DEFENSE ADVANCED RESEARCH PROJECTS AGENCY

SUBMISSION OF PROPOSALS

The responsibility for carrying out DARPA’s SBIR program rests with the Program Management Office. The DARPA Coordinator for SBIR is Dr. Bud Durand. DARPA invites the small business community to send proposals directly to DARPA at the following address:

DARPA/PM/SBIR

Attention: Dr. Bud Durand

1400 Wilson Boulevard

Arlington, VA 22209-2308

The proposals will be processed in the Program Management Office and distributed to the appropriate technical office for evaluation and action. 

DARPA has identified 47 technical topics to which small business may respond. A brief description of each topic is included below. The topics originated from DARPA technical offices. 

DARPA’s charter is to help maintain U.S. technological superiority over, and to prevent technological surprise by, its potential adversaries. Thus, the DARPA goal is to pursue as many highly imaginative and innovative research ideas and concepts with potential military applicability as the budget and other factors will allow. In the early years of the SBIR program most of the promising Phase I proposals could be funded, but as the program popularity increased, this became more and more expensive. DARPA therefore instituted program changes to fund more Phase I’s. These included increasing the number of SBIR topics, and setting more funds aside for Phase I proposals. In order to do this and still have a reasonable amount of funds available for the further development of promising Phase I’s, the Phase II limit has been lowered to $250,000.

DARPA selects proposals for funding based upon technical merit and the evaluation criteria contained in this solicitation document. As funding is limited, DARPA reserves the right to select and fund only those proposals considered to be superior in overall technical quality. Conversely, DARPA may fund more than one proposal in a specific topic area if technical quality of the proposals in question is deemed superior.

SB89-001 
TITLE: Investigation of Knowledge-Based Processing Techniques to Seismic Waveform Analysis

DESCRIPTION: DARPA is interested in novel techniques in which information gained from knowledge of specific features of signal generation or propagation can be utilized in advanced seismic processing systems.

Work is also sought on knowledge-based methods, which examine populations of seismic signals and extract features, which can be used to enhance the detection, location, and identification of seismic events. A particular need is for applications to high-frequency arrays.

SB89-002 
TITLE: Analysis of Multi-Spectral Space Photography to Determine Geological and Geophysical Ground Features

DESCRIPTION: DARPA is interested in development of methods, which use multi-spectral space photography (e.g., SPOT, LANDSAT) to identify and characterize rock mineralogy, active and ancient faults, contacts between geological formation, lineaments, etc. Included in these desired studies are methods, which can determine physical features of rock-types based on their spectral emissivity. Some emphasis is needed on whether or not rock formation has been recently disturbed or not.

In this work sought, interest is on both development of fundamental techniques and on well-focused integrated experimental case studies, which combine multi-spectral space imagery with ground observations. Integration with existing geological maps should be considered.

SB89-003 
TITLE: Fusion of Information from Synthetic Aperature Radar (SAR); Multi-Spectral Images, and Topographic Data to Detect Ground Disturbances by Large Explosions 

DESCRIPTION: DARPA is interested in developing technologies, which exploit the diversity of information contained in various physical observations of areas near large underground nuclear explosions.

Methods are sought which can detect the effects of an underground nuclear test when observations are made before and after the explosions, and to determine features of the ground disturbances which are indicative of features of the explosion.

SB89-004 
TITLE: Investigation of Potential Applications of Neural Network Architecture to Seismic Processing Problems 

DESCRIPTION: DARPA is interested in work, which investigates neural network architecture and methods to evaluate seismic waveforms for extraction of parameters for seismic event identification. The application is the differentiation between signals from naturally occurring events and those from explosions.

Novel methods for the integration of neural networks with advanced seismic data processing systems and knowledge-based seismic processing systems are desired. Methods for extraction of parametric information from large volumes of seismic waveform data in order to develop new methods for identifying specific seismic phases are desired.

SB89-005 
TITLE: Techniques for Passive Imaging of Spatially-Distributed Radiation Sources 

DESCRIPTION: DARPA is interested in exploring possible methods for processing measurements of passive radiation emitted by nuclear sources over a broad spectrum of energies. Measurements include those of neutron and gamma rays. Methods are sought which can sample the radiation flux to determine the spatial extent and variation in intensity as a function of position for unique radiation sources.

SB89-006 
TITLE: Development of Artificial Intelligence (AI) Applications for Automated Review of Documents Created on Word Processors For Compliance with Security Guidelines

DESCRIPTION: The DARPA Security Division is interested in developing software for the purpose of “proofreading” documents for proper classification markings. The software shall include the following.

1) Classification marking criteria in accordance with organization policy and regulation (Executive Order 12356, DoD 5200.1-R, and DoD 5220.22-S-2).

2) Prompts to suggest missing classification markings where applicable. 

SB89-007 
TITLE: Unconventional Sensors

DESCRIPTION: Modern Military craft generally emphasize a reduction of observable signature (radar, infrared, visible, etc.) to enhance their battlefield survivability. In addition, modern forces can be expected to take full advantage of cover, concealment, and deception techniques. These factors will combine to reduce the effectiveness of conventional military sensor systems in the detection and classification of targets. 

In light of such efforts to reduce effectiveness of conventional systems, DARPA is interested in examining unconventional sensing concepts which, though perhaps less capable, in a general sense posses special characteristics which make them desirable or even required for target detection, tracking, or classification/identification. Such sensors may seek to exploit unusual target signatures, which are perhaps unsuppressed, or use a form of energy, which is less affected by current conventional techniques. The interest includes specialized sensors concepts that may have been previously discarded but merit reexamination in light of technological advances in signal processing, components, or other underlying technologies.

All military target classes are of interest, including ground based moving and stationary and airborne fixed wing and rotary. Similarly, a wide variety of sensor platforms/configuration are of interest, including ground bases, airborne manned and unmanned, unattended, and active or passive, distributed, netted, or point. Sensor performance requirements should be commensurate with envisioned platform, configuration, and application. For example, detection range from suppressed/hidden targets can be significantly less for an airborne sensor in a cued search than for a standoff surveillance sensor.

SB89-008 
TITLE: Applications of Acoustic Charge Transport Devices

DESCRIPTION: Acoustic Charge Transport (ACT) technology has evolved in recent years from a basic research activity to the demonstration of ACT devices, which are suitable for application of 6.2 and 6.3 developmental systems. ACT devices are sampled-analog signal processing elements similar in some respects to both charge-coupled devices and surface acoustic wave devices, but without the more serious limitations of either of those older technologies. The devices demonstrated to date or under development include digitally programmable transversal filters, fixed and programmable vector processors, correlators, analog memories, convolvers, and various hybrid structures. These devices all offer extremely wide bandwidths and dynamic range, low noise operation, and the advantages of implementation as monolithic Gallium Arsenide integrated circuits. Ultimately, the integration of ACT devices with digital processing elements on the same chip will provide extremely powerful and compact processor structures.

The application areas for ACT devices include radar and radar ECM, electronic support measures, and communications systems. The devices allow for enhanced performance of conventional concepts as well as making possible new, innovative approaches. Proposals which address the exploitation of ACT technology and devices for military systems are of current interest to DARPA. Any novel application concept will be considered, ranging from insertion into existing systems to entirely new system or sub-system concepts made potentially feasible because of ACT. Novel ACT device/processor architectures and their applications are also of interest, including research in fabrication production and testing of such devices.

SB89-009 
TITLE: Lower Echelon Reconnaissance Surveillance and Target Acquisition (RSTA) Systems

DESCRIPTION: There is a need for a surveillance system capable of detecting and locating enemy targets such as fixed installations, command posts, ground vehicles, helicopters and low flying aircraft of concern to the combat force lower echelons such as the brigade level. The brigade commander has few assets to observe the area and range of his responsibilities and must rely on data from upper echelon sensors, which may not provide information in sufficient time to appropriately react.

Typically, range coverage required for the brigade surveillance system would be from the Forward Line of Troops (FLOP) to about 30 Km beyond the FLOT. The ground targets may be on roads or in assembly areas and may be obscured to a ground level observer by terrain. Enemy helicopters flying nap-of-the-earth may also be similarly blocked by terrain.

The goal of this research program is to assess new and novel concepts for the surveillance and target acquisition system functioning at the brigade level. The following topics are subsets of the overall system capabilities that may be studied as a separate task or in combinations:

1) The sensor or combination of sensors must detect and locate targets with a high probability of detection while keeping the false alarm rate low. The sensors must perform in all weather and battlefield environments.

2) An assessment of the trade-offs involved in deploying the sensors at ground level, on quick erectable masts or on an unmanned aerial vehicle (UAV). 

3) Concepts for low-cost, easily and quickly launched and simply recoverable UVA platforms capable of deploying surveillance sensors.

4) Methods and concepts for providing the surveillance data gathered by the sensors in near-real time to a central information processing station in which the data is assimilated to display forces or target data so as to provide situation assessment, targeting and weapons assignment functions.

SB89-010 
TITLE: High Power Active Acoustic Cancellation

DESCRIPTION: Detection or cueing due to acoustic emissions is an area of concern for numerous land combat systems and missions. These include artillery, tracked vehicles, helicopters, and various special operations equipment. Analysis and development is desired of systems capable of generating cancellation signals in real-time and coupling these to high power, responsive sound generation systems. Analysis should include considerations of affordability, size and weight, and operational suitability of the objective system.

SB89-011 
TITLE: Hunter/Killer Countermine Systems

DESCRIPTION: Research and development is desired for systems capable of both detecting and destroying land mines. These systems will typically have two modes of operation: a “hunter” mode which uses relatively modest amounts of power and achieves a high rate of forward movement, and a “killer” mode in which maximum energy is focused on suspected mine detections, and which results in a certain kill if a mine is present. A capability against all types of mines is desired; these include metallic/non-metallic and buried/surface-land. Analysis should also include consideration of affordability, size, and weight, and operational suitability of the objective system.

SB89-012 
TITLE: High Velocity Antitank Rocket Having a Very Low Minimum Effective Range

DESCRIPTION: Current high velocity antiarmor rockets require a relatively long range and time of flight to reach effective velocity. This condition renders such weapons ineffective at close range and provides the target with critical reaction/response time at longer ranges. It is desirable to develop a high velocity rocket boosted munition, which could be tubed or recoilless rifle launched, accelerated to effective velocity within a very short range (300M), and be effective against modern tank armors.

SB89-013 
TITLE: Lightweight Sea-Launched Kinetic Energy Anti-Satellite System (ASAT)

DESCRIPTION: DARPA and the US Navy are interested in combining their lightweight KEW type warheads with advanced sea-based launcher concepts to develop an affordable system for countering satellite threats to naval task forces. The rapid advances made recently in miniaturization in the various fields of computers, GPS position/velocity/determination, maneuvering propulsion units, seekers and sensors, make lightweight low-cost mobile sea-based ASATs feasible. Sea-based mobility allows the launch of smart ASAT weapons against low-altitude high threat enemy ocean surveillance systems, which form a key element in targeting naval forces. Additional intercept capability is possible against satellite of the Molniya type orbits launched at or nea4r their perigee points. First located at or near the apsidal points of key Soviet space launch complexes. These points are located in the South Pacific. Innovative concepts for the combining components, technologies and innovative logistics to address this requirement are needed.

SB89-014 
TITLE: Basic Research into Metallurgy of Heavy Metals at High Temperature and High Flow Rates

DESCRIPTION: Research into the metallurgy of Depleted Uranium, Tantalum, and other heavy metals as experienced during warhead detonation. An illustration of the problem is the variability in penetration performance (Factors up to 2) of developmental heavy metal liner warheads (Shaped charges in EFPs).

SB89-015 
TITLE: Innovative Methods for Reducing Costs of Guided Munitions

DESCRIPTION: Recent advances in focal plane arrays and strapdown guidance can result in advantageous missile designs where both the seeker and the inertial measurement unit (IMU) are hard mounted to the missile body. However, these designs are susceptible to vibrations induced by engine firings or aerodynamic noise. The seeker can experience jitter and hence image smear. Potential payoffs for strapdown guidance include major reductions in cost, weight, and mechanical complexity. Innovative concepts and design approaches are needed for small missiles and terminally guided submunitions (TGSMs). 

SB89-016 
TITLE: Innovative Applications of New Lightweight/Low Cost Inertial Measurement Unit (IMU) Technology for Precision Guided Munitions

DESCRIPTION: In the past several years, new candidates have emerged for lightweight and low cost inertial measurement units (IMUs). Technologies such as fiber optics, vibrating quartz, tuning forks, and other have been successfully employed for sensing both angular rate and lateral acceleration. Also, advances in custom electronics have enabled packaging complex navigation processing in a small weight and volume. DARPA is interested in potential applications of these emerging IMU’s for small-guided projectiles. For example, can the addition of an IMU improve the accuracy of a tank or howitzer round such that cost per kill is significantly reduced. Also, how can an IMU be integrated into currently fielded rounds. Other issues include dealing with a high “G” launch environment and post launch alignment.

SB89-017 
TITLE: Relocatable Target Detection and Targeting Technology

DESCRIPTION: The Defense Advanced Research Projects Agency is investigating the technology for detecting and targeting strategic targets, which are capable of relocating on a frequent basis. Examples of this category of target are rail-mobile and road-mobile intercontinental ballistic missiles. Because of the location uncertainty, targeting acquisition systems are required which are often based on imaging sensors that rely on distinguishing the target from the background using visible, infrared or radar portions of the spectrum. However, detection capability is degraded if the target is located in a heavily cluttered environment and employs active deception and denial techniques (e.g., camouflage). 

If the target location is uncertain or has changed before commit of a weapon automatic target cueing/recognition techniques may be required to handle the large number of images generated during the search to reacquire the target. Possible approaches may take advantage of other regions of the electromagnetic spectrum, of unique signature phenomenology of man-made versus natural objects, of innovative sensor combinations, or of innovative sensor processing technology. Strong emphasis will be placed on truly innovative concepts that offer the potential for significant improvement in capability, even if there is technological risk. Proposals must include a discussion of how the technology would be operationally useful. It is anticipated that the investigation of these technologies would be divided into two phases:

1) Concept definition and analysis. The concept definition will include the operational architecture and emphasize how the innovative approach will contribute to improved effectiveness. The analysis will include theoretical development based on physical principles as well as analytical assessment of available experimental data.

2) Demonstration. Based upon successful conceptual analysis, a laboratory demonstration will be developed to verify the technical approach.

SB89-018 
TITLE: Intuitive Cockpit Displays for Fighter Aircraft

DESCRIPTION: DARPA is interested in innovative concepts to increase the effective bandwidth by which information is communicated between on-board computers and fighter pilots. The symbology of current cockpit systems has evolved from mechanical instruments. In a quite separate environment, the man/machine interface for personal computers has evolved along a separate path, unhindered by a mechanical predecessor. The result has been a significant growth in the ability of the user to comprehend the machine’s recommendations. 

Based on historical trends, the information processing capability that will be installed in future fighter aircraft is likely to increase by one to two orders of magnitude per decade. The ability to communicate the conclusions of the on-board machine intelligence to the human operator are limited by the effective display bandwidth. Without some new display concepts, it is questionable whether future systems can expand the capability of the pilot to interpret and use the information that the machine can make available.

SB89-019 
TITLE: Superconducting Focal Planes

DESCRIPTION: DARPA is interested in technology implementing high temperature superconductors in focal planes. Wavelengths of primary interest are in the long wavelength infrared, but there is also interest in both shorter (towards visible) and longer (towards millimeter wave) wavelengths. The demonstration of new detector phenomena is of interest, but the long-term goal is to produce an all superconducting focal plane. The demonstration of pre-processor electronics, such as analog to digital converters, multiplexers, and the interface between these elements and the detector is of interest.

SB89-020 
TITLE: Remotely Piloted Vehicle (RPV) Technology

DESCRIPTION: In recent years services have desired to field Remotely Piloted Vehicles (RPVs), which are highly reliable, provide increased utility and are cost effective. This situation has placed greater emphasis on achieving combinations of higher altitude, longer endurance, greater payload capacity, higher reliability, and increased survivability. To achieve these more efficient/cost effective systems it is necessary to exploit various technology areas and extend the state-of-art. New and innovative approaches proposed should provide technology development, which will yield more capable systems to fulfill the future needs of the Master Plan.

SB89-021 
TITLE: Intuitive Cockpit Displays for Fighter Aircraft

DESCRIPTION: The Defense Advanced Research Projects (DARPA) is interested in developing materials technology required to support Lighter-than-Air (LTA) systems. Technologies to be pursued must be shown to have demonstrably better first order characteristics than materials used with existing LTA systems. First order characteristics of interest include, but are not limited to, weight, strength, UV-resistance, and helium permeability. 

The scope of this effort will be to take new, but existing, high performance materials and develop and evaluate their applicability to real LTA systems. Areas of special interest include: bonding technology, handling characteristics, pin hole and crease resistance. This effort does not include efforts to make new and hitherto un-tested materials.

It is anticipated that in the first phase of this effort the state of the art in materials technology will be extended to a point that a small, but real, LTA structure can be designed and built. For example, specific bonding techniques which will enable small LTA structures to be fabricated might be developed or tested, and requisite designs will be developed for a small LTA structure will be built and tested to demonstrate the advantages of the particular material system under consideration.

SB89-022 
TITLE: Low Observable Technology For Infrared Suppression on Aircraft

DESCRIPTION: A technology base is required that will allow the suppression of infrared signatures that contribute to aircraft detection or missile guidance against aircraft. Techniques to cool propulsion systems or airframe parts, inherently cool propulsion systems, materials and coatings with reduced emissivity or which can deflect aircraft radiance, or techniques to modify plume signatures are all of interest. Also, infrared control techniques and materials which can synergistically support radar and/or optical control signature control requirements are of interest.

SB89-023 
TITLE: Radar Cross-Section Reduction Techniques Applicable to In-Base Antenna Scattering

DESCRIPTION: The Defense Advanced Research Projects (DARPA) is interested in pursuing new and innovative techniques, which could be used to reduce the radar cross-section of antennas within the frequency band that they function in. Major measures of merit for any technique to be pursued will be the degree to which the proposed cross-section reduction technique reduces the performance of the antenna in its role as an effective radiating and receiving structure and the cross-section reduction that can be obtained. It is envisaged that the first phase of this effort will include a detailed analysis of any proposed technique and a design for a test system that could be built to verify the analysis. Phase II of this effort would include the building and test of an antenna system which would demonstrate the cross-section reduction technique and the impact of the technique on the basic performance of the antenna system. Also, the Phase II tests should validate the analysis that was undertaken in Phase I.

SB89-024 
TITLE: Moving-Target Detection and Tracking Technology

DESCRIPTION: The Defense Advanced Research Projects (DARPA) is investigating new approaches to detecting and tracking strategic aircraft in background clutter. Current target acquisition and tracking systems often assume radar and optical/infrared sensors will be interrogating prospective vehicles at an initial single-look signal-to-noise ratio (SNR) between 2 and 7 db. New vehicle technologies indicate future single-look SNR will be below 0 db.

DARPA is interested in innovative techniques for detecting and tracking these strategic aircraft. Possible solutions may take advantage of innovative track-before-detect procedures, novel moving-target-indication strategies, innovative sensor combinations, new data fusion algorithms, or other innovative sensor/signal processing technology. Strong emphasis will be placed on truly innovative concepts that offer the potential for real SNR improvement on the order of 20 db or more, even if there is technological risk involved. Proposals should include a discussion of how the proposed technology would be operationally useful. It is anticipated that the investigation of these technologies would be divided into two phases:

1) Concept definition and analysis. The analysis will include theoretical development based on physical principals as well as an analytical assessment of experimental data.

2) Based upon successful conceptual analysis, a field demonstration/experiment will be developed to verify the technical approach.

SB89-025 
TITLE: Tools for Precision Machining of Brittle Materials

DESCRIPTION: DARPA is interested in exploratory development of tools to facilitate extremely high precision machining of brittle materials, especially glasses but also ceramics. Tools should be capable of removing materials to a surface figure accuracy on the order of 100 nanometers rms, with precision on the order of 10 compatible levels of accuracy and precision. The tool should be capable of operating on a large range of materials relatively independent of their chemical composition. Optical glasses are a prime application. Tools should be such as to leave no subsurface damage, with surface finish accuracies not worse than 30 Angstroms rms. The tools should not affect the bulk chemical composition of the material being machined. Any material removal mechanism, cutting, grinding, ablation, etch, etc., will be considered providing it has the capabilities required. Tools should be capable of surfacing work pieces up to 15 cm in diameter without unacceptable tool wear.

The ultimate role of the tool is to facilitate fully automated, high rate production, so tools which have the potential for high material removal rates and which require minimal alignment, upkeep, and operator attention will be considered most favorably.

SB89-026 
TITLE: Material Structures for 3-Dimensional Non-Volatile Mass Storage

DESCRIPTION: Requirements for non-volatile memory span a broad range from data-intensive parallel processing applications to space-based signal-processor needs for fast-access, low-power survivable memory. DARPA is interested in exploring new materials and structures to implement non-volatile memory. Two specific areas of interest are:

1) Applications of optics to the realization of high-density non-volatile mass storage systems capable of reading and writing data in two-dimensional formats. Desirable characteristics are: density greater than 100 gigabits/cubic inch, read speed less than 10 microseconds, write speed less than 100 microseconds, and non-destructive readout of stored data. One envisioned application would be to provide two-dimensional data fields to two-dimensional spatial light modulators for optical computing. Current research needs are in the areas of materials for three-dimensional optical storage and holographics for beam shaping. The storage media need not be homogeneous, but rather may consist of a layered structure; i.e., a buffered stack of two-dimensional storage planes.

2) Novel ferroelectric thin-film materials compatible with semiconductor materials for non-volatile random-access memory (NVRAM) applications. Research goals are for new ferrelectrics that can meet the following needs in memory storage: transition temperature above 200’C; processing technology that minimizes defects and is compatible with Gallium Arsenide (GaAs) circuit processing; radiation hardness; read and write access times/polarization switching time less than 10 ns; coercive voltage less than 2 V; polarization retention for years; endurance of more than 1015 read/write cycles; and adequate DC breakdown.

SB89-027 
TITLE: Soft Kill of Fielded Weapon Systems

DESCRIPTION: DARPA is interested in developing methods for attacking the “soft” components of offensive weapon systems, particularly armored land vehicles, and render them incapable of action in the battlefield. “Soft Kill” in this sense is an abort of mission which is not due to a catastrophic kill of man or machinery, but rather is caused by a critical subsystem failure. It is a specific attack on vulnerable subsystems, and avoidance of attacking the hardened portions of the target. Methods employing directed energy weapons (lasers, microwaves) are excluded from consideration, though other anti-sensor techniques are acceptable. Novel concepts are solicited for developmental support. Some attendant considerations are:

1) No new delivery system should be required; the description should identify what modifications are necessary within current systems for implementing the concept.

2) Means of identifying such a non-catastrophic kill should be discussed. 

3) Delay times, or dwell times to onset of subsystem affects and possible recovery of function should be stated. 

SB89-028 
TITLE: Testing and Packaging Technology for Multi-Gigahertz Bandwidth, High Pinout Density Digital Circuits

DESCRIPTION: Available testing and packaging capabilities limit the evaluation and utilization of Gallium Arsenide (GaAs) digital integrated circuit (IC) technologies. DARPA is interested in techniques to address these testing and packaging needs for multi-gigahertz-bandwidth Ics with high pinout density. Proposals should address one or both of the following areas:

1) High-speed testing methods for large-1/0-count ICs, including in-process testing, wafer-probe testing, and/or packaged-part testing.

2) High-speed packaging techniques for large-I/0-count ICs.

Proposals should address needs of current and next-generation state-of-the-art GaAs circuits and systems. DARPA encourages offerors to include high-speed modeling and simulation, considerations of costs and benefits of the proposed approach(es), and plans for marketing and implementing the proposed technique(s).

SB89-029 
TITLE: Device Applications of Self-Assembling Microstructure

DESCRIPTION: Interest in self-assembling materials (SAM’s) is driven by the possibility of doing “bottoms-up” fabrication of materials from the molecular level, and by a need for simple manufacturing and processing technologies appropriate to the production of complex, durable structures.

Recent work has demonstrated the ability to form hollow, polymerizable soda-straw like structures whose nominal diameter is 0.5 microns and whose length can be made to vary from 10 microns to greater than 2mm. Intrinsic particle properties include: 1) anisotrophy, helicity, and chirality on the micron scale – which provides a basis for control of particle orientation and optical/electronic interactions, 2) quasi-cylindrical symmetry with a hollow core—which offers rigidity, porosity, low mass and non-linear optical interactions, 3) controlled aspect ratio – which provided for tailored, broad-bank electromagnetic interaction/resonance; diffusion-limited separations; flow modification and fiber-like behavior, 4) internal/external surfaces and edges—offering a foundation for novel catalysis and surface controlled chemistry, 5) microvial capability – for encapsulation and ceramic microengineering, 6) microhoneycomb structure – for the fabrication of high strength to mass materials, 7) confined axial growth – which might be exploited in the formation of controlled asymmetric interconnections, and 8) bottoms-up fabrication – which allows rational control of bulk, film, and surface material properties. The particles may be exploited either directly, because of their intrinsic properties, or as substrates or templates of unique size and morphology for subsequent fabrication/processing steps (e.g., as in the formation of particle-based whisker reinforced composites). The particles have been successfully coated with a variety of thin metallic films, aligned in both aqueous and non-aqueous media and embedded with controlled alignment in both epoxies and optical cements.

Diverse applications have been identified including their possible use in high purity/high throughput separation systems, as dual-use low observable materials, as high dielectric materials for energy storage devices, as conducting composites for RF shielding, as component elements in advanced acoustic sensors and in non-linear thin film optical devices. Interest exists in proposals seeking to exploit these materials in device application.

SB89-030 
TITLE: Supercritical Fluid Technology for Retired Weapon Deactivation

DESCRIPTION: Superficial Fluid (SCF) technology offers the opportunity to effect efficient, economical, and safe demilitarization of obsolete chemical weapons and explosive munitions and propellants. Key issues determining appropriate supercritical fluids and temperature and pressure conditions suitable for reducing chemical agents to relatively non-toxic materials and determining SCF systems that are suitable for demilitarizing propellants and explosives so that the energetic components can be recovered.

Proposed programs should address either 1) investigation of reactions of organo-heteroatom compounds such as chlorinated organics and organophosphorus compounds in SCF fluids that are relevant to the development of a closed SCF reactor for destruction of chemical agents, or 2) investigation of reactions of energetic materials such as nitramines in SCF and the separation of energetic materials components using SCF technology. Proposers should describe specific systems to be investigated, approach, and products expected following SCF processing.

SB89-031 
TITLE: Techniques and Design for Wide-Band Correlation of Digital or Analog Data Streams

DESCRIPTION: The correlation of two or more data streams – whether digital or analog – is a vital function of most DoD electronic systems. Correlation finds application, for example, in communications, radar and sonar systems. The increasing complexity of the operating environment for military electronic systems results in the need for systems to correlate very large – on the order of million points – data and signal streams. Present fielded technology presents a problem in that it does not support wideband correlation of signals that cannot be detected by conventional superheterodyne receivers in near real-time. Therefore, this solicitation is for research leading to analytical techniques, algorithms and designs for near real-time correlation of analog and digital signal/data streams, which may not be detectable by conventional receivers. The correlation size to be addressed is a minimum 1,048,576 points in each of two streams. Emphasis shall be placed on proposed research to utilize new signal processing technology to include: Acoustic Charge Transport Devices (ACTs), Surface Acoustic Wave Devices (SAWs), Optical Bragg Cells, Magnetostatic Wave Devices (MSWs) and Digital Correlators. The deliverable products of this research will be algorithms and implementation architectures for wideband correlation using these (and similar) devices. Analytical techniques to be applied shall include (but not limited to) Finite Fourier Transform Methods, Algebraic Ring Theoretic Methods, Source Code Approximation Methods, Cyclotomic Polynomial and Galois Field Theoretic Methods.

SB89-032 
TITLE: Improving Mechanical Strength and Toughness of High Temperature (greater than >90’K) Bulk Ceramic Superconductors

DESCRIPTION: Improvement in critical current density values in bulk ceramic superconductors has occurred over the last years, however very little improvement has been obtained in mechanical strength. For large-scale applications such as magnets and electrical machinery, high strength materials are needed to contain the high magnetic fields that can be generated with these new ceramic superconductors. These materials must have tensile strengths comparable to high strength stainless steel or greater and be chemically stable in liquid nitrogen. Novel ideas are expected to include multi-component composite materials with the superconductor to increase the overall strength of the component (wires, tapes, monoliths, etc.). Multi-component materials may include polymers, metals or other ceramic materials with processes such as electro-deposition and other coating approaches. Proposals are expected to set goals in strength, critical current densities, and chemical stability. Characterization techniques and facilitates should also be described.

SB89-033 
TITLE: Fabrication and Processing of Non-Graphite Fibers Compatible With Ceramic and Intermetallic Matrices 

DESCRIPTION: High temperature ceramic matrix and intermetallic compound (e.g. Ti-A1, Nb-A1) matrix composites show excellent promise for some aerospace structural applications. Ceramic fibers and/or whiskers offer a potent means of strengthening and toughening such composites. There are commercial or semi-commercial fibers of alumina, silicon carbide, silicon nitride, aluminosilicates, etc. This solicitation seeks novel processing routes to prepare monofilament and/or multifilament ceramic fibers or ceramic whiskers of the above materials as well as boron nitride, titanium diboride, zirconia or other ceramics. A rationale for the choice of fiber and processing techniques should be presented. Proposers should state goals of strength, modulus, temperature stability, appropriate electrical properties, and an assessment of the economics of producing the fibers/whiskers in commercial quantities. 

SB89-034 
TITLE: Assessment of Countermeasures Materials by Combat Modeling 

DESCRIPTION: The development of a variety of countermeasures, techniques, dependent upon the application of advanced materials and structures, could be aided by their assessment within battlefield models, which gauge overall efficacy within a realistic context. Examples of such countermeasures are (1) sensor protection against directed energy weapons, (2) signature reduction within the microwave and infrared regimes, (3) enhanced armor to resist modern penetrators, and (4) CBW protection. Each has limitations in its protective ability, and each confers some performance degradation upon the system. It would be of interest to measure the effectiveness of such countermeasures, and others, within an acceptable battlefield model and perform sensitivity analysis of the basic materials and structures supporting the countermeasures. Concepts are solicited for modifying a standard battlefield model to allow convenient manipulation of material and structural parameters for the optimization of countermeasure techniques.

SB89-035 
TITLE: Precursors for Organmetallic Chemical Vapor Deposition of Compound Semi-conductors

DESCRIPTION: DARPA is interested in methods for improving the quality and reproducibility of organic precursor gases for use in compound semiconductor organmetallic chemical vapor deposition (OMCVD). While OMCVD offers a powerful production-oriented growth technique for advanced electronic and opto-electronic devices, it has traditionally been hampered by the lack of consistent high-purity gas precursors. This problem exists for a broad range of precursor materials for OMCVD of gallium arsenide, indium phosphide, cadmium telluride, and their related alloys.

In this program, our goal is to develop techniques to improve significantly the purity and batch-to-batch reproducibility of key OMCVD precursors. Proposals should include an assessment of (or a plan to assess) critically of purity and reproducibility for the various precursors, including data that relates materials quality to device performance; a description of the proposed technique(s) for addressing the problems; a test and evaluation plan to measure the improvement in terms of materials and device characteristics; and a roadmap for implementing the improvement technique(s) in precursor production or OMCVD growth systems, as appropriate.

SB89-036 
TITLE: Reconstruction and Enhancement of Signal (Including Images, Acoustics)

DESCRIPTION: DoD has the problem of computer-based reconstruction and enhancement of transmitted data and other signals. There is the need for noise removal, deblurring of smoothed images and the accurate and sharp reconstruction of edges in transmitted images. Applications include removal of noise in radar and sonar signals, computer enhancement of images and storage of decaying archival photographs. Techniques applied to this program in the past involve global smoothing, via the Fourier transform and/or statistical techniques, global deconvolution and edge detection. These techniques introduce edge smearing due to the global noise removal and “ringing” (oscillations resembling the Gibb’s phenomena) which causes “ghosts” or “echoes”. Such edge smearing makes accurate edge detection very difficult. To resolve the difficulties presented by existing technology, DoD seeks new methods for computer-based reconstruction and enhancement of signals. The techniques and methods must be local and nonlinear, and emphasize the processing and reconstruction of singularities in the signals. The methods and techniques must be capable of handling:

(1) Large – 10 to 1 – noise to signal ratios;

(2) Extensive blurring – 1 to 1 blurring to signal ratios; and 

(3) Multiple scales – 1000 to 1 ratios.

The application of recent analytic and numerical techniques and results concerning singular solutions to problems involving shocks and turbulence should be incorporated. The deliverable products of this research will be algorithms and methods for signal enhancement and reconstruction with the above stated capabilities. 

SB89-037 
TITLE: Coating For Fibers and Particulates in High Temperature Composites

DESCRIPTION: With the increasing use of structural metal matrix and ceramic matrix composites at high temperatures it has become apparent that coatings are needed on reinforcing fibers for a variety of reasons: to provide weak interfaces in brittle matrix composites, to provide barriers to elevated temperature chemical reaction between fiber and matrix during processing subsequent use, and to tailor the electrical properties for some composites. Fiber coatings will depend on the matrix and the use temperatures. Proposers should justify the choice of fibers and coatings systems. Matrix systems of interest include ceramics, titanium alloys, and titanium aluminides. Proposed programs should address the thin uniform coating of multifilament tows of ceramic and/or graphite fibers at economically attractive rates. Processes can include but are not limited to chemical vapor deposition (CVD) and plasma activated CVD, ion plating, and processes based on sol gel and preceramic polymers. Coating materials of interest include a variety of refractory oxides, carbides, nitrides, borides, and metals. Innovative processing approaches are encouraged, especially those that have the potential to increase deposition kinetics and improve coating economics.

SB89-038 
TITLE: Applications of Case-Based Reasoning (CBR)

DESCRIPTION: This SBIR seeks proposals to explore the advantages and disadvantages of building AI applications developed using the “case-based reasoning” paradigm. Needed are insightful approaches to prototyping decision support systems in domains, which seem resistant to applications based on other AI paradigms; tests of these applications to verify the performance or developmental advantages of case-based reasoning; and identification of possible research directions needed to improve CBR technology. 

Potential bidders need to establish their technical credibility in case-based reasoning; provide some indication of the software tools that would be used to prototype the application in Phase I (i.e., why the tools simplify CBR unique requirements); and rationale for applying CBR to the selected problem.


SB89-039 
TITLE: Development of Image Understanding (IU) Environments

DESCRIPTION: This SBIR requires the development of a prototype IU Environment. Needed are innovative approaches to improve prototyping of computer vision systems combined with a proven capability to maximize programmer productivity for research and development activity in image understanding. It is envisioned that fully acceptable copies of a prototype IU environment derived from this SBIR could be used for further development, facilitating technology exchange within the DARPA IU community, and accelerated IU technology transfer to the broader US community via later testing and enhancement. Potential bidders need to establish their technical credibility in both image understanding technology and software development environments.

Some of the specifications expected of an envisioned IU Environments:

(1) Support a wide range of vision processing an integrated manner; specifically, this should include support for low-level image processing (i.e., pixel and local neighborhood operations), intermediate symbolic processing (e.g., token manipulation operations), and high level tasks (e.g., blackboard communication and control among tasks).

(2) Have a flexible and state-of-the-art graphic user interface.

(3) Be an extensible system so user or imported software can be easily integrated to rapidly prototype applications composed of separate IU modules.

(4) Support a highly effective data examination of the results at any level of processing; specifically, it should support graphic presentation of results of pixel processing and token processing on images.

(5) Support multi-tasking applications (possible processed concurrently). Run on a common class of workstations that support C and Commong LISP programming languages as a minimum.

SB89-040 
TITLE: Underwater Communications

DESCRIPTION: Underwater communications is the key bottleneck in organizing the efficient utilization of the submarine force. New methods and concepts are sought for implementing communications between submarines and surface ships/submarines. The ideal method would provide high bandwidth, high-speed communications over relatively large geographic distances. Methods that minimize the loss of data and attenuation of the signal are especially attractive. Acoustic techniques (including far-field propagation) and guided electromagnetic propagation (including fiber optic cable networks) are especially sought. New concepts must take into account reliability and connectivity constraints, security procedures (to prevent localization upon detection), and survivability in times of crisis.

SB89-041 
TITLE: Low Cost Hydrophone Technology

DESCRIPTION: New concepts and methods are sought for developing low cost hydrophone networks including technologies for we side and dry side acquisition and processing. These concepts include the signal amplification and processing techniques (including efficient digitization and multiplexing methods), new materials for hydrophone development, which can operate at different center frequencies, tunable hydrophones, and system architectures for organizing large hydrophone networks (> 10000 elements) for real-time processing. Application of advanced computer technology such as parallel processing, artificial intelligence, and high speed ASICs are also sought.

SB89-042 
TITLE: Optical Characteristics of the Ocean

DESCRIPTION: Methods are sought to conduct rapid, economical surveys of large ocean areas to determine optical transmission properties in the upper few hundred meters, and variations in these properties over horizontal scales of tens of miles. The ideal method would measure absorption and scattering through the visible band. (Minimal information would be diffuse and beam attenuation coefficients.) Ideally, the collection instrument could be carried in satellites, but remote sensors or expendable profiling sensors that can be deployed from aircraft would also of interest. Use of existing or planned remote sensors by way of novel analysis methods would be especially attractive.

SB89-043 
TITLE: High Speed Merchant Ship Concepts

DESCRIPTION: A critical issue is the survivability of the merchant ship fleet in time of war (as evidence by the lessons learned in WWII). New concepts are sought for improving the design and architecture of surface ships for speed, capacity, detectability, and survivability in the event of conventional warfare. Concepts focusing on submarine cargo carriers are also sought. New propulsion techniques and hull designs (including hydrofoils) that can produce speeds in excess of 40 knots are especially desirable. New methods for analyzing interception tactics and countermeasures during conventional warfare to prevent interdiction of merchant ship traffic by the submarine force are also sought (including new simulation and analysis capabilities). 

SB89-044 
TITLE: Radar Ocean Imaging

DESCRIPTION: Methods are sought for high resolution imaging of phenomena resulting from modulation of subsurface internal waves. These methods include signal-processing techniques for synthetic aperture radar; novel measurement techniques (including possible experiments); parameter extraction, pattern recognition, and data processing techniques, and concepts for system architectures for SAR systems (including integration with other C3I systems). New instrumentation concepts, especially those involving ASIC technology and on-board intelligent processing are also sought. Use of existing or planned sensors in definitive experiments would be especially attractive. 

SB89-045 
TITLE: Wavelength Conversion Techniques for Mid-Infrared Laser Sources

DESCRIPTION: Innovative ideas are needed for lasers operating in the mid-infrared spectrum as possible active countermeasures against advanced, infrared seeking missiles. The desired features are to achieve simultaneously multi-spectral output (to match to the bands of the multi-spectral seeker) with sufficient average power and pulsed waveform (to defeat seeker tracker logic and simple countermeasures) at high laser output efficiency. The potential performance of novel laser concepts should be compared to that obtained using existing, efficient high average power laser such as the electrically excited C02 laser, DF/HF laser and/or Ga:A1:As semiconductor laser and appropriate wavelength conversion techniques. The tasks in Phase I are to analyze the various approaches, and identify the most promising path for experimental verification in Phase II.

SB89-046 
TITLE: Anti-Jam Electronic Processing Techniques for Protection Against CW and Pulsed Lasers

DESCRIPTION: Innovative ideas are needed for high performance sensors, which retain their high performance in the presence of CW and pulsed lasers. The potential threat lasers have sufficient power to jam but not damage the sensor. The sensors of interest operate in the visible to the near infrared, and could include TV sensors and focal plane sensors. The tasks in Phase I are: (1) to analyze the various approaches including the use of electronic processing, low scatter optics and tunable optical filters to provide a high performance, anti-jam sensor and (2) to design an economical, anti-jam, high performance sensor concept that will be built and tested in Phase II.

SB89-047 
TITLE: Novel Methods for Protection of Personnel Against Lasers

DESCRIPTION: Innovative ideas are needed for protecting eyes of personnel against potential battlefield lasers, which are wavelength diverse or wavelength agile. The novel methods should be able to protect against lasers, which might have nanosecond rise times. These methods should provide optical density of three to four at the wavelengths of commercial and laboratory lasers, which could be scaled efficiently and compactly to medium average output powers. Such lasers might include frequency doubled Nd:YAG, Excimer, Argon ion, Copper Vapor, dye, Ga:A1:As, Alexandrite and Ti:a1203 lasers as well as their Raman shifted outputs. At the same time the total transmission in the visible spectral region for these concepts should be greater than 10% and should maintain color discrimination capabilities for target identification. The tasks in Phase I are to analyze the various approaches and identify the most promising path for experimental verification in Phase II leading to economic production. 
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