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DoD PROGRAM SOLICITATION FOR
SMALL BUSINESS INNOVATION RESEARCH

1.0 PROGRAM DESCRIPTION

1.1 Introduction

The Navy, Air Force, Defense Nuclear Agency,
Ballistic Missile Defense Organization, and U.S. Special
Operations Command hereafter referred to as DoD
Components, invite small business firms to submit
proposals under this program solicitation entitled Small
Business Innovation Research (SBIR). Firms with strong
research and development capabilities in science or
engineering in any of the topic areas described in Section
8.0 are encouraged to participate. Subject to availability of
funds, DoD Components will support high quality research
or research and development proposals of innovative
concepts to solve the listed defense-related scientific or
engineering problems, especially those concepts that also
have high potential for commercialization in the private
sector.

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

The Federal SBIR Program is mandated by Public
Laws PL 97-219, PL 99-443, and PL 102-564. The basic
design of the DoD SBIR Program is in accordance with the
Small Business Administration (SBA) SBIR Policy
Directive, January 1993. The DoD Program presented in
this solicitation strives to encourage scientific and technical
innovation in areas specifically identified by DoD
Components. The guidelines presented in this solicitation
incorporate and exploit the flexibility of the SBA Policy
Directive to encourage proposals based on scientific and
technical approaches most likely to yield results important
to DoD and the private sector.

1.2 Three Phase Program

This program solicitation is issued pursuant to the
Small Business Innovation Development Act of 1982, PL
97-219, PL 99-443, and PL 102-564. Phase I is to
determine, insofar as possible, the scientific or technical
merit and feasibility of ideas submitted under the SBIR
Program and will typically be one half-person year effort
over a period not to exceed six months. Proposals should
concentrate on that research or research and development
which will significantly contribute to proving the scientific

and technical feasibility of the proposed effort, the
successful completion of which is a prerequisite for further
DoD support in Phase II. The measure of Phase I success
includes evaluations of the extent to which Phase II results
would have the potential to yield a product or process of
continuing importance to DoD and the private sector.
Proposers are encouraged to consider whether the research
and development they are proposing to DoD Components
also has private sector potential, either for the proposed
application or as a base for other applications. If it appears
to have such potential, proposers are encouraged, on an
optional basis, to obtain a contingent commitment for
private follow-on funding to pursue further development of
the commercial potential after the government funded
research and development phases.

Subsequent Phase II awards will be made to firms on
the basis of results from the Phase I effort and the scientific
and technical merit of the Phase II proposal. Phase II
awards will typically cover 2 to 5 person-years of effort
over a period generally not to exceed 24 months (subject to
negotiation). Phase II is the principal research or research
and development effort and is expected to produce a well-
defined deliverable product or process. A more
comprehensive proposal will be required for Phase II.

Under Phase III, the small business is expected to use
non-federal capital to pursue private sector applications of
the research or development. Also, under Phase III,
federal agencies may award non-SBIR funded follow-on
contracts for products or processes which meet the mission
needs of those agencies. This solicitation is designed, in
part, to encourage the conversion of federally sponsored
research and development innovation into private sector
applications. The federal research and development can
serve as both a technical and pre-venture capital base for
ideas which may have commercial potential.

This solicitation is for Phase I proposals only. Any
proposal submitted under prior SBIR solicitations will not
be considered under this solicitation; however, offerors
who were not awarded a contract in response to a
particular topic under prior SBIR solicitations are free to
update or modify and submit the same or modified proposal
if it is responsive to any of the topics listed in Section 8.0.

For Phase II, no separate solicitation will be issued
and no unsolicited proposals will be accepted. Only those
firms that were awarded Phase I contracts will be
considered (Section 4.3 and 5.2).

DoD is not obligated to make any awards under either
Phase I, 11, or IlI. DoD is not responsible for any monies
expended by the proposer before award of any contract.




1.3 Follow-On Funding

In addition to supporting scientific and engineering
research and development, another important goal of the
program is conversion of DoD-supported research or
research and development into commercial products.
Proposers are encouraged to obtain a contingent
commitment for private follow-on funding prior to Phase II
where it is felt that the research or research and
development has commercial potential in the private sector.

Proposers who feel that their research or research and
development have the potential to meet private sector
market needs, in addition to meeting DoD objectives, are
encouraged to obtain non-federal follow-on funding for
Phase III to pursue private sector development. The
commitment should be obtained during the course of Phase
I performance. This commitment may be contingent upon
the DoD supported research or development meeting some
specific technical objectives in Phase II which if met,
would justify non-federal funding to pursue further
development for commercial purposes in Phase IIl. Note
that when several Phase Il proposals receive evaluations
being of approximately equal merit, proposals that
demonstrate such a commitment for follow-on funding will
receive extra consideration during the evaluation process.

The recipient will be permitted to obtain commercial
rights to any invention made in either Phase I or Phase II,
subject to the patent policies as stated in Section 5.7.

1.4 Eligibility and Limitation

Each proposer must qualify as a small business for
research or research and development purposes as defined
in Section 2.0 and certify to this on the Cover Sheet
(Appendix A) of the proposal. In addition, a minimum of
two-thirds of each Phase I SBIR project must be carried out
by the proposing firm. For Phase II, a minimum of one-
half of the effort must be performed by the proposing firm.
For both Phase I and II, the primary employment of the
principal investigator must be with the small business firm
at the time of the award and during the conduct of the
proposed effort. Primary employment means that more
than one-half of the principal investigator’s time is spent
with the small business. Deviations from these
requirements must be approved in writing by the
contracting officer (during contract negotiations).

For both Phase I and Phase II, the research or
research and development work must be performed by the
small business concern in the United States. "United
States" means the fifty states, the Territories and
possessions of the United States, the Commonwealth of
Puerto Rico, the Commonwealth of the Northern Mariana
Islands, the Trust Territory of the Pacific Islands, and the
District of Columbia.

Joint ventures and limited partnerships are permitted,
provided that the entity created qualifies as a small business

in accordance with the Small Business Act, 15 USC 631,
and the definition included in Section 2.2.

1.5 Conflicts of Interest

Awards made to firms owned by or employing current
or previous Federal Government employees could create
conflicts of interest for those employees in violation of 18
USC and 10 USC 2397. Such proposers should contact the
cognizant Ethics Counsellor of the DoD Component for
further guidance.

1.6 Contact with DoD

a. General Information. General information
questions pertaining to proposal instructions contained in
this solicitation should be directed to:

Mr. Bob Wrenn

SBIR Coordinator

U.S. Department of Defense

OSD/SADBU - The Pentagon, Room 2A340
Washington, DC 20301-3061

(703) 697-1481

Other non-technical questions pertaining to a specific DoD
Component should be directed in accordance with
instructions given at the beginning of that DoD
Component’s topics in Section 8.0 of this solicitation. Oral
communications with DoD Components regarding the
technical content of this solicitation during the Phase I
proposal preparation periods are prohibited for reasons of
competitive fairness.

b. Requests for Copies of DoD SBIR Solicitation.
To _remain_on_the DoD SBIR Mailing list, send in the
Mailing List form (Reference E) to DTIC. Additional
copies of this solicitation may be ordered from:

Defense Technical Information Center
Attn: DTIC/SBIR

Building 5, Cameron Station
Alexandria, Virginia 22304-6415
(800) 363-7247 (800 DOD-SBIR)
(703) 274-6903 commercial

This solicitation is also available on floppy diskette (in
Word Perfect) from DTIC for a nominal processing fee.
See Section 7.1 for information about Internet access to the
solicitation at DTIC.

The DoD SBIR solicitation can be obtained
electronically using Business Gold, the National
Technology Transfer Center’s bulletin board system.
Connect via Internet by telneting to iron.nttc.edu, or by
dialing (304) 243-2560 for high speed modems (9600 +) or
(304) 243-2561 for 1200-2400 baud modems and logging




in as guest. For more information on the NTTC electronic
bulletin board system contact:

National Technology Transfer Center
Wheeling Jesuit College

316 Washington Ave

Wheeling, WV 26003

(800) 678-6882

c¢. Outreach Program. The DoD holds three
National SBIR Conferences a year and participates in many
state-organized conferences for small business. We have
a special outreach effort to socially and economically and
disadvantaged firms and to small companies that are
negatively affected by the Defense down-sizing.

2.0 DEFINITIONS

The following definitions apply for the purposes of
this solicitation:

2.1 Research or Research and Development

Basic Research - Scientific study and experimentation
to provide fundamental knowledge required for the solution
of problems.

Exploratory Development - A study, investigation or
minor development effort directed toward specific problem
areas with a view toward developing and evaluating the
feasibility and practicability of proposed solutions.

Advanced Development - Proof of design efforts
directed toward projects that have moved into the
development of hardware for test.

Engineering Development - Full-scale engineering
development projects for DoD use but which have not yet
received approval for production.

2.2 Small Business

A small business concern is one that, at the time of
award of a Phase I or Phase II contract:

a. Is independently owned and operated and organized
for profit, is not dominant in the field of operation in
which it is proposing, and has its principal place of
business located in the United States;

b. Is at least 51% owned, or in the case of a publicly
owned business, at least 51% of its voting stock is owned
by United States citizens or lawfully admitted permanent
resident aliens;

c. Has, including its affiliates, a number of employees
not exceeding 500, and meets the other regulatory
requirements found in 13 CFR 121. Business concerns,
other than investment companies licensed, or state
development companies qualifying under the Small
Business Investment Act of 1958, 15 USC 661, et seq., are
affiliates of one another when either directly or indirectly
(1) one concern controls or has the power to control the
other; or (2) a third party or parties controls or has the
power to control both. Control can be exercised through
common ownership, common management, and contractual

relationships. The term "affiliates" is defined in greater
detail in 13 CFR 121.32(a). The term “"number of
employees" is defined in 13 CFR 121.3-2(t). Business
concerns include, but are not limited to, any individual,
partnership, corporation, joint venture, association or
cooperative.

2.3 Socially and Economically Disadvantaged Small
Business

A small business that is at the time of award of a
Phase I or Phase II contract:

a. At least 51% owned by an Indian tribe or a native
Hawaiian organization, or one or more socially and
economically disadvantaged individuals, and

b. Whose management and daily business operations
are controlled by one or more socially and economically
disadvantaged individuals.

A socially and economically disadvantaged individual
is defined as a member of any of the following groups:
Black Americans, Hispanic Americans, Native Americans,
Asian-Pacific Americans, Subcontinent-Asian Americans,
or other groups designated by SBA to be socially
disadvantaged.

2.4 Women-Owned Small Business

A women-owned small business is one that is at least
51% owned by a woman or women who also control and
operate it. "Control” in this context means exercising the
power to make policy decisions. "Operate" in this context
means being actively involved in the day-to-day
management.

2.5 Funding Agreement

Any contract, grant, or cooperative agreement entered
into between any federal agency and any small business
concern for the performance of experimental,
developmental, or research work funded in whole or in part
by the federal government. Only the contract method will
be used by DoD components for all SBIR awards.




2.6 Subcontract

A subcontract is any agreement, other than one
involving an employer-employee relationship, entered into
by a Federal Government contract awardee calling for
supplies or services required solely for the performance of
the original contract. This includes consultants.

2.7 Commercialization

The process of developing markets and producing and
delivering products for sale (whether by the originating
party or by others); as used here, commercialization
includes both government and private sector markets.

3.0 PROPOSAL PREPARATION INSTRUCTIONS AND REQUIREMENTS

3.1 Proposal Requirements

A proposal to any DoD Component under the SBIR
Program is to provide sufficient information to persuade the
DoD Component that the proposed work represents an
innovative approach to the investigation of an important
scientific or engineering problem and is worthy of support
under the stated criteria.

The quality of the scientific or technical content of the
proposal will be the principal basis upon which proposals
will be evaluated. The proposed research or research and
development must be responsive to the chosen topic. Any
small business contemplating a bid for work on any specific
topic should determine that (a) the technical approach has
a reasonable chance of meeting the topic objective, (b) this
approach is innovative, not routine, and (c) the firm has the
capability to implement the technical approach, i.e. has or
can obtain people and equipment suitable to the task.

Those responding to this solicitation should note the
proposal preparation tips listed below:

® Read and follow all instructions contained in this
solicitation.

® Use the free technical information services from DTIC
and other information assistance organizations (Section
7.1-17.4).

® Mark proprietary information as instructed in Section
5.5.

® Limit your proposal to 25 pages (excluding company
commercialization report).

® Use a type size no smaller than 12 pitch or 11 point.

e Don’t include proprietary or classified information in
the project summary (Appendix B).

o Include a Red Copy of Appendix A and Appendix B as
part of the Original of each proposal.

® Do not use a proportionally spaced font on Appendix A
and Appendix B.

® Include a company commercialization report listing all
SBIR Phase 1 and Phase II projects and the
commercialization status of Phase II projects (see
Section 3.4.n).

3.2 Proprietary Information

If information is provided which constitutes a trade
secret, proprietary, commercial or financial information,
confidential personal information, or data affecting the
national security, it will be treated in confidence to the
extent permitted by law, provided it is clearly marked in
accordance with Section 5.5.

3.3 Limitations on Length of Proposal

This solicitation is designed to reduce the investment
of time and cost to small firms in preparing a formal
proposal. Those who wish to respond must submit a
direct, concise, and informative research or research and
development proposal of no more than 25 pages, excluding
commercialization record summary, (no type smaller than
11 point or 12 pitch on standard 8'4" X 11" paper with one
(1) inch margins, 6 lines per inch), including Proposal
Cover Sheet (Appendix A), Project Summary (Appendix B),
Cost Proposal (Appendix C), and any enclosures or
attachments. Promotional and non-project related
discussion is discouraged. Cover all items listed below in
Section 3.4 in the order given. The space allocated to each
will depend on the problem chosen and the principal
investigator’s approach. In the interest of equity, proposals
in excess of the 25-page limitation (including attachments,
appendices, or references, but excluding commercialization
record summary) will not be considered for review or
award.

3.4 Phase I Proposal Format

All pages shall be consecutively numbered and the
ORIGINAL of each proposal must contain a completed red
copy of Appendix A and Appendix B.

a. Cover Sheet. Complete RED COPY of Appendix
A, photocopy the completed form, and use a copy as Page
1 of each additional copy of your proposal.

b. Project Summary. Complete RED COPY of
Appendix B, photocopy the completed form, and use a
copy as Page 2 of each additional copy of your proposal.




The technical abstract should include a brief description of
the project objectives and description of the effort.
Anticipated benefits and commercial applications of the
proposed research or research and development should also
be summarized in the space provided. The Project
Summary of successful proposals will be submitted for
publication with unlimited distribution and, therefore, will
not contain proprietary or classified information.

c. Identification and Significance of the Problem or
Opportunity. Define the specific technical problem or
opportunity addressed and its importance. (Begin on Page
3 of your proposal.)

d. Phase I Technical Objectives. Enumerate the
specific objectives of the Phase I work, including the
questions it will try to answer to determine the feasibility
of the proposed approach.

e. Phase I Work Plan. Provide an explicit, detailed
description of the Phase I approach. The plan should
indicate what is planned, how and where the work will be
carried out, a schedule of major events, and the final
product to be delivered. Phase I effort should attempt to
determine the technical feasibility of the proposed concept.
The methods planned to achieve each objective or task
should be discussed explicitly and in detail. This section
should be a substantial portion of the total proposal.

f. Related Work. Describe significant activities
directly related to the proposed effort, including any
conducted by the principal investigator, the proposing firm,
consultants, or others. Describe how these activities
interface with the proposed project and discuss any planned
coordination with outside sources. The proposal must
persuade reviewers of the proposer’s awareness of the
state-of-the-art in the specific topic.

Describe previous work not directly related to the
proposed effort but similar. Provide the following: (1)
short description, (2) client for which work was performed
(including individual to be contacted and phone number),
and (3) date of completion.

g. Relationship with Future Research or Research
and Development.
(1) State the anticipated results of the proposed approach
if the project is successful.
(2) Discuss the significance of the Phase I effort in
providing a foundation for Phase I research or
research and development effort.

h. Potential Post Applications. Describe:

(1) Whether and by what means the proposed project
appears to have potential use by the Federal
Government.

(2) Whether and by what means the proposed project

appears to have potential private sector application.

i. Key Personnel. Identify key personnel who will
be involved in the Phase I effort including information on
directly related education and experience. A concise
resume of the principal investigator, including a list of
relevant publications (if any), must be included.

j-  Facilities/Equipment. Describe available
instrumentation and physical facilities necessary to carry
out the Phase I effort. Items of equipment to be purchased
(as detailed in Appendix C) shall be justified under this
section. Also state whether or not the facilities where the
proposed work will be performed meet environmental laws
and regulations of federal, state (name) and local
governments for, but not limited to, the following
groupings:  airborne emissions, waterborne effluents,
external radiation levels, outdoor noise, solid and bulk
waste disposal practices, and handling and storage of toxic
and hazardous materials.

k. Consultants. Involvement of university or other
consultants in the project may be appropriate. If such
involvement is intended, it should be described in detail
and identified in Appendix C. A minimum of two-thirds of
each Phase I SBIR project must be carried out by the
proposing firm, unless otherwise approved in writing by
the contracting officer.

1. Prior, Current, or Pending Support. If a
proposal submitted in response to this solicitation is
substantially the same as another proposal that has been
funded, is now being funded, or is pending with another
federal agency or DoD Component or the same DoD
Component, the proposer must indicate action on Appendix
A and provide the following information:

(1) Name and address of the federal agency(s) or DoD
Component to which a proposal was submitted, will be
submitted, or from which an award is expected or has
been received.

(2) Date of proposal submission or date of award.

(3) Title of proposal.

(4) Name and title of principal investigator for each
proposal submitted or award received.

(5) Title, number, and date of solicitation(s) under which
the proposal was submitted, will be submitted, or
under which award is expected or has been received.

(6) TIf award was received, state contract number.

(7) Specify the applicable topics for each SBIR proposal
submitted or award received.

Note: If Section 3.4.1 does not apply, state in the proposal

"No prior, current, or pending support for proposed work."

m. Cost Proposal. Complete the cost proposal in the
form of Appendix C for the Phase I effort only. Some




items of Appendix C may not apply to the proposed
project. If such is the case, there is no need to provide
information on each and every item. What matters is that
enough information be provided to allow the DoD
Component to understand how the proposer plans to use the
requested funds if the contract is awarded.

(1) List all key personnel by name as well as by number
of hours dedicated to the project as direct labor.

(2) Special tooling and test equipment and material cost
may be included under Phases I and II. The inclusion
of equipment and material will be carefully reviewed
relative to need and appropriateness for the work
proposed. The purchase of special tooling and test
equipment must, in the opinion of the Contracting
Officer, be advantageous to the government and
should be related directly to the specific topic. These
may include such items as innovative instrumentation
and/or automatic test equipment. Title to property
furnished by the government or acquired with
government funds will be vested with the DoD
Component, unless it is determined that transfer of
title to the contractor would be more cost effective
than recovery of the equipment by the DoD
Component.

(3) Cost for travel funds must be justified and related to
the needs of the project.

(4) Cost sharing is permitted for proposals under this
solicitation; however, cost sharing is not required nor
will it be an evaluation factor in the consideration of
a proposal.

n. Company Commercialization Report of Prior
SBIR Awards. For Phase I proposals, if the small
business concern has received more than 15 Phase II
awards in the prior 5 fiscal years, it must submit a
Company Commercialization Report that lists the name of
awarding agency, date of award, contract number, topic or
subtopic, title, and award amount for each Phase I and
Phase II project, and commercialization status for each
Phase II.  All Phase II proposals must include a Company
Commercialization Report. (This required proposal
information shall not be counted toward proposal pages
count limitations.)

3.5 Bindings

Do not use special bindings or cover. Staple the pages
in the upper left hand corner of each proposal.

3.6 Phase II Proposal

This solicitation is for Phase I only. A Phase II proposal
can be submitted only by a Phase I awardee and only in
response to a request from the agency; that is, Phase II is
not initiated by a solicitation. Each proposal must contain
a Red Cover Sheet (Appendix A), a Red Project Summary
Sheet (Appendix B), and a Company Commercialization
Report (see Section 3.4.n) regardless of the number of
Phase II awards received. Copies of Appendices along
with instructions regarding Phase II proposal preparation
and submission will be provided by the DoD Components

to all Phase I winners at time of Phase I contract award.

4.0 METHOD OF SELECTION AND EVALUATION CRITERIA

4.1 Introduction

Phase I proposals will be evaluated on a competitive
basis and will be considered to be binding for six (6)
months from the date of closing of this solicitation unless
offeror states otherwise. If selection has not been made
prior to the proposal’s expiration date, offerors will be
requested as to whether or not they want to extend their
proposal for an additional period of time. Proposals
meeting stated solicitation requirements will be evaluated
by scientists or engineers knowledgeable in the topic area.
Proposals will be evaluated first on their relevance to the
chosen topic. Those found to be relevant will then be
evaluated using the criteria listed in Section 4.2. Final
decisions will be made by the DoD Component based upon
these criteria and consideration of other factors including
possible duplication of other work, and program balance.
A DoD Component may elect to fund several or none of
the proposed approaches to the same topic. In the
evaluation and handling of proposals, every effort will be
made to protect the confidentiality of the proposal and any

evaluations. There is no_ commitment by the DoD
Components to make any awards on any topic, to make a

specific number of awards or to be responsible for any
monies_expended by the proposer before award of a
contract.

For proposals that have been selected for contract
award, a Government Contracting Officer will draw up an
appropriate contract to be signed by both parties before
work begins. Any negotiations that may be necessary will
be conducted between the offeror and the Government
Contracting Officer. It should be noted that only a duly
appointed contracting officer has the authority to enter into
a contract on behalf of the U.S. Government.

Phase II proposals will be subject to a technical review
process similar to Phase I. Final decisions will be made by
DoD Components based upon the scientific and technical
evaluations and other factors, including a commitment for
Phase III follow-on funding, the possible duplication with
other research or research and development, program
balance, budget limitations, and the potential of a
successful Phase II effort leading to a product of continuing




interest to DoD.

Upon written request and after final award decisions
have been announced, a debriefing will be provided to
unsuccessful offerors on their proposals.

4.2 Evaluation Criteria - Phase 1

The DoD Components plan to select for award those
proposals offering the best value to the government and the
nation considering the following factors.

a. The soundness and technical merit of the proposed
approach and its incremental progress toward topic
or subtopic solution

b. The potential for commercial (government or
private sector) application and the benefits expected
to accrue from this commercialization

¢. The adequacy of the proposed effort for the
fulfillment of requirements of the research topic

d. The qualifications of the proposed principal/key
investigators supporting staff and consultants.
Qualifications include not only the ability to
perform the research and development but also the
ability to commercialize the results.

Where technical evaluations are essentially equal in
merit, cost to the government will be considered in
determining the successful offeror.

Technical reviewers will base their conclusions only
on information contained in the proposal. It cannot be
assumed that reviewers are acquainted with the firm or key
individuals or any referenced experiments. Relevant
supporting data such as journal articles, literature,
including government publications, etc., should be
contained or referenced in the proposal.

4.3 Evaluation Criteria - Phase II

The Phase II proposal will be reviewed for overall
merit based upon the criteria below.
a. The soundness and technical merit of the proposed
approach and its incremental progress toward topic
or subtopic solution

b. The potential for commercial (government or
private sector) application and the benefits expected
to accrue from this commercialization

c. The adequacy of the proposed effort for the
fulfiltment of requirements of the research topic

d. The qualifications of the proposed principal/key
investigators supporting staff and consultants.
Qualifications include not only the ability to
perform the research and development but also the
ability to commercialize the results.

The reasonableness of the proposed costs of the effort
to be performed will be examined to determine those
proposals that offer the best value to the government.
Where technical evaluations are essentially equal in merit,
cost to the government will be considered in determining
the successful offeror.

The follow-on funding commitment must provide that
a specific amount of Phase III funds will be made available
to or by the small business and indicate the dates the funds
will be made available. It must also contain specific
technical objectives which, if achieved in Phase II, will
make the commitment exercisable by the small business.
The terms cannot be contingent upon the obtaining of a
patent due to the length of time this process requires. The
funding commitment shall be submitted with the Phase II
proposal.

Phase II proposal evaluation may include on-site
evaluations of the Phase I effort by government personnel.

4.4 Assessing Commercial Potential of Propesals

A Phase I or Phase II proposal’s commercial potential can

be evidenced by:

(1) the small business concern’s record of
commercializing SBIR or other research (see Company
Commercialization Report, Section 3.4.n),

(2) the existence of second phase funding commitments
from private sector or non-SBIR funding sources,

(3) the existence of third phase follow-on commitments for
the subject of the research, or

(4) the presence of other indicators of commercial
potential of the idea.

5.0 CONTRACTUAL CONSIDERATIONS

Note: Eligibility and Limitation Requirements (Section 1.4) Will Be Enforced

5.1 Awards (Phase 1)

a. Number of Phase I Awards. The number of
Phase 1 awards will be consistent with the agency’s
RDT&E budget, the number of anticipated awards for
interim Phase 1 modifications, and the number of
anticipated Phase II contracts. No Phase I contracts will be

awarded until all qualified proposals (received in
accordance with Section 6.2) on a specific topic have been
evaluated. All proposers will be notified of selection/non-
selection status for a Phase I award no later than July 15,
1995. The name of those firms selected for awards will be
announced. The DoD Components anticipate making 500
Phase I awards from this solicitation.




b. Type of Funding Agreement. All winning
proposals will be funded under negotiated contracts and
may include a fee or profit. The firm fixed price or cost
plus fixed fee type contract will be used for all Phase I
projects (see Section 5.4). Note: The firm fixed price
contract is the preferred type for Phase I.

c. Average Dollar Value of Awards. DoD
Components will make Phase I awards to small businesses
typically on a one-half person-year effort over a period
generally not to exceed six months (subject to negotiation).
PL 102-564 allows agencies to award Phase I contracts up
to $100,000 without justification. =~ Where applicable,
specific funding_instructions are contained in Section 8 for
each DoD Component.

5.2 Awards (Phase II)

a. Number of Phase II Awards. The number of
Phase II awards will depend upon the results of the Phase
I efforts and the availability of funds. The DoD
Components anticipate that approximately 40 percent of its
Phase I awards will result in Phase II projects.

b. Type of Funding Agreement. Each Phase II
proposal selected for award will be funded under a
negotiated contract and may include a fee or profit.

¢. Project Continuity. Phase II proposers who wish
to maintain project continuity must submit proposals no
later than 30 days prior to the expiration date of the Phase
I contract and must identify in their proposal the work to
be performed for the first four months of the Phase II
effort and the costs associated therewith. These Phase II
proposers may be issued a modification to the Phase 1
contract, at the discretion of the government, covering an
interim period not to exceed four months for preliminary
Phase II work while the total Phase II proposal is being
evaluated and a contract is negotiated. This modification
would normally become effective at the completion of
Phase I or as soon thereafter as possible. Funding, scope
of work, and length of performance for this interim period
will be subject to negotiations. Issuance of a contract
modification for the interim period does not commit the
government to award a Phase II contract. See special
instructions for each DoD Component in Section 8.

d. Average Dollar Value of Awards. Phase II
awards will be made to small businesses based on results of
the Phase I efforts and the scientific, technical, and
commercial merit of the Phase II proposal. Average Phase
Il awards will typically cover 2 to 5 person-years of effort
over a period generally not to exceed 24 months (subject to
negotiation). PL 102-564 states that the Phase II awards
may be up to $750,000 each without justification. See
special instructions for each DoD Component in Section 8.

5.3 Reports

a. Content. A final report is required for each Phase
I project. The report must contain in detail the project
objectives, work performed, results obtained, and estimates
of technical feasibility. A completed SF 298, "Report
Documentation Page”, will be used as the first page of the
report. In addition, Monthly status and progress reports
may be required by the DoD agency. (A Sample SF 298
is provided in Reference D.)

b. Preparation.

(1) To avoid duplication of effort, language used to report
Phase I progress in a Phase II proposal, if submitted,
may be used verbatim in the final report with changes
to accommodate results after Phase II proposal
submission and modifications required to integrate the
final report into a self-contained comprehensive and
logically structured document.

(2) Block 12a (Distribution/Availability Statement) of the
SF298, "Report Documentation Page" in each
unclassified final report must contain one of the
following statements:

(a) Distribution authorized to U.S. Government
Agencies only; report contains proprietary data
produced under SBIR contract. Other requests
shall be referred to the performing organization
in Block 7 of this form.

(b) Approved for public release; SBIR report,
distribution unlimited.

(3) The report abstract (Block 13 of the SF 298, "Report
Documentation Page") must identify the purpose of the
work and briefly describe the work carried out, the
finding or results and the potential applications of the
effort. Since the abstract may be published by the
DoD, it must not contain any proprietary or classified
data.

¢. Submission. SIX COPIES of the final report on
each Phase I project shall be submitted within the DoD in
accordance with the negotiated delivery schedule. Delivery
will normally be within thirty days after completion of the
Phase I technical effort. One copy of each unclassified
report shall be delivered directly to the DTIC, ATTN:
Document Acquisition, Cameron Station, Alexandria, VA
22304-6145.

5.4 Payment Schedule

The specific payment schedule (including payment
amounts) for each contract will be incorporated into the
contract upon completion of negotiations between the DoD
and the successful Phase I or Phase II offeror. Successful
offerors may be paid periodically as work progresses in
accordance with the negotiated price and payment schedule.
Phase I contracts are primarily fixed price contracts, under




which monthly progress payments may be made up to 90%
of the contract price excluding fee or profit. The contract
may include a separate provision for payment of a fee or
profit. Final payment will follow completion of contract
performance and acceptance of all work required under the
contract. Other types of financial assistance may be
available under the contract.

5.5 Markings of Proprietary or Classified Proposal
Information

The proposal submitted in response to this solicitation
may contain technical and other data which the proposer
does not want disclosed to the public or used by the
government for any purpose other than proposal evaluation.

Information contained in unsuccessful proposals will
remain the property of the proposer except for Appendices
A and B. The government may, however, retain copies of
all proposals. Public release of information in any
proposal submitted will be subject to existing statutory and
regulatory requirements.

If proprietary information is provided by a proposer
in a proposal which constitutes a trade secret, proprietary
commercial or financial information, confidential personal
information or data affecting the national security, it will
be treated in confidence, to the extent permitted by law,
provided this information is clearly marked by the proposer
with the term "confidential proprietary information" and
provided that the following legend which appears on the
title page (Appendix A) of the proposal is completed:

"For any purpose other than to evaluate the
proposal, this data except Appendix A and B shall
not be disclosed outside the government and shall
not be duplicated, used, or disclosed in whole or in
part, provided that if a contract is awarded to the
proposer as a result of or in connection with the
submission of this data, the government shall have
the right to duplicate, use or disclose the data to the
extent provided in the contract. This restriction does
not limit the government’s right to use information
contained in the data if it is obtained from another
source without restriction. The data subject to this
restriction is contained in page(s) of this
proposal.”

Any other legend may be unacceptable to the
government and may constitute grounds for removing the
proposal from further consideration and without assuming
any liability for inadvertent disclosure. The government
will limit dissemination of properly marked information to
within official channels.

In addition, each page of the proposal containing
proprietary data which the proposer wishes to restrict must
be marked with the following legend:

"Use or disclosure of the proposal data on lines
specifically identified by asterisk (*) are subject to
the restriction on the cover page of this proposal.”

The government assumes no liability for disclosure or
use of unmarked data and may use or disclose such data for
any purpose.

In the event properly marked data contained in a
proposal in response to this solicitation is requested
pursuant to the Freedom of Information Act, 5 USC 552,
the proposer will be advised of such request and prior to
such release of information will be requested to
expeditiously submit to the DoD Component a detailed
listing of all information in the proposal which the proposer
believes to be exempt from disclosure under the Act. Such
action and cooperation on the part of the proposer will
ensure that any information released by the DoD
Component pursuant to the Act is properly determined.

Those proposers that have a classified facility
clearance may submit classified material with their
proposal. Any classified material shall be marked and
handled in accordance with applicable regulations.
Arbitrary and unwarranted use of this restriction is
discouraged. Offerors must follow the Industrial Security
Manual for Safeguarding Classified Information (DoD
5220.22M) procedures for marking and handling classified
material.

5.6 Copyrights

To the extent permitted by statute, the awardee may
copyright (consistent with appropriate national security
considerations, if any) material developed with DoD
support. DoD receives a royalty-free license for the
Federal Government and requires that each publication
contain an appropriate acknowledgement and disclaimer
statement.

5.7 Patents

Small business firms normally may retain the principal
worldwide patent rights to any invention developed with
government support. The government receives a royalty-
free license for its use, reserves the right to require the
patent holder to license others in certain limited
circumstances, and requires that anyone exclusively
licensed to sell the invention in the United States must
normally manufacture it domestically. To the extent
authorized by 35 USC 205, the government will not make
public any information disclosing a government-supported
invention for a period of four years to allow the awardee
to pursue a patent.

5.8 Technical Data Rights

Rights in technical data, including software, developed




under the terms of any contract resulting from proposals
submitted in response to this solicitation shall remain with
the contractor, except that the government shall have the
limited right to use such data for government purposes and
shall not release such data outside the government without
permission of the contractor for a period of four vears from
completion of the project from which the data was
generated unless the data has already been released to the
general public. However, effective at the conclusion of the
four-year period, the government shall retain a royalty-free
license for government use of any technical data delivered
under an SBIR contract whether patented or not. See FAR
clause 52.227-20, "Rights in Data - SBIR Program" and
DFARS 252-227-7013 alternate II(3) "Government Purpose
License Rights". '

5.9 Cost Sharing

Cost sharing is permitted for proposals under this
solicitation; however, cost sharing is not required nor will
it be an evaluation factor in the consideration of any Phase
I proposal.

5.10 Joint Ventures or Limited Partnerships

Joint ventures and limited partnerships are eligible
provided the entity created qualifies as a small business as
defined in Section 2.2 of this solicitation.

5.11 Research and Analytical Work

a. For Phase I a minimum of two-thirds of the
research and/or analytical effort must be performed by the
proposing firm unless otherwise approved in writing by the
contracting officer.

b. For Phase II a minimum of one-half of the research
and/or analytical effort must be performed by the proposing
firm, unless otherwise approved in writing by the
contracting officer.

5.12 Contractor Commitments

Upon award of a contract, the contractor will be
required to make certain legal commitments through
acceptance of government contract clauses in the Phase I
contract. The outline that follows is illustrative of the
types of provisions required by the Federal Acquisition
Regulations that will be included in the Phase I contract.
This is not a_complete list of provisions to be included in
Phase I contracts, nor does it contain specific wording of
these clauses. Copies of complete general provisions will
be made available prior to award.

a. Standards of Work. Work performed under the
contract must conform to high professional standards.
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b. Inspection. Work performed under the contract is
subject to government inspection and evaluation at all
reasonable times.

¢. Examination of Records. The Comptroller
General (or a fully authorized representative) shall have the
right to examine any directly pertinent records of the
contractor involving transactions related to this contract.

d. Default. The government may terminate the
contract if the contractor fails to perform the work
contracted.

e. Termination for Convenience. The contract may
be terminated at any time by the government if it deems
termination to be in its best interest, in which case the
contractor will be compensated for work performed and for
reasonable termination costs.

f.  Disputes. Any dispute concerning the contract
which cannot be resolved by agreement shall be decided by
the contracting officer with right of appeal.

g. Contract Work Hours. The contractor may not
require an employee to work more than eight hours a day
or forty hours a week unless the employee is compensated
accordingly (that is, receives overtime pay).

h. Equal Opportunity. The contractor will not
discriminate against any employee or applicant for
employment because of race, color, religion, sex, or
national origin.

i. Affirmative Action for Veterans. The
contractor will not discriminate against any employee or
applicant for employment because he or she is a disabled
veteran or veteran of the Vietnam era.

R Affirmative Action for Handicapped. The
contractor will not discriminate against any employee or
applicant for employment because he or she is physically
or mentally handicapped.

k. Officials Not to Benefit. No member of or
delegate to Congress shall benefit from the contract.

L Covenant Against Contingent Fees. No person
or agency has been employed to solicit or secure the
contract upon an understanding for compensation except
bona fide employees or commercial agencies maintained by
the contractor for the purpose of securing business.

m. Gratuities. The contract may be terminated by the
government if any gratuities have been offered to any
representative of the government to secure the contract.




n. Patent Infringement. The contractor shall report
each notice or claim of patent infringement based on the
performance of the contract.

o. Military Security Requirements. The contractor
shall safeguard any classified information associated with
the contracted work in accordance with applicable
regulations.

p. American Made Equipment and Products. When
purchasing equipment or a product under the SBIR funding
agreement, purchase only American-made items whenever
possible.

5.13 Additional Information

a. General. This Program Solicitation is intended for
information purposes and reflects current planning. If
there is any inconsistency between the information
contained herein and the terms of any resulting SBIR
contract, the terms of the contract are controlling.

b. Small Business Data. Before award of an SBIR
contract, the government may request the proposer to
submit certain organizational, management, personnel, and
financial information to confirm responsibility of the
Proposer.

c. Proposal Preparation Costs. The government is
not responsible for any monies expended by the proposer
before award of any contract.

d. Government Obligations. This Program
Solicitation is not an offer by the government and does not
obligate the government to make any specific number of
awards. Also, awards under this program are contingent
upon the availability of funds.

e. Unsolicited Proposals. The SBIR Program is not
a substitute for existing unsolicited proposal mechanisms.
Unsolicited proposals will not be accepted under the SBIR
Program in either Phase I or Phase II.

f. Duplication of Work. If an award is made
pursuant to a proposal submitted under this Program
Solicitation, the contractor will be required to certify that
he or she has not_previously been, nor is currently being,
paid for essentially equivalent work by an agency of the
Federal Government.

g. Classified Proposals. If classified work is
proposed or classified information is involved, the offeror
to the solicitation must have, or obtain, security clearance
in accordance with the Industrial Security Manual for
Safeguarding Classified Information (DoD 5220.22M).

6.0 SUBMISSION OF PROPOSALS

An original plus (4) copies of each proposal or
modification will be submitted, in a single package, as
described below, unless otherwise stated by specific
instructions in Section 8.0.

NOTE: THE ORIGINAL OF EACH PROPOSAL MUST
CONTAIN A COMPLETED RED COPY OF APPENDIX A
(COVER SHEET) AND APPENDIX B (PROJECT
SUMMARY), AND A COMPANY COMMERCIALIZATION
REPORT (see Section 3.4.n).

6.1 Address

Each proposal or modification package must be
addressed to that DoD Component address which is
identified for the specific topic in that Component’s
subsection of Section 8.0 to this solicitation.

The name and address of the offeror, the solicitation
riumber and the topic number for the proposal must be
clearly marked on the face of the envelope or wrapper.

Mailed or handcarried proposals must be delivered to
the address indicated for each topic. Secured packaging is
mandatory. The DoD Component cannot be responsible
for the processing of proposals damaged in transit.
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All copies of a proposal must be sent in the same
package. Do not send separate information copies or
several packages containing parts of the single proposal.

6.2 Deadline of Proposals

Deadline for receipt of proposals at the DoD
Component is 2:00 p.m. local time, January 13, 1995.
Any proposal received at the office designated in the
solicitation after the exact time specified for receipt will not
be considered unless it is received before an award is
made, and: (a) it was sent by registered or certified mail
not later than January 6, 1995 or (b) it was sent by mail
and it is determined by the government that the late receipt
was due solely to mishandling by the government after
receipt at the government installation.

Note: There are no other provisions for late receipt of
proposals under this solicitation.

The only acceptable evidence to establish (a) the date
of mailing of a late-received proposal sent either by
registered mail or certified mail is the U. S. Postal Service
postmark on the wrapper or on the original receipt from the




U. S. Postal Service. If neither postmark shows a legible
date, the proposal shall be deemed to have been mailed
late. The term postmark means a printed, stamped, or
otherwise placed impression (exclusive of a postage meter
machine impression) that is readily identifiable without
further action as having been supplied and affixed on the
date of mailing by employees of the U. S. Postal Service.
Therefore, offerors should request the postal clerk to place
a hand cancellation bull’s-eye postmark on both the receipt
and the envelope or wrapper; (b) the time of receipt at the
government installation is the time-date stamp of such
installation on the proposal wrapper or other documentary
evidence of receipt maintained by the installation.

Proposals may be withdrawn by written notice or a
telegram received at any time prior to award. Proposals
may also be withdrawn in person by an offeror or his
authorized representative, provided his identity is made
known and he signs a receipt for the proposal. (NOTE:
the term telegram includes mailgrams.)

Any modification or withdrawal of a proposal is
subject to the same conditions outlined above. Any
modification may not make the proposal longer than 25
pages (excluding company commercialization record).
Notwithstanding the above, a late modification of an
otherwise successful proposal which makes its terms more
favorable to the government will be considered at any time
it is received and may be accepted.

6.3 Notification of Proposal Receipt

Proposers desiring notification of receipt of their

proposal must complete and include a self-addressed
stamped envelope and a copy of the notification form
(Reference A) in the back of this brochure. If multiple
proposals are submitted, a separate form and envelope is
required for each. Notification of receipt of a proposal by
the government does not by itself constitute a determination
that the proposal was received on time or not. The
determination of timeliness is solely governed by the
criteria set forth in Section 6.2.

6.4 Information on Proposal Status

Evaluation of proposals and award of contracts will be
expedited, but no information on proposal status will be
available until the final selection is made. However,
contracting officers may contact any and all qualified
proposers prior to contract award.

6.5 Debriefing of Unsuccessful Offerors
Upon_written request and after final award decisions

have been announced, a debriefing will be provided to
unsuccessful offerors for their proposals.

6.6 Correspondence Relating to Proposals

All correspondence relating to proposals should cite
the SBIR solicitation number and specific topic number and
should be addressed to the DoD Component whose address
is associated with the specific topic number.

7.0 SCIENTIFIC AND TECHNICAL INFORMATION ASSISTANCE

7.1 DoD Technical Information Services Available

Recognizing that small businesses may not have strong
technical information service support, the Defense
Technical Information Center (DTIC) is prepared to give
special attention to the needs of DoD SBIR Program
participants.

DTIC, a major component of the DoD Scientific and
Technical Information Program, serves DoD and other
federal agencies and their contractors by providing access
to and transfer of scientific and technical information
resulting from and describing DoD-funded research and
development.

The information assistance provided by DTIC enables
organizations preparing R&D proposals to DoD to make
better-informed bid decisions and technically stronger
submittals. DTIC prepares a Technical Information
Package (TIP) for most SBIR topics. TIPs contain a
bibliographic listing of technical reports from DoD-funded
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work in technical areas related to the SBIR topic. TIPs
may also include additional information provided by the
topic author and references to other information sources.
Firms responding to this solicitation are encouraged to
use Reference B at the back of this solicitation or telephone
DTIC for background information covering their proposal
topic areas. DTIC will return the material you request,
annotated with a temporary user code for use when
requesting additional information or when ordering
technical reports cited in a bibliography. To support SBIR
proposal preparation, reasonable quantities of technical
reports from the DTIC collection are available at no cost.
Internet access to the current DoD SBIR and STTR
solicitations as well as the Phase I and Phase I Award
Abstracts publications is provided by DTIC. These files
may be accessed via gopher at Internet address:
gopher.dtic.dla.mil on port 70, or through file transfer at
Internet address: asc.dtic.dla.mil (login is "anonymous”,
password is : your E-Mail address), under the /pub/sbir




directory.

Call, or visit (by prearrangement) DTIC at the
following location which is most convenient to you. All
written communications with DTIC must be made to the
Alexandria, VA, address.

Defense Technical Information Center
ATTN: DTIC-User Services
Building 5, Cameron Station
Alexandria, VA 22304-6145

(800) 363-7247 (800 DOD-SBIR)
(703) 274-6902

(703) 274-9274 (FAX)

DTIC Boston Regional Office
Building 1103, 5 Wright Street
Hanscom AFB

Bedford, MA 01731-5000
(617) 377-2413

DTIC Dayton Regional Office

2690 C Street, Suite 4
Wright-Patterson AFB, OH 45433-7552
(513) 225-7905

DTIC Albuquerque Regional Office
PL/SUL

3550 Aberdeen Ave, SE

Kirtland AFB, NM 87117-6008
(505) 846-6797

DTIC Los Angeles Regional Office
222 N. Sepulveda Blvd., Suite 906
El Segundo, CA 90245-4320

(310) 335-4170

For information services in the areas of manpower,
personnel, training and simulation devices, human factors
and safety, contact the DTIC Manpower and Training
Research Information System (MATRIS):

DTIC MATRIS Office

ATTN: DTIC-AM, Sally Ames
San Diego, CA 92152-6800
(619) 553-7008

DTIC also provides access to specialized reference
services and subject matter expertise within the DoD-
sponsored Centers for Analysis of Scientific and Technical
Information (IACs). IACs are concerned with the
Scientific and Technical Information content of worldwide
engineering, technical and scientific documents and
databases. For more information on how to utilize the
DTIC IAC program and other DoD TACs contact:
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Defense Technical Information Center
DTIC-IAC Program Manager
Alexandria, VA 22304-6145

(703) 274-6260

(703) 274-0980 (FAX)

7.2 Other Technical Information Assistance Sources

Other sources provide technology search and/or

document services and can be contacted directly for service
and cost information. These include:

National Technical Information Services
5285 Port Royal Road

Springfield, VA 22161

(703) 487-4600

(703) 321-8547 (FAX)

University of Southern California
Technology Transfer Center

3716 South Hope Street, Suite 200

Los Angeles, CA 90007-4344
(800) 872-7477 (outside CA)
(213) 743-6132

(213) 746-9043 (FAX)

Center for Technology Commercialization
Massachusetts Technology Park

100 North Drive

Westborough, MA 01581

(508) 870-0042

(508) 366-0101 (FAX)

Great Lakes Technology Transfer Center/Battelle
25000 Great Northern Corporate Center, Suite 260
Cleveland, OH 44070

(216) 734-0094

(216) 734-0686 (FAX)

Midcontinent Technology Transfer Center
Texas Engineering Experiment Station

The Texas A&M University System

237 Wisenbaker Engineering Research Center
College Station, TX 77843-3401

(409) 845-8762

(409) 845-3559 (FAX)

Mid-Atlantic Technology Applications Center
University of Pittsburgh

823 William Pitt Union

Pittsburgh, PA 15260

(800) 257-2725

(412) 648-7000

(412) 648-7003 (FAX)




Southern Technology Application Center
University of Florida, College of Engineering
Box 24, One Progress Boulevard

Alachua, FL 32615

(904) 462-3913

(800) 225-0308 (outside FL)

(904) 462-3898 (FAX)

Federal Information Exchange, Inc.
555 Quince Orchard Road, Suite 200
Gaithersburg, MD 20878

(301) 975-0103

(301) 975-0109 (FAX)

7.3 DoD Counseling Assistance Available

Small business firms interested in participating in the
SBIR Program may seek general administrative guidance
from small and disadvantaged business utilization specialists
located in various Defense Contract Management activities
throughout the continental United States. These specialists
are available to discuss general administrative requirements
to facilitate the submission of proposals and ease the entry
of the small high technology business into the Department

of Defense marketplace. The small and disadvantaged
business utilization specialists are expressly prohibited from
taking any action which would give an offeror an unfair
advantage over others, such as discussing or explaining the
technical requirements of the solicitation, writing or
discussing technical or cost proposals, estimating cost or
any other actions which are the offerors responsibility as
outlined in this solicitation. (See Reference C at the end of
this solicitation for a complete listing, with telephone
numbers, of Small and Disadvantaged Business Utilization
Specialists assigned to these activities.)

7.4 State Assistance Available

Many states have established programs to provide
services to those small firms and individuals wishing to
participate in the Federal SBIR Program. These services
vary from state to state, but may include:

- Information and technical assistance;

- Matching funds to SBIR recipients;

- Assistance in obtaining Phase III funding.
Contact your State Government Office of Economic
Development for further information.

8.0 TECHNICAL TOPICS

Section 8 contains detailed topic descriptions outlining the technical problems for which DoD Components requests
proposals for innovative R&D solutions from small businesses. Topics for each participating DoD Component are listed and

numbered separately. Each DoD Component Topic Section contains topic descriptions, addresses of organizations to which
proposals are to be submitted, and special instructions for preparing and submitting_proposals to_organizations within the

component. Read and follow these instructions carefully to help avoid administrative rejection of your proposal.

Component Topic Sections Pages

NaVY ottt e e e e e e NAVY 142

AL FOTCE .« i i e e e e e e e e e e e e AF 1-197

Defense Nuclear AZENCY . . . . o v ot i it ittt e e e DNA 1-12

Ballistic Missile Defense Organization . ............. .. ..o, BMDO 1-7
SOCOM 1-5

U.S. Special Operations Command

Appendices A, B and C follow the Component Topic Sections. Appendix A is a red-printed Proposal Cover Sheet,
Appendix B is a red-printed Project Summary form, and Appendix C is an outline for the Cost Proposal. An original red-printed
copy of Appendix A and Appendix B must be included with each proposal submitted.
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NAVY
Proposal Submission

The responsibility for the implementation, administration and management of the Navy SBIR program is with the Office of Naval
Research. The Navy SBIR Program Manager is Mr. Vincent D. Schaper. Inquiries of a general nature may be brought to the
Navy SBIR Program Manager’s attention and should be addressed to:

Office of Naval Research
ATTN: Mr. Vincent D. Schaper
ONR 362 SBIR

800 North Quincy Street
Arlington, VA 22217-5660
(703) 696-8528

All SBIR proposals should be submitted to the above address and must be received by the date and time indicated in Section
6.2 "Deadline Of Proposal" appearing in the front part of this DOD solicitation.

The Navy’s SBIR program is a mission-oriented program which integrates the needs and requirements of the Navy primarily
through science and technology dual-use, critical technology topics. A total of 31 Science and Technology (S&T) areas has been
identified (see Table 1). While all of these areas may not be funded equally during the two annual DOD SBIR solicitations in
which the Navy participates, topics will be funded according to a priority it has established to meet its mission goals and
responsibilities.

This solicitation contains a mix of broad topics and single narrow topics. Please read the information contained in this solicitation
carefully before sending your proposal. This solicitation contains a greater amount of broad topics, permitting greater latitude
for small businesses to submit their solutions to Navy requirements. Be aware that the Navy is attempting to determine the
effectiveness of such a solicitation. Your reaction to the form and substance of these solicitation topics vis-a-vis those of previous
solicitations sent on a separate sheet of paper along with your proposal would be appreciated. Also be aware that the Navy is
shifting the participation emphasis of its SBIR Program solicitation from the first solicitation (eg 95.1) to the second solicitation
of the fiscal year (eg 95.2). Therefore this solicitation has is a lower level of participation (fewer topics) from Navy activities.
This solicitation does have participation from Marine Corps, Naval Air Systems Command, and Naval Sea Systems Command.

When preparing your proposal keep in mind that Phase I should address the feasibility of the solution to the topic. Phase II is
the demonstration of the technology that was found feasible in Phase 1. Only those Phase I awardees which have been invited
to submit a Phase II proposal by the Navy technical point of contact (TPOC) during or at the end of successful Phase I effort
will be eligible for a Phase II award. All Phase I and Phase II proposals should be sent to the Navy SBIR Program Office for
proper processing. Phase III efforts should be reported to the SBIR program office noted above.

As in the past solicitation the Navy will provide potential awardees the opportunity to reduce the gap between Phases I & I
if they provide a $70,000 maximum feasibility Phase I proposal and a fully costed, well defined ($30,000 maximum) Phase I
Option to the Phase I. The Phase I Option should be the initiation of the demonstration phase of the SBIR project (i.e. initial
part of Phase I). When you submit a Phase II proposal it should consist of three elements: 1) a $600,000 maximum
demonstration phase of the SBIR project (i.e. Phase IT); 2) a transition or marketing plan (formerly called "a commercialization
plan") describing how, to whom and at what stage you will market your technology to the government and private sector; 3)
a Phase II Option ($150,000 maximum) which would be a fully costed and well defined section describing a test and evaluation
plan or further R&D if the transition plan is evaluated as being successful. While Phase I proposals with the option will adhere
to the 25 page limit (section 3.3), Phase II proposals together with the Phase II option will be limited to 40 pages. The transition
plan should be in a separate document

Evaluation of proposals to the Navy will be accomplished using in-house Navy and other government scientific personnel,
depending on the topic or proposals involved. Selection of Phase I proposals will be based upon technical merit and other criteria
as discussed in this solicitation document. Due to limited funding, the Navy reserves the right to limit awards under any topic
and only those proposals considered to be of superior quality will be funded.
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TABLE 1. NAVY MISSION CRITICAL SCIENCE AND TECHNOLOGY AREAS

TECHNOLOGY

Aerospace Propulsion and Power
Aerospace Vehicles

Chemical and Biological Defense
Command, Control, and Communications
Computers

Conventional Weapons

Electron Devices

Electronic Warfare

Environmental Quality and Civil Engineering
Human-System Interfaces

Manpower and Personnel

Materials and Structures

Medical

Sensors

Surface/Undersurface Vehicles

Software

Training Systems

NAVY-2

SCIENCE

Computer Sciences
Mathematics

Cognitive and Neural Sciences
Biology and Medicine
Terrestrial Sciences
Atmospheric and Space Science
Ocean Science

Chemistry

Physics

Electronics

Materials

Mechanics

Environmental Science
Manufacturing Science




SUBJECT/WORD INDEX TO THE NAVY SBIR 95.1 SOLICITATION

SUBJECT/WORD TOPIC NO.
B D IMAZINE . . o v et e e 21
ACOUSHIC SEMSOT .+ o v v v vt e it e e e e e et e e et e e e 35
ACOUSHIC SOUITE .+« o v v o v v v e e e e e e e et e e e et et e e ettt e e ia et e e e 5
ACHVE ACOUSHCS . o o v v v e e it et e e et ettt e e e e e e 17
Adaptive FIlter . . . . oot e e s 55, 56
Advanced COMPOSIEES . . . . .« oottt i e e e e e 39
Advanced Counterming SYSIEIML . . . . . o o v vt vttt ittt e e e e e e e 48
Advanced signal Processing . . . . . ..o 14
ATFCIaft tracking . . . . o oot e e e e e e e 9
Algorithms . . . .. o o e e 15, 45, 56, 58, 59, 61, 67
ANEINA . . . o . i e i e e et et e e et e e e e e e e e e e e e e e 8, 44, 46, 47, 57, 66
APEITUIES . . o o o et ittt e e e e e e e e 3
7Ny 38
AUIOMALION . . . o v vttt e e e it e e ettt e e e e 38, 61
BalliStiC TESISIANCE .« . .« & v v v v v e et et e e e e e e e e e e e e e 48
Biodegradable . ... ... ...ttt e s 11
Blade and VANE . . . . . o ottt e e e e e e e e 37
Brake specific fuel consumption . . . . . . . ... . e 31
Broadband . . . . . . ottt e e e e e e e e e e e e e e e e e 5
BUIK . ..t e e e e e e e e e 48
7 [ 48
Case Material . . . . o o ottt e e e e e e e e e e e e e 48
Ceramic MatriX COMPOSIEES . . .« o v v vt vt e it e e bt te s et ia e e et e oot e 34
COIAMICS .+« v o v o e et et e e e et et et et et e e e e e 28
Chaos in Signal Processing . . . . . . .ot v i it e e e e 12
ClasSifiCation . . . . v vt e et e e e e e e e e e e e e e e e e e e e 12, 15, 17, 21, 54, 58, 59
L) 173 ¢=3 1 < S 7
COllSION AVOIdANCE . . . . v ot it e et e bt et e e ettt e et et et et e s 16, 47
Commercial airCraft . . . . .. . . i e e e e 32,33,35
Communication PTOtOCOIS . . v v v v v i i ittt e e e e e e e e e e e e 22
COMPOSIEES + + o v v o v e e e e e e e i s e e e e e e e 32, 34, 37, 39
Computer-aided software engineering . ... ... ... .o u it e 38
L0 11711 1= RS 5,48
COTS . o e e e e e e e e e e e e e 53, 57, 59
Crash IMJUIY . . . . ottt it e e e it e te et e e e 29
CIYOEeniC PACKAZES .« & o o v o v v e ettt e e et a e e e 18
LN TS & (=) 0 1V =S 55, 56
Data COMPIESSION .« . v o v v b ot e e e et a e ta e e e ea e e ot 15,21, 25
Data fUSION . . . . o o et e e e e e e e 13, 61
DIagROSHCS - . ¢ o v ottt e e e e e 7, 12, 35, 41, 66
03T O 31
Digital . . .. e e 10, 25, 46, 53, 65
Digital Spread SPECHUM . . . . . o ottt ittt et ittt e e 10
DUIAbIlItY . . . ..t 34
Barth Satellite . . . . . o o ot i e e e e e e e e e e e 48
EJECHOM . . oottt i ittt et e e 29
Electro-optic COUNEEIMEASUIE « . . . o v v v v v n e v e e eos e e et a e st o iaa s e et s s 4
EleCtro-optCal . . . . oottt e e e 6, 51
EMIShielding . . . .o vt i ittt it ittt it it i ittt et e 42
BRgine . . ottt i e 6, 28, 31, 32, 34, 36, 37
EOnVIrONmMent . . ..o vt v et a i it e e ieen e ae e 2, 11, 21, 22, 26-28, 34, 38, 40, 50, 52, 55, 61, 63, 67
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Exhaust partiCulates . . . . . oottt e e e e e e 36

Explosive Ordinance Disposal . . . . . . oo ottt e 48
BaSIEIEIS &« o o e e e e e e e e e e e e e e e e e e e e e e e 28
Fatigne traCKiNg . . . . . oo oottt e e 33
Feature EXITACHOM .« + v v v v o o e v et e et e et e e e e et et e e e 23
1533 )51 I 7
2T 48, 55, 56, 62, 67
Fire Retardant . . . . o v v o ot e et i et ettt e e et ettt ittt e e e e 48
2 11 1 21, 56
70 ) » XS 37
10T 1 31, 48
FUZE SEEKET .« o o o i e e e e e e e e e e e e e e e e et e e s 47
Gabor Trans O . . . o o o e e e e e e e e e e e et e e e e e 43
GalVaniC COTTOSION . . o o v o o v v et e e e e e et e et et ettt e s s et e ettt tae s s tae e 28
GearbOX MOMILOTINE .+ « « o v v v e o v e e ettt ot et e et m e e ettt 35
Global INfOIMAtION . . & . o o o e et e et et e e e e e e e 48
Global POSIIONING . . .« ¢ o vttt 6, 16, 45, 46, 48
GPS . o e e e e e e 6, 16, 43, 45, 46
GPS JAMIMUNE . . o ottt e et et e e e 45
Graphite/EPOXY - . -« o v v vttt e e 39
Hand Launched Unmanned Aerial Vehicle . . ... ... ... et 10, 16, 19
Heavy fUel . . .o oottt e e 31
Helmet MOUNEEA . . . o o o e e e e e ettt e o et et es s ee ettt eeeeeees 48
Helmet Weight . . . oo ettt et it et e s i ettt e e e 29
High temperature superconductors . .. . ... .«ccevunnn ot e e e 44
HOTSEPOWET .« o e v v v v e e e e et et e et e e et s e e e e e et 31
Human-system iNErfACES . . . . . oo v v v vttt e e e e 13, 22
5 23 < I 16
1051, SR O I IR 55
TMAZE COMPIESSION .+« ¢ ¢« v v v b et aa e oo s s aaaaeeeeseeo s s s s es et 25
107 2 I 23-25, 56
IMPUISIVE SOUCES . . . .« v v vt e e e e e e et e ot et e e et e e 14
Information . ... ......coiuieeininnnnnn 1,9, 10, 13, 14, 17, 18, 21, 22, 27, 30, 38, 43, 46, 48, 58, 59, 61, 65
INFEATEd .« . . ot e e e e et e e e e e e e e e 7,9, 18, 20, 21, 41, 51
Infrared focal plane array .......... IR 7
INStIUMENAION . « « o o v o e e e et ettt e e e e e e o e ettt e e 18, 27, 36
(IR 21127 A R 48
0T O g I I 4,9, 20, 30, 51
LaSer WAININZ SENSOT . . 4 .+« « . . vt v et oot s s e 4
LID AR . . s et e e e e e e e e e e e e 30
LightWeight . . . . oottt et 9, 10, 16, 19, 28, 31, 42, 58, 60
5T R I 48
LIthOGIAPNY .« o o oot e e ettt e e e e e 20
LOFAR . e e e e e s e e e e e e e e e e e e 15
07T - I I I 48, 65
Low-cost Data MK .« . o v v e e e e et ettt e e e e e e 10
MaChifIE « . o o v v v e e e et et 32, 39
MEAINIENANCE .« & v v v v e e e e e e e e e e ettt et e e 35, 37, 40, 64, 65
Yy 1Y T I 30
MICTOMECHANICAL & &« « v o v o e e e et e e et e et et e 41
Mine COUNLETTIEASUTES . « o « « o o o v o s oo e e e e e e m bt e e e ta e et e an e aeees s s s a e 48
MINE DEtECHOM & & o o v v v e e e e e e et e e et e e e e e e e 48
MIDES & . ot e e e e e e e e e e e e e e e 53
Mission Planning and Rehearsal . ... ... .. ..t 23,24
MiSSION REMEATSAL & & & v v v e e e et et e e et e et e s et et e e e s 22
(s 1 11 U I 21, 34




LY Y L 24 T 0 o + 22

Multiple SENSOIS . . . . v v vttt i it e e e e e 1
MUItITESOIULION . . . . . o ottt et it et e s e e e e e e e e e e 43
Multispectral . . . . . . .. e e e e e 18
Narrow passband UV filter . . . . . ... e e 48
Navy airCraft . . . ... oottt e e e e 32-34, 36
1.2/ 33
Near Field . . oottt e e e e e e e e e e e e e e 66
NEtWOTK . . o e e e e e e e e 8, 48, 59
Networked Advice . . . ......... e e e e e e e e e e e e e e e e 22
NOD-INtrUSIVE MEASUTEMENE . . . & v o v v v vt e e e et e e e e oot et s e et m it e e ettt an e 36
NOD-SEALIONALY . . . o vt ettt ettt ittt ittt et it e e e e e 43
Nonlinear signal processing . . . . . . .. oottt e e e s 12
OCELANM SEISOIS &« v v v v v v v v e et e e e e e e e e e e e e ettt e e e e 11
Open ATCRItECIUIE . . . . . . o ittt i it e et 21
Optical COMMUNICALION . . . . . o o vttt et it e it e et e it ae e e eae e ie e 9
073 7,9, 42,49, 51
Orientation MEASUTEIMENT . . . . .t v v voe v ettt e et e e a e e e m e e mn e e et e ittt esen e e 6
Photogrammetry . . ... ..ot i it it ieiee e iaee e e e e e e 24
2 T P 47
Power/Energy Density . . .. ..o ittt it e e 19
PriINE MOVEL . . o i vt it it e e e e e e et e et e et e e e e e e e e e e 48
PrOCESSOTS & o v v v v v e s e e e e e e e e e e e e e e e e e e e 3, 58, 59
PropUISION . . . . . . o e e et e 28, 32, 37
PUISEd POWET . . o o o it et ittt et e e e e e s 20
22 1« T R 48
Radar . . oo e e e e e e e 6-8, 16, 20, 57, 64, 67
Radio FreqUenCY . . . . . v v it ittt it ettt et et e e e 48
RO . ottt e e e e e e e 8
Real-time . . . . o it ittt it e e e e e 10, 15, 21, 25-27, 30, 56
Receiver inStrimentatiON . . . . . o v v v v e et e e e et e e e e e e e e 27
Rechargeable Batteries . . . . . . . o ot vt it ittt e e e e 19
RECOMNAISSANICE « « « o v v v e e et e e e et e e et ittt et oot e e e seoae e 10, 16, 19, 25, 48
23 1110 = N 7, 20, 30, 48, 53
Remote SENSINZ . . . o v v v vt e e et e et e s e e e e e e e e e e e 7
Remote Wind SEISOT .+« & v v v v v v v v v e e e e ettt et e e e e e e e 30
REPAIT . . . it e e s 28, 37, 39, 63, 65
RESCUE T0CAtION « .« o v v v et e et e e e ettt et e e e e s 46
Scarfing . ... .. e e e e e e e e 39
SENSOr POINLINE .+ .« ¢ ot et e et e it e e e e e e e e 6
SENSOIS . v v vttt 1, 3,6, 11, 13, 17, 18, 27, 30, 35, 42, 46, 48, 49, 51, 52, 56, 57, 61, 62
Shaped Charge . . . . . . o ittt it it et it it e e 48, 60
ShOTE SUPPOTE . . o o o ottt e e e 65
SIMUIAtON . . . . o ot e e e e 21, 22, 50, 52, 64, 67
SINEIE SEMSOIS . . o v v vt e ettt ettt et e e e e 1
SO EWALE & o o v e o e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e 2,3, 38, 58
RTe) FT o 3) 11T« 48
LY 1e R 72 1 20, 51
O30 17 o 54, 58, 59, 61, 62
SOMODUOYS . . o ot i 15
Spatial SOUNA . . . . .. i e 26
SPINAl IMJUIY . . . o it e 29
Structural FALEUE . . . . o . ot ot e 33
SUIADIIEY . . . oottt et e e e e e e 38
SUPETCONAUCIONS . .« o v et e ettt e e e e ... 8,44
SUPETireCtiVe AITAYS . . .« o vttt et it e e e e e e e 44
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SUPPOITAbIlity . . . o o ot e 28, 37

SUITACE DISCRATEE . « o o oot v et ettt et et e 5
Surface MODIlIy . . . . oottt e 48
Survivability . . ... .. e 28, 29, 36, 48
SYNthetic APETIUIE . . . . . o oot ettt e e e et e e e 21
Synthetic eNVIFONMENLS . . . . . o ottt ettt e et e e e 21, 26
T 001117 O ORI 48
Telemetry tANSIMILET . . . . v v v v e e e e e e e e e e s m e e e e 46
Terrain VISUaliZAtiOn . . . v v o v vt v e e i e e et e e e e e e e e 23, 24
THIN FIIIS & & ot s e s e e e e e e e e e e e e e e e e e e e e e e e e 42
TEACKINE © « « o o e e e e e e e e e e e e 1, 9, 33, 46, 50, 57, 67
TEADS L & o . o o e e e e e e e e e e e e e e e e e e e e e e e e e 7, 21, 26, 48
TEABSIENES & & o o o v v e e e e e e e e e e e e e e e e e 15
T3 3 O 16
TUIBINE €NZINE . . o v v o o et ettt ettt e e e e 36
UNCOOIEA .+ o o ot e e e e e e e e e e e e e e e e e 9,41
UNAErWater ACOUSHES + « + v v v e v e e e e e et e ettt e e e et e et 15
Underwater VehiCle . . o o v ottt e e e i e e et e e e e 53
5105/ O S I IR 63
VHE/UHF antennas . . . . o v v oo v v e me e ene s e e e 44
Vibration MONItOTINE . . . o o o v v e e e e e et i e s e e e e 35
A Ty T O I I 10, 25, 56
Virtual ENVIFOMMENTS &« o o o e e e e e e e e et et e e e e et 26
VIrtual TEAlIY . . v v v e e e e e e e e e 21, 23, 26, 48
A2 o 17, 48, 54, 58, 59, 61, 63
WaVEEUIAR . . o o oo vttt e e 47
Wavelet TEAnSTOIM .« o v v v o o e e et e e et e e e e e ettt et e e e e 15, 43
R 2 P A T I I 15
Weapon data PrOCESSINE . . o o v v v v v v e v e v et s oo 45
WVILELESS - & v v o e e e e e e e e e e e e e e e e 48
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N95-001

N95-002

N95-003

N95-004

N95-005

N95-006

N95-007

N95-008

N95-009

N95-010

N95-011

N95-012

N95-013

N95-014

N95-015

N95-016

N95-017

N95-018

N95-019

N95-020

N95-021

N95-022

N95-023

N95-024

N95-025

N95-026

DEPARTMENT OF THE NAVY SBIR 95.1 SOLICITATION TOPIC TITLES

Affordable Sensors and Avionics

Reconfigurable and Adaptive Avionic and Sensor Suites

Increased Reliability and Maintainability of Avionics and Sensors

Eyesafe Laser Threat Warning Capability

Surface Discharge (SD) Low Frequency Acoustic Source

Improved Attitude/Orientation Measurement Capability

Fiber Optic Coupled Infrared Focal Plane Array (FOCIRFPA)

Radar Cross Section (RCS) Reduction Using High Temperature Superconductors (HTS)
Optical Retromodulated Communication and Tracking System

Investigate a Robust and Secure Means of Communication for Command and Control of the Multiple Robotic
Vehicles and Transfer of Intelligence Data

Biodegradable Ocean Sensors

Exploiting Chaos for Signal Processing

Automatic Data Fusion Display

Advanced Signal Processing of Impulsive Waveforms

Wavelet Techniques for Compression of Acoustics Processing Signals

Development/Integration of Low Cost, Lightweight Collision Avoidance/Identify Friend or Foe (IFF)
Capability for Hand Launched Unmanned Aerial Vehicle (UAV) System.

Prototype Active Acoustics Technology for Use in Classifying Underwater Targets in Shallow Water.
Cryogenic Detector Package for Multiple Arrays

Lightweight, High Power/Energy Density, Rechargeable Battery for Robotic Technology Applications
Solid State Pulsed Power Driver

Virtual Reality

Intelligent Interface for Mission Rehearsal

Automated Feature Extrusion for Photo-real Perspective Scenes

Quick Response Terrain Visualization

Real Time Image Compression with Edge Feature Retention for Use During Airborne Reconnaissance

Spatial Acoustic Sound for Virtual Environment Applications
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N95-027 Referee Receiver Processing System

N95-028 Ceramic Fasteners for Aircraft Joining Applications

N95-029 Aircrew Head Support

N95-030 High Speed Three Dimensional (3-D) Scanning of Complex Air Flow Fields

N95-031 Innovative Small, Heavy Fuel Engine Concepts

N95-032 Next Generation Electrolytes for Use in Electrochemical Machining (ECM)

N95-033 Structural Fatigue Assessment via NDT/I Techniques

N95-034 Durability Modeling of Fiber Reinforced Ceramic Matrix Composites

N95-035 Acoustic Sensors Used for Gearbox Vibration Monitoring and Diagnostics

N95-036 Advanced Turbine Exhaust Particulate Measurement System

N95-037 Engine Composite Blade and Vane Repair

N95-038 Advanced Automatic Test System (ATS) Resources

N95-039 Automated Composite Scarfing/Step Machining Apparatus for Curved Structures

N95-040 Weapon Systems Improvements

N95-041 Sensitive Uncooled Micromechanical IR Detector

N95-042 Environmentally-Durable, Electrically-Conductive Coatings for High Speed Aircraft Windows and
Missile Domes

N95-043 Wavelet Transforms in Electronic Warfare (EW) Signal Processing

N95-044 Increasing Frequency Coverage of High Temperature Superconducting Antennas for VHF/UHF Applications

N95-045 GPS CCM Improvements

N95-046 GPS Telemetry Transmitter

N95-047 Arrays of Conformal Waveguide

N95-048 Systems and Technologies for Future Amphibious Warfare

N95-049 Develop Naval Gunfire Defense against Anti-Ship Missiles

NO95-050 Simulation of Optical Environmental Effects

NO95-051 High Repetition Rate Mid-Infrared Lasers

N95-052 Combat System Interface Simulation/Stimulation

N95-053 Submarine Portable Launch System
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N95-054

N95-055

N95-056

N95-057

N95-058

N95-059

N95-060

N95-061

N95-062

N95-063

N95-064

N95-065

N95-066

N95-067

Submarine Low Cost Littoral Water Sonar Passive Localization System

Development of Adaptive Filtering System to Eliminate CW Interference in Submarine IFM-Based
Electronic Support Measure (ESM) Systems.

Low Light Level Color Imaging with Image Processing

Innovative Passive Electromagnetic Sensors for Submarines

Develop an Active Advanced Signal Processing Techniques for Active Sonar Contact Classification
Develop Adaptive Neural Network Signal Processing

Develop Advanced Directed Energy/Blast Warheads for Torpedo Applications

Develop Active/Passive Data Fusion Operator Associate

Exploration of Sources of Opportunity for Submarine Sonar Systems

Develop the Dynamic Behavior of a Unmanned Undersea Vehicle (UUV) Surf Zone Vehicle Control
Radar Simulation

Develop Concepts for Delivering Logistic Information

Semi-Portable Antenna Near-Field Scanner

Develop Robust Estimation for Target Tracking
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DEPARTMENT OF THE NAVY
SBIR 95.1 TOPIC DESCRIPTIONS

NAVAL AVIATION REQUIREMENTS

PRODUCT AREA: Avionics and Sensors for Naval Aircraft

Navy landbased and shipbased aircraft require improved sensor and avionics systems to enable them to perform
functions of surveillance, fire control, electronic warfare, battle damage assessment, information management and dissemination,
and others, in support of Joint Strike, Joint Littoral, and Joint Surveillance missions. Targets and environments of interest
include underwater objects (submarines, mines) particularly in shallow waters, ships, aircraft, and land targets in ocean and
near-shore environments, under conditions of day and night, all weather, electronic jamming, and deception.

To meet these goals the Navy is looking for innovative solutions which promise measurable improvements in any (or

all) of the following three broad areas. The Navy will provide a minimum of two awards from quality proposals from the total
proposals received for these first three topics:

N95-001 TITLE: Affordable Sensors and Avionics

OBJECTIVE: To improve operational effectiveness in Naval sensors and avionics at an affordable cost.

DESCRIPTION: Affordable sensors and avionics which improve operational effectiveness in areas of detection, identification,
location, and tracking. Sensor or processing concepts which apply to single sensors, multiple sensors, or multiple platforms
are of interest.

PHASE I: Show feasibility of the concept.

PHASE II: Demonstrate the product.

PHASE III: Produce and market the product.

COMMERCIAL POTENTIAL: The technology developed under this SBIR should be useable in the civilian market.

N95-002 TITLE: Reconfigurable and Adaptive Avionic and Sensor Suites
OBJECTIVE: To develop reconfigurable and adaptive avionic and sensor suites.

DESCRIPTION: Reconfigurable and adaptive avionic and sensor suites which allow aircraft to be more responsive to
unanticipated changes, whether they are caused externally (i.e. the threat environment), or internally (i.e. system failure).
Architectural and engineering concepts, which apply evolutionary acquisition approaches to aircraft hardware and software, to
ease integration of new systems, and enable reconfiguration of existing systems, are of interest.

PHASE I. Show feasibility of the concept.

PHASE II: Demonstrate the product.

PHASE III: Produce and market the product.

COMMBERCIAL POTENTIAL: The technology developed under this SBIR should be useable in the civilian market.

N95-003 TITLE: Increased Reliability and Maintainability of Avionics and Sensors

OBJECTIVE: To increase reliability and maintainability of avionics and sensors.

DESCRIPTION: Increased reliability and maintainability of avionics and sensors to maximize availability and minimize mission
degradation caused by system failures. Concepts employing fault tolerant hardware and software, and use of common modules
(i.e. processors, apertures) are of interest.

PHASE I: Show feasibility of the concept.

PHASE II: Demonstrate the product.

PHASE III: Produce and market the product.
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COMMERCIAL POTENTIAL: The technology developed under this SBIR should be useable in the civilian market.

N95-004 TITLE: Eyesafe Laser Threat Warning Capability

OBJECTIVE: Provide adequate threat warning for future countermeasures systems to be deployed on Naval tactical aircraft.

DESCRIPTION: There is a trend toward constructing laser-guided weapons and laser rangefinders that pose no ocular hazards
to friendly forces. The optimum wavelength lasers for eye safety that are the safest operate at 1.54 microns, where the energy
is not focused on the retina or absorbed on the cornea but is absorbed in the vitreous humor. The technology to produce lasers
capable of operating in the 1.2 - 2.1 micron region of the spectrum is currently available and eyesafe laser systems are presently
on the market. These systems are based on Raman-shifted Nd:YAG sources, Erbium-based sources, and will eventually include
tunable Optical Parametric Oscillator (OPO)-based sources. This effort will produce a laser warning sensor that will provide
adequate warning to EOCM (Electro-optic Countermeasure) systems.

PHASE I: Provide a feasibility study which develops a method to detect eyesafe laser threats at ranges beyond 10
kilometers. This method should cover the near infrared spectrum from 1.1 to 2.1 microns, and must be sensitive at 1.54 microns.

" The method must include a flexible fiber bundle (> 6 meters length) between the collection optics and the detector to provide

isolation against radio frequency interference. The method must identify the laser wavelength to within 20 nanometers, and must
classify the laser pulse repetition rate and angle of arrival to within 10% and 3 degrees, respectively.

PHASE II: Develop, test and operationally demonstrate the eyesafe laser warning sensor outlined in PHASE L.

PHASE III: Produce the system demonstrated in the PHASE II effort.

COMMERCIAL POTENTIAL: The detector and fiber technology utilized under this effort will benefit high-bandwidth
communications research.

N95-005 TITLE: Surface Discharge (SD) Low Frequency Acoustic Source

OBJECTIVE: To Develop Surface Discharge Technology Required for a Controllable Impulsive Acoustic Source.

DESCRIPTION: The Navy is currently using air deployed underwater Sound Underwater Source (SUS) charges to gather
oceanographic data. These explosive sources are single charges which yield a nondirectional high power broadband pulse. The
disadvantages of these explosive sources are that only one explosive can be packaged per air deployed container and that safety
requirements for handling, shipping and storing explosives add costs and constraints to fleet operations. The surface discharge
(SD) is a pulsed electrically driven acoustic source generically similar to sparkers. The technology will provide a broadband
low frequency acoustic output with multiple ping capability. In addition safety and environmental concerns involving explosives
would be eliminated.

PHASEI: The program of research will lead to a demonstration of a three element array at sea. PHASE I will consist
of evaluating the technology for A size sonobuoy application. A design study shall be conducted to determine:

(1) The acoustic and electrical efficiency requirements for the source to provide a minimum of four pings at ESL

(Energy Source Level) comparable to a four pound SUS charge and packaged in an A size sonobuoy.

(2) The timing accuracy capability for a potential multipulse application.

PHASE II: Develop a single element with driver and test at Lake Seneca. Develop three element over-the-side
deployed array for at sea demonstration testing. The array shall include acoustic elements, driver, and power source (battery).

PHASE III: Incorporate the technology into existing programs.

COMMERCIAL POTENTIAL: Technology may have application to oil/seismic exploration. Presently explosive charges are
used which require costly safety ,handling and storage methods which would be eliminated with the surface discharge device.
In addition multiple blasts from a single device could be provided which would increase the data rate as well as eliminate the
need to replenish the fields.

N95-006 TITLE: Improved Attitude/Orientation Measurement Capability

OBJECTIVE: Substantially enhance the cost vs. performance aspects of means to determine the attitude or angular orientation
of a wide variety of moving devices and platforms, considering both long-term (i.¢. absolute orientation) and short-term (i.e.

NAVY-11




drift and noise) effects.

DESCRIPTION: Gyroscope assemblies of various designs are commonly used to determine the angular orientation of a wide
variety of moving devices and platforms, ranging, for example, from vehicle-mounted radar and electro-optical (EO) sensors,
up to the vehicle itself. The use of such gyro assemblies entails significant cost/performance trades, with the compactness and
high performance needed for demanding applications commanding a high price. Exploiting the principle of using the gyro
assembly in an inertial measurement unit (IMU) configuration, and thereby referencing it to the highly accurate velocity data
provided by GPS, can provide substantial system cost reductions by enabling the use of a lower performance (and cost) gyro
assembly than would otherwise be required for a given level of system performance.

PHASE I: Conducta performance analysis and design study which predicts the improvements in attitude measurement
performance as well as the reductions in system cost achievable through the use of techniques for referencing gyro assemblies
to Global Positioning System (GPS)-derived velocity data. Assume the use of gyro assemblies occupying a range of
cost/performance "plateaus”; for example, attempt to show that these techniques can make low-cost gyros useful in mid-range
applications such as integrated aircraft navigation/flight control at one extreme, while allowing compact ring laser gyros (RLGs)
to provide the extremely high performance needed for advanced EO sensor sightline measurement at the other.

PHASE II: Integrate, test, optimize, and demonstrate at least two attitude-determining assemblies based on the
referencing of gyros to GPS velocity data, to exhibit the performance enhancement available through use of such a combination.
One assembly should be based on use of low-cost gyros and the commercially-available Sensor Positioning System (SPS), to
show applicability in mid-range applications. The other should use a compact high performance triad, and the encrypted GPS
capability precise position system (PPS) available to government users, to achieve the extremely high attitude measurement
accuracy required for advanced EO sensor sightline measurement.

PHASE IIl: Engineer a product line of complete embeddable "orientation engines” (similar to the vision of a compact
GPS receiver as an embeddable "position engine"), which marry a GPS receiver with an IMU assembly and the appropriate
embedded processing; this product line will span the range of cost/performance from low-cost commercial applications at one
end to high performance military units at the other.

N95-007 TITLE: Fiber Optic Coupled Infrared Focal Plane Array (FOCIRFPA)

OBJECTIVE: To develop coherent fiber optic bundles for remote location of infrared focal plane arrays (IRFPA) operating in
the 2.0 to 4.8 microns (m) spectral band.

DESCRIPTION: For the application of aircraft missile warning, the Navy is seeking innovative approaches in the development
of coherent fiber optics (FO) bundles. Currently, the Navy is developing passive missile warning receiver (MWR) systems for
tactical aircraft using IRFPA’s (i.e. Rockwell Hybrid Mercury Cadmium Teriluride (MCT) 25x256 element array) to sense the
plume radiation of approaching missiles. Location of the MWR system within the aircraft structure provides the following
advantages (a) no aerodynamics obstruction or effects; (b) low radar/optical cross section; (c) low Electromagnetic Interferometer
(EMI); (d) convenience in location; and (¢) integrated system design with wide angular coverage. The FO bundle shall transfer
an input image of 10 millimeter diameter formed by an /1.3 objective lens over a distance of 10 meters with a maximum loss
in transmission of 50% over the spectral band of 2.0 to 4.8 m. The optical quality in terms of resolution and modulation transfer
function shall be optimized to provide minimum degradation to an IRFA such as the Rockwell Hybrid MCT 256 x 256 element
array with 40 um pixel center to center spacing.

PHASE I: Provide a feasibility study which develops a demonstration of concept utilizing mid-infrared fibers and a
portion of the elements of an IRFPA. Perform an analytical study to address fabrication issues to be resolved in development
of a coherent fiber bundle during PHASE II FO bundle performance assessment.

PHASE II: A prototype coherent fiber optic bundle based upon PHASE I study will be fabricated, tested and
evaluated. The performance will be demonstrated by using a government provided IRFPA and objective lens.

PHASE III: Produce advanced model of fiber-optic coupled infrared Focal Plane Array developed in PHASE II.

COMMERCIAL POTENTIAL: FOCIRFPA commercial applications include diagnostics, like thermography inside engines and
machinery; and remote spectroscopy for industrial process control and organic reaction monitoring.
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N95-008 TITLE: Radar Cross Section (RCS) Reduction Using High Temperature Superconductors (HTS)

OBJECTIVE: Develop radar cross section (RCS) reduced antennas using high temperature superconducting (HTS) and
electrically small designs. Obtain data on the change in RCS due to the transition from the normal state to the superconducting
state in HTS compared to a normal metal antenna.

DESCRIPTION: Conduct RCS measurements on both existing Government and new and innovative contractor antenna designs.
(The Government antenna design for a 500MHz thin film antenna described in IEEE 39(9), 1498). The Government described
antenna design is an electrically small half loop and matching network which fits onto a 0.8" x 0.8" substrate. Any and all RCS
reduction techniques (including electrically small designs and HTS in the normal state) may be considered for the new and
innovative designs.

PHASE I: Develop sufficient data to demonstrate feasibility of an innovative reduced design using HTS as a substitute
for normal metal. Provide a report describing the demonstration antenna or antenna system design.

PHASE II: Fabrication and demonstration/comparison of the proposed antenna with other conventional systems of
the same functionality. (The Government facilities at China Lake, CA may be made available for the test subject to prior
coordination.)

PHASE III: Integrate the proposed reduced RCS antenna into a selected aerial target system for demonstration and
evaluation.

COMMERCIAL POTENTIAL: Commercial application possibilities for electrically small antenna technology would include
any application where space and/or weight is limited and where power gain and bandwidth requirements are low and where the
frequencies are below 2 Ghz. Additionally, the techniques used to modulate RCS should be used to create microwave switches
which could prove useful in designing more generic microwave switching devices for commercial purposes.

N95-009 TITLE: Optical Retromodulated Communication and Tracking System

OBJECTIVE: To provide a secure line of sight (LOS) optical communications (both voice and data) and tracking link between
US Naval aircraft and aviation capable ships.

DESCRIPTION: During the approach and recovery of aircraft (fixed wing, rotary wing and VSTOL) on aviation capable ships,
it is essential that the ship and aircraft be able to exchange information over a secure and dedicated transmission link. Exchange
of vital recovery data, as well as voice information and commands, is required to assure safe recoveries. Aircraft operations
in degraded weather and the potential of a future move towards closed/darkened cockpits adds to the need for this link. An
optical solution utilizing 2-5 micrometer laser technology is envisioned.

The optical communications/tracking concept envisioned, but not limited to, could be divided into two main
subsystems, a shipboard laser transmitter/receiver and an aircraft retromodulator/receiver. The system should operate over a
range of 3 nautical miles to as close as 50 feet while maintaining LOS track of the aircraft. Conceptual systems should utilize
an eye-safe, mid-infrared (MIR) wavelength (2-5 micrometer) laser. A MIR wavelength system is desired because it will provide
good transmission, higher eye-safety limits than smaller wavelengths, potential use of uncooled detectors, and less costly optical
components than for longer wavelengths. Additionally, successful integration of an optical system onto an aircrafi platform
requires a device mounted on an aircraft’s front nose landing gear which is small, lightweight, and is capable of withstanding
the dynamic forces involved in landing an aircraft on the deck of a ship.

PHASE I: Provide a feasibility study which develops both a means of optically communicating between aircraft and
ship, and a means of tracking the aircraft utilizing MIR. This study should include a definition of system requirements (i.e.
format, data rates, types of data, etc), analysis of potential concepts and a determination of the most viable. This study should
also consider variants of the main topic such as one-way vs two way communication, communication vs tracking, etc.

PHASE II: Develop, test and operationally demonstrate a flight worthy system with the culmination being the
integration into a civil aircraft and a landbased flight demonstration.

PHASE III: Installation and test of a fully operational prototype system on a Navy aircraft operating at sea. To
provide a secure line of sight (LOS) optical communications (both voice and data) and tracking link between US Naval aircraft
and aviation capable ships.

COMMERCIAL POTENTIAL: New concept can be used in communications, security and surveillance systems, could be used
on commercial seabased oil platforms for aircraft approach and landing and also for civil aviation transportation.
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N95-010 TITLE: Investipate a Robust and Secure Means of Communication for Command and Control of the
Multiple Robotic Vehicles and Transfer of Intelligence Data

OBJECTIVE: Develop a low cost, lightweight, and jam resistant multi-channel/multi-access communication system to support
robotic reconnaissance and other intelligence gathering applications. The system must provide precise location and command
and control of multiple autonomous surveillance platforms simultaneously, overcome the intense electromagnetic interference
problems of the battlefield environment, and provide a secure means of transferring high resolution imagery data for exploitation
by the user in near-real-time, etc.

DESCRIPTION: Many applications in DoD intelligence operations, including minefield location and surveying and tactical
surveillance and intelligence collection, will benefit from the emerging development of small robotic technologies for use on
airborne and ground reconnaissance platforms. Robotic reconnaissance systems can enable the successful execution of missions
which are currently impossible to perform, can remove people from hazardous environments, and can significantly reduce the
cost of operations.

The operator of the robotic vehicles must know the precise position of these vehicles, be able to control their
operations, and receive the intelligence data from their sensors in near-real-time. Effective and robust communication between
the surveillance platforms and the central controlling station must be provided to accomplish these tasks. This communication
is currently being accomplished using commercial data links. The current data links provide only point to point communication,
have insufficient data rates, lack security, and are very vulnerable to interference or deliberate jamming. The mission flexibility
and operational efficiency of having multiple robotic vehicles reconnoitering a wide area is not possible. Moreover, current
state-of-the-art military communications equipment is too large, expensive, and bulky for use on the small robotic platforms.

The robotic communications requirements must focus on a robust waveform that will be less susceptible to RF
interference, have sufficient bandwidth for video imagery transfer with enhanced security features, provide multi-access/multi-
channel communications between many robotic vehicles and their ground control station, and allow large scale and extended
range operation. The proposed robotic communications technology thrust shall concentrate on the following areas of interest:
advanced communication signal generation, coding and processing schemes, high density, miniaturization of electronic circuitry
with very low power dissipation and be affordable.

PHASE I: Investigate secure and jam resistance multi-channel/multi-access communication technology and the
requirements to evaluate MMIC, high density digital components, low voltage technology, link analysis, and tradeoffs.

PHASE II: Develop prototype hardware and demonstrate a secure, jam resistant, multi-channel/multi-access
communication system which must be low cost and lightweight to be suitable for use on robotic vehicles.

PHASE HI: Produce the advanced communications system for integration on robotic vehicles and operational testing.

COMMERCIAL POTENTIAL: The low cost and lightweight multi-channel/multi-access communications system for robotic

vehicles will have many commercial applications such as wireless high speed Local Area Network, remote and secure video
distribution, and teleconferencing via mobile phones, etc.

N95-011 TITLE: Biodegradable Ocean Sensors

OBJECTIVE: Develop biodegradable hardware components for existing and future sensor systems used in the world’s oceans.

DESCRIPTION: Military, civilian, and academic organizations have for many years deployed great quantities of sensors into
the oceans of the world for a variety of purposes including submarine detection, oil exploration, and scientific research. A
substantial amount of the equipment is considered expendable and while its actual useful life may be short, it is never recovered.
At best, it litters the ocean floor without harm to the ecosystem and at worst, degrades in a manner that contributes pollutants
and floating debris to the sea. With the current awareness of our responsibility to the environment, there is a need to develop
expendable (low Cost) systems which can safely be deployed in the ocean, perform their respective missions, and degrade
harmlessly. Typical components include batteries of varying chemistry, floatation devices, electromechanical and fiber optic
cables, and watertight housings.

PHASE I: Conduct a survey to identify the kinds of expendable equipment being produced for use in the ocean. As
a specific example, analyze a production sonobuoy in detail, and identify innovative concepts for enhancing degradability and
reducing negative environmental impact. Assess the impact on producibility and cost.

PHASE II: Follow up on the sonobuoy example by selecting components which have the highest potential for payoff
environmentally and represent a significant innovation. Fabricate prototype models and conduct tests to assess/demonstrate
degradability relative to corresponding state-of-the-art components.
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PHASE III: Modify a representative number of fully functional production sonobuoys and conduct an at sea
demonstration of operational performance along side non-modified units. Select a device having a primarily civilian application
and repeat the PHASE II component fabrication and degradation test.

COMMERCIAL POTENTIAL: Innovations in environmental degradation in the ocean can be applied to civilian activities such
as oil exploration and scientific research.

N95-012 TITLE: Exploiting Chaos for Signal Processing

OBJECTIVE: Use the principles or tools of chaos to develop signal processing methods which are significantly enhanced over
conventional methods.

DESCRIPTION: Over the last two decades there has been a marked increase in the understanding and development of analysis
tools pertaining to nonlinear phenomena. In particular, the field of nonlinear dynamics has provided new insights into the
characterization of nonlinear time varying signals. In this effort we seek to apply this new technology and its implications to
the field of signal processing. Any methods which will provide real gains over conventional signal processing for detection and
classification of signals submersed in noise are of interest in this SBIR.

PHASEI: In the first the contractor will delineate new methods of signal processing using or incorporating techniques
from nonlinear dynamics. New methods must be supported by pertinent theoretical considerations and computer simulations.
If, for example, the detection problem is being addressed then the appropriate receiver operating characteristic (ROC) curves
must be supplied. Any gains purported must be substantiated with quantitative results.

PHASE II: In PHASE II the techniques developed in PHASE I will be applied to real data and quantitative evaluations
made. Several cases of real data must be considered and evaluated so as to reduce the statistical uncertainty associated with any
data analysis and processing methods.

PHASE III: Prototype signal processing systems will be developed and tested.

COMMERCIAL POTENTIAL: The application of this technology to commercial problems is considered highly probable since

the occurrence of chaotic signals is likely. In fact, chaotic signals are potentially present in any nonlinear system. Applications
could include medical diagnostics, economic analysis, equipment design, forecasting and prediction, etc.

N95-013 TITLE: Automatic Data Fusion Display

OBIECTIVE: Fuse data from advanced multibeam/multimode sensors as well as existing sensors on a high level overview
display format.

DESCRIPTION: Advanced multibeam sensors currently under development will significantly increase the amount of data which
must be presented to a system operator. In addition, advanced multistatic systems will present the operator with confusing
combinations of contact associations if presented on traditional displays. Planned improvements in aircraft display processing
capabilities as well as a proposed color display capability can be utilized to reduce and simplify the information presentation to
an operator.

PHASEI: Design an innovative data fusion technique or algorithm which simplifies the acoustic data operator-machine
interface on Naavy ASW aircraft. The candidate technique may utilize existing, planned, or proposed aircraft display
subsystems. In addition, the candidate technique must be capable of accommodating all existing sensors and planned sensors;
acoustic or non-acoustic.

PHASE II: Develop, test and operationally demonstrate a working prototype of the best data fusion techniques
investigated under the PHASE I SBIR effort on Navy ASW platform.

PHASE III: Produce the fusion techniques demonstrated in PHASE II.

COMMERCIAL POTENTIAL: The data fusion techniques investigated can be applied to future advanced multisensor
automobiles and multisensor medical diagnostic equipment.
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N95-014 TITLE: Advanced Signal Processing of Impulsive Waveforms

OBJECTIVE: Develop an impulsive acoustic source configuration in conjunction with an advanced signal processing technique
or algorithm for the purposes of extracting additional information from received echoes.

DESCRIPTION: Multiple discreet sources can be used to achieve a pulse "signature” of the transmit waveform as well as
focusing the transmitted energy in the desired direction. The signature pulse is designed such that it can be processed with
advanced signal processing techniques to separate clutter from targets in dense environments. To achieve this goal,
improvements in NAVY aircraft signal processing capability as well as breakthroughs in impulsive source technology may be

necessary.
PHASE I: Design an innovative impulsive source configuration which achieves both high directivity and a signature

pulse transmit waveform with desirable clutter rejection properties. In addition, design an innovative signal processing algorithm

which fully exploits the properties of the transmit pulse.
PHASE II: Develop, test and operationally demonstrate a working prototype of the techniques investigated under the

Phase I SBIR effort. Use of Government furnished input data will be furnished if available.
PHASE IIl: Produce the signal processing techniques demonstrated in PHASE 1I on a Navy ASW platform.

COMMERCIAL POTENTIAL: The advanced signal processing techniques and impulsive source configurations developed under
this task can be applied to oil exploration beneath the sea floor.

N95-015 TITLE: Wavelet Techniques for Compression of Acoustics Processing Signals

OBJECTIVE: Determine the feasibility of utilizing wavelet transform (e.g. Morlet and Daubechies) techniques for the
compression of typically large bandwidth data occurring in acoustic signal processing systems. If deemed promising, develop
an algorithm based on the chosen wavelet transform(s) that accomplishes acoustic data compression.

DESCRIPTION: Two classes of acoustic signals are candidates for compression, namely, transients and those signals typically
processed in the Low Frequency Analysis and Ranging (LOFAR) mode (steady state sinusoidal). Both of these data types require
high bandwidth transmission from sensor units to receiver units onboard prosecuting aircraft. To demonstrate feasibility of the
wavelet technology, theoretical analysis and preliminary testing must indicate a bandwidth savings of at least 25%. Also the
wavelet compression must not degrade detection and/or classification performance associated with the signals. Once feasibility
has been demonstrated algorithms will be developed to implement the wavelet compression techniques in a real-time scenario.
The final deliverable will be algorithms to produce compression of the transient and LOFAR signals in real-time with no
degradation and a test report indicating performance in terms of accuracy and speed.

PHASE I: A feasibility report which will describe the benefits/shortcomings of the technique and will indicate the
approach for possible implementation.

PHASE II: Development of the algorithms for compression of the transient and LOFAR signals together with a test
report indicating the results of their implementation.

PHASE III: Transition to Advanced Development

COMMERCIAL POTENTIAL: This technology could be useful in any commercial sensor/receiver unit application where high

bandwidth signals are utilized.

N95-016 TITLE: Development/Integration of Low Cost, Lightweight Collision Avoidance/Identify Friend or Foe
(IFF) Capability for Hand Launched Unmanned Aerial Vehicle (UAV) System.

OBJECTIVE: To investigate feasibility of developing lightweight, low cost collision avoidance (CA) and/or IFF technology
or using commercially available CA/IFF systems for integration into Hand Launched UAV, then develop prototype for

developmental bench and flight testing.

DESCRIPTION: There exists a need to develop and integrate CA/IFF capability into current and future Hand Launched UAV
(HL-UAV) systems to improve interoperability with other low flying manned aircraft. The HL-UAV is a hand launched
unmanned aerial vehicle system capable of performing tactical surveillance and reconnaissance within a 5-7 km combat radius.
The HL-UAV’s nominal operating altitude is between 200-500 feet above ground level. The current prototype system uses a
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single ground control unit with a styrofoam/kevlar composite air vehicle. The electrically powered air vehicle has a 9 ft
wingspan, is 6 ft in length, and weighs approx. 8 pounds with payload and batteries. The air vehicle carries the imaging
payload (currently a black & white/color camera), electric motor (300 watt samarium-cobalt), uplink receiver, downlink
transmitter, avionics and batteries. The ground control unit consists of a pilot controller, observer’s monitor, uplink transmitter
and downlink receiver.

The existing HL-UAV configuration relies on visual flight rules (VFR) and dead reckoning techniques for navigation
and collision avoidance. Since the current HL-UAV does not employ an autopilot/navigation system - it refies solely on manual
piloting and navigation. However, an autonavigation system employing global positioning system (GPS) is in development.
Employment and operation of this capability, especially in airspace with low-flying aircraft (e.g., urban area with extensive
helicopter traffic), could necessitate the need for a collision avoidance or IFF-type transponder. Since the HL-UAV would
operate autonomously, and would have an extremely small visual and radar signature, the primary emphasis of a CA/IFF system
would be to alert manned aircraft of the HL-UAV’s location. The CA/IFF system could also alert the HL-UAV ground operator
of manned aircraft within the airspace, allowing the ground operator to initiate automatic/manual collision avoidance procedures.

PHASE I: Determine the availability of existing CA/IFF technology and commercially available systems/components
that could meet the stated requirements.

PHASE II: Provide prototype CA/IFF system for bench-level testing at a government facility. If successful, flight
tests would follow. The contractor will provide on-site support throughout the duration of the testing, if necessary.

PHASE III: Transition into military and commercial systems.

COMMERCIAL POTENTIAL: Commercial "spin off" potential exists. The HL-UAV is already a front-runner for transition
to other government agencies, paramilitary operations, and commercial applications. A CA/IFF transponder would help facilitate
transition of the HL-UAV into commercial and civil operations, making the system more flexible, safe and capable.

N95-017 TITLE: Prototype Active Acoustics Technology for Use in Classifying Underwater Targets in Shallow
Water

OBJECTIVE: The emergence of acoustically quiet threats in dense maritime activity, shallow water and littoral environments
has led to the need for active acoustic search and detection systems to replace traditional passive systems. The objective is to
study the feasibility and application of innovative active acoustic classification technology to the U.S. Navy maritime patrol
aircraft (MPA) and sensors. The initial goal will be to establish a classification capability to reliably distinguish between blue
and red (friendly/unfriendly) platforms.

DESCRIPTION: This SBIR Topic will investigate, implement, test and demonstrate prototype active acoustics technology for
use in classifying underwater targets in shallow water. Areas to be investigated include: generalizing the target model to
incorporate more realistic physics; using Navy-specified existing active signals at search frequencies to more effectively exploit
target characteristics; using innovative signal processing techniques, in conjunction with the preceding, to extract currently
unused classification information. Analyses will address such issues as: elastic reradiation, frequency filtering, and time delays
induced by the target; discrimination between target and noise sources (including bottom clutter). Determine feasibility and
recommend an approach having the greatest potential for shallow water active classification. Implement, test and demonstrate
a prototype.

PHASE I: Develop an expanded theory of target mode! physics. Investigate and identify candidate signal designs and
processing. Determine the feasibility of alternative approaches, taking performance and Air ASW sensor constraints into
account. Document the generalized model physics, all analyses and results, and the alternative approachesin a Technical Report.

PHASE II: Generate a detailed design for a Navy approved approach to subsurface friendly/unfriendly classification
in shallow water scenarios. Implement a prototype system. Test it, using quantitative measures of effectiveness, and analyze
the test data to determine performance relative to current active classification capabilities. Demonstrate the prototype.
Deliverables will be a Final Technical Report, the prototype system (software and hardware), and associated documentation.

PHASE III: Transition to the Air ASW communities.

COMMERCIAL POTENTIAL: Identification of underwater objects.




N95-018 TITLE: Cryogenic Detector Package for Multiple Arrays

OBJECTIVE: Develop an assembly for multiple infrared spectral band detector arrays in a single package.

DESCRIPTION: Current infrared sensor designs restrict detector arrays to a single band. Multiple band designs must rely on
complex optical configurations to direct the scene energy to separate detectors. Multiple band data is important in analyzing the
information for the presence of false targets originating from natural scene emissions or countermeasures. Objects with the wrong
energy ratio between the bands can be classified as invalid. Real targets (ships, tanks, aircraft) will exhibit a distinct ratio
reducing false alarms and providing a counter countermeasure ability. This effort will focus on the development of a detector
package with the capability to provide multiple spectral data. Techniques investigated will include switchable cold filters and
optically isolated multiple arrays with integral fixed filters. The resulting package will provide capability for imaging the scene
and for a spectral analysis of the potential military targets present in the scene.

PHASE I: Complete the analysis of the candidate designs for a switchable filter configuration. Frame rates, package
size, physical detector capacity, reliability, and mechanical complexity will be key measures of performance for the switchable
detector design. Analysis of the packaging requirements for multiple fixed arrays will also be conducted noting the trade off
between mechanical simplicity and physical detector areas.

PHASE 1II: Fabricate the superior design approach from the PHASE I effort. Interface to commercially available
detector array and conduct lab tests to characterize the package.

PHASE III: Couple the package to a commercial optical telescope. Conduct lab and field tests to demonstrate real

world performance.

COMMERCIAL POTENTIAL: This development could be applied to medical instrumentation imagers.

N95-019 TITLE: Lightweight, Hich Power/Energy Density Rechargeable Battery for Robotics Technology
Applications

OBJECTIVE: To develop a lightweight, high power/energy rechargeable battery for use by small air platforms

DESCRIPTION: Many applications in DoD intelligence operations, including minefield location and surveying and tactical
surveillance and intelligence collection, will benefit from the emerging development of small robotic systems for use on air and
ground reconnaissance platforms. The robotic reconnaissance system can enable the successful execution of missions which are
currently impossible to perform, can remove people from hazardous environments, and can significantly reduce the cost of
operations.

There is a need to develop advanced rechargeable battery technology to improve the performance of existing robotic
vehicles which use batteries extensively. Currently, nickel-cadmium (NiCd) battery packs, weighing about one pound and
providing approximately 20 minutes of operation, are used. Lithium-sulfur dioxide (LiSO ?) battery packs weighing about one
pound are also used and supply energy for a longer duration. These are not rechargeable and must be disposed of as hazardous
waste.

The proposed battery research will focus on technology that can supply the high energy/power density performance
of LiSO? batteries and still be rechargeable like NiCd batteries. The continued development and refinement of the emerging
battery technology will also eliminate the environmental concerns caused by using disposable LiSO? batteries. Existing
technology and research is deficient and have not been focused on small air platform applications in regards to reduced weight,
smaller volume, high energy/power density, recharageability, handling safety, and long operating life.

PHASE I: Investigate the emerging rechargeable battery technology which can provide high energy/power density
for small air platform applications. Conduct a feasibility study and perform hardware design, technology tradeoffs, and
performance analysis.

PHASE II: Develop prototype hardware, and demonstrate a lightweight rechargeable battery pack with high
energy/power density for small air platform applications.

PHASE III: Produce the advanced rechargeable battery system for integration on small air platforms and subsequent

operational testing.

COMMERCIAL POTENTIAL: The lightweight, high power/energy density rechargeable battery for robotic vehicles
applications has many commercial applications, including portable electronic equipment, wireless communications networks,
mobile phones, portable facsimile machines, and personal computers, etc.
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N95-020 TITLE: Solid State Pulsed Power Driver

OBJECTIVE: Develop a compact, all solid state pulse power driver that produces fast risetime electrical pulses to multiple
kilohertz repetition rates, for arclamp, flashlamp and plasma discharges application.

DESCRIPTION: A wide variety of commercial and military application exist for pulsed power drivers that are capable of
delivering fast risetime, high peak voltages and current pulses to gas-dynamic loads at high pulse repetition rates. Typically,
these rates can range from a few hertz up to 20 kilohertz depending on the specific application. The most notable applications
involve coupling high power pulses drives to high pressure arclamps and flashlamps, or to low pressure plasma discharge cells,
to generate intense optical emission. Additional applications for this technology can be found in the area of radar developments
and utilization. An all solid state pulsed power driver would significantly improve the current state of the art in high power
electrical switching by eliminating the need to use gas-filled thyration as high power switching elements in the circuit. The
elimination of these devices could result in the development of a compact, high density driver suitable for airborne and remote
ground-based systems (i.e., countermeasures against infrared guided missiles). Considerations should be given to an initial
design concept that can provide pulsed energies up to 1.0 joules at a peak voltage of up to 20 kilovolts into a primarily inductive
load imposed by a longitudinal discharge tube. The driver would produce electrical pulse risetimes of less than 30 nanoseconds
(10% to 90%) at the load and should operate at pulse repetition rates of up to 10,000 pulses per second continuously with an
operating lifetime of more than 10'' shots.

PHASE I: Show feasibility of the concept.

PHASE II: Demonstrate the product.

PHASE III: Produce and market the product.

COMMERCIAL POTENTIAL: The all solid state, pulsed power driver will have extensive applications potential in the areas
of arclamp, flashlamp and plasma discharge ignition and operation, compact radar system design, high intensity light generation
and electrical power control and distribution. When this pulsed power driver is applied to excitations of solid state lasers, the
specific commercial applications include laser medicine (particularly laser cholercystectomy and dental lasers) laser metal
working)

PRODUCT AREA: Training and Simulation
Training and Simulation technologies are responsible for developing synthetic environments to support initial
requirements analysis and system development decisions for improved operational and affordable naval aviation systems.

N95-021 TITLE: Virtual Reality
OBJECTIVE: Develop virtual reality technology for military applications.

DESCRIPTION: Virtual reality is becoming increasingly important as a tool to provide cost effective alternatives for training
and to provide enhanced capabilities for activities such as intelligence gathering, design and test and evaluation. However, much
work needs to be done to refine and enhance our ability to portray the virtual environment so that its full potential can be
realized for use in these and other military applications. The Navy will provide a2 minimum of two awards from quality
proposals from the total proposals received from this topic:

Acoustical/tactile modeling: Methods need to be developed to more accurately simulate the actual characteristics of
acoustic/tactile interaction with the virtual environment.

Data compression techniques: High fidelity, near real-time visualization of terrain over large, seamless geography
requires enormous amounts of data. High fidelity compression techniques which increase storage capacity and rapidly transfer
compressed data from storage to rendering processes are required in order to deal with the processing of real time updates of
information.

Enhanced capabilities for 3-D rendering: Methods which address the requirements for three-dimensional (perspective)
rendering (e.g., subpixel edge preservation during pixel magnification, space-variant resolution to match the resolution
characteristics of the eye and motion) are needed to improve quality of image rendering.

3-D Imaging.

Material Classification: Automatic or semi-automatic methods for the classification of terrain surface materials based
on their reflectance, thermal, emissivity, texture, surface projection and other properties of material are needed in order to
enhance the prediction of visible spectrum, infrared (FLIR) and synthetic aperture (SAR) scenes.
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Threat Vulnerability: Ever increasing complexity in threat environments requires new methods to dynamically display
these threats. Threat characteristics which should be accounted for include aspect ratio and physical attributes as well as other
parameters which are critical to aircrew warning.

PHASE I: Show feasibility of the concept.

PHASE II: Demonstrate the product.

PHASE II: Produce and market the product.

COMMERCIAL POTENTIAL: Civilian applications abound for this technology.

N95-022 TITLE: Intelligent Interface for Mission Rehearsal

OBJECTIVE: To develop an advanced configuration for realistic, multi-platform mission rehearsal. Current approaches to
distributed interactive simulation cannot support the Navy’s need for shore-based or deployed mission rehearsal under the
demands of actual sensor and crewstation environments. An advanced interface is needed to improve communication protocols
by allowing aircrew operating from different simulated platforms to cooperatively preview and rehearse threat engagements.

DESCRIPTION: In combat, aircrew must perform situation assessment under time-compressed data-intensive conditions,
coordinate control action with other fleet assets, and minimize sensor and communication emissions. An intelligent interface
capable of supporting networked, high fidelity, multi-platform aviation simulations in a realistic sensor environment is required
for improved mission rehearsal. This intelligent architecture must consider the multi-sensor capabilities of different platform
types and effectively transmit information on the tactical picture to other platforms. The human-system interfacing strategies
which allow for cooperative interaction of operators and instructors/system managers (real or artificial) must not require
extensive modification or disruption to actual cockpit displays/controls or exceed the capacity constraints of system mission
computers.

PHASE I: Provide a report detailing the critical concepts and design features necessary to implement and demonstrate
the intelligent interface for single and multi-platform mission rehearsal systems.

PHASE II: Demonstrate and evaluate the effectiveness of incorporating an intelligent interface in both single and
multi-platform mission rehearsal systems. The networked mission rehearsal system design will be demonstrated using two or
more simulations of dissimilar tactical aviation platforms.

PHASE II: Transition to ongoing and planned Navy and Air Force programs.

COMMERCIAL POTENTIAL: The various features of the operator and system manager-in-the-loop rehearsal system could
be easily adapted and used to advantage by commercial airlines in support of cockpit resource management (CRM) training
programs. The design concepts could also be extended to commercial shipping interests to support cross-positional and
situational awareness training.

N95-023 TITLE: Automated Feature Extrusion for Photo-real Perspective Scenes

OBJECTIVE: To develop techniques to automatically extrude man-made and natural photo-image features for realistic dynamic
low altitude rendering.

DESCRIPTION: Photo databases are used for a wide range of applications: intelligence, mission preview, planning, rehearsal
and training systems. The DOD has acquired the imagery and created photo-real databases that cover vast land masses
throughout the world. While these existing databases are valuable for high altitude applications, their utility for low altitude
(e.g., helicopter applications) is severely limited. Current techniques to extrude the features which gives the terrain a realistic
appearance when it is viewed from ground and near ground level requires significant amounts of time for even modest figures.
Automated methods and tools are required to increase the efficiency of, and reduce the time required for, the feature extrusion
process.
PHASE I: Provide a report describing the methodology to extrude man-made and natural features in a photo-real
database that increases throughput by at least five fold.

PHASE II: Develop, test and operationally demonstrate the feature extraction method formulated under the PHASE
I SBIR effort and demonstrate its effectiveness for both shore-based and on-board mission planning and rehearsal systems.

PHASE III: Transition to ongoing and planned Navy and Air Force programs.
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COMMERCIAL POTENTIAL: The techniques developed under this effort would greatly enhance the value of satellite and
aerial photography data for use in Virtual Reality location-based entertainment and interactive educational applications.

N95-024 TITLE: Quick Response Terrain Visualization

OBJECTIVE: To develop techniques to support the use of raw imagery data for terrain visualization.

DESCRIPTION: Photo databases are used for a wide range of applications: intelligence, mission preview, planning, rehearsal
and training systems. Current methods vary greatly in the time it takes to prepare the terrain database and to update these
databases when new imagery is received. Much of the time processing this data is spent geo-correcting the data using ortho-
rectification and "rubber sheeting" techniques. Methods and processes are needed to reduce these time consuming processes
to provide realtime databases for photo-real perspective scene generation.

PHASE I: Provide a report detailing the design features necessary to implement realtime data processing to produce
a 60 mile, 10-meter (or better) resolution database from raw satellite or photo-imagery and digital terrain elevation data (DTED)
in less than 30 minutes.

PHASE II: Develop, test and operationally demonstrate the Quick Response Terrain Visualization method formulated
under the PHASE 1 SBIR effort and demonstrate their effectiveness for both shore-based and on-board mission planning and
rehearsal systems.

PHASE III: Transition to ongoing and planned Navy and Air Force programs.

COMMERCIAL POTENTIAL: The technique developed under this effort would be applicable to satellite and aerial

photography data processing and related photogrammetry.

N95-025 TITLE: Real Time Image Compression with Edge Feature Retention for Use During Airborne
Reconnaissance

OBJECTIVE: Devise a concept for "real time" compression of video imagery collected during airborne reconnaissance which,
when decompressed, maintains the textures and edges of the original image.

DESCRIPTION: A proof-of-concept is sought that demonstrates real time compression (and subsequent fast time decompression)
at a rate of 30 video frames per second. The technique must maintain image quality for subsequent image enhancement and
automated computer processing. The image compression/decompression techniques examined in PHASE I of this SBIR must
be compatible with a real time digital communication error detection and correction (EDAC) scheme and extensible to larger
1024 x 1024 pixel video images. Absolute preservation of edges is a mandatory requirement. However, an extremely high
compression ratio (>20:1) is desired. The image compression/decompression technique must be applicable to up and down
. linked satellite communication (6 MHz bandwidth) or the 7 Mhz bandwidth Modular Interoperable Data Link (MIDL) relay of
color video images or second generation imaging IR (IIR) video images.

PHASE I: Define "real time" image compression/decompression algorithms (or techniques) applicable to color
National Television Systems Committee (NTSC) video with fixed backgrounds and no foreground object movement. PHASE
1 efforts should also examine the applicability to 256 x 256 pixel imaging infrared (IIR).

PHASE II: Demonstrate real time image compression/decompression algorithms (or techniques) applicable to color
NTSC video with fixed backgrounds and no foreground object movement. PHASE I efforts should also examine the applicability
to 256 x 256 pixel imaging infrared (IIR).

PHASE III: PHASE III efforts should examine the application of the image compression, processing and error control
technique to both military seekers and to digital (Advanced Television Research Consortium) high definition television (HDTV)
video format images with fixed background/foreground; or, (b) fixed background/moving foreground objects.

COMMBERCIAL POTENTIAL: Transmission of high definition television (HDTV) video images using conventional broadcast
equipment and higher capacity on cable transmission systems.
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N95-026 TITLE: Spatial Acoustic Sound for Virtual Environment Applications

OBJECTIVE: Develop digital hardware and software technology to provide flexible, realistic, localized sound for use with
virtual environment applications.

DESCRIPTION: The two primary techniques for spatial sound production involve the use of either external speakers or
headphones. The pitch and volume of a sound sample can be sliced and placed within a cube of speakers to produce the illusion
of localized sound. This method, however does not account for the acoustic properties of the physical space, and therefore, can
be relatively coarse. It is predominantly used for applications with many simultaneous users of systems where the user cannot
be required to wear a device. The alternative is to localize the sound using a head-related transfer function and manipulate the
sound sample with respect to the human head. Recent systems are extremely limited in both the number of simultaneous sound-
emitting sources and the quality and fidelity of the sound itself. Current needs and requirements call for a digital hardware and
software technology solution which is capable of real-time computation and manipulation of the sound taking into consideration
all acoustic effects such as Doppler shift and reflectance. The device must be fast (able to synchronize with real-time computer
graphics) and flexible. Typical virtual environment systems prefer a headphone-based system due to their single-user nature.

PHASE I: Provide a thorough investigation of possible solutions which address the needs and requirements listed
above. A report describing the proposed solution, its technological improvements over past solutions, and its expected
performance specifications will be required.

PHASE II: Develop, test, and demonstrate the solutions described under the PHASE 1 effort.

PHASE III: Produce the system developed under the PHASE 1I effort.

COMMERCIAL POTENTIAL: Spatial sound systems are a necessary component of all virtual environment applications. Their
development will encourage wider use in creating more effective virtual environment systems.

N95-027 TITLE: Referee Receiver Processing System

OBJECTIVE: Develop digital receiver technology which provides for real-time determination of electromagnetic ground truth
during the conduct of at-sea/range testing of Electronic Warfare (EW) and missile systems.

DESCRIPTION: The Navy conducts extensive flight tests to evaluate the performance of EW and missile systems. The
requirement to test in a realistic environment often places a considerable demand on range instrumentation use to collect data
for test reconstruction. Analysts must carefully reconstruct the test environment in order to determine the overall effectiveness
of the system under test. Develop digital receiver technology featuring Surface Acoustic Wave (SAW) devices and high speed
R-to-D converters to enable high fidelity processing of the electromagnetic signal spectrum. The processed data is to be time
tagged and displayed, both, spectrally and temporally. The system would serve as a referee to independently document the
responses of the system(s) under test.

PHASE I: Upon examination of appropriate test plans for conducting at-sea tests of EW systems against antiship missile
simulators, develop a conceptual approach using modern receiver and processing technology to record the electromagnetic
spectrum present in this environment. The relatively low signal density provides an opportunity to employ analytical techniques
which permit accurate reconstruction of the jamming signal’s spectrum as well as that of the missile seeker’s radar. Interfaces
to other instrumentation and reference sources is also required for accurate events reconstruction. A report defining the
requirements, potential solutions, tradeoffs and recommended technological approach being considered shall be required.

PHASE II: Based on the results available from the PHASE I study and subsequent review by personnel from the
Navy’s T&E community; develop, the receiver technology for evaluation in an actual test situation and demonstrate the benefits
derived from the addition of this capability into the test environment.

PHASE III: The technology and modular design approach demonstrated in PHASE II of this SBIR would be available
for incorporation into range instrumentation packages used throughout DOD’s T&E community.

COMMERCIAL POTENTIAL: The increased use of the electromagnetic spectrum creates the necessity to cost effectively

monitor the frequency spectrum for signal quality and compliance with established standards. This technology, developed from
a modular perspective, could be tailored to support non DOD agencies in insuring proper use of the spectrum.
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PRODUCT AREA: Aircraft Systems and Support

Aircraft Systems technologies include Air Vehicles, Propulsion, Aircrew Systems, Materials, Structures and Shipbased
Support Systems. Aircraft Systems for naval aviation differ significantly from those of other services in that they must operate
in a maritime environment, including those conditions associated with the aircraft carrier and other air-capable ships. The
environments include: corrosion/salt spray, deck and elevator space limitations, size/weight restrictions, longer missions, over
and underwater egress and survivability, turbulence and deck motion, precision controls, shipboard electromagnetics, unique
visual conditions, special night operations, high lift, low speed, rapid engine response, special landing gear, special
supportability and maintainability considerations (no cranes, no ladders, self-contained repair, etc. ) and general aircraft
performance in these severe conditions. The components and systems developed must be affordable, sustainable and supportable.
Goals in Aircraft Systems include: improved safety and effectiveness in launching and recovering sea-based aircraft, reduced
cost of ownership and improved readiness, increased force mission capability, and increased operational effectiveness and more
survivable aircraft.

N95-028 TITLE: Ceramic Fasteners for Aircraft Joining Applications

OBJECTIVE: To develop lightweight and durable fasteners for joining components made from graphite reinforced polymeric
and ceramic materials with similar materials and with metallic materials on current and emerging aircraft which can be used
in both high temperature regions and in applications requiring galvanic isolation

DESCRIPTION: Current practice is to use metal fasteners for structural joining in high temperature regions near aircraft
engines. Metal fasteners are also used for joining graphite reinforced composite panels to galvanically dissimilar metallic
components, where sealants are applied to the outer and mating surfaces of the metallic components for galvanic isolation to
prevent induced corrosion. The purpose of this program is to develop alternative ceramic-based fasteners for replacing the
metals fasteners on both of these aircraft joining applications.

PHASE I. Develop fastener design(s) suitable for both of these aircraft joining applications. Fabricate and test
material system for demonstration of improved galvanic isolation properties to those of current fastener design.

PHASE II: Develop and fabricate prototype ceramic fasteners. Demonstrate the capability of the new fasteners to
replace existing fasteners. Assess the benefits of using ceramic fasteners and develop a manufacturing plan.

PHASE III: Produce the hardware demonstrated in PHASE IL

COMMERCIAL POTENTIAL: Ceramic fasteners would find use in high temperature automotive and aircraft applications.

N95-029 TITLE: Aircrew Head Support

OBJECTIVE: Design, develop, fabricate and test an innovative device which will provide support to the neck and head to
markedly reduce the maneuvering and ejection loads on the aircrew’s cervical spine.

DESCRIPTION: The vertebrae are the most frequently injured body part in naval ejections over the past 20 years. The cervical
spine supporting the neck, head and all head supported weight has proven to be particularly vulnerable. In fact, serious cervical
and spinal cord injuries have resulted from otherwise benign ejections. Unless positive solutions are found, the frequency of
vertebral injuries will increase in the future due to operating in and ejecting from highly maneuverable, dynamically unstable,
aircraft. This condition will be aggravated in combat when urgency of ejection will preclude removal of the night vision
equipment prior to ejection.

A neck and head support system would decrease ejection injuries when wearing the added head supported weight of
night vision capable systems. Reference (1) describes how the spine can remain uninjured during spinal compression and
bending. Since the ejection seat acceleration is constant, weight added to the head can produce sufficient compression and
bending forces in the spine to cause injury and fatality. One method proven successful, using inflatable bladders, has been used
on human ejection tower tests to control head rotation and assure correct axial spinal loading (Reference (2)). In rotary wing
and non-ejection seat equipped fixed wing, where crash survivability is required, the Inflatable Body and Head Restraint Systems
(IBAHRS) technology (Reference (3)) is a potential approach used. The IBAHRS system inflates bladders, when a crash pulse
is sensed, to provide crash protection by limiting the rotation of the head and torso.

PHASE I: Provide a thorough operations analysis to define the aircrew head support problem and establish the
operational criteria and design and performance requirements. Accomplish a trade study leading to a selected design approach.
The study must include in-flight performance, protection during ejection, weight, cost, environmental effects, as well as,
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materials, manufacturing and logistic support considerations. Based upon this work, conceive a design and complete a
preliminary design of the proposed solution.

PHASE II: Complete a prototype design and conduct critical experiments and feasibility testing to verify the concept
and its ability to perform as required by the operations analysis and other criteria identified in PHASE 1.

PHASE III: Complete the design and fabrication and conduct development testing.

COMMERCIAL POTENTIAL: This work can produce advanced improvements for automobile crash protection, sports injury
protection and crash impact protection for the general aviation industry.

N95-030 TITLE: High Speed Three Dimensional (3-D) Scanning of Complex Air Flow Fields

OBJECTIVE: Increase the area mapping capability of light detection and ranging (LIDAR) based remote wind sensors.

DESCRIPTION: The airwake velocity field in the aircraft recovery envelopes for aviation capable ships is extremely complex.
Turbulent vortices generated by the ship’s superstructure change direction and intensity with the magnitude and direction of the
wind over the deck (WOD) as well as with ship motion. This complex flow field directly affects the pilot’s control of the
helicopter on approach, hover, landing and deck operations. This problem is further complicated by the addition of flow
disturbances caused by the aircraft. The Navy is currently developing a LIDAR which is capable of measuring the wind that
aircraft encounter along the approach and recovery flight paths and directly over the flight deck. Performance and accuracy
of current scanning methods are limited by wind turbulence and size/type/orientation of the sensor. The Navy desires to
investigate a scanning method which will operate at high speed and allow the shipboard LIDAR the capability of fully and
accurately mapping a 100 x 100 x 50 foot area in real time.

PHASE I: Provide a feasibility study which develops a method for high speed 3-D real-time scanning of a shipboard
LIDAR system. The study should investigate various processing techniques including digital and optical implementation. The
study should also include a preliminary design of the system, including hardware.

PHASE II: Develop, test and operationally demonstrate the scanning system formulated under the PHASE I SBIR
effort.

PHASE III: Integration into the Navy’s LIDAR wind sensor and test of the fully integrated operational system on a

Navy ship.

COMMERCIAL POTENTIAL: New concept can be incorporated in all LASER remote wind sensors including those employed
in civil/commercial aviation by the FAA to detect wind shear and microbursts.

N95-031 TITLE: Innovative Small, Heavy Fuel Engine Concepts

OBJECTIVE: To examine breakthrough, state-of-the-art, innovative small heavy fuel engine concepts to determine feasibility
of concept.

DESCRIPTION: The DOD desires to consider advanced innovative small internal combustion engine concepts that will advance
the present state-of-the-art (power to weight) in the 25-100 horsepower range, with applications including unmanned aerial
vehicles, generator sets and portable fire pumps. Innovative concepts and design shall focus on both diesel and JP-8 fuel (heavy
fuel) operation and lightweight construction. Engine concepts shall have power to weight ratios approaching 1.0 and brake

specific fuel consumption not exceeding 0.7 Ibs/hp-hr.
PHASE I: Conceptual designs shall be generated and validated through theory, analysis and subscale testing.

PHASE II: Fabrication of full scale designs and experimental verification of the concept.
PHASE III: Produce limited numbers of pre-production engines for field demonstrations and validation.

COMMERCIAL POTENTIAL: Numerous uses of small gasoline engines would be replaced by equivalent performing diesel
fuel engines that are inherently safer.
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N95-032 TITLE: Next Generation Electrolytes for Use in Electrochemical Machining (ECM)

OBJECTIVE: Use new/advanced electrolytes in ECM technology to address (and hopefully achieve) significantly increased
material removal rates, increased precision, improved finish rates, lower power consumption, improved environmental
compatibility both in terms of lower health hazards for the ECM operator and reduced waste products while lowering machining
costs.

DESCRIPTION: Electrochemical machining (ECM) is a relatively nontraditional fabrication technique based on controlled
removal of material by electrolytic dissolution of the work piece. In ECM, the metal removal rate is independent of the relative
hardness of the part and the tool. Air-breathing propulsion materials (such as titanium and nickel aluminides) used in Navy
aircraft jet engines are becoming harder and more brittle and thus are more difficult to machine using conventional methods.
The ECM process, despite its advantages, has had limited applications due, in part, to a lack of to a broad range of electrolytes.
Electrolytes currently in use include aqueous solution of salts or strong hydroxides. Electrolytes serve several purposes: (a)
carry the electric current between the tool and work piece, (b) heat removal and (c) remove reaction products from the cutting
region. Until recently, there has been a lack of scientific understanding of the work piece/electrolyte interface phenomena.
Proposals are sought to identify and investigate the use of advanced electrolyte systems (such as, but not limited to, molten salts
or molten bases) as they apply to advanced gas turbine propulsion materials. Develop analytical projections for removal rates,
precision, surface finish, reduced waste products for engine components made from advanced metal alloys and metal matrix
composites.

PHASE I: Identify various electrolytes and indicate physical properties, demonstrate the advantages of each specific
electrolyte for feasibility of its removal rate on a selected material, its industrial application and its cost-effective use. Identify
associated operation and maintenance requirements. Demonstrate the ECM process using the proposed electrolyte(s) on a
specified aircraft gas turbine material.

PHASE II: Develop, build, test and demonstrate a prototype ECM system capable of processing full-scale engine
hardware. Demonstrate and optimize system parameters for use on selected advanced metal alloy, ceramic and metal matrix
composite turbine components.

PHASE III: Produce a commercial ECM system based on parameters developed in the PHASE II SBIR effort.

COMMERCIAL POTENTIAL: ECM process can be used on both military and commercial aircraft engines as well as
manufacturing heavy industrial hardware.

N95-033 TITLE: Structural Fatigue Assessment via NDT/I Techniques

OBJECTIVE: The objectives of this effort are to develop Non-Destructive Testing and Inspection techniques and methodologies
in order to assess the state of structural fatigue in U.S. Navy aircraft.

DESCRIPTION: The U.S. Navy through its Structural Appraisal of Fatigue Effects (SAFE) program, for over three decades,
has led the way by implementing state-of-the-art structural fatigue tracking systems to assess and manage the fatigue damage
incurred by every one of its thousands of fixed-wing aircraft. Individual aircraft usage is recorded (with airborne equipment
such as Counting Accelerometer Groups and multi-parameter recorders) and analyzed in conjunction with full-scale fatigue test
results to determine the fatigue damage. The focus of this SBIR effort is to apply existing, or develop new, NDT/I techniques
and methodologies to explore, identify, and seek to both qualitatively and quantitatively assess the state of structural fatigue
damage accrued and stored in the material itself.

PHASE I: This phase will primarily focus on the applicability of various NDT/I techniques and methodologies to the
structural fatigue assessment concept. Verification testing as required will be limited to coupons. PHASE I will produce a
comprehensive report documenting (a) various options and approaches found to be feasible for achieving the goals of this effort,
(b) the technical and economic risks associated with these options and approaches, and (c) a ranking of feasible options and
approaches with justifying rationale.

PHASE II: After review of the PHASE I report, the Navy will direct the pursuance of selected option(s) and
approach(es) in PHASE II. This phase will further develop the Navy-selected option(s) towards (a) investigating their scope
of applicability and limitations for selected, typical structural details of designated Navy aircraft, and (b) establishing NDT/I-
based fatigue life tracking parameters and procedures in support of Navy’s SAFE program.

PHASE III: Upon a successful PHASE II completion, Navy-funded PHASE III effort is anticipated for the
transitioning of the structural fatigue assessment NDT/I methodologies for utilization assessment with regards to the SAFE,
SLAP (Service Life Assessment Program) and SLEP (Service Life Extension Program) elements of the ASLS (Aircraft Structural
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Life Surveillance) program.

COMMERCIAL POTENTIAL: The effort is inherently extendable for commercial application, safety and success.

N95-034 TITLE: Durability Modeling of Fiber Reinforced Ceramic Matrix Composites

OBJECTIVE: Develop a methodology for predicting the durability of ceramic matrix composite materials and structures under
the thermal, mechanical and environmental conditions expected in Naval aircraft.

DESCRIPTION: Ceramic matrix composites (CMCs) are a promising class of materials that can dramatically increase the thrust-
to-weight ratio of the future Navy aircraft. However, the operating environment for Navy aircraft is very harsh and severe.
Current development work shows that the CMCs are susceptible to hot corrosion attack. Near term applications for CMCs are
in Exhaust components which operate in the hot corrosion regime.

The successful use of CMCs in man-rated Navy aircraft engines requires that the factors contributing to material degradation
be recognized. Methods are required whereby these factors can be accounted for during the design and life management of these
CMC components. The key issue is life prediction - in this case a model is needed for estimating the influence of operating
environment on expected life of CMC components. Hot corrosion can significantly reduce the life of a CMC part. A durability
model could also provide guidance to researchers for improving CMC environmental resistance (i.e., effect of coatings, matrix
modification, etc.). The current life assessment methodology is based primarily on a limited set of coupon tests and full-scale
engine tests. However, the development of a full data-base will be expensive, and time-consuming. A more cost-effective
approach is to develop a predictive model for material durability based on a knowledge of the active degradation mechanisms
of the constituent materials and their effects on the overall behavior of CMCs.

PHASE I: Provide a feasibility study on developing a durability model for a leading candidate CMC system such as
SiC/C composites. The thermal degradation mechanism of the constituents (fiber, matrix, and interface) will first be identified
based on the existing data base. The impact of each individual thermal degradation effect (e.g., fiber instability and oxidation
of fiber, matrix and interface) on the overall composite performance will be formulated into individual thermal models with
additional consideration of thermal cycling, and non-steady state thermal profiles. A micromechanics approach will then be used
to integrate individual models into a combined thermal effect model. This model will illustrate property variation as a function
of time, temperature, location, stress and environment.

PHASE II: Develop a full scale CMC durability model applicable to all the leading candidate CMC systems (e.g.
SiC/SiC, SiC/glass-ceramics, SiC/Si-O-N-C) and validate model by an experimental test matrix. In addition to thermal
degradation, corrosion/erosion degradation, mechanical degradation (such as creep, relaxation and damage), coating substrate
interactions, local versus global coating failures will be included in the final model. Typical laminate configuration, thermal cycle
and environment expected for applications, such as exhaust flap and sea! will be used to demonstrate the model.

PHASE III: Transition the CMC durability model developed in PHASE II to Navy Laboratories and to engine
manufacturers. This CMC durability model will enable Navy laboratories to establish a new and unique capability in predicting
life cycle performance of CMC materials proposed for various high temperature propulsion applications. Engine manufacturers
will also benefit from this model for screening CMC materials for engine components.

COMMERCIAL POTENTIAL: Design methodology developed under this effort will enable CMCs to be applied to gas turbine

engines that are operated in a marine environment. These include gas turbine generators stationed along coastal areas and
generators on commercial ships and commercial airline transport aircraft engines.

N95-035 TITLE: Acoustic Sensors Used for Gearbox Vibration Monitoring and Diagnostics

OBJECTIVE: Gearbox vibration monitoring and diagnostics has been traditionally accomplished using accelerometers as
vibration sensors. Acoustic sensors would offer advantages over current hard mounted and location specific vibration
accelerometers in use today. This project would demonstrate the performance, effectiveness and relative benefits of acoustic
sensor technology used for gearbox vibration monitoring and diagnostics compared to that provided by vibration accelerometers.

DESCRIPTION: Both fixed wing aircraft and helicopters use vibration accelerometers as sensor inputs to support various
vibration monitoring and diagnostics systems for maintenance troubleshooting. Commercial helicopter manufactures are now
implementing Helicopter Usage Monitoring Systems (HHUMS) that depend heavily on vibration accelerometer sensors for gearbox
monitoring. The use of acoustic sensors instead of the current vibration accelerometers could offer some specific advantages
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for all these applications. The project would investigate, define, and quantify the specific capabilities and advantages of acoustic
sensors used for gearbox vibration monitoring.

PHASE I: Define requirements for system and demonstrate, in principle, the concept of acoustic sensor based
vibration monitoring.

PHASE II: Acquire and analyze vibration data using an acoustic sensor based vibration monitoring system, real-time
during gearbox seeded fault tests. Compare results with those achieved using the standard vibration accelerometers. Report
on evaluation results.

PHASE III: Define and procure a fully integrated acoustic sensor driven gearbox vibration monitoring system for

demonstration test on a SH-60 aircraft.

COMMERCIAL POTENTIAL: Application for both military and commercial aircraft use.

N95-036 TITLE: Advanced Turbine Exhaust Particulate Measurement System

OBJECTIVE: Develop an advanced, non-intrusive instrumentation system for the measurement of turbine engine exhaust
particulates.

DESCRIPTION: The need to measure gas turbine exhaust particulates is important to naval aviation in two respects. First,
increasing environmental regulations, such as the Clean Air Act, are making it more important to know and be able to assess
turbine engine exhaust emissions. As the regulations become more stringent, they may affect the way the Navy currently
operates and tests aircraft engines. The ability to measure particulates will assist in the assessment of the impact that current
and future Navy aircraft engines will have on air quality. The ability to predict emissions will allow the Navy to tailor
operations and/or testing such that environmental impact will be minimized. Secondly, exhaust particulates are directly related
to plume visibility and therefore aircraft survivability. By knowing the size, number and distribution of the exhaust particulates,
a good estimate of plume visibility can be made. Current particulate measurement techniques require direct sampling from the
exhaust plume and are not very accurate. A non-intrusive system with the ability to accurately measure particulates under 0.02
micrometers in size and their distribution will allow better assessment of engine exhaust in a wide range of situations, such as
on the flight line or in a test cell.

PHASE I: Conduct a 6 month study to assess the ability to accurately measure engine exhaust particulates in a
laboratory setting. Document findings in a final report.

PHASE II: Further develop the instrumentation system such that measurements can be made in the field with a
minimum of special set-up and support equipment.

PHASE III: The system should be developed into a stand-alone, portable system capable of taking measurements in
a wide variety of situations.

COMMERCIAL POTENTIAL: The measurement system would have application to engine and aircraft manufactures and the
power generation industry.

N95-037 TITLE: Engine Composite Blade and Vane Repair

OBJECTIVE: Develop a suitable repair process/equipment for engine foreign object damage (FOD) to composite blades and
vanes.

DESCRIPTION: Composite materials are being applied throughout airframe structures to: reduce weight, increase strength,
and increase corrosion resistance. The maintenance community was not prepared to provide the required support for these
composite material applications. Composites are now being developed for applications to naval aircraft propulsion systems.
One of the more near-term applications of this technology will be to use Organic Matrix Composites (OMC) and Metal Matrix
Composites (MMC) to cold section blades and vanes. This area of the engine is subject to a great deal of repair actions resulting
from FOD. With current metal blades, FOD is repaired through blending. Composites can not be blended by means of
conventional techniques. A repair and an inspection/validation technique must be developed to meet this critical fleet need.
PHASEI: Investigate present repair methods for composites on aircraft structures. Characterize potential cold section
composite applications for blade/vanes/ Assess present FOD repair limits. Define potential repair techniques/equipment (i.e.,
blend, tip grind, patch/fill repair, etc.) and their limits for composites with traditional and advanced blade configurations (i.e.,
hollow, 3-D, etc.). Also define an inspection process to validate the integrity of the repair. These new techniques should
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provide repair capability to help maintain current engine availability levels and have both I-level and depot level applicability.
Document findings in a final report. The contractor and the government shall agree upon which repair concepts will be

developed in PHASE II.
PHASE ‘II:  Define specific procedures and develop prototype equipment to perform the required FOD

repairs/inspection. Perform repair procedures on coupon specimens and verify structural integrity using these new procedures.
Obtain a sample of specimens requiring a FOD-type repair and execute the series of techniques developed. Analyze results.

Document findings in a detailed final report.
PHASE III: Based on the results of PHASE II, further develop this capability for actual fleet application.

COMMERCIAL POTENTIAL: Composite blade/vanes will be transitioned to commercial engines, therefore this effort will
be directly applicable to the commercial sector.

N95-038 TITLE: Advanced Automatic Test System (ATS) Resources

OBJECTIVE: Investigate the feasibility of using a common set of ATS resources to determine ATS architecture suitability,
capture test requirements information for test program sets (TPS) generation, and meet the requirements for high mobility/inter-
operability to support rapid action force deployment operations.

DESCRIPTION: Individual service components currently use unique, parametric-driven data systems to determine ATS
architecture suitability requirements for weapon system support. Given the current ATS Investment Strategy to leverage ATS
investments across DOD components, there is an increasing need for a common software tool to improve the selection,
programming, enhancement and cost effective application of common ATS components. In addition, TPS development continues
to be an exceedingly high cost/labor intensive effort and the evolving defense environment continues to demand high mobility
ATS. This effort will investigate the feasibility of increased commonality and automation to improve weapon system support
and reduce life cycle support costs.

PHASE I: Provide a feasibility study which determines the most appropriate design architecture and computer-aided
software engineering (CASE) methodologies to capture test requirements information and accomplish ATS requirements
determination analysis, TPS retargeting, and meet the demand for high mobility ATS support. The proposed approach should
be a modular, open architecture design to facilitate upgrades, integration and inter-operability with designated common ATS
resources.

PHASE II: Based on the successful completion of PHASE I, develop, test and operationally demonstrate the design

architecture formulated under PHASE I SBIR effort.
PHASE III: Produce the core software/hardware technologies demonstrated in the PHASE II effort.

COMMERCIAL POTENTIAL: New tools/methodology can be used in a wide range of aerospace, commercial aviation and
other commercial sectors.

N95-039 TITLE: Automated Composite Scarfing/Step Machining Apparatus for Curved Structures

OBJECTIVE: Design, develop, and fabricate an automated scarfing apparatus for repair of curved composite structures.

DESCRIPTION: Typically the contours of composite aircraft structures are complex in that the surface contains curvature in
two planes. Currently available equipment is unsuited for the required tasks of scarfing the laminate to produce a well tapered,
bounded repair joint. A device is needed which will adapt to this complex surface. This device should be capable of machining
the laminate to a predetermined scarf angle and shape.

PHASE I: During PHASE I of this effort, deficiencies with present equipment will be investigated and a preliminary
design concept developed and documented in a final report.

PHASE II: Additional development, fabrication and testing of this equipment will be performed in PHASE IL

PHASE III: Upon successful completion of PHASE 11, produce the equipment for commercialization.

COMMERCIAL POTENTIAL: Use of composite materials in the commercial markets is vastly expanding. Apparatus
developed under this SBIR has direct application to composite used in aircraft and auto industries.
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PRODUCT AREA: Weapon Systems

N95-040 TITLE: Weapon Systems Improvements
OBJECTIVE: To improve weapon systems.

DESCRIPTION: The Navy requires improved weapon systems that must operate in the unique carrier environment, which is
characterized by salt spray, ships’ exhaust gases, intense electromagnetic fields, high (but not low) climatic temperatures,
constant high wind and catapult takeoff/arrested landing. They must also be completely self-contained because on a carrier there
is no room for weapons over 180 inches long, weapon maintenance, special purpose weapons, fragile weapons, unsafe weapons,
special purpose pods, etc. Improvements may include reduce cost, precision targeting of targets in clutter, highly agile
airframes, off axis targeting, real time precision strike and battle damage assessment, increased probability of kill warheads,
automatic target recognition capability, enhanced adverse weather capability and reduced launch constraints. These
improvements support Joint Strike, Air Superiority, and Joint Littoral missions.
To meet these goals the Navy is looking for innovative solutions which promise measurable improvements in any (or all) of the
above areas. The Navy will provide a minimum of two awards from quality proposals from the total proposals received from
this topic:

PHASE I. Show feasibility of the concept.

PHASE II: Demonstrate the product.

PHASE III: Produce and market the product.

COMMERCIAL POTENTIAL: The technologies developed should have applicability to the civilian market.

N95-041 TITLE: Sensitive Uncooled Micromechanical IR Detector

OBJECTIVE: To decrease the cost, complexity and weight of sensitive IR detectors.

DESCRIPTION: Sensitive infrared detectors must be cooled and this requirements adds considerable cost, complexity and
weights to infrared systems. If sensitive uncooled detectors could be developed, the number of applications both military and
commercial would increase significantly. The recent development of a micromechanical calorimeter has shown the possibility
of using this type of technology as a sensitive uncooled infrared detector.

PHASE I: Provide a feasibility study to determine the possibility of using micromechanical devices as uncooled IR
detectors. This study should identify and analyze the major problem areas associated with this technology.

PHASE II: Develop and demonstrate a prototype infrared detector and show haw the major problems identified in
PHASE I were approached.

PHASE III: Produce the infrared detector.

COMMERCIAL POTENTIAL: This innovation has potential to decrease cost of this technology used in infrared imaging and
diagnostics.

N95-042 TITLE: Environmentally-Durable, Electrically-Conductive Coatings for High Speed Aircraft Windows and
Missile Domes

OBJECTIVE: Erosion and thermal-shock resistant, electrically-conductive, optical coatings for MWIR (3 to 5 microns) and/or
LWIR (8 to 12 microns) high-speed missile domes and aircraft windows.

DESCRIPTION: Fabricating adherent coatings that can endure severe environments and provide the necessary elector-topical
performance is recognized as a major problem in commercial and military applications. For example, advanced dome materials
like sapphire will need further processing and/or special conductive coatings to meet anticipated high-speed missile requirements.
current RE/EMI shielding and mitigation techniques have limited success. Conventional, conductive metal mesh structures on
external surfaces reduce the RF signal but are mechanically soft and easily damaged. surface-doped semiconductors such as
gallium arsenide have optical absorption and emission problems. Durable, adherent, electrically-conductive coatings are needed.

PHASE I Identify promising materials and coatings processes. Fabricate witness samples of the most promising
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materials for preliminary characterization of elector-optic performance and evaluation of erosion-resistance.

PHASE II: Demonstrate a cost effective, large area, uniform coating process for simple and complex shapes. Provide
samples for validation testing of elector-optic performance and impact resistance.

PHASE III: Production capability for depositing electrically-conductive, durable, optical coatings on missile domes

and aircraft windows.

COMMERCIAL POTENTIAL: Similar technology is required for optics, sensors, and photovoltaic arrays on commercial
satellites where electrical charging and space-debris/micrometeroid-impact damage severely limit the useful life-cycle. Durable
coatings are needed for fiber optic sensors used in severe chemical environments such as automobile and industrial pollution
monitors. Electrically-conductive, durable coatings could be used to provide lightweight EMI shielding in many commercial
products where electronic noise is a problem.

N95-043 TITLE: Wavelet Transforms in Electronic Warfare (EW) Signal Processing

OBIJECTIVE: Develop Wavelet Analysis as a new approach to Modulation On Pulse (MOP) processor capabilities and
significantly enhance EW System identification.

DESCRIPTION: EW System Emitter ID is currently performed using classical emitter parameters. In addition, MOP is also
used particularly in problems involving the following conditions:

1. Emitters with similar parameters

2. Emitter parameters with time variation

3. Signal multipath environments

4. Other real world environments.

The use of MOP signals have added significant performance to ID results and Wavelet processes promise to be ideally suited
to these signals. This method is capable of giving signal information in both the time and frequency domain.

PHASE I: Conduct a 6 month study to assess the Wavelet Transform approach to give increased precision to radar
system identification by characteristic MOP. The detection ability will be compared with that using the Fourier Transform.
Document findings in a final report.

PHASE II: A description of the processing of true raw data in a hardware-software system will be given.

PHASE III: Transition to a Navy airborne EW system.

COMMERCIAL POTENTIAL: The technology developed here has application in the private sector in the analysis of cardiology
signals, in compacting TV data, and GPS.

N95-044 TITLE: Increasing Frequency Coverage Of High Temperature Superconducting Antennas for VHE/UHF
Applications

OBJECTIVE: Increase the frequency coverage of high temperature superconducting (HTS) antennas in the VHF/UHF frequency
bands.

DESCRIPTION: The Navy’s current interest in the VHF/UHF frequency bands focuses on antiradiation missile (ARM) seekers,
air-intercept missile (AIM) seekers, communication data links for aircraft, weapon, and submarine applications. The available
antenna aperture for these platforms is severely limited as compared to the operating wavelength. High temperature
superconducting antennas and superdirecting arrays of HTS antennas offer the potential for increased directivity and efficiency
on small platforms. However, these improvements are gained at the expense of instantaneous bandwidth. Therefore, before
the advantage of HTS antennas can be realized in these Navy systems methods for increasing the frequency coverage of
electrically small HTS antennas need to be developed.

PHASE I: Identify and compare potential methods for increasing the frequency coverage of electrically small HTS
antennas. Provide a feasibility study which quantifies the increase in frequency coverage as well as potential reductions in
overall directivity and efficiency, increases in size, weight and volume effects on pattern fidelity. Compatibility with HTS
materials processing and methods of cryogenic cooling should also be examined.

PHASE II: Develop, test and demonstrate an HTS electrically small antenna element with enhance frequency coverage

using one of the methods identified in PHASE I.
PHASE III: Using HTS electrically small antenna element with enhanced frequency coverage developed in PHASE
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1I, develop and test an array for limited aperture platforms.

COMMERCIAL POTENTIAL: Commercial applications for compact arrays of HTS VHF/UHF antennas include global
communication systems.

N95-045 TITLE: GPS CCM Improvements

OBJECTIVE: Improve air-to-surface weapon GPS jamming resistance at a range of 8 nm or greater.

DESCRIPTION: The Navy is currently developing weapons that rely on GPS data for target location and as an aid to INS
guidance to the target. This SIR project will improve the weapon’s resistance to jamming until its terminal seeker takes over
the guidance function.

PHASE I: Perform a feasibility study examining new technologies in antenna/receiver electronics, improvements in
data processing, and more efficient algorithms to determine the cost effectiveness of improving GPS jam resistance for precision
guided munitions. .

PHASE II: Develop and demonstrate the proposed improvement. Perform a production cost estimate.

PHASE III: Package improvements into a missile compatible size. Perform a flight demonstration on a transition
candidate, such a JSOW P31

COMMERCIAL POTENTIAL: Anti-terrorist protection in commercial air applications.

N95-046 TITLE: GPS Telemetry Transmitter

OBJECTIVE: Augment an existing telemetry (TM) transmitter with a Global Positioning System (GPS) receiver. The resultant
transmitter will have the ability to transmit GPS-based Time-Space-Position information (TSPI) on a subcarrier of the normal
TM data stream. The augmented transmitter will feature an output port so that the digital GPS data can be directed into the
digital data stream. This augmentation shall not disable any of the current TM transmitter’s capabilities and shall preserve the
exact form factor.

DESCRIPTION: The missiles of the last 20 years have all been fitted wit telemetry packs that bring needed information down
to range personnel for further development or t\for test and evaluation. These telemetry packs have TM transmitters as
subsystems. within. The requirement is to develop a TM transmitter that has its current capabilities and will have GPS
embedded within to be sent down in one of two ways:

1. Via standard TM channel

2. Via sub-carrier in the TM frequency
The GPS information would provide tracking information that would meet missile test requirements.

PHASE I: Identify components and interfaces of the elements of TM transmitters to meet the above needs.

PHASE II: Design, fabricate and test a breadboard design of a GPS TM transmitter including GPS antenna on a
missile.

PHASE IIl: Design fabricate, and test five prototype TM transmitter and document the design for transition into
production program.

COMMERCIAL POTENTIAL: The technology has application in the private sector where small GPS sensors are needed.
When interfaced with new or existing communication links, this technology would provide long distance, precise position

information to central control centers on aircraft and commercial land vehicles for many functions including: emergency search
and rescue location, crash location, and traffic control.

N95-047 TITLE: Arrays of Conformal Waveguide
OBJECTIVE: Develop a low cost accurate array of conformal ridge waveguides.

DESCRIPTION: There is an immediate need for a low cost accurate, compact planar antenna array and the required circuitry
to be applied to fuse and seeker antennas. This technology can also be used to construct complex waveguide circuits. An
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example of the fuse antenna would be for an air-to-air guided missile. Most fuse antennas are mounted on the sides of the
missile and have an rectangular cross section. This reduces the antennas performance and takes up valuable volume in the
missile. This technology can produce a low cost and high performance fuse antenna that conforms to the missile outer skin
resulting in better electronic counter-countermeasure (ECCM) performance, lower sidelobe levels, lower cost, and lower volume.

PHASE 1. Investigate the feasibility of constructing an array of conformal ridge waveguides side by side. The
development will be done for the array of two waveguides.

PHASE IT: Develop a prototype systems to demonstrate the array of multiple side by side waveguides performance.
The waveguide array is an antenna system and its associated circuitry.

PHASE III: Integrate a prototype system into an actual air-to-air missile.

COMMERCIAL POTENTIAL: The commercial need for this technology is in the area of Direct Broadcast Satellite (DBS)
receiving antenna and collision avoidance car antennas. Low cost and high volume is the greatest concern in these areas. The
DBS antenna and the combining circuitry can be constructed from one sheet. The resulting antenna and circuit is on the same
plane resulting in a high performance, low cost, and very producible product. An array of antennas with different RF views

of the road in front can also be constructed using this approach.

MARINE CORPS REQUIREMENTS

N95-048 TITLE: Systems and Technologies for Future Amphibious Warfare

OBIECTIVE: To enhance Marine Corp’s future amphibious warfare capabilities the following top level needs have be
addressed; Surface Mobility Technology, Mine Detection Technology, Land Mine Countermeasures Technology, MARFOR C41
Technology, MAGTF Survivability Technology, Advanced Amphibious Logistics Technology, Targeting Sensors, Weaponry
Technology.

DESCRIPTION: The Marine Corps is seeking new, innovative ideas in technologies or systems concepts that support the
Marine Corps amphibious mission. A minimum of five awards will be made under this topic for quality proposals. Proposals
may be submitted that fit the top level needs or specific subject areas and should be titled to allow identification by top level

need or specific subject area title:

A. Top level needs

1. Surface Mobility Technology - Technologies which increase the overall capabilities of Marine Corps vehicles and surface
mobility.

2. Mine Detection Technology - Capability of remotely detecting all types of land mines during operations from the very
shallow water/surf zone to inland battlefields. Need is for real time, day/night detection and surveillance capability to remotely
detect current and future mine threats.

3. Land Mine Countermeasures Technology - Technology for rapid neutralization of mines, mine fields, booby traps and
other obstacles in the surface zone and ashore to include advance threat wide area mines. '

4. MARFOR C4I Technology - Innovative technologies in electronics and information management processing to enhance
and support Marine Force Command, Control, Communications, Computers and Intelligence to include revolutionary materials
for advanced stored energy concepts.

5. MAGTF Survivability Technology - Technology which increases the survivability of Marine Corps personnel and
equipment assets in all levels of combat and physical environments for the Marine Air-Ground Task Force (MAGTF)

6. Advanced Amphibious Logistics Technology - Logistics technologies to enhance and support Operational Maneuver From
the Sea (OMFTS) concepts or improve or enhance all phases of logistics for Marine Corps amphibious operations for Combat
Service Support of maneuver forces from minimum 60 miles at sea to up to 40 miles inland with no beach support area
established.

7. Targeting Sensors - Innovative sensor technologies that enhance the engagement performance of direct and indirect fire
weapons for the conduct of maneuver warfare by tactical ground commanders such as but not limited to early target detection,
increased first round hit probability and successful Identification Friend or Foe (IFF) with passive/low signature methods.

8. Weaponry Technology - Technologies that focus on increasing the lethality and operational effectiveness of combat
elements of the MAGTF such as but not limited to innovative technology for mounted mortars, enhanced target designation
and volumetric lethality against area targets and advanced energetic material for multiple munitions use with significant weight
reduction, but no loss of performance in company mortar
system.
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B. Specific Subjects

‘1. Wavelength-Selective Solar-Blind Filters - Development of wavelength-selective filters in the solar blind ultraviolet (UV)
region.

2. GPS/GIS Based Engineering Reconnaissance in Support of Virtual Reality Presentations - Provide an Earth satellite based
engineering reconnaissance data acquisition system that will support a virtual reality system for use by field commanders in
making site selection decisions using the Global Positioning System (GPS) and the Global Information System (GIS).

3. Remote Display and Interrogator - The development of a wireless interrogator, which can be used in the field to obtain
logistics data such as with a wireless helmet mounted device, which provides real time virtual supply information.

4. Container manifesting system - Development of an RF container manifesting system with a Manifest Tag and an RF label.

5. Light Weight Shaped Charge Case - Development of a shaped charge case that weighs significantly less than the
traditionally used metallic cases with performance comparable to metallic case shaped charges.

6. Next Generation Batch Liquid Containers - Development of batch liquid containers, which are multipurpose, ballistic
resistant and fire retardant.

7. Next Generation Field Transportable Liquid Transfer System - Develop fuel efficient, field transportable liquid transfer
systems, which are integral to the container they are filling/draining.

PHASE I: At the end of a six months effort, work should have demonstrated the feasibility of a systems concept or
technology, identified critical issues required to transition into the Marine Corps acquisition system, identified goals for systems
performance, outlined the current technology maturity, provide evidence that the scientific principles on which the technology
is based are sound and justify further work, identify the work necessary in a Phase II effort necessary to demonstrate technical
feasibility and increase the potential of the technology or systems concept to transition in Phase III to public and private
applications with an exploration of dual use potential.

PHASE II: At the end of a two year effort, the technology or systems concept must have been developed enough to
bring subsystems or technologies for transition to maturity, completed sufficient work to enable the technology to transition to
an active development program, or become the basis for an operation requirement and acquisition of the technology or subsystem
for Marine Corps applications and or other service applications as well as private sector commercialization.

PHASE III: Phase III must include both public and private sector commercialization with a goal to reduce acquisition
cost for Marine Corps through other service/government agency applications, as well as private sector commercialization. The
ability to successfully transition in Phase III will be critical both in Phase I selection and Phase II approval.

NAVAL SEA REQUIREMENTS

In general Naval Sea Topics are more specific in their description. Content of Proposals responding to these topics
shall be directly relevant to the topic title and topic objective and shall address major issues cited in the topic description
section(s).

The following three topics solicit Phase I SBIR Proposals for the purpose of improving US Navy control of the air
battlespace above land and sea as described. Theater Air Defense neutralizes enemy offensive projection of power in littoral
regions with minimum casualties. The following technologies support these capabilities: missiles, surveillance sensors, and their
signal processing; intelligence gathering; command and control; communication and other weapons for attacking enemy air
targets.

N95-049 TITLE: Develop Naval Gunfire Defense against Anti-Ship Missiles

OBJECTIVE: The objective of this effort is to permanently defeat modern anti-ship Missiles by rounds or payloads that are
fired from the Navy’s standard five-inch gun. Existing active or passive countermeasures can temporarily distract or divert anti-
ship missiles from their original target(s) and these capabilities are excluded from our objective. Although munitions employing
thermochemical means have an expected high probability of success, and are preferred, other means may be proposed subject
to the following requirements or restrictions.

DESCRIPTION: Relevant proposals shall provide an effective means to permanently defeat or kill anti-ship missile; the means
will prevent the missile from re-engaging any Target. The proposed means should: Immediately cause mechanical
damage/erosion of the missile structure or otherwise immediately defeat the missile’s ability to engage the target(s); provide
uncompromised use of the Navy five-inch gun; and provide new or modified five-inch munitions effective against modern anti-
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ship missiles.

PHASE I Relevant Phase I (concept definition) proposals shall: develop the design concept and physical
characteristics and performance objectives of the munitions/disclose the aforementioned; provide calculations of kill probability
as a function of the engagement geometries, timing/fusing, and the munitions expansion characteristics; and provide a
demonstration of the concept in a ground test of a prototype munitions under static conditions.

PHASE II: Relevant Phase II (concept demonstration) proposals shall: conduct a twenty-four month effort including
design and test of the munitions; conduct a critical design review of the munitions; effect the development of the munitions and
perform field experiments against typical IR and RF seckers; submit the munitions design disclosure data for approval; and
prepare test plans and test reports and execute all tests required.

PHASE III: Relevant Phase HI (concept implementation) proposals shall: transition the technique to a government
owned full scale item development and limited production. The sensor blinding metal vapor canisters will be tested and
compared against other competing concepts.

COMMERCIAL POTENTIAL: The technology has applications in the private sector for metal coatings of wider availability
and lower cost. Refractory metal coatings are needed in high temperature commercial processes and for oxidation (erosion)

protection rocket nozzles.

N95-050 TITLE: Simulation of Optical Environmental Effects

OBJECTIVE: The objective of this effort is to develop techniques for the convenient simulation of optical environmental effects
along the optical propagation path in Navy optical systems. Many Navy optical systems employed in detection, recognition,
tracking, threat categorization, or countermeasures are sensitive to environmental effects along their optical line-of-sight.

DESCRIPTION: Relevant proposals shall provide an effective means to simulate optical environmental effects known to degrade
the optical line-of-sight employed in Navy optical systems. These environmental effects, from whatever source(s), introduce
distortion(s) into the propagating optical wave which observationally leads to effects such as scintillation, signal fading, beam
steering, and image wander and distortions. These effects can inhibit the effective operation of an optical system resulting in
reduced performance, at times, to unacceptable levels. ~ Over the past several years, the Navy has developed and implemented
a number of tools including laboratory hardware-in-the-loop simulations to evaluate the performance of various optical systems
and techniques. To quantify the effects of the optical environment, methods for adding these effects to the optical system
performance test are desired. An acceptable simulation must be well characterized, controllable, repeatable, and traceable to
conditions encountered in field tests and demonstrations.

PHASE I: Evaluate various methods for simulating optical environmental effects. Select and recommend techniques
which best meets Navy requirements for laboratory hardware-in-the-loop simulators.

PHASE II: Design, fabricate, and test an optical environmental effects simulator. Install equipment on a Navy
hardware-in-the-loop simulator.

PHASE II: Multiple Government agencies develop, fabricate, and utilize optical systems which operate with turbulent
paths. The availability of turbulence simulation hardware would be of value for the convenient testing of these systems. Similar
uses on the commercial marketplace can also be identified.

COMMERCIAL POTENTIAL: The technology developed in this project could have application for the testing of commercial
optical systems.

N95-051 TITLE: High Repetition Rate Mid-Infrared Lasers

OBJECTIVE: The objective of this effort is to develop a high repetition rate, high power, solid state laser to efficiently generate
coherent energy in tunable wavelengths in the 3-5 micron range. The laser must be rugged and reliable and capable of being

used in field testing.

DESCRIPTION: Relevant proposals shall provide high repetition rate, >30W output power lasers in the 3-5 micron range to
support ongoing development of electro-optical systems. Electro-optical systems support improvement of capabilities in missile

defense and surveillance sensors.
PHASE I: Demonstrate the feasibility of the proposed concept to improve power scaling and/or decrease cost of such

lasers. A design concept shall be developed for the 30W output power laser.
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PHASE II: Develop, fabricate, test and demonstrate a prototype high power mid-infrared laser suitable for overwater
testing at a range. Laser tunability shall be demonstrated to be within atmospheric transmission subwindows.
PHASE III: The technology will be transitioned to a government owned test facility.

COMMERCIAL POTENTIAL: Other possible applications include the use of such a laser source for drug interdiction and oil
exploration for sensing hydrocarbon molecules. The 1 micron diode pumped laser can be used in the semiconductor processing
equipment market with a $1 billion sales potential.

The following six topics relate to submarines and requirements necessary to enable them to function effectively in the open ocean.

N95-052 TITLE: Combat System Interface Simulation/Stimulation

OBJECTIVE: The objective of this topic is to develop innovative techniques for simulating/stimulating the signals and controls
at the interfaces to a combat system.

DESCRIPTION: Combat systems interface to many sensors, users and other subsystems in an operational environment. In a
submarine combat system, these include acoustic and non-acoustic sensors, navigation systems, communications systems, weapon
systems, and combat system operators. During development and testing of the combat system, and during operator training,
it is often impractical to have the entire interfacing environment available for interface stimulation and response. The offeror
should propose innovative techniques for simulating the combat system interfaces and the responses that are expected during all
states and phases of operation.

PHASE I: Demonstrate concept feasibility by developing a simulation architecture that will provide combat system
interface stimulation and realistic responses without the need for the actual sensors and associated subsystems.

PHASE II: Demonstrate feasibility of the proposed conceptual architecture by developing a prototype combat system
simulation/stimulation facility that provides realistic stimulation and response for a selected subset of the combat system
interfaces.

PHASE III: Produce a complete combat system interface simulation/stimulation facility that can be used to provide
realistic inputs and responses for use during system development, integration, test, and operator training.

COMMERCIAL POTENTIAL: This technology can be used for interface simulation and stimulation in large systems, as might
be found in a ship or aircraft control system.

N95-053 TITLE: Submarine Portable Launch System

OBJECTIVE: The objective of this topic is to develop a small and portable submarine launch system from Commercial Off the
Shelf (COTS) components system for use with weapons and other vehicles launched through submarine torpedo tubes.

DESCRIPTION: Currently SSN platforms and combat control systems are required to support a variety of missions and on-
going weapon development/evaluation activities. The uniqueness of these multi-mission submarine warfare systems requires that
all platforms, support all weapons/mines/vehicles at all times may be unrealistic. A portable launch system that implements a
COTS based "Open System Architecture (OSA)" will provide a low cost ability to tailor the launch panel for specific applications
in submarine ASW, Surveillance and other missions. This approach can alleviate the time and costs of CCS integration and
provide the flexibility necessary to expedite submarine participation in new mission areas or evaluation of new weapons/vehicles.
Submarine deployment of mines is a very good example of how this system can be applied.

PHASE I: Develop a generic concept through analysis of submarine mission areas where torpedo tube launched
weapons/vehicles are appropriate for a stand alone portable launch system and develop a generic design concept which defines
the system functional requirements and proposed COTS implementation for the portable launch system.

PHASE II: Develop Advanced Development Model to demonstrate concept/design.

PHASE II: Engineering Development or Production, if appropriate

COMMERCIAL POTENTIAL: Use of an Open COTS based design will provide the commercial sector with miniaturized

analog to digital open system interfaces and multi-dimensional human system interfaces for remote operations are have potentially
applicable to commercial industry in undersea exploration or robotics.
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N95-054 TITLE: Submarine Low Cost Littoral Water Sonar Passive Localization System

OBJECTIVE: The objective of this topic is to develop a small, low cost, High Frequency Towed Array (HFTA) sonar system
to be utilized for passive localization applicable to shallow water (littoral) areas.

DESCRIPTION: The current tactical towed array sonar systems developed by the Navy were designed to meet the anticipated
threat expected to be encountered in open ocean operational areas. As a result, the frequency band covered was relatively low
in response to the long range propagation characteristics of the ocean and the dominant acoustic energy emanating from the
targets historically seen in these environments. A HFTA provides the potential for substantial improvement in detection
capability in higher frequency bands, through isolation from hull generated noise mechanisms and provide equivalent
classification capabilities as existing towed array systems in shallow waters - further, the spatial separation of the towed array
from the hull array also provides a cost effective capability for passive localization when used in conjunction with the hull
mounted array systems. Additionally, the HFTA coverage of the active sonar band will provide a separate bi-static or multi-
static receiver for active sonar operations.

PHASEI: Analyze littoral water mission area where use of this type of sensor system would be appropriate. Develop
a generic design concept which defines the system functional requirements and models the system for ability to transmit the large
bandwidth of required data from the array to the submarine.

PHASE II: Develop Advanced Development Model to demonstrate concept/design.

PHASE III: Engineering Development or Production, if appropriate.

COMMERCIAL POTENTIAL: The technology is applicable to locating objects on the ocean bottom.

N95-055 TITLE: Development of Adaptive Filtering System to Eliminate CW Interference in Submarine IFM-based
Electronic Support Measure (ESM) Systems.

OBJECTIVE: The objective of this topic is to develop a practical adaptive filtering system to replace notch filters in IFM
systems.

DESCRIPTION: CW signals can interfere with the performance of ESM systems using IFM-type receivers; in some
environments, CW signals can capture the receiver and preclude intercept of pulsed signals. Use of even a few tunable notch
filters to exclude CW signals is cumbersome, resulting in signal power, space and cost penalties. Adaptive filtering techniques
using advanced correlation devices such as SAWs for automatic exclusion of multiple CW signals in a system would be much

simpler than present notch filters.
PHASE I: Design an adaptive filtering system to eliminate CW signals in IFM-based submarine ESM systems.

Prepare Phase II Program Plan.
PHASE II: Develop a breadboard adaptive filtering system to replace present notch filters. Integrate with submarine
ESM system and demonstrate performance in CW-exclusion in simulated signal environment known to degrade intercept

performance.
PHASE III: The adaptive CW filtering system will be transitioned to deployed and future submarine ESM systems,

providing superior intercept performance in the presence of interfering CW signals.

COMMERCIAL POTENTIAL: Intercept systems capable of performance in the presence of CW signals will have application
to law enforcement systems used in activities such as drug interdiction.

N95-056 TITLE: Low Light Level Color Imaging with Image Processing

OBJECTIVE: The objective of this topic is to improve the capabilities of low-light level color imaging using either special
image intensification techniques with application specific image processing algorithms, and etc.

DESCRIPTION: Color cameras have shown dramatic improvements in image quality, resolution, and dynamic range.
However, very little improvement has been made in the area of image intensification. Under moderate to low light level
conditions, these cameras generally perform very poorly. This poor performance has greatly limited the use of color cameras
in system that operate in dusk/dawn environments. Because of the obvious advantages of color over monochrome (i.e. realism,
better object recognition, submarine navigation, intelligence operation, and etc.), system’s with low-light level requirements
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could be dramatically improved if a color camera could be used in place of the existing monochrome (visible or FLIR) camera.
This imagery could then be further improved if real-time application-specific image processing algorithms could be used to
reconstruct the imagery and provide good color rendition from the poor raw imagery.

PHASE I: The contractor must develop an image processing system that will provide good color rendition from
imagery obtained from intensified and non-intensified color cameras, i.e., from imagery where the light levels vary from 1000
lux to 1E-4 lux. As a minimum, the image processing system should correct the imagery such that one could be able to
distinguish common shipboard (military and commercial) lights; i.e., red, white, green, and yellow, given typical commercial
(source) luminosities taken at appropriate ranges.

PHASE II: Methodologies used to design and develop this system should include but not be limited by performance
trade-off analyses of adaptive image painting and/or image contrast/color stretching of intensified and non-intensified color
CCDs, or Silicon Injected Target sensors. Cther more exotic designs are also encouraged. Using the chosen design, the
contractor will manufacture three systems. All three systems will be provided to the government for further T&E. The
contractor will provide monthly technical progress reports and a final comprehensive technical report of Phase II efforts.

COMMERCIAL POTENTIAL: The largest commercial application for this technology would be the camcorder market. The
best low-light capability of today’s commercial camcorders is about 1 LUX. This still results in snowy video under some typical
video recording conditions. In addition, filming in some dusk/dawn conditions and at night is not possible. Improvements in
low-light capability would greatly enhance the quality and usefulness of these commercial products.

N95-057 TITLE: Innovative Passive Electromagnetic Sensors for Submarines

OBIECTIVE: The objective of this topic is to develop new passive sensors for detection and tracking of aircraft contacts by
submarines which utilize existing mast and antenna configurations.

DESCRIPTION: New submarine missions are being developed which will require submarine commanders to operate in littoral -
waters. These missions require the submarine to monitor the airspace in the operational areas. Many aircraft will be non-emitting
and will remain undetected by conventional means such as ESM and IR sensors. New sensors are required that allow a real time
picture of the airspace to be maintained passively. These new sensors must be able to use existing submarine antennae for signal
reception. It is envisioned a Commercial Off The Shelf (COTS) based system will be able to provide radar-like presentation of
the detected and tracked aircraft.

PHASE I: Explore new sensor technologies that provide the submarine with a passive aircraft tracking capability.

PHASE II: Build prototype systems for laboratory and at-sea testing.

PHASE III: Transition prototype test products to production baseline.

COMMERCIAL POTENTIAL: New sensors would be able to provide a backup capability to existing air traffic control systems
at major airports in the event of their failure. Many small airports do not have radar systems due to the costs involved. These
passive sensor systems are envisioned to be low cost and do not require transmitters, allowing many smaller airports to be able
to monitor its” air traffic and increasing safety. '

The Program Executive Office for Undersea Warfare PEO (USW)) is responsible for managing the acquisition of ASW
systems, subsystems, and hardware and software components. Responding to the evolving needs of both the surface and
submarine fleets in an era of changing threats and requirements, PEO(USW) works to ensure the maximum tactical advantage
is available to the fleet to combat the undersea threat. Tactical areas of interest include: target surveillance; Detection,
Classification, and Localization (DCL); data processing and display; weapon control and related computer subsystems; weapons;
countermeasures; launchers; unmanned Undersea Vehicles (UUVs); handling and stowage equipment; related communication,
command and control; support and training equipment. The PEO(USW) manages the following programs: Lightweight
Torpedoes (MK 46 and Mk 50), Heavyweight Torpedoes (Mk 48 and Mk 48 ADCAP); Advanced Torpedo Warhead;, Surface Ship
ASW Combat System (AN/SQQ-89); Unmanned Undersea Vehicle and Targets; Torpedo defense and countermeasures (Surface
Ship and Submarine); Joint US/UK Surface Ship Torpedo Defense; Vertical Launch ASROC; Navy Signal Processors (AN/UYS-1
and UYS-2); Undersea Warfare Advanced Systems and Technology Programs.
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N95-058 TITLE: Develop an Active Advanced Signal Processing Techniques for Active Sonar Contact Classification

OBJECTIVE: Develop active sonar classification techniques based upon adaptive processing of contact data processed in
affordable signal processors.

DESCRIPTION: Innovative solutions using graphical command/control interfaces and state of the art techniques coupled with
advanced processing technology are sought which are cost effective and compatible with on board equipment. Sonar
performance in shallow water has been demonstrated to have a higher false alarm rate than deep water environments. Signal
processing techniques capable of sorting target from non-target are required to successfully operate in these areas. Improvements
in shipboard signal processing capabilities using advanced processing technology will make it possible to realize the
implementation of computationally intensive processing algorithm which have not been possible in the past. Active classification
research efforts to date have identified a number of promising processing techniques to extract the maximum information possible
out of an active waveform. We desire to improve classification reliability while reducing the threshold between detection and
classification.

Specific examples of advanced processing techniques include the use of time frequency/time scale analysis,
programming by pictures, and the use of higher order moments to improve classification. The proposed solution will examine
a number of advanced processing techniques which have previously been promising but which have not been affordable because
they were computational intensive. Alternatives for time frequency, graph object, and time scale analysis all of which focus
on improving their solution of parameters required to correctly classify a target are needed. Higher order moments associated
with real world, non-gauss active returns may also improve classification. Fusion of clues extracted by various techniques cited
above or others which result from this effort will likely be required. An important aspect of this effort is that algorithms be
implemented with ongoing commercial processor advances to insure adaptability and affordability.

PHASE I: Show feasibility of the concept.

PHASE II: Demonstrate the product.

PHASE III: Produce and market the product.

COMMERCIAL POTENTIAL: Expected commercialization include harbor surveillance, navigational and fishing applications,
scientific exploration, development of application software.

N95-059 TITLE: Develop Adaptive Neural Network Signal Processing

OBJECTIVE: Develop and demonstrate situationally adaptive neural network sonar classification techniques for real time
classification, in a high clutter environment of active sonar contacts.

DESCRIPTION: Innovative cost effective solutions are sought that use situationally adaptive neural networks for real time
classification that are compatible with existing equipment and are designed to make complete use of Doppler, velocity dynamics,
echo shape echo shape moments and other significant target echo features.
A. Rapid detection, classification, and localization (DCL) of targets in shallow water environments is needed to support Navy
warfare missions. Due to the time-varying environments and the difficulties associated with obtaining accurate measurements
in these environments, it is necessary to consider robust adaptive DCL algorithms. These features seek to insure that accurate
measurements, when available, are used to best advantage, and inaccurate measurements are recognized quickly and
appropriately discounted before they adversely affect the DCL estimates. Research efforts to date have concentrated on the use
of Probabilistic Neural Networks (PNNs) and Back Propagation (BP) neural networks for the classification of signals in
spectrograms and classification using active sonar returns.
B. A key consideration is the ability to implement the neural network processing algorithms in NDI/COTS based processors
using reasonable computational resources. Offerors shall propose developing a signal processor concept design. Successful
design would transition to an operational system upgrade.

PHASE I: Show feasibility of the concept.

PHASE II: Demonstrate the product.

PHASE III: Produce and market the product.

COMMERCIAL POTENTIAL: Expected commercialization includes harbor surveillance, fishing applications and scientific
exploration.
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N95-060 TITLE: Develop Advanced Directed Energy/Blast Warheads for Torpedo Applications

OBJECTIVE: Develop a lightweight torpedo warhead design to provide both ASW (Anti-submarine warfare) and ASUW (Anti-
surface warfare) capability with enhanced blast explosive and sub caliber shaped charge liner is desired. -

DESCRIPTION: Current lightweight torpedoes are extremely limited in the size and weight available for the warhead and major
compromises are made in the torpedo design to ensure a single capability is maximized for the specific weapon. The capability
to incorporate advanced blast explosives and an advanced shaped charge linear will be developed. The new system shall be
capable of specified performance in certain classified scenarios. This warhead can ultimately be used in the COMMON
TORPEDO of the next century. The design of this warhead should have specific cost goals and thresholds in production. The
design will ensure that all safety and reliability criteria for ordnance is met and performance in specific scenarios is achieved.
Additionally a complete and EPA approved disposal process will be required for the warhead system. Innovative solutions are
sought which after examining current technology for packaging, power, and performance provide a design for production
implementation.

PHASE 1. Show feasibility of the concept.

PHASE II: Demonstrate the product.

PHASE IIIl: Produce and market the product.

COMMERCIAL POTENTIAL: This product would be appreciated for advanced explosive for mining and seismic studies.

N95-061 TITLE: Develop Active/Passive Data Fusion Operator Associate

OBJECTIVE: The objective of this topic is to develop a situational assessment tool featuring the fusion of active and passive
submarine sensor detection results.

DESCRIPTION: Submarine sonar systems lack effectiveness in shallow water deployments. The dense obstacle environments
typical in shallow water impedes the effectiveness of these sonar systems. The association, correlation, and combination of data
from multiple sources to achieve a complete assessment of threats in a timely manner is of the utmost importance in this
environment. Data fusion enhancements offer the potential for improving the performance of sonar sensors.

This effort will focus on the design, development, and demonstration of a submarine sonar operator aid to assist in
the fusion of all acoustic processed information. Offloading the combat control operator of tasks that lend themselves to
automation and developing a clear method of presentation are key to this effort. The requirements for specific automation
algorithms and operator aids will be defined and a conceptual design developed. Fusion of all simultaneous operating active
sonar data (medium and high frequency) will be investigated as well as using the passive sensor data from any array along with
any other sources of opportunity. Blending of current MMI designs and computer aided/automated techniques with capabilities
supported by ongoing workstation advances will be key concerns of this effort. The requirements for specific automation
algorithms and operator aids will be defined and a conceptual design developed. Fusion of all simultaneous operating active
sonar data (medium and high frequency) will be investigated as well as using the passive sonar data from any array along with
any other sources of opportunity. Blending of current MMT designs and computer aided/automated techniques with capabilities
supported by ongoing workstation advances will be key concerns of this effort.

PHASE I: Show feasibility of the concept.

PHASE II: Demonstrate the product.

PHASE III: Produce and market the product.

COMMERCIAL POTENTIAL: Products from this development effort have potential application for harbor surveillance,
navigation aids and scientific exploration.

N95-062 TITLE: Exploration of Sources of Opportunity for Submarine Sonar Systems

OBJECTIVE: The objective of this topic is to develop a combination of realtime signal processing, tactics and existing sensors
that can provide a tactical advantage to a submarine against an unsuspecting target.

DESCRIPTION: By combining signal processing, tactics and existing sensors increased tactical capability for submarines in
littoral warfare environments can be achieved. In time critical battle management situations are deployment of an active sonar
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source has inherit advantages due to its speed of delivery. Other fixed and mobile sources of opportunity already positioned
may provide a tactical advantage to submarines against unsuspecting targets. Using planned improvements in shipboard signal
processing capabilities combine with recent advances in air deployed active sources (i.e. ; EER and ADLFP), and developing
tactics which allow either a submarine or surface vessel to exploit air deployed sources while remaining covert, this potential
can be realized.

We intend to develop a wavefront curvature technique to perform source localization on the direct blast. If the transmit
waveform is not known, the direct blast will be used to develop a replica of the transmit waveform. Matched filter processing
will be use to capture replica as a substitute for the transmit waveform. The directivity index shipboard sensors will have an
advantage over air deployed receivers providing improved performance for target persecution. Real time, signal processing
which adapts to sources of opportunity will be designed and developed. Tactics to arrive at processing requirements will be
examined.

PHASE I. Show feasibility of the concept.

PHASE II: Demonstrate the product.

PHASE III: Produce and market the product.

COMMERCIAL POTENTIAL: Expected commercialization includes harbor surveillance, fishing applications and scientific

exploration.

N95-063 TITLE: Develop the Dynamic Behavior of a Unmanned Undersea Vehicle (UUV) Surf Zone Vehicle
Control

OBJECTIVE: Investigate dynamic behavior of a UUV operating in a Very Shallow Water (VSW) environment in support of
amphibious operations and develop suitable control systems.

DESCRIPTION: This topic has direct application to all UUV’s which operate in coastal areas. Hydrodynamic models are
required to support the development of UUV control systems. Accurate and robust hydrodynamic models are essential for
performance prediction of UUV control behavior within the surf zone. The final objective is to determine the optimum vehicle
size, range and configuration for employment in the surf zone. Innovative solutions are sought and offers should propose
various control system concepts based on results from the hydrodynamic computer models, develop appropriate physical models,
and conduct testing to verify designs.

PHASE I: Show feasibility of the concept.

PHASE II: Demonstrate the product.

PHASE HI: Produce and market the product.

COMMERCIAL POTENTIAL: Application of this product would provide commercial ROV/UUV’s a better ability to bottom
map, survey (pipelines, cables, piers, bridges), and perform work (repair, salvage) in high surf zone coastal waters.

The next four topics apply to the Aegis Class of ships. The Aegis Program is responsible for the deign, development,
engineering, acquisition, production, and life cycle support of AEGIS cruisers and destroyers including their combat systems.
The AEGIS Program is committed to delivering and maintaining reliable, capable, affordable ships to the operational Navy.
Since the AEGIS Program has a broad shipbuilding responsibility, it also has a corresponding interest in innovative high payoff
technologies to meet its commitments. Technologies contributing to the design and maintenance of capable and affordable anti-
air warfare systems are of current interest. Proposals are sought in the following general areas that are particularly applicable

to the AEGIS Program:

N95-064 TITLE: Radar Simulation

OBJECTIVE: The objective of this topic is to develop a flexible radar simulation for design, analysis and test support of
military and civil systems.

DESCRIPTION: The simulation should be block oriented permitting various degrees of subsystem abstraction. Abstraction
levels may run from the signal processor bit level to closed form mathematical expressions. Particular attention must be paid
to radar environmental factors such as propagation, clutter, and target models. The simulation should run under MS DOS.
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PHASE I: Show feasibility of concept. Survey literature and existing simulation technology, and determine if
elements of existing technology can be used for a simulation structure and construction of a limited simulation.

PHASE II: Development and evaluation of the full scale simulation with accompanying documentation. The model
shall be available for user evaluation and subsequent update prior to delivery.

PHASE III: Produce and market the product.

COMMERCIAL POTENTIAL: Commercial potential exists for radar design, test, and analysis tool development.

N95-065 TITLE: Develop Concepts for Delivering Logistic Information

OBJECTIVE: The objective of this topic is to develop an effective, innovative system for delivering digital logistic information
to ships. This digital information mimics published maintenance manuals, including both text and images. Dual-use application
to any commercial off-site activity requiring extensive logistics information.

DESCRIPTION: Shipboard access to maintenance information is presently restrictive; but maintenance personnel require a
single-source response to their inquiry for maintenance information and repair parts; and require each response provide current
information in correct format and context. The Navy CALS (Computer Aided Acquisition and Logistics Support) program will
replace the present paper logistic documents with digital replications. This requires new system definition and assessment of the
impact upon logistic procedures and products, and a transition strategy.

PHASE I: Develop the concepts, define the system, and identify impacts on current procedures and products, and
develop a transition and implementation strategy for digital logistic information.

PHASE II: Implement the new system and concepts on a pilot project for selected shipboard systems.

PHASE III: Produce and market the product.

COMMERCIAL POTENTIAL: Any commercial off-site activity requiring immediate access to large amount of technical and
logistic information can apply this new concepts (Construction crews, off-shore oil rigs, maintenance/repair work crews).

N95-066 TITLE: Semi-Portable Antenna Near-Field Scanner

OBIECTIVE: Develop the concepts and design a low-cost, semi-portable antenna near-field scanner system capable of
performing diagnostics and antenna measurements and allowing rapid installation and alignment at various locations to support
antenna development or overhaul operations..

DESCRIPTION: In order to rapidly diagnose various antenna performance parameters, a low cost semi-portable near-field
scanner is required.

PHASE I: Develop and evaluate one or more designs for the proposed system. The concept design(s) will address,
at a minimum, major technical hurdles and their implementation; performance targets including speed and accuracy, and
measurement capabilities. A partial implementation of one or more candidate designs will be presented.

PHASE II: Demonstrate the Phase I with a complete prototype system for one of the systems developed and reviewed
under Phase I. The system design will be documented for future production, for future installations and use, and for future
system enhancements.

PHASE III: Upon successful completion of Phase II, systems would be of immediate benefit to all Navy, DOD or
other government installations doing antenna work by providing a quick and effective method of performing antenna
measurements and diagnostics.

COMMERCIAL POTENTIAL: The scanner is expected to have immediate benefits for any commercial, university, government
or other laboratory which performs measurements of antenna parameters or antenna development work.

N95-067 TITLE: Develop Robust Estimation for Target Tracking

OBJECTIVE: Develop a robust estimation techniques/algorithm and verify performance via simulation, that enhances/improves
radar tracking filter performance when the system model varies significantly from the design model.
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DESCRIPTION: Robust modern control theory has been a topic of research that has received much attention in the past decade.
More recently, several advances have been made in robust estimation theory. In cases where a precise model of the system is
difficult to obtain or where the disturbances have unknown means and dynamic variations, the robust estimator should
demonstrate improved estimation performance. The robust estimation techniques should address the importance/benefits of using
weighing filters to model desired tracking performance at the frequencies of interest as well as identify criteria for their selection

and design.
PHASE I: Develop technique/algorithm and demonstrate via simulation improved tracking of highly maneuverable

targets in a noisy environment.
PHASE II: Develop an optimal filter design and develop real time tracking filter. Demonstrate using recorded radar

track data.
PHASE III: Implement real time filter design in a radar tracker. Demonstrate performance against real targets.

COMMERCIAL POTENTIAL: Aircraft multiple targets tracking and control processes. (Air traffic control, airspace
monitoring, etc.).
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AIR FORCE

PROPOSAL PREPARATION INSTRUCTIONS

The responsibility for the implementation and management of the Air Force SBIR Program is with the Air Force Materiel
Command Deputy Chief of Staff for Science & Technology. The Air Force SBIR Program Executive is R. Jill Dickman. Do
NOT submit SBIR proposals to the AF SBIR Program Executive under any circumstances. Inquiries of a general nature or
problems that require the attention of the Air Force Headquarters should be directed to this address:

Department of The Air Force

HQ/AFMC/STXB (AF SBIR Program Executive)
4375 Chidlaw Rd

Suite 6

Wright-Patterson AFB OH 45433-5006

No additional technical information (this includes specifications, recommended approaches, further refinement, the limiting of
topic areas, and the like) can or will be made available by Air Force personnel during the solicitation period. References are
listed for most topics. The only other source for technical information is the Defense Technical Information Center (DTIC).
Information is key to successful proposal preparation and research; however, locating pertinent information is often difficult.
For this reason the DoD SBIR Program is working on better ways to serve the small business community with information
support. Please refer to section 7.1 in this solicitation for further information on DTIC.

The maximum amount of SBIR funding used for any Air Force Phase I award shall be $80,000.
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PROPOSAL SUBMISSION INSTRUCTIONS

For each Phase I proposal, send one original (with red appendices A and B) and three (3) copies to the office designated below.
Also, send an additional set of red appendices A and B, which are not stapled or mutilated in any way. Be advised that any
overnight delivery may not reach the appropriate desk within one day.

TOPIC NUMBER

AF95-001 thru AF95-006

AF95-007 thru AF95-011

AF95-012 thru AF95-037

AF95-038 thru AF95-070

AF95-071 thru AF95-088

AF95-089 thru AF95-092

ACTIVITY/MAILING ADDRESS
(Name and number for mailing proposals
and for administrative questions)

Arnold Engineering Development Center
AEDC/DOTP

Arnold AFB TN 37389

(Kevin T. Zysk, (615) 454-6507)

Air Force Office of Scientific Research
AFOSR/XPP (Chris Hughes)

110 Duncan Avenue, Suite B115
Bolling AFB DC 20332-0001

(Chris Hughes, (202) 767-5015)

Armstrong Laboratory

AL/XPTT

2509 Kennedy Circle

Brooks AFB TX 78235-5000
(Belva Williams, (210) 536-2103)

Rome Laboratory

RL/XPX

26 Electronic Parkway

Griffis AFB NY 13441-4514
(Robert Falk, (315) 330-2912)

Phillips Laboratory - Space & Missile Technology
Directorate

PL/XPI (Attn: Bob Hancock)

Bldg 497 Room 239

3650 Aberdeen Ave S.E.

Kirtland AFB, NM 87117-5776

(Bob Hancock, (505) 846-4418)

Phillips Lab - Advanced Weapons & Survivability
Directorate

PL/XPI (Attn: Bob Hancock)

Bldg 497 Rm 239

3650 Aberdeen Ave. S.E.

Kirtland AFB, NM 87117-5776

(Bob Hancock, (505) 846-4418)
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CONTRACTING AUTHORITY
(For contractual questions
only)

Dowe Jones
(615) 454-4423

Ernest Zinzer
(202) 767-4990

Sharon Shen
(512) 536-6393

Mary Lovett
(315) 330-2804

Mr. Roger Shinnick
(505) 846-2664

Mr. Rudy Fourzan
(505) 846-6877




TOPIC NUMBER ACTIVITY/MAILING ADDRESS CONTRACTING AUTHORITY

AF95-093 thru AF95-097 Phillips Laboratory - Rocket Propulsion Directorate Ms. Donna James
OL-AC Phillips Laboratory/TO (805) 277-2716
(Attn: Ms Sandra Borowiak)
135 East Antares Road
Edwards AFB CA 93524-7440
(Ms Sandra Borowiak, (805) 275-5617)

AF95-098 thru AF95-105 Phillips Laboratory - Geophysics Directorate Mr. John Flaherty
OL-AA Phillips Laboratory/XPG (617) 377-2529
29 Randolph Rd, Bldg 1107 Rm 240
Hanscom AFB MA 01731-3010
(Noreen Dimond, (617) 377-3608)

AF95-106 thru AF95-115 Phillips Laboratory - Lasers & Imaging Mr. Gerry Meyer
Directorate (505) 846-4422
PL/XPI (Attn: Bob Hancock)
Bldg 497 Rm 239
3650 Aberdeen Ave S.E.
Kirtland AFB, NM 87117-5776
(Bob Hancock, (505) 846-4418)

AF95-116 thru AF95-117 Phillips Laboratory - Operations And Plans & Programs Maj Ron Unruh
Directorates (505) 846-1346
PL/XPI (Attn: Bob Hancock)
Bldg 497 Room 239
3650 Aberdeen Ave S.E.
Kirtland AFB, NM 87117-5776
(Bob Hancock, (505) 846-4418)

AF95-118 thru AF95-119 Phillips Laboratory - Space Experiments Ms. Tammy Johnson
Directorate (505) 846-6923
PL/XPI (Bob Hancock)
Bldg 497 Rm 239
3650 Aberdeen Ave S.E.
Kirtland AFB, NM 87117-5776
(Bob Hancock, (505) 846-4418)

AF95-120 thru AF95-134 WL/AAOP Bldg 22 Terry Rogers or
2690 C St, Ste 3 Bruce Miller
Wright-Patterson OH 45433-7410 (513) 255-5830

(Sharon Gibbons, (513) 255-5285)

AF95-135 thru AF95-143 WL/ELA Bldg 620 Terry Rogers or
2241 Avionics Circle Ste 29 Bruce Miller
Wright-Patterson, OH 45433-7331 (513) 255-5830

(Howard Romaker, (513) 255-6723)
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TOPIC NUMBER

AF95-144 thru AF95-157

AF95-158 thru AF95-175

AF95-176 thru AF95-192

AF95-193 thru AF95-197

AF95-198 thru AF95-204

AF95-205 thru AF95-206

AF95-207 thru AF95-227

AF95-228 thru AF95-249

ACTIVITY/MAILING ADDRESS

Wright Laboratory

Flight Dynamics Directorate
WL/FIOP BLDG 45

2130 Eighth St, Ste 1
Wright-Patterson, OH 45433-7542
(Madie Tillman, (513) 255-5066)

WL/MLIP BLDG 653

2977 P St, Ste 13
Wright-Patterson, OH 45433-6523
(Sandy Warren, (513) 255-7175)

WL/POMX Bldg 18

1950 Fifth St, Room 105A
Wright-Patterson OH 45433-7251
(Betty Siferd, (513) 255-2131)

WL/MTX BLDG 653

2977 P St, Ste 6

Wright-Patterson, OH  45433-7739
(Marvin Gale, (513) 255-4623)

ASC/XRP, Bldg 56

2100 Third St Ste 2
Wright-Patterson OH 45433-7016
(Fred Strawn, (513) 255-6673)

Wright Laboratory - National Aerospace Plane
ASD/NAF

Wright-Patterson OH 45433-6523

(Dr. Kervyn Mach, (513) 255-1858)

Armament Directorate
WL/MNPB

101 West Eglin Blvd, Suite 143
Eglin AFB, FL. 32542

(Richard Bixby, (904) 882-8591)

ASC/SMEM, Bldg 22

2690 C St, Ste 5

Wright-Patterson AFB, OH 45433-7412
(Jerry Gazzell, (513) 255-3442)

AF-4

CONTRACTING AUTHORITY

Terry Rogers or
Bruce Miller
(513) 255-5830

Terry Rogers or
Bruce Miller
(513) 255-5830

Terry Rogers or
Bruce Miller
(513) 255-5830

Terry Rogers or
Bruce Miller
(513) 255-5830

Arnette Long
(513) 255-6134

Cathy Doyle
(513) 255-9637

Lyle Crews, Jr
(904) 8824284




AF95-001

AF95-002

AF95-003

AF95-004

AF95-005

AF95-006

AF95-007

AF95-008

AF95-009

AF95-010

AF95-011

AF95-012

AF95-013

AF95-014

AF95-015

AF95-016

AF95-017

AF95-018

AF95-019

AF95-020

AF95-021

AF95-022

AF95-023

AF95-024

INDEX OF AF FY95 SBIR TOPICS

ARNOLD ENGINEERING DEVELOPMENT CENTER, ARNOLD AFB TN
Remotely Deployable Devices for Detection of Qil Sheen

Measurement of Water-Vapor/Ice Content of Large Industrial Air Flows
Sensitive Portable Gaseous Leak Locator

Large Very Narrow IR Bandpass Filter Development

High-Speed Two-Axis Acousto Optic-Deflector

Miniature Transducers for High Acceleration Applications

AIR FORCE OFFICE OF SCIENTIFIC RESEARCH, BOLLING AFB DC
Pressure Indicating Paint for Turbomachinery Measurements

Composite Reinforcing Fiber and Interfacial Coating Processes

Self-shielding Superconducting Solenoids

Nitride Based Materials for High Temperature Electronics

Ultrafast Electronic Diagnostics and Testing for AF Electronic Warfare Systems
ARMSTRONG LABORATORY, BROOKS AFB TX

Human Systems/Subsystems Research

Removal of Scrap Dental Amalgam from Waste Water

Noninvasive Blood Gas and pH Probe

Enhanced Research Capability for the Advanced Spatial Disorientation Demonstrator (ASDD)
Chemical Biological Warfare Defense Detection and Decontamination Technology
Defining Human Factor Stress In Agile Flight

Advanced Audio Technology

Color-Corrected Binocular Optics for Subtractive-Color Liquid-Crystal Display
Fluid Dynamics Modeling for Helmet-Mounted Displays

Subsurface Introduction of Microorganisms

Recovery, Treatment, and Recycling Technologies for Metals in Industrial Wastewater
New Chemometric Techniques for Analytical Chemistry and Sensor Data

Develop Methods to Determine Fate of Chlorinated Hydrocarbons During Bioventing
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AF95-025

AF95-026

AF95-027

AF95-028

AF95-029

AF95-030

AF95-031

AF95-032

AF95-033

AF95-034

AF95-035

AF95-036

AF95-037

AF95-038

AF95-039

AF95-040

AF95-041

AF95-042

AF95-043

AF95-044

AF95-045

AF95-046

AF95-047

AF95-048

AF95-049

AF95-050

AF95-051

Methods for Separation of Contaminated, Detergent-Stabilized Oil-Water Mixtures
Hydraulically-Driven Soil Probes for Monitoring and Characterization

Chemical Reactor Technology

Residual Hydrocarbon Mass Transfer Rates

Development and Presentation of Radio Frequency Dosimetry

Environmental Noise Research and Development Projects

Method for Determining the Refractive Indices of Ocular Components

Hand Held Sensor Device

Aircrew Training Effectiveness

Logistics and Information Technology for Weapon System Acquisition and Support
Manpower Acquisition and Assignment Technology

Automated Instructional Environments

Development of High-brightness Vision Stimulator and Retina Tracking Device
ROME LLABORATORY. GRIFFISS AFB NY

C41 Systems/Subsystems

Business Process Reengineering Tools

Identification of Human Intruders

Multiband Radio Technology

Innovative C3I Technologies

Low Insertion Loss Microwave Optical Source

Multifunction Phased Arrays

Group IV Photoemissive Layer Fabrication for High Reliability Infrared Sensors

Optically Controlled Smart Spatial Light Modulator

CAD Models for Millimeterwave Monolithic Antenna Components and Ultra-wideband Technology for

Antennas and Communications.

Single crystal Substrate for Wide Bandgap Semiconductor HI-V Nitrides
Polylithic OEIC Assembly Technology

Photonic Interconnects for Processors & Optical Memory

Signal Processing for Information Enhancement

AF-6




AF95-052

AF95-053

AF95-054

AF95-055

AF95-056

AF95-057

AF95-058

AF95-059

AF95-060

AF95-061

AF95-062

AF95-063

AF95-064

AF95-065

AF95-066

AF95-067

AF95-068

AF95-069

AF95-070

AF95-071

AF95-072

AF95-073

AF95-074

AF95-075

AF95-076

AF95-077

AF95-078

Thin Film Semiconductor Photorefractive Devices

Smart Pixel Signal Processors

Multisensor Fusion Processing

Atrtificial Intelligence/Expert System (AI/ES) Pre-Processor for Computational Electromagnetics (CEM)
Opto-Electronic Packaging and Fabrication for Reliability

Residual Stress Mapping Technique

Mixed-Signal Simulation and Modeling Techniques

Circuit Synthesis for Power Optimization

Large-Scale Computing System Failure Effects Analyzer

Event Representation For Advanced Techniques In Information Processing

Information Extraction From Text Through Application Of Advanced Processing Techniques
Hostile Target Identification

High Performance Intelligent Information Systems

Low-Cost User Premises Equipment for Integrated Broadband Network Access

Portable Node for a Distributed Computing Environment

Collaborating Environment Technology

System/Software Quality

Advanced Visualization Techniques for Parallel Software Development

Virtual Reality Lasercom Link

PHILLIPS LABORATORY - SPACE & MISSILE TECHNOLOGY DIRECTORATE, KIRTLAND AFB
Space Systems Technology Development

Small Innovative Energy Storage Systems

Solid State Data Storage for Space Systems

Launch Vehicle Systems Technology

Innovative Cryogenic Cooler Concepts for USAF and Private Sector Utilization

Advanced Vibration Isolation System for Precision Manufacturing Tools

Spaceborne Field Programmable Gate Array (FPGA) Integrated Circuits

Smart Mechanisms
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AF95-079

AF95-080

AF95-081

AF95-082

AF95-083

AF95-084

AF95-085

AF95-086

AF95-087

AF95-088

AF95-089

AF95-090

AF95-091

AF95-092

AF95-093

AF95-094

AF95-095

AF95-096

AF95-097

AF95-098

AF95-099

AF95-100

AF95-101

AF95-102

AF95-103

Innovative Small Satellite Thermal Control Systems

Two-Dimensional, Narrow-Bandwidth, Multispectral Focal Plan Array
Adaptive Passive Vibration-Suppression for Space Structures and Sensors
Innovative Auxiliary Electric Power Supply

50 MB, 10 GB Modem

Enhancing Satellite Operations Through Increased Space Automation
Radiation-Tolerant Microelectronic Device Development

Terabyte Communications

Known-Good Die for High Reliability, Low Cost Space Electronics

Generic Inter-Module High-Count I/O Interconnects

PHILLIPS LABORATORY - ADVANCED WEAPONS & SURVIVABILITY DIRECTORATE,
KIRTLAND AFB NM

High Power RF Sources, RF Effects Measurements and Satellite Protection
Miniature Voltage and Current Sensors

Innovative RF Hardening Protection Device

Sensors for Rapid Response, Global Surveillance

PHILLIPS LABORATORY - ROCKET PROPULSION DIRECTORATE, KIRTLAND AFB NM

Advanced Rocket Propulsion Technology

Solar Thermal Rocket Propulsion

Environmental Approaches to Solid Propulsion Technology

Electric propulsion thruster and materials for on-orbit applications.

Apparatus for the Testing of Solid Cryogenic Mechanical Properties

PHILLIPS LABORATORY - GEOPHYSICS DIRECTORATE, HANSCOM AFB MA

Advanced Dual-Use Diagnostics for the Upper Atmosphere

Optical Sensors for Geophysical Remote Sensing, Environmental Monitoring, Target Characterization

Optical Parametric Oscillator Based Lidars for Remote Sensing of Chemicals
Innovative High Resolution IR Sensors
Neural Networks for Weather Impact Decision Aids in Activity Planning

A Cloud Profiling Remote Sensor for Atmospheric Research and Applications
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AF95-104

AF95-105

AF95-106

AF95-107

AF95-108

AF95-109

AF95-110

AF95-111

AF95-112

AF95-113

AF95-114

AF95-115

AF95-116

AF95-117

AF95-118

AF95-119

AF95-120

AF95-121

AF95-122

AF95-123

AF95-124

AF95-125

AF95-126

AF95-127

Portable Ultra-High Sensitivity Plume Detection

Improved GPS Ionosphere Correction Modeling

PHILLIPS LABORATORY - LASER & IMAGING DIRECTORATE, KIRTLAND AFB NM
New Laser Concepts for Air Force and Private Sector Applications

Technology Transfer/Dual Use - Medical Applications of Lasers and/or Imaging Technology
Environmental Applications of Semiconductor Lasers

1-3 Micron Tunable Diode Pumped Solid State Laser Sources

Compact Continuous Wave Ultraviolet Laser

Beta Barium Borate (BBO) Anti-Reflection UV Coating

Absorption Reduction in Silver Thiogallate

Robust Suppression of Noise in Precision Equipment

Spatial Light Modulators for Use in Compensated Imaging Systems

Real-Time Pattern Recognition Using Compressed Video

PHILLIPS LABORATORY - OPERATIONS AND PLANS & PROGRAMS DIRECTORATE,
KIRTLAND AFB NM

Novel Electro-Optic/Chemical Sensors for Hydrazine Vapor/Combustion Product Detection
Bioremediation of Hydrazine Propellant Spills

PHILLIPS LABORATORY - SPACE EXPERIMENTS DIRECTORATE, KIRTLAND AFB NM
Space or Near Space Flight Experiments Demonstration Support

Extension of GPS to Small Rocket Trajectory Determination

WRIGHT LABORATORY - AVIONICS DIRECTORATE, WRIGHT-PATTERSON AFB OH

Composite Mission Simulator

High Fidelity Low Noise Dense RF Radar Threat Environment Simulator

Innovative Interferometric Signal Processing for Laser Warning Threat Identification

Standard Multispectral Environment Representations within Software Structural Model (SSM) Framework
Non-intrusive Electronic Combat Environmental Effects Instrumentation

Advanced Electro-Optical Sensor Development and Test

Electronic Protection Technology:Military and Nonmilitary Applications

Multispectral Fusion Techniques
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AF95-128

AF95-129

AF95-130

AF95-131

AF95-132

AF95-133

AF95-134

AF95-135

AF95-136

AF95-137

AF95-138

AF95-139

AF95-140

AF95-141

AF95-142

AF95-143

AF95-144

AF95-145

AF95-146

AF95-147

AF95-148

AF95-149

AF95-150

AF95-151

AF95-152

AF95-153

Pattern Theory Extensions and Applications

Innovative Airborne Detection and Tracking Concepts

Avionics Wind Tunnel Concept

Avionics Applications of Reinforcement Learning Systems

Environmental Radio Frequency Background Noise Stationarity Measurements and Analysis

Farsighted Approaches for Sensor Management (FASM)
Fusion of Avionic Sensor Information into a Geometric Vector with Global Positioning System (GPS)

WRIGHT LABORATORY - SOLID STATE ELECTRONICS DIRECTORATE, WRIGHT-
PATTERSON AFB OH

Solid-State Electronics Applied Research

Safe-Solvent Alternatives to Hazardous Electron-Beam Resists and Developers
Electronic Design Automation

Innovative Microelectronics Device Development

Modeling and Simulation of MMICs and Interconnects in Microwave Packages
Power Degradation Under RF Overdrive

Ultraviolet Detection and Device Development

Variable Flux Group III Source for III-V Solid Source MBE

Magneto Hall Effect System to Characterize High-Speed Device Materials

WRIGHT LABORATORY - FLIGHT DYNAMICS DIRECTORATE, WRIGHT-PATTERSON AFB OH

Aircraft Drag Reduction Using Active Techniques

Enhanced Algorithms for Cockpit Voice Recognition Systems

Flight Control Technology and Integration

Aging Aircraft

Advanced Design Methods for Aircraft Structural Technology Integration
Products to Reduce Aircraft Transparency System Cost of Ownership
Training Fire Fighters Through Virtual Reality Applications

Diagnostic System for Unsteady Flow Fields

Nonintrusive Internal Stress/Strain Sensor

Lightweight Longspan Roof Framing System
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AF95-154

AF95-155

AF95-156

AF95-157

AF95-158

AF95-159

AF95-160

AF95-161

AF95-162

AF95-163

AF95-164

AF95-165

AF95-166

AF95-167

AF95-168

AF95-169

AF95-170

AF95-171

AF95-172

AF95-173

AF95-174

AF95-175

AF95-176

AF95-177

AF95-178

AF95-179

Engineering Flight Simulator Technologies

Advanced Structural Concepts
Multiple Degrees of Freedom Real-Time Flight Rerouting
Measure Aircraft Tire Tread Wear and Runway Microtexture

WRIGHT LABORATORY - MATERIALS LABORATORY, WRIGHT-PATTERSON AFB OH

Low Cost Advanced Composite Processing for Spacecraft Application

Barium Free Corrosion Inhibited Hydraulic Fluids

Improved Thermal Control Coatings for Spacecraft

Optical Signature Control Materials

Aging Systems Nondestructive Evaluation

High Temperature Structural Materials for Advanced Air Force Systems

Novel Materials & Processes for Nanostructures, Electronic, and Optical Applications
Nonlinear Optical Materials

Growth of Bulk III-V Semiconductor Ternary Alloys

High Temperature Superconducting Thin Films

Enzyme Activated Aircraft Coatings Removal

Structural Integrity Analysis of Failed Composite Components

Life Prediction of Aging Aircraft Wiring Systems

Pollution Prevention Techniques for the Production of OI-V Semiconductor Materials
Environmentally Compliant Coatings

Environmentally Compliant Corrosion Inhibitors for Aerospace Materials

Innovative Control Architectures, Sensors and Applications for Pulsed Laser Deposition (PLD)
Knowledge Base Development Tool for Materials & Processing Discovery

WRIGHT LABORATORY - AERO PROPULSION AND POWER DIRECTORATE, WRIGHT-
PATTERSON AFB OH

More Electric Aircraft Power System Technologies
Power Electronics Devices, Components and Subsystems
Physics of Plasma Processing

Cooling of High Speed Rotating Machines
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AF95-180

AF95-181

AF95-182

AF95-183

AF95-184

AF95-185

AF95-186

AF95-187

AF95-188

AF95-189

AF95-190

AF95-191

AF95-192

AF95-193

AF95-194

AF95-195

AF95-196

AF95-197

AF95-198

AF95-199

AF95-200

AF95-201

AF95-202

AF95-203

AF95-204

Turbine Technology

Compression System Design Methodology

Surface Enhancement Processes and Life Increases for Airfoils

Thermal Management for Controls and Accessories on Advanced Gas Turbine Engines
Diagnostics Development for Supersonic Combusting Flows

High Mach Combined Cycle Engine Technology

Environmentally Benign Aviation Fuels and Lubricants

Thermal Interactions in Rolling Bearing Dynamics

Ultrafast Laser Diagnostics for Absolute Number Density Measurements in Combustion
Integrated In-Line Wear and Lubricant Condition Sensor

Thermally Stable Aviation Turbine Fuels, Fuel Systems, and Test Methods
Manufacturing Process Analysis of Advanced Aircraft Gas Turbine Engines

Aero Propulsion and Power

WRIGHT LABORATORY - MANUFACTURING TECHNOLOGY DIRECTORATE, WRIGHT-

PATTERSON AFB OH

Composite Manufacturing Process Control

Low Cost Advanced Composite Structures

Quality Control Techniques for Semiconductor Wafer Surface Processing
Internal Real-Time Distributed Object Management System

Product Data N;etshape Forming Machine

WRIGHT LABORATORY - AERONAUTICAL SYSTEMS CENTER, WRIGHT-PATTERSON AFB

Integrated Tools for Technology Assessment and Development Planning
Methodology for Assessing and Selecting Life Extension Options for Aging Aircraft
Automated Methodology for Balancing Avionics Requirements and LCC

Situational Awareness

Model Integration through Intelligent Data Parsing and Management

Improved Recess Drive System for Fasteners

Innovations for Aeronautical and Support Equipment FACTS Parts
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AF95-205

AF95-206

AF95-207

AF95-208

AF95-209

AF95-210

AF95-211

AF95-212

AF95-213

AF95-214

AF95-215

AF95-216

AF95-217

AF95-218

AF95-219

AF95-220

AF95-221

AF95-222

AF95-223

AF95-224

AF95-225

AF95-226

AF95-227

AF95-228

WRIGHT LABORATORY - NATIONAL AEROSPACE PLANE JOINT OFFICE, WRIGHT-
PATTERSON AFB OH

Fracture Toughness Analysis of Metastable Beta Titanium Alloys

Emerging Technologies Resulting in Lighter Aircraft, Increased Engine Performance, and Improved

Design Tools

WRIGHT LABORATORY - ARMAMENT DIRECTORATE, EGLIN AFB FL

Armament Research

Tunable Laser Radar

Detection of Buried Structures and Materials

Optical Materials for Spatial Light Modulators

Pulsed Fiber Optic Laser

Process for Delivering Energetic Wastes to Molten Salt Destruction Reactors

Environmental Effects of Tungsten and Tantalum Alloys

High Speed Charge Coupled Device (CCD) Signal Processing and Data Acquisition Chip Set

Optimal Design of Methodology for Complex, Nonlinear, Multidimensional, Noninterdependent,
Multivariable System Using Nonlinear Programming

High Intensity Illumination System (HIIS)
Non-volatile Shock Recorder

Ultralow Impedance High Voltage Connector
Two-Dimensional Avalanche Photodiode Arrays
Efficient Methods for Finite Element Data Storage
An Improved Method of Determining the Equations of State of Concrete and Geological Materials
High Power Diode Driver Development

Terradynamic Performance Improvements

Environmenta! Fate and Remediation of High Explosive Residue
Blast Methodology for Vulnerability Models

Fundamental Electrode Research

Unconventional Payloads for Munitions

TECHNOLOGY TRANSITION OFFICE, WRIGHT-PATTERSON AFB OH

Linear Motor Actuator
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AF95-229 Jet Engine Fuel Tubes and Manifolds Clearing and Cleaning

AF95-230 High-Dynamic, Multi-Configurable, Flight-Reference System

AF95-231 Hypersonic-Vehicle Thermal Protection for High-Temperature Oxidizing Environments
AF95-232 Catalyst for Flooded Type Lead-Acid Batteries

AF95-233 Superconducting Magnetic Energy Storage (SMES) System with Adaptable Voltage Level Output
AF95-234 Micro-Superconducting Magnetic Energy Storage (SMES) System Scale-up for Substation Applications
AF95-235 Infrared Focal Plane Array Tester

AF95-236 Composite Shelter Manufacturing

AF95-237 High Speed Detector Technology for Fourier Transform Infrared (FTIR) Appli.cations

AF95-238 Infrared Continuous Wave Lasers

AF95-239 Synthesis Aperture Radar (SAR) Hardware-In-The-Loop (HITL) Simulation

AF95-240 Quick Look Capability for Warhead Arena Testing

AF95-241 Munitions Warfare Systems Test and Evaluation Technologies

AF95-242 Anechoic Chamber Computer Software Model Simulation

AF95-243 Large-Volume, High-Speed, Data-Management Technology

AF95-244 Innovative Infrared (IR) Scene Generation Using Defense Mapping Agency (DMA) Database
AF95-245 Optical Coupler Between Infrared (IR) Scene Emitter and Installed Sensors

AF95-246 Non-Electromagnetic Interfering (EMI) Signal Injection Technology

AF95-247 Radar-Transparent Self-Stabilizing Support for Infrared Sensor Stimulator Head

AF95-248 Green Masking for Microcircuit Lithography

AF95-249 Dual-Use Neutron Beam
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Adaptive INSrUCHION . . . . . oot v v e
Adaptive Noise Cancellation . . ... ..ottt it
AAPHVE OPHCS .+ .« o oot v et i e e
Adaptive PrOCESSING . . . v v vt v v n e
Advanced CORtINES . . v v v v vt vttt e e e s am et
Advanced PaCKagINE . . o v v v v v v i e
Advanced PrOCESSINE . . . o v oottt i s i AF95-061
Advanced sensor SIMUIAION . . . . v v v v vt v e et e e
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Alignrhent N ] G 13- AF95-106

Aluminum nitride . . . . ... e e e e e AF95-010
ADalySiS . . . L e e e e e e e e AF95-148, AF95-155, AF95-169
Analytical ChemiStry . . . . . . .. i e e e e e AF95-023
Analytical Tools . . . .. .. e e e e e AF95-061
Anatomical Model of Humans . . . . . .. ... . e e e e AF95-029
Anechoic Chambers . . . . ... .ot e e e e e AF95-242
Antenna Miniaturization . . . . . . ... .. L. e e e e e AF95-209
ADNIENNAS . . . . e e e e AF95-044, AF95-089, AF95-148, AF95-155
ANhIOpOmMEITY . . . . . . o e e e e e e e e e e e e e e AF95-012
Anti-Reflection Coatings . . . . .. .. .. ittt e e e e e e e AF95-111
Application-Specific Integrated Circuits . . . . . . ... ..ttt it ittt et ittt AF95-077
Aptitude TEQUITEMENLS . . . . . . . o o e e e e e e e e AF95-035
Arc Jet Bngines . . .. ..t e e e e e e e e e e AF95-096
Argon Candles . ... ... e e e e e e e e AF95-216
Array Technology . . . . oo i i e e e e e e e AF95-237
Articulated AT . . . ... e e e e e e AF95-247
Artificial Intelligence AF95-036, AF95-055, AF95-061, AF95-062, AF95-064, AF95-084, AF95-115, AF95-150, AF95-156
Associative Memories DisCoOVery . .. ... . ittt e e e e e AF95-175
AIMOSPREIE . . . . o o e e e e e e e e e AF95-098
Atom and Radical Sources . . . . ... ... i e e e e e e AF95-178
ARBIUALION . . . . ottt vt et e e e e e e e e e e e AF95-112
Audio technology . . . . . . o e e e e e e e e e e e e AF95-018
Auditory MOdels . . . . ... e e e e e e e e e e e AF95-018
Automated I€arning . . . . . . . .. e e e e e e e e e e e e e AF95-036
Automated technical data . . . . . . .. ... e e e e AF95-034
Automated technical manuals . . . . . . .. ... e e e AF95-034
Automated ToOIs . . . ... oo e e e e AF95-069
Automatic Target Recognition . . . . . .. .. .. i e e e e AF95-127
AUXIHArY POWer . . . ..o e e e e e e e e AF95-082
Aviation Technology . . . ... ...ttt e e e e e e AF95-144, AF95-154
AVIONIC SEMSOTS . . . o vttt e e e e e e e AF95-134
Avionic System Evaluation . . . . . .. ... ... e e e AF95-130
AVIOMICS . . . vt i e e e e AF95-156, AF95-200
Avionics INtegration . . . . . . .. . ... e e e e AF95-130
AVIONICS tESHINE . . . . o o e e e e AF95-246
AVIOIICS . . ottt i e e e e e e e, AF95-131
Background . . . . . ... e e e e e e s AF95-115
Background Measurement Devices . . . .. . ... ... i e e AF95-237
Ballistic IMpact . . . . . .ttt e e e e e AF95-152
Ballistic Photography . . . ... .. .. i e e e e AF95-216
Ballistics . . . . . . ot i e e e e e e e e e e e AF95-207
Bandpass filter . ... ... ...t e e e e AF95-004
Barium Environmentally Compliant . . .. ... ... ... it AF95-159
BatlerieS . . . . . e e e e e e e e e AF95-232
Battery . . . . . e e e e e e e e e e e AF95-072
Bearing DYnamiCs . . . . . . o oottt i e e e e e e e e e AF95-187
Bearings . . . .. ... e e e e e e e e e AF95-179
Beyond Line of Sight Communications . ... ........ ... ...ttt enneennas AF95-038
Beyond Visual Range (BVR) . . . . ... i e e e AF95-201
Biodegradation . . . ... .. ... e e AF95-021, AF95-024
Biodynamic Effects . . . .. .. ... i e e e e e AF95-017
Biological Agent Defeat . . .. ... .. ... e e AF95-227
Biological Defense . . . . . v v vt i e e e AF95-016
Biological DeteCtion . . . . . . . . oot e e e e e e e AF95-016
Bioremediation . . . . . . . i e e e e e e e e e e e e e e e e e AF95-012, AF95-117
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