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DOD PROGRAM SOLICITATION FOR
SMALL BUSINESS INNOVATION RESEARCH

1.0 PROGRAM DESCRIPTION

1.1 Introduction

The Army, Navy, Air Force, Defense Advanced Research
Projects Agency (DARPA), Defense Nuclear Agency
(DNA), and Strategic Defense Initiative Organization
(SDIO), 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 Appendix D are encouraged to par-
ticipate. Subject to availability of -funds, DOD Components
will support high quality research or research and develop-
ment proposals of innovative concepts to solve the listed
defense related scientific or engineering problems.

Objectives of the - DOD-SBIR Program include
stimulating technological innovation in the private sector,
strengthening the role of small business in meeting DOD
research and developmerit needs, fostering and encouraging
participation by minority and disadvantaged persons in
technological innovation, and increasing the commercial ap-
plication of DOD-supported research or research and
development results. —_

The Federal SBIR Progam is mandated by Public Laws
PL 97-219 and PL 99-443, The basic design of the DOD
SBIR program is in accordance with the Small Business Ad-
ministration (SBA) Policy Directive, #65-01.2. The DOD
program presented in this solicitation strives to encourage
scientific and technical innovation in areas specifically iden-
tified 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. Results from prior years are
shown in Reference A at the back of this solicitation.

1.2 Three Phase Program
This program solicitation is issued pursuant to the Small

Business Innovation Development Act of 1982, PL 97-219 -

g

cial potential.

and PL 99-443. Phase I is to determine, insofar as possible,
the scientific or technical merit and feasibility of ideas submit-
ted 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 prov-
ing the scientific and technical feasibility of the proposed ef-
fort, the successful completion of which is a prerequisite for
further DOD support in Phase 1I. The measures of Phase |
success include evaluations of the extent of which Phase II
results have the potential to yield a product or process of con-
tinuing importance to DOD. Proposers are asked to consider
whether the research and development they are proposing to
DOD Components also has commercial possibilities, either
for the proposed application or as a base for other applica-
tions. If it appears to have such potential, proposers are en-
couraged, on an optional basis, to obtain a contingent com-
mitment for private follow-on funding to pursue further
development of the commercial potential after the Govern-
ment funded research and development phases.

Subsequent Phase Il awards will be made to firms only on
the basis of results from the Phase I effort, and the scientific
and technical merit of the Phase 1I proposal. Phase 11 awards
will typically cover 2 to § 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 111, non-federal capital is expected to be used
by the small business to pursue commercial 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 provide
incentives for the conversion of federally-sponsored research
and development innovation in the private sector. The federal
research and development can serve as both a technical and
pre-venture capital base for ideas which may have commer-
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This soficitation is for Phase I proposals only. Any pro-
posal 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 Appendix D hereto.

For Phase 11, no separate solicitation will be issued as only
those firms that were awarded Phase I contracts will be con-
sidered (Section 4.3 and 5.2).

DOD is not obligated to make any awards under either
Phase 1, 11 or H1. DOD is not responsible for any monies ex-
pended 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 technological innovation by
private firms. Therefore, on an optional basis, the DOD pro-
gram includes an incentive for proposers to obtain a con-
tingent commitment for private follow-on funding prior to
Phase II to continue the innovation process where it is felt
that the research or research and development also have comn-
mercial potential.

Proposers who feel that their research or research and
development have the potential to meet market needs, in ad-
dition to meeting the DOD objectives, are encouraged to ob-
tain non-federal follow-on funding for Phase III to pursue
commercial development. The commitment should be ob-
tained during the course of Phase I performance. This com-
mitment may be contingent on the DOD supported research
or development meeting some specific technical objectives in
Phase 1I which if met, would justify non-federal funding to
pursue further development for commercial purposes in
Phase III. Note that when several Phase Il proposals are
evaluated as 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 this solicitation Section 5.7.

1.4 Eligibility and Limitations

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 propos-
ing firm. For Phase Il a minimum of one-half of the effort
must be performed by the proposing firm. For both Phase 1
and II the primary employment of the principal investigator
must be with the small business firm at the time of award and
during the conduct of the proposed effort. Primary employ-
ment means that more than one-half of the principal in-

vestigator's time is spent with the small business. Deviations
from these requirements must be approved in writing by the
contracting officer.

For both Phase I and Phase Il the research or research and
development work must be performed by the small business
concern in the United States. ‘“‘United States’’ means the
several states, the Territories and possessions of the United
States, the Commonwealth of Puerto Rico, the Com-
monwealth of the Northern Mariana Islands, the Trust Ter-
ritory of the Pacific Islands, and the District of Columbia.

Joint ventures and limited partnerships are permitted, pro-
vided the entity created qualifies as a small business in accor-
dance with the Small Business Act, 15 USC 631, and the
definition included in this solicitation.

1.5 Contflicts of Interest

Awards made to firms owned by or employing current or
previous Federal Government employees could create con-
flicts of interest for those employees in violation of 18 USC
and 10 USC 2397. Such proposers should contact the cogni-
zant Ethics Counsellor of the DOD component for further
guidance.

1.6 Contact with DOD

2. Oral Communications. Oral communications with
DOD Components regarding this solicitation during the
Phase 1 proposal preparation periods are prohibited for
reasons of competitive fairness, with the exceptions as
stated in Section 1.6, 7.0, and Appendix D of this pro-
gram solicitation.

b. Contacts for General Informsation on This Solicitation.
General information questions pertaining to proposal
instructions contained in this solicitation should be
directed to:

Mr. Bob Wrenn

SBIR Coordinator
OSD/SADBU

U.S. Department of Defense
The Pentagon - Room 2A340
Washington, DC 20301-3061
(202) 697-1481

Other non-technical questions pertaining to a specific
DOD Component should be directed inaccordance with
instructions given at the beginning of that DOD
Component's topics in Appendix D of this solicitation.

¢. Requests for Additional Copies of This Solicitation.
Additional copies of this solicitation may be ordered
from the Defense Technical Information Center: Attn;
DTIC/SBIR, Building 5, Cameron Station, Alexan-
dria, Virginia 22304-6145; (telephone (800) 368-5211
(toll free)/(202) 274-6902 (commercial for Virginia,
Alaska and Hawaii).

——“
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2.0 DEFINITIONS

The following definitions apply for the purposes of this
solicitation:

2.1 Research or Research
and Development

Any activity which is (A) a systematic, intensive study
directed toward greater knowledge or understanding of the
subject studied; (B) a systematic study directed specifically
toward applying new knowledge to meet a recognized need;
or (C) a systematic application of knowledge towards the pro-
duction of useful materials, devices, and systems or methods,
including design, development, and improvement of pro-
totypes and new processes to meet specific requirements. In
DOD’s R&D Program the definitions A, B, and C above cor-
respond respectively as follows: (A) Basic Research, (B) Ex-
ploratory Development, and (C) Advanced Development or
Engineering Development.

2.2 Small Business

A small business concern is one that, at the time of award of
a Phase I or Phase Il 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 percent owned, or in the case of a publicly
owned business, at least 51 percent of its voting stock is
owned by United States citizens or lawfully admitted
permanent resident aliens;

¢. Has, including its affiliates, a number of emplovees not
exceeding 500, and meets the other regulatory re-
quirements found in 13 CFR Part 121. Business con-
cerns, other than investment companies licensed, or
state development companies qualifying under the
Small Business Investment Act of 1958, 15 U.S.C. 661,
et seq., are affiliates of one another when either directly
or indirectly (A) one concern controls or has the power
to control the other; or (B) a third party or parties con-
trols 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
121.3-2(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 Minority and Disadvantaged Small
Business

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

a. At least S1% owned by one or more minority and
disadvantaged individuals; or, in the case of any public-
ly owned business, at least 51% of the voting stock of
which is owned by one or more minority and disadvan-
taged individuals; and

b. Whose management and daily business operations are
controlled by one or more of such individuals.

While these individuals and small concerns will be required
to compete for SBIR on the same basis as all other small
businesses, attention will be given to a special outreach effort
to ensure that minority and disadvantaged firms will have
notice of this solicitation,

A minority and disadvantaged individual is defined as a
member of any of the following groups: Black Americans;
Hispanic Americans; Native Americans; Asian-Pacific
Americans; or Asian-Indian Americans.

2.4 Women-Owned Small Business

A women-owned small business is one that is at least 51 per-
cent 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 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.
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3.0 PHASE | PROPOSAL PREPARATIONS INSTRUCTIONS
AND REQUIREMENTS

3.1 Proposal Requirements

A proposal to any DOD Component under the SBIR pro-
gram is to provide sufficient information to persuade the
DOD Component that the proposed work represents a sound
approach to the investigation of an important scientific or
engineering problem and is worthy of support under the
stated criteria.

Those responding to this solicitation should contact the
Defense Technical Information Center (DTIC) for scientific
and technical information assistance as described in Section
7.0. Background information available from DTIC on each
of the topics listed in Appendix D can facilitate better inform-
ed decisions to bid or not to bid and may enhance the
technical quality of a proposal by demonstrating more
thorough knowledge of related work already completed or
underway by DOD Components and others.

A proposal should be self-contained and written with care
and thoroughness. Each proposal should be reviewed careful-
ly by the offeror to ensure inclusion of all data essential for
evaluation.

If a proposal is substantially the same as the one submitted
in response to this solicitation has been previously funded or
is either funded by, pending with, or about to be submitted to
another federal agency or another DOD Component, or to
the same DOD Component as a separate action, the proposer
must so indicate and provide the information required by
Section 3.4.1 and on Appendix A.

The quality of the scientific or technical content of the pro-
posal will be the principal basis upon which proposals will be
evaluated. The proposed research or research and develop-
ment must be responsive to the DOD program objectives, but
can also serve as the base for technological innovation, new
commercial products, process, or services which benefit the
public.

3.2 Proprietary Information

If information is provided which constitutes a trade secret,
proprietary, commercial or financial information, confiden-
tial personal information, or data affecting the national
security, it will be treated in confidence to the extent permit-
ted 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 pro-
posal of no more than 25 pages, (no type smaller than elite on
standard 8 1/2" 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
lised 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, no
additional attachments, appendices or references beyond the
25-page limitation will be considered in proposal evaluation,
and proposals in excess of the 25-page limitation will not be
considered for review or award.

The proposal must address the research or research and
development proposed on the specific topic chosen. It is not
necessary to provide a lengthy discourse on the commercial
applications in the Phase I proposal except to discuss briefly
as described in Section 3.4, items b and h.

3.4 Phase | Proposal Format
All pages shall be consecutively numbered.

2. Cover Sheet. Photocopy and complete the form in Ap-
pendix A as page | of each copy of each proposal.

b. Project Summary. Photocopy and complete the form
identified as Appendix B as page 2 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 sum-
marized in the space provided. The Project Summary of suc-
cessful proposals will be submitted for publication with
unlimited distribution and, therefore, will not contain pro-
prietary or classified information.

¢. Identification and Significance of the Problem or Op-
portunity. Define the specific technical problem or oppor-
tunity 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.

¢. Phase I Work Plan. Provide an explicit, detailed descrip-
tion 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 Wcrk. Describe significant activities directly
related to the proposed effort, including any conducted by
the principal investigator, by the proposing firm, consultants,
or others, how it interfaces with the proposed project, and
any planned coordination with outside sources. The proposal
must persuade reviewers 0. the proposer’s awareness of the
state-of-the-art in the specific topic. Use of DTIC is
encouraged.

g. Reintiouship with Future Research or Research and
Development.

(i) 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 Il research or research and
development effort.

k. Potential Post Applications. Briefly describe:

(1) Whether and by what means the proposed project ap-
pears to have potential use by the federal Government.

(2) Whether and by what means the proposed project ap-
pears to have potential commercial application.

i. Key Personnel. Identify key personnel who will be in-
volved in the Phase 1 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. Facllities/Equipment. Describe available instrumenta-
tion 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.

k. Comsultants. Involvement of university or other con-
sultants in the project may be appropriate. If such involve-
ment is intended, it should be described in detail, and iden-
tified in Appendix C. A minimum of two-thirds of each SBIR
project must be carried out by the proposing firm, unless
otherwise approved in writing by the contracting officer.

i. Prior, Cutrent or Pending Support. If a proposal sub-
mitted in response to this solicitation is substantially the same
as another proposal that has been or is funded by, or is pen-
ding 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 Com-
ponent to which a proposal was submitted, or will be sub-
mitted, 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 or will be submitted or under
which award is expected or has been received.

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

(7 Specify the applicable topics for each pending SBIR pro-
posal submitted or award received.

Note: If Section 3.4.1 does not apply, please state in the pro-
posal “No prior, current or pending support for a
similar proposal.”

m. Cost Proposal. Complete the cost proposal in the form
of Appendix C for the Phase I effort only. Some items of Ap-
pendix 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 pro-
vided 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. They 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.

3.5 Bindings

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




—»

4.0 METHOD OF SELECTION AND EVALUATION CRITERIA

4.1 Int. uduction

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 pro-
posal’s expiration date, offerors will be requested as to
whether or not they want to extend their proposal for an ad-
ditional 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 Sec-
tion 4.2. Final decisions will be made by the DOD Compo-
nent based upon these criteria and consideration of other fac-
tors, including possible duplication of other work, and pro-
gram 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 Com-
ponents to make any awards on any topic, to make a specific
number of awards or to be responsible for any monies ex-
pended 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 I propaosals will be subject to a technical review pro-
cess similar to Phase 1. Final decisions will be made by DOD
Components based upon the scientific and technical evalua-
tions 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 may be provided to unsuc-
cessful offerors, on their proposals.

4.2 Evaluation Criteria - Phase |

The DOD Components plan to select for award those pro-
posals offering the best value to the Government with ap-
proximately equal consideration given to each of the follow-
ing criteria, except for item a., which will receive twice the
weight of any other item:

a. Scientific/technical quality of thé Phase I research or

research and development proposal and its relevance to

the topic description, with special emphasis on its in-
novation and originality.

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

¢. Anticipated benefits of the research or research and
development to the total DOD research and develop-
ment effort.

d. Adequacy of the Phase 1 proposed effort to show pro-
gress toward demonstrating the feasibility of the
concept.

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 in-
formation contained in the proposal. It cannot be assumed
that reviewers are acquainted with the firm or key individuals
or any referred-to 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 |l

A Phase 1I proposal can be submitted only by a Phase I
awardee. Phase II is not initiated by a,solicitation but must
contain a project summary sheet in the format of Appendix B
of this solicitation. Instructions regarding Phase II proposal
submission will be provided by DOD Components to ail
Phase I award winners at time of contract award. Listed
below are some of the principles upon which those instruc-
tions can be expected to be based.

A Fhase II proposal can be submitted at any time when
progress attained under Phase I is deemed sufficient to justify
the effort to be proposed for Phase II. (See Section 5.2.) It
must contain enough information on progress accomplished
under Phase I by the time of Phase II proposal submission to
enable an evaluation of the project’s promise if continued in-
to Phase II. The Phase II proposal will be reviewed for
overall merit based ugon)fhe criteria below. Each item will
receive approximately equal weight, except for item a., which
will receive twice the value of any other item:

a. Scientific/technical quality of the proposal, with special
emphasis on its.innovation and originality.

h. Qualifications of the principal investigator and other
key personnel to carry out the proposed work.

¢. Anticipated benefits of the research or development to
the total DOD research and development effort.

d. Degree to which the Phase I objectives were met at the
time of Phase Il proposal submission.

e. Adequacy of the Phase II objectives to meet the oppor-
tunity or solve the problem.
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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 Govern-
ment will be considered in determining the successful offeror.

In the case of proposals of approximately equal merit, the
provision of a follow-on Phase 111 funding commitment for a
continued development from non-federal funding sources
will be a special consideration. The follow-on funding com-
mitment 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 evalua-
tions of the Phase I effort by Government personnel .

5.0 CONTRACTUAL CONSIDERATIONS

5.1 Awards (Phase )

s8. Number of Phase I Awards. The number of Phase I
awards will be consistent with the agency’s RDT&E
budget, the number of anticipated awards for interim
Phase I modifications, and Phase II contracts. No
Phase I contracts will be awarded until all qualified pro-
posals (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 1
award no later than July 6, 1989. The names of those
firms selected for awards will be announced. The DOD
Components anticipate making 1200 Phase I awards
during Fiscal Year 1989.

b. Type of Funding Agreement. 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. Note:
The firm fixed price contract is the preferred type for
Phase I.

¢. Average Dollar Value of Awards. DOD Components
will make Phase I awards to small businesses typically
of one-half person-year effort over a period generally
not to exceed six months, subject to negotiation. The
legislative history of PL 97-219 and PL 99-443 clearly
envisioned a large number of Phase 1 awards up to
$50,000 each, adjusted for inflation.

5.2 Awards (Phase li)

4. Number of Phase II Awards. The number of Phase II
awards will depend upon the results of the Phase I ef-
forts and the availability of funds. The DOD Com-
ponents anticipate making 450 Phase II awards during
Fiscal Year 1989,

b. Type of Funding Agreement. Each Phase Il proposal
selected for award will be funded under a negotiated
contract and may include a fee or profit. Phase 1I pro-

posers who wish to maintain project continuity must
submit proposals no later than 30 days prior to the ex-
piration 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 work and the costs
associated therewith. These Phase II proposers may be
issued a modification to the Phase I 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 modifica-
tion would normally become effective at the completion
of Phase I or as soon thereafteer as possible. Funding,
scope of work, and length of performance for this in-
terim 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.

c. 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 and technical merit of
the Phase Il proposal. Average Phase II awards will
typically cover 2 to § person-years of effort over a
period generally not to exceed 24 months, subject to
negotiation. The legislative history of PL 97-219 and
PL 99-443 clearly envisioned that the Phase II awards
would be up to $500,000 each, adjusted for inflation.

5.3 Reports

Six copies of a final report on the Phase I project must be
submitted to the DOD Component in accordance with the
negotiated delivery schedule. This will normally be within
thirty days after completion of the Phase 1 technical effort.
The final report shall include a completed DD Form 1473,
“Report Documentation Page’’ as the first page identifying
the purpose of the work, a brief description of the work car-
ried out, the findings or results, and potential applications of
the effort. The summary may be published by DOD and




therefore must not contain proprietary or classified informa-
tion. The balance of the report should indicate in detail the
project objectives, work carried out, results obtained, and
estimates of technical feasibility.

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 only to accom-
modate results obtained after Phase II proposal submission,
and modifications required to integrate the final report into a
self-contained, comprehensive and logically structured
document.

5.4 Payment Schedule

The specific payment schedule (including payment
amounts) for each contract will be incorporated into the con-
tract upon negotiations between the DOD and the successful
Phase 1 offeror. Based on negotiations, successful offerors
may be paid under applicable authorized progress payment
procedures or in accordance with a negotiated price and pay-
ment schedule. Phase I contracts are primarily fixed price in
nature under which monthly progress payments may be made
up to 80 percent of the billing including an allowance for pro-
fit. Final payment will follow completion of contract perfor-
mance and acceptance of all work required under the con-
tract. 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 re-
main the property of the proposer. The Government may,
however, retain copies of all proposals. Public release of in-
formation in any proposal submitted will be subject to ex-
isting statutory and regulatory requirements.

If proprietary information is provided by a proposer in a
proposal which constitutes a trade secret, proprietary com-
mercial or financial information, confidential personal infor-
mation of data affecting the national security, it will be
treated in confidence, to the extent permitted by law, provid-
ed this information is clearly marked by the proposer with the
term “‘confidential proprietary information”’ and provided
that the following legend appears on the title page of the
proposal:

““For any purpose other than to evaluate the pro-

posal, 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 pro-

vided 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 dissemina-
tion of properly marked information to within official
channels.

In addition, each page of the proposal containing pro-
prietary 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, § USC 552, the proposer will
be advised of such request and prior to such release of infor-
mation will be requested to expeditiously submit to the DOD
Component a detailed listing of all information in the pro-
posal 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 In-
dustrial Security Manual for Safeguarding Classified Infor-
mation (DOD 5220.22M) procedures for marking and han L-
ing classified material.

5.6 Copyrights

To the extent permitted by statute, the awardee may
copyright (consistent with appropriate national security con-
siderations, if any) material developed with DOD support.
DOD receives a royalty-free license for the Federal Govern-
ment and requires that each publication contain an ap-
propriate 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
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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 reasonable time
period 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 sub-
mitted 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 two years from completion
of the project from which the data was generated unless the
data has already been released to0 the general public.
However, effective at the conclusion of the two-year period,
the Government shall retain a royalty-free license for Govern-
ment use of any technical data delivered under an SBIR con-
tract whether patented or not.

5.9 Cost Sharing

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

5.10 Joint Ventures or Limited Partnerships

Joint ventures and limited partnerships are eligible provid-
ed the entity created qualifies as a small business as defined in
Paragraph 2.2 of this solicitation.

5.11 Research and Analytical Work

a. For Phase 1 2 minimum of two-thirds of the research
and/or analytical effort must be performed by the pro-
posing firm unless otherwise approved in writing by the
contracting officer.

b. For Phase Il a minimum of one-half of the research
and/or analytical effort must be performed by the pro-
posing firm.

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 re-
quired by the Federal Acquisition Regulations that will be in-
cluded in the Phase I contract. This is not a compiete 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.

2. Standards of Work. Work performed under the contract
must conform to high professional standards.

b. Inspection. Work performed under the contract is sub-
ject 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 ex-
amine any directly pertinent records of the contractor involv-
ing transactions related to this contract.

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

¢. Terminstion for Convenience. The contract may be ter-
minated at any time by the Government if it deems termina-
tion to be in its best interest, in which case the contractor will
be compensated for work performed and for reasonable ter-
mination costs.

f. Disputes. Any dispute concerning the contract which
cannot be resolved by agreement shall be decided by the con-
tracting 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 employ-
ment because he or she is a disabled veteran or veteran of the
Vietnam era.

J. Affirmative Action for Handicapped. The contractor
will not discriminate against any employee or applicant for
employment because he or she is physically or mentally han-
dicapped.

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

1. Covenant Agsinst Contingent Fees. No person or agency
has been employed to solicit or secure the contract upon an

understanding for compensation except bonafide 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 perfor-
mance of the contract.

o. Military Security Requirements. The contractor shall
safeguard any classified information associated with the con-
tracted work inaccordance with applicable regulations.




§.13 Additional Information

8. Gemeral. This Program Solicitation is intended for infor-
mation 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 con-
tract, 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,
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awards under this program are contingent upon the availabili-
ty of funds.

e. Unsolicited Proposals. The SBIR program is not a
substitute for existing unsolicited proposal mechansims. Un-
solicited proposals will not be accepted under the SBIR pro-
gram in either Phase I or Phase II.

1. Duplication of Work. If an award is made pursuant to a
proposal submitted under this Program Solicitation, the con-
tractor 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. Qlassified Proposals. If classified work is proposed or
classified information is involved, the offeror to the solicita-
tion 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

Five (5) copies of each proposal or modification will be
submitted, in a single package, as described below.

6.1 Address

Proposals (5 copies) and modifications thereof must be ad-
dressed to that DOD Component address which is identified
for the specific topic in that Component’s section of Appen-
dix D to this solicitation.

One copy must be an original signed by the principal in-
vestigator and an official empowered to commit the pro-
poser. Other copies may be photocopied.

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

Mailed or handcarried proposals must be delivered to the
address indicated for each topic. Secure packaging is man-
datory. The DOD Component cannot be responsible for the
processing of proposals damaged in transit.

All copies of a proposal should be sent in the same
package. Do not send separate “‘information’ copies or
several packages containing parts of the single proposal.

6.2 Deadiine for Proposals

Deadline for receipt (5 copies) at the DOD Component is
2:00 p.m. local time, January 6, 1989. 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 December 31, 1988 or (b) it was
sent by mail and it is determined by the Government that the
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Iate 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 pro-
Dposals 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 pro-
posal 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 installa-
tion is the time-date stamp of such installation on the pro-
posal 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 to award. (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. Notwithstanding




the above, a late modification of an otherwise successful pro-
posal which makes its terms more favorable to the Govern-
ment will be considered at any time it is received and may be
accepted.

6.3 Notificaticns of Proposal Receipt

Proposers desiring notification of receipt of their pro-
posal must complete and include a self-addressed and
stamped envelope and a copy of the notification form
(Reference B) in the back of this brochure. If multiple pro-
posals are submitted, a separate form and envelope is re-
quired 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 deter-
mination 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
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expedited, but no information on proposal status will be
available until the final selection is made. However, contrac-
ting 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 may be provided to unsuc-
cessful offerors. for their proposals.

6.6 Correspondence Relating to Proposals

All correspondence relating to proposals should cite the
SBIR solicitation number, specific topic number and be ad-
dressed to the DOD Component whose address is associated
with each topic number.

7.0 SCIENTIFIC AND TECHNICAL INFORMATION ASSISTANCE

7.1 DOD Technical Information Services
Available

Recognizing that small business 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 par-
ticipants.

DTIC is the central source of scientific and technical in-
formation resulting from and describing R&D projects that
are funded by DOD. DTIC searches this information for
registered requesters. Reasonable quantities of paper or
microfiche copies of requested documents are available for
SBIR Program proposal preparation.

DTIC will also provide referrals to DOD-sponsored In-
formation Analysis Centers (IACs) where specialists in mis-
sion areas assigned to these IACs perform informational
and consultative services.

Many of the small business requestors who responded to
previous DOD SBIR Program solicitations believe that the
scientific and technical information which DTIC provided
enabled them to make better informed bid/no bid decisions
and prepare technically stronger proposals. People respon-
ding to this solicitation are encouraged to contact DTIC for
bibliographies of technical reports that have resulted from
prior DOD-funded R&D, for copies of the technical reports
which are cited in these bibliographies, and for information
about DOD-sponsored work currently in progress in their
proposal topic areas.
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DTIC assistance will include references to other sources
of scientific and technical information needed to prepare
SBIR Program proposals to DOD. Call or visit DTIC at the
following location which is most convenient to you.

All written communications with DTIC must be made to
the Cameron Station, Alexandria, VA, address.

Defense Technical Information Center

ATTN: DTIC-SBIR

Building S, Cameron Station

Alexandria, VA 22304-6145

(800) 368-5211 (Toll Free)

(202) 274-6902 (Commercial for Virginia, Alaska and
- Hawaii)

DTIC Boston On-Line Service Facility
DTIC-BOS

Building 1103, Hanscom AFB
Bedford, MA 01731-5000

(617) 377-2413

DTIC Albuquerque Regional Office
AFWL/SUL Bidg. 419

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

DTIC Los Angeles On-Line Service Facility
Defense Contract Administration Services Region
222 N. Sepulveda Bivd.

El Segundo, CA 90245-4320

(213) 355-4170




Use Reference C at the back of this solicitation to request
background bibliographies and descriptions of work in pro-
gress related to those topic areas which you pian to pursue
under this solicitation. DTIC will return the material you re-
quest, annotated with a temporary User Code. This User
Code is to be used by you when requesting additional infor-
mation or when ordering documents cited in a bibliography

Because solicitation response time is limited, submit your
requests for DTIC’s information services as soon as possi-
ble. Requests received after mid-December are frequently
subject to mailing delays.

7.2 Other Technical Information
Assistance Sources

Other sources provide technology search and/or docu-
ment services and can be contacted directly for service and
cost information. These include:

Aerospace Research Applications Center
P.O. Box 647

Indianapolis, IN 46223

(317) 264-4644

Central Industrial Applications Center
Southeastern Oklahoma State University
Durant, OK 74701

(405) 924-6822

Information Strategists
814 Elm Street
Manchester, NH 03101
(603) 624-8208

NASA /Florida State Technology Applications Center
State University System of Florida, Progress Center

1 Progress Blvd. Box 24

Alachua, FL 32615

(904) 462-3913

NASA Industrial Applications Center
823 William Pitt Union

University of Pittsburgh

Pittsburgh, PA 15260

(412) 648-7000

NASA/UK Technology
University of Kentucky
109 Kinkead Hall
Lexington, KY 40506
(606) 257-6322

NERAC, Inc.
1 Technology Drive
Tolland, CT 06084
(203) 872-7000

National Technical Information Service
5285 Port Royal Road

Springfield, VA 22161

(703) 487-4600

North Carolina Science and Technology Research Center
Post Office Box 12235

Research Triangle Park, North Carolina 27709

(919) 5490671

Western Research Applications Center (WESRAC)
University of Southern California

3716 S. Hope Street #200

Los Angeles, California 90007

(213) 743-6132

7.3 Counseling Assistance Avaliable

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 Administration Services
(DCAS) activities throughout the continental United States.
These specialists are available to discuss general ad-
ministrative 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 pro-
posals, estimating cost or any other actions which are the of-
ferors responsibility as outlined in this solicitation. (See
Reference D at the end of this solicitation for a complete
listing, with telephone numbers, of Small and Disadvantag-
ed Business Utilization Specialists assigned to DCAS
Activities.)

8.0 TECHNICAL TOPICS

Topics for each DOD Component are listed and
numbered separately. Topics, topic descriptions, and ad-
dresses of organizations to which proposals are to be sub-
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mitted are provided in Appendix D. Also included in
Appendix D are instructions for contacting each DOD
Component.
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APPENDIX A
U.S. DEPARTMENT OF DEFENSE DOD No. 89.1

SMALL BUSINESS INNOVATION RESEARCH (SBIR) PROGRAM
PHASE 1—FY 1989

PROPOSAL COVER SHEET
Topic Number: L] Amy ONawy [JAirForce [JDARPA []DNA
[ sbio

Proposal Title:
Submitted By: Firm

Address

City State Zip Code
Submitted To: (Activity identified with the topic)

Address

City , State Zip Code

Small Business Certification:
The above firm certifies it is a smali business firm and meets the definition stated in the Small Business Act 15 U.S.C.
631 and in the Definition Section of the Program Solicitation.

The above firm certifies that it qualifies as a minority or disadvantaged small business as
defined in the Definition Section of the Program Announcement.  Yes No

The above firm ‘certifies that it qualifies as a woman-owned small business firm : Yes No .

This proposal has been submitted to other US Government agencyfagencies: or DOD components, or the same
DOD component. if SBIR proposal, list Topic Number.

Yes _______ : Namels)

No —————

Disclosure permission statement as follows:
Al data on Appendix A is releasable information. All data on Appendix B, for an awarded contract, is also releasable.

Will you permit the Government to disclose the information on Appendix B, if your proposal does not result in an award,
to any party that may be interested in contacting you for further information or possible investment? Yes ___ No .

Number of employees including all affiliates (average for preceding 12 months):

Proposed Cost (Phase ). —________ Proposed Duration: _—_months (not to exceed six months).
Project Manager/Principal Investigator Cormporate Official (Business)

Name Name

Title J Title

Signature Signature

Date Date

Telephone Telephone

For any purpose other than to evaluate the proposal, this data except Appendix A and B shall not be disclosed out-
side the Government and shall not be duplicated, used, or disclosed in whole or in part, provided that if a contract is
awarded to this 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 dafa to the extent provided in the funding agreement. 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 inpage(s) —______ of this proposal. Failure to fill in all
appropriate spaces may cause your proposal to be disqualified.

Nothing on this page is classified or proprietary information/data
Proposal page No. 1

_



APPENDIX B
DOD No. 89.1

U.S. DEPARTMENT OF DEFENSE
SMALL BUSINESS INNOVATION RESEARCH (SBIR) PROGRAM

PHASE 1—FY 1989
PROJECT SUMMARY

TJopicNo. Military Department/Agency ____ .

Name and Address of Proposing Small Business Firm

Name and Title of Principal investigator

Proposal Title

Technical Abstract (Limit your abstract to 200 words with no classified or proprietary information/data.)

Anticipated Benefits/Potential Commercial Applications of the Research or Development

List a maximum of 8 Key Words that describe the Project.

Nothing on this page s classified or proprietary information/data
Proposal page No. 2
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& APPENDIX C
U.S. DEPARTMENT OF DEFENSE DOD No. 89.1

DEFENSE SMALL BUSINESS INNOVATION RESEARCH (SBIR) PROGRAM
PHASE I--FY 1989
COST PROPOSAL

Background:
J The following items, as appropriate, should be included in proposals responsive to the DOD Solicitation Brochure.

Cost Breakdown Items (in this order, as appropriate):

. Name of offeror
. Home office address
Location where work will be performed
. Title of proposed effort
Topic number and topic title from DOD Solicitation Brochure
. Total Dollar amount of the proposal (dollars)
. Direct material costs
a. Purchased parts (dollars)
b. Subcontracted items (dollars)
c. Other
(1) Raw material (dollars)
(2) Your standard commercial items (dollars)
(3) Interdivisional transfers (at other than cost) (dollars)
d. Total direct material (dollars)
8. Material overhead (rate %) x total direct material = dollars
9. Direct labor (specify)
a. Type of labor, estimated hours, rate per hour and dollar cost for each type.
b. Total estimated direct labor (dollars)
10. Labor overhead
a. Identify overhead rate, the hour base and dollar cost.
b. Total estimated labor overhead (dollars)
11. Special testing (include field work at Government installations)
a. Provide dollar cost for each item of special testing
b. Estimated total special testing (dollars)
12. Special equipment
a. If direct charge, specify each item and cost of each
b. Estimated total special equipment (dollars)
13. Travel (if direct charge)
a. Transportation (detailed breakdown and dollars)
b. Per Diem or subsistence (details and dollars)
c. Estimated total travel (dollars) -
14. Consultants
a. Identify each, with purpose, and dollar rates
b. Total estimated consultants costs (dollars)
15. Other direct costs (specify)
a. Total estimated direct cost and overhead (dollars)
16. General and administrative expense
a. Percentage rate applied
b. Total estimated cost of G&A expense (dollars)
17. Royalties (specify)
a. Estimated cost (dollars)
18. Fee or profit (dollars)
19. Total estimate cost and fee or profit (dollars)
20. The cost breakdown portion of a proposal must be signed by a responsible official, and the person signing must have typed name and title and date of signature
must be indicated.
2i. On the following items offeror must provide a yes or no answer to each question.
a. Has any executive agency of the United States Government performed any review of your accounts or records in connection with any other government
prime contract or subcontract within the past twelve months? If yes, provide the name and address of the reviewing office, name of the individual and
telephone/extension.
b. Will you require the use of any government property in the performance of this proposal? If yes, identify.
¢. Do you require government contract financing to perform this proposed contract? If yes, then specify type as advanced payments or progress payments.
22. Type of contract proposed, either cost-plus-fixed-free or firm-fixed price.
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APPENDIX D

Technical Topics

Topics for each DoD components are listed and numbered
seperately along with instructions for submission of pfoposals:

COMPON

Army.oooo.o-o.ooo.noonoc--oo-.oo-...-...occ

Navy..-...cooccoo.aooooooao.onooo..non.oano

Air Forceuclo..on.al.o....0....0...0...'..0

Defense Advanced Research Projects Agency..

Defense Nuclear AgeNCY..c.ccececsescscccassces

Strategic Defense Initiative Organization..
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335

341
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339
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U.S. ARMY

INTRODUCTION

The Army awarded over 800 contracts as a result of the last three years’ solici-
tations. As a result, approximately 350 projects are planned for conversion to Phase II,
which will require most of the fiscal year 1989 funds. As a consequence, the Army
portion of this year’s solicitation is greatly reduced compared with previous years.

SBIR proposals must be prepared with care. Read the topics carefully and
respond only to those in which you have expertise. Your proposal should be unique and
innovative and should contain sufficient detail to permit a determination that the Army’s
support would be worthwhile and that the proposed work could benefit the Army’s re-
search and development or other mission responsibilities. Take care to observe the page
limits, the due date, and the proper mailing address (see following pages).

Inquiries of a general nature or where a problem may exist that requires the
Army SBIR program manager’s attention may be addressed to—

Commander

U.S. Army Laboratory Command

ATTN: AMSLC-TP-TI (J. Patrick Forry)
2800 Powder Mill Road

Adelphi, MD 20783-1145

(202) 394-4602

In no case should proposals be sent to the above address.
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TOPIC

TOPIC

TOPICS

TOPIC

SBIR MAILING LIST
1989

A89-001

Commander

U.S. Army Armament Research and Development
and Engineering Center

ATTN: SMCAR-AST

Bldg 1, SBIR Program

Picatinny Arsenal, New Jersey 07806-5000

A89-002

Commander

U.S. Army Chemical Research, Development
and Engineering Center

ATTN: AMSMC-PC-B(A)

Procurement Directorate

Edgewood Site/Bldg E4455

Aberdeen Proving Ground, MD 21010-5423

A89-003 through 022

Commander

U.S. Army Aviation Systems Command
ATTN: AMSAV-PSAZ

Bldg 102, SBIR Program

4300 Goodfellow Blvd

St. Louis, MO  63120-1798

A89-023

Director

U.S. Army Research Office

ATTN: SLCRO-ZC, SBIR Program

P.O. Box 12211

Research Triangle Park, NC 27709-2211
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TOPIC

TOPIC

TOPIC

TOPIC

A89-024

Commander

U.S. Army White Sands Missile Range
Directorate of Contracting

ATTN: STEWS-PR

SBIR Program

White Sands Missile Range, NM  88002-5031

A89-025

Commander

U.S. Army Armament, Munitions and Chemical
Command

Procurement Directorate

ATTN: AMCMC-PCM(A), SBIR Program (BRL)

Edgewood Site, Bldg E4455

Aberdeen Proving Ground, MD  21010-5423

A89-026

Director

U.S. Army Electronics Technology and Devices
Laboratory

ATIN: SLCET-E, SBIR Program

Ft. Monmouth, NJ  07703-5000

A89-027

Director

U.S. Army Harry Diamond Laboratories
ATTIN: SLCHD-PO-P

SBIR Program

2800 Powder Mill Road

Adelphi, MD 20783-1197
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TOPIC

TOPIC

TOPIC

TOPIC

TOPIC

A89-028

Commander

U.S. Army Armament, Munitions and Chemical
Command

Procurement Directorate

ATTN: AMCMC-PCA(A), SBIR Program (HEL)

Edgewood Site, Bldg E4455

Aberdeen Proving Ground, MD 21010-5423

A89-029

Director

U.S. Army Materials Technology Laboratory
ATTN: SLCMT-TMP, Management Branch
405 Arsenal Street

Bldg 131, Rm 144, SBIR Program
Watertown, MA  02172-0001

A89-030

Commander

U.S. Army White Sands Missile Range
Directorate of Contracting

ATTN: STEWS-PR, SBIR Program

White Sands Missile Range, NM  88002-5031

A89-031

Commander

U.S. Army Belvoir RD&E Center
ATTN: AMSTR-PBP, SBIR Program
Bldg 314, Procurement Receptionist
Ft. Belvoir, VA 22060-5606

A89-032

Commander

U.S. Army Natick Research and Development
and Engineering Center

ATTN: AMSTR-PW, SBIR Program

Natick, MA 01760-5011




——-——-——‘

TOPIC

TOPICS

TOPIC

TOPICS

TOPICS A89-033 through 045

Commander

U.S. Army Missile Command
ATTN: AMSMI-PC-LA

Bldg 4488, SBIR Program

Redstone Arsenal, AL 35898-5280

A89-046

Commander

U.S. Army Tank-Automotive Command
ATTN: AMSTA-IRSA

Bidg 200A, SBIR Program

Warren, MI  48397-5000

A89-047 through 048

Commander

U.S. Army White Sands Missile Range
Directorate of Contracting

ATTN: STEWS-PR, SBIR Program

White Sands Missile Range, NM  88002-5031

A89-049

Commander

U.S. Army Aberdeen Proving Ground Support Activity
ATTN: STEAP-PR-S, SBIR Coordinator

Ryan Bldg, Rm 124

Aberdeen Proving Ground, MD 21005-5059

A89-050

Commander

U.S. Army Yuma Proving Ground
Directorate of Contracting

ATTN: STEYP-CR, SBIR Program
Bldg 2100, Rm 11

Yuma, AZ 85365-9102




TOPIC A89-051
Commander
U.S. Army Electronic Proving Ground
ATIN: STEEP-MO, SBIR Program
Greely Hall
Ft. Huachuca, AZ 85613-7110

TOPIC  A89-052
Commander
U.S. Army Dugway Proving Ground
Directorate of Contracting
ATTN: STEDP-DOC, SBIR Program
Dugway, UT 84022-5000

TOPICS A89-053 through 055
Commander
U.S. Army Communications-Electronics
Command
ATTN: AMSEL~PC-BID, SBIR Program
Tinton Avenue
Ft. Monmouth, NJ 07703-5000

TOPIC A89-056
Director
U.S. Army Center for Signals Warfare
ATTIN: AMSEL-RD-SW-0OS
SBIR Program (Dr. Royal Burkhardt)
Vint Hill Farms Station
Warrenton, VA 22186-5100

TOPIC  A89-057
Director
U.S. Army Center for Night Vision and Electro-Optics
ATTN: AMSEL-RD-NV-RM-PI
SBIR Program (N. Sampsell)
Ft. Belvoir, VA  22060~-5677
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TOPICS

TOPICS

TOPIC

TOPIC

A89-058 through 061

Commander

U.S. Army Construction Engineering Research
Laboratory ‘

ATTN: Chief, Procurement & Supply Branch

2909 Newmark Drive

Bidg #1, Rm 175-1, SBIR Program

Champaign, IL.  61820-1305

A89-062 through 063

Commander

U.S. Army Engineer Topographic Laboratories
ATTN: CEETL-PR-PM, SBIR Program

Bldg 2592

Ft. Belvoir, VA  22060-5546

A89-064

Commander

U.S. Army Engineer Waterways Experiment
Station

ATTN: CEWES-BC

SBIR Program (M. Holman)

P.O. Box 631

Vicksburg, MS  39180-0631

A89-065

Commander

U.S. Army Cold Regions Research and
Engineering Laboratory

ATTN: CRREL-AL, SBIR Program

72 Lyme Road

Hanover, NH 03755-1290
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TOPICS

TOPICS

TOPICS

A89-066 through 069

Commander

U.S. Army Research Institute for Behavioral
and Social Sciences

ATTN: PERI-BR, SBIR Program

5001 Eisenhower Avenue

Alexandria, VA  22333-0001

A89-070 through 084

Commander

U.S. Army Medical Research Acquisition
Activity

ATTN: SGRD-RMA-RC, SBIR Program

Ft. Detrick, Bldg 820

Frederick, MD 21701-5014

A89-085 through 086

Director

U.S. Army Institute for Rearch in Management
Information, Communications, and Computer
Science (AIRMICS)

ATTN: ASBG-C (Dr. C. Ronald Green)

115 O’Keefe Building, Geogia Tech

Atlanta, GA  30332-0800

28




‘ A89-001
A89-002
A89-003
A89-004
A89-005
A89-006
Ad9-007
A89-008
A89-009
A89-010
A89-011

A89-012
A89-013
A89-014

A89-015
A89-016
A89-017
A89-018
A89-019
A89-020
A89-021
A89-022
A89-023
A89-024
A89-025

Advanced Seekers for Smart Munitions

Sorbents for Decontamination of Chemical Warfare Agents

Rotorcraft Tactics Expert and Mission Management System

Fatigue Life Monitor (non-airframe)

Passive Personal Cooling Vest

Simultaneously Radiated Muiltiple Frequency Susceptibility Testing of Aircraft
Field Repairable Composite Airframe Structures

Mach-Scale Remote Control Rotorcraft Technology

Innovative Rotor High Lift Concepts for Helicopter Super Maneuverability
Smooth, Erosion Resistant Coatings for Organic Matrix Composites

Updating Current Electro-Magnetic Interference/Electromagnetic Compatibility
(EMI/EMC) Test Methods and Equipment

Superplastic Forming and Diffusion Bonding of Cylindrical Casings

Interactive Exterior Helicopter Coating for Enhanced Ballistic Tolerance

Model for Determining Effectiveness of Rockets with Multiple Kinetic Penetrators
Unique Gas Turbine Combustor Aerodynamics

Automated Fiber-Reinforced Thermoplastic Fiber Placement

Rotor Performance Prediction Capability Using Advanced Aerodynamic Methods
Fire Retardant Coatings for Aramid Fibers

Integrated Composite Flow Casting

Direct Electric Tail Rotor Integrated Drive (DETRID) System for Helicopters
Airbag Crash-Protection Concepts for Single Cockpit Helicopters

Crashworthy Crewseat Designs Having a 20-Degree Seat Back Angle

Optimum Imagers For Image Processing

Ultraviolet Light Detection and Ranging (LIDAR) as a Remote Sensor

Interaction Of Shaped-Charge Devices With Electromagnetic Fields
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AB9-026

A89-027
AB9-028
A89-029

A89-030
A89-031
A89-032
A89-033
AB9-034
A89-035
A89-036

A89-037
A89-038
AB9-039
A89-040
A89-041
A89-042

A89-043
A89-044
A89-045
A89-046
A89-047
A89-048
A89-049

High-Temperature Superconductivity

Dual-Polarization 95-GHz Planar Antenna
Effect of Speech Intelligibility on Performance: Testing in Operational Settings

Joining of Composite Materials and the Nondestructive Evaluation/ Characterization of
the Resultant Joints

Air Defense and Space Systems Electronic Warfare (EW) Vulnerability

Development of Ultrasonic Inspection Method for Heavy-Section Organic Composites
Improved Polymers for Adhesives for Bonding Selected Elastomers

Improvement of Test Instrumentation for Filament-Wound Structures

Antenna Cross-Coupling in a Damped Resonant Cavity

Automatic Taget Model Degradation

Data Enhancement Techniques for Measurements Using Bandwidth-Limited
Instrumentation

Solid State Electronic Gimbal

Concepts for Spatially Encoding Millimeter Wave Beam
Ceramic Components for Turbojets

Correlation of Insensitive Munitions Tests to Card Gap Values
Tandem Warhead Technology

Non-~Destructive Evaluation (NDE) Methods/Technologies Applicable for Nozzles Made
of Reinforced Phenolic

Development of Physically Low Thickness Radio-Frequency~Absorbing Material
Dynamic Stability of Flexible Missiles

Large Size Indium Gallium Arsenide (InGaAs) Protodetectors

Large-Area Passive Broadband Laser Filters

Multispectral Data Processing

Digital Focusing

Heat Flux Sensor for Vulnerability Testing
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A89-050
AB9-051
A89-052
A89-053
A89-054
A89-055
A89-056
A89-057
AB89-058
A89-059
A89-060
A89-061
A89-062
A89-063
A89-064
A89-065
A89-066

A89-067
A89-068
A89-069

A89-070
A89-071
A89-072
A89-073
A89-074

In-Bore Motion Detection System for Flash X-Ray Trigger

Testing Embedded Parallel Processing-Based Systems

Optical Sensing Using a Naturally Illuminated Scene

Artificial Intelligence for Command and Control

Requirements Engineering Technology

N-Feature Electronic Support Measure (ESM) Data Clustering and Matching
Antenna-Amplifier Network Integration

High-Temperature Superconducting Infrared Sensor and Components

Cognitive Formatting of Electronic Documents

Video Imaging for Building Interior Maintenance Inspections

Underground Storage Tank Finder

Lead Concentration Monitoring and Compliance in Drinking Water Distribution Systems
Controlled Digital Image Data Base

Development of Digital Terrain Feature Models for Automated Feature Extraction
Passive Airblast Attenuation Valves for Conventional Weapons

Equipment for Measuring the Mass Concentration of Solid Particles Suspended in Air

Advanced Technology Applications for Foreign-Language Training and
Sustainment.

The Relationships between Experience Factors and Rapid Tactical Decision Making.
Techniques for Option Generation in Decision Making

Development of Methodology for Assessing the Effectiveness of Command and Control
(C2) Functions During User Testing

Production of Recombinant Flavivirus Antigens

Purification of Sub-Unit Vaccine Candidates

Development of a Tri-Enzyme Enzyme-linked Immunosorbent Assays (ELISA) System
Biological Assay of Candidate Antiparasitic Drugs

Synthesis of Potential Antiparasitic Diseases Drugs
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A89-075
A89-076
A89-077
A89-078
A89-079
A89-080
A89-081

A89-082
A89-083
A89-084
AB89-085

A89-086

Synthesis of Potential Anti~-Chemical Warfare (CW) Agents
Nozzle Assembly for Army Mass Delousing Outfit

In Vitro Dermal Toxicity Screening Tests

In Vitro Respiratory Toxicity Screening Tests

Characterizing Soldier Responses to Irritant Gases

Diagnosis of Natural and Induced Diseases of Military Importance

Vaccine Delivery System

Immunoassays and Therapy for Low Molecular Weight Toxins
Ocular Protection from Laser Hazards
High Duty Cycle, High Power X-Ray Tube for Medical Imaging

Distributed System Simulation Performance Improvements Through New Algorithmic
Modeling and Hardware Architectures

Decision Making In A Geographically Distributed Environment
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ARMAMENT RDE CENTER
A89-001
TITLE: Advanced Seekers for Smart Munitions

OBIJECTIVE: Develop new and improved smart munitions seekers.

DESCRIPTION: The U.S. Army Research, Development and Engineering Center (ARDEC) has
committed itself to developing an evolutionary family of both “shoot to kill” as well as “hit to kill”
smart projectiles munitions throughout the foreseeable future. Past examples of this thrust are seen
in the copperhead projectile currently in production, as well as search-and-destroy armor
(SADARM) now in full scale development. Seekers and sensors in future munitions will be faced
with increasingly complex decision making situations, and they must also be producible, affordable,
and packageable into existent envelopes of constraint.

These munitions will rely on increasingly autonomous seekers capable of finding a variety of
ground and air targets immersed in terrain/background situations. Infrared (IR), millimeter wave
(MMW), and laser technologies form the conventional baseline approaches. In addition, acoustic
and active laser radar bands could be used. Combinations of these bands will provide a continual
stream of signals representing space-time maps of the world, at state-of-the~-art resolution levels.
Present seekers are limited in their performance against complex backgrounds, weather adversities,
and counter- measures, and their performance must be enhanced. Examples are hybrid
semi-active laser (SAL)/infrared (IR) seekers, focal plane array/ imaging IR seekers, strapdown
IR/MMW seekers, advanced MMW integrated circuit seekers, and dual-mode IR'MMW seekers.

ARDEQC is also interested in cost and producibility issues involving the above and: uncooled IR
detectors, longwave IR focal plane arrays, low-cost optical trains, ruggedness of IR/optical
components, conformal phased antenna arrays, signal-processing hardware, high-repetition rate
laser diodes, and tunable/switchable IR filters.

The pattern-recognition challenge goes hand in hand with the hardware challenge. The secker
must detect, identify, classify, and track the desired target(s) in an unpredictable and complex set of
data. To make this feasible, hardware advances in large-scale integrated circuits (LSIC), optical
computers, and parallel-processing architectures must be tied together with advances in algorithms
and artificial intelligence disciplines.

CHEMICAL RDE CENTER
A89-002
TITLE: Sorbents for Decontamination of Chemical Warfare Agents

DESCRIPTION: Of the technologies evaluated in the Army Decontamination Master Plan, sorbents
offered the greatest promise for operational advantage to the individual soldier in the field. At the
moment many countries in the world have as standard small decontamination kits some variant of a
sorbent technology. Fuller's earth or diatomaceous earth are the most common. The US, however,
does not now have a sorbent based kit. The reasons for that are many. Sorbents have limited
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capacity, typically 25% by weight or less of liquid chemical agent can be adsorbed, and provide no
destruction of the agent. As a consequence, the used material is hazardous itself and clean-up of
large amounts of liquid requires much material.

Thus, sorbents or solids are required that will react with the chemicals they adsorb. Ideally this
reaction should be catalytic so that little sorbent would be required to destroy the agent; this opens
the possibility of materials that could be reused, thereby reducing the logistic impacts. To be useful
the sorption must be fairly fast to pick up the liquid quickly. The reactions could then proceed at a
somewhat slower pace if, when they were complete, the surface would be ready to adsorb more
agent.

Phase I objectives will concentrate on identifying candidate sorbents to meet Army requirements.
Those sorbents identified in Phase I will be evaluated in Phase I individually and in conjunction with
catalytic materials.

AVIATION SYSTEMS COMMAND
A89-003

TITLE: Rotorcraft Tactics Expert and Mission Management System

DESCRIPTION: Automated systems using artificial intelligence (AI) techniques are currently
needed to simulate advanced in-flight pilot decision aiding concepts in research environments such
as the NASA/Army Crew Station Research and Development Facility. Such intelligent decision
aiding systems are a recognized requisite for mission effectiveness in advanced Scout/Attack
helicopters such as LHX. They are envisioned to provide the pilot or crew with on-board planning,
situation awareness, tactics and systems- monitoring advisory capabilities. In addition, these
knowledge-based systems are required to interface with advanced cockpit displays and controls so
as to allow pseudo-natural dialog by means of inferences about the pilot’s intent. Areas requiring
innovative research include: (a) Development of a cooperative knowledge based systems structure
to support simulation of on-board tactics expert, situation awareness, and other
mission-management functions. (b) Development of an intelligent pilot-vehicle interface concept
predicated on a knowledge base of the helicopter pilot’s intentions and natural language techniques.
(c) Development of mathematical and logical structures for representing multi-attribute resource
values and mission objectives to support planning, tactics expert or situation awareness functions in
a combat threat environment. Phase I will involve a detailed study effort and prototype
development. Phase II will provide a working version of the concept that will allow fully integrated
use within the NASA/Army Crew Station Research and Development Facility.

A89-004
TITLE: Fatigue Life Monitor (non-airframe)

DESCRIPTION: Define concept to determine life remaining of non-airframe dynamic components
(i.e., shaft, gears and bearings) to improve maintenance scheduling. Concept should be defined by
algorithms available, baseline dataavailable, sensors and on-aircraft processing requirements, data
management and display of decisions. The product of Phase II will be the fabrication of the
system, aircraft installation, and field tests.
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A89-005
TITLE: Passive Personal Cooling Vest

DESCRIPTION: A passive personal cooling vest would maintain acceptable aircrew core
temperatures while wearing ballistic and/or nuclear/biological/chemical (NBC) protective clothing.
The cooling vest should perform both inside and outside the aircraft. The most desirable design
would utilize passive cooling at all times, although active cooling while in the aircraft is acceptable.
Passive cooling implies heat transfer away from the crew’s core without an external energy source.
An example of a passive cooling clothing is the robe worn by desert nomads. An example of active
cooling is portable power pack and cooling system utilized by NASA astronauts between ground
control and the launch system. Advantages of this passive system might include cost, weight, and
simplicity. The major advantage would be the capability of long-term escape and evasion in a
contaminated, combat environment.

A89-006
TITLE: Simultaneously Radiated Multiple Frequency Susceptibility Testing of Aircraft

OBJECTIVE: Investigate the validity, of and the methods for, simultaneously radiated, multiple
frequency susceptibility testing of aircraft and aircraft components as well as the risks incurred if
the testing is not performed.

DESCRIPTION: Current susceptibility testing of Army aircraft and aircraft components involves the
radiating of the unit under test with an electromagnetic signal that is at a discrete frequency while
monitoring the system for susceptibility. This is done at a set of frequencies or while a frequency
sweep is conducted over the required frequency range. With the increasing use of components and
materials that exhibit nonlinear electromagnetic effects, the responses of these components and
materials to multiple signals that are at different frequencies are difficult to predict. Because of this,
the validity of the standard approach of radiating the aircraft or components with only one signal is
being questioned. The concern now is whether or not the aircraft and components should be tested
using simultaneously radiated multiple signals at differing frequencies. Phase I of this project would
be to determine whether the traditional method of susceptibility testing is valid or if simultaneously
radiated multiple frequency susceptibility testing should be performed. The analysis should include
a description of the additional information that would be obtained from this testing as well as the
risks incurred by the Army by not performing this testing. Phase II would be to develop the methods
for this testing. This would include development of pretest analysis methods, the actual test methods
including a description of the types of equipment and facilities required, and post-test analysis
methods.

A89-007
TITLE: Field Repairable Composite Airframe Structures

DESCRIPTION: Develop composite airframe structures field repairable design concepts that will
minimize logistics requirements considering materials usage, repair equipment, training, and
spare-parts inventory. The intent is to improve battle-damage repair capability in the field and
demonstrate manageable field-repair concepts. Deficiencies in field-support/inspection equipment,

-
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material-processing capabilities and material-storage facilities will be highlighted. Phase I will
include developing repairable-design concepts of various helicopter airframe structures such as skin
panel (stiffened skin & sandwich contruction), keel beams, and frames. Phase II will include
fabricating representative specimens and demonstrating repair capability using composite materials
in the field. Storage-capability solutions will be strongly emphasized.

A89-008
TITLE: Mach-Scale Remote Control Rotorcraft Technology

DESCRIPTION: Scale model radio-controlled rotorcraft represent existing technology. Such
rotorcraft currently do not scale the rotor system so that the system stability can be matched to the
operator response capability. Recent advances in control technology make it possible to design
rotorcraft models at 1/5 scale with an aeroelastically~ and aerodynamically-scaled rotor operating at
the correct Mach number. The long-range objective is to develop a 1/5-scale model rotorcraft
system that can accept model rotors from the wind tunnel for assessment of maneuvering capability
and signature characteristics. The objective of Phase I is to provide a detailed preliminary design
for the mechanics, power, and control of a 1/5-scale rotorcraft representing a four-bladed
operational or conceptual helicopter in the Army fleet such as BLACK HAWK, Apache, or even the
LHX. Designs shall be based on model rotor wind tunnel evaluations published by NASA and
Army. The objective of Phase II is to manufacture such a scale model for wind tunnel performance
and stability testing on a fixed sting. A complete free-flight evaluation is not envisioned.

A89-009
TITLE: Innovative Rotor High Lift Concepts for Helicopter Super Maneuverability

DESCRIPTION: An air-to-air combat scenario for helicopters has been recently introduced into the
Army doctrine. The helicopter must therefore achieve an even higher measure of maneuverability
and agility in the future. A major limitation affecting both high-speed flight and air-to-air combat
is the loss of thrust due to rotor stall. This stall usually occurs on the retreating side of the rotor
disc and at high blade angle of attack. Conventional helicopters can pull no more than 2.5 g’s
during a maneuver, and this is equivalent to an average lift cocfliciciit of 0.75 over the rotor disc.
To achieve a 5-g turn would therefore require an average lift coefficient of 1.5, which is not an
unrealistic number provided some type of auxiliary device can be used. While many concepts may
appear to have merit, the task of actually implementing any active device on a rotor blade will be
especially challenging to the designer. For example, centrifugal forces will have to be an important
consideration for a mechanical standpoint. Furthermore, if the candidate device were to be a slatted
airfoil, the slat would have to be retractable to satisfy the low drag rise requirement on the
advancing side during high speed flight. Innovative ideas are therefore solicited for achieving a high
life, stall-free rotor which will in turn enhance the maneuverability and agility of future Army
helicopters. In phase I, the contractor should examine various approaches and define the
advantages of a particular concept as it applies to the helicopter rotor. In phase II, the contractor
should construct and demonstrate a working model.




A89-010
TITLE: Smooth, Erosion Resistant Coatings for Organic Matrix Composites

OBJECTIVE: Erosion Resistant Coatings for Organic Matrix Composites for use in Compressor
Section of Future Gas Turbine Engines.

DESCRIPTION: Work performed shall include development and verification of smooth, erosion
resistant coatings on flat coupons of carbon-carbon or other organic matrix composites for potential
application in inlet and compressor components of future gas turbine engines. Coating system shall
be optimized and used to coat a sufficient number of coupons to verify good adherence to the
substrate, smoothness of coating, sufficient retainment of mechanical properties of the base
material, and sufficient hardness to withstand impact of sand particles experienced in gas turbine
engines. Phase II work will entail further development and testing of coating systems that show
promise from the results of Phase 1.

A89-011
TITLE: Updating Current Electro-Magnetic Interference/Electromagnetic Compatibility (EMI/EMC)
Test Methods and Equipment

OBJECTIVE: Develop appropriate EMI/EMC test equipment used for qualification of Army aircraft
and aircraft components.

DESCRIPTION: Test methods and equipment that are currently in use for the purpose of testing
Army aircraft and aircraft components have been in existence for many years. Since these methods
and equipment were developed, many advances have been made in the theories pertaining to
electromagnetic compatibility/interference as well as in the related technology. Phase I of this
project would be to analyze the test methods and equipment currently being used with respect to
current applicable theory and technology to determine if these methods and equipment need to be
changed. This would include the methods and equipment used for qualification of individual
components and systems as well as for the qualification of the entire aircraft. Phase II would be to
develop new, cost-effective methods and to propose, develop or locate new equipment to perform
this testing. This would include detailed test methods that include pretest and post-test analysis
methods, lists of recommended equipment and the types of facilities where the testing should be
performed.

A89-012
TITLE: Superplastic Forming and Diffusion Bonding of Cylindrical Casings

OBJECTIVE: Apply Superplastic Forming and Diffusion Bonding (SPF/DB) technology in the
manufacture of static cylindrical components for gas turbine engines.

DESCRIPTION: The work to be performed shall include development of Superplastic Forming and
Diffusion Bonding (SPF/DB) technology to apply to Army engine cylindrical static component
designs such as compressor casings, combustor casings, or IPS housings. The Contractor shall
propose the cylindrical component and engines that can best demonstrate the advantages of the
SPF/DB process. A review of the geometric, mechanical, and material design considerations shall
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be performed, and processing goals established for the chosen cylindrical component in order to
apply SPF/DB technology in the most effective manner while maintaining or exceeding structural
integrity. Phase II of the program will demonstrate and document viable manufacturing techniques
including structural testing of the chosen engine component.

A89-013
TITLE: Interactive Exterior Helicopter Coating for Enhanced Ballistic Tolerance

DESCRIPTION: A basic approach to ballistic protection is to increase the frontal area of the threat
projectile. Increased frontal area is typically achieved by tipping and/or deformation. The objective
of this effort would be an exterior coating (paint) that should adhere to the threat projectile. By
depositing on the projectile the likelihood of tipping would increase along with increased frontal
area. The anticipated improved ballistic protection level is relatively small. The proposed coating
should be an integral portion of an overall aircraft paint scheme. The coating should be compatible
with the other constituents in the paint and have no significant impact on overall weight added due
to aircraft painting. The program objective would be a ballistically interactive coating which could
increase aircraft skin hardness by 5%, with no weight increase. Interaction would include coating
deposition on the projectile and the corresponding increase in projectile frontal areas and tipping.

A89-014
TITLE: Model for Determining Effectiveness of Rockets with Multiple Kinetic Penetrators

OBJECTIVE: Develop models to describe terminal effects of multiple kinetic penetrators.

DESCRIPTION: The potential application of rockets with multiple kinetic penetrators (MKP) as a
point fire air-to-air weapon generates a need for the development of realistic MKP rocket modeling
and methodology capable of accurately determining the terminal effect of MKP’s in an aerial
combat engagement. Current rocket models represent rocket time of flight and trajectory; however,
few if any have the flexibility or capability to accurately model the unique physical and statistical
characteristics of an ejected cloud or clouds of kinetic energy penetrators as well as their terminal
effects on selected aerial targets. In order to obtain a better understanding of this new kill
mechanism, a concentrated effort to develop models and associated methodology capable of
addressing this new weapons concept is warranted.

A89-015
TITLE: Unique Gas Turbine Combustor Aerodynamics

OBJECTIVE: Develop unique gas turbine combustor aerodynamics for future application to
helicopters and build and test combustor visualization rig and/or fuel-insertion test rig.

DESCRIPTION: Unique concepts need to be explored for gas turbine combustor technology. Fuel
mixing with the air in the combustors primary zone is a major problem, but has the potential for
great benefits, which could result in smaller sizes, greater durability, wide range of multifuel
capability, and lower fuel consumption. The feasibility of some innovative concepts could be
determined by three-dimensional computer modeling and some very simple hardware such as a
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water visualization rig. The fuel-mixing problem could include unique fuel nozzle or any fuel
insertion system. Wall-cooling techniques shall be considered as a trade-off between efficiency and
size of combustor. Additionally, high velocity, but stable combustion should be considered to
alleviate diffuser pressure loss. Phase II objectives are to build and test a combustor visualization
rig and/or a fuel-insertion test rig.

A89-016
TITLE: Automated Fiber-Reinforced Thermoplastic Fiber Placement

DESCRIPTION: Helicopter primary airframe structures must be lightweight, durable, and damage
tolerant to meet mission requirements of future aircraft systems. Thermoplastic composite
materials offer an order-of-magnitude improved toughness over their thermoset counterparts
making thermoplastics very attractive for use in tailboom designs. These advanced materials in
concert with design concepts to relieve the blast/overpressure caused by larger round ballistic
impacts will give the helicopter increased ballistic tolerance for a minimum weight and cost. Hot
Head Fiber/Tape Laying technology has matured to the point that a tailcone section can be
fabricated and tested to demonstrate improved ballistic tolerance and moderate production rates to
support future notional systems. Phase I will involve evaluating commercially available tows and
tapes, material allowable development, and determining optimum hot head pressure/temperature
parameters on a structural element level. Phase II will involve designing, fabricating, and ballistic
testing of two or more tailboom section designs.

A89-017
TITLE: Rotor Performance Prediction Capability Using Advanced Aerodynamic Methods

DESCRIPTION: The current level of ability to predict helicopter rotor loads and performance is
poor and new analyses (and their implementation in a comprehensive user-oriented code) are
required. The specific areas that require improvement are the prediction of rotor wakes on
advancing rotors and the prediction of the compressible aerodynamic response to the wake-induced
inflow. Current wake-prediction methods use integral aerodynamic methods to predict the
wake-induced inflow on a rotor and usually model (rather than actually predict) the wake. Current
loads data indicate that these models are inaccurate. A requirement exists, therefore for a
wake-prediction method that does correlate with measured loading and preferably that does not rely
on empirical wake information. All prediction methods (including integral and CFD methods) will
be considered. This wake subsequently produces an azimuthally varying inflow environment in
which a rotor must operate. The subsequent response of the rotor to this inflow is strongly
Mach-number dependent. Therefore, a requirement also exists for an ability to predict the
transonic, unsteady, three-dimensional local flow on the rotor. Methods for including viscous
corrections to this local flow are desirable. An especially important feature would bethe integration
of the various aerodynamic flow methods. That is, the wake and/or aerodynamic response methods
should be integrated to a standard comprehensive rotor analysis code as well as to each other (if
both are proposed).
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A89-018
TITLE: Fire Retardant Coatings for Aramid Fibers

DESCRIPTION: As strength increases and density decreases, the application of the new high
strength (aramid like) fibers in helicopters will increase markedly. Because of the state-of-the-art
nature of the fiber application, some of the secondary materials considered are being ignored. That
is, issues such as compressive modulus, fiber/adhesive wetting, fracture toughness, and lay-up are
being optimized for primary and secondary aircraft application. This research program would
include all aircraft fiber applications, but would have as a primary objective anplication without
resin systems. These “soft” fiber applications include cargo and personal webbing, netting, covers,
bags and curtains. Primary issues of the program will be coatings or treatment of fibers to: (1)
improve flash point, (2) self-extinguish, and (3) minimization of hazardous gas generation. Since
these fibers are to be used in helicopters, the treatment must resist environmental deterioration or
be easily renewable. It would also be desirable for the treatment to be usable for existing fibers.

A89-019
TITLE: Integrated Composite Flow Casting

OBJECTIVE: Develop near net shape fiber reinforced component fabrication by hot squeeze
casting.

DESCRIPTION: This candidate program involves the evaluation of squeeze casting as an alternative
to more traditional fabrication approaches for fabrication of fiber-reinforced airframe/engine
components. Any candidate program should involve the feasibility evaluation as well as fabrication
and mechanical evaluation of generic test articles. Primary emphasis should be placed on
fabrication of reinforced metal matrix composite components. Fabrication to near net shape or net
shape is desired. Phase II effort would involve fabrication of a full-scale component using the
proposed process.

A89-020
TITLE: Direct Electric Tail Rotor Integrated Drive (DETRID) System for Helicopters

OBJECTIVE: Develop an innovative electric tail rotor application for helicopters in which a tail
rotor blade acts as core of an electric motor, providing the necessary antitorque requirement.

DESCRIPTION: Phase I work performed will determine the feasibility and merits/penalties of
integrating a helicopter tail rotor into an electric variable speed motor. The tail rotor will comprise
the electric motor core. Rare-Earth (RE) magnets will be mounted on the blade tips. Around the
rotor blade tips will be a circumferential ring of commutated field coils. Controls and switching
logic/electronics will also be investigated. The total DETRID system should operate off that voltage
found to be most efficient for the motor. Continuous max torque will be 120 ft/Ibs. Blade tip max
continuous rate of rotation will be 1,140 RPM. Reaction time for RPM speed changes will be 3-5
seconds. The tail rotor blades will be variable pitch. A variable pitch capability will be designed
into the DETRID configuration. Tail rotor diameter will be four feet. Phase II would involve
detailed design, fabrication, and bench-type testing for the DETRID configuration.
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A89-021
TITLE: Airbag Crash-Protection Concepts for Single Cockpit Helicopters

OBJECTIVE: Develop a preliminary system design with limited testing of critical components.

DESCRIPTION: Cockpits for Army attack helicopters are becoming more confined as cross-section
is reduced and more mission equipment is required adjacent to the pilot’s surroundings. This
cramped cockpit of the future will, therefore, be replete with many head and limb strike hazards in
the event of a severe but survivable crash impact. The feasibility of a self-deploying
automative-type airbag, filling the cockpit forward of the pilot, increases as cockpit volume
decreases in future designs. The objective of this program is to determine the feasibility of such a
system considering the many design questions such as the number and location of airbags, crash
sensor design, location and sensitivity, gas generator types and inflation times, system weight, and
cost.

A89-022
TITLE: Crashworthy Crewseat Designs Having a 20-Degree Seat Back Angle

DESCRIPTION: Today's Army cockpits almost universally use pilot/copilot seats having afixed
13-degree seat back tangent line (reclined 13-degrees from vertical). Future cockpits are projected
to require a more reclined pilot/copilot seating position due to reduced frontal area requirements
and minimizing windshield area. The design implications and human tolerance considerations of
crashworthy (stroking) seats having seat back angles at 20-degrees or more are unknown. Potential
seat designs and how the seat-occupant will function in a severe but survivable crash need to be
explored. Potential hardware designs need to be defined along with their weight and cost
implications.

LABCOM—ARMY RESEARCH OFFICE
A89-023
TITLE: Optimum Imagers For Image Processing

OBJECTIVE: To perform research on the interdependency between the image~detection process
and image processing to optimize their combined performance for target acquisition.

DESCRIPTION: Much research is being performed to develop image-processing algorithms and
the associated signal-processing hardware to provide reliable, real-time detection and recognition of
objects. Most approaches, however, assume a standard rectangular array of image detector
elements (pixels), either scanned or from a focal plane array. This process constitutes a sampling
and quantization of the real-world analog image field. In this topic, research is sought to investigate
the dependence of the performance of the image-processing algorithms on the image-detection
process. The goal of this research is to identify the properties of the detection process that affect
the accuracy and reliability of the image processing algorithms, to find the functional relationship
between image detection and processing, and to use these relationships to define rules for
optimization of the combined process. For example, hexagonal sampling of images has been shown
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to improve processing performance. The results of this research will be applicable to reducing false
alarms and to improving the accuracy and reliability of target detection, classification, recognition,
and identification. Original and innovative ideas for image detection and processing that
significantly improve automatic target acquisition performance may result from this research.

LABCOM—ATMOSPHERIC SCIENCES LABORATORY
A89-024
TITLE: Ultraviolet Light Detection and Ranging (LIDAR) as a Remote Sensor

OBJECTIVE: Develop the capability for standoff detection of airborne toxins for Army aviation.

DESCRIPTION: An ultraviolet lidar system can provide information about the fluorescent signature
(fluorescence spectrum and decay time) of a particular target material. This information can aid in
identifying the material. The intervening atmosphere, background materials, and mixed
compositions of targets make the actual return signal from a ultraviolet LIDAR a complex mixture
of spectra. Decay time determinations from LIDAR data are further complicated because ail
fluorescent signals do not emanate from the same point

in space. There is a need for development of methods of recognizing the signature of target
materials in the presence of competing signatures in a LIDAR return. Phase II efforts shall
complete development of a demonstration operational UV LIDAR.

LABCOM—BALLISTIC RESEARCH LABORATORY
A89-025
TITLE: Interaction Of Shaped-Charge Devices With Electromagnetic Fields

DESCRIPTION: The application of electromagnetic effects to shaped-charge design has the
potential to provide new ways for modifying and enhancing device functioning, jet characteristics,
and the interaction of jets with conventional, special, and electromagnetic armor. Although the
magnetic fields needed to produce significant effects are large, such fields are accessible for
laboratory work. We are interested in proposals on high magnetic field confinement and
entrainment in shaped charges during device functioning, and on shaped charge jet interaction
effects with magnetic fields. Computer modeling of MHD effects is inherently more complex than
conventional hydrocode calculations for shaped-charge configurations. As a consequence, such
studies are expected to be expensive, time consuming, and of uncertain reliability. For this reason,
we expect to emphasize experimental studies in our program.

LABCOM—ELECTRONIC TECHNOLOGY AND DEVICES LABORATORY
A89-026
TITLE: High-Temperature Superconductivity

OBJECTIVE: To identify the possible usees for, as well as the potential limitations of,
high-temperature superconductors in high-impact Army technology areas.DESCRIPTION: The
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basic microscopic theory of Bardeen, Cooper and Schrieffer is used to estimate the characteristics of
high~-temperature superconductors—the critical distances over which the superconductivity occurs
are quite small (~ 20 angstroms), and the critical magnetic fields needed to destroy the
superconductivity have extreme type-II values, with lower critical fields of less than 1 kg and upper
critical fields of over 150 kg. The magnitude of the estimated characteristics has led us to identify
the possible use as well as the potential limitations of high-temperature superconductors in
high-impact Army technology areas. Formulations and speculations of artificially created
semiconductor structures that might manifest high-temperature superconductivity are of particular
interest.

LABCOM—HARRY DIAMOND LABORATORIES

A89-027
TITLE: Dual-Polarization 95-GHz Planar Antenna

DESCRIPTION: A compact 95-GHz antenna is required for development of a millimeter wave
standoff fuze for self-contained munitions. Packaging constraints impose severe limitations on the
design of both the millimeter wave hardware and the signal-processing elements that can be built
into the fuze. Millimeter wave antennas for 95 GHz that are currently available require a
considerable amount of space to achieve the type of operation that is required. A reduction in the
antenna size would allow more space for other parts of the system and an overall improvement in
performance. A millimeter wave fuze design concept currently under investigation includes an
antenna for circularly polarized radiation that has characteristics equivalent to that of a quality
paraboloidal-type antenna. Compact antennas such as microstrip planar arrays and slotted
waveguide arrays have been considered, but improvements in design or in fabrication techniques are
needed in order for either of these types of antennas to meet other performance requirements.
Proposals that identify methods for overcoming the known deficiencies of these types of antennas or
for investigating new compact 95-GHz antenna designs are solicited. Phase I of SBIR program
will consist of an investigation of a specific type of circularly polarized radiation. The antenna shall
be able to receive simultaneously both senses of circularly polarized radiation, and it shall have an
aperture of 15 cm or less in diameter and 3 cm or less in length. The investigation will include
analyses and/or experiments that result in a preliminary design and an estimate of how well the
proposed antenna will achieve performance goals of 41-dBi gain, 26-mrad 3-dB beamwidth,
-18-dB sidelobes, 50 percent net efficiency, 30-dB cross polarization isolation, and 1-GHz
bandwidth. Since ruggedness and fabrication cost will be of importance in an ultimate application,
comments on these items also should be made in the proposal and at the conclusion of the first
phase of the investigation. The second phase shall consist of the fabrication and test of a complete
antenna that demonstrates the ability to meet the above performance goals.
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LABCOM—HUMAN ENGINEERING LABORATORY
A89-028
TITLE: Effect of Speech Intelligibility on Performance: Testing in Operational Settings

DESCRIPTION: During the summer of 1987, the Acoustics Branch of the Human Engineering
Laboratory began a research program to study the effect of speech intelligibility on soldier
performance. The first study was conducted at the Fort Knox Coft tank gunnery training facility in
February 1988. This research program is designed to produce measures of the effects of
intelligibility on soldier performance. The intitial work is being conducted in simulators to provide
the experimental control necessary to predict this intelligibility-performance relationship.
Subsequent research would be conducted with operational units in the field. Various possibilities
for extension of this research are available. One such posibility in the Infantry is described below:

Infantry Task. Infantry manuevers can be broadly classified into three area: attack, defense,
and hostage. The following research is described for two platoons of 11 soldiers opposing each
other in a hostage situation. Similar research can be designed for attack and for defense
manuevers; here the hostage situation is used as an illustration.

Scenario. Whatever scenario is used must be communication- and strategy-intensive to allow us
to measure the effects of degrading intelligibility. The hostage situation has these characteristics.
The participants are only told the ground rules going in. They do not know the details of the rescue
plan. These must be communicated as the progress of the rescue unfolds. A strategy-intensive
plan is necessary disrupting communication of the overall success of the plan (the strategy).

Performance Measure. The measures of effectiveness are part-task and whole-task measures.
Part-task measures are specific check points in the scenario. (Terrorist appears. How long does it
take to kill him?) Whole-task measures are survivability and success of the mission. Performance
measures are incorrect actions (killing a friendly), correct actions (killing a terrorist), correct
strategy (hold fire until I give the signal), speed of response, rating of difficulty (SWAT), and
debriefing evaluation of communication intelligibility.

Although some tasks may be more difficult due to visibility or motor-skill demands, within a
scenario communication tasks should maintain a consistent level of intelligibility. Enough scenarios
and variations on these must be created to allow for appraisal in repeated measures of design.

LABCOM—MATERIALS TECHNOLOGY LABORATORY

A89-029
TITLE: Joining of Composite Materials and the Nondestructive Evaluation/ Characterization of the
Resultant Joints

OBJECTIVE: Develop techniques to join advanced metal-matrix and organic-matrix composites
materials and validate their structural integrity/reliability via nondestructive evaluation techniques.

DESCRIPTION: Develop innovative techniques to join advanced metal-matrix and organic-matrix
(thermoplastic) composite materials. The joining methods could include the use of heterogeneous
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bonding agents such as adhesives and brazes, or autogeneous techniques such as fusion and solid
material flow. It must be shown that any joining technique selected does not significantly degrade
the bulk properties of either of the composite materials being joined. Validate the structural
integrity/reliability of these joining techniques via nondestructive evaluation/characterization
methods to assess the interfacial, structural, and mechanical properties of the joints.

LABCOM—VULNERABILITY ASSESSMENT LABORATORY
A89-030
TITLE: Air Defense and Space Systems Electronic Warfare (EW) Vulnerability

DESCRIPTION: Technological advances to support the US Army EW vulnerability assessment
(EW VA) program for air defense and space systems. The US Army EWVA program for air defense
and space systems has been established to determine the performance of systems or system
concepts in hostile EW environments and to develop and recommend electronic
counter-countermeasures (ECCM) to preserve system performance in these environments.
Technological advances are needed in active and passive electronic countermeasures (ECM),
ECCM, ground-based, and laboratory instrumentation and techniques, and analytical methods and
techniques. These areas involve all regions of the electromagnetic (EM) spectrum. To advance
ECM technology, as applied to air defense and space systems, there are requirements to address
methods of active signal generation, cooperative CMs, and passive SMs such as chaff and
obscurants. In the areas of ECCM, there are requirements to perform ground-based measurements
of parameters of airborne CMs such as responsive ECM, cooperative CM, and cross section or
density of passive SM techniques. There are significant shortfalls in the technology supporting
analysis of air defense and space systems. Work needs to be done in the development of hardware
and software models of terrain clutter, chaff or obscurants, and atmospheric clutter. Another area
of importance and interest is the use of fractal geometry for simulation, graphics application, and
image decoding and reconstruction.

TROSCOM—BELVOIR RDE CENTER
A89-031
TITLE: Development of Ultrasonic Inspection Method for Heavy-Section Organic Composites

DESCRIPTION: The bottom chord for the Heavy Assault Bridge (HAB) has been designed using a
graphite/glass/epoxy composite system. Each bridge uses 12 chords as critical structural support
components. A chord is approximately 2.5 in. thick by 30 feet long, with thickness ranging from
1.25 to 3.25 in. The chords are produced by hand layup techniques, and have as many as 600 layers
ot fibers in a cross section. The ratio of 0 degree graphite/90 degree graphite/ 45 degree
pre-impregnated glass cloth layers varies along the length of the chord in order to take advantage of
preferential reinforcement properties. The design of the chord also includes bolt holes, lined with
steel brushing, through the thickness at various points along the chord length.

Since the chords are considered critical components of the HAB, a nondestructive testing method
is needed to inspect the chords for discontinuities that may be detrimental to their in-service use.
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Preliminary investigations indicate that some form of ultrasonic inspection would be appropriate for
this heavy sectioned composite. This program will concentrate on developing an ultrasonic
technique that will be capable of inspecting a full- size chord for discontinuities, and potentially to
differentiate between types of fibers (graphite, glass). The equipment and procedures should be
applicable to the environments of both production (quality control) and depot (damage assessment).

Phase I will choose the ultrasonic method to be used and prove, through testing, that the method
is applicable to the chord involved. In Phase II, the procedure will be rvefined, and the sensitivity of
the method will be determined for specific discontinuities at the applicable thicknesses for the
chord. The procedure developed would then be used in quality control of chords to be procured in
future contracts.

TROSCOM—NATICK RD&E CENTER
A89-032
TITLE: Improved Polymers for Adhesives for Bonding Selected Elastomers

DESCRIPTION: Butyl rubber is resistant to traditional chemical and mechanical bonding. Some
types of adhesives such as selected neoprenes provide a degree of bonding butyl, but improvements
are desired. Numerous butyl rubber articles and butuyl coated fabric items are in use and many of
these must be cemented together either in production or during repair of damage. It is desirable for
greater durability to obtain adhesion stronger than the rubber itself or stronger than the bond
between the rubber coating and fabric substrate.

Hypalon (chlorosulfonated polyethylene) polymer is difficult to bond to itself and to other
materials. In specfic applications, we are dealing with Hypalon coated fabrics to which other
materials must be bonded to fabricate an item. For example, one side of a fabric may be coated
with Hypalon and the other with another polymer. The Hypalon must be bondable both to itself and
to the other polymer in this case.

Similarly, it is sometimes required to bond butyl rubber to polar rubbers such as
polyepichlorohydrin, a satisfactory adhesive for this purpose has yet to be found.

Many adhesives have been made and tried using commercially available polymers but none have
proven entirely satisfactory. It is desired to develop new polymers for the above applications.
Adhesives made from these can be either solvent based or two-part curable adhesives or for some
applications heat-activated adhesives.

MISSILE COMMAND
A89-033
TITLE: Improvement of Test Instrumentation for Filament-Wound Structures

DESCRIPTION: Filament-wound composite structures are more difficult to instrument than typical
autoclave—cured structures due to the inherent rough exterior surface and the irregular surface at
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the fiber crossovers. Many tests are redone due to poor adherence to the rough surfaces and false
readings from the crossovers. There is a need for research to improve the test instrumentation of
filament-wound structures.

A89-034
TITLE: Antenna Cross-Coupling in a Damped Resonant Cavity

OBJECTIVE: Derive antenna configurations and associated design parameters that meet specific
requirements.

DESCRIPTION: The need exists to investigate the antenna configuration for an RF anechoic
chamber that can simulate a controllable, free space RF environment at VHF frequencies and in
which the internal dimensions of the chamber are limited in width and height to between one and
two wavelengths. Specific requriements are—

a. Dual horizontal and vertical polarization.

b. Capable of presenting a plane wavefront with controllable orientation angle in three
demensions at a particular receiver location in the chamber.

¢. Minimum mutual cross-coupling such that phase and amplitude of the input signals to each
antenna to yield the desired plane wavefront angle and signal level at the receiver location can be
readily generated under digital computer control over as wide a range of wavefront orientation
angles and signal levels as possible.

A89-035
TITLE: Automatic Taget Model Degradation

OBJECTIVE: Support the automatic creation of less detailed but accurate target models for
hardware-in-the-loop flight simulations.

DESCRIPTION: Innovative techniques are needed to degrade the resolution of an infrared target
model description to any level of detail. These techniques must consider the computational time
necessary to degrade the image. This procedure must be able to be implemented on a large~scale
engineering workstation. More specifically, techniques are needed to (1) take a high resolution,
three-dimensional, faceted-target model geometry and automatically degrade it to a less-detailed,
lower-resolution target model, and (2) take a high-resolution, three-dimensional, faceted, infrared
target representation and automatically degrade it to a less-detailed, lower-resolution, infrare.i
representation while maintaining the fidelity of the signature. The techniques developed must be
capable of running on UNIX-based engineering workstations such as an IRIS 4D60 Turbo, and must
require minimal human intervention in their operation and the creation of output files to be used by
other computer programs.
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A89-036
TITLE: Data Enhancement Techniques for Measurements Using Bandwidth-Limited
Instrumentation

DESCRIPTION: The state-of-the-art of the measurement of fast non-repetitive transients (such as
MIL-STD-2169) is usually less than that required for a concise, accurate measurement. Some
compromising of the bandwidth of the sensed signal is usually required in order to provide for
pre-trigger delay, signal transmission over a long transmission line, etc. The introduction of noise
into this situation makes the design of a restoration technique especially difficult. The development
of a data-enhancement system for restoration of the bandwidth of signals that is tolerant to noise is
required. The system shall be capable of restoring a signal that has been bandwidth degraded by as
much as 2:1 in a signal-to-noise environment of 16 dB. This data-enhancement system shall
require little or no operator interaction and shall provide an assessment of the quality of the reduced
data. This system shall be capable of being operated in the environment of an advanced personal
computer.

A89-037
TITLE: Solid State Electronic Gimbal

DESCRIPTION: Methods are needed to dynamically reduce the size (underscan) and control the
position of the underscanned area on the photo-conductive surface for solid-state imaging devices
such as charge-coupled devices (CCD’s) and charge-injection devices (CID’s). Variable
underscanned areas of up to 4:1 are the goal. For a typical solid state device with a 400 X 400 pixel
array format, underscanning the photo conductive surface by a factor of 4:1 implies the utilization
of one-fourth of the total sensor area available; one~fourth of the total array would be a 100 X 100
array. Dynamic control of the position (location) of underscanned array implies that the 100 X 100
pixel portion can be located anywhere in the entire 400 X 400 array. Therefore, at any particular
time, only one-fourth of the photo conductive surface is being used. Standard video output format
must be maintained regardless of underscanning ratios and position of the scanned area. Linear
resolution degradation, with respect to degree of underscanning, is recognized. Dynamic positioning
control (or new position update) and size control shall be from DC to the TV frame rate. The
technique of moving the reduced scanning area over the sensor surface is analagous to the angular
motion imparted to a TV sensor mounted on an electro-mechanical gimbal and will be referred to
as solid-state electronic gimballing. One practical application is to provide image stabilization
electronically rather than with electro-mechanical gimbals.

A89-038
TITLE: Concepts for Spatially Encoding Millimeter Wave Beam

DESCRIPTION: Innovative concepts are needed for spatially encoding millimeter wave beams for
beamrider missile guidance applications. A rearward-looking receiver on the missile senses its
position in the beam from the spatial coding, and provides corrective commands to the missile to
cause it to fly down the center of the beam. The concept should be lightweight, small in size, and
economical to produce. The construction of a prototype beam projector and receiver and validation
of the combined performance is an essential part of the Phase I effort. Millimeter beamrider
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guidance has potential for direct fire, antiarmor applications, and as the mid-course phase of a
concept that features handover to a homing seeker for the terminal phase. The concept developed
under this program should be applicable to both guidance concepts. The long-range objective of
this program would be a brassboard demonstration of the beam-encoding concept that includes the
receiver.

A89-039
TITLE: Ceramic Components for Turbojets

DESCRIPTION: The performance of small gas turbine engines can be significantly improved by
utilizing a ceramic turbine and bearing because of the higher operating temperature such
components would allow. Ceramic turbines have already been introduced in turbochargers and it
would be extremely worthwhile to exploit this available component in a small tactical turbojet.
Innovative research is required to integrate a ceramic turbine and bearing into a tactical turbojet
engine. Feasibility investigations must include determining the operating temperature limit and
operating life of such components in the context of a small, short duration tactical turbojet engine.

A89-040
TITLE: Correlation of Insensitive Munitions Tests to Card Gap Values

DESCRIPTION: Research is needed to establish the correlation between card gap values and
insensitive munitions tests for various missile propellant formulations. Results from shock
sensitivity and bullet impact testing will be compared with the corresponding card gap values for the
propellant formulation in question. Comparison of such data provided to the investigator will then
be used to determine the relationship of shock and bullet impact sensitivity to corresponding card
gap values. This correlation could then be used to predict the response to such
insensitive-munitions testing of a propellant formulation based on its known card gap value.

A89-041
TITLE: Tandem Warhead Technology

OBJECTIVE: Establish a theory of tandem warhead behavior by establishing design algorithms and
testing procedures.

DESCRIPTION: Tactical missiles attacking hard targets, i.e., tanks, bunkers, etc., will rely
increasingly on tandem warhead technology. The effectiveness of two or more warheads to defeat
advanced armor has been proven in several programs. Valuable information about physics of
warhead interaction and its effect on performance has been acquired. The investigative programs
have been expensive, and have frequently had detrimental impact on overall program schedules.
Critical parameters affecting tandem warhead performance are required so that design and testing
can be accomplished more expeditiously. Of special importance is a means of predicting
blast-induced interactions and their effects on jet formation and performance. Means of
minimizing the detrimental interactions are needed. The effects of separation, jet speed, and time
delay on performance should be characterized.
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A89-042
TITLE: Non-Destructive Evaluation (NDE) Methods/Technologies Applicable for Nozzles Made of
Reinforced Phenolic

DESCRIPTION: There exists a need to determine and prove NDE/Methods/Techniques that analyze
reinforced phenolic materials currently being used for nozzles of various systems. This technology
is very much needed to determine missile/ rocket and detect cracks, porosity, voids and other
anomalies in the nozzles that influence the mechanical properties and therefore, could cause
strength variations that may result in nozzle failure. These methods are also needed to determine
reasons for poor repeatability of mechanical property data that have been experienced by these
materials. This effort would verify and simplify the utility of this most promising non-destructive
test methods of phenolics in nozzle applications.

AB89-043
TITLE: Development of Physically Low Thickness Radio-Frequency-Absorbing Material

DESCRIPTION: A material for lining the boundaries of an RF anechoic chamber that simulates a
free-space environment at VHF/UHF frequencies is required to be designed and developed. The
material is required to have a physically small thickness relative to the wavelength of the lowest RF
frequency used in the chamber.

A89-044
TITLE: Dynamic Stability of Flexible Missiles

DESCRIPTION: Slender spinning missiles are suspected to be sensitive to dynamic coupling
between the spin and the transverse axes. This phenomenon could be triggered by strain energy
stored within the missile body due to launch conditions and/or structural damping. Spinning
satellites with nutation dampers have been studied in detail. The same phenomenon will probably
exist for slender flexible spinning missiles flying within the atmosphere. Aerodynamics will affect
their behavior until burnout. Innovative research is needed to determine the magnitude and possible
effect of this coupling on the behavior of missile trajectories. Sudden and momentary transfer of
rotational energy from spin about the minimum axis of inertia to some other configuration could
explain some observed flight abnormalities. The follow-on phase involves improving the range and
accuracy of rockets and missiles. The goal would be to accurately launch and fly to line-of-sight
targets at hypervelocities to extended ranges. Missiles with high length-to-diameters will be
required for low drag.

A89-045
TITLE: Large Size Indium Gallium Arsenide (InGaAs) Protodetectors

DESCRIPTION: Indium gailium arsenide (InGaAs) photodetectors are becoming quite important in
receivers for fiber optics communications systems and eyesafe laser rangefinders in the 1.3 to 2.1
micrometer spectral region. At present, the detectors are small (1-2 mm diameter or less), and
cannot be used in laser seekers or trackers which have a large field-of-view and thus require large
detectors (greater than 1 cm diameter). Quadrant detector configurations are needed for many of
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these applications. Research is required to develop the large-area detectors that must have high
sensitivity to pulsed laser radiation.

TANK~-AUTOMOTIVE COMMAND
A89-046

TITLE: Large-Area Passive Broadband Laser Filters

OBJECTIVE: Successful fabrication and demonstration of a broadband filter that can be iniegrated
and used with existing unity vision equipment designs.

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

TECOM—WHITE SANDS MISSILE RANGE
: A89-047
TITLE: Multispectral Data Processing

DESCRIPTION: Multisensor tracking platforms for instrumentation support of inflight missile and
aircraft systems testing are being developed that will have a high-resolution coherent millimeter
wave (MMW) radar collocated with visible and infrared imaging sensors. Development of a
processing methodology is required that is capable of cooperatively integrating the information
available from all three sensors to provide a comprehensive estimate of flight vehicle position,
attitude, and event parameters. For example, the attitude information available from visible and
infrared sensors might be augmented by the spectral information available in the radar return. (The
processing technique that provides the detailed spectral analysis of coherent radar signals has
already been developed and is used on a regular basis).

Conversely, the visible and infrared images might better define the range data available from the
radar return. Hardware requirements and architectures commensurate with the proposed
methodology and expected processing loads need to be identified.

AB9-048
TITLE: Digital Focusing

DESCRIPTION: The focusing of optical instruments during optical track is currently done using
radar data. Accuracy needed for many missions requires a more precise focusing method.
Focusing based upon analysis of real-time video images using special purpose hardware will result
in more accurate focus. This hardware could work either in the frequency or time domain.
Focusing algorithms must operate at rates high enough to keep video cameras focused while
operating at sixty fields per second. Commercially available systolic array architectures, such as the
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GAPP chip produced by NCR Corporation, appear to be promising as low-cost hardware engines for
solving the focusing problems encountered in tracking high-dynamics targets. The desired objective
is to produce a low-cost hardware design that can solve this focusing problem.

TECOM—COMBAT SYSTEMS TEST ACTIVITY

A89-049
TITLE: Heat Flux Sensor for Vulnerability Testing

DESCRIPTION: The US Army performs vulnerability tests on many of its weapon systems. Testing
usually involves exposing a fully loaded weapon system to live anti-armor ammunition. The
weapon systems under test are loaded with ammunition, fuel, dummies in place of troops, and
various instrumentation. During vulnerability testing the dummies inside the test item can be
exposed to adverse temperature and heat flux conditions. Temperatures can exceed 2000 degrees
Fahrenheit. It is important to measure the conditions each dummy member has been exposed to
during a live-fire event. Of particular interest is the heat flux levels necessary to cause second or
third degree burns to the human body. An appropriate model for heat flux versus burn to the
human body will be selected. A sensor will be developed that can accurately measure the heat flux
levels necessary to cause burns to the human body. Calibration equipment will be developed that
will allow the user to verify the operation and accuracy of the transducer just prior to testing. The
transducer will be small enough to be mounted at one of several locations on a dummy placed inside
the weapon system under test. The transducer output wiil drive at least 200 feet of shielded low
impedance cable.

TECOM—YUMA PROVING GROUND
A89-050
TITLE: In-Bore Motion Detection System for Flash X-Ray Trigger

DESCRIPTION: The present, non-contact method for triggering is mounting in the gun barrel
pressure transducers that detect the passage of the projectile. This method is not acceptable for
thin-wall gun barrels, composite gun barrels, and for in-bore flash X-ray studies. This and the
alternative method of using strain gages often do not work when an in-bore malfunction disturbs the
normal pressure characteristics. A new non-contact method for triggering is required to meet these
applications. The primary application would be for main tank guns but should also be suitable for
artillery weapons.

TECOM—ELECTRONIC PROVING GROUND
A89-051
TITLE: Testing Embedded Parallel Processing-Based Systems

OBJECTIVE: Creation of a set prototype software tools for testing embedded systems employing
parallel processing technology.
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DESCRIPTION: A variety of Government- and industry-funded research initiatives are underway
to create, develop, and transfer to production computational environments based on multiple
processors operating in parallel to generate levels of computing power beyond what is available in
conventional architectures. A number of these environments have already reached the stage of
commercial products. The computational models upon which these environments are based differ
in terms of granularity of parallelism, degree and methods of coupling processing between
processing elements, topologies, and protocols for interprocessor communication. Testing of
embedded systems employing these environments is likely to require novel techniques, and these
techniques will vary to some degree with the computational model implemented. Moreover, the
testing will need to extend into the characteristic of the environment itself to verify a correct
implementation of the model employed as the technology will be, for some years to come, immature
in comparison with compiler, operating system, and architectural technology of current systems.
This task should seek to establish a working taxonomy of computational models, build an extensible
tool to aid in identifying and characterizing systems under development in terms of the taxonomy,
and build a prototype tool to generate, from a library of proven algorithms, benchmarks for testing
model features implemented in the environment to be tested.

TECOM—DUGWAY PROVING GROUND
A89-052
TITLE: Optical Sensing Using a Naturally Illuminated Scene

DESCRIPTION: Current scintillometers utilize a transmitter and receiver to define a optical path;
however, crosswinds can be measured using a naturally illuminated scene (i.e., no transmitter).
Path-weighting functions can become complex, but the procedure is feasible. A scintillometer of
this design has significant military applications for correcting gun azimuth and elevation for optical
distortion and crosswind. The objective is the development of a scintillometer that will utilize the
naturally illuminated scene.

CECOM—CENTER FOR COMMAND, CONTROL, AND COMMUNICATION

A89-053
TITLE: Artificial Intelligence for Command and Control

OBJECTIVE: The objective of this effort is to design a tactical decision aid
for eventual use by an Army commander or staff member.

DESCRIPTION: The decision aid should be designed to significantly enhance military planning as
currently practiced in the field or in garrison. The target environment for the decision aid is a
testbed that supports extensive Army user interaction within field training or command post
exercise. The design must integrate artificial intelligence techniques with other technologies into a
system of demonstrable utility to an Army user.

Possible decision aid include (but are not limited to)—

53




A wargaming facility that provides detailed explanations to user questions;
A course of action advisor/critic;
An integrated geographic information system and terrain analysis system;
A site-selection advisor (e.g. signal centers, supply points, headquarters location);
5. A force-movement analyzer that advises staff member on movement alternatives and
time constraints;
6. A terrain-management tool which assigns both combat and support units to
appropriate locations;
7. An obstacle-emplacement advisor for preparing a combat engineer barrier plan;
8. A route-selection/evaluator system for logistics support;
9. A tool that projects fuel consumption rates based on terrain, weather, vehicle types,
mission, etc.;
10. A system that intelligently displays and manages tactical graphics for staff planners;
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and
11. A distributed force-level control system that facilitates cooperative problem solving
among dispersed command posts.

The decision aid must be effective, yet easy to use. As an example
consider the portrayal of battlefield geometry, which many of the above systems must represent. It
consists of—

1. Control measures (e.g. flight corridors, objectives, axes of advance, phase lines,
prepared positions, main supply routes, lines of communications, bridging sites, and avenues of
approach);

2. Key terrain;

3. Barriers and obstacles; and the

4. Communications grid (including indigenous capabilities and electronic warfare
network coverage).

A useful decision aid must allow rapid and easy input of battlefield geometry by the user. The
system should provide explanations as necessary; but unobtrus’vely support the user’s mission.
A successful system design will—

1. Describe the user’s environment;

2. Identify the specific user needs to be addressed by the system;

3. Specify the functional components of the system and their interrelationship; and

4. Describe the procedural basis of each component to an appropriate level of
abstraction.

The first three items listed above should be written in a manner accessible to regular Army
personnel for their review and comment. A limited prototype demonstration of the objective system
is desirable, but not mandatory.
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CECOM—CENTER FOR SOFTWARE ENGINEERING

A89-054
TITLE: Requirements Engineering Technology

DESCRIPTION: The requirements statement for an Army system can be viewed as an architectured
product, with an associated life cycle. This leads to the notion of requirements engineering that can
be defined as “a systematic approach to the development, transition, evolution and dissolution of
requirements for a system.” This is a relatively new concept with little or no supporting technology.
The purpose of this SBIR topic is to solicit innovative ideas and promising techniques that would be
a foundation for, or be an integral part of, requirements engineering.

Phase one products would be reports establishing proof of concept or describing the approach
and procedures to be used for the requirements engineering techniques proposed. Phase two
products would involve demonstration of techniques, prototype tools, and reports fully describing
the techniques and procedures developed and recommendations for incorporating those techniques
and procedures into the system life cycle.

CECOM—CENTER FOR EW/RSTA
A89-055
TITLE: N-Feature Electronic Support Measure (ESM) Data Clustering and Matching

DESCRIPTION: Rapid clustering and matching of N-feature ESM sensor data in a high density EW
environment is critical to ESM/ECM performance. The availability of multisensor data with
intermingled feature parameters offer a good application for clustering and matching algorithms and
techniques. High density signal environments are composed of large numbers of signals in
time/spectral overlap, not easily separated by the window addressable memory functions currently
utilized. The EW objective in this case is to conduct N-feature space clustering and matching for
rapid signal separation, identification, and decisions. The solution should address threat system
War Reserve Modes (WARM) .and agilities, adapt to changing signals and environments, and have
the capability of developing and extracting operational templates for optimum tracking and/or
prediction in the support of countermeasures or hand-off to hard kill tracking weapons. In these
applications it is necessary to reliably isolate a single emitter or system in a complex feature space
having closely related neighboring signals and adapt to changing signals and environments.

The Phase I effort will evaluate and analyze innovative processing approaches, techniques,
designs, or algorithms which achieve signal separation goals. The concept shall be defined and
assessed in comparison to existing methods and systems. The goal of Phase I shall be to define the
problem and to demonstrate analytically concept feasibility. The Phase II effort will concentrate on
detailed definition of the concept with a demonstration, test, and verification of proof-of-principle.
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CECOM—CENTER FOR SIGNALS WARFARE
A89-056
TITLE: Antenna-Amplifier Network Integration

DESCRIPTION: The objective is to develop a modular power antenna-amplifier using field effect
transistor (FET) technology to achieve a non-linear active antenna impedance matching network
with very high power density non-linear amplifier. The antenna-amplifier is to be the linear
transmitter for small jammer, e.g., RPV, expendables, as well as the basis for forming very high
power transmitter from a few modules. It must provide good efficiency for maximum emitted
power output. It is desired that the distortion products be as low as possible to provide low
harmonic content in large transmitters, but must be held to a practical value in order to maintain
reasonable efficiency. This work is aimed at simultaneous dramatic improvements in
antenna-amplifier power and bandwidth for a given size which will require a substantial
improvement over present capability. Highly imaginative and innovative techniques will probably be
required, but must be limited to practical approaches usable for military applications such that
further development could produce equipment suitable for operation and maintenance by US Army
forces in the field.

In jamming systems, requirements for large gains, bandwidths, directivity, and efficiency are
often present. When the weight and size of the installation are not of overriding concern, the
preferred approach would be to use antennas of sufficient size to ensure that these objectives are
met. Such antennas are usually several wavelengths or larger in size, and then typically include
conventional dipoles, whips, log periodics, and other types. In many cases, however, such as with
small mobile platforms (e.g., jeeps and small RVPS), the available space may be extremely limited.
In addition, other limits are sometimes encountered, such as the often critical aerodynamic
constraints associated with some RPVS, which do not allow the use of large antennas. “Electrically
small” antennas, or antennas that exhibit maximum dimensions less than a half wavelength, are
often the only alternative. Unfortunately, electrically small antennas have imposed severe
limitations upon the overall efficiencies of these jamming systems, particularly where broadband
operation is desired.

PHASE I - The feasibility of an antenna integrated with active amplifier circuitry is to be
investigated to achieve significantly improved performance. This would accomplished via design
analysis of active circuitry driving the very small radiation resistance directly without the necessity
of matching impedances to a common level (normally 50 ohms). The major thrust of this effort is
to develop unique approaches to the design of broadband, electrically small antennas, with
improved transmitting efficiencies, through the use of active circuitry. That is, active circuits are to
be used in place of conventional, passive matching networks for improved bandwidth and matching
efficiency. In addition to this, the actual antenna structure is to be integrated (attached directly)
with the RF amplifier itself so that the two are considered as one entity (with possibilities for
improved performance).

PHASE II - The contractor shall design, fabricate, test, and evaluate an interim antenna
amplifier of each possible candidate type to demonstrate the achievement of 3- to 300-MHz and 1~
30-MHz bandwidths using existing low power FETs. The minimum power output should be 100

56




T ——

watts. This design should also demonstrate achieving high radiated efficiency and distortion and
spurious products output requirements.

Using the output of above, the contractor shall design, fabricate, test, and evaluate a high power
design of each type using any available and/or experimental high power transistors, or combination
of circuit approaches if only low power devices are available. The minimum RF power output in the
fundamental frequency should be 250 watts continuous wave (CW) from 3 to 300 MHz and 500
watts, 1 to 30 MHz. This design should show achieving the frequency range and any tuning time,
efficiency, distortion, and spurious products and be at the smallest possible physical dimensions
achievable, limited only by the thermal hotspot temperatures of the components for CW operation.
Each candidate shall be evaluated for attainment of all of the performance, physical, and other
requirements. The emphasis shall be on achieving high power density (watts per cubic cm, watts
per kg). The amplifier shall demonstrate the feasibility of being air cooled (with the use of fans)
when in a stand-alone or two-amplifier configuration for small jammers and being liquid cooled
when in multiple BPM amplifier configuration for large standoff jammers.

CECOM—CENTER FOR NIGHT VISION AND ELECTRO-OPTICS
A89-057
TITLE: High-Temperature Superconducting Infrared Sensor and Components

DESCRIPTION:  The following class of projects involve applying the results of new
high-temperature superconductors to infrared systems:

(1) Bolometric Sensor—This involves using the superconducting transition temperature as
the infrared sensor mechanism.

(2) Weak Link Detector—This involves using the weak link properties of the
superconductor as an infrared detector.

(3) Thermoelectric Cooler—This involves the use of superconducting elements in the cold
stage of the TE cooler to achieve lower temperature.

(4) Superconducting Optical Shutter—This involves using superconducting as an optical
switch.

COE—CONSTRUCTION ENGINEERING RESEARCH LABORATORY
A89-058

TITLE: Cognitive Formatting of Electronic Documents

DESCRIPTION: In the future it will be possible to get both an electronic copy and a paper copy of
almost any document. To alleviate the classical “precision vs. recall” problem of information
retrieval, it would be helpful to embed in the electronic document electronic “flags” that classify the
document as to its “cognitive form.” Several standards for word processing and for publishing are
available, but currently no standards exist for classifying the cognitive aspects of a document’s
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contents. A classification system needs to be developed that classifies the knowledge contained in a
document by several “orthogonal” reference axes. (One would hot e that an orthogonal retrieval
approach would increase “recall” without reducing the "precision” of an information retrieval
search). The document content classification system should be generic enough to be used in both
the Arts and the Sciences, and should allow for sub-sets of more restrictive classifications peculiar
to a certain discipline.

A89-059
TITLE: Video Imaging for Building Interior Maintenance Inspections

DESCRIPTION: Facility maintenance inspections are performed periodically for determining
facility condition and work needs. Visual inspection procedures are almost exclusively employed.
This is a very labor-intensive process and limits the amount of actual inspection that can be
performed due to resource techniques be developed that can capture the needed inspection
information for building interiors. The information should be captured, digitized, and be tranfered
directly into a computerized database.

A89-060
TITLE: Underground Storage Tank Finder

DESCRIPTION: Leaking underground storage tanks (UST) are a major source of groundwater
pollution in the United States. There are over a million known UST’s and many more unreported
abandoned UST’s whose exact location is not known. The purpose of this project is to develop a
field-portable device to locate abandoned and unreported UST’s that are constructed of steel,
fiberglass-reinforced plastic, concrete, and other construction materials. The UST locator should
strive for low cost as well as simplicity so that it can be used by field personnel.

A89-061
TITLE: Lead Concentration Monitoring and Compliance in Drinking Water Distribution Systems

DESCRIPTION: Recent amendments to the Safe Drinking Water Act (SDWA), applicable to all
Army installations, require extensive monitoring for lead concentrations in drinking water at the
consumer’s tap. If the lead concentration exceeds maximum contaminant level (MCL), the SDWA
requires modifications in the treatment process to reduce the lead contamination level. However,
there is no specific guidance for treatment technique requirements for control of lead. The objective
of this research is to develop a non-intrusive standardized test method for lead control, which does
not require utility personnel to enter consumers’ homes. The standard test will be designed to
optimize treatment technique requirement for Army water utilities to implement, aimed at the
minimization of lead leaching from home plumbing, in particular.

COE—ENGINEERING TOPOGRAPHIC LABORATORY
A89-62
TITLE: Controlled Digital Image Data Base

DESCRIPTION: Develop the concept of a controlled multisensor digital image database where the
digital image database is to be regarded as a component of a larger database that includes
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knowledge bases, factual databases, and a dynamic target database. The dynamic target database
pertains to current locations of targets detected in the past as well as predictions of their future
locations. The conceptual development must include a discussion on means to rigorously adjust a
variety of digital images (EO, SAR, and IR) to a common coordinate frame. The discussion will
include existing work on multisensor record registration as well as a discussion on known
large-scale least-squares adjustment procedures. The development will consider hardware and
software means to store images and to access sub-images with respect to the proposed image
database theory. Two primary uses of the digital image database will be to provide a background
for database viewing and to provide a controlled database for registering remotely collected digital
images for the purpose of target location and analysis. These functions must be discussed in the
development as well as other functions. For example, since the image set is controlled it will be
possible to produce information on a suspected target from several spectral viewpoints.
Comparisons will be made with factual databases (terrain databases and digital map data) with
respect to the functions. For example, when weather data and environmental conditions are fused
with terrain data to provide statements about the surface condition of the battlefield how can the
generated database best be viewed by the user.

A89-063
TITLE: Development of Digital Terrain Feature Models for Automated Feature Extraction

DESCRIPTION: Object recognition and identification in industrial computer vision deal with
relatively simple and predictable objects that lend themselves easily to image modeling. Image
models of objects may be represented symbolically and used in the recognition and identification
process. Examples are automated part inspections or industrial robot controls. The pixel structures
of terrain features on digital imagery are not simple and show a large degree of variation. Image
modeling of a digital terrain feature requires in depth analysis of a sufficiently large number of
samples for each particular terrain feature. The development of digital terrain feature models must
include but not be limited to— quantitative measurements of the digitized spatial gray~tone
distribution of the feature; definition, identification and measurement of image feature primitives
and descriptors; determination of feature-to-background characteristics; investigation of the effects
of the geographic location on the feature characteristic; evaluation and utilization of image
interpretation rules and logic; identification of image processing algorithms and computer vision
techniques; approach and strategy required for effective and efficient automated feature extraction.
The feasibility of digital terrain feature model development shall be demonstrated using the
following feature classes— roads, intersections, and forests. Digitized samples from aerial
photography of these two feature classes may be made available on request for the Phase I effort.
More feature classes may be added for Phase II.

COE—WATERWAYS EXPERIMENT STATION
A89-064
TITLE: Passive Airblast Attenuation Valves for Conventional Weapons

DESCRIPTION: Design several types of passive airblast valves to replace active blast valves
currently being used. Recent data from full-scale tests using general-purpose bombs indicate that
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active valves are no more efficient at reducing blast pressure than an equal airflow constriction that
does not close. The potential savings using low-cost, low-maintenance, passive valves are
considerable. The passive valves should be about 2 feet square by about 2 feet deep to fit into
existing configurations. They should reduce peak pressure about two orders of magnitude, i.e.,
from 500- to 1,000-psi input peak pressure to about 5- to 10-psi output peak pressure. Note that
data from actual tests show that the empty 2 feet square hole will reduce peak pressure from about
400 psi to about 15 psi. The passive valve designs should not cause more resistance to normal
airflow than the existing active valves. Selected designs will be constructed and subjected to actual
thrust airblast environments.

COE—COLD REGIONS EXPERIMENT STATION
A89-065
TITLE: Equipment for Measuring the Mass Concentration of Solid Particles Suspended in Air

DESCRIPTION: Equipment is required to measure and record the mass concentration of solid
particles suspended in air. When the air is moving (as in windy weather or in a wind tunnel), the
equipment must also measure and record the mass flow rate (i.e., concentration times velocity).
This equipment must be suitable for measuring profiles across a turbulent boundary layer as for
instance the concentration and flux of blowing snow from ground level to a height of about 4
meters, with winds up to 30 meters per second (60 knots). Mass concentration of solids is expected
to be in the range from aboui 0.1 to 500 grams per cubic meter. Mass flux of solids is expected to
range from about 0.7 to 8,000 grams per square meter per second. Mean particle size is
approximately 0.1 millimeter.

A desirable but not essential second application for this equipment is expected to be a
requirement for measurements in a wind tunnel that blows a suspension of very small activated clay
particles (with the finest fraction behaving almost like smoke). In general form this equipment
would be suitable for measurements of any dust or powder suspensions in air or other gas.

Proposals must include a description of the calibration and validation methods to be used to
verify the proper performance of the equipment.

ARMY RESEARCH INSTITUTE FOR THE BEHAVIORAL AND SOCIAL SCIENCES

A89-066
TITLE: Advanced Technology Applications for Foreign-Language Training and
Sustainment

DESCRIPTION: Changes in military doctrine on operational readiness in response to world
conditions have resulted in an increased demand for military personnel qualified to communicate in
a foreign language. In order to train and maintain a level of proficiency in foreign-language skills
adequate to meet this demand, the Army is seeking to capitalize on the strengths of technology,
particularly Artificial Intelligence, for producing language-learning and sustainment environments.
Effective systems need to be developed to create intelligent, interactive learning within English and
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critical foreign languages such as German, Korean, Russian, and Spanish. Effective architectures
need to be investigated and synthesized in these environments, using hypertext, multimedia, natural
language processing, and large-scale databases and dictionaries. In addition, the technologies of
intelligent tutoring need to be exploited to provide adaptive delivery environments using student
modeling, error diagnosis, and effective knowledge-representation techniques.

An effective environment in English and one foreign language should be the goal of Phase II.

A89-067
TITLE: The Relationships between Experience Factors and Rapid Tactical Decision Making

DESCRIPTION: The objective of Phase I will be to develop and detail a testable theory of the
relationship between various military experience factors such as knowledge of weapon and support
systems, of enemy capabilities and doctrine, of tactical principles, of military history, etc., plus
types of practical experience in applying these and the ability to make reasonable tactical decisions
within the time and information constraints imposed by the modern battlefield. This will be a
theory of military tactical decision-making expertise with hypotheses that can be tested either in the
laboratory, the classroom, or in field exercises. The products of the Phase I effort will be—

~ A literature review of causal factors and theories of decision-making expertise in general with
emphasis on that literature applicable to military tactical decision making.

- A theory of military tactical decision-making expertise tied to the existing literature and to
information gained from tactical decision-making experts. The theory will include concrete,
testable hypotheses and a logical plan of research intended to create an empirical evidence base for
the theory and demonstrate its application to military training and command and control systems
and organization.

Phase II will consist of execution of the research plan developed in Phase I, or that portion of the
plan that can be executed within the available resources. The end product of Phase II will be
specific recommendations based upon empirical evidence and sound theoretical principles that can
be used by the Army to improve tactical decision-making quality and timeliness. These
recommendations can concern the training of decision makers, the organization of staffs for
decision making, or means of supporting the decision-making process. The products of the Phase II
effort will be—

- A technical report of the basis, conduct, and result of each experiment or set of related
experiments performed under Phase II. It is estimated that between two and four such reports will
be required.

- A final report that summarizes the Phase I and II effort and contains the recommendations
mentioned above.
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A89-068
TITLE: Techniques for Option Generation in Decision Making

DESCRIPTION: Option generation is a critical part of decision making and any improvement in
option generation in military decision making would yield high pay-offs. The basic research
literature in decision making contains examples of approaches to stimulate and assist option
generation. These approaches should be cataloged, new approaches developed where appropriate,
and the best approaches tested for feasibility and payoff. The best candidate approach should then
be implemented as an automated decision aid. The objectives of Phase I will be to (1) review and
analyze the literature in option generation in decision making; (2) identify or develop two or more
candidate aiding approaches or techniques for option generation; (3) experimentally test the
candidate techniques; and (4) select one technique for implementation as an automated decision
aid. Phase I products include a report documenting the results of the literature review, and a report
documenting the experiment testing the candidate aiding techniques and describing the aiding
concept that is to be implemented.

The objectives of Phase II will be to (1) design an automated decision aid for course-of-action
generation in tactical planning; (2) implement the design in a prototype aid, and (3) evaluate the
prototype aid. Phase II products include a prototype decision aid to support option generation in G3
planning and a report documenting the evaluation of the prototype aid.

A89-069
TITLE: Development of Methodology for Assessing the Effectiveness of Command and Control
(C2) Functions During User Testing

DESCRIPTION: A wide variety of automated systems used in the command and control process are
currently being developed for use by the Army. Examples of such systems include the Extended
Position and Location Reporting System (EPLRS), the Maneuver Control System (MCS), and
communications systems like the Single Channel Ground and Airborne Radio System (SINCGARS)
and Mobile Subscriber Equipment (MSE). In addition, computer technology is being used to
develop various training devices that will be used in part to train command groups. A prominent
example is Simulation Network (SIMNET).

Such systems must undergo user testing and evaluation before they are accepted by the Army.
This is done to demonstrate that systems meet Army needs. Initially, a system undergoes
operational testing (OT) to see how adequately it operates in an operational environment, and
sometimes the system is also subjected to Force Development Test and Experimentation (FDT&E)
in order to determine the best way to employ the system tactically and operationally.

One of the issues frequently addressed during the formal evaluation of a system is the extent to
which a given system improves the command and control process. This has traditionally proven to
be a rather difficult task to perform, and testers have typically relied on subjective impressions and
ratings of commanders and their staff to provide information to address the issue. Objective
performance data to address the issue have seldom been collected.
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There have been some attempts to develop more objective procedures for evaluating the
effectiveness of command and control procedures. Examples include using Army Training and
Evaluation Plans (ARTEPs), and the Headquarters Effectiveness Assessment Tool (HEAT). But
these methods tend to be cumbersome and very manpower intensive, in addition to being of
unknown reliability and validity.

There is thus a need for the development of a method for objectively measuring the
effectiveness of command and control functions. The method should be applicable to evaluating
(C2) functions at battalion, brigade, and division level during user testing and evaluation.
Conservation of manpower on site during testing is important. Utilization of computer technology to
collect and process objective performance data is highly recommended.

It should be noted that this problem is similar to evaluating (C2) during training of command
groups, and any method developed under this program will likely have applicability to evaluating
training programs. The unique focus here, however, is on developing measures of (C2) that can be
applied during user testing of systems under field conditions that simulate a combat environment.

The work will be accomplished in two phases. The objectives of Phase I will be to (1) develop
objective performance measures that can be used to evaluate the C2 effectiveness of command
groups in maneuver battalions, maneuver brigades, and divisions, and (2) develop a plan for
validating those measures. The deliverable will be a report that reviews previous work in the area,
describes the performance measures developed for this effort, the rationale for their selection and
development, and a proposed validation plan.

The objectives of Phase II will be to (1) validate the performance measures during a field test,
(2) refine the measures as a result of the validation effort, and (3) revalidate the measures on
another field test. The final report will fully describe the performance measures, the validation
process, and the methodology for analyzing the measures.

MEDICAL RESEARCH AND DEVELOPMENT COMMAND
A89-070
TITLE: Production of Recombinant Flavivirus Antigens

DESCRIPTION: Recombinant antigens are needed for development of vaccines and diagnostic tests
for 4 serotypes of dengue and Japanese encephalitis. Optimal expression systems, methods of
purification, and methods of delivery are required.

A89-071
TITLE: Purification of Sub-Unit Vaccine Candidates

DESCRIPTION: Crude cell suspensions or lysate will be purified by appropriate techniques, such as
chemical precipitation, centrifugation, column chromatography, and electophoresis so that
immunogenic proteins at high specific activity may be used for biochemical and immunological tests
as well as immunization of animal.
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A89-072
TITLE: Development of a Tri-Enzyme Enzyme-linked Immunosorbent Assays (ELISA) System

DESCRIPTION: Enzyme-linked immunosorbent assays (ELISAs) are used to detect a wide variety
of antigens and antibodies, e.g., microorganisms in blood. Most ELISAs are designed to detect only
a single antigen even though tests for different antigens in the same sample are required. The
development of a tri-enzyme ELISA system would permit the concurrent testing of a single sample
for three different antigens, each being identified by the development of a different color in the
ELISA plate. Development of this assay requires the identification of three enzyme-substrate
systems which: (1) have similar optimum reaction parameters, e.g., pH; (2) develop different
colored products with different optimum absorbance wavelengths; and (3) have the required
sensitivity. Such a system would have wide applicability and could reduce by as much as 60 percent
assay time, required supplies and reagents, and associated costs.

A89-073
TITLE: Biological Assay of Candidate Antiparasitic Drugs

DESCRIPTION: Develop reliable and reproducible biological assays and models for the assessment
of antiparasite activity of candidate drugs of diverse chemical classes. Parasitic diseases of
importance are malaria, leishmaniasis and schistosmiasis, and the determination and evaluation of
parasite drug resistance is a principal concern. Methods should utilize techniques to accurately
measure such parameters as exponential parasite growth rates, parasite survival, and the effects of
antibiotics or antimetabolites. The acquisition of information about biochemical and molecular
mechanisms of drug action and resistance would be a distinct advantage. Where possible, clones of
human parasites with known knowndrug susceptibility patterns should be used. The ultimate
program objective is the development of new and effective curative and prophylatic antiparisitic
disease drugs.

A89-074
TITLE: Synthesis of Potential Antiparasitic Diseases Drugs

DESCRIPTION: The objectives are the design and synthesis of new chemical compounds as
potential drugs against malaria and other parasitic disease. Proposed compounds are to be prepared
in sufficient quantities for in vitro and in vivo testing (about 3 grams each), and submitted to the
USAMRDC for biological evaluation. Sufficient examples of the proposed compounds are to be
prepared under Phase I to evaluate the area (class of compounds) and only those demonstrating
biological activity in the test systems utilized will be considered for further development (Phase II).
Phase II objective is the further development of active compounds and/or chemical class of
compounds.

AB9-075
TITLE: Synthesis of Fotential Anti-Chemical Warfare (CW) Agents

DESCRIPTION: The objectives are the design and synthesis of new or novel chemical compounds
as potential anti-chemical warfare agents, especially for vesicants (sulfur mustard and cyanide).
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Proposed compounds are to be prepared in sufficient quantities for in vitro testing and are to be
submitted to USAMRDC for biological evaluation. Sufficient examples of the proposed compounds
are to be prepared under Phase I to evaluate the area (class of compounds) .and only those
demonstrating biological activity in the test systems utilized will be considered for further
development (Phase II). Phase II objective is the further development of active compounds and/or
chemical class of compounds.

A89-076
TITLE: Nozzle Assembly for Army Mass Delousing Outfit

DESCRIPTION: A requirement exists to dispense a metered amount of insecticide during mass
human delousing operations. A nozzle assembly capable of dispensing 2-4 grams of talcum powder
per shot needs to be developed. The gun must be powered by a Kioritz Model DM-9 backpack
sprayer.

A89-077
TITLE: In Vitro Dermal Toxicity Screening Tests

DESCRIPTION: Phase I: Develop short-term in vitro dermal toxicity screening tests for
Army-relevant chemicals utilizing human cells. Phase I Product: Report describing screening test
methodologies. Phase II: Perform validation studies on the screening tests to establish th ir
accuracy and precision in detecting potential dermal toxicants. Phase II Product: Report describing
the results of the validation studies on the screening test.

Ag9-078
TITLE: In Vitro Respiratory Toxicity Screening Tests

DESCRIPTION: Phase I: Develop permanent functionally differentiated rodent and/or human cell
lines derived from respiratory tissue for use in short-term in vitro respiratory toxicity screening tests
for Army-relevant chemicals. Phase I Product: Report describing methods for production of cell
lines. Phase II: Develop short-term in vitro respiratory toxicity screening tests utilizing cell lines
developed in Phase I; perform preliminary validation studies on the screening tests to establish their
accuracy and precision in detecting potential respiratory toxicants. Phase II Product: Report
describing methods for screening tests and the results of the validation studies.

A89-079
TITLE: Characterizing Soldier Responses to Irritant Gases

OBIJECTIVE: Provide a quantitative definition of soldier performance degradation resulting from
exposure to irritant gases from guns and rockets.

DESCRIPTION: Irritant gases (HCl, NHj, formaldehyde, etc.) associated with weapon systems
exhaust emissions are known to produce performance decrements under certain circumstances.
Evaluation of soldiers’ response to irritation stimuli resulting from exposure to these gases is
complicated by the variability of duration of the exposures at a given concentration, by the
intermittence of exposures, and acclimation to them, and by ambiguities in the definition of a
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performance decrement. The research should use an innovation approach to derive a useful
quantitative definition of human performance degradation in response to irritant gases and should
address the problems associated with using animal tests to predict performance effects in humans.
It should also provide a practical demonstration of responses to exposure to one or more irritant
gases, using animal and human tests to evaluate the relationship of responses that affect the ability
to perform military tasks to the concentration of the gas and the duration of exposure. Phase II of
the project should validate the performance degradation model with more extensive tests using
additional irritant gases and should evaluate the effects of acclimation, tolerance, and intermittent
repetitive exposures upon performance.

A89-080
TITLE: Diagrosis of Natural and Induced Diseases of Military Importance

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

A89-081
TITLE: Vaccinc Delivery Systems

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

A89-082
TITLE: Immunoassays and Therapy for Low Molecular Weight Toxins

DESCRIPTION: Development of rapid identification and diagnostic methods for the assay of toxins,
metabolities, and analogs. Development of pharmacological therapy that is potentially safe for man
following exposure. Therapy should minimally be effective prophylactically but preferably be
efficacious after exposure. Production of research quantities (100 - 1,000 mg) of toxins noted
below.

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

A89-083
TITLE: Ocular Protection from Laser Hazards

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

PHASE I - Identify a viable concept or device with sufficient laboratory data to demonstrate
feasibility.

PHASE I - Further develop the concept of device and deliver a device for Government testing.

A89-084
TITLE: High Duty Cycle, High Power X-Ray Tube for Medical Imaging

DESCRIPTION: Present x-ray tube technology being used for combat medical imaging is a
variation of conventional solid rotating anode design. Combat trauma imaging requires a high duty
cycle tube. Heat unit over load is a major consideration. Accordingly, we are seeking improved
design and engineering remedies for development of a high-heat-load, high-power combat x-ray
tube to be used in radiographic fluoroscopic and computer tomography devices.

ISC—ARMY INSTITUTE FOR RESEARCH IN MANAGEMENT INFORMATION,
COMMUNICATIONS, AND COMPUTER SCIENCE

' A89-085
TITLE: Distributed System Simulation Performance Improvements Through New Algorithmic
Modeling and Hardware Architectures

DESCRIPTION: This research involves the use of parallel processors or transputers to simulate
distributed system environments. The first step in building the model would involve developing
simulations, or emulations where possible, of all the resources in the environment to be modeled.
Each of the corresponding simulations of these resources will be mapped onto a separate process on
the parallel processor so that it can be run concurrently with any of the other simulations. With this
system, a high level of accuracy will be possible, with the data being collected in real or hyper time.

The first phase of this research will develop the structure of the algorithms that would make up
the parallel processor distributed system model, collect or develop the necessary simulations of
resources to describe a potential distributed system environment, and demonstrate the functionality
of the above model. The sec. 1 phase will develop the model to the point that highly accurate
simulations of large distributed systems can be performed.
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A89-086
TITLE: Decision Making In A Geographically Distributed Environment

DESCRIPTION: Decision making does not occur in isolation. Rather, decision making is a highly
interactive process involving idea sharing, and the identification of constraints, relationships, and
alternatives. In the Army groups of individuals provide information and participate in the process
leading to the final decision. Decision Support Systems (DSS) or decision aids have been built to
help individuals in the decision process, and work has been conducted to help groups of decision
makers that are co-located. Very little has been done to support groups of decision makers that are
geographically distributed. @ The increased availability of computer networks opens new
opportunities for the support of this process with Group Decision Support Systems (GDSS).
Research needs to be conducted that will utilize the computer networking environment in innovative
ways to increase the quality and speed of decisions make by distributed decision makers. In Phase
II of this project the Phase I results would be applied to a real Army problem which contains
geographically distributed decision makers.
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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 the Chief 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 the Chief of Naval Research

Attn: Mr. Vincent D. Schaper, Navy SBIR Program Manager
800 North Quincy Street (BCT #1, Room 934)

Arlington, VA 22217-5000

(202) 696-4286

The Navy has identified 213 technical topics to which small RaD businesses
may respond. A brief description of each topic is included along with the
address of each originating office. This information is contained on the
ensuing pages.

SBIR proposals shall not be submitted to the above address and must be

received by the cognizant activities listed on the following pages in
order to be considered during the selection process.
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NAVY SMALL BUSINESS INNOVATION RESEARCH PROGRAM
Submitting Proposals on Navy Topics

Phase I proposal (5 copies) should be addressed to:
Topics #N89-1 through #N89-8

Mail/Handcarzy Address:

Office of Naval Research

Attn: ONR Code 1111MA, Rm. 607

SBIR Program, Topic No. N89-
800 N. Quincy Street, BCT#1
Arlington, VA 22217-5000

Topics #N89-9 through #N89-15
Mail/Handcaryy Address:

Office of Naval Technology
Attn: ONT Code 20T, Rm. 502

SBIR Program, Topic No. N89-
800 N. Quincy Street, BCT#1
Arlington, VA 22217-5000

Topic #N89-16
Mail Address:

Commanding Officer

MCRDAC, SBIR

Amphibious Warfare Technology Directorate
Quantico, VA 22134-5080

Handcarry Address:

MCRDAC, SBIR Program, Topic No. N89-
Amphibious Warfare Technology Directorate
Lucas Hall, Room 9

Marine Corps Base

Quantico, VA
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Topics #N89-17 through #N89-59
Mail Address:

Commander
Space and Naval Warfare Systems Command
of the Navy
Attn: SPAWAR 10D, SEIR Program, Topic No. N89-
Washington, DC 20363-5100

Handcary Address:

Space and Naval Warfare Systems Command
National Center #1, Room 1ES8

2511 Jefferson Davis Highway

Attn: SPAWAR 10D, SBIR Program, Topic No. N89-
Arlington, VA

Topics #N89-60 through #N89-67

Attn: Code PML~5505, SBIR Program, Topic No. N89-—
Washington, DC 20376-5000

Handcarzy Address:

Naval Supply Systems Command

Attn: Code PML~5505, SBIR Program, Topic No. N89-
Crystal Mall #3, Room 515A

1931 Jefferson Davis Highway

Arlington, VA
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Topics #N89~-68 through #N89-70
Mail Address:

Camanding Officer

Naval Medical Research & Development Command

Attn: Naval Medical Command, National Capital Region
SBIR Program, Topic No. N89-___

Bethesda, MD 20814-5044

Handcaryy Address:

Naval Medical Research & Development Command,
Naval Medical Command, National Capital Region
Bldg. #1 (The Tower), Room 12147

Attn: SBIR Program, Topic No. N89-_
Bethesda, MD

Topics #N89-71 through #N89-83
Mail Address:

Headquarters, Naval Air Systems Command

Department of the Navy

Attn: Code AIR-9303D, SBIR Program, Topic No. N89-
Washington, DC 20361-9301

Handcaryy Address:

Headquarters, Naval Air Systems Command

Department of the Navy

Jefferson Plaza #1, Room 472

1411 Jefferson Davis Highway

Attn: Code ATR-9303D, SBIR Program, Topic No. N89-
Arlington, VA
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Topics #N89-84 through #N89-128
Mail Address:

Commander

Naval Sea Systems Command
Department of the Navy
Attn: Code CET-4, SBIR
Washington, DC 20362-5101

Handcarry Address:

Cammander

Naval Sea Systems Command
Crystal Plaza #5, Room 924
2211 Jefferson Davis Highway

, Topic No. N89-

Attn: Code CET-4, SBIR Program, Topic No. N89-

Arlington, VA

Topics #N89-129 through #N89-163
Mail Address:
Commander

Naval Surface Weapons Center
White Oak lLaboratory

Attn: Code S-02, SBIR Program, Topic No. N89-

Silver Spring, MD 20903-5000
Handcaryy Address:

Commander
Naval Surface Weapons Center
White Oak laboratory

Bldg. #1, Reception Room

Attn: Code S-02, SBIR Program, Topic No. N89-

Silver Spring, MD
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Topics #N89-164 and #N89-165
Mail Address:

Camander

Naval Surface Weapons Center

Dahlgren Laboratory

Attn: Code S12, SBIR Program, Topic No. N89-
Dahlgren, VA 22443-5000

Handcarty Address:

Commander

Naval Surface Weapons Center

Dahlgren Laboratory

Bldg. #962, Roam 129

Attn: Code S12, SBIR Program, Topic No. N89-
Dahlgren, VA

Topic #N89-166

Commanding Officer

Naval Weapons Support Center

Attn: Code 6053, SBIR Program, Topic No. N89-
Crane, IN 47522-5060

Handcaryy Address:

Cammanding Officer

Naval Weapons Support Center

Bldg. #2917

Attn: Code 6053, SBIR Program, Topic No. N89-
* Crane, IN

Topics #N89-167 through #N89-171

Camander

Naval Weapons Center

Attn: OCode 005, SBIR Program, Topic No. N89-
China lake, CA 93555-6001

Handcarry Address:
Commanding Officer

Naval Weapons Center

515 Blandy Avenue, Room #22

Attn: Code 005, SBIR Program, Topic No. N89-
China lake, CA
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Topics #N89~172 through #N89-176
Mail Address:

Commander
Naval Air Development Centexr

Attn: Code 094, SBIR Program, Topic No. N89-

Warminister, PA 18974-~5000
Handcarry Address:

Commander

Naval Air Development Center

Bldg. #3

Attn: Code 094, SBIR Program, Topic No. N89-__
Warminister, PA

Topics #N89~-177 and #N89-178

Camnercial Acquisition Deparment
Naval Underwater

Shaws Cove Office Park, Bldg #4
Howard Street

New London, CT 06320-5594

Attn: Oode 911, SBIR Program, Topic No. N89-

Topics #N89-179 and #N89-180
Mail Address:

Commanding Officer
Naval Air Engineering Center

Attn: Code 073, SBIR Program, Topic No. N89-

Lakehurst, NJ 08733-5000
Handcaryy Address:
Cammanding Officer

Bldg. #26

Attn: Code 073, SBIR Program, Topic No. N89-

Lakehurst, NJ
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Topics #N89-181 through #N89-184
Mail Address:

Cammander
Pacific Missile Test Center

Attn: OCode 3154, SBIR Program, Topic No. N89-

Point Mugu, CA 93042-5000
Handcaryy Address:
Conmander

Pacific Missile Test Center
Bldg. #514, Room #113

Attn: Code 3154, SBIR Program, Topic No. N89-

Point Mugu, CA
Topics #N89-185 and #N89-186
Mail Address:
Commander
Naval Training Systems Center

Attn: Code 6, SBIR Program, Topic No. N89-
Orlando, FL 32813~7100

Handcanyy Address:
Commander
Naval Training Systems Center
Bldg. #2005, Reception Area
Attn: Code 6, SBIR Program, Topic No. N89-
Orlando, FL

Topics #N89-187 through #N89-189

Commanding Officer
Naval Coastal Systems Center

Attn: Code 401, SBIR Program, Topic No. N89-

Panama City, FL 32407
Bandcaryy Address:

Cammanding Officer
Naval Coastal

Systems Center
Bldg. #110 (Main Administrative Bldg.), Rm 2M72

Attn: Code 401, SBIR Program, Topic No. N89-___
Panama City, FL
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Topics #N89-190 and #N89-191
Mail Address:

Commanding Officer

Naval Civil Engineering Laboratory

Bldg. #560

Attn: Code LO3B, SBIR Program, Topic No. N89-
Maritime Road & Market Street

Fort Hueneme, CA

Handcaxry Address:

‘Cammanding Officer

Naval Civil Engineering laboratory

Bldg. #560

Attn: Code 103B, SBIR Program, Topic No. N89-
Maritime Road & Market Street

Port Hueneme, CA

Topics #N89-192 through #N89-199
Mail Address:

Commanding Officer

Naval Air Propulsion Center

Attn: Code PEI1A, SBIR Program, Topic No. N89-
P.O. Box 7176

Trenton, NJ 08628-0176

Handcaxyy Address:

Cammanding Officer

Naval Air Propulsion Center

Attn: Oode PE1A, SBIR Program, Topic No. N89-

1440 Parkway Averme
Trenton, NJ
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Topics #N89-200 through #N89-209
Mail Address:

Commander

Naval Ocean Systems Center

Attn: Code 0141, SBIR Program, Topic No. N89-
San Diego, CA 93555

Handcarzy Address:

Commander
Naval Ocean Systems Center
271 Catalina Boulevard, Trailer 28T
Attn: Oode 216B-Supply Amnex,

SBIR Program, Topic No. N89-
San Diego, CA

Topic #N89-210
Mail Address:
Caommander
David Taylor Naval Ship
Research & Development Center

Attn: Code 011.4, SBIR Program, Topic No. N89-
Bethesda, MD 20084-5000

Handcaxyy Address:

Cammander

David Taylor Naval Ship

Research & Development Center

Attn: Code 011.4, SBIR Program, Topic No. N89-
Bldg. #2, Room 109

Carderock, MD




Topics #N89-211 through #N89-213
Mail Address:

Commander

Naval Air Test Center

Attn: Code CT22, SBIR Program, Topic No. N89—
Patuxent River, MD 20670

Hapdcarxy Address:

Camnander

Naval Air Test Center

Bldg. #304

Attn: Code CT22, SBIR Program, Topic No. N89-
Patuxent River, MD
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INDEX
NAVY SBIR TOPICS FOR FY-89 PROGRAM

OFFICE, OF NAVAL RESEARCH

N89-001 Ianguage~-Based Software Environments

N89-002 Autonamous Marine Instrumentation Platforms

N89~-003 Acoustic Classification with Parallel-Processing Networks

N89-004 Advanced Biosensors

N89-005 Novel Growth Techniques for ILarge Area SiC Substrates

N89-006 Novel Approaches for the Synthesis of Fluorodinitromethane and
Fluorodinitroethanol

N89-007 Production and Coating of Pure Boron Powders

N89-008 Novel Acoustic Damping Materials

OFFICE OF NAVAI, TECHNOLOGY

N89-009 Deception Methods for Rule-Based Decision Aids in Adversarial
Envirorments
N89-010 Microwave Monolithic Integrated Circuit (MMIC) Passive

Components
N89-011 Single Crystal Titanium Carbide
N89-012 Expert Systems for Joining Composite Materials
N89-013 Helium Dewar System for Superconducting Sensors
N89-014 Detection of Acoustic Non-Gaussian Signals
N89~015 Torpedo Detection System

U.S. MARINE CORPS
N89-016 Sealed Tube Technology for Metal Vapor Lasers

SPACE AND NAVAI, WARFARE SYSTEMS CCMMAND

N89-017 Warfare Systems Architectures

N89-018 Advanced Systems and Concepts for Future Naval Warfare

N89-019 Expert System for Development of Request for Proposal
Packages

N89-020 Using Differential Global Positioning System for Truth
Reference

N89-021 Jamming Techniques Against Frequency Hopping Signals

N89-022 Stochastic Time Attributed Petri Network (STAPN) Modeling of C3
Networks

N89-023 Anti-Submarine Warfare (ASW) Command, Control, Communications
and Intelligence (C3I) Model Development

N89-024 Effects of Cawiler and Run-Time System Features on Future
Combat System Designs

N89-025 Inmprove Electronic Warfare (EW) Response Time

N89-026 Standard Software Envirorment for Local Area Networky (LAN)
Integration

N89-027 Frequency Agile laser Protective Devices

N89-028 Software Development System Safety Analysis
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N89-029
N89-030

N89-031
N89-032

N89-033
N89-034

N89-035
N89-036
N89-037

N89-038
N89-039
N89-040
N89-041
N89-042
N89-043
N89-044
N89-045

N89-046
N89-047
N89-048

N89-049
N89-050
N89-051

N89-052
N89-053

N89-054
N89-055

N89-056
N89-057
N89-058
N89-059

Analysis of Xenon—-Chloride Laser Contamination Mechanisms
Cesium Cell Optimization for Satellite Laser Commmication
Applications

Development of All-Sapphire Raman Cells

Information Processing Enhancements for Satellite Laser
Camunication Systems

Long-Term Xenon~Chloride lLaser Gas Processing

High Temperature Effects on Optical Components and Sealirg
Campounds

Techniques for Reconnecting Partitioned Networks

Dynamic Internetwork Gateway Algorithms

Addressing Techniques for Navy Traffic in a Multimedia
Enviromment

Analytical Tools for Cammnication Support Systems
Communications Resource Management Algorithms

Data Base Management Techniques for Navy Message Addresses
Protocol Development for Secure Voice Network Management
Graphic Displays for Multimedia Network Management

Mixed Media Ioading Analysis for Local Area Networks (LAN)
Multimedia Dynamic Control Algorithms

Multimedia Management Algorithms for Long Haul Naval
Traffic

Multinet Controller Hardware/Software Architecture

Network Protocols for UHF Multiuser Traffic

Camputer-Aided System Engineering in Support of Multi-Warfare
System Development

Distrilnited Real-Time Operating System with Task Migration
Analysis of the Reconfiguration of Local Area Networks (LAN)
Shipboard Electromagnetic Emissions Management for Electronic
Warfare ard Commun.ications

Active Sonar Range Doppler Normalization for Long Continuocus
Wave (CW) Transmission

Characterizatioi of Ownship Doppler and Transmission Channel
Parameters by Means of Clutter Measurements

Color Display of Acoustic Data

Communication and Database Architectures to Support Remote
Ship and Shore Users

Data Compression for Acoustic Surveillance Data

High Data Rate Satellite Communications

High Resolution Active Sonar Waveforms

Information Processing and Distribution for the Integrated
Undersea Surveillance System

NAVAL SUPPLY SYSTFMS OOMMAND

N89-060
N89-061
N89-062
N89-063
N89-064
N89-065

Automated Electronic Parts, Packaging and Handling System
Liquid Cooling Vi st

Expert System for Circuit Board Assembly

Dynamic Real-Time Radio Frequency Tag Network

Radio Frequency Tag Triangulation System

Clothing System for Static Electricity Control
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N89-066
N89-067

Lightweight Cold Weather Safety Boot
Portable Power Supply

N89-068 Preparation and Analysis of Pure Campylobacter Jejuni
and Aeramonas Hydrophila Antigenic Protein Fractions

N89-069 Development of a Non-Toxic, Metabolizable Cryopreservative for
Human Red Blood Cell Freezing

N89~-070 Physician's Encounter Data Management Computer

NAVAL ATR SYSTEMS OOMMAND

N89-071 Harpoon Employment Training on the Zenith Z-248

N89-072 S-3B Viking/Harpoon Engagement Trainer

N89-073 Harpoon Captive Carry Simulator

N89-074 A-6E Intruder/Harpoon Engagement Trainer

N89-075 Conducting Polymers

N89-076 Nordestructive Evaluation of Camposites

N89-077 Chaotic/Fractal Processing and Display Methods

N89-078 Electromagnetic Fluxgate Sensor

N89-079 Amphibious Air Traffic Control Direct Aircraft Identity Readout
(AATC DAIR)

N89-080 High Speed Tracker Algorithms Study

N89-081 Advanced Ceramic Cutting Tools for Titanium Alloys

N89-082 High Density Electronic Packing Concepts

N89-083 Novel High Torgue DC Motors

NAVAL, SEA SYSTFMS COMMAND

N89-084
N89-085
N89-086
N89-087
N89-088
N89-089
N89-090
N89-091
N89-092
N89-093
N89-094

N89-095
N89-096
N89-097
N89-098
N89-099

N89-100
N89-101
N89-102

Ship Manning Requirements Planning Knowledge-Based System
Transient Acoustic Analysis

Fiber Reinforcement Ceramic Coatings

Shipboard Tank and Void Inspection

Linear Motor Current Collectors

Magnetic Silencing

Digestible Plastic Films

Development of Seawater Spray Nozzles for Gas Quenching
Cleaning of Ship Coatings

Camputational Modeling of 3-D Unsteady Flow
Identification of Ignition Criteria for Low Vulnerability
Ammmnition (LOVA) Propellants

Integral Dielectric/Heat Sink for Electronic Devices
Reinforced Intermetallic Materials

Polymer Matrix Composite Heat Sinks for Electronic Devices
Neural Net Software Applications

Application of Fiber Optic Iocal Area Networks (LANs) to
Shipboard Voice Systems

Non-Acoustic Sensor and Guidance for Underwater Vehicles
Acoustically Damped Torpedo Propellers

Measurement of Temperature and Pressure in an Underwater
Explosion Bubble




N89-103 Expert System Application to a Cammanding Officer's
Cognitive Process

N89-104 Intermittent Zontact Evaluation

N89-105 Underwater Range Data Display Upgrade

N89-106 Detection of Bottam-Deployed Mines

N89-107 Technology for Development of a Mine Avoidance Submarine-
Tethered Remote Operating Vehicle

N89-108 Morolithic Composite Periscope Fairing

N89-109 Materials for Underwater Explosion Shock-Wave Attenuation

N89-110 High-Strength, Lightweight Torpedo Hulls

N89-111 Encoded Acoustic Transponder

N89-112 Prelaunch/Postlaunch Torpedo Cammmnications

N89-113 Analysis of Electronic Warfare (EW) to Support Warfare Mission
Areas

N89-114 Research leading to a Low-Cost Traveling Wave Tube

N89-115 Transportable RF Simulator for Electronic Support Measure (ESM)

N89-116 Passive Ranging Algorithm Using Electro-Optic Data

N89-117 Advanced Technology Applications for Electronic Support Measure
(ESM) Receivers

N89-118 Research in Support of an Improved Traveling Wave Tube with
Extended Shelf Life

N89-119 Direction-of-Arrival (DQA) Pulse Sorting Antenna Array

N89-120 Tactics Development for Coordinated Usage of Onboard/Offboard
Electronic Warfare (EW) Systems

N89-121 Functional Recognition of Radar Signals

N89-122 Develop Database of Potential Electronic Warfare (EW) Non-
Developmental Items

N89-123 Quantitative Iubricating Oil Debris Monitoring and Analysis

N89-124 MK 6 Life Raft Improvements

N89-125 Shipboard Composites

N89-126 Docking Blocks Technology

N89-127 Low Frequency Vibration and Acoustic Measurements

N89-128 Data Base Architecture for Battle Force Tactical Training

NAVAIL, SURFACE WEAPONS CENTER/WHITE OAK IABORATORY

N89-129 Biodegradation of Heavy Hydrocarbons

N89-130 laser Optical Detection of Dynamic In-Plane Mechanical
Displacements

N89-131 Shock Resistant Circuit Breakers

N89-132 Synthesis and Characterization of High Purity
Explosive Campounds

N89-133 Non-Carbon Based Energetic Systems

N89-134 Evaluation of X-ray Microtomography for Energetic
Materials Characterization

N89-12~ Radiation Transport Codes for Mini-Supercomputers

N89~136 Development of Bulk-Density A1,0; Thin Films

N89-137 Non-Lethal Anti-Swimmer System

N89-138 Holographic Optical Element Fabrication

N89-139 Shock Hardened Onboard Data Acquisition System

N89-140 Maneuvering Reentry Body Packaging and Synthesis
Camputer Program
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N89-141
N89-142

N39-143
N89-144

N89-145
N89-146

N89-147
N89-148
N89-149
N89-150
N89-151
N89-152

N89-153
N89-154

N89-155
N89-156
N89-157
N89-158

N89-159
N89-160
N89-161
N89-162
N89-163

Software Reliability Indicators in the Requirements and Design
Phase

Technology for Embedded Computer Systems

Infrared Radiometry of Dynamic Targets

Bistatic Anti-Submarine Warfare (ASW) Operations

in the Year 2000

Automated Signal Processing of Sonar Sensor Data
Fabrication of Continuously Reinforced Carbide and
Boride Ceramics

Polyurethane Foam Propellant Containers and Coolant Sleeves
Reaction Efficiency of Alumirum in Explosives
Software Intensive Systems Reverse Engineering
Non-Aqueous Magnesium Battery

Catalytic Metallo Macramolecules

Safety Aspects of Lithium Rechargeable Batteries
Utilizing SO,-Based Electrolytes

Dual Band Infrared Discrimination Techniques
Diagrammatic Ianguage Software Implementation
Productivity Analysis

Fiber Optic Sonar Dome Pressure Transducer

A Pigher Order Meta Model for Systems Development
Standardization of Programming and Instructions for
Information System Users

Automated Integrated Navigational System
Artificial Intelligence Based Target Recognition
Photodetectors for Optical Signal Processing
Nonlinear Transforms for Optical Signal Processing
High Performance Modulators for Optical Signal
Processing

NAVAIL, SURFACE WEAPONS CENTER/DAHIGREN TABORATORY

N89-164

N89-~-165

Concepts for Advanced Deep Strike Cruise Missile
Damage Assessment

Advanced Deep-Strike Cruise Missile Autonomous Target-Scene
Interpretation and Decision Making

NAVAL, WEAPONS SUPPORT CENTER

N89-166

Reformilation of Reclaimed PBX Materials

NAVAL, WEAFONS CENTER

N89-167
N89-168
N89-169
N89-170
N89-171

Friction Welding Ceramics to Metals

Low Noise Millimeter Wave Receiver

Superconducting Millimeter Wave Mixer

Improvements in Single~Crystal Diamond Tools

IC Design Hardware/Software Communication Protocols
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NAVAL AIR DEVEILOFMENT CENTER

N89-172 Iong~Range Stand-Off Miniature Surveillance System for Navy
Helicopters
N89-173 Smart Part
N89-174 Water-Borne Resin Development for Flexible Adherent Primer
N89-175 Fiber Optic Aircraft/Stores Interface
N89-176 Critical Defect Assessment for New Composite and
Hybrid Materials

NAVAL UNDERWATER SYSTEMS CENTER
N89-177 Rare Earth Magnetostrictive Cryogenic Projector

N89-178 Laser Doppler Velocimeter (LIV) in Transient Impeller
Flows

NAVAL ATR ENGINEERING CENTER

N89-179 Continucusly Adjustable, Electrically Operated Control Valve
N89-180 Remote Wind Sensing

PACTFIC MISSTIE TEST CENTER

N89-181 Measurement of the Ultraviolet Signature of an Object

N89-182 Experndable Ship Replica

N89-183 RF Digital Phase Shifter (5-Bit)

N89-184 Altitude Measurement in High-Velocity Low-Altitude
Vehicles

NAVAL TRAINING SYSTEMS CENTER

N89-185 Low Cost Computer Image Generator for Night Vision
Simulation
N89-186 ILow Cost Night Vision Goggles (NVG) for Simulation

NAVAIL, QOASTAI, SYSTEMS CENTER
N89-187 Quiet Submarine lLauncher Technology

N89-188 Underwater Cryogenic Cutter
N89-189 Hull Potential Measurement System for Underway Ships

NAVAL CIVIL ENGINEERING IABORATORY

N89-190 Rapid Detection of Asbestos
N89-191 Joint Sealants for Concrete Airfield Pavements

NAVAL ATR PROPULSION CENTER

N89-192 Aircraft Engine Mixed Flow Compressor Analysis

N89-193 Aircraft Gas Turbine Augmentor Ignition/Blowout Characterization
N89-194 Turbine System Design Code

N89-195 Turbulence Effects on Turbine Blade Film Cooling
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N89-196 Lightweight Turbine Blade Attachment

N89-197 Bearing Coating Development

N89-198 Roller Bearing Inspection Systen

N89-199 Life Prediction of Turbine Blades by Computer Modeling

NAVAL OCEAN SYSTEMS CENTER

N89-200 Automated Specification of Testing for Software Systems

N89-201 Grid-Free, Modular large Screen Liquid Crystal (LC)
Displays with Colors

N89-202 EHF Antemna Array for Surveillance Systems

N89-203 Non-Scanning Optical Tracking System

N89-204 Cross Section Reduction of Dish Antennas

N89-205 Waveform Design to Defeat Intercept Receivers

N89-206 Improved Direction Finding Techniques

N89-207 Accurate Passive Ranging Techniques

N89-208 Packaging of High-Speed Optoelectronic Devices

NB89-209 High Strength Optical Fibers for Air-Deployed Data Links

DAVID TAYIOR RESFARCH & DEVELIOPMENT CENTER
NS9-210 High Heat Flux Heat Exchanger
NAVAL AIR TEST CENTER

N89-211 Infrared Scene Generation Model

N89-212 Dynamic Infrared Scene Projection
N89-213 Multi-Mode Range Instrumentation Radar System
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OFFICE OF NAVAL RESEARCH
N89-001 TITIE:

CATEGORY : Research

DESCRIPTION: language-based software development enviromments can improve
productivity by making effective use of knowledge specific to the
particular language being used, be it a programming language, a
specification language, or mathematical logic. Techniques for generating
language-based enviroments from formal specifications have been developed
in the research cammmnity. Prototypes exist that demonstrate the
viability of the various approaches for creating such systems. But no
fully-engineered products exist. Because an enviromment generator is a
tool-building tool, considerable leverage would be cbtained by perfecting
such a system. In particular, one efficient implementation of an
envirorment generator has the potential to lead to efficient enviromments
for a miltitude of languages. The introduction of Ada into military
systems and the special enviromments for system development will cause,
for the foreseeable future, a mixture of (MS-3 and Ada developments to
maintain fleet software. Multilingual enviromments are guaranteed to
exist in same form that maintain the independence of each. Integration of
tools to a higher level of utility by using language-specific information
is a worthwhile goal.

N89-~-002 TITLE: Autonomous Marine Instrumentation Platforms
CATBEGORY : Research

DESCRIPTION: The abjective of this task is to develop innovative methods
for deploying and operating autonamous, in-situ oceanographic
instrumentation packages to measure surface and near-surface (up to 20m
depth) physical, biological and/or chemical parameters. Measured
quantities of interest will include high wavemumber surface wave spectra,
near-surface profiles of steady and fluctuating velocities together with
surface and subsurface concentrations of chemical species and bubble
populations. The proposed platform concepts to achieve these types of
measurements will need to incorporate the means to suppress and/or to
account for platform motions in order to reference all fluctuations to an
appropriate (local) inertial frame.

N89-003 TITLE: Acoustic Classification with Parallel-Processing
Networks

CATBEGORY ¢ Research

DESCRIPTION: The cbjective of this task is to develop a prototype system
utilizing parallel-processing networks that interface with a human
operator whose objective is to determine the source of a non-speech
acoustic signal from its transient characteristics. The size of the
signal set should be at least 20 sounds. The exploitation of artificial

neural network or neuro-camputer systems is encouraged. The development
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of commectionist models of this task is of interest. Studies should lead
to an understanding of how users interact effectively with concurrent
informational flows, the conditions that significantly influence that
process, and the allocation of decision-making between the user and this
autamati¢ processor.

N89-004 TITIE: Advanced Biosensors
CATEGORY: Research

DESCRIPTION: Biological systems have the inherent ability to sense and
respond selectively to small concentrations of specific chemical species.
Exanples include: mammalian olfaction processes, insect pheramone
detection, and ion channel gating in membranes. Recent advances in
molecular recognition, biocatalysis, and the ability to isolate and
reconstitute cell components (e.g., ion chamnels, receptors) into
artificial host materials offer an opportunity to develcop sensing elements
that have many of the capabilities of biological systems. The objective
of this program is to develop highly selective and sensitive sensors which
exploit these new developments by coupling the selective chemistry with
optical, electrochemical and other amplification schemes. Ultimately,
these biomimetic sensors could be used to detect substances of abuse,
hostile agents, and naturally occurring substances, e.g.,
neurotransmitters.

N89-005 TITLE: Novel Growth Techniques for Iarge Area SiC
Substrates

CATBEGORY : Research

DESCRIPTION: Investigation of novel growth/deposition techniques to
provide Beta-SiC high performance device-quality thin films on crystalline
insulator substrates. State-of-the-art growth techniques for Beta-SiC are
limited in size and prone to high density stacking faults. The projected
research effort will address suitable substrates with or without
intermediate layers to achieve proper coordination mmber and reduce
crystalline defects at the interface and their propagation throughout the
films. The resulting layers over 75 to 100-mm diameter substrates will be
characterized for their physical properties; e.g., electron and hole
mobilities, crystalline perfection and their use for high performance
(radiation tolerant, high temperature) microwave and millimeter wave
devices.

N89-006 TITLE: Novel Approaches to the Synthesis of
Fluorodinitramethane and Fluorodinitroethanol
CATECORY: Research

DESCRIPTION: A mmber of compounds containing the fluorodinitramethyl
group are used as energetic plasticizers and polymers in high performance
explosive compositions. The use of these materials is restricted by their
high cost. Increased benefits from the high energy content and excellent
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stability of these materials could be realized for a wider range of Navy
mmitions if their cost could be reduced. For these reasons, novel
synthesis methods for the key precursors, fluorodinitromethane and 2,2,2-
fluorodinitroethanol, ate sought which are not based on nitroform or 2,2-
dinitropropanediol as starting materials. Altermatively, the novel
methods may derive from nitroform or 2,2-dinitropropanediol if improved
production methods for these two materials are being proposed also as an
integral part of the project.

N89-007 TITIE:  Production and Coating of Pure Boron
Fowders

CATEGORY : Research

DESCRIPTION: Develop processing chemistry to synthesize pure boron powder
coated with protective metal films for ultimate use in high energy
propellants and underwater explosives. Boron particle diameters in the
range of 0.5 to 50 microns are desired that are coated with protective
metallic films of magnesium, titanium or zirconium. The protective
metallic coatings must be applied to the particles prior to exposure to
air or water to prevent boron oxide formation on the surface during
subsequent handling and in early stages of combustion. The protective
coating thickness must be consistent with the particular diameter so that
the cambustion energy is not reduced by more than about 10% from that of
pure boron. The process should lend itself to full-scale production of
coated pure particles with a high integrity of surface coating and uniform
diameter. High uncoated boron particle purity is required for both
research and development purposes to optimize, improve and control the
reactivity, burning rate and combustion efficiency of boron- containing
energetic propellants and explosives.

N89-008 TITIE: Novi ic i terials
CATEGORY : Research

DESCRIPTION: There is a need for improved materials having a high damping
capacity cambined with good mechanical properties, suitable “or structural
uses. Of primary interest are novel directionally isotropic metal matrix
composite materials (i.e., not containing aligned reinforcing fibers)
which can potentially provide rapid attermuation at vibrational frequencies
of fram 1 to 1000 Hz. Also of interest are materials that are active over
a broad temperature range, at room temperature and above. Advanced
processing approaches to produce novel microstructures and/or unusual
metal/ceramic or metal/organic mixtures are encouraged.
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N89-009 TITIE:

CATEGCTY: Exploratory Development

DESCRIPTION: Automatic aids for situation assessment, for planning and
for information fusion contain symbolic, principally rule-based, inference
methods. A primary aspect of military situations is the use of deception
in local and global strategies. Deception, if it is done well, produces
logically consistent events and stimuli to the sensors of an adversary.
This logical consistency, although fictitious, produces inference in
decision aids which are the basis for a response based on “apparent
truth.” The need exists for methods to manage the inference process in
order that multiple hypotheses can be retained in the camputations without
an unacceptable overhead burden. Evidential reasoning and computational
structures are key dimensions of the problem, with an added dimension
being that of dbservation noise. Proposal should address methods for
including deception patterns in decision aids when in the presence of
cbservation noise and camputational constraints.

N89-010 TITLE: Microwave lithic In ted Circuits
Passive Components
CATEGORY : Exploratory Development

DESCRIPTION: MMIC operating at "L" band need filters and isolators that
are high performance, yet campatible with MMIC technology. Isolators can
be made using cascade amplifiers. These circuits can provide isolation in
excess of 50 dB at "L" band, but noise figures and campression points are
limitations. Low compression power implies the use of the isolator at low
mputpowerlevelswhereﬂ:enolseflgureneedstobelm Novel MMIC
techniques are needed to generate a non-reciprocal transfer function with
low noise figures and high power campression points. Filters can be
designed using lumped element approaches, spiral inductors and Metal-
Insulator-Metal (MIM) capacitors, and the gate-to-source capacitance of a
single gate MESFET can be utilized to tune the filter response moderately.
The design limitation on these filters is low "Q". Techniques are needed
to improve the Q-factors of these elements. Active techniques are
required to generate large inductors as are used in low-frequency gyrator
circuits.

N89-011 TITIE: Single Titani

CATEGORY ¢ Exploratory Development

DESCRIPTION: Develop a reproducible, high yield process for production of
single crystal titanium carbide ingots of controlled composition and

orientation. Ingots should be 2 inches in diameter and 12 inches long
with large, pure single crystal regions from which uniform wafers can be
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sliced in high yield. Composition should be chosen to provide good
lattice matching with silicon carbide, for which this titanium carbide
will be a substrate.

N89-012 TITLE: Expert System for Joining Composite Materials
CATEGORY: Exploratory Development

DESCRIPTION: A wide variety of composite material joining procedures and
techniques have been used and tested. However, many design engineers do
not have easy access to this wealth of information. As a consequence, the
designer of a camposite structure or camponent may not make the optimum
joining procedure decision during the design stages. This leads to
inefficient designs, and to costly problems in the fabrication and
production stages. It is desired to have an expert system developed to
assist designers in the optimm selection of composite material joining
techniques. Such a system must incorporate an extensive data base of
composite material joining details and procedures and be capable of
developing an optimm, or near optimm, joining design and procedure for
the user. The system should operate in a desktop camputer enviromment and
have the ability to provide alphanumeric data, as well as design drawings
and other graphical information to the user.

N89-013 TTITLE: Helium Dewar System for Superconducting Sensors
CATEGORY: Exploratory Development

DESCRIPTION: Requirements exist for the development of a helium
dewar that will have substantially improved performance over
those currently used for prototype development. Need dictates
that the dewar be extremely efficient in terms of space, thermal
leakage and weight. Phase I of this effort requiresr a study of
new technologies and techniques to be used in construction of
miniaturized dewars, including the possibility of incorporating a closed-
cycle refrigerator. At a minimm, the topics to be

addressed will include thermal efficiency, hold time, magnetic
signature, antislosh baffling and size. A dewar is then to be
designed based upon the initial study with the capability of
cooling a sensor system with physical characteristics that will
be provided by the funding agency. In phase II, the resulting
dewar will be constructed and evaluated.

N89-014 TITLE: Detection of Acoustic Non-Gaussian Signals
CATEGORY : Exploratory Development

DESCRIPTION: Methods of passive acoustic signal processing have generally
assumed either a known signal or a Gaussian signal embedded in Gaussian
noise. In an era when radiated ship noise is being dramatically reduced,
investigations of maximum likelihood or other "optimum" methods for
detection of less traditional, non-Gaussian signals in Gaussian noise are
important tasks. A few statistical theories have been advanced, but not
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applied to real acoustic operational data to determine the transition
potential of the theories. Approaches to this problem may be principally
ad hoc and dependent upon reasonable models of the signal and signal plus
noise processes. Evaluations of the methods advanced according to
suitably defined measures of effectiveness should form the focus of work

proposed within this topic.
N89~015 TITLE: Torpedo Detection System
CATEGORY : Exploratory Development

DESCRIPTION: Develop non-acoustic means of detecting and localizing
torpedoes using shipboard sensors. System shall be capable of operating
on current U.S. ships without restricting operatiny envirorments or
tactics. The system shall be capable of detecting amd localizing
torpedoes operating against surface ships from all angles on the bow and
against all classes of torpedoes.

MARINE QORPS

N89-016 TITLE: Sealed Tube Technoloay for Metal Vapor Iasers
CATEGORY : Exploratory Development

DESCRIPTION: A requirement exists for the development of a sealed laser
tube for a Copper Vapor laser (CVL). A sealed type CVL would
substantially improve performance over current state-of-the-art CVLs by
eliminating the flow-through buffer gas system consisting of compressed
gas and a vacuum pump, as well as increasing the operation times, as
periodic tube breakdown for copper replacement would be eliminated. Phase
I of this effort requires a study (and possible demonstration) of new
tecinologies and techniques required for the fabrication of a sealed tube.
At a minimum, this shall address the technology required to seal ceramics
to dissimilar materials (e.g. alumina to nicbium and alumina to sapphire)
with vacuum seals capable of high temperature (1500°C) operaticn. Baced
on the study results, a CVL would be made available for this purpose. In
phase II, the resulting tube is to be fabricated and evaluated.

SPACE _AND NAVAL, WARFARE SYSTEMS COMMAND
N89-017 TITLE: Warfare Systems Architectures
CATEGORY : Exploratory Development

DESCRIPTION: Naval warfare strategies and systems acquisitions are
undergoing delibeiate change in the Navy. Stamd-alone systems,
interoperability issues and adverse programming actions are a few of the
reasons giving rise to these deliberations. The Navy is presently
examining a top~down approach to R&D and acquisition decisions, guided by
Top Level Warfare Requirements (TIWRs). The conceptual framework of a
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Warfare Systems Architect and Engineer (WSALE) has been formed to relate
the Navy's warfare strategies and systems acquisitions. The architecture
level focuses on TIWR campliance. Rigorous mission analysis, force level
engineering level is aimed at programs. The architectures are systems
engineered, wherein they are translated into program level guidance across
platform and warfare mission areas. Performance specs, controlled
interface drawings and test specs are established. The purpose of this
task is to seek inmnovative assistance at the architectural level. The
systems architectures address 12 warfare mission areas: Command
(comunications), €2, Strike Warfare (SIW), Anti-Surface Warfare (ASUW),
Amphibious Warfare (AMW), Anti-Air Warfare (AAW), Anti-Submarine Warfare
(ASW) , Mine Warfare (MIW), Electronic Warfare (EW), Special Warfare (SW),
Space, and logistics. The force structures to implement these warfare
missions include the Carrier Battle Force (CVBF), Battleship Battle Group
(BBBG), Amphibious Task Force (ATF), Area ASW Force, and SIOC Protection
Force. Proposals should identify a single mission area; multiple
proposals may be submitted. The architectural process involves four
steps: 1) Functional decamposition of the mission entails decamposing the
mission into tiers, establishing Required Operational Functions, devising
functional flow diagrams, and building a complete data base. 2) Physical
analysis of the current force (e.g., complete understanding of the
platforms, systems interdependencies and Battle Force C2 requirements)
allocating ROFs to platforms; composing a baseline warfare systems
architecture; establishing functional shortfalls of the baseline
architecture and adding FYDP programs. 3) Performance examines the
Architecture vs TIWR, via models and war-gaming, and establishes
performance shortfalls. Identify shortfall resolutions, such as systems
upgrades, notional platforms, etc. This step is reiterated and refined.
4) Architecture Options establish WSA&E products, which include Force
Level Architectures, TIWR campliant options such as costs, performance,
schedule, risk, technology, payoff.

N89-018 TITLE: Advanced Systems and Concepts for Future Naval
Warfare

CATEGORY : Exploratory Development

DESCRIPTION: Throughout the history of military conflict innovative
technology in the hards of resourceful leadership has proved to be an
unequaled force multiplier. This task seeks new ideas in high payoff,
high risk technologies, systems, systems architectures, and warfare
concepts addressing Naval Battle Force Warfare in the years 2000 and
beyond. The Battle Force must be capable of mission execution and defense
in a multiplicity of warfare areas (e.g., AAW, ASW, ASUW, MIW, C3I, etc.)
involving a multiplicity of subsurface, surface, aerospace and space
platforms. The end products being sought are detailed assessments of 1)
the advanced systems and architectures supportive of Navy mission areas,
2) the warfare concept and operational advantages offered the Battle
Force, 3) the new and existing technologies required, 4) projected costs,
ard 5) risks. Phase I proposals should outline a clear methodology to
achieve these goals. Imaginative, realistic ideas are encouraged.
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Offerors may submit as many proposals as deemed appropriate to cover their
varied ideas for advanced systems and concepts of future Naval warfare.
Multiple contract awards to a single offeror and awards to more than one
offeror are contemplated.

N89-019 TITLE: Expert System for Development of Request for
Proposal Packages

CATEGORY: Exploratory Development

DESCRIPTION: Development of Request for Proposal packages is generally a
mamial process involving integration of inputs from program managers,
contracting officers and other various goverrment managers. Since the
packages often include standard language for statements of work,
provisions and clauses, the efficiency for developing the packages could
be improved by automating these sections. In addition, automation should
improve the efficiency of package development and reduce the mumber of
omissions and errors by incorporating intermal automated checklists. The
Navy has a requirement for development of an expert system to accommodate
development of Request for Proposal packages using standard language, as
well as providing the user flexibility for tailoring various sections of
the package.

N89-020 TITLE: Using Differential Global Positioning System for
Truth Reference

CATEGORY Engineering Development

DESCRIPTION: The need for a precise truth reference system exists for
harbor navigation, rescue and salvage, and very precise tactical
applications. A design approach and systems demonstration for a
differential Global Positioning System for this purpose should be
investigated. The use of nondevelopment item technology with Navy
standard 3S Global Positioning System equipment would be the focus of the
study. This study would investigate potential cost and other advantages
associated with the proposed configurations. Possibilities also exist
for sensor calibration for equipment operating within the common grid
system.

N89-021 TITIE: Jamming Techniques Against Frequency
Hopping Signals

CATEGORY : Advanced Development

DESCRIPTION: Timely generation of effective jamming against

frequency hopping signals allows only a short time to measure the target
signal parameters. Since measurement precision is inversely proportional
to time, certain target signal parameters w:ll not be measured to the
precision required to generate the best jamming signal. It is the lack of
precision that encourages he selection of wideband jamming waveforms in
order to be sure of overing the target signal(s). Wide-band jamming
waveforms, in general, require more power than narrow-band waveforms to
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provide the needed jamming to signal ratio at the target receiver in a
naval battle group scenario. An investigation is desired to develop
jamming waveforms that do not require precise knowledge of signal
parameters nor unduly high power, and that will provide effective jamming
of specific modulations and signal types with their associated receivers.
The investigation will be analytical and experimental (at a NAVOCEANSYSCEN
laboratory). The work will be done at the SECRET level.

N89-022 TITLE:  Stochastic Time Attributed Petyi Network (STAPN)
Modeling of C3 Networks

CATEGORY: Exploratory Development

DESCRIPTION: There is a Navy need for the capability to assess the
performance of future Anti-Sulmarine Warfare (ASW) Command, Control and
Cammumnications (C3) architectures and, through the incorporation of
advanced organizational and data/information management concepts, assess
their ability to improve war-fighting effectiveness. This task involves
developing a technique for modeling Naval C3 networks which will allow the
analysis of network performance and comparison of alternative C3
architectures. The technique should allow for the characterization and
display of the €3 flow in Naval Command structures. It should include
parameters associated with the decamposition of warfare functions (in the
mission domain), coomand functions (in the organization damain), and
system functions (in the resource damain). A set of representative
scenarios should be established, spanning the range of military conflict
fram limited crisis to global war, to test each architecture, and measures
of effectiveness (MOEs) for performance camparisons should be developed.
These MOEs should include cammand as well as commmnication capabilities.
This technique should also include the development of data dictionaries
containing baseline functional decampositions of Naval staffs, warfare
areas, and ASW platforms. The technique should be compatible with the ASW
Test Bed Model specifications and should allow for the creation and

assessment of hypothetical systems and operating concepts.

N89-023 TITLE: Anti-Submarine Warfare (ASW) Command, Control,
Commnications and Intelligence (C3I) Model
Development

CATEGORY : Exploratory Development

DESCRIPTION: The Naval Warfare Systems Architect needs a means of
structuring Battle Force/Battle Group (BF/BG) Architecture, as well as
assessing the war-fighting capability of current and future architecture.
Additionally, the Composite Warfare Commander needs a means of determining
the performance of his C3I systems. The objective of this effort is to
develop an event- driven, variable time step ASW Monte Carlo C3 model.

The model shall consist of at least the following principal sub-models:
Data Fusion——fuse ASW data from organic and non organic sources; Resources
Allocation—ASW resource allocation and prioritization, including man,
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weapons and sensors; Commnications—model time late, altermate network
paths and comnectivity, network countermeasures and degraded modes of
operation; Input Message Processing--similate message processing; Track
Correlation—— correlation of track file with sensor(s); Target
Classification—target ranking and weapon assigmment; Engagement--simulate
encounter results; and Data Acquisition and Data Base Management —

similate data acquisition and management. The model must be high
fidelity. Sub~models must run in a parallel, time synchronous, near-real-
time mode. The model outputs shall be usable measures of effectiveness.
The end result of this task will be: a literature search and requirements
analysis, ard model development risk assessment; and a top-level
development of the physics of the model. Phase II, if regquired, will
consist of: coamplete development of the physics of the model; and
application of top~down structured design to model development, model
coding, model runs and fidelity demonstration and model documentation.

N89-024 TITLE:

CATEGORY : Exploratory Development

DESCRIPTION: There has been considerable work undertaken in the
development of Ada tools, compilers, amd enviromments. The primary intent
of Ada was for use as the language for cambat systems. However, the
abllltytouseAdamthesereal-tmeembeddedsystetsm)ustmvbeug
explored. There is a need to examine the run-time support required by
combat systems using Ada. The purpose of this effort is to evaluate one
or more combat systems under development and to identify the run-time
support required if the system were to use Ada. The run-time support
includes the Ada run-time executive, debugger tools, hardware, and any
underlying operating systems. It is important to identify the areas in
which run-time support is expected to be deficient. The Department of
Defense (DoD) requires guidance for the development of comprehensive and
efficient run~time systems that can support actual cambat systems.

N89-025 TITIE:  Improve Electronic Warfare (EW) Response Time
CATEGORY : Advanced Development

DESCRIPTION: Modern camumnications are going more to wideband techniques,
and modern usage of single channel techniques is becoming less predictive
of frequencies for use. These factors lead to the need to perform an
ustantanewsbmadbandseard\ardrapidpzmessugofﬂ:eseaxdldatain
order to detect and identify signals of interest with sufficient speed to
perform countermeasures before the signal ends or changes frequency.
There are many noise sources of interference and many signals not of
interest that, along with the signals of interest, provide a highly
camplex output from a wideband receiver. Technigues are sought that can
recognize patterns and associate signals at various Radio Frequencies
(RFs), in time, to a particular transmission (an RF hopper) and to do so
for multiple simultanecus transmissions in the noisy and busy envirorment
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with sufficient speed and accuracy to drive a jammer (follower jammer
against a hopper). New and fresh approaches are sought, such as neuronets
or expert systems. Work will be at the SECRET level.

N89-026 TITLE:  Standard Software Environment for Iocal Area
Network (IAN) Integration

CATEGORY : Exploratory Development

DESCRIPTION: In the near future, cammnication among elements of
shipboard cambat systems will be supported by nigh-speed fiber optic ILocal
Area Networks (IANs). IANs permit a high degree of interconnectivity
between all elements of the combat system and provide the flexibility to
implement future changes without expensive and disruptive hardware
modifications to input-output (I-O) channels or unit-to-unit cabling. The
intended flexibility cannot be realized, however, if extensive software
changes need to be made whenever a cambat system element is to be adapted
from one application to another. What is needed is a novel and innovative
approach to standardization of the ISO/OSI Level 6 Presentation lLayer in a
mamner which would insulate the lLevel 7 Applications Programs from the
lower level protocols which are network dependent.

N89-027 TITLE:  Frequency Agile Laser Protective Devices
CATBEGORY : Exploratory Development

DESCRIPTION: With the increasing development of lasers throughout the
visible spectrum, there is a need for a single filter that will protect
the eyes of personnel against all laser wavelengths. Such a fregquency
agile laser protective device must also provide good daytime and nighttime
visibility and not pose other hazards to personnel. In essence, the ideal
device must obstruct hazardous levels of laser radiation and allow viewing
of light at safe levels for all wavelengths in order to see surroundings,
indicator lights and other visual aids, cbstacles, etc. This device must
understand all Navy Standard envimnental testing.

N89-028 TITLE:  Software Develomment System Safety Analysis
CATEGORY : Advanced Development

DESCRIPTION: With the trend to software control of weapons, aircraft, and
command and control systems, the potential for a software error causing a
catastrophe increases. There is a need for software hazards analysis
techniques that can be applied both to program design languages, written
code and interfaces between hardware and software. While a survey of

methods is necessary for background, original work building on
state-of-the-art is the desired product.
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N89-029 TTTLE: Analysis of Xenon-Chloride Iaser Gas Contamination
Mechanisms

CATEGORY : Exploratory Development

DESCRIPTION: The purpose of this task is to contribute to xenon-chloride
laser lifetime and performance by identifying and analyzing the dynamic
reactions which result in lasing medium contamination during the operation
of xenon-chloride lasers. This task is important for ensuring that xenon-
chloride laser transmitters with sufficient performance, lifetime, and
reliability will be available for use in the satellite laser
communications program. The task will include, but will not be limited
to, identification of the materials utilized in xenon-chloride lasers,
evaluation of the potential reactions that could occur within and between
these materials given the envirommental conditions associated with laser
hot standby and operation, estimation of the rates of reaction and the
likelihood that these reactions would occur, analysis of the effects of
by-products and products on the laser and laser performance (ultra violet
(UV) absorption, absorber, chlorine consumption, opaque particulate,
etc.), and recammendation of altermative materials or techniques to
control, prevent, or mitigate the effects of gas contamination.

N89-030 TITLE: Cesium Cell Optimization for Satellite laser

CATEGORY : Engineering Development

DESCRIPTION: Many factors affect the response, sensitivity, lifetime, and
line width of cesium cells. Experience has indicated that currently
obtainable cesium cells are not satisfactory for use in satellite laser
commnication applications. The purpose of this task is to identify those
factors which affect the performance of cesium cells, analyze their impact
on cells intended for use in satellite laser commmnication hardware, and
optimize cell designs for use in laser transmitters and receivers. The
task includes, but is not limited to, investigation of the effects of
temperature, buffer gas mixture, buffer gas pressure, materials selection,
temperature profile, and device geometry on cesium cell performance.
Researchers shall also address cesium cell mamufacturing techniques and
the development of quality assurance standards and methodology sufficient
to ensure the production of reliable cesium cells with consistent
performance characteristics.

N89-031 TITIE: Development of All-Sapphire Raman Cells
CATEGORY : Advanced Development

DESCRIPTION: Window Raman cells, containing lead vapor in the temperature
range of 1300°C to 1350°C are used in the satellite laser cammunications
program as an optical frequency conversion device. Production of tightly
sealed optical windows which demonstrate long calendar life is a topic of
contimiing interest. One proposed sealing method would employ an all-

sapphire tube in which the windows are fused into the cell body. (This ﬁ
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eliminates the need to use frits as seals, which by their nature contain
undesired impurities.) The objective of this task is to develop a process
that yields fused sapphire cells of the desired size and with windows of
the desired optical quality.

N89-032 TITLE: Information Processing Enhancements for the
Satellite ications

CATEGORY : Exploratory Development

DESCRIPTION: Identify and evaluate the performance of candidate
techniques for increasing communications throughput, transmitter lifetime,
and system connectivity by reducing the mmber of optical pulses required
to convey a given message while maximizing the prabability of its
successful receipt. Methods to be evaluated will include, but will not be
limited to, source coding, channel coding, and adaptive filtering
techniques. The studies will also address the effects of spot shape, spot
power distribution, spot size, envirommental factors, and time delay
revisiting on total system performance. All techniques and/or processes
to be investigated must be applicable to a pulse position modulation
scheme, be campatible with the existing transmitter/receiver design, and
be incorporated before the laser transmitter or after the optical
detector.

N89-033 TITIE: Long-Term Xenon Chloride laser Gas Processing
CATEGORY : Research

DESCRIPTION: The satellite laser cammnications program requires
development of xenon-chloride (XeCl) lasers that can support operation in
space for three to seven years. Current testing indicates that after a
period of operation, a buildup of contaminates within the laser gas
reduces laser output power by altering the laser gas mix and by
condensation/deposition on the laser pressure vessel optical windows.
This task will propose and experimentally verify the efficacy of various
gas processing techniques that might be employed in space to minimize the
levels of contaminants within the laser. Potential methods include the
use of electrostatic precipitators, getters (particularly calcium

getters), and cryogenics.

N89-034 TITIE:  Effects of Hi ical
and Sealing Compounds

CATBGORY : Exploratory Development

DESCRIPTION: Window Raman cells, containing lead vapor at temperatures of
1300°C to 1350°C, are used in the satellite laser communications program
as an optical frequency conversion device. Production of tightly sealed
optical windows which demonstrate long calendar life is a topic of
continuing interest. Concerns exist regarding long-term changes in the
crystalline structure of the frits (seals), which may affect cell
integrity, as well as the windows themselves, which may affect beam
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quality of the optical output. In addition, migration of frit camponent
materials onto the windows degrades long-life optical damage thresholds.
This task will determine the long-life performance of various high
temperature frits and optical windows (including, but not limited to fused
quartz and sapphire) in an enviromment which similates the interior of an
operating lead vapor Raman cell.

Note: For topics N89-35 to N89-47, the Navy SBIR Cammmication Support
System (CSS) information package is available upon request fram the
Defense Technical Information Center.

NB9-035 TITLE:

CATEGORY ¢ Advanced Development

DESCRIPTION: As the Navy extends the range of its cammmication networks
by the use of repeaters, it will become necessary to develop techniques
for recomecting networks which have become partitioned due to loss of
repeating nodes. A typical example would be where an aircraft that
functions as a repeater for a dispersed line-of-sight network is suddenly
lost. In this case, the network is divided into small isolated networks.
These smaller networks could be reconnected using High Frequency as an
internetwork gateway. The issue is to develop protocols which support
recomnections that have minimm impact on the users (host computers). The
reconnection processes should be transparent to the users. This effort is
to develop techniques and simulate performance of recomnection systems.

N89-036 TITIE:  Dynamic Internetwork Gateway Algorjithms
CATEGORY : Advanced Development

DESCRIPTION: This effort is to develop internetwork gateways that can be
dynamically selected to support the use of multiple Radio Frequency (RF)
networks for delivery of Navy traffic. The Navy presently has a mix of RF
networks such as High Frequency (HF), Ultra-High Frequency (UHF), Line of
Sight, Joint Tactical Information Data Systems, Ultra-High Frequency (UHF)
Satellite Communications, etc. All ships do not support all networks. A
typical example would be the transmission from shore on UHF Satellite
Cammmications of a message destined for a ship that supports only an HF
network. In this case, any ship that supports both HF and UHF Satellite
Camumnications could function as an internetwork gateway. The question
is, if multiple ships can act as the gateway, which one should be
selected? The issue is how much network topology knowledge must be shared
between the HF and UHF Satellite Commnications networks in order to
select a gateway which can most efficiently deliver the required traffic.
Overhead for transmitting topology knowledge must also be minimized,
particularly as the mmber of potential networks grows. The system must
be sufficiently fast to incorporate aircraft as potential gateways and
reconfigurations in case of ship failure. This effort is to develop
algorithms and simulate performance of internet gateways.
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N89-037 TITLE: i i or ffic in a
Multimedia Brvi :

CATEGORY: Engineering Develcpment

DESCRIPTION: As the Navy converts to multimedia networking using the
International Standards Organization (ISO) layered architecture, it will
be necessary to develop addressing formats that support Navy traffic types
without imposing a heavy burden on camunication resources. Navy traffic
types include a variety of point-to-point, multicast and broadcast
circuits. For example, the delivery of a broadcast message using multiple
point-to-point transmissions is a waste of commmications resources. A
camon address for all intended recipients would be a better approach,
given that all users have prior knowledge that they should receive the
message. The purpose of this effort is to examine all Navy traffic types
and operational scenarios to determine how users could be more efficiently
addressed. Names must be converted to network addresses. Group
addressing for multicast or conference nets should be identified.
Addressing should be accomplished within the ISO model, particularly the
internet protocol.

N89-038 TITLE: Analytical Tools for Commmnication Support Systems
CATEGORY: Engineering Development

DESCRIPTION: The cammnication Support System is a vital part of the
Navy's Comnand and Control System in that it provides message, voice and
data commnications among platforms, sites, and warfare systems. A
related effort which will impact the Commmnication Support System in the
future is the Unified Network Technology Program. Unified Network
Technology has as its adbjectives increased survivability of naval tactical
commnications through rapid data link reconfiguration and increased
camunication efficiency via dynamic multi-network management. The multi-
network enviromment includes High Frequency radio, line-of-sight radio,
satellite links and intra-site local area networks. Traffic includes both
digital data and voice. The development of analytical tools such as
camputer simulation are required in order to support improvements in
network management algorithms and the extrapolation test results to larger
networks.

N89-039 TITLE: Cammunications Resource Management Algorithms
CATEGORY : Advanced Development

DESCRIPTION: The normal process of establishing navy cammnications lines
is mamual and time consuming. This task is to develop techniques which
will autamatically set up reliable comwunication links. Links to be
considered are High Frequency, Ultra~High Frequency, Ultra-High Frequency
Line-of-Sight, and Ultra-High Freguency Satellite Commnications. Setup
should include frequency tuning, channel probing for quality, and
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organization of links into networks. Line-of-Sight, Extended Line-of-
Sight and Beyond Line-of-Sight links should be addressed. Techniques for
link quality monitoring should also be investigated.

N89-040 TITLE: Data Base Management Techniques for Navy Message
Addresses

CATEGORY: Engineering Developaent

DESCRIPTION: As the Navy transitions from fixed dedicated cammmication
links to the dynamic management of a pool of cammnication links, it will
be necessary to develop a camputer- based phone book. User addresses must
be converted to network addresses at a speed that matches the user request
for service rate. The phone book must also be updated as new users enter
the network. The purpose of this effort is to develop data base
management systems that address the following issues: 1) Addressing
Formats. Identify methods for converting names to network addresses.
Names include various groups of users, single users, and broadcast users.
For example, a group of users may be formed to support a common activity
such that a single network address can be used in lieu of transmitting
many individual user addresses. 2) Search Speed. User transmissions may
be short with a need for rapid transmission. Since each user request will
require a data base search for addressing, the speed of search will be
critical. 3) New User Network Entry. The entry of a new user into the
network must be accamplished with a minimum of network overhead. The
issue is would it be more efficient to maintain a large data base of
potential users such that a user needs to transmit only a short message or
should the users transmit a complete network address? The new user entry
must be rapid to support the transmission of time-critical data.

N89-041 TITLE: Protocol Development for Secure Voice Network
Management

CATEGORY : Advanced Development

DESCRIPTION: As Navy voice circuits are transitioned from existing
switching systems which are manually set up, to voice on a lLocal Area
Network (IAN) with dial-up capabilities, it will be necessary to develop
protocols and addressing for secure voice network management. Since voice
and data will share the same 2.4K bps circuits, it will be necessary to
develop protocols that switch between data and voice on demand. Network
management for half duplex circuits should also be identified. Addressing
must consider both point-to-point and conference calls. Radio Frequency
media to support voice should be High Frequency, Ultra-High Frequency
Line-of-Sight, and Joint Tactical Information Data System, all with
repeaters and Satellite Commnications circuits. This effort is to
develop both addressing and network protocols for autamatic management of
Naval voice circuits.
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N89-042 TITLE: Graphic Displays for Multi
CATBEGORY ¢ Advanced Development

DESCRIPTION: As Navy communication systems are integrated into a pool of
resources connected via a Local Area Network and are dynamically
controlled, it becames impossible for Naval personnel to determine overall
cammmication system status. To alleviate this problem, it will be
necessary to develop network monitoring techniques and graphics displays
that are useful to Naval personnel. Display information should include
items such as connectivity, traffic loading on each circuit, some
indication of circuit reliability, past history on each circuit, ability
to detect spoofing, etc. Connectivity information presents same unique
challenges in that network topology does not necessarily imply ship
geographic deployment. This may cause same difficulty to ship personnel
in trying to correct system failures. Areas to investigate would be the
use of Navy Tactical Data System data in forming the network display or
using network comnectivity and network timing to imply a geographical
deployment. The purpose of this effort is to identify network information
that needs monitoring and to develop graphics displays that can be used
for status evaluation by Navy personnel.

N89-043 TITLE: Mixed Media Ioading Analysis for local Area
Networks (IAN)

CATEGORY : Advanced Development

DESCRIPTION: In order that future Navy commnication system architectures
have the capability to pool communication links for use by all users, it
will be necessary to connect links and users via a Local Area Network.
This IAN must carry mixed data types (e.g.,voice, messages, imagery data,
camputer data, etc.). Each user will have different delivery criteria and
will place different demands on IAN performance. Different data types
will tolerate different delays. This effort is to investigate variocus LAN
and to determine performance versus mixture of Navy traffic types. In
support of developing interface standards, it will be necessary to define
standard traffic formats that encompass all Navy traffic types. This
includes voice, data, messages ard imaging data. The model must include
speed of delivery, acknowledgement time, user population, reliability
delivery requirements, etc.

N89-044 TITLE: Multimedia Dynamic Control Algorithms
CATEGORY: Advanced Development

DESCRIPTION: The future Navy communication system architecture will
change from fixed dedicated links to a pool of links to be shared by all
users. The issue is how is link selection determined on a dynamic basis?
What rules should be used to select High Frequency over Ultra-High
Frequency Satellite Cammunications? The selection criteria must consider
comnectivity, time delay bandwidth, traffic loading, priority, etc. The
cost functions used for link selection must also be stable with platform
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destruction and not vulnerable to spoofing or jamming. The issue
of confidence in link selection must also be addressed. Are we 90%
confident that the link is 30% reliable or 30% confident that the link is
90% reliable? How should these confidence factors be used in link
selections? The purpose of this effort is to develop cost function/
algoritittms for dynamic link selection and demonstrate performance through
similations.

N89-045 TITLE:

CATEGORY : Exploratory Development

DESCRIPTION: Future Navy commnication systems, in which users are
attached to local networks and utilize intermet gateways for extended
coverage, will need the capability to acquire/distribute global
information for long haul connectivity. The issue is how much global
information must each user maintain. For example, a task force may
maintain global information on its own forces but have no information on
other remote task forces. Should a central location, such as a shore
site, be responsible for maintaining global information with queries from
the task force? Does the need to send local glabal data to a centralized
data base consume a large percentage of cammnication resources? The
purpose of this effort is to investigate techniques for developing,
disseminating and maintaining global information sufficient to support
Naval operations without a large overhead burden on cammmnication
resources.

N89-~-046 TITLE: Multinet 1 itecture
CATEGORY : Engineering Development

DESCRIPTION: In order to manage multimedia circuits and multiusers
dynamically, it will be necessary to develop a multinet controller. The
multinet controller must also include a data base of user addresses and a
display capability for monitoring network status. The multinet controller
will also contain the Commnication Plan for circuit setup. The multinet
controller will not pass actual traffic. It's function is to set up
circuits based on user service requests. It must also have the capability
to monitor all traffic flow and link network status. Performing these
functions in real time could be a heavy processing load. The purpose of
this task is to investigate hardware and software configurations for a
miltinet controller. Hardware should be based on cammercial back plane
buses such as VME, and make maximum use of existing VME- caompatible
processors. Software should investigate the use of real-time operating
systems and must support Ada.
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NB9-047 TITIE: Network Protocols for UHF Multiuser Traffic
CATEGORY : Engineering Development

DESCRIPTION: Typical network protocols used in Navy Ultra-High Frequency
Satellite Commmnications circuits are tailored to a specific user. Each
link controller needs to support only one type of traffic. As the Navy
transitions to an architecture in which commmnication links are treated as
a pool of resources to be shared between all users, each link must have
network protocols that can support all types of Navy traffic (voice, data,
message, image, etc.). This effort is to develop network protocols that
can support miltiple user traffic in both point-to-point, multicast and
broadcast modes. Protocols which dynamically change in response to user
requests are to be considered. The emphasis is an efficient use of
chamnel capacity and minimal time to reconfigure protocols as traffic type
changes. Protocols must be tested to verify performance.

N89-048 TITIE:  Computer-Aided System Engineering in Support of
Multi-Warfare System Development

CATBGORY : Advanced Development

DESCRIPTION: The Space and Naval Warfare Systems Command (SPAWAR) has
identified a need to apply camputer-aided system engineering (CASE) tools
and methodologies to support warfare architecture and systems engineering
analyses. The complex interactions of multiple warfare, equipment, and
platform architectures and systems requires the use of tools and methods
to help keep requirements, capabilitirs and interfaces clearly defined and
ccherently connected. Further, in order to respond promptly to Navy
information requirements, SPAWAR must be able to rapidly reconfigure
system comnectivities and parameters, have confidence that all required
interfaces are matched properly, and that the connectivities amd
performance mumbers make sense. Given the complexity of the modern battle
force, a CASE tool is mandatory. Required effort will be to enter warfare
mission area architectures and plans into the CASE tool and build the
required battle forces. From this level, an attempt will be made to
expand the tools to lower levels in direct support of the Battle Force
System Engineering Plan (BFSEP), Warfare System Performance Specifications
(WSPS), and the Warfare System Controlled Interface Document (WSCID).
Methods to ensure configuration management, regular review and update of
systems ard how to handle required future capabilities will be
defined. Practice in exercising the CASE tool, as well as mapping a
strategy for sustained use, will be required. Given the proliferation of
different CASE tools with dissimilar capabilities, the last step of this
effort will be to examine the ability to perform CASE tool integration
across different tools and their respective data bases.
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N89-049 TITLE: Distributed Real-Time Operating System With Tasx
Migration

CATEGORY : Exploratory Development

DESCRIPTION: In a Local Area Network (LAN) comnected shipboard cambat
system, critical tas.s should be able to migrate from one central
processing unit (CPU) to ancther CPU (via the IAN) upon CPU failure. CPUs
must export critical state variables to redundant locations in order for a
new CPU to take over a failing CPU's task amd rapidly amd accurately
canverge to the current state of the combat envirorment. Novel and
innovative concepts are required for exporting real-time state variables
with a concurrent requirement of avoiding redundant data base(s)
corruption due to the presence of erroneous state variables from a failing
CRU.

N89-050 TITLE: Analysis of the Reconfiquration of Iocal Area
Networks (IAN)

CATEGORY Exploratory Development

DESCRIPTION: The Navy has selected two commercial Local Area Network
(LAN) standards, IEEE 802.5 and ANSI X379.5 FDDI, as the protocol core of
the SAFENET-I and SAFENET-II IAN standards. Both of these IANs use token-
passing as an access control mechanism, both use counter-rotating rings
with station bypassing. Reconfigquration following failure can involve
station bypassing, cable switching or loopback. The length of time
required to detect a failure, exchange data to effect reconfiguration, and
restart the token is of concern to system designers with time-critical
applications. Flexible evaluation tools (e.g., similation models) are
needed having the capability to fine-tune the evolving reconfiguration
timei as a function of the failure extent over a broad range of network
sizes.

N89-051 TITLE: Shipboard Electromagnetic Emissions Management for
Electronic Warfare and Comminications

CATEGORY: Exploratory Development

DESCRIPTION: The management of active shipboard emissions will enhance
battle forces' war-fighting capabilities through improved systems
operation and reduced vulnerability to enemy attack. Emissions management
should prevent the simultanecus active use of electramagnetically
incampatible systems (e.g., radar and radio), optimize the use of
available commmications bandwidth, and prompt the transitions between the
camplete restriction of emissions (total EMOON) and active use of
electronic warfare (EW) and/or communications equipment. Assuming that
all shipboard active emissions can be enabled/disabled by netted emissions
management software, an operations analysis will be used to establish
criteria for autcmatically prioritizing conflicting requests for emission
and to change priorities of those requests in gueue as the situation
demands. The criteria will accommodate simultanecus operations in
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miltiple warfare mission areas (e.g., anti-air and anti-submarine). They
muist be responsive to rules of engagement, levels of conflict, and
conditions of readiness as determined by higher authority. Upon
campletion of the criteria, a flow diagram for an implementing master
algorithm will be prepared. The functions in that algorithm will be
partitioned by the implementing cammand location to minimize the load on
commmnications and to assure that uman interfaces exist to provide for
camand by exception.

N89-052 TITLE:  Active Sonar Range Doppler Normalization for Iong
Contimious Wave (CW) Transmission

CATEGORY : Exploratory Development

DESCRIPTION: Good range-rate or Doppler resolution can be cbtained in
active sonar by using Continuous Wave (CW) transmissions. Since range-
rate discrimination, especially near zero Doppler, is becaming
increasingly important for future ling-range sonar systems, it is likely
that these systems will make extensive use of (W waveforms.
Unfortunately, CW transmissions generate high reverberation levels, and
the spectral character of these is confused by source speed, surface and
bottam scattering characteristics, and off-axis clutter returns entering
the system through beamforming sidelobes. For CW waveforms to live up to
their promise for low Doppler discrimination, a method for normalizing the
reverberant background level must be found that can effectively handle
this wide range of range-Doppler reverberation parameters. A rapidly
corverging adaptive approach which determines the range-Doppler structure
over miltiple passes is one possibility.

N89-053 TITLE: Characterization of Ownship Doppler and
Transmission Channel Parameters by Means of Clutter
Measurements

CATEGORY: Exploratory Development

DESCRIPTION: Future use of active sonar systems in the Anti-Submarine
Warfare (ASW) mission places great importance upon being able to
distinguish targets from clutter using range-rate discrimination. Fine
resolution of range-rate differences depends on one's ability to eliminate
the effect of ownship motion from the received signals. Fspecially at low
speed, presentmethodsofestnnatmgowrshlpspeedarelmbed in that
tbeperca\tageerrorlstyplcallylargeoamaredtorequlrenents Even
the NAVSTAR Global Positioning System can only determine platform velocity
down to 0.2 knot. Measurements on the clutter returns of active sonar
search pulses can potentially provide the needed information, since the
majority of this clutter originates from bottom-fixed features. Thus, by
measuring clutter range-rates as a function of beam pointing direction,

it is possible in principle to derive a good estimate of ownship motion.
Similarly, for long-range active sonar, it is important to characterize
miltipath parameters of the transmission channel to and from a particular
target rarnge, and again, this should be determinable from the clutter
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returns. The purpose of this task would consist of developing and
evaluating candidate algorithms for deriving the information described
above fram the clutter signals.

N89-054 TITIE:  Color Display of Acoustic Data
CATEGORY : Exploratory Development

DESCRIPTION: This task would explore and evaluate more effective ways of
using color cathode ray tube (CRT) display systems for enhancing the
presentation of processed acoustic data to an operator. For passive
acoustic signals, possible uses of color include the cambined display of
data processed with different parameters, such as integration time,

band, or processing bandwidth. For active signals, color might
be used for presentation of high resolution Doppler information,
camparison of autodetect clusters with raw data, and overlay of
information fram various parts of camplex active waveform.

N89-055 TITIE:  Commnjcatijon and Data Base Architectures to
Support Remote Ship and Shore Users

CATBEGORY : Exploratory Development

DESCRIPTION: Existing land-based computer-to-computer commumication
systems support the use of large computer complexes by a variety of remote
users. Distant users may perform data base interrogation functions and/or
execute camplex programs not otherwise available to them while using only
minimal commmications capacity and local computer resources. Similar
direct access by naval shipboard or remote shore users to remote
processing and data base functions could support a variety of useful
functions in the logistics, surveillance, maintenance, oceanographic, and
plamning areas. mlsr%eardmar\ddevelopnenttaskwmlddevelop
requirements for such a capability and propose candidate camputer and
cammmnication architectures to support remote query requirements for
distant shore facilities and ships at sea.

NB9-056 TITLE: Data Campression for Acoustic Surveillance Data
CATEGORY : BExploratory Development

DESCRIPTION: As future undersea surveillance systems evolve toward
increasing use of active acoustics and multi-sensor correlation, there is
a commensurate increase in the need to transmit a wide variety of acoustic
surveillance data over digital networks and to store larger quantities of
this information in digital form. Data compression techniques are sought
to permit efficient transmission of both active and passive acoustic data
(including IOFARGRAMs) over digital links of limited capacity, while
retaining an ability to reconstruct the underlying sonar/acoustic scenario
fram the compressed digital data, without loss of detection and
classification clues. Required capability of the technique includes a
spectral dynamic range of 60 dB and ambiquity surface sidelcbe fidelity
which does not increase -30 dB sidelabes more than 1 dB. Although many




data compression techniques in all their generality have been widely
studied, previous search and analysis of prior results should be reviewed
to detemmine the degree of their applicability to the present prablem.

N89-057 TITLE: High Data Rate Satellite Commnicatjons
CATBGORY : Exploratory Development

DESCRIPTION: The cbjective of this task is to perform appropriate
analysis and architectural studies of alternative concepts to maximize
communication rates between naval surface and shore nodes using Ultra-
High-Frequency UHF satellite commmnications. The areas of investigation
would likely include multiplexing techniques, adaptive shipboard antemna
arrays, advanced modulation schemes, and optimum satellite channel
bandwidth assigmments. Throughput improvement of a factor of 3 or 4 is
required (i.e., to rates of 100 kilobits/second or above) rather than
incremental gains of a few percent. 'Ihlsdegreeofthro.xghp.xtmprovanmt
could have a dramatic impact upon shipboard terminal size, since one piece
of equipment operating at a high data rate potentially could replace ‘
multiple pieces of equipment that operated at individually lower data
rates.

N89-058 TTITLE: High Resolution Active Sonar Waveforms
CATBGORY : Exploratory Development

DESCRIPTION: This task would fowsonthedeveloptentandtestingofhigh
resolution active sonar waveforms, such as Costas sequences, designed to
enhance the simultaneous display of target highlights and Doppler. The
effort would include a demonstration of correspording processing
algorithms for both initial detection and high resolution information
extraction.

N89-059 TITLE: Information Processing and Distribution for the
Integrated Undersea Surveillance System

CATEGORY: Exploratory Development

DESCRIPTION: The Integrated Undersea Surveillance System (IUSS) is a
network of sensors and processing centers dedicated to wide area Anti-
Submarine Warfare surveillance in both peace and war. The objective of
this task is to develop a communications networking concept for the IUSS
shore facilities viable through the entire spectrum of conflict ranging
from peace to all-out conventional warfare. This would cover both
cammunication media (e.g., communication satellites or landlines) and
information handling approaches (e.gq.,raw data transfer, contact
reporting, packetizing, "sparsing," etc.) for local area, wide area, and
global networking. Although conventional techniques are currently
available to provide surveillance information to the fleet, new networking
schemes are needed having the capability to effectively link all the
players under stressed conditions.
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N89-060 TITLE:

CATEGORY : Exploratory Development

DESCRIPTION: Electronic repair parts are packaged in a number of ways,
none of which are compatible with an autamated parts storage and retrieval
system. ‘Therefore, the packaging does not meet the needs of a repair
operation. This Phase I project is for the feasibility and preliminary
design of a standard camponent package and an autamated parts storage and
retrieval system campatible with the parts package. The parts packaging
must be campatible with automated parts loading equipment; bar coded for
autamatic reading; provide Electro-Static Discharge (ESD) protection;
provide part pin orientation, placement, and protection; be easily
separable into individualized packages; and be campatible with an
individualized automated camponent storage and retrieval system. The
autamated parts storage and retrieval system must accept the component
package; read the part on entry; reject the part on read error; store up
to 25,000 parts; occupy no more than 80 cu. ft.; return the part upon
camand; and present the part for manual or automated equipment removal.
The Phase I effort shall investigate existing equipments for
applicability or extent of modification and provide a development cost
analysis.

N89-061 TITLE: Liquid Cooling Vest
CATEGORY : Advanced Development

DESCRIPTION: The Navy requires a liquid cooling vest that, with minimal
power, is capable of extracting significant metabolic heat (approximately
350 watts) from the torso of an individual. The vest shall operate by
circulating either cool water, or a mixture of polypropylene glycol and
water, through the vest and shall be ergonamically designed in order to
provide freedom of movement in both the standing and seated positions.

The vest will be worn in shipboard spaces where envirormental temperatures
are 130°F dry bulb, 50% RH. The vest will be subject to radiant heat
loads from metal boiler surfaces and must have a fire-retardant covering.
The contractor should have the capability, either in house or through sub
contract, to evaluate the performance of the designed vest against other
comercially-available vests, in order to prove its superior performance.
The vest should be designed with considerations for minimal coolant flow
resistance to minimize the power needed to operate the vest. Vest
pressure must not exceed 5 psi and the operable flow must not require more
than 0.4 gpm. Appropriate insulation shall be provided to prevent the
excessive absorption of envirommental heat. To prevent local skin injury,
the minimm coolant temperature should be specified in order to maintain
chest temperature above 65°F. The vest should be easily interfaced with a
liquid circulator through the use of appropriate fittings. Acceptable
methods of performance evaluation are through either a properly executed
thermal manikin evaluation or human physiological testing.




N89-062 TITLE:

CATEGORY : Exploratory Development

DESCRTIPTION: Automated assembly of printed circuit boards (PCBs) has
resulted in labor savings, reduction of rework costs, reduced work-in-
process and improved product quality. One of the commonly used electronic
assembly methods in industry is component insertion. A second automated
process involves component part retrieval from a storage carousel (AS/RS)
for the purpose of kitting parts necessary for subsequent automated PCB
assemblies. Kitting is advantageous for small batch size—-high diverse
part mix assemblies; whereas, magazines are used for production-line
oriented work. There are three primary considerations required for
optimizing the scheduling of camponent insertions: (1) the assignment of
camponents to the feeder magazines or kits (i.e., component assigmment),
(2) the determination of insertion sequence on the board (i.e., table
tour), and (3) the determination of the retrieval sequence (i.e., magazine
feeder sequence). A secord set of optimal insertion sequence needs to be
devised for a kitted set of component parts which would be more applicable
to the Navy's Rapid Acquisition of Manufactured Parts (RAMP) Program. The
puposeofthispmjectisthedevelopthanexpertsystanttntoptimizes
theplacanentardusertlmsequenceofelectronicpartcmpmrtsfora
circuit card assembly usmg kitted parts. An interface would be developed
with vendor driven numeric control (NC) codes. OConsideration for this
system would include the type of insertion/assembly method (e.g., kitted
parts use), type and size of a camponent part (e.g., DIP, axial, radial,

ghl:pin surface mount, etc.), and type of board (e.q., single or
double sided, lead-through devices or surface mounted devices or both).
This project should demonstrate a direct time/cost benefit to the
autamatic insertion/placement for a variety of components.

N89-063 TITIE:

CATEGORY : Advanced Develcoment

DESCRIPTION: Radio fregquency tags. and readers have a given transmission
distance. Movement of a tag beyond the transmission scope of the radio
frequency tag reader, disrupts the commnication, thus the tag and the
material to which it is attached is "lost" to the system. Purpose of this
project is the dynamic real-time tag and reader system which can
comunicate over a dynamically configurable radio frequency network in
order to preserve commmnications regardless of the separation distance
between the tag and the reader. Current radio frequency tag system costs
wauld be reduced dramatically due to lower transmission

requirements and lower numbers of readers to cover a given geographic area
adequately. Two trips to Washington, DC, as well as one trip to the Naval
Supply Center, Charleston and one trip to the Aberdeen Proving Grounds,
Maryland, are required in the course of the project.
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N89-064 TITLE:  Radio Frequency Tag Trianqulation System
CATEGORY : Advanced Development

DESCRIPTION: CQurrent radio frequency tag systems have the ability to
identify only that a tag exists in the tag reader's sphere of influence.
When all tags are grouped together, no determination can be made as to
where in the group a particular tag which is being queried is located.
Purpose of this project is the development of a radio frequency tag reader
that can triangulate on a given radio frequency tag and visually display
the exact location of the requested tag. The visual display would be
similar to the air traffic controller displays utilized for aircraft
position monitoring, but portable. The display would show (in map format)
all tags, highlighting the requested tag, including distance fram the
reader, direction, and directional relationship to other tags. Benefits
would include the ability to locate radio frequency tags in groups without
the need for time-consuming visual secondary inspection. Two trips to
Washington, DC, as well as one trip to the Naval Supply Center, Charleston
ard ane trip to the Red River Army Depot, are required in the course of
the project.

N89-065 TITLE: Clothing System for Static Electricity Control
CATEGORY : Exploratory Development

DESCRIPTION: The Navy has need for materials/clothing for the control of
static electricity (SE) build-up on military personnel operating in dry-
cold or dry-temperate enviromments while handling explosive-sensitive
ordnance and SE-sensitive semiconductor equipment. This would be
accamplished through provision of a fire retardant clothing system that
will control the dissipation rate of electrical energy, thereby
eliminating the potential dangerous static electrical discharge. At the
end of Phase I, the contractor a) will be expected to propose at least two
viable approaches towards development of a suitable material/clothing
ensemble and grounding treatments, and b) will submit prototype materials
and test data demonstrating the extent of SE control.

N89-066 TITIE: Lightweight Cold Weather Safety Boot
CATEGORY ¢ Advanced Development

DESCRIPTION: The Navy requires a breathable, lightweight, cold weather
safety boot that will enable to function in wet-cold or dry-cold
enviromments ranging from -10°F to 50°F. The boot should be similar in
design (including the sole pattern) to Boots, Cold Weather, Insulated
Rubber, MII~B~41816, Type I, Class 2, but be approximately 25% lighter in
weight. The toe of the boot must be capable of providing a minimum of 75
foot-pounds of impact protection and 2,500 pounds compression resistance
when tested in accordance to ANSI Z41.1. A size 10R boot must provide a
total clo value of not less than 1.9 and a water vapor permeability index
of 0.3 to 0.4 minimm. Testing for thermal conductivity and water vapor
permeability will be the responsibility of the Navy. The outsoles and
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heels shall conform to MIL~S-22777 Grade A. A boot shall not absorb more
than 15 percent water after being immersed in a bath of water for 24
hours. Also, no leakage shall be cbserved when flexed in water on the
Army Natick Dynamic Footwear Flex Tester after 100,000 flexes, drying to a
constant weight at 150°F and reflexed 100,000 times. The wide variety of
camercially available WI/VP films, coatmgs and laminates should be
isttigatedasapotentialneansof attaining the required water
impermeability/water vapor permeability.

N89-067 TITLE: Portable Power Supply
CATBGORY: Exploratory Development

DESCRIPTION: The Navy requires a campact, rechargeable, portable power
supply that is capable of delivering 5 watts at 12V DC over a 6-hour
period. The power supply will be used in a portable personal cooling
system where space and weight minimization are critical. Ideally, the
battery should occupy a space no larger than 5.25" x 2" x 2.25" in a
backpack configuration. The power supply must conform to appropriate
military specifications for batteries. A campanion recharger, with built-
in overcharge protection, is required to operate fram a ship campatible
155V AC, 60-Hz power source. The contractor should have the capability,
either in-house or through subcontract, to evaluate and confirm the
superior performance of the power supply against other systems. To enable
the device to be economically produced and be logistically feasible for
Navy use, the contractor should utilize cammercially available state-of-
the-art devices. Devices that have an energy density greater than nickel
cadmium (16 W~hr/lb) or sealed lead acid (12 W-hr/lb) batteries should be
examined. Lithium silver oxide and nickel hydrogen systems should be
investigated.

NAVAT, MEDICAT, RESEARCH & DEVEILOPMENT COMMAND

N89-068 TITLE: m ion and Analysis of Pure _CQM
Jejuni and Aeromonas ila Anti
Fractions

CATBGORY: Exploratory Development

DESCRIPTION: Grow liter amounts of specific Campylobacter Jejuni and
Aeramonas Hydrophila bacterial strains and prepare protein fractions for
immmologic analysis. The methods to be used for preparation and
purification can include but need not be limited to: molecular sizing
chromatography, ion exchange chromatography, differential solub111ty in
salt solutions, and preparative gel electrophoresis. Addltlonally,
separation of non-denatured proteins from sonicates of these organisms by
gel electrophoresis followed by Western Blot analysis with available anti-
sera would be desirable.
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N89-069 TITLE:  Development of a Non-Toxic, Metaboljzable
Cryopreservative for Human Red Blood Cell Freezing

CATEGORY: Exploratory Development

DESCRIPTION: Development and testing of cryopreservatives for human red
blood freezing, preservation and storage is required with the specific
properties that permit immediate transfusion of post-thawed red cells into
recipients without wash-out of the cryopreservative. This necessitates
the use of a non-toxic cryopreservative that is metabolized or harmlessly
excreted, as well as is able to retard or eliminate the osmotic uptake of
fluid into the red cell that presently rapidly occurs with FDA-approved
cryopreservatives if post-thaw wash~-out prior to transfusion is not
performed.

N89--070 TITIE:  FPhysician's Encounter Data Management Computer
CATBEGORY: Advanced Development

DESCRIPTION: A need exists to provide advanced computer and information
technology to support Navy Health Care Providers at the patient's bedside
ard in hospital or clinic offices. A primary application lies in the use
of lightweight, portable camputers with requisite commmnications and
artificial intelligence capabilities to perform a wide range of functions,
including recording of medical histories, physical examinations, and
progress notes; entering and reviewing clinical findings; generating
correspordence; planning and scheduling and writing orders. Proposals
should provide a vehicle to (1) evaluate current information technology
and applications, (2) document requirements of Navy Health Care Providers,
and (3) conceptualize a prototype system to meet identified requirements.

NAVAL ATR SYSTEMS COMMAND
N89-071 TTTLE: Harpoon Employment Training on the Zenith-7248
CATEGORY: Engineering Development

DESCRIPTION: The Zenith-248 (2-248) is the DoD standard desktop camputer
(contract mmber F19630-86-D-0002). Since the Harpoon Weapon System is an
i asset in Anti-Surface Warfare, (ASW) a need exists for a trainer
that similates the concepts and performance of Harpoon employment for all
the Harpoon platforms. A training tool is to be designed to take full
advantage of the Z-248's 786 architecture and state-of-the-art Harpoon
simulation.
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N89-072 TITLE:

CATEGORY: Advanced Development

DESCRIPTION: The sophisticated nature of the Harpoon cruise missile
requires an in-depth understanding of cruise missile concepts, over-the~
horizon targeting, degradation of missile performance in a wide range of
enviromments, and a tactical understanding of the aforementioned topics as
they pertain to the S-3B Viking aircraft. A desktop camputer-based
trainer is to be designed and developed to address the complexities of
Harpoon operations in the VS conmunity. The trainer should take full
advantage of Navy standard tactical desktop camputer technologies.

N89-073 TITLE:  Harpoon Captive Carry Sjmilator
CATEGORY : Advanced Development

DESCRIPTION: Training shapes are used to conduct simulated firings. In
the case of the Harpoon cruise missile, firing commands are sent to the
training missile and stored on media. A facility is needed to replay a
similated Harpoon launch from the P-3C aircraft on a desktop camputer.
The effort should employ a cost-effective approach for maximizing current
Harpoon simulation technologies ard providing the VP commnity with a
means of reconstructing similated Harpoon launch upon immediate return
from flight.

N89-074 TITLE: A-6E Intruder, Trainer
CATEGORY: Advanced Development

DESCRIPTION: The sophisticated nature of the Harpoon cruise missile
requires an in-depth understarding of cruise missile concepts, cver-the-
horizon targeting, degradation of missile performance in a wide range of
enviroments and a tactical understanding of the aforementioned topics as
they pertain to the A-6E Intruder aircraft. A desktop computer-based
trainer is to be designed and developed to address the complexities of
Harpoon operations in the VA commnity. The trainer should take full
advantage of Navy standard tactical desktop camputer technologies.

N89-075 TITLE: Conducting Polymers
CATBGORY : Exploratory Development

DESCRIPTION: Future Naval airframes will incorporate large percentages of
nommetallic, largely resin-matrix composite materials. It is desirable
that these materials be capable of at least a moderate level of electrical
conductivity. Imnovative development is required to investigate new
polymeric materials or materials processing techniques that result in
intrinsic conductivity. In addition to materials that conduct
electronically, fast-ion or superionic conductors may be considered as
carxiidates for development. Tailorable conductivity within the basic
materials system, either by varying chemistry or processing, is highly
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desirable from the standpoint of matching properties with other material
caponents. In addition to conductive materials that have applications in
structural camponents as resins for fibers, materials that may be utilized
as adhesives or sealants are of interest. Proposed projects should
include a strong engineering basis for evaluation and result in a tested
or testable material or materials system that can be reasonably considered
as applicable to Navy aircraft or missiles following advanced development
and demonstration.

N89-076 TITLE: Nondestructive Evaluation of Composites
CATBEGORY : Research

DESCRIPTION: Resin-matrix composite materials are sametimes subject to
the formation of mmerous intermal voids, either highly dispersed or in
local aggregates or layers. Conventional nondestructive evaluation (NDE)
techniques, although generally capable of detecting porosity, often cannot
evaluate the distribution of porosity or its mechanical significance.
Innovative research is needed in NDE techniques that have the potential
for industrial or military application in this area. In particular,
cansideration should be given to the detection, location, distribution and
significance of void aggregates in resin-matrix composites. Mechanical
and physical testing of candidate resin systems in conjunction with
appropriate NDE is desirable as part of the determination of void
significance. The resin systems of interest include both single- and
milti-phase epoxies and bismaleimides. ‘

N89-077 TITLE: Chaotic/Fractal Processing and Display Methods
CATEGORY : Exploratory Development

DESCRIPTION: Since the discovery of chaos there has been an increased
interest in this new area of non-linear dynamical theory which has
provided new analysis tools to aid in data characterization. Theorists
claim that chaos is not totally random but is actually deterministic in
nature or in a "chaotic" state. Researchers involved in the analysis of
chactic signals have developed tools by which measured signals can be
tested and characterized as stochastic or deterministically chaotic.
However, because of the dynamic nature of this technology, it is difficult
to assess the extent and value of chass research to date. The purpose of
this effort is to assess the current status of chaotic/fractal research
ard to identify and develop those techniques with potential acoustic
processing and display applications. An initial survey of the field of
chaos technology should include identification of specific chactic signal
processing and potential display techniques along with simple proof-of-

demonstrations of these techniques. A subset of these techniques
should be refined and applied to the problem of broadband acoustic signal
analysis and display methods with the end product being a software package
that incorporates these techniques in an automated signal recognition
paradigm.
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N89-078 TITIE:  Electromagnetic Fluxmate Sensor
CATEGORY : Advanced Development

DESCRIPTION: The Navy is in need of a highly accurate and reliable
electramagnetic fluxgate sensor. CQurrent Navy magnetic campasses and
corresponding sensors are severely limited. Gyro drift requirements are
expensive to maintain. Purpose of this project is the development of a
fluxgate that will meet the Navy's requirements and will be 1553 data bus
campatible. It should be compatible with the Standard Attitude Heading
Reference System, the proposed New Technology Campass, and other fluxgate-
dependent navigation systems.

N89-079 TITLE: Amphibious Air Traffic Control Direct Aircraft
Identity Readout (AATC DATR)

CATEGORY : Engineering Development

DESCRIPTION: Amphibious Air Traffic Control Direct Aircraft Identity
Readout (AATC-DAIR) intrasystem data rates to and from display consoles
exceed present fiber optic (FO) (SAFENET1) capabilities of four megabits
per secord. Purpose of the project is to consider converting AATC-DAIR
consoles to SMART micro processor-controlled displays with a resulting
factor of ten data rate reduction and display update enhancements.
Conversion should include integration of FO circuits to preclude
requirements for external box; signal data converter (SDC)-Display and
SDc-Oam.rter interface circuity. Modification would convert AATC-DAIR to
a prime candidate for a local area network FO system. An additional
advantase to the use of FO system interfaces is the reduction in shipboard
weight requirements.

N89-080 TITIE: High~Speed Tracker Algorithms Study
CATEGORY : Advanced Development
DESCRIPTION: Design and document detailed camputerized simulation methods
to campare the performance of the following High-Speed Tracking
Algorithms:
1. Adaptive Alpha, Beta Filters
2. Variable Alpha, Beta Filters
3. Extended Kalman Filters
The performance parameters shall include:
a. Target position and velocity accuracy and resolution
b. Tracker tenacity during target maneuvers
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c. False track initiation rate (clear and noisy areas)

The study should also address advantages and disadvantages of each method
for use in high-speed tracking.

N89-081 TITLE: Advanced Ceramic Cutting Tools for Titanium Alloys
CATEGORY: Advanced Development

DESCRIPTION: Titanium alloys are used extensively in Navy aircraft in
both airframe and turbine engine applications. While carbides have been
used for machining titanium, they are less than optimm and contain cobalt
(a strategic metal) as a binder. The program abjective is to reduce
deperdency on cabalt imports as well as reducing the cost of machining
titanium. In the case of machining titanium alloys, the cutting tool
behavior is governed by its solubility and reactivity with titanium. The
failure mechanism is not a wear type phenamenon. The methodology for this
program would be: a) investigate ceramic altermatives to carbide cutting
tools, b) evaluate ceramic cutting tool limiting due to the reactivity
and solubility of titanium into the cutting tools.

N89-082 TITIE:  High Density Electronic Packing Concepts
CATBEGORY : Exploratory Development

DESCRIPTION: The Naval Air Systems Command is interested in the
development of novel concepts for packaging of high density electronics
for camputers and signal processors. The intent is to utilize high-speed
parallel to serial conversion for the elimination of expensive high
density multipin connectors that are currently used for parallel data
transmission. Approaches include guided wave optics, free space optics
and/or superconductor devices and transmission lines. All proposed
cancepts should have the potential of meeting the severe aircraft
enviroment.

N89-083 TITIE:  Novel High Torcue DC Motors
CATBEGORY: Exploratory Development

DESCRIPTION: The Naval Air System is interested in the design and
development of novel DC motor concepts. The motor should be capable of
developing high torque and horsepower for driving aircraft and missile
control surfaces. Very high efficiency and minimm weight and volume are
essential, as is operation in the severe aircraft enviromment. Novel
materials (e.g., rare earth magnetics, superconductors and conductive
polymers, as well as camposite casings) are of particular interest, as is
innovative design.
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NAVAL SEA SYSTEMS COMMAND
N89-084 TITLE:  Ship Manning Requirements Planning Knowledde Based
System

CATBEGORY: Advanced Development

DESCRIPTION: Officer manpower requirements are calculated for each new
ship and submarine design, and for each upgrade. In addition, feasibility
studies are conducted on an iterative basis, as requested. Each year,
stupnannmgstuhesnustbeupdated based on the ship Required
Operations Capabilities/Projected Operational Envxmment (ROC/FOE)
Instruction. Planning requirements for ship manning is a complex task,
but is governed by a fairly clear set of documented rules. Knowledge-
basedsystems (software packages) can be used to autamate and replace the
decision making and planning processes traditionally done by highly
trained personnel in narrow fields of expertise. The objective of this
project is to autamate the ship manning requirements planning process,
based on ship Required Operations Capabilities/Projected Operational
Enviromment (ROC/POE) Instructions and other guidance. The expert system
shall be developed using Guru and must run on a VAX VMS operating system.
Phase I should yield a prototype expert system to perform early officer
mamning estimates. Phase IT is expected to fully automate ship manning
requirements planning functions.

N89-085 TITIE: Transient Acoustic Analysis
CATEGORY: Advanced Development

DESCRIPTION: Improved methods are needed for separation and
identification of short duration noise sources that occur simultanecusly
or near simultaneously. Sources include broad-band, narrowband, and
canbinations of broadband ard narrow-band noise, with different sources
located at varying distances from each other. Proposals should address
innovative methods for analyzing acoustic data to process, separate, and
identify short duration events rapidly and efficiently.

N89-086 TITLE:  Fiber Reinforcement Ceramic Coatings
CATEGORY : Advanced Development

DESCRIPTION: The prublem encountered in the application of ceramic
thermal barrier coatings to gas turbine airfoils and diesel engine
carponents is coating spallation. A major factor in this coating
spallation is the inability of the coating to withstand the range of
mechanical and thermally induced stresses caused by changes in engine
power. The objective of this program is to assess the advantages of
ceramic fiber and/or whisker reinforced thermal barrier coatings in
providing coating integrity in these applications. Coatings with ceramic
fiber and/or whisker reinforcement should be campared to coatings without
reinforcement under simulated thermal cycle conditions. The project
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should include fracture analysis results, coating and powder
characterization, ard identification of ceramic fiber and/or whisker data
plasma spray parameters.

N89-087 TITLE: Shipboard Tank and Void Inspection

CATEGORY : Exploratory Development

DESCRIPTION: A major cost driver during ship availabilities is repair to
ship tanks and voids. Aneedexiststoidentifyrequiredrepairmrk
inside of Navy ship tanks and enclosures while the ship is operational;
that is, prior to the planned availability. Repair work is currently
determined while the ship is already undergomg a planned avallablllty ard
requires cleaning and gas freeing the tanks prior to any inspection.

" Tanks may be campensated (flooded with seawater as fuel is used or

- uncompensated) . Inspections include identification of side, top, and
bottom cormsmn, failed paint systems, failed welds and seams,
deteriorated piping, deteriorated electrical stuffing tubes, damaged
sounding tubes, ladders, and tank level indicators. Asb.xdylsrequlred
to determine alternative inspection methods that do not require cleaning
and gas freeing the tanks. Methods must be capable of being accamplished
by senior Navy enlisted personnel. The study should be structured towards
an operational demonstration.

N89-088 TITLE: Linear Motor Current Collectors
CATEGORY: Exploratory Development

DESCRIPTION: Linear electrical motors are being considered for various
Naval applications. Linear motor designs being considered include DC
brush camutated machines operating in seawater. The feasibility of
operating electrical current collectors in seawater must be determined and
demonstrated. The current collector (brush) system will operate at
sliding velocities of up to 20 meters per secord and carry 10,000 amperes
of electrical current for a time duration of 3 seconds. Damage to the
motor cammtator is critical and must be kept to a minimm. Required
brush operating life must be 1000 seconds or 300 motor operations at
10,000 amperes. In addition, the brush system will be exposed to seawater
on a continuous basis and the effect on overall life and performance must
be determined. Since size of the brush system will have a major impact
upon motor size, the brushes should operate at the highest possible
current density consistent with the above requirements.

N89-089 TITLE: Magnetic Silencing
CATEGORY Exploratory Development

DESCRIPTION: The Navy requires closed loop magnetic signature reduction
systems for the numerous field generating mechanical subsystems aboard
minesweepers. Each mechanical system must have dedicated signature
reduction instrumentation, all of which must work in concert to reduce the
total signature of the minesweeper below levels detectable by magnetic
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influence mines. A total system of closed loop signature reduction
instrumentation mist include such elements as: (a) magnetic sensors, b)
feedback and control electronics, and (c) power supplies and magnetic
coils. The studies will involve the design, fabrication, and evaluation
of an appropriate system, which should consist of a minimm of two three-
axis signature reduction instruments working in proximity to one another.

N89-090 TITLE: Digestible Plastic Films
CATEGORY : Exploratory Development

DESCRIPTION: Develop a substitute material for conwentional plastic trash
can liners that, when shredded, or otherwise reduced in particle size,
poses no health threat to marine life if ingested. Ingestion of plastic
wastes in the ocean has been attributed as a major cause of death to sea
turtles, marine birds, fish, and marine mammals. The substitute material
must retain the desirable properties of polyethylene trash bags (tensile
strength, wet strength, bacterial barrier, etc.) for at least two weeks
after it is used. Other applications for this product are possible. The
product of this research effort shall be a prototype plastic film and test
results report.

N89-091 TITLE: Development of Seawater Spray Nozzles for Gas
Quenching

CATBGORY : Engineering Development

DESCRIPTION: There are potential Navy applications for seawater spray
nozzles that can provide a continuocus stream of fine droplets to cool hot
exhaust gases effectively. Nozzles currently available are not capable of
maintaining a fine droplet distribution over an extended period of time or
under corditions of intermittent operation due to partial clogging of the
orifice. The investigations should include investigation of the factors
causing clogging and the development of a nonclogging design that will
maintain a droplet size distribution with a Sauter mean diameter of
approximately 100 microns at a nominal nozzle flow of 2 gallons per
minute.

N89-092 TITLE: Cleaning of Ship Coatings
CATBGORY : Advanced Development

DESCRIPTION: Numerous envirormental and safety restrictions exist
regarding the removal, handling and disposal of coatings used to protect
Navy ships' hull systems. Handling of antifouling coatings is of special
interest. Concepts are required that have the potential for removal of
ship coatings at rates in excess of 600 square feet per hour per mil of
thickness; that do not damage the substrate materials; that are usable in
a shipyard drydock enviromment; and that will not create products that are
hazardous to both the enviromment and the personnel.
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N89-093 TITLE:

CATEGORY : Research

DESCRIPTION: The highly three-dimensional (3-D) geametry of flowpaths in
modern marine gas turbines causes very camplex flow fields within the
machine. The impact of these complex flow fields on the pressure losses
and norumiform flow losses is not well understood. This project is
specifically directed at obtaining a better understanding of the flow
through 2-D and 3-D sections of exhaust diffusers in advanced marine gas
turbines. The comtractor shall develop a user-friendly computer code for
turbulent, separated and recirculated flows in conical exhaust diffusers
with dump~type collector boxes. Software should be compatible with the
VAX 11700 series computer preferably in VAX-VMS language.

N89-094 TITIE:  Identification of Ianition Criteria for Low
Vulnerability Ammmnition (IOVA) Propellants

CATEGORY : Exploratory Development

DESCRIPTION: Iow Vulnerability Ammunition (LOVA) gun propellants are
designed to resist ignition from thermal threats, and as a result are
irherently more difficult to ignite than conventional propellants. In
order to overcame the ignition problems, the chemical and physical
enviromments that enhance the ignition of these propellants must be
identified. Once these criteria have been described, an igniter system
and material can be designed that meet these requirements. Dewelop a test
procedure that will isolate and identify the chemical and physical
enviromments that improve the ignition behavior of IOVA gun propellants.
With the results of the designed tests, describe an igniter material and
system that will improve the ignition reliability of LOVA propellant in a
gun system.

N89-095 TITLE: Integral Dielectric/Heat Sink for Electronic
Devices

CATEGORY : Exploratory Development

DESCRIPTION: Electronic devices with increasing power output levels are
required in every Navy weapon and platform system. Many such devices
consist of a printed circuit board (PCB) bonded to a metal heat sink to
remove heat fram the board. There is potential for significantly
improving the reliability of the device by eliminating the bond between
the PCB and the heat sink. The goal of this topic is to demonstrate that
a dielectric material can be fabricated with sufficient thermal
conductivity to eliminate the need for a separate heat sink in the device.
Concepts including monolithic materials such as aluminum nitride and/or
novel camposite designs should be considered. Beryllium oxide is
suggested as the standard for comparison with new material concepts.
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N89-096 TITLE:  Reinforced Intermetallic Materijals
CATEGORY : Exploratory Development

DESCRIPTION: Supersonic/hypersonic tactical missiles such as Standard
Missile Upgrade are designed with fins and other external structural
camponents that must operate at temperatures in the range of 2,000°F to
3,200°F. Few materials retain structural integrity in this temperature
range. The family of intermetallics (aluminides, beryllides) hold some
promise, and should benefit from fiber reinforcement that could provide
structural stability at high temperatures cambined with toughness during
camponent fabrication and prelaunch handling. Proposals are sought with a
demonstrated capability to fabricate intermetallic compounds, cambined
with an approach/work plan for demonstrating that reinforced intermetallic
camposites can be fabricated. Preliminary test data, sufficient to
indicate the quality of the composites, should be provided to support
implementation of a Phase II effort.

N89-097 TITLE:  Polymer Matrix Composite Heat Sinks for Electropic
Devices

CATEGORY : Exploratory Development

DESCRIPTION: The Navy is currently supporting development of a Standard
Electronic Module (SEM) aspartoft.heStandardHardwareAcquisitimaxﬁ
Reliability Program. In order to meet new design specifications, heat
sinks will be required that have a thermal expansion in the range of 2.8
pooy©F, and a thermal conductivity of at least 250 W/MPK. These combined
properties are not presently achievable in polymer matrix camposites.
Novel approaches are sought such as conductive polymers and/or metallic
additions to the camposite, which will meet these goals. The new heat
sink should be amenable to standard polymer matrix processing.

N89-098 TITLE: Neural Net Software Applications
CATBGORY ¢ Exploratory Development

DESCRIPTION: Knowledge-Based Systems are powerful software tools that can
be used to solve camplex problems in narrow areas of expertise. A user of
a present day expert system can say he or she is 70% sure that a rule
applies, but he or she cannot say that only 70% of the rule is correct. A
neutral network can deal with the latter case. The neutral network
implements this with a concept called "nearest neighbor classifier" of
patterns, with the rules being interpreted as variations of patterns.
Neural nets learn by example and by experience, and can recognize
relationships between data that have no apparent cérrelation. Neutral
nebmrksoftwarecanimmasethepoweroflcmledge—basedsystarsby
helping the system "learn" faster and with less human programming. This
form of machine learning should make it much easier to develop expert
systems in the future. The purpose of the project is to evaluate the
level of maturity of currently available neural network software and
demonstrate potential applications within the Navy where the best payback
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can be expected, such as front-ending expert systems. In addition, a
detailed plan of actions should be identified for the design, development
and implemention of selected applications for use within the Navy. Phase
II is to develop selected application packages, user assistance and
documentation, and provide the necessary interfaces with existing NAVSEA
information resources. The offeror must be thoroughly familiar with both
expert systems and neural nets.

N89-099 TITLE:  Application of Fiber-Optic local Area Networks
{IANs) to Shipboard Vojce Systems

CATEGORY : Engineering Development

DESCRIPTION: Innovative concepts are sought for the development of fiber-
optic local Area Network (IAN) based shipboard voice commmication systems
that would have the following attributes: (a) modular growth capability:
(b) all fiber-optic interfaces; (c) both tactical and administrative voice
traffic capablllty, (d) external interface (radio) capability; (e) high
circuit availability (e.g., multiple-vendor open architecture using
comnercial/military standards).

N89-100 TITLE: Non-Acoustic Sensor and Guidance for Underwater
Vehicles

CATEGORY : Exploratory Development

DESCRIPTION: The use of sound in sensor, guidance, and control
applications in underwater vehicles limits capability growth by the
inherent slow speed of sourd in water and the physical effects of the
ocean enviromment on sound propagation. Capability is needed to
accamplish these functions using non-acoustic means. The dbjective of
this effort is to explore and ultimately develop non-acoustic sensor
capabilities along with the associated guidance and control for
application in small, high~speed underwater vehicles.

N89-101 TITLE: Acoustically Damped Torpedo Propellers
CATEGORY : Advanced Development

DESCRIPTION:. Torpedo propellers operate in a nommiform flow and are
subjected to time-varying water-induced forces. The interaction of these
flow induced forces upon the propeller produce noise. If the marine
propeller were constructed of damped materials, with improved damping
properties, the 1evel of the noise would be reduced. Many materials with
good damping Jjes have been investigated, but most have insufficient
strength ard are difficult to machine into a propeller shape.
Proposals are solicited for the construction of a simplified test
propeller of a material with inherent good damping. The propeller will be
approximately 9 inches in diameter and consist of four blades. The design
will be supplied to the contractor. The studies should specify the
material candidates along with the mamufacturing technology rationale.
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N89-102 TITLE:

CATBEGORY Exploratory Development

DESCRIPTION: There is currently a very strong interest in the use of
metalized underwater explosives, but uncertainties exist about the timing
of the reaction of the metal and the extent to which it contributes to
explosive performance. The goal of this project is the development of a
method that determines both the temperature ard pressure of the explosive
product gases as a function of time. The temperature can be expected to
be as high as about 2,500°K and the pressure as high as 100 kilaobars.
Temporal resolution of 1 msec or better is desirable.

N89-103 TITIE:  Expert System Application to a Commanding Officer's
Cognitive Process

CATEGORY: Advanced Development

DESCRIPTION: Through all phases of an Anti-Submarine Warfare (ASW)
engagement, the Commanding Officer (00) is burdened with critical, time-
deperndent decisions. Datamaybescaxceorrmxemstent anicurrent
actions may depend on previous actions or events for a successful mission.
A requirement exists to replicate the cognitive process of a @ by an
expert system. A prototype software system built upon ASW mission phases
is desired for possible implementation in future combat systems.

N839-104 TITIE: Intermittent Contact Evaluation
CATEGORY : Advanced Development

DESCRIPTION: There exists a need for the capability to evaluate sporadic
sonar contact over long periods of time, such as 24 or 48 hours. A
difficult problem faced by the Commanding Officer is the assessment of
intermittent contacts, such that a number of related contacts can be
cmvertedmtosohdcorrtactonthetargetofmterwt A prototype
evaluation technique or system is desired in order to demonstrate concept
feasibility.

N89-105 TITLE: Underwater Range Data Display Upgrade
CATBGORY : Engineering Development

DESCRIPTION: Present displays of real-time range tracking data are done
on color CRTs using separate X, Y (plan), and Z (depth) plots. This
requirestheviewertointegratemetwoplotsmerrtallyinorderto
visualize the true picture. A three-dimensional (3-D) projection system
would eliminate this process, making the situation clearer and more
meaningful to the viewer. Offerors shall perform a literature search to
determine the state of the art and the feasibility of applying holographic
projection techniques to display three~-dimensional (3-D) real-time
underwater range tracking data. It is envisioned that a satisfactory
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holographic display of range tracking data would initially be projected in
a volume no larger than 3 x 3 x 5 feet in a dimly lit room. Computer—-
generated symbols for ships, sulmarines, torpedoes, aircraft, and other
tracked objects (participants) would be displayed in 3-D in various
colors. Variable persistence wake tails indicating speed and direction of
previous motion would be appended to chosen symbols. The deliverable
report should list:

1. All entries found in the literature search.

2. The state of the art of real-time 3-D data displays using
holographic projection.

3. Techniques used for projecting holographic images.

4. Present image intensity in holographic displays.

5. Interfacing of camputer-driven data to holographic projection

systems.

6. Feasibility and cost estimate of applying holographic projection
to display range tracking data. The feasibility and cost
estimate should include equipment availability, development
requirements, interfacing and software development, and
integration requirements.

N89-106 TITLE: Detection of Bottom Deployed Mines
CATEGORY Engineering Development

DESCRIPTION: There is a need to determine the optimm frequencies for use
in a mine detection ami classification sonar system. The optimum
frequency will be not only a function of the degree of resolution
required, but also will be a function of the size of the mine, the range
desired, the scattering strength of the mine, and the bottom conditions.
The purpose of this task is to conduct an experimental evaluation using a
breadboard sonar set operating at multiple frequencies and using various
canister sizes as targets to determine empirically a matrix of trade-offs
with respect to range, frequency, aperture, resolution, pulse length, and
pulse shape. The deliverable product of this task is a final report
describing the actions taken and the results, as well as a recommendation
for follow-on action.

N89-107 TITLE: Technology for Development of a Mine Avoidance
Submarine-Tethered Remote Operating Vehicle

CATEGORY : Engineering Development

DESCRIPTION: There is a need for a remote operating vehicle (ROV) that
will operate fram and forward of a submarine to ensure an essentially safe
path through a mine field. The ROV will consist of a sonar transducer and
hydrophone array operating at multiple frequencies in order to provide
long-range search, medium-range detection, and short-range classification
capabilities. The ROV will be tethered forward of the submarine at a
predetermined distance to detect and classify mines and relay the
information by cable to a display aboard the submarine, thereby allowing
time to maneuver. The coverage of the sonar set will be 180 degrees

126




———-f

forward of the ship, with the capability of side-scan for 270 degrees
coverage. The system will operate narrow-band for high resolution, and
will provide a display of range, height-above~bottam, and three-
dimensional imaging. The ROV will also be stored on the sulmarine when
not in use. This task is to address a conceptual design. A subsequent
task will be to prototype a camplete system for evaluation at a Navy
facility. The deliverable product of this task is a final report
describing the actions taken and the results, as well as a recommendation
for follow-on action.

N89-108 TITIE: Monolithic Composite Periscope Fairing
CATEGORY : Advanced Development

DESCRIPTION: Conduct an engineering feasibility study to mvestlgate and
recommend materials and catpatzble processes to replace existing periscope
fairing assemblies with one-piece construction, water-resistant
camposites. 'meconoeptstnndbeadaptabletovanmshydrodynam.
shapes. The fabrication process shall be dimensionally controlled to
eliminate final machining. The structure should demonstrate improved
impact resistance and superior water absorption capabilities over and
above conventional fiberglass.

N89-109 TITIE:  Materials for Underwater Explosion Shock Wave
Attemation

CATEGORY: advanced Development

DESCRIPTION: Conduct feasibility studies of using plastic materials and
processes that lend themselves to the manufacture of closed-cell foams
with high air volume, in the range 75% to 85%, to attemuate the shock wave
produced by an underwater explosion.

N89-110 TITLE:  High-Strength, Lightweight Torpedo Hulls
CATEGORY : Advanced Development

DESCRIPTION: Submarine-launched torpedoes currently use either cast or
forged alumirnum hull sections. Relatively thick hulls are required in
order to withstand the hydrostatic forces encountered during deep-depth
operations, and dynamic forces developed during shipboard testing. The
thick hulls contribute significantly to the overall torpedo weight. Hull
sections made of alternative materials are desired. The material must
have higher strength/weight and/or stiffness/weight ratios than the
existing design, and must be competitive in mamufacturing costs. The hull
sections must be 21 inches in external diameter and no less than 19 inches
in internal diameter. Penetrations for cables, access covers, etc., are
required. Nonpermanent end joints are also required to permit torpedo
disassembly.
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N89-111 TITIE:
CATBGORY : Engineering Development

DESCRIPTION: The loss of practice torpedoes and the compromising of
weapon systems due to their recovery by foreign goverrments is of concern
to the Navy. Improved systems are needed to ensure location and recovery
of all losses. The desired device is an end-of-run locator which would
respadmlytoanencodedacasticnessage. This would prevent
mxthorizedpetsamelfrunlocatmglosttorpedos Such a device would
be applicable to all torpedoes and potentially to other systems. A
detailed definition of system requirements and development of a high-level
system specification is desired auring Phase I.

Ng9-112 TITLE:

CATEGORY : BExploratory Development

DESCRIFTION: Irnovative concepts are desired which would provide an
Wmmwmmm
cammmication systems. The existing prelaunch cammmication mechanism is
via an umbilical cable ("A-cable"). The umbilical has a large 65-pin
coamector that is attached to the torpedo tube breech door and a smaller
camector that is attached to the torpedo with shear screws. In addition
to occasional electrical short circuits when the torpedo tube is flooded,
excessive time is required to camplete all comnections with the tube.
Postlaunch cperation irnvolves: a) two-way commmnication via a single
conductor guidance wire with seawater return; b) guidance wire payout
concaurrently from both shipboard and torpedo wire coils; and ¢) limiting
of ship speed and maneuverability to avoid guidance wire fouling with
either the ship's propeller or the towed array. Two solutions to these
problems have been conceived but not developed:

1. Prelaunch commmications via matching transformers.

2. Postlaunch conmmications via a short-range acoustic data link
between two transponders which remain in close proximity after
being deployed by the ship and torpedo.

Offerors are not limited to the above concepts and may address either the
prelaunch issue, the postlaunch issue, or both. If both issues are
addressed, separate proposals should be submitted.

N89-113 TITLE:

CATEGORY : Management and Support

DESCRIPTION: The Assistant Chief of Naval Operations for Naval Warfare
(OP-07) is directing the development of stand-alone Top Level Warfare
(TLWRs) for Anti-Air Warfare (AaW), Anti-Submarine Warfare
(ASW), Anti-Surface Warfare (ASUW), and Strike Warfare (SW). These will
be followed by TIWRs for other major mission areas. As there will be no
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TINR specifically addressing Electronic Warfare (EW), the requirement
exists to ensure that each Warfare TIWR includes EW architectures that
effectively and efficiently interface with and provide improved cambat
effectiveness across all warfare areas. This study effort should focus on
next-generation EW systems requirements. This effort will include work
sessions with both operational and technical experts, translate this
knowledge by means of multi-attribute utility analysis, relative
comparison techniques, computer models, cost-benefit analysis and other
decision support tools to prioritize programs and equipment that meet
TINRs and which support Program Objective Memorancum (POM)/Special
Procurement Program (SPP)/Five Year Defense Program (FYDP) and other
program plamning efforts. The abjective is to identify deficiencies in
caxrent and plamned EW equipment performance and to provide
recamendations for achieving required performance capabilities.
Deliverables under this project shall include a listing of all EW programs
prioritized by performance benefit and life-cycle cost; and cost/benefit
anxves depicting recommended order of procurement for specific EW
equipments/capabilities.

N89-114 TITIE:

CATEGORY : Exploratory Development

DESCRIPTION: Present travelling wave tube (IWI) technology is labor
intensive with high failure rates in manufacture. A second generation
TWT, with a simplified design, capable of being produced with greater
autamation is required for expendable applications. Research would focus
on demonstration and validation of designs and fabrication techniques that
will lead to a second generation I/J band pulsed, low-cost, experdable
TWT. Design to price goal is $2500.

N89-115 TITLE:

CATEGORY : Engineering Development

DESCRIPTION: The Navy needs a transportable, programmable device capable
of similating a realistic electramagnetic signal enviroment at RF in the
2-18 GHz band for ESM system training and testing applications. The Navy
is axrently using a portable device known as the Training and Maintenance
System (TRAMS) to train ESM operators in a similated threat radar
enviromment of up to 150 signals. A major drawback is that the system
produces only a baseband video output with digital signal information. In
order to fully test ESM receiver front ends, it would be desirable to add
an radio frequency (RF) capability to the TRAMS (e.g., VUs, synthesizer,
etc.).
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N89-116 TITLE:  Passive Ranging Algorithm Using Electro-Optic Data
CATEGORY : Engineering Development

DESCRIPTION: An algorithm is required for passively ranging ships and
other floating adbjects of interest using an electro-optic sensor. Many
caurrent passive electro-optic sensors do not readily provide range to
cbjects that are being viewed. There is a requirement for a ranging
algontlmthatmllcperateontheoutputparametexsofascanmm
electzo—optlc system. Many of the classic ranging tedm:.qtm are not

applicable since they require miltiple apertures, require resolution
greater than that available from electro-optical systems utilizing

discrete detector elements, or assume ideal conditions such as a stable
platform, nonmaneuvering targets or high signal-to-noise ratios.
The contractor will 1.) campare existing passive ranging techniques or
propose new techniques; 2.) analyze the most pramising techniques, to
include the effects of optical aberrations, detector element size and
geametry, stabilization, uncertainties in the vertical reference, aobjects
of unknown size, geametry, as well as maneuvering of both the ship
platform and the viewed object; 3.) perform a camputer similation of the
alqonttm(s) to determine the effectiveness of the algorithm under diverse
operating conditions; and 4.) prepareacmpxtersoftwareblockdlagram
demonstrating an implementation methodology of the algorithm in a general-

purpose camputer.

N89-~-117 TITLE: Advanced Technology Applications for Electronic
Support Measure (ESM) Receivers

CATEGORY : Advanced Development

DESCRIPTION: Current shipboard Electronic Support Measure (ESM) receivers
were developed to detect conventional range tracking pulse radars.
Advances in radar technology (spread spectrum, low power, very short and
very long pulsewidths, frequency agility) amd emitter density and electro-
magnetic interference (EMI) problems drive new requirements for future
receiver designs. An in-depth study is required that addresses the trade-
offs and affordability of various receiver architectures, considering the
availability of advanced technologies such as MIMIC, GaAs, DRFM 1SI
modules, acosto-~optic, microscan/compressive techniques, and azimuth-
frequency mapping. Study shall evaluate technical risks, performance
gain, MI immmnity, signal management, and cost factors. Phase II shall
include the brassboard development of critical elements in the receiver
architecture.

N89-118 TITLE: in Support of an EQ velg_.m' Wave
Tube W th Extended 1 ife

CATEGORY : Advanced Development
DESCRIPTION: Present traveling wave tubes (TWIs) were designed for

immediate use in applications requiring frequent radiation of the tube.
When stored for long periods of time or when not energized regularly,
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their vacuum envelopes degrade, leading to tube failure. Design/
mamufacturing improvements are required leading to a tube that is capable
of prolonged shelf life (greater than 5 years) without the need for
periodic degassing of the vacuum envelope.

N89-119 TITLE: Direction of Arri DOA) Pulse
Antenna Array

CATBGORY : Advanced Development

DESCRIPTION: Radar pulse sorting in Electronic Support Measure (ESM)
systems is often done using only frequency, pulse repetition interval, and
pulse width as sorting parameters. Direction of arrival (DOA) is another
signal parameter that can be used when monopulse techniques are employed
to allow each pulse to be tagged with DOA. However, multipath can
significantly degrade the accuracy of the measured DOA. Purpose of the
project is to develop an antenna array that will provide radar pulse-to-
pulse (monopulse) direction of arrival pulse sorting in a near sea
surface, severe maltipath envirorment. The array must fit into a package
less than 8 inches in diameter and cover the SHF and EHF bands.

N89-120 TITLE: Tactics Development for Coordinated Usage of
Onboard/Offboard Electronic Warfare (EW) Systems

CATEGORY: Exploratory Development

DESCRIPTION: Various onboard and offboard EW systems (Electronic Support
Measures (ESM), AECM, DECM, and Decoys) have been developed for shipboard
use in naval warfare. Generally, these systems are employed as stand-
alone methods by single ships for anti-ship missile defense (ASMD) and
counter-targeting (false targets, confusion, deception) purposes. Few (if
any) tactics are available to warfare coammanders that provide guidelines
for m’_ma__ted employment of all EW assets available in multi-ship
scenarios or which provide the tactical commander the most effective
utilizatlcm of assets throughout each phase of the engagement. The

exists for a two-phased analysis that would determine
technical feasibility and approach for coordinated multi-ship cooperative
countermeasures. FPhase I would include threat analysis (performance and
vulnerabilities) and analysis of friendly-force capabilities. The
abjective of this phase is to identify deficiencies in current
capabilities and to provide preliminary recommendations of proposed
cooperative tactics. Phase II results would provide detailed
recammendations for employment of coordinated tactics, including trade-off
analysis of technical risk/performance and cost/schedule impacts. This
study should include (but not be limited to) cambination of techniques
such as false target generation, cooperative "blinking," blip enhancement,
ABCM (ownship/multi-ship/offboard helo), DECM/Decoy Integration (DDI),
Ship Automated Decoy Integration (SADI), and counter-ARM techniques.
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N89-121 TITLE: Functional Recognition of Radar Signals
CATEGORY : Exploratory Develcpment

DESCRIPTION: The Navy requires a functional radar signal recognition
capability to enhance radar threat warning capabilities aboard submarines.
Increasing camputer capability and years of building data bases have led
the Navy to providing a submarine Commanding Officer with specific emitter
and platform identification to make threat/non-threat determinations.
Prior to computer-based systems, Electronic Support Measure (ESM)
operators were trained to identify radar emitters using a set of "thumb"
rules to report the emitter type (function). This process has not been
mechanized in our camputer-based systems. These "thumb" rules need
translation into algorithms for Navy systems so that an emitter is
identified and reported by function. To meet the functional radar signal
recognition requirements of the Navy, the contractor should:

1. Identify all functional recognition categories and determine the
ranges of each parameter in the category.

2. Determine the impact of any parameter not measured by the system
on functional recognition and identify possible solutions.

3. Define threat in terms of radar function and develcp a decision
tree for contact reporting.

N89-122 TTITLE: Develop DataBase of Potential Electronic
Warfare (EW) Non-Developmental ITtems

CATBEGORY : Advanced Development

DESCRIPTION: A requirement exists to develop a camputerized list (PC
campatible) of Electronic Warfare Directorate applicable Non-
Developmental Items (EWNDI) with sources, major characteristics (e.q.,
voltage, frequency, envirommental capability), and available data (e.q.,
test, storage, reliability). This effort should include state-of-the-art
hardware with the following as examples of EWNDI: high-voltage power
supplies, thermal batteries and seawater batteries, lithium batteries,
traveling wave tubes, delay lines (optical), photo diodes, transmission
canpanents, etc. The purpose of this list, whose extent is currently
unknown, is for use in Government Requests for Proposals and to provide
cost-effective alternatives to design and development in future contracts.

N89-123 TITIE: Quantitative Iubricating Oil Debris Monitoring and
Analysis

CATBGORY : Advanced Development

DESCRIPTION: With the development of new, technically advanced gas
turbine engines and high-speed diesel engines, the need to monitor
critical parameters such as lubricating oil system debris is a necessity.
0il debris monitoring is now an established technique used throughout the
aircraft industry to detect incipient failures of oil-wetted components in
gas turbine engines. Oil-wetted components wear and fail by the removal
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of material from their load bearing surfaces. Figures available for gas
turbine engines state that approximately 30% of all engine failures are
caused by metal particulate contamination in lubricating oil systems.
Quantitative debris monitoring permits the early detection of lubricating
oil system particulate contamination and impending component failures.
Spectrographic oil analysis is the most widely used and accurate oil
monitoring and analysis method. Because these spectrographic analyzers
are large in size and very expensive, only a few laboratories have them.
As a result, oil samples must be transported long distances in order to
accurately monitor oil chemistry, thus limiting the timeliness of the
information received. Proposals should address the development of a
portable spectrographic lubricating oil analyzer that could be located
conveniently onboard a ship or carried from ship to ship. Proposals
should address development feasibility, design, installation, testing,
and implementation, as well as contain a plan of action and milestones to
camplete the task.

N89-124 TITIE: MK 6 Life Raft Improvements
CATEGORY: Engineering Development

DESCRIPTION: Operational requirements of U.S. Navy Ships dictate
improvements to the existing MK 6 life rafts. Life rafts, as a lifesaving
device, must have extremely high reliability requirements. Current MK 6
life raft design experiences nominal inflation failures caused by
inadequate contaimment of the life rafts to take rough treatment during

transportation and stowage and inherent inflation system design
shortfalls. Proposals are sought on the following:

(a) Improved methods to encapsulate the life rafts,
(b) Provide a campletely reliable inflation system,
(c) Reduce cost of and improve recertification program.

Phase I will be a design study detailing the improvements. Phase II will
require fabrication of a prototype for at sea testing. Although an
existing life raft can be provided as a test platform and as the core
around which the improvements are designed, a camwpletely new life raft
design developed as a result of this study could also be considered.

N89-125 TITLE: Shipboard Composites
CATEGORY : Exploratory Development

DESCRIPTION: The Navy currently uses machinery foundations and other ship
camponents made of various steels which require high level of maintenance
in order to control corrosion. These camponents also contribute to the
overall weight of the ship. Modern materials such as glass-reinforced
plastic (GRP) amd graphite camposites offer properties such as high
strength-to- weight ratios and resistance to corrosion which could make
them attractive alternatives to steel for use in some shipboard
applications. Proposals are solicited for applications of composites to
shipboard use. The proposed effort would produce a system concept
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definition including a trade-off study of proposed materials and a
camparison with those currently in use in order to define requirements,
limitations, advantages and disadvantages of each in the marine
engineering envirorment. Also included would be a survey of potential
applications for these composites in the shipboard enviromment.

N89-126 TITLE: Docking Blocks Technology
CATBGORY : Engineering Development

DESCRIPTION: Docking blocks used in drydocking U.S. Navy ships are
presently constructed of wood (and also, at times, steel and concrete).
The blocks must be custom cut and fitted for each docking. Also, the
proper wood is difficult to obtain, its properties vary widely, and its
condition after extended use is difficult to judge. A dependable, cost-
effective alternative to the present blocking system is needed. The Phase
I effort would include identifying existing methodology and requirements
and developing approaches for designing and testing alternatives. FPhase
II would implement the development and testing of one or more innovative

blocking systems.
N89-127 TITIE: Low-Frequency Vibration and Acoustic Measurements
CATBGORY : Engineering Development

DESCRIPTION: Provide technical analysis for the development of a
measurement standard for the extremely low-level frequency measurement
range: 2 Hz to 10 Hz vibration, with applied acceleration to 10 g at
+1.5% uncertainty and 20 Hz to 50 Hz acoustic signals with +0.2 dB
uncertainty, in the presence of high sea-noise levels. Vibration
measurements are extremely critical to ship silencing and failure
prediction systems aboard submarines (such as the SSN-21) and surface
ships. Isolation from urwanted vibrations is reguired for ship silencing,
inertial navigation instruments, ultraprecision machining operations, and
pointing and tracking systems. The TRIDENT SSBN 726 Class Vibration/Noise
Monitoring System is an example. Systems such as this support ship
silencing programs, assess the effectiveness of noise isolator designs and
define acoustic noise sources in underwater weapon systems. These systems
usually employ accelerometers that depend directly on calibration sources
and standard accelerometers to simulate/calibrate vibration modes. The
requirement is to achieve the best sensitivity and lowest uncertainties
attainable. Underwater weapon system test facilities utilize acoustic
transducers and hydrophones to performance test hull designs, torpedo
launch tube designs and missile target simulators. They are also used in
Navy range operations where submarine and weapon structure-borne and
airborne noise sources are monitored for noise signature analysis and
noise reduction projects. Measurements are required to reach the lowest
possible levels to achieve effective noise reduction results. Transducer
and hydrophone calibration is at the heart of system improvements.

Qurrent techniques and equipment are inadequate and limit program
accanplishments. Improved methods and systems are needed for more
accurate measurement of wider acoustic bandwidths, sound pressure,
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acoustic intensity, and radiated sound power. Calibration methods and
systems are nonexistent for sound intensity (sound pressure x particle
velocity) transducers and reference sound sources used for sound power
camparison measurements.

Ng9-128 TITLE: Data Base Architecture for Battle Force Tactical
Training

CATBEGORY: Advanced Development

DESCRIPTION: The ability to generate an accurate and plausible scenario
for Battle Force tactical training is deperndent on the quality and
quantity of data fram which to select. There are mmerous data bases in
use today that support the unique requirements of individual training
systems. To fully support Battle Force tactical training, a scenario
author should have a means to access all of these existing data bases.
Since these data bases are in different programming languages, in
different levels of detail and serve different purposes, a means to
assimilate, translate and correlate them is required. This requirement is
to design an architecture that will support cambining and collating the
variety of data currently available. This architecture should also permit
addition of new data as it becomes available. The architecture should
utilize a higher order language (HOL) and commercially available camputers
and peripherals.

NAVAL SURFACE WEAPONS CENTER/WHITE OAK IABORATORY

N89-129 TITLE: Biodegradation of Heavy Hydrocarbons
CATEGORY: Exploratory Develcpment

DESCRIPTION: Some eight bacteria have been isolated which utilize
asphalt-20 as a substrate. The interaction has been studied. It appears
that the interaction with the substrate is camplex; it involves the
production of a surfactant and possibly an enzyme. The thrust of this
topic is twofold: the production of the surfactant should be enhanced and
the possible enzymatic interaction clarified.

N89-130 TITIE: laser Optical Detection of Dynamic In-Plane
Mechanical Displacements

CATEGORY : Exploratory Development

DESCRIPTION: Conventional optical interferametry has been shown to be
suitable for the detection of the out-of-plane displacement of ultrasonic
waves propagating in solids. In thin plates the in-plane displacements
characterize the modes bearing useful information on the elastic stiffness
properties. Proposals are sought for optical techniques and fiber-optical
devices for detection of such displacements in carbon and metallic
conposites. Considerations should be given to the effects of material

135




surface conditions (e.g., highly absorbing, specularly reflecting,
diffusely scattering), bandwidth, and signal-to-noise problems associated
with measuring small displacements in a non-ideal envirorment.

N89-131 TITIE: Shock-Resistant Circuit Breakers
CATEGORY: Engineering Development

DESCRIPTION: Circuit Breakers with improved resistance to high impact
shock are of interest for use in 120 volt, 50 ampere (max) circuits. The
shock enviromment is a broad spectrum of frequencies. Variants of design
and/or new concepts leading to improved performance are sought.
Technologies may include conventional designs augmented by magnetic, shape
memory alloy, spring force, mechanical, or other camponents. A successful
device will preclude unintended opening of the breaker due to shock
without inhibiting normal actuation of the breaker. Simplicity of concept
is preferred. The Naval Surface Warfare Center (NSWC) will perform shock
tests on prototype devices at no charge to the successful proposers.

N89-132 TITLE: Synthesis and Characterization of High Purity
Explosive Compounds

CATEGORY : Advanced Development

DESCRIPTION: A need exists for a supply of individual samples of a wide
range of nitrodiphenylamino-N-nitroso compounds of optimal purity and of
detailed structures characterization by to?raphlc bd'xavmr (HPI_C
g.c),mxclearmagnetlcresonancespectroscopy 13cand 1 ),

high resolution, mass spectrometry and UV-vis spect.ra Specifically,
mono, di, tri and tetranitrodiphenylamine-N-nitroso campourds are desired.
Standardized procedures should be established for regio-selective
nitration of diphenylamine and optimal conditions for N-nitrosation of
nitrated diphenylamine samples. Longer term goals will focus on the
course and kinetics of thermal decomposition of representative members of
the mano, di, tri, and tetramtmdlphenyl amine-N-nitroso derivatives.
Ancther deslrable goal is the synthesis of 13¢ enriched analogs of several

of the key campounds.
N89-133 TITLE: Non-Carbon Based Energetic Systems

CATBGORY ¢ Research

DESCRIPTION: The overall objective of this proposed project will be to
provide the basic knowledge and understanding required to achieve high
energy-density performance combined with a high degree of insensitivity in
new non~carbon based energetic material systems. The object of this
project is to devise a method of estimating heats of formation for organic
campournds containing boron, nitrogen, phosphorus, fluorine, oxygen and/or
hydrogen. The end result of the project should include or make possible
the derivation of bond energies for single or multiple bornds between the
aforementioned elements. The effort may include, but is not limited to,

136




the campilation of heats of formation in the scientific literature and the
calorimetric determination of heats of formation of model borazine and

phosphazene campourds.
N89-134 TITLE: Evaluation of X- i for
Materials Characterjzation

CATEGORY : Research

DESCRIPTION: Recent progress in three-dimensional X-ray microtamography
(e.g., Science 237, 1439, 18 Sept. 1987) suggests that the technique holds
cansiderable prcmise for the characterization of explosives and solid
propellants in terms of filler particle size distributions, size
distrmrtlms of voids produced during manufacture or service life, mixing

ities and particle camposition. The proposed evaluation should
try to establish the capabilities of this technique with both the
synchrotron and the laboratory X-rays sources for particle size
distribution measurement (resolution and accuracy), for particle and
hamogeneity mapping, for particle composition determination and for void
sizing and mapping. Actual demonstration of capabilities on inert
propellant or explosive simulants is highly desirable. (Inert simulants
can be supplied by the Naval Surface Warfare Center (NSWC).

N89-135 TITLE: Radiation rt for Mini-
CATEGORY : Exploratory Development

DESCRIPTION: Radiation transport programs are presently computer limited,
for example, in predicting fields from 100 weapons stored aboard an
aircraft carrier, or in transporting a particle beam through the
atmosphere and predicting its reactions with a missile structure. Aas a
result, the complexity of the physical model and the number of different
situations studied fall short of what is needed. Radiation transport
physics lends itself to efficient modeling on parallel processor machines.
The desired result is the statistical combination of many independent
events, and locating the events in three dimensicns (four if time-
dependent), and it can benefit greatly from the fast attached processors.
Therefore, programs designed for these machines will find immediate use in
solving radiation transport problems. Computer programs that predict
weapon nuclear radiation amounts and their effects on shipboard

or systems are needed. These codes should make use of the new parallel
processors such as Digital's Polestar or Weitek's XL~8000.

N89-136 TITLE: Development of Bulk-Density Al,04 Thin Films
CATBGORY @ Exploratory Development

DESCRIPTION: The Navy has a need in a variety of applications to
fabricate thin A1,03 films which have the density of the bulk material
(3.97 gm/an3) and are uniform in thickness. A request for proposals is
made for the development of a technique for which a thin film can be
produced having thicknesses between 100 and 1000 nm. Films of this type
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shall be mamufactured and delivered to the Naval Surface Warfare Center
(NSWC). The linear thickness of each film shall also be provided. Film
densities will be verified at NSWC. Substrate materials should consist of
low atomic mumber elements, preferably carbon or silicon.

N89-137 TITLE: Non-lethal Anti-Swimmer System
CATEGORY : Exploratory Development

DESCRIPTION: A requirement exists for the design, development and
demonstration of a non-lethal anti~-swimmer device/weapon capable of
deterring a casual underwater swimmer fram entering an area of restricted
water. Since the device would be used against a swimmer during peacetime
and possibly in a foreign harbor, the device can render only temporary
discamfort, causing the swimmer to surface and to promptly leave the
restricted area. The device would not cause any permanent or temporary
damage to the swimmer. The device must be effective to greater than 200
yards ard portable, less than 50 pourds.

N89-138 TITIE: Holographic Optical Element Fabrication
CATEGORY ¢ Exploratory Development

DESCRIPTION: Holographic optical elements provide a means of reducing the
size and weight of optical signal pmcssmg systems for use in such
applications as missile seekers and other airborne weapon systems.

Simple, economical, integrated, computer-aided design and fabrication
systems are requlred to allow practical experimentation and development of
widespread application of holographic optical elements as replacements for
conventional optical elements.

N89-139 TITLE: Shock Hardened On—-Board Data Acquisjtion System
CATEGORY : Exploratory Development

DESCRIPTION: Develop a campact, rugged, 12-channel minimm, on-board
digital data acquisition system, capable of measuring and recording shock
experiences associated with weapon delivery and use. Shock experiences to
be measured will include: bamb rack ejection, parachute or fin opening,
water entry, bottom impact, target impact, counter mine, etc. The system
shall be self-contained, packaged as small as possible, and may be of
modular design. Each module must contain at least four data channels and
typically be 2-1/2 inches maximm dimension. The system shall be powered
fram internal batteries, and capable of one month of data storage. The
system shall measure and store data of appropriate amplitude from analog
devices at programmable sampling rates up to 10 kHz data for 400 mS or 200
Hz data of equivalent duration. The data shall consist of 12 bit words of
A/D data. Each data channel shall have separate triggering criteria which
are software selectable and include such parameters as threshold level,
filtered level, and integrated record level. Elapsed time to enable
criteria and capture of reference baseline (pre-trigger data capture)
shall also be provided. The system shall survive and operate after
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exposure (25 or more times) to all pre-test test, and post-test
enviraments (vibration, shock, temperature, humidity, pressure)
associated with its use. Pre-test setup and post-test data retrieval
shall be campatible with an IBM PC-AT or equivalent camputer. Design
considerations shall include possible expansion/use of this system as an
on-board vibration and temperature digital data acquisition system.

N89~140 TITLE:

CATEGORY : Exploratory Development

DESCRIPTION: Future missions of the Navy's Sulbmarine lLaunched Ballistic
Missiles may require the development of new maneuvering re-entry bodies.
The required aerodynamic performance is a major factor in determining the
external shape of the body. Both size and shape of the body are
determined in part by the internal camponents that must be packaged
within the body. A camputer program is desired that will aid in
developing the size and shape of a maneuvering re-entry body for specified
required performance and specified intermal camponents to be packaged. It
is desired to determine the optimized size and shape for one of several
pertinent criteria.

N89-141 TITIE: Software Reliability Indicators in the Requirements
and Design Phase

CATBEGORY: Advanced Development

DESCRIPTION: This task will involve the investigation of software metrics
and indicators of software reliability that can be applied in the early
stages of a program's development. Specifically targeted is the
Requirements and Deslgn Phase. The task will involve investigating
proposed approaches in the literature, developing new approaches or
modifying existing ones for applimtion in a software enviromment that
develops both real-time fire control system software, and supporting
general- purpose software such as trajectory similations. The task will
also entail developing a PC-based implementation of the tool and the
demonstration of the use of that tool.

N89-142 TITIE:  Improved Computer-Aided Software Engineering
Techno

for
CATEGORY : Advanced Development

DESCRIPTION: Even though today's Computer-Aided Software Engineering
(CASE) products have brought some improvements to the software development
process, they have deficiencies which limit their effectiveness. Some of
these deficiencies are: poor user interface, documentation inadequacies,
methodology constraints, and administration difficulties. Innovative
ideas that could alleviate these deficiencies are requested. Proposals
must identify the deficiencies to be addressed, supply supporting
rationale, and provide a plan capable of producing strong results
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indicating that such deficiencies can be resolved. Proposer must
demonstrate experience in mamufacturing CASE tools and developing real-
time embedded software

N89-143 TITIE: Infrared Radiometry of Dynamic Targets
CATEGORY : Exploratory Development

DESCRIPTION: Respondents should propose a task to design and develop
radiometers to measure the infrared signature of test targets. The Navy
has a contimuing problem in verifying the infrared signature of test
targets moving at speeds corresponding to Mach mumbers from 0.5 to 4.0.
These test targets include missile, towed bodies, drones, and aircraft.
Often the targets are augmented with directionally dependent sources and
their signature is influenced by orientation, flight dynamics, range and
weather. Both point and resolvable targets are important and contimuous
data collection is required.

N89-144 TITLE: Bistatic ASW Operations in the Year 2000
CATEGORY : Engineering Development

DESCRIPTION: This Anti-Sulmarine Warfare (ASW) study will consider
planned developments in surface ship sonars and offboard sensors while
using threat projections for the year 2000. Summary error analysis will
be performed to consider the effects on bistatic detection, classification
and localization for such factors as sensor placement, uncertainty, sensor
insertion, time lates, target characteristics, sensor type, source usage,
range, enviromment, and algorithm selection. The sensitivity of detection
algorithms to long-range signal propagation and target scattering
characteristics is of particular interest and shall be considered in
detail. Study conclusions should address the overall usefulness of
bistatic systems to future ASW prosecutions and may include
recommendations for innovative source and sensor designs. (Clearance
required to SECRET level).

N89-145 TITLE:  Automated Signal Processing of Sonar Sensor Data
CATBGORY : Engineering Development

DESCRIPTION: There is an increasing need for automation of Naval ship
systems in order to assist operators in camplex decision-making processes.
Needs are for automated expert type system, real-time signal processors of
active high frequency (30-600 kHz) sonar data as related to an cbstacle
avoidance system and passive low to mid-frequency sonar data for
application in a threat detection system. These systems must use the data
from the sonar for detection, tracking and basic classification of the
target in a realistic signal-to-noise ratio enviromment. An artificial
intelligence/expert system approach with emphasis on fault tolerance to
the control of the sensor processor and a low false alarm rate are primary
concerns. Also a high reliability is required with a high Mean Time
Between Failures (MIBF).
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N89-146 TITLE: Fabrication of Contimuously Reinforced Carbide and
Boride Ceramics

CATBEGORY : Exploratory Development

DESCRIPTION: Refractory ceramics, such as the carbides and borides of
zirconium and hafnium, have been explored for use in high-temperature
enviromments, such as rocket nozzles. Success has been limited due to the
limited thermal stress resistance of such materials. The use of
cantimuous fiber reinforcement has been shown to dramatically improve
structural properties in brittle materials. The fabrication of
continuously reinforced carbides and borides with chemical vapor
infiltration (CVI) methods has been attempted, but has shown limited
success. Metal halides produced surface coatings, but little in-depth
ceramic deposition. Innovative methods of fabricating continuously
reinforced carbides and borides are desired. The method must be capable
of preserving the structural integrity of the fibers, provide
campositional control of the matrix, and be demonstrable for parts of ane
quarter inch thickness or greater. One possible approach would be the
development of zirconium- and/or hafnium— based organo-metallic compounds
for CVI processing of fiber preforms.

N89-147 TITLE: Pol thane Foam 1lant Containers and Coo
Sleeves

CATEGORY Exploratory Development

DESCRIPTION: Polyurethane foam wear reducing jackets have been used with
the large caliber Navy guns since the mid-1960s. The formulation, based
on Canadian Patent No. 742,908, was also used to make propellant
containers with the intention of replacing the cloth charge bags. The
carrent fornulation, still based on this technology from the mid-1960s
contains castor 0il, a natural product whose characteristics and
availability are not consistent, and 2,4 tolylene diisocyanate (TDI), a
toxic reagent. Utilizing state-of-the-art polymer and materials
technologies, candidate replacements for the castor oil and the TDI will
be identified. Also, methodologies for imparting electrical conductivity
to a level effective for static charge dissipation will be identified.
Materials will be formulated and evaluated in terms of cost,
processibility and physical characteristics relevant to functional
performance.

N89-148. TITLE: Reaction Effici of Aluminum in
CATEGORY : Research

DESCRIPTION: The use of metals in explosives offers a means of increasing
the available energy and hence, for same applications, the performance of
the explosive. Although aluminum is used in many explosive formulations,
there is very little data to indicate whether there is a preferred oxidant
for alumimum that would increase the efficiency of the alumimum
oxidation. The goal of this project is to generate data that will
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indicate whether the efficiency of alumimm oxidation can be improved by
controlling the oxidant species. The techniques used might include, but
are not limited to, detonation calorimetry and cylinder tests. Oxidants
to be considered should include both oxygen—- and fluorine~containing
species.

N89-149 TITIE:  Software Intensive Systems Reverse Engineering
CATEGORY : Exploratory Development

DESCRIPTION: The innovation sought in this topic is a methodology and
camputer-assisted implementation of the techniques to capture the
specification from actual, existing, functionally correct software~
intensive systems. The mpture should use all relevant, available
information fram all sources, such as code and docmentatim to perform
the specification recapture. Particular attention should focus on the
source language (such as (MS-2), the language that will capture the
specification, the ability to forward engineering to a new language (such
as Ada) and the new systems with emphasis on parallel and distributed
architectures. This methodology/tool should be applicable to design as
well as later life-cycle management.

N89-150 TITLE: Non-Aqueous Magnesium Battery
CATBGORY : Research

DESCRIPTION: The performance of magnesium batteries is limited by
negative effects related to the presence of water. These are: (a)
voltage delay caused by ancdic films, and (b) parasitic reactions of
magnesium with water forming hydrogen gas, thereby reducing the energy
density. To eliminate these negative characteristics of aqueous
batteries, it is proposed to explore the potential of water-free magnesium
anode electrochemical systems, which will provide the following
advantages: (a) gasless, no hydrogen formation, (b) no anodic protective
coating needed (eliminates one cause of voltage delay), (c) elimination of
parasitic magnesium/water reaction and anode loss, and (d) elimination of
magnesium hydroxide films, which also cause voltage delay. Research aimed
at eliminating magnesium battery corrosion problems is sought.

Respordents should describe the electrochemistry of their approach and
should perform studies or experiments to indicate the likelihood of
success in a Phase II contimuation.

N89-151 TITIE:  Catalytic Metallo Macramwolecules
CATEGORY : Research

DESCRIPTION: Several new catalytic materials, including a variety of
metallo phthalocyanines, porphorins, tetrazanmulenes, etc., have been
developed that dramatically enhance the capacity and rate capabilities of
lithium-thionyl chloride batteries. This catalytic process is not
understood. The proposer should be able to synthesize a variety of
inexpensive metallo macramolecules, stable and preferably insoluble in
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LiA1C14-SOCl, battery electolyte. Research to indicate the probability of
one or more of these successfully improving battery performance will be
conducted and reported.

N89-152 TITLE: Safety Aspects of Lithium Rechargeable Batteries

CATEGORY : Exploratory Development

DESCRIPTION: The Navy wishes to develop rechargeable batteries utilizing
lithium anodes in the potentially high- , high-energy, SO,-based
electrolyte. The goal of this effort is to elucidate aspects of cell
performance impacting on safety during normal, nonabusive cell cycling.
The proposer should define approaches to overcome safety problems and
should perform or plan tests to confirm his solution.

N89-153 TITLE: Dual Band Infrared Discrimination
Techniques

CATBEGORY : Exploratory Development

DESCRIPTION: Shipborne infrared search and track (IRST) systems are
needed to fulfill the Navy's requirements for air threat detection and
designation in the short-range Anti-Air Warfare (AAW) defense scenario.
The pressing technical problem in IRST develocpment is that of automatic
target declaration in the presence of sea and sky background clutter.
Present IRSTs operate only in a single spectral band in either the 3-5
micrometer or 8-12 micrameter region. This effort would investigate the
performance improvement to be realized by utilizing both spectral bands.
Tasks to be performed include (1) an analysis of the detection capability
of each band in the presence of clutter, (2) a camparison between bands of
performance under various meteorological corditions, and (3) development
of dual band target performance. The final product would be signal and
data processing algorithms for optimal dual band IRST operation. It
should be understood that the dual band algorithms must involve the most
suitable sub-bard in the 3-5m band in cambination with the most suitable
sub-band in the 8-~12m band.

N89-154 TITIE:  Diagrammatic Ianquage Software Implementatijon
E ! ! ] ‘! p ] .

CATEGORY : Advanced Development

DESCRIPTION: The productivity advantages of using computer-aided
diagrammatic vice textual language for software design has been
demonstrated experimentally. A fundamental question that arises is
vwhether or not the "direct use" of diagrammatic language in the later
stages of software development would further increase productivity. By
direct use is meant the autamated production of executable code from
design and implementation level diagrams in such a manner that the
developers are not exposed to a conventional text language. The primary
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data needed to resolve this question are development time, level of
effort, and quality of the final, tested camputer programs for
tic versus textual methods.

N89-155 TITLE: Hierarchical Computer Archjtectures
CATEGORY : Advanced Development

DESCRIPTION: In recent years a mmber of special-purpose parallel
camputer architectures have been developed for various camputer time-
intensive classes of problems. Examples include array processors,
associative processors and data base machines. Yet very little has been
done to address the needs of a broad class of problems involving
hierarchical decamwposition, including tree search, dynamic programming,
game theory, etc. There is a need for inexpensive parallel architectures
involving hierarchical processor and memory organization at the level of
hundreds to thousands of CPUs using standard bus interfaces, e.gq.,
MULTTBUS II.

N89-156 TITIE: Fiber Optic Sonar Dome Pressure Transducer
CATEGORY : Exploratory Development

DESCRIPTION: Surface vessels require that sea water pressure in the sonar
dame be monitored accurately. A fiber optic pressure sensor with a range
of 0-100 psig that is accurate in all types of shipboard environments
(shock, vibration, thermal) over long periods of time without
recalibration and is perfectly lead insensitive (immune to cable bending
effects) is required. The signal conditioner used with this sensor would
also be capable of trdnsmitting the pressure data digitally via fiber
optics to remote displays located throughout the ship. System must
utilize 9/125 single-mode fiber at 1300rm.

N89-157 TITLE: A Higher Order Meta Model for Systems Development
CATEGORY : Advanced Development

DESCRIPTION: The manager, faced with the task of developing a camplete
information system, such as a combat system or a weapons subsystem, from
recognition of need to deployment, finds that the system model undergoes
significant metamorphosis as it progresses through the life cycle phases.
However, it is cbvious that all of the specifications are about the same
system and the same camponents (data, operations on the data, and the
control placed over the operations). There is, therefore, a desire to
identify more generalized abstractions that would allow the mapping of
local views of the camponents as they progress through the life cycle.
This work would examine same of the existing models used in various life
cycle phases, publicized documentation standards (e.g., 2167a), and
analogous models in other disciplines to formulate a "higher order" entity
relationship attribute model. A model is required that captures the
essence of the various models into a higher level unified form fram which
the others could be derived.




N89-158 TITIE:  Standardization of Programming and Instructions for
Information System Users

CATBEGORY : Advanced Development

DESCRIPTION: Tools for the development of information systems, such as
cabat systems and® their embedded subsystems, include the linguistic
culture that the tool developers thought was ideal for the purpose.
However, the vocabulary embedded in the tool is often foreign to the users
of the tool. The advent of the Entity Relationship Attrilbute (ERA) model
has made the structure of the culture more understandable to the end
users. This still does not solve the problem of having an "alien" culture
or vocahulary with which the user must deal. an ideal culture would be
gleaned from examining the statements, specifications, or conversations
that the user has with his/her peers about the system. Using techniques
of library information storage and retrieval, the user's vocabulary can be
extracted fram such textual material, and the familiar culture defined.
The user can then begin to define his/her systems in the very familiar and
appropriate vocabulary which has been formalized in this culture. The
required work involves examining the tools and techniques available for
the extraction and definition of cultures amd providing an appropriate
approach.

N89-159 TITLE: Automated Inteqrated Navigational System
CATEGORY : Engineering Development

DESCRIPTION: There is an increasing need for automation for Naval ship
systems in the area of integration of navigational sensors and devices.
An artificial intelligence/expert system type of control and integration
of a Correlation Velocity Log (CVL) and altimeter, Ring laser Gyro (RIG),
keel depth sensor, orientation sensors (yaw, pitch, roll), and Glabal
Positioning System (GPS) or an equivalent update system is desired. The
system must interface with a controller for navigation of an underwater
vehicle in real time. Fault tolerance and reliability with a high Mean
Time Between Failures (MIBF) are primary concerns.

N89-160 TITLE:  Artificial Intelligence Based Target Recognition
CATBGORY : Exploratory Development

DESCRIPTION: Target recognition is one of the key components of an
autonamous weapon system. This system is intended to remove man from the
process of target acqulsn.tlcn and recognition. One approach to the
development of a hybrid image understanding system may include one or more
neural networks for feature extraction and recognition. An altermative
would be a knowledge-based approach to image interpretation using
semantic, context, and problem domain. These techniques, or their
cambinations, could greatly increase the probability of detecting features
or targets from the sensory data. Emphasis should be placed on

those techniques which will result in a real-time target recognition
system.
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N89-161 TTTLE: Photodetectors for Optical Signal Processing
CATEGORY Exploratory Development

DESCRIPTION: Ultrahigh-speed optical signal processing systems still
require a photodetector such as a OCD array at the image plane to sense
and record the output. This creates a bottleneck at the optical
interface. Major improvements in two-dimensional output detectors are
necessary in terms of spatial sampling, resolution, temporal sampling,
dynamic range, geametric fidelity, amd processing and storage techniques
for reducing output data rates. Offerors should consider a systems
approach which includes the detector array and an integrated digitizing or
data transformation and buffering system.

N89-162 TITIE:  Nonlinear Transforms for Optical Signal Processing
CATEGORY: Exploratory Development

DESCRIPTION: Optical systems provide true parallelism and thus great
speed advantages over electronic systems in a great number of signal
processing applications. Linear operations such as correlation,
convolution and fast Fourier transform processing are relatively easy to
implement. Many signal processing techniques required to support radar
and sonar applications require nonlinear transforms, such as the log
function, as part of their operation. New concepts and techniques for
nonlinear optical processing are required in order to perform nonlinear
transforms such as the log function in real time.

N89-163 TITLE: High Performance Modulators for Optical
Signal Processing

CATEGORY : Advanced Development

DESCRIPTION: Optical signal processing allows processing of radar and
sonar data in real-time. This is accomplished through the use of devices
that can convert an electrical signal instantanecusly into a spatial
modulation of an optical signal for processing with standard Fourier
optics. The most useful devices are the acousto-optic modulator, which
coverts data fram the temporal domain to the spatial domain, and the
electrically addressed spatial light modulator, which performs incoherent
to coherent signal conversion. New high performance acousto-optic
modulators that combine large bandwidths with high diffraction
efficiencies are required. New electrically addressed spatial light
modulators that provide good resolution, high contrast and high update
rates are required.
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NAVAL, SURFACE WEAPONS CENTER/DAHIGREN IABORATORY
N89-164 TTTLE: Concepts for Advanced Deep-Strike Cruise
Missile Damage Assessment

CATEGORY : Exploratory Development

DESCRIPTION: Emerging capabilities for cruise missiles to attack lamd
targets at very long ranges pose a significant damage assessment problem.
Among the potential approaches to this problem are various over-the-
horizon cammnications from the missiles, imagery techniques, and fly-out-
and-lock. Concepts are being sought that represent new approaches to this
problem or feasible implementations of existing capabilities. Proposals
should include concepts for managing the data flowing back into the Battle
Group and associating this data with particular missiles, as well as the
hardware that collects the data.

N89-165 TITIE: Advanced Deep-Strike Cruise Missile Autonamous
Target-Scene Interpretation and Decision Making

CATEGORY : Exploratory Develocpment

DESCRIPTION: Emerging capabilities for cruise missiles to attack land
targets at very long ranges pose a targeting problem for movable or
relocatable targets. ILong times of flight and intelligence senescence
result in a significant possibility that the desired targets will not be
in the anticipated location, either within or not present in the sensor
field of view. Concepts are being sought that provide a capability in the
missile to assess the scene and decide what to do next. If the target is
missing, the subsequent action might be to proceed to a secondary target.
If the target has moved but is still in the scene, proceed to it if
possible even though it may have to fly around and come back -~ or
determine that the next target is more achievable. There could be other
possibilities.

NAVAL, WEAPONS SUPPORT CENTER

N89-166 TITLE: Reformulation of Reclaimed PBX Materials
CATEGORY: Exploratory Development

DESCRIPTION: Ordnance reclamation activities yield particles of plastic
bonded explosives approximately 1/8 cu. in. in size and smaller. There
are usually broken down into a family of explosives for use in the surface
mining industry. Fillers could be added to bring their detonation
velocities and pressures down to more usable values. Drilling of bore
holes for explosives is a considerable cost in surface mining and if the
diameter of the hole required could be reduced by using a more powerful
explosive, a great savings would result. This would create a market for
the thousands of pounds of explosive ingredients which are excess to the
Navy's present needs. The feasibility of using existing camputer programs
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to calculate the theoretical pressures ard velocities of various washed
aut PBX materials and fillers must be shown. Technological requirements
for lab scale testing (to follow) must be identified.

NAVAL WEAPONS CENTFR i
N89-167 TITIE: Friction Welding Ceramics to Metals
CATBEGORY : Exploratory Development

DESCRIPTION: Develop friction welding parameters and materials interface
cambinations for a variety of ceramic-to-metal friction welds. Evaluate
the potential forscaleuptolo 1nd1d1ametertubularjomts Determine
suitable mechanical test specimen geametries. Test methods and mechanical
properties of the friction welded ceramic-to-metal combinations.

N89-168 TITLE: 1ow Noise Millimeter Wave Receiver
CATEGORY : Advanced Development

DESCRIPTION: The need to see through battlefield obscurants and fog are
axiomatic. Man Infrared and Electro-optical imaging systems are hampered
under these conditions. Imaging in the millimeter wavelengths would
provide a useful adjunct to these systems when their operation is degraded
due to the factors above. In passive millimeter wave imaging systems low
noise receivers need to be employed. The receiver needs to fulfill the
dual requirement of high contrast sensitivity and high sampling rates in
order to provide near time imagery. The frequency regions of interest are
35 GHz ard 94 GHz with a bandwidth of approximately 2 GHz. Performance
characteristics of 3.0 dB or less double sideband noise figure, a total
dgain of 65 dB, and a long term gain stability better than 1 part in 4000
are required. Compactness and rugged construction are also important for
measurement activities involving field testing. Possible implementations
could involve cooled, cooled quasi-optical, or superconductor device
technologies.

N89-169 TITLE: Superconducting Millimeter Wave Mixer
CATEGORY : Advanced Development

DESCRIPTION: Many new systems are being proposed that operate in the
millimeter wave area. A major obstacle in the development of these
systems is the lack of low noise camponents, mainly the mixers used in the
front end of heterodyned receivers. CQurrent room temperature mixers have
a conversion loss of 5.5 dB or more, while cooled units (20 K) suffer a
loss 2.4 dB or greater. - A mixer is desired that has less than 2 dB of
conversion loss or preferably conversion gain. It should be similar in
size compared to standard millimeter wave mixers, should not

cooling in liquid helium, and should operate from less than 10mW of local
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oscillator power. The frequency bands of interest are 35 GHz and 94 GHz.
It is also desirable that the mixer be usable outside of a laboratory
enviromment.

N89-170 TITLE: Inprovements in Single-Crystal Diamond Tools
CATEGORY: Advanced Development

DESCRIPTION: Special mounted, ground and polished single crystal tools
are extensively used in ultraprecision machining of optical surfaces,
special mechanical components, and magnetic memory substrates. The
quality of the cutting edge of the diamond tool is critical to the
durability of the edge in actual use and to the quality of the resultant
finished surface. By canbining a tool fabrication effort with an
evaluation program using the Naval Weapons Center Diamond Turning
Facility, a functional evaluation of tools under actual use is possible.
This solicitation requests proposals in the area of selection and
crystallographic orientation of the diamond crystal and processes for
finishing of the tool edge. Important parameters are the tool nose
roundness accuracy, and the tool edge sharpness, as follows:

1. Tool nose radius shall be in a range from 0.030 to 0.125 inches,
with a maximum departure from roundness of no more than 5
microinches;

2. The cutting edge shall be free from chips and flaws when
examined at 10000X in a low scanning electron microscope.

A performance goal is that the tools to be developed shall be capable of
machining high phosphorous (>12%) electroless nickel with no edge damage
when observed as described in item 2., above.

N89-171 TITLE: IC Design Hardware/Software Communication
Protocols

CATBEGORY : Engineering Development
DESCRIPTION:

1. The vendor must identify and develop cammunication protocols for
interfacing between currently available integrated circuit (IC) design
hardware and software (sometimes referred to as an "executive
system”) .

2. Deliverables to be (a) Report and (b) hardware/software to translate
between the different protocols.

Exanples of IC Design Hardware/Software:

Workstations: Daisy, Mentor, Valid

Camputers: PC-AT, Microvax (VMS), Sun

Software: Dracula, Merlyn, MP2D, Hilo, Helix

Data Formats: Calm GDS-II, CIF, Applicon, EDIF, VHDL, Gerber
File Transfer: RS-232C, IEEE 488, Ethernet, TCP/IP
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Plotter Interfaces: HP, Versatec, CalCamp

Printer Interfaces: Dot Matrix, ElectroStatic, Ink Jet,
laser

Tester Interfaces: Sentry, GenRad, Taiketa-Raiken,
Tektronix, Hilevel, Cadic

NAVAL AIR DEVEIOPMENT CENTER

N89-172 TITLE: ff Miniature Surveill
for Navy Helicopters

CATBEGORY : Exploratory Development

DESCRIPTION: As a result of recent U.S. Navy involvement in the Persian
Gulf, the need for a long range stand-off miniature electro-optic imaging
surveillance sensor for use aboard U.S. helicopters exists. The system
would operate during the day and provide real time imagery onboard the
helicopter at distances outside of the threat umbrella. In response to
this need a mmber of contractors have responded with various types of
equipment and concepts. A muber of systems have been flight tested by
the Navy. To date none of the systems proposed by the contractors have
met the Navy needs. Since different contractors were irnvolved, using a
wide variety of equipment and concepts, it is apparent that a sensor
system is not available for fleet operations. Also, there were other
laboratory and flight demonstrations being conducted by contractors at
civilian facilities. These efforts also have failed to define a system.
The objective of this study will be to identify the technical approach
required to design a miniature sensor for a Navy helicopter that will
provide a grourd resolution of three feet or less from a slant range of
60,000 feet. The research shall be directed at investigating the latest
mathematical models that can simulate performance for different ranges,
aircraft operating conditions as well as atmospheric conditions. In
addition the study shall investigate the latest state-of-the-art in
stabilization (low-friction bearings, gyros, etc.), optics (reflective,
refractive, etc.), sensors (CCD, videcon tubes, etc.) and cost. Weight
and size shall be restricted to 100 1lbs. and 3 cubic feet, respectively.
If the study identifies a technical approach, Phase II w111 be undertaken
todevelopamm1aturesensorsystemthatcanprov1detherequ1red

imagery.
N89-173 TITLE: Smart Part
CATEGORY: Advanced Development

DESCRIPTION: A requirement exists to develop a real time automatic system
for tracking the life cycle location history of aircraft structural parts.
Ideally, the structural part should contain an imbedded or adhesive-
mounted small (dime-sized) source device which, when externally
excited/activated, would emit an identifying signal, unique to that part,

capable of being permanently recorded. Since camponent parts are
interchanged from aircraft to aircraft, the source device should be
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campletely self-contained and maintenance free, preferably requiring no
power requirements or external wire oomecticns/dlsconnectims when the
structural parts are changed. When aircraft power is turmed on, it should
cause all the source devices, peculiar to the aircraft, to be activated
and emit signals which can be recorded concurrently with time/date/
aircraft serial number information as a permanent parts location history
to enable the Navy to autamatically track which structural component parts
flew with what aircraft.

N89-174 TITLE: Water-Borne Resin Development for Flexible
Adherent Primer

CATEGORY : Exploratory Development

DESCRIPTION: Air-pollution regulations that limit the volatile organic
campounds (VOC) content of paints applied to aircraft and ground support
equipment have restricted the use of traditional, solvent-based materials.
In particular, the current flexible primer MIL~P-85853 only has a sole-
source exempt solvent version for this problem. Since exempt solvents
have other related drawbacks, 1tlsnec$sarytodevelopmpamt
formulations that will meet the performance requirements of the above
specification using water-borme technologies. This specific effort is
demgnedtodevelopawater—bomemmthatcanbeusedmthe
formulation of a flexible adherent primer that meets the performance

requirements of MIL~P-85853.

N89-175 TITLE: Fiber Optic Aircraft/stores Interface
CATBEGORY : Exploratory Development/Advanced Development

DESCRIPTION: Fiber optic transmission media are essentially impervious to
the effects of EMI and EMP. That means that they will not act as
antemna's for the transmission nor for the reception of electronic
interference due to electrical or electramagnetic signals in the
envirooment. These electramagnetic signals are due to deliberate
transmissions (jamming), natural electrical disturbance (lightning, static
electricity, sun spot activity and the like) or nuclear generated
electramagnetic pulse. This feature of the optical fiber makes it an
important area of investigation for military aircraft commmnications data
bus use. It is particularly important where the bus is exposed to the
enviromment such as an interface to a weapon external to the aircraft
fuselage. The use of composites has extended the vulnerability of wire
data busses to within the aircraft. MIL~STD-1760A has set aside only two
comnector cavities for use by fiber optic (FO) interfacing. No work has
been done to determine how a fully fiber optic interface can be developed
using only two cables to perform those functions required by a MIL~STD-
1760 interface. The standard establishes the requirements for multiple
functions to occur concurrently. These functions include release consent,
address lines, high bandwidth lines on which both analogue and high speed
digital signals may be required to exist concurrently, and interlock.

An interesting problem arises if it is desired to make the fiber line
capable of carrying the motor start or release pulse. This energy
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arxrently is in the order of 100 watts for 10 milliseconds or 0.1 joules.
Typically, an SMS for fighter aircraft will have nine weapons stations on
the bus. This would require isolation of the optical receivers and

will require a device analogous to a radar T/R tube. Responses to this
topic can take the form of 1) an analysis to arrive at a potential system
configuration which will identify those items which need to be developed
to make a viable FO weapons interface system or 2) identification of a
single critical item for development, generating a plan for the needed
research to develop that item and sufficient laboratory work to verify the
approach is viable. This would be followed up in Phase II by developing
hardware to be integrated into a system demonstration.

N89-176 TITLE: Critical Defect Assessment for New Camposite and
Hybrid Materials

CATEGORY & Research

DESCRIPTION: New composite and hybrid materials mry possess unigque
failure characteristics for which existing mechanical analyses and NDE
(Non-Destructive Evaluation) methodologies may be inappropriate. For
these materials, it is necessary to establish the nature of critical
defects, failure modes, and the effects of load and enviromment on
failures. Also important will be the development of fracture toughness
concepts relevant to these materials. This task will require both
analytical and experimental efforts.

NAVAL, UNDERWATER SYSTEMS CENTER
N89-177 TITIE: Rare-Earth Magnetostrictive Crvogenic Projector
CATEGORY ¢ Exploratory Development

DESCRIPTION: A rare-earth magnetostrictive transducer with its driver
operating at liquid nitrogen temperatures is needed as a high-power, low-
frequency underwater acoustic projector. The transducer shall operate
below 500 Hz with an acoustic power output exceeding 5 kW and an
electroacoustic efficiency of at least 70%. A scaled-frequency prototype
is considered essential to camplement the design.

N89-178 TITLE: laser Doppler Velocimeter (IIV) Measurements in
Transient ler Flows

CATEGORY : Exploratory Development

DESCRIPTION: Most past experimental investigations of the physics of
impeller flow fields have been conducted under steady state operation.
Consequently, little is known about the prevailing phencmena and
associated physics of the impeller flow field during transient or start-up
operation. The intent of this task is to develop a back-scatter laser
doppler velocimeter (LDV) technique and associated hardware required to
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measure transient impeller flow fields. The radial and tangential
camponents of the flow are to be measured simultaneocusly from pump start-
up to a maximm speed of 1500 rpm. The axial camponent of the flow must
also be measured, but can be cbtained independent of the other two
conmponents. The LIV system is to use a fiber optic link to isolate the
focusing and receiving lens from the remainder of the IDV system.
Positioning of the measurement volume is to be accamplished through a
suitable 3-axis traversing mechanism for the focusing lense. The
measurement volume is to be traversed and provide the capability of making
measurements over a 12 inch length in the radial direction.

NAVAL AIR ENGINEFRING CENTER

N89-179 TITLE: Continuously Adjustable, Electrically Operated
Control Valve

CATEGORY : Exploratory Development

DESCRIPTION: CQurrent steam catapult technology uses fluidic amplification
to control the launching of aircraft from carrier decks. In this method,
the flow of hydraulic fluid through a small, controllable (electric-motor-
driven) orifice is used to effect the flow rate of a much larger volume of
fluldwhldlcontmlstheopenngrateofalargemtarysteamvalve The
system is operated open loop, whereby the small, controlling, orifice
opening is determined in advance of launch from essentially hand-tabulated
nomographs deperding upon various aircraft launch factors; and once set is
held fixed throughout the launch cycle. The present approach is somewhat
wasteful of ships fossil fuel stores for non-nuclear class carriers, or
placemmmmspeedreqmramrtsmmmlear—pmreredvesselstoasmrea
minimum safe level of aircraft take-off speed. It is desirable to have an
electronically operated, contimuously adjustable control valve to allow
closed-loop operation with a suitable method of generating the thrust to
safely launch 20,000 to 100,000 1lb. aircraft by accessing the aircraft's
real-time acceleration/velocity and steam pressure as feedback parameters.
The advanced system should effect significant reductions in maximm vessel
speed requirements and airci.ft stress levels leading to longer service
life.

N89-180 TITLE: Remote Wind Sensing
CATEGORY : Advanced Development

DESCRIPTION: Remote wind sensors such as laser doppler anemametry can be
used to sense wind parameters about the ships structure. This system
would be specialized test equipment used to map wind direction and
velocities about a ship in various sea states with different ship
headings. This equipment would be used to determine wind-over-deck (WOD)
envelopes prior to actual flights to determine ship dynamic interface
requirements. Note: This would pramote greater safety and accuracy in
perfomi:gdynamcinterfaoetestsarﬂwouldmtmquuetstpﬂotsto
fly in potentially hazardous conditions. Additional uses of this system
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would be in investigating and characterizing "burble" and its effects on
mrritiar landings for use in Geveloping better landing systems and control
algorithms.

PACIFIC MISSIIE TEST CENTER
N89-181 TITIE: Measurement of the Ultraviolet Signature of an
Object

CATBGORY : Advanced Development

DESCRIFTION: Same anti-aircraft missiles use imaging trackers operating
in the ultraviolet part of the spectrum. Low observability is required by
aircraft to reduce detection range and to improve aircraft self
protection. Design, study and analysis will be required in the following
areas:

1. Aircraft signature characteristics in the ultraviolet, especially
the effects of paint, sun angle, shape, shadows, etc.

2. Atmospheric absorption and scattering, the effects of atmosphere on
target signature measurement, and methods of mathematical treatment
in extrapolating measurement data to other ranges and conditions.

3. Available calibration sources for the ultraviolet and methods of
performing accurate calibrations.

4. Methods of characterizing target and badgmmd signature data in
the ultraviolet and presenting such data in forms useful to both

humans and camputers.

Determination of the degree of vulnerability of a low cbservable aircraft
design or coating requires quantitative measurement data of ultraviolet
reflections fram the aircraft skin and of the background.

N89-182 TITLE: Expendable Ship Replica
CATBGORY : Advanced Development

DESCRIPTION: In-situ test and evaluation of new weapon systems,
particularly smart weapons, is dependent upon the existence of accurate
mpresatatlonofshlpstodetemunehowtheweaponrespondsonlts final
approach and attack on Navy surface ships. Old obsolete ships are
currently used for this purpose. Due to the destructive power of modern
weapons, Fleet training, as well as test and evaluation, have depleted
these assets. In addition, these older vessels do not "look like" modern
ships to smart weapons. Alternative methods for replicating a ship (or
ships) at sea is needed. large ship-shaped Metalized balloons shall be
explored as a possible answer to this problem. Areas to be addressed
shall include materials, electromagnetic response (high frequency to
ultraviolet) of coating materials, design, fabrication, storage,
inflation, deployment, repair/reuse, station keeping, stability,
attachment/incorporation of simulated emitters, and propulsion potentlal
Incmjmx:timmththest\ﬁyoftheshlptaxqetasat@tamevaluatlm
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asset, the concept shall also be explored for tactical applications as a

decoy type ship defense. In this regard the following areas shall be
addressed in addition to those indicated above: (a) methods of very rapid

deployment, and (b) implications for application to an unsophisticated
attack as well as sophisticated war at sea scenarios.

N89-183 TITIE: RF_Digital Phase Shifter (5-Bit)
CATBEGORY : Engineering Development

DESCRIPTION: 5-Bit phase shifters exist, however, they have limitations
in one or more of the following: (1) modulation rates, (2) carrier
suppression, (3) bandwidth, or (4) low residual output noise. An
application exists which requires a 5-bit phase shifter with the following
characteristics: Freq. 5.3-6.0, 8.5-9.5. and 10.0-10.5 GHz; mod rates
from 10 Hz to 20 MHz (not 50%), one TTIL input, intermal circuitry to
provide proper element drive); carrier suppression of 30 dB (min) with
translated outputs fram plus or minus 5 Hz to plus or minus 625 KHz
(measured relative to translated line), insertion loss 7 dB max; low
residual noise output with phase shifter connected to input of RF
amplifier of 45 dB gain, with phase shifter input terminated and with 20
MHz modulation applied to the phase shifter, the noise out of the
amplifier of 45 dB gain, with phase shifter input terminated and with 20
MHz modulation applied to the phase shifter, the noise out of the
amplifier (as measured with a power meter) shall not increase more than
0.5 @B. Device must meet MIL 3-5400 enviromment specification. This
project is high-risk since no known marufacturer has designed such a
device. It has a high potential use in a variety of countermeasures
systems, and would be considered. Concept verification tests and
evaluations shall be conducted as needed.

N89-184 TITLE: Altitude Measurement In High-Velocity Iow-Altitude
Vehicles

CATEGORY Exploratory Development

DESCRIPTION: Develop techniques for accurately (centimeters) measuring
the height above the sea surface of high velocity (greater than Mach 2.5)
low altitude (less than 20 feet) vehicles. Techniques considered shall
include those which require modification of the vehicle and those which
can provide the altitude independent of any devices or equipment aboard
the vehicle. All techniques, whether based on optics, Radio Frequency, or
Acoustics will be considered. Concept verification tests and evaluations
shall be conducted as needed.
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NAVAL TRAINING SYSTEMS CENTER
N89-185 TITLE:

CATEGORY Exploratory Development

DESCRIPTION: Efforts are currently underway to develop low cost display
systems to simulate Night Vision Goggles (NVG) for use in flight training
simlators. A low cost image generator is needed to drive these displays.
The Camputer Image Generator (CIG) is different than the usual CIG found
in similation in that it need not be in color. Since the NVWG display is
monochrame, the CIG need only display monochrame. The low cost generator
should be capable of displaying night vision terrain for use in flight
similation. The data base created for the low cost CIG should coordinate
with an existing daylight data base. Provisions for inputs of flight
parameters, data base location, and attitude are required. Since NVG
viewing window can change dependent on the similated flight, a provision
for input of head attitude information must be provided. The computer
system must be low cost and campatible with Naval Training System Center
systems.

N89-186 TITLE: Iow Cost Night Visjon Googles (NWG) for Simulation
CATEGORY : Exploratory Development

DESCRIPTION: The increased use of night vision goggles for flight has

the need for night vision flight training. Night vision systems
used in flight have a limited field of view and do not allow for use of
periphery cues when flying nap of the earth. A low cost display system
that mimics operational NVG hardware for similation training is needed.
The low cost similation NOG monochrame display should have display rates
campatible with current flight simulation computer image generators and be
camparable in weight when worn on the head. Field of view and viewing
plan parameters should be that of operational NVGs.

NAVAL COASTAL, SYSTEMS CENTER
NB89-187 TITLE: Quiet Submarine Iauncher Technology

CATBGORY : Exploratory Development

DESCRIPTION: This task involves the investigation and selection of the
most feasible, new imnovative concepts for quietly deploying
countermeasure devices from submarines. Tradeoff studies shall be
performed to provide the basis for the selections. In recent years, many
conventional techniques such as pneumatics, springs, etc. have been
investigated in an attempt to reduce the acoustic launch transient. To
date, none of these techniques appear sufficiently quiet to satisfy future
(year 2010) requirements. Existing countermeasure launchers employ a
solid propellant gas generator to expel the 6.25~inch diameter by 106-inch
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long devices. The following are examples of concepts which have not been
evaluated for this application and would, therefore, be appropriate for
this task: flow-assisted release, gravity and buoyant release, and
electromagnetic launch. Concepts which would employ a cambination of two
or more techniques should also be included.

N89-~188 TITIE:  Underwater Cryogenic Cutter
CATBGORY : Engineering Development

DESCRIPTION: Advances in cryogenic technology have facilitated
sophisticated applications in the aerospace, biamedical, and related
fields. An underwater cryogenic cutter would employ a liquid nitrogen
delivery system with application temperatures low enough to embrittle amd
sever structural materials through local build-up of thermal stress. Two
configurations of interest include: (1) a completely portable system light
enough to be carried by a single diver, and (2) a larger, longer-duration
system using topside equipment to support two divers with cutters to
depths of 60 fsw.

N89-189 TITLE: Hull Potential Measurement System for Underway
Ships

CATEGORY : Engineering Development

DESCRIPTION: Corrosion potential measurements on marine structures are,
at best, difficult because of transient galvanic activity associated with
the very process of cleaning to bare metal. Additionally, potential
fields are known to respornd to fluid velocities, so that measurements
taken in port may not reflect a ship's condition while underway. The
purpose of this task, therefore, is to develop a portable, self-contained
measurement system that can be mounted by a diver while the ship is in
port and that measures electrolysis activity while the ship is underway.
One system approach to be considered measures the hull potential in
reference to a silver/silver-chloride immersed in the water surrounding
the ship. The value dbtained can be used together with known speed,
salinity, and water temperature to determine whether electrolysis criteria
are within acceptable limits.

NAVAL CIVIL, ENGINEERING IABORATORY
N89-190 TITLE: Rapid Detection of Asbestos

CATEGORY : Exploratory Development

DESCRIPTION: This study shall focus on the development of two alternmative
systems that rapidly determine at the work site whether or not asbestos
exists in given specimens. The alternative systems will be developed to
separately detect asbestos in: (1) material specimens and (2) airborne
samples. The systems shall: (a) be portable, (b) make the determination
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of the presence of asbestos rapidly and reliably at the work site, (¢) be

simple to operate by persons with some training but without a spec:.allzed
technical college degree, and (d) be safe to use.

N89-191 TITILE: Joint Sealants for Concrete Airfield Pavements
CATEGORY : Advanced Development

DESCRIPTION: This study shall focus on the development of new materials
for sealing joints in new pavements as well as resealing joints in
existing pavements. The materials shall be resistant to: (a) jet engine
effects (temperature and blast), (b) chemical (fuel, hydraulic oil,
lubricants, solvents) degradation, (c) envirommental (e.q., ultraviolet,
moisture, freezing/thawing) degradation, and (d) mechanical (due to
movement of the adjacent pavement slabs) failures (adhesion, cchesion).
The contimiing poor performance of currently available sealants results in
the Navy expending multi-millions of dollars annually to reseal joints.

NAVAL ATR PROPUISTON CENTER
N89-192 TITLE: Aircraft Engine Mixed Flow Campressor Analysis
CATEGORY : Research/Exploratory Development

DESCRIPTION: Mixed flow compressor stages have demonstrated higher
pressure ration capability than axial stages at the same efficiency
levels. A mixed flow stage is more rugged than an axial stage; it also
enhances the foreign adbject debris (FOD) tolerance. The maximum pressure
rise capability of a single mixed flow stage should be characterized to
determine the mumber of axial stages that can be replaced by this
technology. Several applications, such as turboprop/turboshaft and
missile engines, could benefit from reduced parts and higher pressure and
efficiency levels. Research is needed to thoroughly assess mixed flow
conpressor capabilities to determine the maximm attainable pressure
ratio, efficiency levels, surge margin and variable geametry operability
range.

N89-193 TITLE: Aircraft Gas Turbine Augmenter Ignition/Blowout
characterization

CATBEGORY : Exploratory Development

DESCRIPTION: Aircraft gas turbine augmenters have historically
experienced difficulty igniting and maintaining stable cambustion at high
altitudes and low flight Mach mmbers (i.e., upper left-hand corner of a
flight envelope). Design modifications to improve ignition are usually
based on enpiriml correlations or experience, and are generally
ineffective in inprovmg operability. The proposed program would
analytically model the ignition process using cmpltatlonal fluid dynamics
(i.e., solving the time dependent, compressible Navier-Stokes equations)
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and develop the methodology to design and modify augmenters for high
altitude cambustion. The methodology should include all known effects on
ignition and blowout, including the effect of upstream vitiati.. and the
presence of a choked nozzle downstream of the flameholder. Potential Navy
payoffs will include an expansion of the upper left hand corner of the
aircraft flight envelope and improved aircraft operability in this area.

N89-194 TITLE: Turbine System Desion Code
CATEGORY : Exploratory Development

DESCRIPTION: This technology effort will develop the software necessary
to fully analyze aircraft engine turbine component aerodynamic and heat
transfer designs, to establish camponent performance at design point and
off design. The software must be user friendly, requiring a minimm of
inputs to utilize the program. The heat transfer analysis portion may be
limited to the flow path portion of the turbine component but should be
capable of expansion to the entire turbine system.

N89-195 TITIE: Turbulence Effects on Turbine Blade Film Cooling
CATEGORY ¢ Exploratory Development

DESCRIPTION: High temperature gas turbine engines require efficient f£ilm
cooling of turbine airfoils. Film cooling schemes designed without taking
into account realistic turbine turbulence will result in ineffective
cooling designs. The cbjective of this effort is to understand the
effects of turbulence on film cooling of turbine blades by conducting a
literature search to assemble existing data and conducting appropriate
tests to cbtain data where none exists.

N89-196 TITLE: Lightweight Turbine Blade Attachment
CATEGORY : Exploratory Development

DESCRIPTION: Increased thrust-to-weight requirements of future gas
turbine engines dictate a need to reduce the weight of turbine components.
One place where this can be accamplished is the turbine blade/disk
attachment area. The standard type of attachment uses a high stress dove
tail or fir tree arrangement. There is potential for significant weight
reduction by changing this method. The objective of this program is to
develop a feasible attachment concept that would still allow easy removal
ard replacement of blades while lowering the blade attachment weight.
This, in turn, will lower the blade pull stress and allow a lighter disk
design, further reducing the weight of the system.

159




N89-197 TITIE:  Bearing Coating Development
CATBEGORY: Exploratory Development

DESCRIPTION: CQurrent rolling element bearing materials are susceptible to
corrosion and debris damage. Additionally, bearing camponents generate
considerable heat due to friction and viscous drag. The goal of this
effort is to develop tenacious coating systems for high speed rolling
element bearings which provide for wear/debris resistance, corrosion
resistance, and improved friction characteristics for loss of lubrication
tolerance. The proposed coating systems must be campatible with current
MIL~L~23699 and MIL~L~85734 lubricants. The coating must also tolerate
soak-back temperatures of at least 600°F without degradation or reaction.

N89-198 TITLE:  Roller Bearing Inspection System
CATEGORY : Exploratory Development

DESCRIPTION: Current techniques for measuring dimensional tolerances of
precision roller bearings are very labor intensive and include many
specialized fixtures resulting in high bearing costs for components which
require 100% inspection. The goal of this effort is to develop precision
non-contracting measurement techniques with high through-put capability
for roller inspections. The systems developed should be applicable for a
wide size range and yet maintain precision measurement throughout the
range.

N89-199 TITLE: Life Prediction Of Turbine Blades by Computer
Modeling

CATEGORY : Engineering Development

DESCRIPTION: Engine manufacturers use the same acceptance criteria for
turbine blade quality from one engine design to the next without any
knowledge as to the effect of type and size of casting flaw on life.
Historically, they wait for field data on high time parts to tell them if
the acceptance criteria is satisfactory to produce the life desired. But
by waiting, the mmber of affected parts in the field increases as
production contimues and the cost of fixes are uncovered. This
anticquated, trial and error approach to life prediction degrades and
jeopardizes fleet readiness and safety. An interactive, camputer aided
design tool is needed to simulate the flying and engine running of turbine
blades containing specific flaws and flaw sizes at various locations on
the blades in question. Such an interactive software program would
address life issues under various "what if" scenarios relating to blade
design and casting flaw geometries, sizes and locations. The historic
approach of building field data to assess the reasonableness of prior
(e.g. assumed) design flaw acceptance criteria would be accamplished now
through specific software designed to simulate these events in a computer.
This camputer simulation would be capable of testing a multitude of "what
if" blade design and casting flaw scenarios, depicting outcomes, recording
degradation or failure modes if any, and predicting life with certainty.
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Because such similations would be accamplished superfast in present time,
a high degree of blade design and casting optimization could be
accamplished in a very short time at a fraction of the cost for current
trial and error methods. It would open significant opportunities on "how
to" lower production and ownership costs and extend blade life.

NAVAL OCEAN SYSTEMS CENTER
N89-200 TITLE: Automated Specification of Testing for Software
Systems

CATEGORY : Engineering Develcopment

DESCRIPTION: In the development of complex camputer software systems an
increasingly large effort is spent in the testing system. In some Mission
Critical Computer Systems, software testing may involve nearly as much
time as software development. Testing of a large and complex system
includes the development of the test plan, the test procedures, the tests,
and the organizational support of the test team. After the tests are
executed, the results are analyzed for correctness. Error reporting is
recorded for appropriate action. New automated tools and techniques are
needed to support the testing process. Included are test scenario and
specification tools which operate in conjunction with the design and
program specification tools, unit and camponent test tools which operate
on the unit and component code and test analysis tools which automate
error detection. System test and test scenario tools are needed.
Specialized documentation and error reporting tools would be used to
assist in the support of the test organization.

N89-201 TITLE: Grid Free, Modular large Screen Liquid Crystal
IC) Displays With Colors

CATEGORY ¢ Exploratory Development

DESCRIPTION:

1. Undesired grid lines exist whenever the modules (the building
blocks) of a large Screen IC Panel are abutted together. The
objective is to optically mask these unwanted lines, thus making a
contimious, gridless, modular panel of any size possible.

2. Fiber optic microchannel plate, currently being fabricated under U.S.
Army contract for night vision application, are good candidates for
this optical approach.

3. According to tiie manufacturer, it is quite feasible to fabricate these
hollow fiber optic microchannel plates with a 10° to 15° tilt in their
optical axis.

4. Superimposition of these tilted hollow fiber plates on the pixels of
liquid crystal panels shall diverge the entering lights toward and
above the grid lines, thus making the optical masking possible.
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N89-202 TITLE:  EHF Antenna Array for Surveillance Systems
CATEGORY : Exploratory Development

DESCRIPTION: New and innovative techniques are needed for implementing
phased arrays for the 75-110 GHz band for surface surveillance
applications. Current techniques based on conventional waveguide
camponents, and designs, such as ferrite phase shifters, are camplex and
too costly for production. New approaches are needed, based on low cost
caponents and designs, such as printed circuit techniques, that will
provide low cost in production. As a proof of concept, the ocutput of the
investigation should be a laboratory model array operating from 80 to 100
GHz with electronic beam steering of at least 50° in elevation and 80° in
azimath.

N89-203 TITLE:  Non-Scanning Optical Tracking System
CATEGORY ¢ Exploratory Development

DESCRIPTION: A rapid and robust optical means of detecting and
establishing ranges and bearings to multiple high-speed surface targets
(ie., speedboats) is needed for deployment on conventional surface
platforms for purposes of target designation and tracking. Such a system
shall also be used to support autamatic acquisition and plotting of
navigational aids and for purposes of collision avoidance on both
conventional and autonamous surface vessels and robotic vehicles.

ing laser-based time-of-flight ranging systems consist of very narrow
field-of-view optical receivers operating in conjunction with laser
transmitters of even narrower illumination beam-width. Wwhile high angular
resolution is thus achieved, mechanical scanning (usually employing
rotating mirrors) is required to gather data over extended fields-of-view.
Such systems are inherently slow, fragile, and prone to calibration
errors. The many laser pulse transmissions necessary to raster scan the
entire scene of interest increase probability of detection by enemy
sensors. Since overall scan time is relatively long, system response is
insufficient for weapons directing. In addition, the 3-D data so gathered
is inherently distorted by sensor platform and/or target motion over the
period of acquisition, necessitating computationally intensive coordinate
transformations for restoration. Performance degrades rapidly as well in
the presence of atmospheric obscurants such as fog and haze. Accordingly,
an immovative and robust means of gathering high resolution optical 3-D
data fram a scene about the region of interest is needed for use on
conventional and autonomous surface platforms and robotic vehicles, with
the inherent ability to discriminate against background and foreground
clutter. Such a system must provide rapid updates, without swamping the
signal processor with inordinate amounts of unnecessary data, and employ
no mechanical scanning. Resolution must be sufficient for fire control
solutions, with maximm line-of-sight range between five and ten nautical
miles.
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N89-204 TITLE: Cross Section Reduction of Dish Antennas
CATEGORY: BExploratory Development

DESCRIPTION: Parabolic dish antennas are used in a mumber of radar
tracking and fire control systems, ranging from small onboard systems for
missile guidance to large shipborne systems for support of long range
engagements. The radar cross section of these antennas, as seen by the
target being tracked, can be quite large due to the retro-reflective
nature of the antenna on boresite. The dbjective, here, is to devise
alternate dish antemna designs that can significantly reduce this problem,
or even eliminate it altogether. The Phase I effort should review and
evaluate selected approaches, concluding with a detailed design proposal
for a Phase II demonstration.

N89-205 TITLE: Waveform Design to Defeat Intercept Receivers
CATEGORY: Exploratory Development

DESCRIPTION: Broadband, hlghpowerradarcmceptsarebeoom.ngmm
practical as the required microwave camponent technologms advance.
Radar designers are now being asked to include, in their waveform suite,
options that either preclude detection or at least deny recognition by
hostile intercept receivers. But intercept receiver design is also
progressing. For the current and near term state of affairs, radar
engineers need a clear understanding of how these receivers work and what
problems the intercept receiver designer faces as the radar parameters
vary. The task then is to: (1) survey current operational intercept
receiver design, with particular emphasis on intercept ID algorithms,
showing clearly how changes in radar parameters would impact the receiver
effectiveness; and (2), from (1) and estimates of projected ID algorithm
improvements, delineate the most effective radar waveform strategies.

N89~-206 TITLE: Improved Direction Finding Techniques
CATEGORY : Advanced Development

DESCRIPTION: The need for improved direction finding (DF) techniques is
vital to the implementation of advanced passive radio frequency (RF)
surveillance and targeting systems. Accurate direction finding techniques
campatible with sensor physical implementations/envelopes within missile
launchers and aircraft pylons are required to provide for spatial
processing and accurate location. The desire to achieve high accuracy
utilizing short baseline interferometer implementations as well as
alternate advanced processing techniques are of major interest. The
ability to achieve accurate DF/location is a necessary prerequisite for
covert, passive targeting sensor systems. The identification of unique
technologies such as optical processing techniques/schemes for enhanced
signal processing techniques and sensor alignment requirements are
critical to achieve the necessary performance. Concepts and approaches to
achieve the desired level of performance should be performed.
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N89-207 TITLE: Accurate Passive Ranging Techniques
CATEGORY : Advanced Development

DESCRIPTION: The need to accurately determine the location of threat
radio frequency (RF) emitters while employing passive RF surveillance and
taxgetmg sensors is critical to successful performance of future Naval
missions. Current passive RF technology provides techniques to achieve
acaurate angular measurements, while major improvements are required in
techniques for achieving rapid and accurate range measurements. Emphasis
should be placed upon methodologies and processing techniques to passively
determine accurate range/locatlon of threat RF sources. Implementations
campatible with passive RF airborne sensor/platform applications should be
emphasized. The technical approach should address the dynamic
enviromment, the need for accurate determination of platform attitude,
position, and associated rates, sensor processing schemes/techniques,
camputational algorithms, and any other significant considerations in
achieving the desired performance.

N89~208 TITLE: Packaging of High Speed Optoelectronic Devices
CATBEGORY Exploratory Development

DESCRIPTION: There is currently a major effort withir . DoD to employ
fiber optic techniques tc the feeding, distribution, remoting and
processing of high frequency antenna array signals. These applications
are mainly due to the extremely high time-bandwidth products attainable
with optical fibers. These fiber optic distribution and signal processing
devices can potentially be used in systems operating in the millimeter
wave frequency range (30 GHz), which is receiving increased emphasis for
military applications. At present, the bandwidth of these fiber optic
links is limited to about 20 GHz by the modulation bandwidths of the
optical sources or external modulators, whichever is used, and the optical
detectors. External optical modulators and detectors that use III-V
semiconductor technology have theoretically attainable bandwidths
approaching 100 GHz. In practice, the bandwidths of these devices are
usually limited by the microwave packaging. Consequently, high~speed
device packaging is an extremely important issue when dealing with
frequencies exceeding 30 GHz. This task requires theoretical modeling and
experimental implementation of wideband millimeter

wave circuits and packaging which can be used in conjunction with high-
speed optoelectronic devices.

N89-209 TITLE: High Strength Optical Fibers for Air-Deploved Data
Links

CATEGORY : Exploratory Development

DESCRIPTION: The recent application of optical fibers to high-speed, air-

deployed data links, has developed a need for smaller diameter fibers with

verth.ghtersuestrengths During payout, the fibers are exposed to
tensile and shear loads which could lead to failure. Commercial
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telecammmications fibers are buffered with a thick, polymeric jacket
which, because of its large diameter and linear mass density, becames a
liability for high speed air deployment. To achieve the desired fiber
characteristics, one must reduce the buffer thickness while increasing the
glass fiber tensile strength. Thickness reduction of the buffer materials
caxrently used in telecommunications fibers, leads to weaker fibers.

These materials typically are uv-curable epoxy acrylates. It may be
possible to sacrifice thickness if alternative polymers were developed
which (1) can be applied and cured on-line dquring fiber draw, (2) have
high adhesion, but are readily strippable, and (3) provide the same
protection as epoxy acrylates at half the thickness.

DAVID TAYIOR RESEARCH & DEVEIOPMENT CENTER

N89-210 TITLE: High Heat Flux Heat Exchanger
CATEGORY ; Exploratory Development

DESCRIPTION: Advanced heat transfer surfaces for single phase heat
exchangers which will yield significantly greater heat fluxes, (e.q.,
factor of 5 or more improvement over conventional surfaces) are required
to decrease both unit size and cost. The performance characteristics of
proposed concepts will be modeled analytically for the prediction of heat
transfer capabilities. A small scale demonstration model of a water-to-
air heat exchanger shall be fabricated for proof of concept.

NAVAL ATR TEST CENTER
N89-211 TITLE: Infrared Scene Generation Model
CATBGORY : Engineering Development

DESCRIPTION: Models of infrared signatures are needed to simulate
infrared scenarios presented by air, ground and sea threats for the test
ard evaluation of aircraft weapons system infrared sensors. The modeling
scheme should utilize existing Compu-Scene IV and LOWIRAN software as much
as possible and should provide for a generation of redefinable infrared
enviroments for Campu-Scene IV. This would provide the capability to
rapidly change the infrared scene to similate specific threats and
different modes of operation of known threats. Once the scene is
generated with the proper field of view by the Campu-Scene IV software,
the IOWIRAN software should calculate the atmospheric transmission losses
between the aircraft's infrared sensor and the target threat. Special
consideration should be given to the fact that wide field of view sensors
look both horizontally and vertically through the atmosphere thus; the
slant range to the received target varies. The dependency of transmission
loss on look angle should be included in the model.
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N89-212 TITLE: Dynamic Infrared Scene Proiection
CATEGORY : Engineering Development

DESCRIPTION: Ground testing of forward looking infrared (FLIR) sensors
determines baseline performance and is extremely effective in minimizing
costly cut-and-try flight tests. There is a need to develop a thermal
projection device which can dynamically similate a high threat infrared
enviromment. The thermal projector should be capable of taking a video or
camputer generated image and present a corresponding thermal image to an
aircraft FLIR sensor. The system must provide a high resolution image to
wide field of view navigational FLIR's. The projector should also have a
frame rate fast enough for the FLIR to perform as if the projected threat
enviroment was contimious. The systems should be portable so that it can
be positioned to accommodate different FLIR sensors on the same aircraft.
The projector should present images in the 8-12 micron and 3-5 micron
regions of the spectrum. A projector with a wider spectral bandwidth
would be preferable for the testing of future infrared sensors which may
use different wavelengths.

N89-213 TITLE: Multi-Mode Range Instrumentation Radar System
CATEGORY ¢ Advanced Development

DESCRIPTION: Proposals are sought to determine the technical feasibility
in developing a Multi-Mode Range Instrumentation System (MRIRS). The
study should establish the system performance requirements based on the
fllghttestsupportrequmeddurmgthedeveloprent test and evaluation
phases of naval airborne electromcwarfaresystems The system would be
integrated with existing range instrumentation, taking advantage of those
assets already available and would provide the capability to operate in
the following radar modes:

-~ Inverse Synthetic Aperture Radar (ISAR)
~ pulse doppler

- pulse compression

- frequency agility

~ pulse & contimious wave radar

~ camplex pulse trains

The MRIRS is required to replace cbsolete single purpose radars and to
perform electronic warfare test measurements such as radar cross section
(RCS), jammer-to-skin radar return ratio measurements, radar imaging,
antenna patterns, sensitivity testing, chaff evaluation and would provide
the capability to'simulate modern radar threats. Phase I should provide a
basic design concept. Phase II will consist of developing a prototype
system in one of the electronic warfare frequency bands.
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AIR FORCE

PROPOSAL PREPARATION INSTROCTIONS

The responsibility for the implementation and management of the Air Force SBIR
programs is with the Air Force Systems Command Deputy Chief of Staff for
Technology and Requirements Planning. The Air Force SBIR Program Manager is
Mr James R. Meeker. Inquiries of a general nature or where a problem may
exist requiring the attention of the Air Force SBIR Program Manager should be
addressed to:

Department of the Air Force

H) AFSC/XTXC (SBIR Program Manager)
Andrews AFB DC 20334-5000

Under NO circumstance shall a SBIR proposal be submitted to the AF SBIR
Program Manager. The potential offerors are reminded that NO additional
technical information can or will be made available by the Air Force during
the solicitation period. The only source for technical information is the
Defense Technical Information Center (DTIC). Please refer to the section
contained within this solicitation on the procedures for obtaining DTIC data.

Five (5) copies of each Phase I proposal shall be addressed to the office
designated below. Any question regarding the preparation and processing of a
proposal should be initially referred to the Air Force Small and Disadvantaged
Business Utilization (SADBU) specialist identified in the following.

Topic No. Mdress for Proposals AF SADBU Specialists
AF89~001 AD/PMR Mr Ralph Frangioni
thru SBIR Program Manager AD/BC
AF89-020 Bldg 350, Rm 428 Bglin AFB FL. 32542-5000
Bglin AFB FL (904) 882-2843
32542-5000
AF89-021 AEDC/PKP Mr Edward Hale
thru Bldg 100 AEDC/BC
AF89-030 Arnold AFB IN Arnold AFB TN 37389-5000
37389-5000 (615) 454-4407

Hand delivery accepted—after calling (415) 454-6517

AF89-031 ESN/AVP Mr Alan Hart
thru SBIR Program Manager ESD/BC
AF89-035 Brown Building Banscom AFB MA 01731-5000
Hanscom AFB MA 01731-5000 (617) 377-4973
01731-5000
AF89-036 RADC/XPX Mr Richard Smith
thru SBIR Program Manager RADC/BC
AF89-055 Bldg 106, Rm B-109 Griffiss AFB NY 13441-5700
Griffiss AFB NY (315) 330-4020
13441-5700
167

—-———J




AF89-056 HD AFESC/RDXP Mr Ralph Frangioni
thru SBIR Program Manager AD/BC
AF89-067 Bldg 1120 Bglin AFB FL. 32542-5000
Tyndall AFB FL (904) 882-2843
32403
AF89-068 HQ BSD/SORT Mr George Laudenslayer
thru SBIR Program Manager ASD/BC
AF89-081 Bldg 1155, Ra 25 Wright—patterson AFB CH 45433-6503
Brooks AFB TX (513) 255-5422
782355000
AF89-082 AFWAL/AAOP Mr George Laudenslayer
thru SBIR Program Manager ASD/BC
AF89-100 Area B, Bldg 22, Rm S-110 Wright~Patterson AFB OH 45433-6503
Wright-Patterson AFB OH (513) 255-5422
45433-6543
AF89-101 AFVAL/FIOP Mr George Laudenslayer
thru SBIR Program Manager ASD/BC
AF89-119 Area B, Bldg 45, Rm 149 Wright-Patterson AFB OH 45433-6503
Wright~Patterson AFB OH (513) 255-5422
45433-6553
AF89-120 AFWAL/MLK Mr George Laudenslayer
thru SBIR Program Manager ASD/BC
AF89-138 Area B, Bldg 406, Rm 149 Wright-Patterson AFB OH 45433-6503
Wright-Patterson AFB CH (513) 255~5422
45433-6533
AF89-139 AFWAL/POMP Mr George Laudenslayer
thru SBIR Program Manager ASD/BC
AF89-157 Area B, Bldg 18A, Rm A-103 Wright-Patterson AFB CH 45433-6503
Wright-Patterson AFB CH (513) 255-5422
45433-6563
AF89-158 ASD/AEE Mr George Laudenslayer
thru SBIR Program Manager ASD/BC
AF89-160 Area B, Bldg 57, Bay 5 Wright-Patterson AFB CH 45433-6503
Wright-Patterson AFB OH (513) 255-5422
45433-6503
AF89-161 ASD/FREE Mr George Laudenslayer

SBIR Program Manager

Area B, Bldg 28, Post 246
Wright-Patterson AFB CH
454336503
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ASD/BC
Wright-patterson AFB OH 45433-6503
(513) 255-5422




AF89-162 ASD/XRX Mr George Laudenslayer
thru SBIR Program Manager ASD/BC
AF89-168 Area B, Bldg 11A, Rm 201 Wright-Patterson AFB CH 454336503
Wright-Patterson AFB OH (513) 255-5422
45433-6503
AF89-169 4950 TESTW/FFDA Mr George Laudenslayer
SBIR Program Manager ASD/BC
Area B, Bldg 11A, Rm 201 Wright-Patterson AFB (H 45433-6503
Wright-Patterson AFB {513) 255-5422
45433-6503
AF89-170 AFSTC/OLAB Mr Charles Willett
thru SBIR Program Manager Sb/BC
AF89-182 P O Box 92960 P O Box 92960
Los Angeles AFB CA Worldway Postal Center
90009-2960 Los Angeles AFB CA 900092960

Band delivery accepted: Bldg A2, Rm 2213-B, 2350 East El Segundo Blwd,
El Segundo CA 90245-4691

AF89-183 SAMTO/ X0 Mr Charles Willett
thru Bldg 8500 SD/BC
AF89-184 Vandenberg AFB CA P O Box 92960
93437-6021 Worldway Postal Center
1os Angeles AFB CA 90009-2960
(213) 643-2855
AF89-185 HQ AFSTC/XN Mr Manuel Gonzalez
thru SBIR Program Manager AFOMD/BCW
AFg89-186 Bldg 497, Rm 222 Kirkland AFB NM 87117-5023
Kirtland AFB NM (505) 844-3819
87117-6008
AF89-187 AFAL/TSTR Mr James Beucherie
thru SBIR Program Manager AFFTC/BC
AF89-193 Bldg 8353, Rm 1168 Riwards AFB CA 93523-5320
Hiwards AFB CA (805) 277-2619
93523-5000
AF89-194 AFGL/ XOP Mr Alan Bart
thru SBIR Program Manager ESD/BC
AFg89-199 Bldg 1107, Rm 240 HBanscom AFB MA (01731-5000

Hanscom AFB MA
01731-5000
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AF89-200 AFWL/PRC Mr Manuel Gonzales
thru SBIR Program Manager AFOMD/BC
AF89-208 Bldg 413, Rm 139 Kirtland AFB N\M 87117-5023
Kirtland AFB NM (505) 844-3819
87117-6008
AF89-209 BMO/MYSC Mr Terence Carey
thru SBIR Program Manager BMO/BC
AFg89-234 Bldg 523, Rm 302 Norton AFB CA 92049-6468
Norton AFB CA 92409-6468 (714) 382-4304
92409-6468
AF89-235 AFOSR/XOT Ms Iouise Harrison
thru SBIR Program Manager AFOSR/BC
AF89-247 Bldg 410, Rm A-113 Bolling AFB DC 20332~6488

Bolling AFB DC 20332-5000 (202) 767-4943
Hand delivery accepted——after calling ahead to 767-4969

AF89-248 AFSC/NAT Mr George Laudenslayer
thru SBIR Program Manager ASD/BC
AF89-257 Bldg 39, Area B Wright-Patterson AFB OH 45433-6503
Wright-Patterson AFB OH (513) 255-5422
45433-6503
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AF89-001
AF89-002
AF89-003
AF89-004
AF89-005

AF89-006

AF89-007

AF89-008

AF89-009

AF89-010
AF89-011
AF89-012

AF89-013

AF89-014

AF89-015

AF89-016

AF89-017

AF89-018

AF89-019

AF89-020

INDEX OF AF FY89 SBIR TOPICS

Armament Division, Eglin AFB FL

Armament Research

High-Speed High~Density Video Data Memory System
High Temperature Composite Weapons

Stored Munitions Vulnerability

Extended Shelf-Life Weapon Systems

Impact of Extended Storage Periods on Various Advanced Composite
Materials

Analysis of Ballistic Range Data Using Artificial Intelligence

Composition Control of Bulk High Temperature Superconductors for
IR Sensors

Computational Continuum Mechanics for Conventional Warhead Design
and Analysis

Multi-Stage/Multi-Mode Air-to-Surface Warhead Technology
Precision High Speed Test Tract Position Time Data System
Hypervelocity Launcher Research

Computational Fluid Dynamic Model of Projectile Impacts into Fuel
Tanks

Innovative Methods for Target Detection in Aerosols

Innovative Methods for Fabrication and Polishing of Conical Fiber
Optic Arrays

Application~-Specific Integrated Circuits for Weapons Effects
Assessment

Innovative Technology for Rapid Area Clearance of Unexploded
Ordnance

Minfiaturization of Signal Processing Components for Guided
Interceptors

Fault Tolerant Processors for Guided Interceptors

Plastic Extrusions for Military Container Design
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AF89-021
AF89-022

AF89-023

AF89-024
AF89-025
AF89-026
AF89-027
AF89-028
AF89-029

AF89-030

AF89-031

AF89-032

AF89-033

AF89-034

AF89-035

AF89-036

AF89-037

AF89-038

AF89-039
AF89-040
AF89-041
AF89-042

AF89-043

Arnold Engineering Development Center, Arnold AFB TN

Aerospace Ground Environmental Simulation Testing
High Surface Temperature Measurement Techniques
Plasma Density Measurement System

High Temperature Strain Measurement System

High Temperature Flow Turbulence Measurement System
In-situ Optical Property Measurement System
Corrosion Resistant Pressure Transducer

Digital Video Data Storage System

CAD/CFD Grid Generation Interface

Continuous Water Monitoring System

Electronic Systems Division, Hanscom AFB MA

Command, Control and Communications Systems/Subsystems

Tactical Command, Control, Communications and Intelligence (C3I)
Systems/Subsystens

Assessment of Electronic Systems Production Designs in Meeting
Functional and Physical Requirements

E-3 Sensor Data Fusion Algorithms

Hardening Electronic Devices Susceptible to High Power Microwave
(HPM) Radiation

Rome Air Development Center, Griffiss AFB NY

Neural Computing Architectures for Natural Language and/or Vision

Automated Acquisition and Dissemination of Distributed System
Software Design Knowledge

Command, Control, Communications and Intelligence System
Engineering Life Cycle Data Model

Strategies for Testing-Parallel Software

High Modulation Rate Optical Transmitter

Conformal Optical Focusing Elements for Laser Communication
Low Noise Gigahertz Electro~Optic Components

Integrated Design of "SMART"” Phased Array Systems
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AF89-044
AF89-045
AF89-046
AF89-047
AF89-048
AF89-049
AF89-050

AF89-051

AF89-052
AF89-053
AF89-054

AF89-055

AF89-056
AF89-057
AF89-058
AF89-059
AF89-060
AF89-061
AF89-062
AF89-063
AF89-064
AF89-065
AF89-066

AF89-067

AF89-068

AF89-069

Antenna Pulse Pattern Synthesis in a Complex Medium
Self-Survey of Distributed Thinned Phased Arrays
Airborne Testing of Active Aperture Arrays

Compact Ultrafast Microwave Switching

Ion Beam Modification of Ultrastructure Properties
Ternary Spatial Light Modulator

Amplifying Optical Switches

Avionics Applications of Ambient Temperature Superconductivity
(ATSC)

3-Dimensional Optical Memories

Naturai Language Understanding for Message Dissemination
Applications for Multi-Spectral/Multi-Source Imagery
Massive Optical Fan-In/Fan-Out

Air Force Engineering and Services Center, Tyndall AFB FL

Civil and Environmental Engineering Research
Regeneration of Vapor-Phase Activated Carbon
Catalytic—-Additive Combustor Lining

Device for Characterizing Chemical Source Strength
Passive Hydrogen Chloride (HCL) Monitors

Disposal of Solid—-Rocket Motors and Propellant
Real-Time Particle Measurement in Exhausts
Characterization of Optical Fire Detector Stimuli
Thermodynamics of Advanced Refrigerants
Fiber-Reinforced Spall Protection

Energy Fields for Fire Extinguishment

System for Macro and Micro Airfield Pavement Damage Assessme it

Human Systems Division, Brooks AFB TX

Human Systems/Subsystems Research

Real-Time Environmental Monitoring Capability

173




AF89-070

AF89-071

AF89-072

AF89-073
AF89-074
AF89-075
AF89-076
AF89-077
AF89-078
AF89-079
AF89-080

AF89-081

AF89-082

AF89~083

AF89~-084

AF89-085

AF89-086
AF89-087
AF89-088
AF89-089

AF89-090

AF89-091
AF89-092

AF89-093

Innovative Analysis Procedures and Equipment for Environmental
Health and Drugs of Abuse

Identification and Management of Hazardous Materials in Large
Scale Systems Acquisition

Dynamic Bleaching of Protective Materials by Ultra-Short Laser
Pulses

Computer Based Testing and Training in Intelligent Systems
Instructional Methodology for Multiship Air Combat Training
Unified Life Cycle Engineering (ULCE)

Enhanced Crew Interface Designs

Crew Performance Predictions and Enhancements

Advanced Biocommunications Transducers

Innovations in Aeromedical Applications
Chemical/Biological Defense Protection

Decision Aid Process for Investment Strategy

Aeronautical Systems Division, Wrigpt—Patterson AFB OH

Parallel Processing for Artificial Intelligence (Al) and Graphics
Applications

Abductive and Inductive Reasoning Applied to Advanced Avionics
System Diagnostics

Integrated Information Signal Processing

Language Implications for Real-Time Artificial Intelligence (AI)
Systems

Complex Integrated Circuit Technology
Miniature Broadband Circulator

Holographic Lithography for Microcircuits
Picosecond Pulse Semiconductor Diode Laser

On-Chip Information Processing for Aerial Electro—Optical (EO)
Sensing with FPAs

3-D Target Modeling, Representation and Perception
Agile Coherent Laser Radar

Advanced Measures of Effectiveness (MOEs) for the Strategic
Relocatable Target Attack (SRTA) Mission
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AF89-094

AF89-095

AF89-096

AF89-097

AF89-098
AF89-099
AF89-100

AF89-101

AF89-102

AF89-103

AF89-104
AF89-105

AF89-106

AF89-107
AF89-108
AF89-109

AF89-110

AF89-111

AF89-112

AF89-113

AF89-114

AF89-115

AF89-116

Transition and Connectivity Between Electronic Combat Digital
Models and Hybrid Simulators

Optical Filtering for Infrared Target Detection

Mathematical Analysis of Linear Feedback Shift Register Sequence
Generators

Artificial Intelligence (AI) and Parallel Processing Technologies
for Electronic Combat Applications

Low Probability of Interception (LPI) Milstar Modulator
Threat Identification Error Reduction Techniques
Optical Interconnects for High Temperature Superconductors

Improved Strength Carbon-Carbon Faceplate Heatshield for Phased
Array Antenna Windows

Time Domain Approach to Random Dynamic Response and Fatigue

Landing Gear Component Design Verification and Durability
Determination

Automated Design of Global Fault Detection and Isolation
Computational Aerodynamic Models of Aircraft and Weapons

Numerical Determination of Aerodynamic Coefficients Using a Gas
Hydraulic Analogy Water Table

Cryocooler Technology
Real-Time Polynomial Network Synthesis
Vortex Flows and Their Control

Life-Enhancement Techniques for Improved Fatigue Life at Elevated
Temperatures

Surface Crazing Measurement Technique for Aircraft Acrylic Plastic
Transparencies

Cockpit Situational Awareness — Flight Experiment Design

Methodology Development for Verification of Flight Critical
Systems Software

Fatigue Crack Growth Retardation/Acceleration Effects in Elevated
Temperature Environments

Two~Phase Fluid Heat Transfer at Low and High Accelerations

Abductive and Inductive Reasoning Applied to Intelligent Missile
Defense

175




AF89~117 Mobile Autonomous Robot Simulation (MARS)-Second Generation
AF89-118 Mission-Oriented Flying Qualities

AF89-119 Attachment Techniques for High Temperature Strain Measurement
AF89-120 New High Performance Polymers

AF89-121 Modeling of Stresses in Coated Solids

AF89~-122 High Performance Carbon-Carbon Composites for Advanced
Applications

AF89-~123 High Temperature Materials for Advanced Systems

AF89-124 High Performance Light Metal Alloys and Metal Matrix Composites
AF89~125 Improved Nondestructive Evaluation

AF89~-126 Nonlinear Optical Materials

AF89-127 High Temperature Superconducting Materials

AF89-128 Ultrastructured Materials

AF89-129 Aircraft Accident Investigation Techniques for Electronic and
Electrical Systems

AF89-130 Metallic Adhesives for Structural Composites

AF89-131 Contactless Electrical Testing

AF89-132 Unified Life-Cycle Engineering Design Aid

AF89-133 Low Cost Composite Structures Fabrication

AF89-134 Common Memory Data Processor

AF89-135 Biotechnology for Aerospace Materials Requirements
AF89-136 Phenomenology and Effects of Materials/Laser Interactions
AF89-137 Epistemic Planning for Management and Manufacturing

AF89-138 Determination of Mechanical Properties of Materials Subjected to
Severe Eanvironments

AF89~139 Space Power Technology

AF89~-140 Missile Electrical, Thermal and Mechanical Power (Nonpropulsion)
AF89-~141 Pulsed Power for Airborne/Spaceborne Applications

AF89~-142 Power Technology for High-Performance Aircraft

AF89-143 Thermionic Energy Conversion Technology
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AF89-144
AF89-145

AF89-146

AF89-147
AF89-148

AF89-149

AF89-150

AF89-151

AF89-152
AF89-153

AF89-154

AF89-155
AF89-156
AFB9-157
AFB9-158

AF89-159

AF89-160

AF89-161
AF89-162
AF89-163
AF89-164

AF89-165

AF89-166

AF89-167

Combined Cycle Propulsion Technology
Flight Test Instrumentation

Micro-Computer Based Earth-to-Orbit Trajectory Optimization
Program

Micro—-Sample Analysis of Aviation Turbine Fuels
Fuel Combustion Technology

Determination of Thermal Stability Characteristics of High Mach
Fuels

Solid Lubricants and Their Distribution for Advanced Aircraft Gas
Turbines

Development of Improved High Temperature Solid Lubrication
Concepts

High Temperature Magnetic Bearing Development
High Temperature Gas Turbine Lubrication System Wear Monitoring

Solid Lubricants for Advanced Turbine Engine Powder Delivery
Systems

Augmentor Acoustic Instability

Turbine Engine Test Instrumentaiion Techniques
Comnression System Design Methodology

Reliability Prediction Models for Military Avionics

Automatic Test Equipment (ATE) Requirements Specification
Authoring Tool

Modular Automatic Test Equipment (MATE) Guide Expert Presentation
System

Fiber Optic Delay Line

New Concepts and Innovations for Aeronautical Systems/Subsystems
Artificial Intelligence Applied to Aeronautical Systems

New Concepts and Innovations for Logistics Support

New Concepts and Innovations to Enhance “he Cost Estimation of
Aeronautical Systems/Subsystems

New Concepts and Innovations for Special Operations Aircraft
Systems/Subsystens

Primary Aircraft Trainer Study (PATS)
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AF89-168 Mission Opportunities for Airship Technology (MOAT)

AF89-169 Determination of Panel Flutter Characteristics of Kevlar-Polyester
Composite Panels

Space Division, Los Angeles Air Force Station, CA

AF89-170 3~D Numerical Windflow Model

AF89-171 Personal Hydrazine Vapor Dosimeter

AF89-172 System to Measure Cloud Meterorological Parameters
AF89-173 System to Measure Atmospherics Meterorological Parameters

AF89-174 System to Measure Terrestrial or Solar Geophysical Meterorological
Parameters

AF89-175 System to Measure Oceanography Meteorological Parameters

AF89-176 Innovative Concepts for Improved Space Object Surveillance and
Classification

AF89-177 Innovative Concepts for Space Systems and Launch Systems Cost
Reduction

AF89-178 Innovative Space Systems Survivability Concepts
AF89-179 Innovative Concepts for Force Support from Space

AF89-180 Techniques to Perform Military Space Capability Modeling and Cost
Estimation Modeling

AF89-181 Innovative Applications of Emerging and Mature Technologies for
Air Force Space Capabilities

AF89-182 Concepts for Improved Satellite Communications Support to Theater
Commander '

AF89-183 Global Positioning System (GPS) Translator Data Recording and
Relay

AF89-184 Optical Measurements of Small Angular Displacements in a Dynamic
Environment

AF89-185 Millimeter Wave Electronic Beam Scan Technology
AF89-186 Implementing Expert Systems Onboard Satellite Systems

AF89-187 Novel Concepts for Survivable Space Power and Supporting
Technologies

AF89-188 Self Deploying Space Structures

AF89-189 Development of Acceptance Criteria in Carbon-Carbon Materials for
Space Structures
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AF89-190 Dynamic Computed Tomography

AF89-191 Hydrogen Storage in Metal Hydrides

AF89-192 Technology for Storage, Handling or Use of Antimatter
AF89-193 Separation and Purification of Propellant Polymers
AF89-194 High-Sensitivity SWIR/MWIR Infrared Cameras

AF89-195 Ultra—-Narrow Band, Tunable, Super—Sensitive IR Detector

AF89-196 Development of Remote Sensing Algorithms for Atmospheric Path
Variables from Radiometric Data

AF89-197 Cloud-Free Conditions Specified from Satellite

AF89-198 Programmable Signal Processor for Real-Time Doppler Lidar Wind
Measurements

AF89-199 Tunable Narrowband Optical Filters (TNOFs)

AF89-200 Nonlinear Materials Development for 0.8 and 1.315 Microns

AF89-201 Far Field Radiation Patterns in the Presence of Air Breakdown
AF89-202 Mobile Automated High Power Microwave Diagnostic System

AF89-203 Pulse Compression Techniques for High Power Microwave Applications
AF89-~204 Phased Array Imaging Telescope

AF89-205 Development of Computational Methods for Chemically Reacting
Mixing Problems

AF89-206 Video Optical Disk Characterization and Control
AF89-207 Excited State Populations in a Neutral Partical Beam

AF89-208 Passive and Active Countermeasures Against Multispectral Target
Illumination

Air Force Ballistic Missile Office, Norton AFB CA

AF89-209 Ballistic Missile Research
AF89-210 Generic Qualification of Electronic Piece Part Processes
AF89-211 Propellant Sensitivity to Electrostatic Discharge (ESD)

AF89-212 Internal Insulation Materials for Future Generation of Solid
Rocket Boosters

AF89-213 Effect of Booster Acceleration on Insulation Erosion

AF89-214 Development of Standard Door for ACS Thrusters
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AF89-215 Developing a Storable Injectant for Solid Motor Performance
Improvement

AF89-216 Thermal Protection Material Characteristics

AF89-217 Cost Reduction in LWIR Radiometry
AF89-218 Aerodynamics and Flowfield Effects

AF89-219 Constructing Radiation Hard Semiconductor Devices on Advanced
Substrates

AF89-220 Plasma and Optical/RCS Effects

AF89-221 Site Characterization

AF89-222 Hardened High Voltage Power Supply for Ring Laser Gyros
AF89-223 Packaging Techniques to Reduce Radiation Effects on Electronics
AF89-224 Improved Basing Security, Safety and Reduced Manning

AF89-225 Signature Countermeasures and Tag/Implant Sweep Techniques
AF89-226 High Temperature Insulator

AF89-227 Development of a Heatshield

AF89-228 Non-Destructive Tests and Evaluation (NDT&E) Techniques for Rocket
Motors

AF89-229 Rocket Motor Test and Display Techniques
AF89-230 Sounding Rocket Thrust Vector Control

AF89-231 Integrated Case Structure/External Protection
AF89-232 Sounding Rocket Telemetry/Tracking System
AF89-233 Sounding Rocket Airborne Instrumentation System
AF89-234 Fiber Optics Ordnance Studies

Air Force Office of Scientific Research, Bolling AFB DC

AF89-235 Development of New Scientific Research Instrumentation

AF89-~236 Development and Application of New Theories and Concepts
Relating to Fluid Mechanics

AF89~237 Development and Application of New Theories and Concepts
Relating to Structures

AF89-238 Development and Application of New Theories and Concepts
Relating to Propulsion
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AF89-239 Multifunctional Nonmetallic Materials Processing and
Characterization

APR89-240 Atmospheric Science Modeling Technology

AF89-241 Neurocomputers, New Architectures and Models of Commputation
AF89-242 Heterostructures: Materials and Devices

AF89-243 Life Sciences Basic Research

AF89-244 Research in Mathematics and Computer Science

AF89-245 Novel Techniques in Seismic Detection

AF89-246 Novel Electron-Beam-Driven Devices for the Generation or
Amplification of Millimeter-Wave Radiation

AF89-247 Infrared Astronomy

National Aero—Space Plane Joint Office, Wright-Patterson AFB OH

AF89-248 Emerging Technologies Resulting in Lighter Aircraft Weight,
Increased Engine Performance (ISP) and Improved Design Tools

AF89-249 Hypervelocity Space Vehicle Interactions and Signatures

AF89-250 High Temperature (2000+ C) Acoustic Microphones and Dynamic
Pressure Gauges

AF89-251 High Temperature Fasteners and Attachments

AF89-252 Kinetics Turbulence Interaction in Reacting Flows
AF89-253 Finite Rate Chemistry Algorithms for Hypersonic Flows
AF89-254 Global Communication Strategies for Hypersonic Vehicles

AF89-255 High Temperature Non-Intrusive Diagnostic Instruments for Flow
Field Measurements (with and without chemistry)

AF89-256 Visibility Requirements for Non-Instrumented Landings

AF89-257 Multiple Mode Optical Switches for Fiber Optic Networks
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AF89-001. TITLE: Armament Research

OBJECTIVE: To develop innovative ideas/concepts and analysis methodologies
associated with air deliverable conventional munitions/armaments.

DESCRIPTION: New and iannovative ideas/concepts and analysis methodologies are
desired in the area of air delivered non-nuclear munitions and armaments.
These include energy sources and conversions, bombs, submunitions, warheads,
fuzes including safe and arm devices for air-to-air missiles, dispensers,
rockets, sensors and seekers, explosives, carriage and release equipment,
aerodynamic and structural technologies, fiber optics, solid-state inertial
components, exterior ballistics, analysis, and lethality and vulnerability
assessment techniques. Some examples of desired research are low drag/observ-
able weapon airframes, conformal ejector racks, integrated fuzing, millimeter
wave seekers/sensors for mid-course and terminal guidance, heavy metal self-
forging fragment warheads, heavy metal shaped charges, long rod penetrators,
reactive fragment warheads, and computational fluid dynamics including
interactive grid generation techniques.

AF89-002. TITLE: High-Speed High-Density Video Data Memory System

OBJECTIVE: To develop a fast acquisition video data memory system for
airborne environment applications.

DESCRIPTION: The Air Force is interested in developing a video data memory
system capable of acquiring and storing video data from new solid state
imagers with output of up to 500 frames per second, 1024 x 1024 pixel
resolution, and 8 bits per pixel. In order to provide flexibility, the frame
resolution should be programmable up to 1024 x 1024 pixels. The system must
store 30 seconds of data with a trigger input for storage of elither the last
30 seconds or the next 30 seconds of data. In addition, the system must be
capable of operation in extremely severe airborne and test range environments.
It is desired that the system have a volume of less than 200 cubic inches
(eeg., 3 inches x 6 inches x 10 inches). Parallel input architectures may be
considered; however, the memory device must allow many rewrites. Architectures
proposing parallel inputs should allow flexibility in the number of inputs per
frame. The system should provide single frame digital and standard NTSC
analog output. The system should have a modular design to allow storage size.

The Phase I task is to provide a detailed study of a new, high density memory
technology. Emphasis should be on the memory fabrication, manufacturing
processes, and packaging of the high—-density memory device. The Phase II tusk
will conduct hardware demonstrations and fabricate a prototype unit to prove
feasibility.

AF89-0"3, TITLE: High Temperature Composite Weapons

OBJECTIVE: To explore developments in low cost, high temperature composite
material for advanced air-to—air missile airframes.

DESCRIPTION: Considerable work has been accomplished in high temperature
composite materials for air-to-air missile application. Unfortunately,
composite material technology for these demanding flight profiles results in
the use of high cost materials and manufacturing techniques. There is a need
for special emphasis on the use of high technology/low cost composite materi-
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als, manufacturing processes, and assembly techniques that will result in
light weight, high strength, and low cost/high production rate characteristics
which can be applied to asymmetric, complex shaped air-to-air missile
alrframes.

The fundamental goal of this program is to develop a technology base in low
cost composite weapon airframe manufacturing processes for air-to-air missile
applications. Specific objectives include identification and evaluation of
potential low cost composite materials, manufacturing processes, and assembly
techniques for an advanced air-to-air weapon.

The technical challenge is to survey the technology base in composite
materials, manufacturing processes, and assembly techniques as applied to an
advanced shaped air-to—air weapon airframe for the purpose of minimizing the
cost of its conmstruction.

Phase I of this SBIR task will conduct a survey of potential low cost
combinations of materials and manufacturing techniques for a variety of flight
envelopes and temperature profiles. The advantages and disadvantages of each
combination will be reported on according to the cost effectiveness, weight,
producibility, quality assurance, strength, and temperature capability. An
advanced conformally carried air-to—air missile airframe will then be designed
from the selected composite materials. The vehicle design must react, without
degradation of performance, to the worst case free flight, ejection, and
captive carriage load conditions. Finally, the Phase I task will recommend
fabrication approaches to be demonstrated in Phase Il.

Phase II of the SBIR task is expected to demonstrate the Phase I recommenda~
tions by the manufacture and assembly of several components of an advanced
airframe. Static loads testing will be conducted to verify structural
integrity of the airframe.

AF89-004. TITLE: Stored Munitions Vulnerability

OBJECTLIVE: To develop munitions insensitive to detonation while in storage
but function normally when fuzed.

DESCRIPTION: The Air Force maintains a variety of munitions in relatively
vulnerable locations. These storage locations are prime targets because an
impact (detonation) in the storage area could cause one weapon to detonate,
and could potentially detonate the remainder of the weapons in the storage
area. The storage areas are high-~value targets due to the relatively low cost
(one weapon) and high yield of a successful mission. The Air Force is
developing a blast mitigation system to reduce the probability of large-scale
fratricide in storage areas. The mitigation system consists of physical
barriers in contact along the length of, and in contact with adjacent bombs,
along with a rectangular block mounted at the center of the rectangular array
formed by four bombs. The purpose of these mitigators is to deflect fragments
from a detonating unit away from the adjacent and diagonal bombs, thus
reducing or eliminating sympathetic detonation.

The program will concentrate on alternative methods for reducing large-scale
fratricide in bomb storage areas.

AF89-005. TITLE: Extended Shelf~Life Weapon System
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OBJECTIVE: To investigate methods of ensuring weapons systems can withstand a
ten~year storage period.

DESCRIPTION: The Air Force's Sensor Fuzed Weapon is being designed as a
no~maintenance munition capable of withstanding a storage perlod of ten years
with no degradation in reliability. Accelerated aging tests will be conducted
on the system to determine its ability to endure this period. But serious
risk is involved in achieving this requirement as it is totally unproven in
any other system. Legislation has recently come into affect attesting to this
risk by requiring that all extended shelf-life requirements be handled on a
"cost-plus” basis only. Research of methods for ensuring the shelf-life
durability of complex weapons systems is a must if “no maintenance”
requirements continue to be imposed on contractors. Sealed dispensers,
improved storage con—tainers, sealed components and the use of desiccants are
all areas of innovative research.

AF89-006. TITLE: Impact of Extended Storage Periods on Various Advanced
Composite Materials

OBJECTIVE: To determine deterioration levels of advanced composite materials
under various storage conditions.

DESCRIPTION: The use of composite materials for weapons and weapons systems
within the Department of Defense (DOD) is increasing every year. Until
recently, the primary usage had been with aircraft for which there already
existed a data base which DOD could compare. The use of com—posite materials
for air-to-air and air-to-surface weapons is now being seriously studied. The
fundamental goal of this task is to develop a plan for testing the impact of
long term dormant storage on various composite materials.

Phase 1 of this SBIR task is to identify composite materials in use today and
recommend a plan for identifying their deterioration levels during extended
storage.

Phase II of this SBIR task will be laboratory demonstration of the reaction of
composite materials to simulated USAF munition storage conditions.

AF89-007. TITLE: Analysis of Ballistic Range Data Using Artificial
Intelligence

OBJECTIVE: To employ artificial intelligence to expedite the reduction of
aeroballistic range data.

DESCRIPTION: The development of a "User Friendly Expert System” employing the
emerging field of Artificial Intelligence is required to reduce the 3-5 year
on—-the-job experience required to become an expert in data analysis. The
technology being sought will merge the current analysis techniques with an
artificial intelligence system such that the time of the learning process is
substantially reduced and the quality of the technical analysis is improved.

Phase I of this SBIR task is to employ artificial intelligence in conjunction
with the current "Linear Theory” analysis of experimentally measuring
ttajectories. Presently a knowledgeable engineer is required to examine the
data in order to make reasonable "initial guesses” for the linear theory
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routines. The accuracy of these guesses greatly affects the ability of the
routines to successfully fit the equations of motion to the experimental
trajectory. Artificial intelligence could be used to reduce the experience
needed, time and effort in this process.

Phase II .of the SBIR task is to use the same type of artificial intelligence
scheme for use with the six-degree-of-freedom (6-DOF) nonlinear routine.
Similar initial guesses are required for the 6-DOF input in order for these
routines to converge to the correct solution.

AF89-008. TITLE: Composition Control of Bulk High Temperature
Superconductors for Infrared (IR) Sensors

OBJECTIVE: To demonstrate improved IR sensors using high temperature
superconductors of precisely controlled composition.

DESCRIPTION: Recent rapid developments in high temperature superconductors
have shown that a basic understanding of superconductivity is lacking. Very
little is known about the exact mechanism of high temperature superconductiv-~
ity. Any useful developments in IR sensors using high temperature supercon-—
ductors will depend on a more thorough understanding of superconducting
mechanism as they relate to the microstructural aspects of the material. It
has been hypothesized that present materials only exhibit superconductivity
along distinct paths within the bulk of the material instead of throughout the
material because of the lack of composition control of the mixture during
fabrication. Making practical long-wavelength IR sensors requires supercon—
ductivity to be achieved throughout the entire cross-section of the material
rather that just along these distinct paths. Methods must be established for
precise composition control, characterization, and standardization of bulk
ceramic superconductors.

Phase I should investigate methods of fabricating superconductor sensor
elements that have precisely controlled composition and microstructure. The
sensor elements fabricated using these techniques will be tested to determine
what effect composition control has on the relative amount of superconductiv-
ity and on measurement of critical current density versus temperature needed
for practical IR sensors. Phase II will exploit favorable composition control
methods for characterization and standardization of superconductor compounds
for IR sen-sors. These methods shall be used in the fabrication of prototype
IR sensors for testing to determine spectral response and operating
temperature range.

AF89-009. TITLE: Computational Continuum Mechanics for Conventional Warhead
Design and Analysis

OBJECTIVE: To develop improved computational methods and physical models for
hydrocode applications to conventional weapon design.

DESCRIPTION: New methods are sought to extend current capabilities of
hydrocodes using either finite difference or finite element methods to solve
impact problems or problems involving the explosive acceleration of metals.
Innovative developments in constitutive modeling and fracture modeling are
desired to more realistically treat weapon—target interaction processes. More
efficient computational algorithms are required for treatment of three-
dimensional warhead concepts under con-sideration. Phase I efforts should be
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limited to the evaluation of a single area of research related to either
computational techniques or material modeling. Phase II efforts should
demonstrate the capabilities in the framework of a research code or a
temporarily modified hydrocode such as HULL, EPIC, DYNA, or any other code
generally available to the research community. Follow-on efforts should
address formal implementation in specific hydrocodes.

AF89-010. TITLE: Multi-stggg/ﬂulti—uode Air-to-Surface Warhead Technology

OBJECTIVE: Develop technology for next generation of air-to-surface missiles
for mobile ground target defeat.

DESCRIPTION: Improvements in modern armor technology have presented a special
challenge for anti~armor missile warhead designers. This, combined with the
range of vehicle types incorporated in mobile ground targets such as a
motorized rifle battalion, make it desirable for the warhead to change its
functional characteristics as a result of input data from either smart fuzing
and/or advanced sensors. Multi~dimensional warhead design approaches are
needed to increase warhead effectiveness as a result of this information flow.
Some examples of required research in warhead design includes materials
selection, dual/tandem warheads, fuzing/initiation requirements, and sensor
requirements. Research pertaining to the next generation of smart
submunitions is also needed. All work should be responsive to the developing
sensor/fuzing technologies. Phase I work should focus on developing a
fundamental understanding through basic research of some unique idea in the
areas previously mentioned (materials selection,dual/tandem warheads, etc.).

Phase 11 work should exploit the understanding developed in Phase I to mature
the concept and show/demonstrate potential warhead applications.

AF88-011. TITLE: Precision High Speed Test Track Position Time Data System

OBJECTIVE: To develop a system that will time sled position data to within
one microsecond.

DESCRIPTION: The United States Air Force High Speed Test Track at Holloman
Air Force Base, New Mexico has a requirement to cbtain precision position time
data on rocket propelled sleds. The sled velocities where the precise data
are required range from 2000 feet per second to 8000 feet per second. The
data gathering area is 1000 feet long and the 1000 foot area may be selected
at any interval along the 50,000 foot long Test Track; therefore, the system
must be portable. A minimum of 25 data points are required; there will be 25
time measurements to correspond with 25 positions in the 1000 foot interval.
The requirement for the time accuracy is one microsecond and the implications
of this are substantial. The time delays associated with an ideal telemetry
gsystem range from 2 to 33 microseconds along the 50,000 foot Test Track and
there are additional delays inherent in the telemetry hardware. These delays
can be calculated and measured, but they cannot be eliminated. A telemetry
system will be used to transmit the time data to minimize delay times. The
telemetry system will be furnished by the Test Track. The trackside data
system will be surveyed in place and rigidly mounted to preveant any change in
position from sled shock-waves and overpressures. The trackside data system
will also have to be rugged to withstand the aerodynamic pressures and the
effects of rocket motor blasts. The environmental conditions are also severe.
The summer temperatures reach 120 degrees or more on the Test Track and a
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shimmering effect is seen in the air waves near the ground under these
conditions. Early morning temperature inversions near ground level are also a
common occurrence near the Test Track.

The program will develop the hardware to obtain time data on high velocity
sleds and the mounting hardware to install the trackside data system at
! various locations along the Test Track.

AF89-012. TITLE: Hypervelocity Launcher Resgearch

OBJECTIVE: Advance hypervelocity launcher technology through advancements in
related subsystem and diagnostic technology development.

DESCRIPTION: New and innovative ideas and concepts are desired in the area of
hypervelocity launcher techmology. Programs stressing either experimental
research or theoretical analysis are acceptable. Proof-of-principle
experiments at the system level as well as subsystem technologic research
addressing critical issues for electrothermal, electro-magnetic, and advanced
gas gun concepts are of interest. Desired research areas include but are not
limited to hypervelocity launcher diagnostic and instrumentation techniques
emphasizing data integrity in launcher hosted environments, launcher power
conditioning, distribution and feed emphasizing high efficiency. The
following specific examples are typical.

Velocity Measurement Diagnostics. Innovative methods for measurements of
projectile velocity both in—-bore and down range are sought. Desirable
features include high immunity to plasma and EMP, high accuracy (.1%), high
sampling rate (>1MHz), broad range (0.1-20 km/sec), rapid-fire/multishot
applicability (5-10 shot bursts at 1-20 shots/sec).

Ultrasound Diagnostics for Hypervelocity Launchers. Innovative applications
of highly time and/or spatially resolved ultrasound diagnostic methods to the
areas of: plasma armature structural phenomenology, projectilebore interface,
plasma density and boundary layer, dynamic measurements of barrel structural
integrity, bore erosion and real time telemetry.

High Temperature Superconductor Opening Switch. Innovative methods for a
solid state high current opening switch employing high temperature super:-
conducting material are sought. With rapid fire electromagnetic launcher
application as the goal the required technologies include; high cooling rate
high temperature structures, fabrication techniques, rapid-uniform quenching
methods, and high current normal conductor interfaces.

AF89-013. TITLE: Computational Fluid Dynamic Model of Projectile Impacts
into Fuel Tanks

OBJECTIVE: Use computational fluid dynamic (CFD) models to simulate the
reactions within fluid-filled ..nks.

DESCRIPTION: Air-to—air missile warhead fragments that impact onto aircraft
targets can produce damage from a number of causes. One such cause is rupture
of fuel-filled fuel tanks positioned around the air inlet to the aircraft
engine. Another cause is complete penetration through the fuel-filled tank,
exiting the tank and damaging components buried deep inside the aircraft, such
as the engine. CFD methods may be helpful in determining the reactions to
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impacting warhead fragments caused by the fuel in the aircraft fuel tanks.
These reactions will dictate whether or not the fuel tanks rupture, or whether
or not the fragments pass completely through the tanks before they lose their
total velocity and are entrapped within the tank.

The fundamental goal of this SBIR task is to model the impact of a warhead
fragment of given size, weight and striking velocity into a fuel-filled tank.
Then, the reactions of the fragment, the fuel and the tank will be described
in theoretical terms.

The technical challenge is to develop the CFD techniques that apply to this
highly transient event, over the critically short time periods wherein the

fragment 's momentum/energy is transferred to the fluid, and ultimately the

tank and tank supports.

Phase I of this SBIR task is to identify available data on impacts of warhead
fragments on fuel tanks, and to review literature in the technical area of
hydrodynamic ram. Preliminary studies will be made of the controlling
parameters describing the phenomena of fragment penetration into fluids. The
purpose of this initial task is to identify the feasibility of using C¥D to
predict effects on warhead fragments from fuel-filled tanks. The feasibiliiy
germination shall be demonstrated by sample CFD computations illustrating some
facets of the total problem.

Phase 1I of this SBIR task will be directed towards a full demonstration of
CFD analysis of a fuel-filled tank impacted by warhead fragments. The Phase
I1 effort will include tank rupture from fragment impact, complete perforation
of the tank where the fragment enters one side and exits the other, and the
cage where the fragment merely loses its total impact velocity and is captured
within the fluid.

AF89-014. TITLE: Innovative Methods for Target Detection in Aerosols

OBJECTIVE: To demonstrate improved target detection devices that can
discriminate a target in an aerosol.

DESCRIPTION: The Ailr Force Armament Laboratory is interested in innovative
optical techniques for target detection through aerosols. Although all-
weather optical fuzes would be ideal, current optical fuzes are limited by the
inabil..- 7 to operate reliably in or through aerosols.

Phase I is a feasibility study to evaluate unique passive and/or active
optical fuzing techniques. The techniques considered should be evaluated on
the basis of performance (especially in aerosols), complexity, cost and
reliability.

Phase II should use the information gained in Phase I to construct breadboard
optical fuze sensors for testing. The most promising concept(s) shall be
constructed and tested for ability to discriminate a target in an aerosol
environment.

AF89-015. TITLE: Innovative Methods for Fabrication and Polishing Conical
Fiber Optic Arrays
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OBJECTIVE: To demonstrate polishing techniques that maximize optical
throughput while minimizing internal reflections.

DESCRIPTION: The Air Force Armament Laboratory is interested in innovative
techniques for fabricating optical target detection devices. Current array
fabrication and polishing methods are inadequate to reach desired performance
levels. Making practical fiber optic arrays for sensors requires control of
the fiber—to-holder bonding to reduce damage to the fibers during polishing as
well as improved methods of coupling between fibers, laser diodes and
photodetectors. Also improved performance and uniformity of optical splitters
(star couplers) is desired.

Phase I of the task should investigate methods of conical array fabrication
and polishing. The arrays fabricated using these techniques shall be tested
to determine throughput and losses due to internal reflection.

Phase II of this task shall use the information gained in Phase I to fabricate
a breadboard optical target detection device and to characterize its
performance.

AF89-016. TITLE: Application-Specific Integrated Circuits for Weapons
Effects Assessments

OBJECTIVE: Evaluate the use of application—specific integrated circuits
(ASICs) in conventional weapon technology assessments.

DESCRIPTION: The DOD services have developed a mature technological
foundation for the evaluation of conventional weapons effects against all
types of materiel targets. The fundamental objective of this task is to
evaluate the potential cost savings, if any, that may be realized ia computer
resources expended (computer time costs, mini-computer purchases, code
architecture sztudies, etc.) in running computer codes standard within the DOD
using ASICs. Trade->ffs need to be evaluated in costs of ASICs that are
dedicated to certain repetitive computations against the ordinary costs of
running FORTRAN computer programs on mainframe or mini-computers.

Phase I of this SBIR task will analyze existing weapons effects computer
programs, ldentify areas that may be appropriate to ASIC applications and
access the projected cost effectiveness of using ASICs in place of computer
code computations on a variety of computer hardware.

Phase II of the SBIR task is expected to be the application of a specific ASIC
prototype to a specified portion of a weapon effects program, so that the
results of the methods that use ASIC technology can be compared to those using
simple computer codes.

AF89-017. TITLE: Innovative Technology for Rapid Area Clearance of
Unexploded Ordnance

OBJECTIVE: Investigate innovative technologies for rapid area clearance of
unexploded ordnance from critical areas.

DESCRIPTION: Enhanced Base Recovery After Attack (BRAAT) operations are
needed to restore sortie generation capability as soon as possible. The Air
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Force is looking to advanced technology to provide BRAAT operations. The first
step in the BRAAT process is to remove, destroy or neutralize unexploded
ordnance, including large numbers of anti~personnel and anti-materiel
submunitions dropped on the air base to impede BRAAT operations. Current
explosive ordnance disposal (EOD) operations are conducted very slowly and
deliberately on a one person/one munition basis. One improvement currently
being pursued by the Air Force involves the development of an armored
bulldozer equipped with a clearance blade to push submunitions from critical
hard surfaces. This approach has some limitations and more importantly does
not solve the complete, overall rapid area clearance problem. Most current
R&D efforts are oriented toward the range clearing problem (priority on
safety, but slow) or the minefield breaching situation (rapid, but clears only
a narrow strip). The air base rapid area clearance situation is not being
addressed. In addition, with the expected development of increasingly
sophisticated munitions, submunitions and mines the rapid area clearance
problem will become even more difficult in the future.

Phase I will investigate advanced and innovative technologies to determine
those applicable to rapid area clearance of unexploded ordnance from critical
air base sortie generation facilities.

Phase II will develop a feasibility demonstration of the most promising

approaches.

AF89-018, TITLE: Miniaturization of Signal Processing. Components for
Guided Interceptors

OBJECTIVE: Identify methods of minimizing the mass and volume of on-board
processing electronics for guided weapons.

DESCRIPTION: The Air Force is currently investigating technology that
involves design of guided interceptors where mass and volume are severely
restricted and processing of images at a very high rate is required. The
processors must be able to handle data from over 16,000 pixels at a 100Hz
rate, and must perform a series of operations on each pixel for earh frame.
The processor must be able to withstand harsh space and launch environments.
The Air Force is interested in innovative approaches to reducing the processor
volume, mass and power requirements while maximizing the capabilities of the
unit. New technologies such as very high speed integrated circuits (VHSIC)
and gallium arsenide seem to have shortfalls in meeting the needs for the
processor. An innovative technique is required to meet the far-term
interceptor weight goal, and must maximize the use of available space and
welght for processing. Techniques such as combination of functions between the
sensor, signal processor and structural support of the unit are of particular
interest. Use of preprocessing techniques to remove background information
and limit processing time are also of interest.

The primary goal of this effort is to devzlop and test an approach for meeting
the processor requirements in the allowable volume anc mass.

The technical challenge is to perform standard image processing operations

such as gain and offset, thresholding, centroiding, track and aim-point
determination within the limited volume and mass at a very high frame rate.

Phase I of this SBIR task is to investigate different schemes for performing
the functions and to develop comparisons of the capability of each to reduce
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the processor weight and volume and the processing power of each scheme. The
investigation will produce a report which illustrates the comparison, the
maturity of the technologies and the advantages and disadvantages of each.
Phase I will also result in the design of a processor using the best candidate
technology.

Phase II will consist of a design and fabrication of a breadboard unit using
the design developed in Phase I.

AF89-019. TITLE: Fault Tolerant Processors for Guided Interceptors

OBJECTIVE: To identify fault tolerant methods of signal and data processing
for guided interceptors.

DESCRIPTION: The Air Force is currently investigating the use of signal and
data processors for interceptor applications requiring long life-times, high
reliability and low maintenance. Processors are required for this application
which have extended operating capabilities and which include features such as
redundancy and error checking. The processor to be developed from this
interceptor must be able to withstand a harsh storage and launch environment
and must have a shelf life of up to ten years in orbit. The ability to
perform prelaunch checkout of the processor is limited due to the extremely
short engagement times for the interceptor. Also, the eandgame processing rate
requires that the processor be functional throughout this critical time. The
volume and mass available onboard the interceptor are extremely limited and
therefore minimize the amount or redundancy which can be employed.

The primary goal of this effort is to develop fault tolerant techniques which
will allow the interceptor to perform its mission. The developed techniques
should allow for error checking of functions during flight of the interceptor
and should provide for alternate paths and graceful degradation in the event
of component failure.

Phase I of this effort will be a study of the requirements for fault tolerance
onboard the interceptor including a 1list of critical functions and timing
required for those functions. The study will also identify available
techniques for implementing fault tolerant schemes to insure that the
functions are performed. The study should include an assessment of the impact
of each technique on processing speed, and on interceptor mass and volume.

Phase II of this effort will be the design and development of a bread-board

processor employing the technique from Phase I which appears most capable of
meeting the interceptor goals.

AF88-020. TITLE: Plastic Extrusions for Military Container Design

OBJECTIVE: Develop plastic extrusions for use in place of aluminum extrusions
for military containers.

DESCRIPTION: Aluminum extrusions have proven more cost effective than steel
fabrications for medium to large munitions and military equipment containers
developed during the past ten years. Increasing aluminum prices and recent
advancements in plastics technology may make plastic extrusions the next
development breakthrough. Plastic extrusions may offer lower tooling and
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fabrication costs, lower maintenance, lower weight than aluminum and
"weatherable" plastics which may be able to meet a 20-year life requirement.

The Phase I effort should investigate the adaptability of existing aluminum
extrusion profiles to plastic extrusions, and determine or develop suitable
plastic formulations for this application. Phase I should result in candidate
profiles and formulations for Phase II work.

Phase II should consist of development of prototype container(s) using Phase I

candidates selected for further development, and should address major
producibility concerns, such as tooling, joining and manufacturing methods.

AF89-021. TITLE: Aerospace Ground Environmental Simulation Testing

OBJECTIVE: Develop advanced test and evaluation techniques, instrumentation
and facilities.

DESCRIPTION: New and innovative ideas and concepts are needed to develop
facilities, methods and techniques to accomplish the testing$needed to weet
requirements for aerodynamic, propulsion, space, and reentry testing.
Simulation of aerodynamic flight conditions in large test facilities is a very
expensive and technically challenging endeavor. Means of generating the flow
conditions, the test technique and the measurement of performance and flow
parameters is of interest. One specific example of a technical need is a
method to heat and contain air on a large scale for true temperature condi-
tions for testing at hypersonic flight conditions. Somwe examples of needs are
aircraft/store separation, transonic wall interference, viscous simulation,
turbulence measurement, boundary layer diagnostics, diagnostics of high
enthalpy flows, hypersonic nozzle design and throat heat transfer, and real
gas computational analysis. Other examples of areas of desired research are
generation of hypersonic flow conditions for large scale aerodynamic,
aerostructural, aerothermal, and propulsion testing in ground facilities.
Generation of the test environment, measurement of the test conditions, analy-
sis and interpretation of the test results are also within the scope of
interest. Space propulsion testing, contamination effects and scene sources
are of interest. Hypervelocity launchers for reentry and impact testing, along
with associated operational and measurement problems are of interest. Many of
the methods of simulation now used for these technical areas either involve
compromise of test conditions, high cost, poor productivity, or other major
problems where innovative approaches might provide much needed benefits.

AF89-022. TITLE: High Surface Temperature Measurement Techniques

OBJECTIVE: Develop instrumentation and measurement techniques to measure test
article wall temperatures from 3000-4500F.

DESCRIPTION: High-enthalpy ground test facilities are currently under
development at AEDC to support the development of future aerospace systems. To
complement these new test facilities, significant advancement must be made in
the test instrumentation to measure temperatures in the 3000-4500F range. Such
intrusive techniques as thermocouples and calorimeters are limited by material
survivability and application techniques. Non-intrusive techniques often rely
on an accurate knowledge of temperature-dependent material properties, such as
emissivity and transmissivity, which are difficult to measure even at lower
temperatures. Also, current non—intrusive techniques have limited spatial
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resolution and are directionally sensitive which complicates the interpreta-
tion of measurements. Emphasis for the development and validation of elevated
wall temperature measurement techniques should be placed on measurement accu-
racy, instrument survivability for repeated use, and measurement compatibility
with high temperature materials, such as those envisioned for use in future
flight systems.

AF89-023. TITLE: Plasma Density Measurement System

OBJECTIVE: Develop a measurement system capable of determining free electron
concentration values near models in arc heated flow fields and near the
surface of hypervelocity projectiles.

DESCRIPTION: A key parameter in radar Bore Site Error (BSE) related testing is
the free electron density (or plasma density) near the surface of the radar
window. Radar BSE related testing is now being conducted at AEDC in the
hypervelocity range/track G and the HEAT-Hl arc facility. Presently the plasma
density 1is determined indirectly by fitting a microwave transmission model to
available data. A more direct, spatially resolved technique is required in
order to improve data analysis. The plasma measurement system should be
capable of determining free electron concentrations at distances from 0.1 mm
to 25 mm from moving surfaces with a spatial resolution of 0.l mm. For the
range/track application available measurement time is very short (on the order
of 0.5 microsecond). Provisions for shot—-to-shot model location variations
should also be incorporated in the system design. For the arc heater
application, measurements must be taken through a pulsating, turbulent, high
temperature flow field. The electron concentration range from 10 to the
eleventh power (10 exp 11) to 10 to the seventeenth power (10 exp 17)
electrons per cubic centimeter, is of interest. A laser Thompson scattering
approach is of special interest.

AF89-024. TITLE: High Temperature Strain Measurement System

OBJECTIVE: Develop the technology necessary to make reliable strain
measurements in the temperature range of 2000F to 4000F for wind tunnel test
applications.

DESCRIPTION: Current state-of-the~art in strain measurement is limited to
approximately 1800F and is highly unreliable at the higher temperatures. A new
strain measurement technique or principle may very well be required in this
endeavor. The technique must be compatible with metallic, graphite, graphite
composite, and possibly other advanced structural materials. This technology
18 needed for advanced materials testing as well as confirmation of flight
vehicles to be tested in advanced test facilities (HYFAC) at the AEDC.

AF89-025. TITLE: High Temperature Flow Turbulence Measurement System

OBJECTIVE: Develop a measurement system capable of determining turbulent
intensity in high temperature, high velocity flow fields generated in arc
heated facilities.

DESCRIPTION: The heat-transfer rate to models in high temperature, high
velocity arc heated flow fields is a key simulation parameter in reentry
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systems testing. The calculated heat-transfer rates to probes in AEDC arc
facilities can be significantly less than the measured values if a laminar
heat~transfer math model is8 used. One possible reason for this discrepancy is
turbulence enhanced heat transfer. A measurement system for determining
turbulent intensity on a point-by-point basis in a hypersonic (Mach 2 to 9),
high temperature (up to 10,000R total temperature) flow is required to
characterize the flow fields and help identify the heat—-transfer discrepancy.
The system should be capable of sweeping a 24~inch-diam flow field in three
seconds or less with a spatial resolution of 2 mme Turbulent intensity values
from 0.005 to 0.3 should be measurable to a resolution of plus or minus 0.002.
A noninterference laser fluorescence technique is of special interest.

AF80-026. TITLE: In-situ Optical Property Measurement System

OBJECTIVE: Develop an in-situ optical property measurement system.

DESCRIPTION: The system must be capable of measuring the IR optical proper-
ties without the need for a sample of the surface to be removed and provide
bidirectional reflectivity distribution function (BRDF) and hemispherical
emissivity over the range of 2-9 micrometers. The solid surfaces may be
either metallic or dielectric and may be considered to be smooth but not
necessarily highly polished. IR surface properties are required on a wide
variety of military hardware. The primary requirement is for aircraft engine
exhaust system components. The system should be portable enough to allow
optical properties to be assessed on both flat and curved surfaces (radii on
the order of 30 cm). Spectral resolution of 0.1 microns and angular
resolution of the BRDF of 10 degrees is desired. Compromises between cost,
resolution, accuracy and measurement should be considered.

AF89-027. TITLE: Corrosion Resistant Pressure Transducer

OBJECTIVE: Develop a precision, corrosion-resistant pressure transducer
suitable for rocket motor chamber pressure measurements during propulsion
testing.

DESCRIPTION: Presently, most precision pressure transducers used to make
pressure measurements during rocket propulsion testing are constructed of 304
stainless steel and similar metals. The transducer diaphragms are often
damaged by corrosion after being used for these measurements. Gases present
during these measurements include HC1l and H2S04. Typlically, these pressure
transducers cannot be removed from the rocket motors for cleaning for at least
24 hours after the test. During this period, acid residues continue to
interact with the diaphragm and other parts of the transducer, gradually
rendering the transducer inoperative. A pressure transducer is needed which
can be used to measure pressures, without damage, in such corrosive environ-
ments. Full scale ranges from 5 to 2000 psia are needed with measurement
uncertainties less than 0.5 per cent of reading from 10 to 100 per cent of
full scale.

AF89-028. TITLE: Digital Video Data Storage System

OBJECTIVE: Develop a low cost data acquisition and display system which can
digitize and store video data at standard framing rates and play it back for
processing and off-line storage.
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DESCRIPTION: The system must be capable of digitizing video images on-line at
standard video framing rates of 30 frames per second with an 8 bit pixel
resolution of 512 by 512. A memory capacity of 2 minutes of data is required.
The hardware should interface with RS-170 video signals for both input and
output.

AF89-029 TITLE: CAD/CFD Grid Generation Interface

OBJECTIVE: Develop a software package that will accept as input surface
coordinate information generated by Computer Aided Design (CAD) software and
transform that input into a form which is compatible with grid generation
software used in the application of Computational Fluid Dynamics (CFD).

DESCRIPTION: The software package must be capable of accepting surface
coordinate information as generated by existing AEDC CALMA software. Output
generated by the solicited program must be in a format which existing AEDC
grid generation programs (SVIGD2D/3D) will readily accept. The proposed
software package must be user friendly (menu driven) and must execute on AEDC
hardware, which includes both Apollo (DN580 series and above) and Silicon
Graphics IRIS (1000 and/or 2000 series and above) work stations. Because of
the increasing demand for flow field analysis requiring CFD, and because there
are many CAD packages available on the market today, development of a program
which could bridge the gap between these widely used technologies should
provide a much needed addition to the users of this application software.

AF89-030. TITLE: Continuous Water Monitoring System

OBJECTIVE: Develop a system to monitor return cooling water flow from AEDC to
the lake and provide an alarm for predetermined levels of selected impurities
such as ethylene glycol.

DESCRIPTION: Process cooling water at AEDC is returned to Woods Reservoir and
must comply with federal regulatory guidelines for concentration of impuri-
ties. A continuous monitor and alarm system is required to detect enviromn-
mentally controlled compounds, i.e., oils, ethylene glycol, methyl chloride,
in the cooling water return. The instrument should be accurate to a few parts
per million and provide a 15 minute analysis response time to permit diversion
of contaminated cooling water to a retention pond.

AF89-031, TITLE: Command, Control and Communications Systems/Subsystems

OBJECTIVE: Develop innovative concepts for Air Force Command, Control and
Communications (C3) Systems and Subsystems.

DESCRIPTION: This covers all aspects of AF c3 systems and subsystems.
Proposals may address subjects not apec§f1ca11y given in other SBIR topicg.
Proposals may be for any_aspect of AF C- missions including: Strategic C-;
General Purpgse Forces C”; Ballistic Missile Tactical Warning/Accick
Assessment C’; Atmospheric Surveillance and Warning; World Wide C°; Air
Traffic Control; all AF groung based and airborne early warning systems; all
communications systems; and C” Countermeasures and Electronic Warfare. This
topic offers great flexibility to both proposers and Air Force managers. Past
submissions included: advanced communications systems concepts, data base
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management systems, novel information processing systems, multilevel
communications security concepts, artificial intelligence applications to AF
systems, air surveillance systems and target detection systems. AF managers
evaluate proposals on their merits and applicability to ESD programs.

AF89-032. TITLE: Tactical Command, Control, Communications and Intelligence
SQ?I) Systems/Subsystems

OBJECTIVE: Develop innovative concepts and initiatives for Air Force tactical
c31 systems and subsystems.

DESCRIPTION: Topic centers on increasing the warfighting capabilities of the
Tactical Air Force®s (TAFs) in the areas of command, control, communications
and intelligence. The systems covered in this topic include, but are not
limited to, the Airborne and Ground Tactical Air Control System (TACS), NATO
Air Command and Control System (ACCS), and the Korean TACS (KTACS), and
improvements to these systems. Specific areas of interest are interoperabil-
ity in joint and combined operations, upgrades and improvements through
technology and application of existing and planned systems into architectures
for the future. Proposals may address specific element, such as the Tactical
Air Control Center (TACC) of Air Support Operations Center (ASOC). New
Concepts can also be explored addressing technology's impact on future systems
in terms of operational capability, logistics, mobility, etc. AF managers
evaluate proposals on their merits and applicability to ESD programs.

AF89-033. TITLE: Assessment of Electronic Systems Production Designs in
Meeting Functional and Physical Requirements

OBJECTIVE: Develop methodology to determine whether production designs can
meet functional and physical requirements of electronic systems under
development.

DESCRIPTION: When applying the available technology to produce an electronic
system, during transition from engineering design to production design,
undesired characteristics may enter the production design. These character-
istics can result in the production design not meeting system physical or
functional requirements. The DOD acquisition activities cannot afford to
uncover such occurrences late in the development cycle, or worse, during
production. Examples of these characteristics are: crosstalk and reflections
on electrical conductors; line delays and impedance changes; hardware factors
such as package lead pitch, printed wiring board line widths and spacing,
dielectric thickness, buried vias; and other such physical or electrical
hardware characteristics may cause these. The goal of this effort is to
develop a tool using latest state-of-art techniques or tools such as pattern
recognition and classifier theory, artificial_ intelligence, or expert systems
to enable contractor and government engineers to identify these undesired
effects in candidate production designs and correct them.

AF89-034. TITLE: E-3 Sensor Data Fusion Algorithms

OBJECTIVE: Develop algorithm(s) for air surveillance data/sensor fusing
(merging) to eliminate multiple tracks from a single target/track.
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DESCRIPTION: The E-3 AWACS currently has several on-board surveillance
sengsors, e.g. radar and IFF, and several more under development. As the
number of sensors increases, the air surveillance picture displayed at the
operator's console becomes more cluttered and confusing when a single target
appears as multiple sensor outputs on the display. Pusing (merging) of
several tracks for the same target into a single track is highly desirable to
simplify the surveillance picture for the operator and to increase target
track and identification accuracy. Innovative algorithms which can fuse data
for up to 4000 simultaneous targets from each of up to 10 different senors
need to be developed. The development of such algorithms may include
demonstrations and evaluations under different wartime scenarios using
computer simulations.

AF89-035. Title: Hardening Electronic Devices Susceptible to High Power
Microwave (HPM) Radiation

OBJECTIVE: Develop High Power Microwave (HPM) hardening techniques for
incorporation into existing C-”I systems.

DESCRIFTION: At high microwave and millimeter wave frequencies the signal
power burnout thresholds determined for Electromagnetic Pulse (EMP) excitation
are no longer valid. There is considerable concern over the susceptibility of
electronic components to High Power Microwave (HPM) signal injection. Lead
inductances, stray frequencies significantly alter the equivalent circuit and
component response at HPM frequencies. Many ground-based and airborne
electronic systems not originally threatened by HPM radiation, were developed
with commercial advanced state-of-the—art components that are highly
sugsceptible to HPM effects.

The purpose 1is to develop HPM hardening techniques which can be 1ncorgorated
into existing microwave/millimeterwave equipment, sensors and other C
subsystems without significant system modification. A few of the typical
systems of concern are Tactical Air Control Center (TACC), E-3 AWACS, JTIDS,
HAVE QUICK, SINGARS and TRACALS. These systems are composed of many sub-
components (Radars, Radios, Microwave, Troposcatter, computers Power Systems,
etc). The effort should concentrate on one of two subsystems with a rationale
for their selection. The product will be a description of potential hardening
devices/techniques, effectiveness of each technique or combinations of tech-
niques and complexity (cost, etc) of specific subsystem installation and
support/maintenance requirements. Phase II would complete above efforts and
develop product specification for selected techniques(s) and produce an
initial proof-of-concept hardware demonstration package.

AF89-036. TITLE: Neural Computing Architectures for Natural Language and/or
Vision

OBJECTIVE: Develop and demonstrate a methodology for interfacing fine-grained
neural computing architectures with human elements such as speech and/or
vision.

DESCRIPTION: One of the most important problems confronting machine designers
has been that of directly interfacing computer technology with human elements.
Recent advances in neural computing, parallel and optic computing, an linguis~-
tics render feasible the goal of natural language and vision interfaces for
computer systems. Neural computing permits the implementation of learning

197




through rules, while new architectures can provide the performance needed by
highly concurrent execution. In order to verify these concepts, different
approaches should be experimented with for knowledge representation and
retrieval using neural computing techniques. These should include assoclative
retrieval, layered representation, and interaction among different knowledge
sources (such as a blackboard system). Parallel architectures as well as
optical computing techniques should be investigated. Phase I would investi-
gate these alternatives and Phase II would develop a simulation environment as
a testbed of simple applicatioms.

AF89-037. TITLE: Automated Acquisition and Dissemination of Distributed
System Software Design Knowledge

OBJECTIVE: Develop a software tool capable of acquiring and disseminating the
knowledge required to design time-critical applications for distributed
computing systems.

DESCRIPTION: High performance distributed computing systems promise a
revolution in computing power and reliability. These new architectures make
it possible to design systems which can meet demanding response time, through-
put, and availability goals. However, revolutionary advances in software
design practice will be required before the potential of distributed architec-
tures can be realized. To accomplish this, system designers must be provided
with appropriate design knowledge for exploiting the parallelism in their
applications. Issues such as task communication and synchronization, shared
memory management, software to hardware mapping, and operation during failure
modes must be addressed. Managing the complexity and quantity of the software
design information for effective use of distributed computing systems requires
an automated software tool to assist in its distribution. In additionm,
because design rules are highly specific to the architecture and the applica-
tion, an automated tool for distributed system software design knowledge 1s
also needed. The knowledge acquisition tool must be able to transform general
software design guidance into architecture and application specific design
rules. Phase I will find measures of performance and means of control for
time—critical distributed system software designs, design a software tool for
dissemination of distributed system software design knowledge, and propose and
evaluate a method for acquiring application and architecture specific software
design knowledge. Phase II will demonstrate the feasibility of the proposed
design through prototype construction and evaluation. This prototype will be
used to develop specific software design rules for a selected distributed
system application.

AF89-038. TITLE: Command, Control, Communications and Intelligence System
Engineering Life Cycle Data Model

OBJECTIVE: To specify a data model of the Command, Control, Communications,
and Intelligence (C3I) system engineering and development life cycle, and
describe an associated system life cycle toolset.

DESCRIPTION: Modern C3I systems are ever-increasing in sophistication.
Because of their heavy reliance on computer systems, they are placing an
increasing burden on system/software engineering and development technology.
As a result, there is a critical need for an integrated environment of
advanced and sophisticated system/software engineering and development tools
to support both the technical and management aspects of the system development
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process. Of major importance is an environment's life cycle data base as the
integrating mechanism which facilitates 1) the transition of data across life
cycle phases, 2) the sharing of data by tools, and 3) the automated production
of formal 1life cycle products.

The technical challenge for Phase 1 of this effort is to specify a data model,
or schema, that identifies and defines_all technically oriented data created
and manipulated during the Air Force C-I system development life cycle.
Identification of data shall be driven by pertinent Air Force and DoD system/
software development regulations and standards (i.e. data explicitly identi-
fied or implied by the regulations and standards that is ultimately used in
the preparation or fabrication of formal deliverables or products). The data
model shall be specified using Entity-Relationship (E-R) modelling techniques
and shall be documented, both textually and graphically, in a technical
report.

Based on the Phase I data model, Phase II shall investigate state—of-the-art
computer aided software engineering (CASE) and computer aided design/computer
aided manufacturing (CAD/CAM) tools which are capable of supporting the
creation and manipulation of 1life cycle data identified in the data model.
The Phase II technical report shall describe these tools, as well as require-
ments fc: new, non—existant tools, and their association with the data model.
In addition, because data requirements have evolved from the need for rela-
tively straightforward, conventional information to sophisticated knowledge
about a particular application domain, Phase II shall also investigate and
identify data model design alternatives for an intelligent database manager.
The database manager would provide highly efficient storage and management of
large, shared stores of both knowledge—based and conventional data, allowing
the data to be collectively used by both knowledge-directed and conventional
tools.

AF89-039. TITLE: Strategies for Testing Parallel Software

OBJECTIVE: To identify and develop innovative approaches to testing software
developed for Ligh performance computer architectures.

DESCRIPTION: Rapid advances have been made along several lines of high
performance computer architectures, ranging from fine-grained parallel systems
to course-grained systems to neural-network machines. Producing high quality
software to match the high performance potential of these machines promises to
be very difficult, with testing of parallel software being an immediate
problem. Testing parallel software for reliability rather than just for
functional acceptance 18 also desirable for these machines. This effort seeks
to develop improved software test techniques for parallel software by assess~
ing the current status of testing capabilities for high performance architec~
tures and to identify and develop those techniques with the greatest potential
for producing reliable software systems. New solutions are needed to deal
with the testing problems of massively parallel architectures and new tools
should be explored for dealing with this problem (such as program visualiza-
tion to make sense of voluminous data generated in high performance architec—
tures or animation for showing the structure of an algorithm and its execution
path as it is processed). Phase I should result in a technical report that
identifies and assesses the potential of several approaches to testing
parallel software. Proof-of-concept demonstrations against sample testing
problems should be furnished for the techniques with the highest potential.
The report should recommend the technique(s) with the greatest potential for
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producing high quality software and outline a research plan to develop the
chosen technique. For Phase II, the development plan should be refined and
implemented. The end product should be a prototype software package which
assists in automating the software testing technique for parallel software.

AF89-040. Title: High Modulation Rate Optical Transmitter

Objective: To develop innovative concepts/designs for high rate optical
modulation of analog RF signals.

Description: Photonic technology at semiconductor laser wavelengths has
demonstrated high payoff as an RF waveguide alternative either for remoting of
antenna systems at the radio frequency or in implementation of phased array
antennas. Such systems are EMI/RFI/EMP tolerant and provide significant
advantages over conventional RF waveguide implementation. Requirements exist
to implement such systems at center frequencies up to 60 GHz., Typical
bandwidths are 10-20% of carrier. Novel designs/applications of materials are
necessary to implement modulators capable of functioning at radio frequencies
up to 60 GHz by modulating the RF signal outo a semiconductor laser. Phase I
will investigate approaches and candidate designs. Phase II will fabricate
and demonstrate a high modulation rate optical transmitter.

AF89-041. Title: Conformal Optical Focusing Elements for Laser Communication

Objective: Develop innovative concepts for conformal optical focusing
elements in laser communication detection.

Description: Current laser communication systems utilize telescopes and
electro—-mechanical control for signal detection. This approach is bulky and
inflexible and makes application aboard moving platforms, e.g., aircraft,
difficult. Optical detectors are of small size, thus they need focusing
elements to gather the light energy. Use of telescopes requires expensive
mechanical control. This project seeks to develop innovative methods to
result in conformal focussing elements, which could be controlled electro-
optically; this would allow for greater field—-of-view, more compact designs
and higher signal availability, thus resulting in greater system utility. Use
of holographic elements as focusing devices is a possible approach. Phase I’
will provide proof of concept feasibility and Phase II will provide design,
fabrication and demonstration of a conformal focusing element.

AF89-042, TITLE: Low Noise Gigahertz Electro-optic Components

OBJECTIVE: Develop electro~optic components that improve microwave perform-
ance of fiber optic phased array beamforming networks.

DESCRIPTION: Fiber optic beamformers for microwave array antennas presently
suffer from poor impedance match of electrooptic components, mediocre SNR and
dynamic range, and slow switching times between beam positions. The lack of
impedance matching circuitry in today's laser diodes and photodiodes results
in poor electro-optic conversion efficiencies. Noise sources include link
reflections, phase noise and up-converted dc noise in the laser, and shot
noise in the photodiode. Slow switching times are due to the present lack