERIA, INCLUDING ONE PROCESS IN PILOT SCALE PRODUCTION.
ACHIEVING A LOW COST FOR ENZYME MANUFACTURE HAS BEEN A SIGNIFICANT FACTOR IN CHEMGEN'S
COMMERCIAL SUCCESS AND THIS IS ACCOMPLISHED THROUGH THE APPLICATION OF TRADITIONAL
PROCESS IMPROVEMENT TECHNIQUES OR APPLIED MOLECULAR BIOLOGY WHERE APPLICABLE. IN PHASE
I, CHEMGEN PLANS TO IDENTIFY AND DEVELOP BENCH-SCALE FERMENTATION AND ENZYME
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RECOVERY/PURIFICATION PROCEDURES FOR THE ASSIGNED OPS(S) IN ORDER TO PRODUCE SMALL
RESEARCH QUANTITIES OF ENZYME. IN PHASE I, CHEMGEN PLANS TO FURTHER TEST AND IMPROVE THE
BENCH-SCALE PROCESS, REFINE PURIFICATION METHODS, AND THEN SCALE THEM UP TO PRODUCE LARGER
QUANTITIES OF ENZYME, AS REQUIRED FOR TEST AND EVALUATION STUDIES. IN PHASE I, CHEMGEN
WOULD PROPOSE TO EXPAND THE PRODUCTION SYSTEM TO MEET FEDERAL AND/OR COMMERCIAL
PRODUCTION DEMANDS POR THE ENZYME.

CHEMICAL RESEARCH LAB OF AMERICA Topic#: 91-219 D#. 9IMED 041
SUBSIDIARY OF INTERNATIONAL DIOXIDE, 554 TEN Office: MEDICAL

NORTH KINGSTOWN, Rl 02852 Contract #:

Phone: (908) 499-9660 P1: DR. JOSEPH M. KELLEY

Title: COLD STERILANT FOR FIELD MEDICAL USE

Abstract: EARLIER WORK HAD SHOWN THAT THERE EXISTS A SYNERGISTIC EFFECT BETWEEN QUATERNARY
AMMONIUM COMPOUNDS AND CHLORINE DIOXIDE (US PATENT 4,073,888 TO PETTIBONE LABORATORIES,
A SUBSIDIARY OF INTERNATIONAL DIOXIDE, INC.) THIS COMPOSITION IS A SOLUTION WHICH RECENTLY
WAS SHOWN TO PASS THE SUTURE LOOP TEST (AOAC SPORICIDAL OFFICIAL METHOD) IN 69 HOURS
INDICATING THE COMPOSITION TO BE SPORICIDAL AND A COLD STERILANT. IN THIS PROJECT, WE PROPOSE
TO FORMULATE A POWDERED COLD STERILANT CONSISTING OF (L) A POWDERED QUATERNARY
AMMONIUM SALT, (2) APOWDERED CHLORINE DIOXIDE PRECURSOR AND (3) A POWDERED SURFACE ACTIVE
AGENT FOR REDUCTION OF SURFACE TENSION. SEVERAL POWDERED QUATS WILL BE EVALUATED IN THE
ABOVE FORMULATION AS WILL THE POWDERED SURFACTANTS. THE POWDER FORMULATIONS WILL BE
EVALUATED FOR (1) COMPATIBILITY AND LONG TERM STORAGE STABILITY, (2) SOLUBILITY, (3)
HOMOGENEITY OF THE SOLUTION (NO IMMISCIBILITY), (4) SPORICIDAL PROPERTIES AS A FUNCTION OF
CONCENTRATION AND TIME. THE SPECTRUM OF ACTIVITY (TIME TO KILL) WILL BE CARRIED OUT ON S.
AUREUS, P. AERUGINOSA AND S. CHLOLERASIUS BY STANDARD AOAC TESTS AS WELL AS SPORICIDAL
TIMES TO KILL ON B. SUBTILIS AND C. SPOROGENES AND COMPARED TO THE COMMON STERILANTS SUCH
AS GLUTERALDEHYDES BY THE AOAC SUTURE LOOP TEST. BASED ON THE RESULTS OBTAINED ON THE
VARIOUS FORMULATIONS, THE BEST ONE WILL BE TESTED IN THE FULL 60 TUBE SUTURE LOOP TEST FOR
SPORICIDAL ACTIVITY AND POSSIBLE REGISTRATION BY THE EPA.

CHI SYSTEMS, INC. Topic#: 91-018 ID#: 91AVS-313
GWYNEDD PLAZA 1lI, BETHLEHEM PIKE Office: AVSCOM

SPRING HOUSE, PA 19477 Contract #: NAS-213487

Phone: (215) 542-1400 PI: ALLEN ZAKLAD, PH.D.

Title: INTELLIGENT MAN-MACHINE INTEGRATION FOR ADVANCED ARMY ROTORCRAFT

Abstract: THE INCREASING SPEED AND COMPLEXITY OF MODERN (AND FUTURE) AIR-VEHICLE SYSTEMS ARE
PUSHING THE HUMAN OPERATOR TO HIS LIMITS, ESPECIALLY IN COGNITIVE-RELATED TASKS. IT IS
THEREFORE OF PARTICULAR IMPORTANCE TO DEVELOP TECHNIQUES THAT ALLOW THE COMPUTER TO
HELP THE HUMAN TO EXTEND THESE LIMITS. AN IMPORTANT CLASS OF SUCH ENABLING TECHNOLOGIES
IS AN ACTIVE, MIXED-INITIATIVE MAN-MACHINE INTERFACE (MMI), WHICH INTELLIGENTLY AND ACTIVELY
SUPPORTS THE HUMAN TO FIND, PROCESS, AND ACT ON THE RICH INFORMATION AVAILABLE. CHI
SYSTEMS PROPOSES AN INNOVATIVE APPROACH TO BUILDING AN ACTIVE MMI FOR ADVANCED ARMY
ROTOCRAFT, BASED ON A NEW COGNITIVE MODELING METHODOLOGY CALLED COGNET (COGNITION AS
A NETWORK OF TASKS) AND A CORRESPONDING SOFTWARE IMPLEMENTATION TECHNIQUE CALLED BATON
(BLACKBOARD ARCHITECTURE FOR TASK-ORIENTED NETWORKS). TOGETHER, COGNET AND BATON ALLOW
US TO BUILD A POWERFUL COMPUTATIONAL MODEL OF THE OPERATOR AND EMBED THIS MODEL IN THE
MMI SOFTWARE, THEREBY PROVIDING AN ESSENTIAL INGREDIENT IN AN ACTIVE MMI. THE PROPOSED
PHASE | EFFORT EVALUATES THE APPLICABILITY OF THE COGNET/BATON SYSTEM TO MMI FOR ADVANCED
ARMY ROTOCRAFT, IDENTIFIES CANDIDATE FUNCTIONS FOR THIS MMI, PRODUCES A PHASE Il SYSTEM
ARCHITECTURE AND DEVELOPMENT PLAN, AND BUILDS A RAPID INTERFACE PROTOTYPE.
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CHROMEX, INC.
2705-B PAN AMERICAN NE
ALBUQUERQUE, NM 87107

Topic#: 91-071 ID#. 91CRD-073
Office: CRDEC
Contract #:

Phone: (505) 344-6270 P1: DR. GEORGES G. BRET

Title: DEVELOPMENT OF A COMPACT RAMAN SPECTROSCOPY SYSTEM FOR CHEMICAL CONTAMINATION
MONITORING

Abstract: CHROMEXHAS DEMONSTRATEDCCD ARRAYDETECTOR-BASEDRAMAN SPECTROSCOPY EMPLOYING
LASER DIODES AND OPTICAL FIBER PROBES CAPABLE OF SENSITIVITIES COMPARABLE TO OR BETTER THAN
THE FOURIER TRANSFORM RAMAN (FTR) METHOD. IT IS LIKELY THIS NEW METHOD CAN BE IMPLEMENTED
IN A RUGGED COMPACT INSTRUMENT HAVING NO MOVING PARTS, IN A PACKAGE OF LESS THAN 1 FT .3,
WEIGHING LESS THAN 50 POUNDS, AND REQUIRING LESS THAN 100 WATTS OF POWER INCLUDING THE
LASER AND COOLED CCD. USING AN IMPROVED VERSION OF AN EXISTING 100MM IMAGING SPECTROGRAPH
DESIGN, CHROMEX HEREIN PROPOSES A COMPACT CCD ARRAY DETECTOR-BASED RAMAN INSTRUMENT
DESIGN THAT, BECAUSE OF ITS HIGH EFFICIENCY OPTICAL FIBER RAMAN PROBE, HIGH THROUGHPUT (F/2),
AND IMAGING CAPABILITY (LIMITING THE NUMBER OF REQUIRED VERTICAL PIXELS, HENCE, NOISE), WILL
IMPROVE SIGNAL-TO-NOISE BY AT LEAST AN ORDER OF MAGNITUDE COMPARED TO CONVENTIONAL
INSTRUMENTS EMPLOYING CCD ARRAY DETECTORS. THIS SYSTEM WILL BE CAPABLE OF OBTAINING
SIGNATURES FROM RAMAN SCATTERERS IN FRACTIONS OF A SECOND. THIS PROPOSAL DEVELOPS
THEORETICAL ARGUMENTS SUPPORTED BY EXPERIMENTAL RESULTS WHICH SHOW THAT IS REASONABLE
TO ANTICIPATE A COMPACT, EVEN PORTABLE, RAMAN SYSTEM CAPABLE OF CONVENIENT AND RAPID
DETECTION OF LIQUID AND SOLID CONTAMINANTS ON SURFACES AT COVERAGES OF 1 GRAM/METER2.

COGNITIVE TECHNOLOGIES, INC. Topic#: 91-150 ID#: 91HEL-Q27
4200 LORCOM LANE Office: HEL

ARLINGTON, VA 22207 Contract #:

Phone: (703) 524-4331 PI: MARVIN S. COHEN

Title: HUMAN PERFORMANCE ISSUES IN AUTOMATIC TARGET RECOGNITION

Abstract: THE PROPOSED RESEARCH ASKS HOW DECISION MAKING CAN BE SUPPORTED AND IMPROVED IN
THE AUTOMATIC TARGET RECOGNITION ENVIRONMENT, IN THE LIGHT OF (A) BIASES IN HUMAN DECISION
BEHAVIOR AND (B) NATURAL HUMAN REPRESENTATIONAL AND REASONING STRATEGIES. WE WILL (1)
STUDY ATR DETECTION, IDENTIFICATION, TRACKING, AND PRIORITIZATION TASKS IN TERMS OF THE MIX
OF ANALYTICAL, RECOGNITIONAL, AND METACOGNITIVE DEMANDS ON HUMAN INFORMATION
PROCESSING,; (2) DEVELOPINTERACTIVEDISPLAY CONCEPTS TO IMPROVE HUMAN ATR PERFORMANCE; AND
(3) EXPERIMENTALLY TEST HYPOTHESES ABOUT HUMAN PERFORMANCE AND ABOUT THE EFFECTS OF
DISPLAYS ON IT.

COHERENT TECHNOLOGIES, INC. Topic#: 91-124 ID#: 91ARO-093
P.O. BOX 7488 Office: ARO

BOULDER, CO 80306 Contract #:

Phone: (303) 449-8736 Pl: R. MILTON HUFFAKER

Titie: COHERENT LIDAR SYSTEM FOR HIGH RESOLUTION MEASUREMENT OF ATMOSPHERIC WIND VELOCITY
AND WATER VAPOR FIELDS

Abstract: THIS EFFORT IS TO DETERMINE THE DESIGN OF A DIODE-PUMPED SOLID-STATE 2 UM COHERENT
LASER RADAR FOR THE HIGH SPATIAL AND TEMPORAIL RESOLUTION MEASUREMENT OF WIND VELOCITY
AND WATER VAPOR CONCENTRATIONS IN THE ATMOSPHERIC BOUNDARY LAYER. A DETAILED COMPUTER
SIMULATION OF THE COHERENT LASER RADAR WIND AND DIAL MEASUREMENT PROCESS WILL BE USED
TO DETERMINE SYSTEM DESIGN PARAMETERS. A PERFORMANCE TRADE STUDY WILL BE CONDUCTED TO
OPTIMIZE SYSTEM PARAMETERS. AN EXISTING FLASHLAMP-PUMPED 2 UM COHERENT LASER RADAR WILL
BE USED TO DEMONSTRATE THE FEASIBILITY OF COMBINED WIND AND WATER VAPOR MEASUREMENT IN
THE ATMOSPHERIC BOUNDARY LAYER. AN OVERALL SYSTEM DESIGN WILL BE DETERMINED USING THE
RESULTS FROM THE SIMULATION EFFORT AND DEMONSTRATED MEASUREMENT RESULTS IN THE FIELD.
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CTI HAS RECENTLY DEMONSTRATED, IN THE LABORATORY, A DIODE-PUMPED 2 UM TM:YAG TRANSMITTER
WITH OUTPUT ENERGIES OF APPROXIMATELY 5 MJ/PULSE AND 100 HZ PRF.

COLEMAN RESEARCH CORP. Topic#: 91-253 ID#: 91PM -015
5950 LAKEHURST DRIVE Office: PM TRADE

ORLANDO, FL 32819 Contract #:

Phone: (407) 249-7717 Pl: MR. GEORGE BETTS

Title: INDIRECT FIRE WEAPON SIMULATION

Abstract: THE OBJECTIVE OF OUR PHASE 1 EFFORT IS TO EXPLORE TECHNIQUES, AND DEVELOP APPROACHES
TO PROVIDE SAFE REAL-TIME AUDIOVISUAL CUES FOR THE INBOUND AND IMPACT NOISES, CONCUSSION,
DEBRIS, FLASH (NIGHT VISIBLE), SMOKE, AND DUST OF INDIRECT FIRE WEAPONS USED IN TRAINING AT THE
NATIONAL TRAINING CENTER (NTC). THE APPROACHES WILL PERMIT DIRECT INTERACTION OF FIRE
SUPPORT TEAMS, BE COMPATIBLE WITH MILES, AND TAKE MAXIMUM ADVANTAGE OF EXISTING TRAINING
SUPPORT SYSTEMS. THE EFFORT WILL LOOK AT APPROACHES THAT DO NOT RELY ON VEHICLE OR
PREPOSITIONED UNIT LOCATIONS FOR THE CUES. INITIALLY, WORK WILL FOCUS ON EXPLORING
TECHNIQUES FOR PROVIDING THE CUES WHILE GATHERING INFORMATION OF RELEVANT EXISTING AND
PLANNED TRAINING SUPPORT SYSTEMS THAT CAN HELP SUPPORT THEM. THE ANALYSIS WILL INCLUDE
A SURVEY OF KNOWN UNACCEPTABLE METHODS THAT HAVE ALREADY BEEN EXPLORED BY NTC SO THAT
TIME WON'T BE WASTED IN THESE AREAS. ANALYSIS WILL FOCUS ON DEVELOPING A SAFE TECHNIQUE
OR "FAMILY" OF SAFE TECHNIQUES THAT PROVIDE PERSONNEL IN THE FIELD WITH REALISTIC REAL-TIME
INDIRECT FIRE CREW. PROVIDING CASUALTY DETERMINATION WILL BE A PART OF THIS ANALYSIS. THE
FINAL REPORT WILL DOCUMENT THIS ANALYSIS AND PROVIDE A RECOMMENDED APPROACH TO
IMPLEMENT THE BEST ALTERNATIVE.

COMMONWEALTH COMPUTER RESEARCH, INC. Topic#: 91-006 ID#: 91CEC-302
P.O. BOX 907 Office: CECOM

ARLINGTON, VA 22216 Contract #: DAAB10-91-C-0157

Phone: (703) 683-7010 PI: DANIEL F. WIENER 11

Title: TACTICAL INTELLIGENCE DATA FUSION DECISION AIDS

Abstract: IN SUPPORT OF THE REDEFINED "NON-LINEAR BATTLEFIELD" AND AIRLAND BATTLE STRATEGY,
THE ARMY'S NEW COMMAND AND CONTROL DOCTRINE EMPHASIZES A MAJOR SHIFT IN TECHNOLOGICAL
NEEDS FOR THE SERVICE WITH GREATLY INCREASED EMPHASIS ON INTELLIGENCE FOR AN INTEGRATED
PICTURE OF THE BATTLEFIELD. UNDERLYING THIS NEED IS AN INTEGRATED INTELLIGENCE DATA FUSION
SYSTEM, WHICH AUTOMATES THE CURRENT MANPOWER INTENSIVE CORRELATION, ASSESSMENT AND
MISSION MANAGEMENT FUNCTIONS, AND INTEGRATES THE DATA FROM MULTIPLE SOURCES. THE
UNDERLYING BASIS FOR FUTURE INTELLIGENCE DATA FUSION SYSTEMS WILL BE A SPATIAL DATA BASE
MANAGEMENT SYSTEM THAT ENCOMPASSES THE GEOGRAPHIC INFORMATION SYSTEM AND TACTICAL
DECISION AIDS. THESE BASES WILL PROVIDE A FRAMEWORK FOR 3-D DISPLAYS AND ARTIFICIAL
INTELLIGENCE APPLIQUES. THE PROPOSED APPROACH, MAKING USE OF ADVANCED PROCESSING
TECHNOLOGY AND IMAGE PROCESSING ALGORITHMS WILL PROVIDE 3-D SYNTHETIC TERRAIN MODELS AND
TACTICAL DECISION AIDS WITHOUT THE LABORIOUS EFFORTS AND RESULTING STATIC DISPLAYS OF
TODAY’S APPROACHES. THE PROPOSED EFFORT, IF SUCCESSFUL, WILL PROVIDE BOTH AN ENABLING
TECHNOLOGY AND NEAR TERM SOLUTION TO PROVIDING REAL TIME, REALISTIC RENDITIONS OF THE
COMBAT SITUATION.

COMMONWEALTH COMPUTER RESEARCH, INC. Topic#: 91-114 ID#: S1TEC39
2564 IVY ROAD, EDNAM PROFESSIONAL CENTER Office: TECOM

CHARLOTTESVILLE, VA 22901 Contract #:

Phone: (804) 977-0600 PI: DONALD E. BROWN

Title: RELIABILITY ESTIMATION FOR KNOWLEDGE BASED SYSTEMS
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Abstract: MANY KNOWLEDGE BASED SYSTEMS ARE DESIGNED AND BUILT WITH LITTLE ATTENTION PAID TO
RELIABILITY. FAILURE TO PERFORM RELIABILITY ANALYSIS MEANS THAT FIELDED SYSTEMS MIGHT FAIL
MORE FREQUENTLY THAN EXPECTED, CUSTOMERS MIGHT NOT BE WILLING TO TRUST KNOWLEDGE-BASED
SYSTEMS FOR CRITICAL TASKS, AND DEVELOPERS MAY NEVER FULLY UNDERSTAND THE CAPABILITIES OF
THE KNOWLEDGE-BASED TECHNOLOGY THEY ARE USING. THERE ARE TWO MAJOR REASONS BY
KNOWLEDGE-BASED SYSTEMS ARE NOT SUBJECT TO RELIABILITY ANALYSIS: THERE ARE NO AVAILABLE
METHODS POR PERFORMING THE ANALYSIS, AND THE RAPID PROTOTYPING STYLE OF DEVELOPMENT
MAKES IT DIFFICULT TO FORMULATE NEW RELIABILITY ESTIMATION OF A KNOWLEDGE-BASED SYSTEM
DURING ANY STAGE IN A RAPID PROTOTYPING DEVELOPMENT PROCESS. THE APPROACH HAS THREE
OBJECTIVES: ESTIMATE RELIABILITY FOR THE CURRENT PROTOTYPE, PREDICT THE FINISHED SYSTEM
RELIABILITY, AND AID IN DESIGN DECISIONS DURING PROTOTYPING. THE FOUNDATION FOR OUR
APPROACH IS A PARTITIONING OF BOTH THE RULES IN THE KNOWLEDGE-BASED SYSTEM AND THE INPUT
SPACE TO THE SYSTEM TO ACCOMPLISH THESE OBJECTIVES.

COMMONWEALTH COMPUTER RESEARCH,INC. Topic#: 91-052 ID#: 91CEC-®0
EDNAM PROFESSIONAL CENTER, 2564 IVY ROAD Office: CECOM

CHARLOTTESVILLE, VA 22901 Contract #:

Phone: (703) 683-7010 PI: DANIEL F. WIENER Il

Title: MODELING & SIMULATION OF SMALL SATELLITE EHF COMMUNICATIONS

Abstract: THE OBJECTIVE OF CCR’S PHASE I EFFORT IS TO PERFORM AN IN-DEPTH SURVEY OF RELEVANT
ARCHITECTURALDATA, TO IDENTIFY VIABLE APPROACHES AND SOLUTIONS, AND TO DEVELOPTHE DESIGN
FOR A PROTOTYPE MODELING AND SIMULATION TOOLSET TO ASSIST IN THE EVALUATION OF SMALL EHF
COMMUNICATIONS ARCHITECTURES. ACCOMPLISHMENT OF THIS OBJECTIVE IS COMPLETION OF SEVEN
TASKS: (1) ARCHITECTURE SURVEY; (2) REFINEMENT OF PROJECT SCOPE; 3) DEVELOPMENT OF DESIGN FOR
EXTENDED SATELLITE SYSTEM MODEL TOOLSET, (4) DEVELOPMENT OF LIFE CYCLE COST MODEL; (5)
INTEGRATED OF MODELS; (6) COLLATION AND EVALUATION OF RESULTS; AND (7) REPORTING. THIS
EFFORT MUST CONCENTRATE ON THE DEFINITION OF A COMPUTER BASED MODEL, COMPLETE WITH
DESCRIPTIONS OF ANTICIPATED CAPABILITIES AND LIMITATIONS, THAT CAN SIMULATE OPERATION OF THE
FULL RANGE OF RELEVANT COMMUNICATION SCHEMES AND ARCHITECTURES, TO INCLUDEOUTPUTS SUCH
AS EYE DIAGRAMS, BIT ERROR RATE, LINK BUDGETS AND ANTENNA COVERAGE LOCI IN EACH MODE.
APPROPRIATE CONSIDERATION MUST BE GIVEN TO MODE (FDMA, TDMA, ETC.) DATA RATE, ERROR
CORRECTION, JAM RESISTANCE, LPl AND LPD, UNIQUE OPERATIONAL NETWORKING, AND GROUND
SEGMENT REQUIREMENTS. THE END RESULT WILL BE PRECISE, RECOMMENDED SPECIFICATIONS FOR A
SMALL SATELLITENETWORK/ARCHITECTURESIMULATION AND MODELING TOOLSET THAT INCORPORATES
TECHNICAL AND COST EVALUATION PROCEDURES INHERENT TO OBIECTIVEPERFORMANCE ANALYSES AND
EVALUATION OF RELEVANT CANDIDATE ARCHITECTURES.

COMPEER, INC. Topic#: 91-048 ID#: 91CEC-209
1409 GRAYWOOD DRIVE Office: CECOM

SAN JOSE, CA 95129 Contract #:

Phone: (408) 255-3950 PI: RICHARD H. MOYER

Title: APPLICATION OF ADAPTIVE NEURAL NETWORKS FOR SPECIFIC EMITTER
RECOGNITION/IDENTIFICATION

Abstract: THIS IS THE FIRST PHASE OF A MULTI-PHASE ADVANCED DEVELOPMENT EFFORT TO PROVIDE
ADAPTIVE SIGNAL RECOGNITION ALGORITHMS THAT CAN UNIQUELY IDENTIFY AND FOLLOW THE
CHANGINGNATURE OF COMMUNICATION EMITTERS AND TO IMPLEMENT THESE ALGORITHMS IN A NEURAL
NETWORK ARCHITECTURE. IT WILL DEMONSTRATE THE UTILITY OF EXPLOITING ART-E OR SIMILAR
NEURAL NETWORKS TO ACHIEVE A GREATLY ENHANCED CAPABILITY TO PERFORM SPECIFIC EMITTER
IDENTIFICATION. THIS WILL BE ACCOMPLISHED BY CONDUCTING A PERFORMANCE ANALYSIS USING AN
EXISTING SIGNAL RECOGNITION SIMULATOR. THIS INITIAL PHASE WILL ALSO ENHANCE EXISTING SEI
METHODS BY DEFINING A NEW NEURAL NETWORK PROCESSING CONCEPT WHEREBY THE RECOGNIZER WILL
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NOT ONLY POLLOW THE SIGNALS IN TIME (AS THEY CHANGE THROUGH NORMAL AGING OF COMPONENTS
OR MODE CHANGES), BUT ALSO BE ABLE TO "LEARN" OVER TIME TO PERFORM MORE ACCURATE
RECOGNITION.

CREARE, INC. Topic#: 91-023 D#: 91AMC313
P.O. BOX 71 Office: AMC

HANOVER, NH 03755 Contract #: DAAE07-91-C-R069

Phone: (603) 643-3800 PI: DR. PAUL H. ROTHE

Title: ENVIRONMENTALLY ACCEPTABLE CLEANING PROCESSES

Abstract: THE PROPOSED PROJECT ADDRESSES THE REPLACEMENT OF CFC-113 (FREON) AS A CLEANING
AGENT, BOTH GENERALLY AND WITH SPECIFIC ATTENTION TO THE CLEANING OF METALS AND
COMPOSITES. THE PHASE | WORK WILL PROVIDE A COMPREHENSIVE CHARACTERIZATION OF CLEANING
REQUIREMENTS AND KNOWN METHODS. THE APPROACH 1S MULTIDISCIPLINARY ENCOMPASSING
UTILIZATION OF FORCES OF VARIOUS KINDS, AS WELL AS SIMPLE REPLACEMENT OF THE SOLVENT. THE
PHASE I PROJECT WILL DELIVER A REPORT REVIEWING THE STATE-OF-THE-ART OF THE SCIENCE AND
TECHNOLOGY.

CREATIVE OPTICS, INC. Topic#: 91-015 ID#: 91HEL-308
ONE DEANGELO DRIVE Office: HEL

BEDFORD, MA 01730 Contract #: DAAA15-91-C-0095

Phone: (617) 275-8823 PI: JAMES C. KILIAN

Title: INNOVATIVE ATR-1/0 EMULATOR FOR AN ATRMMI EXPERIMENTATION PLATFORM

Abstract: ONE OF THE MORE PRESSING QUESTIONS REGARDING FUTURE COMBAT SYSTEMS IS WHETHER OR
NOT A SYMBOLIC RELATIONSHIP BETWEEN THE HUMAN OPERATOR AND ONE ATR PROCESS CAN (A)
EXCEED THE TARGET ACQUISITION PERFORMANCE OF EITHER BY ITSELF, AND (B) REDUCE THE TOTAL
WORKLOAD ON THE HUMAN OPERATOR. THE DOMAIN OF ATRMMI (AUTOMATIC TARGET RECOGNIZER
MAN-MACHINE INTERFACE) BRIDGES ATR BEHAVIOR, AND HUMAN PERFORMANCE AND RESPONSE. THE
COMPLEXITY OF ATRMMI QUESTIONS ESTABLISHES THE NEED FOR TIMELY AND MEANINGFUL
INTERCHANGE BETWEEN ATR DESIGNERS AND HUMAN ENGINEERS. CREATIVE OPTICS, INC. IS PROPOSING
TO DEVELOP AN ATRMMI EXPERIMENTATION PLATFORM FOR CONDUCTING EXPERIMENTS THAT
INVESTIGATE THE NATURE OF THE COMMUNICATION THAT A HUMAN + ATR SYSTEM MIGHT SUPPORT.
ISSUES LIKE TYPE, CONTENT, HOW, AND TRIGGERS OF INFORMATION EXCHANGED BETWEEN HUMAN AND
ATR ARE THE FOUNDATION OF OUR PROPOSED PROGRAM. CONTROL OF ATR BEHAVIOR IS PROVIDED TO
THE EXPERIMENTER BY MEANS OF AN INNOVATIVE ATR-1/0 EMULATOR CONCEPT. CONTROL AND
DEGRADATION OF THE PRESENTATION OF STIMULI! IS ALSO PART OF THE ATRMMI EXPERIMENTATION
PLATFORM. RESULTS TO BE PRODUCED BY THE PLATFORM INCLUDE ATR DESIGN RECOMMENDATIONS
THAT THE EXPERIMENTER CAN HAND ON TO ATR DESIGNERS.

CYBERNET SYSTEMS CORP. Topic#: 91-002 D¢ 91CEC-316
1919 GREEN ROAD SUITE B 101 Office: CECOM

ANN ARBOR, Ml 48105 Contract #: DAAB07-91-C-B031

Phone: (313) 668-2567 PI: BRIAN T. MITCHELL, PH.D.

Title: A GENERALIZED VIDEO DATA COMPRESSION MODEL

Abstract: THIS PROJECT IS DIRECTED AT PRODUCING A GENERALIZED COMPRESSION MODEL FOR
SYSTEMATICALLY TRANSMISSION OF VIDEO INFORMATION AT DECREASING DATA RATES WHILE
MAINTAINING MAXIMAL INFORMATION. ALTHOUGH MUCH IS STILL UNKNOWN ABOUT THE HUMAN VISUAL
SYSTEM, MAJOR PIECES OF THE PUZZLE HAVE RECENTLY BEEN IDENTIFIED AND CAN BE USED AS A BASIS
FOR IMPLEMENTING ADVANCED COMPRESSION MODELS WHICH MAXIMIZE THE AMOUNT OF PERCEIVED
INFORMATION AT VARYING DATA TRANSMISSION RATES. THE PROPOSED WORK WILL DEVELOP A
GENERALIZED COMPRESSION MODEL BASED ON THIS UNDERSTANDING OF THE HUMAN VISUAL
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PERCEPTION SYSTEM. PORTIONS OF THE GENERALIZED MODEL WILL BE IMPLEMENTED UNDER THIS
EFPORT AND TESTED TO SHOW PROOF OF CONCEPT FOR THIS APPROACH TO VIDEO COMPRESSION. A
DETAILED STRATEGY WILL BE DEVELOPED FOR IMPLEMENTATION OF A REAL-TIME PROTOTYPE TO TEST
THE FULL MODEL.

DAMASKOS, INC. Topic#: 91-096 ID#: 9INAT-039
P.O. BOX 469 Office: NATICK

CONCORDVILLE, PA 19331 Contract #:

Phone: (215) 358-0200 Pl: WILLIAM J. BITER

Title: CONTROL FOR TENTAGE SYSTEMS

Abstract: DAMASKOS, INC. PROPOSES TO EVALUATE VARIOUS FABRICS SUITABLE FOR INCORPORATION INTO
TENTAGE AND SHELTERS TO LOWER THEIR IR SIGNATURES. THE MATERIALS WILL INCLUDE A MICROWAVE
TRANSPARENT FABRIC DEVELOPED BY DAMASKOS, INC. WHICH HAS LOW AND CONTROLLED EMISSIVITIES
IN THE IR. THE MATERIAL IS DIFFUSELY REFLECTING IN THE IR AND TRANSPARENT AT MICROWAVE
FREQUENCIES WITHOUT ANY COMPLEX PROCESSES REQUIRED TO ACHIEVE THIS RADAR TRANSPARENCY.
METHODS OF INCORPCRATING THE MATERIAL INTO EXISTING SYSTEMS WILL BE EXPLORED ALONG WITH
DURABILITY IN HARSH ENVIRONMENTS.

DAMILIC CORP. Topic#: 91-097 ID#: 9109703
6290 MONTROSE ROAD Office: TACOM

ROCKVILLE, MD 20852 Contract #:

Phone: (301) 881-5581 PI: DR. WALTER J. CHAPPAS

Title: RADIATION CURED COMPOSITES MATERIAL EVALUATION

Abstract: THE USE OF IRRADIATION (TYPICALLY ELECTRON BEAM PROCESSING) TECHNIQUES TO CURE
COMPOSITE MATERIALS OFFERS SEVERAL ADVANTAGES: (1) CURING AT AMBIENT TEMPERATURES (2)
REDUCED CURING TIMES (3) CONTINUOUS OPERATION ALLOWING IMMEDIATE NEXT PROCESS (4)
IMPROVED RESIN STABILITY (5) LESS ATMOSPHERIC POLLUTION (6) INCREASED DESIGN FLEXIBILITY
THROUGH PROCESS CONTROL A REVIEW AND SELECTION OF MATERIALS FOR LATER PROCESS
DEVELOPMENT IS PROPOSED.

DANIEL H WAGNER ASSOCIATES Topic#: 91-234 ID#. 91SDC-234
2 EATON STREET, SUITE 500 Office: SDC

HAMPTON, VA 23669 Contract #:

Phone: (804) 727-7700 Pl: J.W. GREER

Title: INTEGRATED AUTOMATED SEARCH SYSTEMS FOR UNDERWATER SEARCH

Abstract: THIS PROPOSAL DEFINES THE ELEMENTS OF A WHOLLY INTEGRATED AUTOMATED SEARCH
SYSTEM, PROVIDING FOR (1) ADVANCE SEARCH PLANNING SUPPORT, (2) TARGET PROBABILITY MAPS GIVEN
OBSERVATIONS OF IMPACT, (3) OPTIMAL SEARCH PLANS FOR REAL-TIME SEARCHES, (4) AUTOMATED
CONTROL OF SEARCH PLATFORM PATHS, (5) AUTOMATED CONTACT DATA COLLECTION AND REDUCTION,
(6) AUTOMATED CONTACT CORRELATION, AND (7) AUTOMATED REPLANNING SUPPORT INCLUDING
BAYESIAN UPDATE OF TARGET PROBABILITY MAPS USING UNSUCCESSFUL SEARCH INFORMATION. PHASE
I PROPOSES A REQUIREMENTS DEFINITION AND BENEFITS STUDY AND A LABORATORY PROTOTYPE OF THE
COMPLETE SOFTWARE AND HARDWARE SYSTEM. THE COMPONENTS OF THE SYSTEM ARE SEPARATE,
PROPRIETARY PACKAGES AND THE INTEGRATION CONCEPTS ARE DERIVED FROM A PREVIOUS WAGNER
ASSOCIATES PROJECT FOR ONBOARD SEARCH MISSION SUPPORT SOFTWARE FOR THE NAVY'S DEEP
SUBMERGENCE RESCUE VEHICLE.
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DBA SYSTEMS, INC. Topic#: 91-021 ID#:91ETL-304
10560 ARROWHEAD DRIVE Office: ETL

FAIRFAX, VA 22030 Contract # DACA76-91-C-0018

Phone: (703) 934-6768 PI: DAVE MUELLER

Title: DBA DATA BASE OPERATIONS CONCEPT SBIR

Abstract: PRODUCTION AGENCIES PROVIDING STANDARD MC&G PRODUCTS DO NOT HAVE SUFFICIENT
ASSETS TO MEET ALL REQUIREMENTS. SHORTFALLS EXIST IN AREA COVERAGE, LEVEL OF DETAIL,
CURRENCY, AND ACCURACY. PRODUCTS DO NOT NECESSARILY FLOW TO THE FIGHTING FORCES WHEN,
WHERE, AND IN THE FORMATS NEEDED. EVOLVING THIRD WORLD CONFLICTS EXACERBATE THE
PROBLEM. DATA PRODUCTION SOLUTIONS FALL INTO ELUSIVE OUTYEARS WITH STOPGAP SOLUTIONS
REVERTING TO CARTOGRAPHIC SOURCE. THE EVOLUTION OF COMPUTER HARDWARE CAPABILITIES HAS
RESULTED IN SYSTEMS WITH SIGNIFICANT PROCESSING CAPABILITIES AT AFFORDABLE PRICES. GENERIC,
OFF THE SHELF SYSTEMS ARE CAPABLE OF SATISFYING TACTICAL REQUIREMENTS. SIGNIFICANT AMOUNTS
OF SOFTWARE, POCUSED TOWARD SPECIFIC APPLICATIONS, HAVE BEEN DEVELOPED FOR DATA
GENERATION, INTEGRATION, AND EXPLOITATION. EVOLVING DATA SOURCES (E.G., MULTI-SPECTRAL, SAR,
AND IE IMAGERY), COMBINED WITH STANDARD MC&G PRODUCTS, INTELLIGENCE, AND WEATHER DATA
CAN PROVIDE ENHANCED KNOWLEDGE OF THE SPATIAL SITUATION. DIGITAL EXPLOITATION TECHNIQUES
AND RELATIONAL DATA BASE MANAGEMENT SYSTEMS CAN EXPAND THE FUNCTIONALITY OF THESE
SOURCES NOW - NOT IN THE OUTYEARS. THIS PROPOSAL PROVIDES A CONCEPT OF OPERATIONS FOR DATA
BASE OPERATIONS TO SUPPORT COMBAT FORCES WITH REQUIRED DATA THAT IS FUNCTIONAL WITHIN
TACTICAL TIMELINES. IT WILL DEMONSTRATE HOW THIS COULD BE ACCOMPLISHED COST EFFECTIVELY
WITHIN NEAR TIME-FRAMES.

DCS CORP. Topic#: 91-185 ID#: 91AVS058
1330 BRADDOCK PLACE Office: AVSCOM

ALEXANDRIA, VA 22314 Contract #:

Phone: (703) 683-8430 PI: MICHAEL MASSIMI

Title: COVERT TERRAIN/OBSTACLE AVOIDANCE SYSTEM FOR HELICOPTERS

Abstract: DCS WILL CONDUCT A STRUCTURED AND SYSTEMATIC RESEARCH PROGRAM INTO NEAR AND
MID-TERM OBSTACLE AND TERRAIN AVOIDANCE TECHNOLOGIES. THE GOAL WILL BE TO IDENTIFY THE
MOST PROMISING SENSOR TECHNOLOGIES AND CONFIGURATIONS FOR FURTHER DEVELOPMENT AND
INCORPORATION INTO ARMY HELICOPTERS. THIS WILL BE ACCOMPLISHED BY CONDUCTING A THREE STEP
PROGRAM. FIRST, A REVIEW OF THE SYSTEMS AND LESSONS LEARNED. SECOND, CURRENT SYSTEMS AND
VENDORS WILL BE SURVEYED AND REVIEWED. IN THIS STEP, EACH SYSTEM WILL BE ANALYZED FOR
PERFORMANCE AGAINST THE OPERATIONAL REQUIREMENTS. FINALLY, THE CRITICAL TECHNOLOGIES
WILL BE RESEARCHED TO ESTABLISH THE MOST PROMISING AND LEAST RISKY SENSOR CONFIGURATIONS
AND TECHNOLOGY AREAS REQUIRING FURTHER DEVELOPMENT.

DECISION-SCIENCE APPLICATIONS, INC. Topic#: 91-018 ID#: 91AVS-316
1110 N. GLEBE ROAD SUITE 400 Office: AVSCOM

ARLINGTON, VA 22201 Contract #: DAAJ02-91-C-0048

Phone: (703) 243-2500 PI: NATHANIEL E. BENT

Title: HAVDEM AIR-TO GROUND AND COOPERATIVE BEHAVIOR ENHANCEMENTS

Abstract: THIS PROPOSAL DESCRIBES A PLAN FOR DEFINING THE FUNCTIONAL REQUIREMENTS FOR THE
INCORPORATION OF AIR-TO-GROUND AND COOPERATIVE BEHAVIOR CAPABILITIES INTO THE HELICOPTER
AIR-TO-AIR VALUE-DRIVEN ENGAGEMENT MODEL (HAVDEM). HAVDEM IS AN ENGAGEMENT LEVEL
SIMULATION OF HELICOPTER AIR