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DoD PROGRAM SOLICITATION FOR
SMALL BUSINESS INNOVATION RESEARCH

1.0 PROGRAM DESCRIPTION

1.1 Introduction

The Army, Navy, and Defense Advanced
Research Projects Agency (DARPA), 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 participate. Subject to
availability of funds, DoD Components will support high
quality research or rescarch and development proposals
of innovative concepts to sotve the listed defc ase 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 development needs, fostering and
encouraging participation by minority and disadvantaged
persons in technological innovation, and increasing the
commercial application of DoD supported research or

research and development results, (<[ . ) -F —

The Federal SBIR Program is mandated by
Public Laws PL 97-219 and PL 99443, The basic
design of the DoD SBIR Program is in accordance with
the Small Business Administration (SBA) SBIR Policy
Directive, June 1988. The DoD Program presented in
this solicitation strives to encourage scientific and
technical innovation in areas specifically identified by
DoD Components. The guidelines presented in this
solicitation incorporate and exploit the flexibility of the
SBA Policy Directive t0 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 and PL 99-443. Phase I is to determine,
insofar as possible, the scientific or technical merit and
feasibility of ideas submitted under the SBIR Program
and will typically be one half-person year effort over a
period not to exceed six months. Proposals should

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

Subsequent Phase II awards will be made to
firms only on the basis of results from the Phase I effort,
and the scientific and technical merit of the Phase II
proposal. Phase II awards will typically cover 2 to §
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 wilt
be required for Phase II.

Under Phase 111, non-federal capital is expected
to be used by the small business to pursue commercial
applications ot the rescarch or development. Also, under
Phase 111, federal agencies may award non-SBIR funded
foliow-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 rescarch 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
commercial potential.

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




proposal if it is responsive to any of the topics listed in
Appendix D hereto.

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

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

1.3 Follow-On Funding

In addition to supporting scientific and
engineering research 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 Program includes an incentive for
proposers to obtain a contingent commitment for private
follow-on funding prior to Phase II to continue the
innovation process where it is feit that the research or
research and development also have commercial
potential.

Proposers who feel that their research or
research and development have the potential to meet
market needs, in addition to meeting DoD objectives, are
encouraged to obtain non-federat follow-on funding for
IThase 1II to pursue commercial development. The
commitment should be obtained during the course of
Phase I performance. This commitment may be
contingent on the DoD supported research or
development meeting some specific technical objectives
in Phase II which if met, would justify non-federal
funding to pursue further development for commercial
purposes in Phase III. Note that when several Phase II
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 Limitation

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

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

Joint ventures and limited partnerships are
permitted, provided that the entity created qualifies as a
small business in accordance with the Small Business
Act. 15 USC 631, and the definition included in this
sclicitation.

1.5 Conflicts of Interest

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

1.6 Contact with DoD

a Oral Communications. Oral communications with
DoD Components regarding this solicitation during the
Phase I 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
program solicitation.

b. Contacts for General Information of 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 in accordance with
instructions given at the beginning of that DoD
Component’s topics in Appendix D of this solicitation.

¢. Requests for Additional Copics of This Solicitation.
Additional copies of this solicitation may be ordered
from the Defense Technical Information Center: Attn:
DTIC/SBIR, Building 5 Cameron Station, Alexandria,
Virginia 22304-6415; telephone toll free (800) 368-5211
commercial for Virginia, Alaska and Hawaii (202) 274-
6902




2.0 DEFINITIONS

The following definitions apply for the purposes
of this solicitation:

2.1 Research or Research and Development

Basic Research - A systematic, intensive study
directed toward greater knowledge or understanding of

the subject studied.

Exploratory Developmeat - A systematic study
directed specifically toward applying new knowledge to
meet a recognized need.

Advanced Dewclopment or Engineering

- A systematic application of knowledge
towards the production of useful materials, devices and
systeins or methods, including design, development, and
improvement of prototypes and new processes to meet
specific requirements.

2.2 Small Business

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

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

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

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

a At least 51% owned by one or more
minority and disadvantaged individuals; or, in the case of
any publicly owned business, at least 51% of the voting
stock of which is owned by one or more minority and
disadvantaged 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 smatll 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  subcontinent-Asian
Americans.

2.4 Women-Owned Small Business

A women-owned small business is one that is at least
51% owned by a woman or women who also controt 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. This includes consultants.




3.0 PROPOSAL PREPARATIONS INSTRUCTIONS AND REQUIREMENTS

3.1 Proposal Requirements

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

The quality of the scientific or technical content
of the proposal will be the principal basis upon which
proposals will be evaluated. The proposed research or
research and development must be responsive to the
technological innovation, new commercial products,
process, or services which benefit the public.

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

- Read and follow all instructions contained in
this solicitation; including those contained in Appendix D.

- Use the free technical information services
from DTIC (Section 7.5) and also the free assistance
available at the DCAS near you (Section 7.3).

- Mark proprietary information as instructed in
Section 5.5.

- Limit your proposal to 25 pages.

- Don’t include proprietary information in the
project summary (Appendix B).

3.2 Proprietary Information

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

3.3 Limitations on Length of Proposal

This solicitation is designed to reduce the
investment of time and cost to small firms in preparing
a formal proposal. Those who wish to respond must
submit a direct, concise and informative research or
research and development proposal of no more than 25
pages, (no type smaller than elite on standard 8%" X 11"
paper with one (1) inch margins, 6 lines per inch)
including Proposal Cover Sheet (Appendix A), Project
Summa ndix B), Cost Proposal ndix C
and_any enclosures or attachments. Promotional and
non-project related discussion is discouraged. Cover all
items listed below in Section 3.4 in the order given. The
space allocated to each will depend on the problem
chosen and the principal investigator's approach. In the
interest of equity, no additional attachments, appendices
or references beyond the 25 page limitation will be
considered in proposal evaluation, and proposais 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 ]
proposal except to discuss briefly as described in Section
34, items b and h.

3.4 Phase 1 Proposal Format
All pages shall be consecutively numbered.

a. Cover Sheet. Complete Appendix A,
photocopy the completed form and use it as Page 1 of

each copy of your proposal.

b. Project Summary. Complete and photocopy
the form identified as Appendix B as Page 2 of each
copy of your proposal. The technical abstract should
include a brief description of the project objectives, and
description of the effort. Anticipated benefits and
commercial applications of the proposed research or
research and development should also be summarized in
the space provided. The Project Summary of successful
proposals will be submitted for publication with unlimited
distribution and, therefore, will not contain proprietary or
classified intormation.

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

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

of the proposed approach.

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

£ Related Work. Describe significant activities
directly related to the proposed effort, inciuding 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
of the proposer’s awareness of the state-of-the-art in the
specific topic. Use of DTIC is encouraged.




g Relatiomhip with Future Research or
Research and Development.

(1) State the anticipated resuits of the proposed
approach if the project is successful.

(2) Discuss the significance of the Phase I effort in
providing a foundation for Phase II research or
research and development effort.

h.  Potential Post Applications.  Briefly
describe:

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

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

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

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

k. Consultants. Involvement of university or
other consultants in the project may be appropriate. If
such involvement is intended, it shouid be described in
detail, and identified 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.

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

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

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

(3) Title of proposal.

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

(5) Title, number, and date of solicitation(s) under
which the proposal was submitted 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 SBIR proposal
submitted or award received.

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

proposal "No prior, current or pending support for a

similar proposal.”

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

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

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

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

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

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

3.5 Bindings

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

3.6 Phase II Proposal

A Phase II proposal can be submitted only by
a Phase I awardee. Phase Il is not initiated by a
solicitation, but a proposal must contain a Cover Sheet
(Appendix A) and a Project Summary Sheet (Appendix
B) of this solicitation. Copies of Appendixes along with
instructions regarding Phase 1I proposal preparation and
submission will be provided by the DoD Components to
all Phase I winners at time of Phase I contract award.




4.0 METHOD OF SELECTION AND EVALUATION CRITERIA

4.1 Introduction

Phase I proposals will be evaluated on a
competitive basis and will be considered to be binding
for six (6) months from the date of closing of this
solicitation unless offeror states otherwise. If selection
has not been made prior to the proposal’s expiration
date, offerors will be requested as to whether or not they
want to extend their proposal for an additional period of
time. Proposals meeting stated solicitation requirements
will be evaluated by scientists or engineers knowiedgeable
in the topic area. Proposals will be evaluated first on
their relevance to the chosen topic. Those found to be
relevant will then be evaluated using the criteria listed in
Section 4.2. Final decisions will be made by the DoD
Component based upon these criteria and consideration
of other factors, including possible duplication of other
work, and program balance. A DoD Component may
elect to fund several or none of the proposed approaches
to the same topic. In the evaluation and handling of
proposals, every effort will be made to protect the
confidentiality of the proposal and any evaluations.
There is no commitment by the DoD Components to
make any awards on any topic, to make a specific
number of awards or to be responsible for any monies
expended by the proposer before award of a contract.

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

Phase II proposals will be subject to technical
review process similar to Phase 1. Final decisions will be
made by DoD Components based upon the scientific and
technical evaluations and other factors, including a
commitment for Phase III follow-on funding, the possible
duplication with other research, or research and
development, program balance, budget limitations and
the potential of a successful Phase II effort leading tv a
product of continuing interest to DoD.

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

4.2 Evaluation Criteria - Phasc |

The DoD Components plan to select for award
those proposals offering the best value to the
government with approximately equal consideration given
to each of the following criteria, except for item a., which
will receive twice the weight of any other item.

a Scientifictechnical quality of the Phase I
research or research and development proposal and its
relevance to the topic description, with special emphasis
on its innovation and originality.

b. Qualifications of the principal investigator,
other key staff, and consultants, 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
development effort.

d. Adequacy of the Phase I proposed effort to
show progress 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 information 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 Il

The Phase II proposal will be reviewed for
overall merit based upon the criteria below. Each item
will receive approximately equal weight, except for item
a., which will receive twice the value of any other item:

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

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

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

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

€. Adequacy of the Phase II objectives to meet
the opportunity or solve the problem.

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

In the case of proposals of approximately equal
merit, the provision of a follow-on Phase IIl funding
commitment for a continued development from non-
federal funding sources will be a special consideration.
The follow-on funding commitment must provide that a
specific amount of Phase III funds will be made available
to or by the small business and indicate the dates the
funds will be made available. It must also contain
specific technical objectives which, if achieved in Phase
II, will make the commitment exercisable by the small
business. The terms cannot be contingent upon the
obtaining of a patent due to the length of time this
process requires. The funding commitment shail be
submitted with the Phase II proposal.

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




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

5.1 Awards (Phase I)

a. Number of Phase 1 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
proposals (received in accorcunce with Section 6.2) on a
specific topic have been evaluated. All proposers will be
notified of selection/non-selection status for a Phase |
award no later than January 2, 1991. The name of
those firms selected for awards will be announced. The
DoD Components anticipate making 1300 Phase I
awards during Fiscal Year 1990.

b. Type of Funding Agreement. All winning
proposals will be funded under negotiated contracts and
may include a fee or profit. The firm fixed price or cost
plus fixed fee type contract will be used for all Phase I
projects. Note: The firm fixed price contract is the
preferred type for Phase 1.

¢ Average Dollar Value of Awards. DoD
Components will make Phase I awards to small
businesses typically on 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 I
awards up to $50,000 each, adjusted for inflation.

5.2 Awards (Phase II)

a. Number of Phase II Awards. The number
of Phase II awards will depend upon the results of the
Phase I efforts and the availability of funds. The DoD
Components anticipate making 450 Phase II awards
during Fiscal Year 1990.

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

¢. Project Continuity. Phase II proposers who
wish to maintain project continuity must submit
proposals no later than 30 days prior to the expiration
date of the Phase I contract and must identify in their
proposal the work to be performed for the first four
months of the Phase II 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 modification would normally
become effective at the completion of Phase I or as soon
thereafter as possible. Funding, scope of work, and

length of performance for this interim period will be
subject to negotiations.  Issuance of a contract
modification for the interim period does not commit the
government to award a Phase II contract.

d Average Dollar Value of Awards. Phase 11
awards will be made to small businesses based on results
of the Phase I efforts and the scientific and technical
merit of the Phase II proposal. Average Phase II
awarus will typically cover 2 to 5 person-years of effort
over a period generally not to exceed 24 months, subject
to negotiation. The legisiative 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 1
project must be submitted to the DoD Component in
accordance with the negctiated delivery schedule. This
will normally be within thirty days after completion of the
Phase I technical effort. The final report shall include a
completed SF 298, "Report Documentation Page” as the
first page identifying the purpose of the work, a brief
description of the work carried 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 information. 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 accommodate 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 contract upon completion of negotiations
between the DoD and the successful Phase I offeror.
Successful offerors may be paid periodically as work
progresses in accordance with the negotiated price and
payment schedule. Phase I contracts are primarily fixed
price contracts, under which monthly progress payments
may be made up to 85% of the contract price excluding
fee or profit. The contract may include a separate
provision for payment of a fee or profit. Final payment
will follow compietion of contract performance and
acceptance of all work required under the contract.
Other types of financial assistance may be availabie
under the contract.




5.5 Markings of Proprietary or Classified
Proposal Information

The proposal submitted in response to this
solicitation may contain technica! 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 proposais
will remain the property of the proposer. The
government may, however, retain copies of all proposals.
Public reicase of information in any proposal submitted
will be subject to existing statutory and regulatory
requirements.

If proprietary information is provided by a
proposer in a proposal which constitutes a trade secret,
proprietary commercial or financial information,
confidentiai personal information or data affecting the
national security, it will be treated in confidence, to the
extent permitted by law, provided this information is
clearly marked by the proposer with the term

"confidential proprietary information" and provided that
the following legend appears on the title page of the

proposal:

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

page(s)._ of this proposal.”

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

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

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

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

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

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

5.6 Copyrights

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

5.7 Patents

Small business firms normally may retain the
principal worldwide patent rights to any invention
developed with government support. The government
receives a royalty-free liccnse for its use, reserves the
right to require the patent holder to license others in
certain limited circumstances, and requires that anyone
exclusively licensed to sell the invention in the United
States must normally manufacture it domestically. To
the extent authorized by 35 USC 205, the government
will not make public any information disclosing a
government-supported invention for a reasonabie 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 submitted in response to this solicitation shall
remain with the contractor, except that the government
shall have the limited right to use such data for
government purposes and shall not release such data
outside the government without permission of the
contractor for a period of two years from compietion of
the project from which the data was generated unless the
data has already been released to the general public.
However, effective at the conclusion of the two-year
period, the government shall retain a royalty-free license
for government use of any technical data delivered under
an SBIR contract whether patented or not.

5.9 Cost Sharing

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

5.10 Joint Ventures or Limited Partnerships

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

5.11 Research and Analytical Work

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

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

5.12 Contractor Commitments

Upon award of a contract, the contractor will
be required 10 make certain legal commitments through
acceptance of government contract clauses in the Phase
I contract. The outline that follows is illustrative of the
types of provisions required by the Federal Acquisition
Regulations that will be included in the Phase I contract.
This is not a complete list of provisions to be included
in Phase I contracts, nor does it contain specific wording
of these clauses. Copies of complete general provisions
will be made available prior to award.

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

b. Inspection. Work performed under the
contract is subject to government inspection and
evaluation at all reasonable times.

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

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

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

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

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

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

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

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 handicapped.

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

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

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

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

0. Military Sccurity Requircments.  The
contractor shall safeguard any classified information
associated with the contracted work in accordance with
applicable regulations.




5.13 Additional Information

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

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

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

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

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

f. Duplication of Work. If an award is made
pursuant to a8 proposal submitted under this Program
Solicitation, the contractor will be required to certify that
he or she has not previously been, nor is currently being,
paid for essentially equivalent work by an agency of the
Federal Government.

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

6.0 SUBMISSION OF PROPOSALS

An original pius (4) 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 addressed to that DoD Component address
which is identified for the specific topic in that
Component’s section of Appendix D to this solicitation.

One copy must be an original signed by the

principal investigator and an official empowered to
commit the proposer. Other copies may be photocopied.

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

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

All copies of a proposal must be sent in the
same package. Do not send separate "information”
copies or several packages containing parts of the single
proposal.

6.2 Deadline for Proposals

Deadline for receipt (5 copies) at the DoD
Component is 2:00 p.m. local time, July 2, 1990. 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

10

is made, and: (a) it was sent by registered or certified
mail not later than June 26, 1990 or (b) it was sent by
mail and it is determined by the government that the
late receipt was due solely to mishandling by the
government after receipt at the government installation.

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

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

Proposais may be withdrawn by written notice
or a telegram received at any time prior t0 award.
Proposals may also be withdrawn in person by an offeror
or his authorized representative, provided his identity is
made known and he signs a receipt for the proposal.
(NOTE: the term "telegram” includcs mailgrams.)
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Any modification or withdrawal of a proposal
i 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 ctherwise successful proposal which makes its terms
morc favorable to the government will be considered at
any time it is received and may be accepted.

-

6.3 Notification of Proposal Receipt

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

6.4 Information on Proposal Stutus

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

6.5 Decbriefing of Unsuccessful Offerors

Upon written request and after final award
decisions have been announced a dcbricfing may be
provided to unsuccessful offerors for their proposals.

6.6 Correspondence Relating to Proposals

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

"71.0 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
participants. g

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

DTIC will also provide referrals to DoD
sponsored Information Analysis Centers (IACs) where
specialists in mission areas assigned to these 1ACs
perform informational and consultative services.

Many of the small business requesters 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/mo bid decisions and prepare technically stronger
proposals. People responding 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
arc cited in these bibliographies, and for information
about DoD sponsored work currently in progress in their
proposal topic areas.

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
10 you.

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

Defense Technical Information Center

ATTN: DTIC-SBIR

Building 5, Cameron Station

Alexandria, VA 22304-6145

(800) 368-5211 (toll free)

(202) 2746902 (Commercial for Virginia, i
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 Bldg. 419 ‘
Kirtland AFB, NM 871176008

(505) 8466797

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

E! Segundo, CA 90245-4320

(213) 3354170

Use Reference C at the back of this solicitation
or telephone DTIC to request background bibliographies
and descriptions of work in progress related to those
topic areas which you plan to pursue under this
solicitation. DTIC will return the matcrial you request,
annotated with a temporary User Code. This User Code
is to be used by you when requesting additional
information or when ordering documents cited in a
bibliography until the solicitation closing date.



Because solicitation response time is timited,
subnii your requests for DTIC's information services as
soon as possible. To assure the fastest possible mail
service, give DTIC your Federal Express Account
Number to which mailing charges will be made for
overnight delivery,

7.2 Other Technical Information Assistance
Sources

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

Acrospace Research Applications Center
P.0. Box 647

Indianapolis, IN 46223

(317) 264-4644

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

(405) 924-6822

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

NASA/Florida State Technology Applications Center
State University System of Florida, Progress Center
1 Progress Bivd., Box 24

Alachua, FL 32615

(904) 462-3913

NASA Industrial Applications Center
823 Wiltiam Pitt Union

University of Pittsburgh

Pittsburgh, PA 15260

(412) 648-7000

NASA/UK Technology
University of Kentucky
109 Kinkead Hall
Lexington, KY 40506
(606) 2576322

 NERAC, Ine.

1 Technology Drive
Tolland, CT' 06084
{203) 8727000

Nationa! Technical Information Service
5285 Port Royal Road

Springficld, VA 22161

(703) 487-4600

North' Carolina Science and Technoiogy Research
Center -

P.O. Box 12235

Research Triangle Park, North Carolina 27709
(919) 549-0671

Western Rescarch Applications Center (WESRAC)
University of Southern California

3716 S. Hope Street #200

Los Angeles, California 90007

(213) 743-6132

7.3 Counscling Assistance Available

Small business firms interested in participating
in the SBIR Program may seck 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 availabie
to discuss general administrative requirements to
facilitate the submission of proposals and ease the entry
of the small high technology business into ‘the
Department of Defense marketplace. The small and
disadvantaged business utilization specialists are expressly
prohibited from taking any action which would give an
offeror an unfair advantage over others, such as
discussing or explaining the technical requirements of the
solicitation, writing or discussing .technical .or cost
proposals, estimating cost or any other actiops which are
the offerors responsibility as outlined in this solicitation.
(Sec Reference D at the end of this solicitation for a
complete listing, with telephone numbers, of Small and
Disadvantaged 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 addresses
of organizations to which proposals are to be submitted are provided in Appendix D. Also included in Appendix D are

instructions for contacting each DoDD Component.
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SMALL BUSINESS INNQ/ATICGN HE3EARCH (SBIR) PROGRAM
PROPQSAL COVER SHEET

Failurero il all opg-op: 2o tree o o 8y L eorsal o Be crauaitien
TOPIC NUMBER:
PROPOSAL TITLE:
FIRM NAME:
MAIL ADDRESS:
CITyY: STATE: ZIP:
PROPOSED COST: PHASE ORI PROPOSED DURATION:
TmmmmT oRRnP0SAL T INMONTHS o
BUSINESS CERTIFICATION: YES NO

P Are you a small business as described in parag-ap1:.2.2?

P Are you a minority or small disadvantaged business a: cielinec: n ozragrash 237
P Arc you a woman-owned small business as describec ir pzragragh 2.4°

P Will you permit the government to disclose the wtorrnaticn on Apnend x €. i your proposal does not result
in an award, t0 any party that may be interested in contacting you for further information or possible
investment?

P> Has this proposal been submitted to other US governme:: agency/agencizs; or DoD components, or other
SBIR Activity? If yes, list the name(s) of the agency. DoD cemoporent or othar SBIR office in the spaces to
the left below. If it has been submitted to another SBF astwity list the Togic Numbers in the spaces to the -
right below: . ¥

O OooOooo
O OooOoo

P Number of employees including all affiliates (average for praceding 12 months;

PROJECT MANAGER/PRINCIPAL INVESTIGATOR CORPORATE OFFICIAL (BUSINESS)

NAME: ’ MAME:
TITLE: TITLE:
TELEPHONE: TELEPHONE:

For any purpose other than to evaluate the proposal. this cata excapt Apgendix A and B shall not be disclosad outside the Governmen?
and shall not be duplicated, used or disciosed in whals 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 data 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. Tha data subject 12 this restriction is contained on the pages of the proposal listed on the
line balow.

PROPRIETARY INFORMATION:

DISCLOSURE ?EHM!SSION STATEMENTS: All data on Appendix A are releasable. All data on Appendix 8, of an awarded contract, are
also releasable.

SIGNATURE OF PRINCIPAL INVESTIGATOR DATE SIGNATURE OF CORPORATE BUSINESS OFFICIAL DATE

Nothing on this page Is classified or proprietary information/dats
q Proposal pape No 1
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U.S. DEPARTMENT OF DEFENSE APPENDIXE
- SMALL BUSINESS INNOVATION RESEARCH (SEIR) PROGRAM B
PROJECT SUMMARY

TOPIC NUMBER:

| PHOPOSAL TITLE:

FIFM NAME:

FHASE | or it PROPOSAL:

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 Is classified of rietary information/data
Pag Proposal pngm. 2
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-~ : APPENDIX C

Dol} No. 902
US. DEPARTMENT OF DEFENSH.

SMALL BUSINESS INNOVATION RIISEARCH (SBIR) PROGRAM
PHASE 1-1Y1990
COST PROPOSAL

Hael rouad:

--The following items, 2y appropriate, should be included in proposals respoative to the Dol) Solicitation Brochure.

Cent drzakdown lems (in this order, as appropriate)

RARE IR A S

10.

13.

17.
18,
19

21

2

Name of offeror
tHome office address .
Locatios where work will be performed
Title of proposed cffort
Topic pumber and topic title from Dol) solicitation Brochure
Total dollar amount of the proposal
Direct material costs ‘
a. Purchased parts (dollars)
b. Subcontracted items (dollars)
¢, Otber
(1) Raw material (dollars)
(2) Your stancard commercial items {dollars)
{3) Interdivisional transfers (at ctber than cost dollars)
d. Total direct material (doliars)
Material overhead (rate %) x total direct material = dollars
Direct labor (apéci[y)
a. Type of labor, estimated hours, rate per bour and dollar cost for each type
b. Tota) estimated dircet labor (dollars)
Labor overbead
a. Identifyoverhead rate, the hour base and dollar cost
1. Total cstimated labor overhead (dollars)
Special testing (include field work at governmeat installations)
a. Provide dollar cost for cach item of special testing
h. Estimated total special testing (dollars)
Special equipment

a. If direct charge, specify each item and cost of each

b. Estimated total special equipmest (dollars)

Travel (if direct charge) '

a. Transportation (detailed breakdown and dollars)

b, Per diem or subsistence (details asd dollars)

¢, Estimated total travel (dollars)

Coasullants

a. Identily cach, with purpose, and dollar rates

b. Total estimated consultants costs (dollars)

Other direct costs (specify)

a. Total estimated direct cost an § overbead (dollam)

(jeneral and sdministrative expe'nn

2. Percentage rate applied

b, Total cstimated cost of G&A expense (dollars)

Royaltiss (specify)

z. Estimated cost (dollars)

Fee or profit (dollars

Total estimate cost and fee or profit (dollars)

The cost breakdown portion of s propoeal muat be signed by a responsible official, and the person signing must have typed same and title snd

date of signature osust be indicated,

On 1he following items offeror must provide a yes or no answer 10 each question.

s, Has agy executive agency of the United State Government performed any review of your sccounts or records ia connection with any other
. government prime contract or subcostract within the past twelve moaths? If yes, provide the name snd address of the reviewing office, nne
of the individual and telepbone extension. '

b, Will you require the use of any goversmest property in the performance of this proposal? 1f yes, ideatify.

¢. Do you require government contract finascing to perform this proposed coatract? If yes, thes specify type as advanced paymeats or
progress paymeats,

Type of contract proposed, cither cost-plus-fixed-fee or firm-fixed price,
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U.S. ARMY

INTRODUCTION

This second SBIR solicitation for FY 1990 contains a broad range of topics from
Army laboratories and centers. A total of 479 topics has been solicited under
the Army SBIR Program this year for publication in the two DOD SBIR books. We
plan to award contracts for this second solicitation (A207-A479) in the fall of
this year. Such a schedule will link SBIR with the normal fiscal year cycle

(October 1990 to September 1991) of the Army.

A11 479 topics received an additional Washington level review this year to focus
the work on potential benefits to the Army in Phase Two and Phase Three. This
same review panel will oversee Phase Two project proposals with an eye toward
Phase Two/Phase Three payoffs. The Phase One selections will remain
decentralized with selections made by the individual laboratories and centers
where you send your proposals. Refer to your point of contact page for telephone

numbers for general inguiries.
Please remember to contact Defense Technical Information Center at 800-368-5211
for additional information on these topics including relevant technical reports.

Good luck and thank you for participating in the Army SBIR Program.

J. Patrick Forry
Army SBIR Program Manager

17




Ji O THE ARMY R _SOLICITATION

SUBJECT/VORD I0PIC WO,

BCOUSLTC detOCLOrS. . ..coveuurvrerensvcannnnscssonnsccsncssansscssranses tetececcsenanns 209
BCUTE SYNOIrOMB. . ocuuuouncesotcesncssacaconseasssssasesssoassossnnssssanessacnsnasasns 422
adaptable geometer........... s esesescecacesrssasesonasessannastnsnataareasatseaanan 263
8d8ptive CONtrol..oceiceesansrresonsoncescncssnsssvesacasscccnnnaasnansannsessssd58,465
8heSiVeS. .o iuineiionetiireneerasstsnencennnnns Ceesvasesestancnccsacennansaas veeess.208
advanced seekers........cciiieeiiiienecannnrane cecanaas cevens Ceresevecttinnacesrrene 457
aimable warhead.......ccovivieecenecetacesrtacecactsnascsasccnnanss ceccasenccenaanes 263
Bir JefeNSe. .. cnveucrenarranncneccanssesssvtsaaesssssscsnssncvessossssassasansaes 259,262
air quality modeling............ Cescenssvececensstecnsocacsressacannnony teesscescens 301
BlgOrithme. .. ...ieiiiiiiiiieecenerreacnanssssoccnccnasasss ceeetetsseeneraasensannnen 461
aluminide powders......coocceveessecccsonsanes resecncesaane srscevessesccasssenns vee 376
aluminum-1ithium alloys.....cccevtrencneescasesesscnecsannceasnssnssnnsas tesessennnns 207

T tecacesesresenesnenssrserotsreanrnnn 47s

BN, .t iccceeetanacnctocsssssenscstacsssasasssssessssssasssanannas teerenaenanes ..327
anti-armor.....ocevevnensns teereasesetseeneeenrenttnoanan Cesecestasnaaresesasans 259,262
armement inspection........ taeecccscesecssorrsaasrresnnnrrans sessssesecsescanssnannn 468
artificial Intelligence......c.uviiieeanecesoctsotaccecssenonscncancacacans 298,295,470
AP Ll @ Y. ueeneoreesanoecnsasnocannocseanassasasceaonsscenessssansancessscssnansss 474
atmospheric modeling...ccccueerncrcrsacsessennsasssanenns ceeanan seessenssans . 1) |
ATR autonomous 8CcqQUISition......covevvvevevrcersacens ereesecbesanresnansstancnrasnns 260
attitude BNGle....viuiiiiernrrencncrenanncsctnanccensssoscaasssarasscsannsans ceevene 473
aUtomated TINSPECtiON. . ...ccaeceerercecncasscsunssascnsssasssassarsssassnsansss veeenes 463
ballistic COMPUTr. . uoieerrreencresoscaessstansscsoassssscassasssnasssssansnsassene 475
bellistics...coeeriiirnrirrenrenreeernnnncsonnsnnanss seeens tesessssaranencanes 290,365

DEr COdeB......ciiietitrreccttnrccsstrenctcssocanenrannnns Cecteversesiaannns cevees 375

18




Il i Aot

immﬂ. Iml‘ nl

-

L L L 7 1, |
Blood cell CoUNt.ssrerarsrancinrsensnsosesorsersoressnssrsressosrnvsssnnssosasssesrh2y
BUFR IRJUPY s sneveenansnnonsssssercesesrenssssresnsonrsoscarcansorsseserssnvsncsasss@Ph
T T 11 P13

L I N T ..
centrifugation.seosssearsrressnsassnrssarsorsnssrerensoscrsessnsseeresssassrescnses b3
ceramic matoriBlS..oororereonsssersvarsessseosassrsrsrsscoscassasasnssscsosscsenssss 3T
caramic motrix COmpPOsites. .ooocccersencrerrsrssssscassrcssassssssessssssssssscosesesdO
ChOMICUl..coveenrrcorrsvarosrosnsearsosssnroassarensravssassnassersrssnssssassvonsesdly

ClOBUP@. o roersarsssnrrorsrerreresnssoracrssaneorssssessscosssscererssensorosenrsses@bd

‘d‘.r.ﬂt % o“z rmr "wl.t,m"ll'..l'l.l0'"’ll..l‘ll".'lll"...lll.l'll'lll'l‘z“

s

cold ster{lizetion, ..ovvnivvcerrsassrensnssarssrseresssnsnsrsssssvessasensesecanseerhlh
COMDUBLION. 4o vasreresransrosescorsrossonsnssssassvssssvarvossvavocseassosnsrosrsnsee@0
combustion cChamber gBBeS....verevarrorerssrsseassncossrsscorsrsancresssesssscocessssdl
COMPLOX DOCKGrOUNDB .« s vsvseesrsonsrrosssorsassosarsasrsarsrassersrssansansasonanessbST
complionce CONtrOlesveseererrsrcranrsoesasnrrsssreeossrserorssnsscansnsreosseoonenesbdd
COMPOPINES, o s voecososrorsrsrresrssnssesssssrescasrsorsesssrrsssactsssosecenssessr@99,078
composite materiale..oovesvesrsrosnrersssersnssosssonsssvesssessrsrsonsscrerease81,367
COMPOBIte SEIUCTUr@S. . .ovorerrrrenerossvrossrsrssvsersavasrsrsssarassrsancersoncaeSli, 310
composito materialBeerersroersreesarsersnosossearcorscrssvrrosarasrssrsscocsssssereesdly
coaposli;;..................................................................!65,366,369
cOmpUtEr orchiteCtUPr®, vorvrrronsorosrossorssssrnacsnssesssnsssessssnsesesesrorcseses 9B
COMPULOr OPBFBLOTS.cvroerrecrosrsrarsrnserseosssossteossnnsensssesseesssrnersosesrssfyB
COMPULEr VIBION. oevsvranesrsssansassssnsereesssatsararessassrsnsessasaransessosencer@Ps
CONCrOtO. . ooorvesiennrernsarsonsassenrsocosrvesssnrrssesasoessonssssasresssssscsrsressdl
CONLIOLB., cvosvrrvrrvavserssvrernsoscoensarassasrsrssassesrsssassasssvssssevcsesnesss8bb, bb5

COMVECtION, s rssoncsnerosrsissssnsansrsssossssorsassssssrssoscaresrvsoosnsssresesrnsebll
COUNTOIMEBBUr®. s ovoersrorsveossssanerosnsosorssssssarsrssssscsssrsocsscansvesnassse bl
countersurvel LLance. scrsosssrsrsrsssesrsncnsrerersrevssesrossrsnsrersnsssesecesesnssdlh
CroW 8880CTOLO. s 0cooovseserarecsnasosasnnsssssosasssnnssssssssenssaasasssssnsanaessbbl
CUre CYCl@ asorrsrarrarsascrsnrrsssocansncesrrssossnnossesssseisarearessesansrnsssesdbl

“'. umll/'lll'.l0O'0llwl.l‘.I.Dl0'll.ll'0.".ll.0"...Ol..l..'....'.l...l.'l.l..lm

dets "“““N m‘mtuuuunoaonunuounouuuucononnnon"oounconom

19



JECT JOPIC WO.

Gata ProCessing...cceveiurecnsasscessscesccssscsonesscossnssssssscssanssaccssanansssseldB
date BCQUISTtION..cecieaarciicsscecnuorecscassseccsvavsasnnccscssansscnnccncananaeseal?B
date DBSeS.......cccnvrrrnnteccsranccsaccccescscncttsasasenansssonnrcsssascecsnannns 375
date MONBPOMENT . .. covrecrr oresrorsassccnsvcsassoncsssassnsscsasssasccasssnnnnnns e 375
decision 8id8...cuceiienccesencnecractcancecaroccncseasensscccsansncssacccscncssses 480
decision SUPPOrt SYBtOM....cccoucrecroansnssscsncescsnnsssssasncscnssasssssnsessssssatdl
BOCOYB . e o eeerencressnsanassssnstasansesvsssensssosssasssasasnvasssassacsssnasssosselld

QONGUL. . .ot etecncenccncceancssssancsosssssccsansessscannssnsssacesanncsssannvscsseesdlB

depleted UrBNTUM. ..cccvucueceoasvesscassssssncssnsescsassnasscsssssescsnssnanee v 296
desal ination. . ..ciceecnceicsnnnctcennssssnsascssnsssncassesaraacasvsscascasossnossssslll
L. T . s 1t |
DOLOCEOrS. . coveanceaccnaasasaaacscasacsoesressnssasovossnsnnansnsans cesscsannan veera209
diagnosis.....ccveeecanns R Y4 Y- 4

diegsel fuels................ tesecssassesssecsssensroaannas cescrans cesssrresnseanan ..210

digital imeging......c..cccvivevnciincacnncnnnnanns caesss seesscsasasnnes vesenses eeaal17
digital CONtrol.ccuuareensncevncceoncnnsansssnsascesnnsssasasnsnsansasassassanncesscd58
diBpPer8ionN. .. cceeecccrsanccssranscacannnsenccnssannes seesenens . 11 X
OrmBNt SLOMBG@. . covureeccacscranccvasnnnsorsensssasasssassssssscsosanasssnasncansons 467
drug resistance......ccvveeevevccsonncscssaavssnccssnnans tessecnanesserncnennssc 020,421
dual arm control..ceveeceececennnaesen csececssssnseeanans cesessssecssssscsnsans PN
easily repairable airborne target.....ccovecvevrritcncenneccennnne cesnes vesessseaa. 292
electro-megnetic pulse............ teesseassenvesesoensnusasaseassessstsasasoenaneas 459
electro-magnetic interference........cccevveevensscnnnncnnes cecesesrsastencesasansas 459
electro-magnetic shielding....ccveviiiirrenniiireeeriennecesccenrcsecsnscoeecannns .o 459
electro-optical devices.......covciinerenctcrencccosnecsssssasssosacasasssnanns PP .Y 4
electromegnetic properties..... Ceeesncsrencsassscentasasanns teresnnssansanas ceeeens 21
electronic Marfare......ccouveeieeecrcctorerecreccsncsacccctnseanees veceenssenene .. 467
electronic safe aNd BMM. ... ccceeerrcroncnncsesceccctronsaesssasecnssssansnvassanssas 469

embedded expert SYStemM........cccccecsassccasnsecssaannas teesscseserantscnnnsnns .. 660




B LECT/NORD IoPIC WO,

EMP Antenns.....cccvveceanaee .

R R LT T S . 71 4

engine fuel system COMPONENEB.cveerscoscscnrecnsncacccsscncsscessnsssncoscssnscssneell

envirormentel degroadation.....cceceecsccscoascnee esrcasca . ¥ (4
ethylene...cceecercecacccanccccens csesae sescssscsans csnnae . 1 1]
exothermic...... sesesesscacnas seenssseas eeesccsaccaccss esecssssescsas eesssscscnscsss 269

expert SYyStemB..cccessccnceccns esesceccsccncsssessacssnccsssnsssscenssnscsasld, 460,470
e T LT PP 14

extrusion technology....cccccencecnccocccccens - ] 4
—~

€Ye Protection. cececiccecesccccsssnscossasssssassossasnnnsssscsscascnnssoscscancenslll
fOOr iCAtION. cereerecccacsocsesccnsannsassssucnsescsccacccocasannsasssssssosasssassesdl

fermentation...c.ceeeecscscecees cvecesensensccaccnsnessssanns cecsevecnnrssnescnes «e.270
fiber optics;; ...... secesuseccsnncncses seesccscnnsssas . .1
fiber optic transdUCEr. .cvccieessaccsccerccsosasasacanssscccsssacnsccossnsesssessssssBB
field refrigeration...c.civccicrecicccacecccccncecescecnsccarssossassscsascanssccsassell®
field tests...cccecncercccccrccccscsrsncocncncacssccconcnsovencssconcnsansenccnced?i, 372
fire 80teuiccccercencerrecncscnscnconcenncsnscncacsocasrnsenssnsansersacnserscsnsessob9
ffreqigsistancc........y ........ teseccsenseacanesae cessensns . .14
fire control......... cssasscan cesncee tesesscsstseccovancncons R 1)
fleamability.ceeeecineceeiuscecaccncncaceececancserssessasenssasnascsnacasnsscanssas3d?
floshblindness...cccveeeeceeececcrcecnnssccnsaccanseccsccssscscscsnssssssccnsasssseddd
flovivirug,.scceeeeecaceccnccccssscsscenns seecsescsesronssas eerescssasssossssssseese18,419
foreign body LOCAtOF..eeeeereeseenncanee eitevennenenns SRR 1
foreign bodies..eeeecccececccnsccccnces ssssecrserssssssseccsssssnsscnssssnssssacessolS
fragmentation..c.ccceececacas cescesce ceesccccsnssones cecsssceces seeenssessvesscessld,262
full length..ciccceesccscacsaccncssccssccccnancacccccans N Y( 4
full opening...............7........................................................265
1 Y (1]
DONEIBLOr. coueiassracancarsesssanessncansonsssnsassssssosssnssancassasesscscasanossss 268
global shape descriptor..c.ccccccscnsesscssssscassscsccscsassrscscsnnsussscassnsnncesh?d
GPS.ceesrnornassaoseosnrscessessnsasacesacssessscsessssonstnsnssansesssasessrasensech?d

Gtmr/ml‘ D.C’l'm A’d..l.bl.ooo-....l....n.!lil...b.o..'ll.‘...l.‘l..I.l....li.!i‘w

h‘.t m‘m.u,-l-c-ooo.o.Ql.o-o‘lal.clou..o-.tun.lo-ooIonl.n.c.l.totl..o.t-otocuo.-hsn

21



SURJECT/WORD ToeIc wO.

heat-flux S8eNSOr....cvceeencerecrasesrencrtacsscssccanases cennee ceevenns vessesvesanns 294
heater......cccovveenccnnrccnencnccancncsssracssnssnnnns ceeevereennn veenesreenaanaas 269
heavy metal..............n teessesasaes cessenn esans ceneens Ceeeesscantcaneanaseneans 296
helium......... tesscssnccseasenennes crenenvns N 300
helminths........ cesanses veeens ceeeees ceneen Chesesesetacusecerevronsantoaaasaernaann 420
hematocrit...coveeeaceccecncnannncense ceneees vessennes . Cesesascsssacsasennnns 423
high density....cccnveeeeceren cesecen ceseesessennannanenn teeeveeasesraacsrnaresaanenen 373
high temperature........ccccvvavesee ceessesenuanns secesas ceeesenacses detarsesrrsarnes 373
high powered microwave..... tessaaas tacecscstsescsssasvan ceesracecssstsnsarannrrrarne 459
high performence........c..... cesansn teeceseesssarrenceceannuse teesesecennnccanannane 472
high-speed trolley.......ccoevnnvesen Neeeasenseesasenttancasensuosancneosanreeneanan 291
human engineering factoOrS. . c..euetecccrsansasssassacostnncsacsssaasosssanssansasasnsce 289
humidityeeeeeeeees e eedessescecnnentattsannasennsecenntisesannncesaatanstotonnoronas 293
humidity sensors......... eetessssesnasasecacnacannres Neetssencaarasacsenanascananannn 293
hypervelocity missiles......cocvvrvennneencnnnannen, N teereesascacenacenseanennanns 266
ignition...... seceercncsearan seeeressssnecencaaananan Ceecsnsetessserecenraenncannan. 210
image processing...c..ccevevcncaoss S eseesesssasesseaentcaattrenaeneasannnannsanan 267,473
TMBgE ENhANCEOMENT . ... v.vociiiancrcnnasssncssansoersssnoannssssoaasssnsasnsnssonannns 468
iMPACE.. euennan. Cereaaens et e aeeeeeeaeeaee et anteeeaaseeannnaer s aanaraeraeaas 367
impedance control........ P tessesesessasaneetsantasetatsntanttarnaesneto et enenrans 465
IM.ccoveonenracnsncnacases ceetruesenans “eeenseeccartataseareaenreenctararronntnaann 266
indirect fire...coeiivenceenennnenn, veeeesan Cesetestensaeannurenareenatntnenannannnn 474
inexpensive......ccouveee e teceetanteuease st ettt ateanaanitenatatecatantstatnnonnne 292
information retrieval................. ceanee Ceeeseetassesnttentrasttanterrrttsannans 298
infra-red (IR) technology.......cvveeviannnne N e raseseseereseernseanrasesraneiacronans 467
injection molding.......covciiivnnreveiaroacnnnences N 374
TNSPECtioN BYBLeM. .uuu.uveriioesoeeeenanoonsssuessossennnssssasssssonssansasssanasss 463
installation...... Cesesceenaas Ceteeeaaearreaaaaa et etiassiareanastebtanaseteetnarans 300
interference..... Sessscensenesescrnaucsnnennseennnetaansennns Ceecetereanateseraannan 426
inventory control......ccoviiunreccannvoccrcrcecenss Ceeeeertatiarerete st raeaaananes 375
isostatic......... teesesenreassnnans N creettetnecannans Cesreeectcinantanaanans 472
Japenese encephalitis...... veeaeses e eeseeeeseesaaceisenenttratentonanactsontananns 418
22

—




SUSJECT/MORD JoPIC MO,
joint level cONtrol.....cveceeneassccosascassssnsacascasecansasasssssancsasscsansss 865
JOTNEB. . iieiesiniecteeernnnscecassccencascssccacnsssscsccasssassnsssessscccannaassss208
KalmON filter...cceeeecucreenencecerocesoccnsossscensossoscssnaarnaonnssssoccsaaces @73
KatAYamE SYNArOME.......oceeoracecscscsoscnsssoncsccnnssoscssasssannssansnsnnsonsss b8
kinetic energy PeNetratorS...cuvecceesrocssccssssscveassansossassssccasasnsscnsnnsssIO8
knowledge engineering.....ccvveiieerecreeenceccsscnnnrrscasencsassssensaccesoasasnnns 460
laser materials....couvvererotanescnrsececscscscssanassocsccnsacscossasccncosnnnssssIOd
laser DeamMB.....ccvuieerececcccsseconcsossssoncessssaceacssssccsnsscanaassssssasseselP??
l8Ser COUNLErMBABUIreS. ., coccecrcscrscccscscosssaassercassssssossscssasnnsorsnssssssIOD
lager damege........cocvverierenuennnsscnnsccconsanssesssasncecersonsasanncsavecsess 30D
laser..cccoecnncenccanse cescaceans seeecveasasencasosnansrasannns tescesannn eenveed?1,426

laser fuel............ iremrersasennen Neseasecasnssssaassaanne cessssstscens ceesesens 300

leishmaniasis.........cceeennne. ceeeecrssssasasenssssssansansnns ceeeersaans D, 420
life cycle testing......ccovececnnanse vesecencaa tecsssssersscasesasncansrnuse ceeeses 375
Liner.. . ieveeeaceeccncencsccnasanes cveescacersecase ceesetcccctoenenrenes cesraeenns 472
live fire testing..... ceestsssacsennas ceevas sedecansansnnes tesacsssssnans cesana eeee.29%
LOG/LTR...... toencansenan cevsessaassssccasresseansannanas cesnes esssssrsincaretseanns 458
logic CirCUIts.cuvverecncnscnccassrncnnes trestsersesaestonannse P 23]
L T ceeecssstasaenns Ceeseanns teeseeensenenan cvanene ctessenes ceesnes 475
main gun sccuracy..... tesesessscsaseses crevereascacans heeeenenes fvetesecseanncennna 475
T 1 ok T tecesvsesssesacassonasanas vessness.420,621
MASB..cvveeneacans eeressaennustanann cereennes ceeenenes Peesanvseastteranastrectnnans 297
materials processing...c.vveeecriaccscrecncnssanncnne sssinussereserocarnassctran vea 370
materials evaluation....... tectecscsctnasennnes tesuctescctrtataarstettesararenaannnn 369
measurement system...... eressssesasans ceesesesssscanes sreaseas seseseaas PR veesnen 293
mechanisms of drug action........... sevesvesstasasaannonasentsonnn tireessassrsacnnas 420
medical imeging.....coccvneveccecnacas cesceccncssacoes A 2 ¥ 4
metal vapor detection.......aeeviesvcccccccasssesracosvecnnns tesscesessseseesronanas 209
L ] {114
metal matrix composites...........cn.e Ceseseseassnnans weesscsssanone ceetsssescnrenas 368

MetBllUrgiC.cioeneeeecncvrncsncaasoosscnncesancanans tetssecesvenesstavascssaransans 466




SUBJECT/WORD Toeic wO.

microstructure.............. cennas Gessasrnssasnseseanss vesecnns . . 1 £ |
millimeter wave signal distribution.....ccceecvacnn. veeneens cesssee R -
millimeter wave signal simulation......... tiesesesearssessesessssssesasennrsncnns .o s 264
millimeter wave (MMW) technology...ceevvaeess cessssracensns cecsesnsaas esesesennccnan 467
MIMICS...ccoveeecnrnacanen secessrssnastanesssansa cenees cesenes cstesesetsccnnescrnane 467
mine detection....... Ceeeetesnsateensntonanas secesesansanan Gecreceecnveesecansanaan 209
mobile bridges.......ccocevvniinrnennse . ceerecsesnen veesaen ceteeneeas ceenan 208
model..... teeteecsaantatecsrnastesassanseann ceeees cedttscancaans cecesens R Y
moisture content.......ccveennns cesersassascaneas . trrsecsesannas erenenecesans 372
moisture.......... Geetasesrasertsartenstson cesesenescasane ceesee ceseen tecsevennncnas (¥4
moisture factors..... Ceesersaanenns ceereccnnnruenonns Ceseane veenen Creceesneesecanaan 372
molecular biology..........couuene “eeecetaencannnnnae Ceesssscecascnssssssscascssnnns 420
monolithic microwave..........co0venen.n Ceenareceenas Cerenes veaeen teseceronsveananan 467
mOrphology..ccecneieeeecianannnennan [ cesesens Cesesssnassans ceessasserenrannn 373
moOrtars...... .. Cecereserasnnancveroanna Ceessusseenns Veeenan ceannn vesseseevesennaaee 474
MOTOMCASE. cecunuunuuunassoonannsssoensvencennsnnaaons Ceseccssasceensasrrsaranseneans 265
multivariable control...... fessressereansssscarasaans tesecasaenaas Cesseassnnaannna ..458
natural UranNiUm.....cvveecariencenncnnns teersesennnus Sessecsecrersnecesasteransenes 296
natural {anguage........... Cessesenenseenenns verenees veeseanses cerreess cesseracsenes 295
neural networks................ ceccteannas cesesassces vesssecees cevnnes cvecnesssnnans 473
nimonic........e.. S etetecsuesennnuaneasesecenaaenrrnsensnserenssaansnasnanen N (4
non-dispersive antenna............. S s eeecseeasennentaasanttnantsenetutaarasasenasrne 327
non-metal....... Seeesacnntteaaceeetsesensiaaacconrrcttanacannsnonesacnsisonsnctcannns 209
NONAESTIrUCEiVe te8tiNg. . .cuuiuurneceicacrsasncecansccsocaonsoscasssanncssosaanses 371,372
nondestructive evaluation.......cieiieeeiiiieernocnecicncassanncenss vesasesansas 366
nontinear control.....vvcevvcuvnrecvonnas teeserentesenactsensanansnsssnnancaanns 458,465
normetsllic.......... Geviecnenens “esvesessrasaces Creceisstesesetinnesanans reseceneen 425
optical view optics.....cceuvunnne Ceeeesaenansesattesatatencsrssstanansasaesenasnnnn 462
optical design.......covvvevnnnnns Neearedesaansennsecaanans veessecernisacetansnrenas 462
optical meterialsg...........c.c... crresean teeessesecssastensacnnan ceeans Cestsenrscnens 365
optical proximity fuze............ Ceeeeesearauseasaetasasnaaatssasaaetsassteerrosans 263
optical detector........ sesssessetacecesrrssnosnetsetessrnn Ceesseaaisetesesrneeanonn 290




SUBJECT/MORD 10PIC

optimal control.....coceveeannccncesnncess “esessecesssaasccsssresesansranussnasnnonn 458
optimization..cccueecncesrvanncss cesnesaas N+ 4 4
OPLOMEL LY. s eceeeeencscasssnnsoassassnssansoscnsaasssassassssscssassccanssssscsosseces 26
oXygen indeX....ecseccececaanns ceesssnssesnnnns . - 4
P-OlycoProtein ..cceereeccucecrsecancesseorsccaseerssosssssscssssasnsnsannsanssacesc#20
packaging...cocceenans tesesenstsesraccnnvesannese veseaneae D 4.1/
parasite egg count.....cccuuuee cesenses ceraceans Y Y&
partial shape deSCriPltoOr....cveesscecssranscssnsssscsssssassensessnncssascsnccssssssnesslld

particle gsize......oceveeennnnnne. ceesanns cesseasensasenans cecssnnas ceessesanvsesans 374

phased-array........... tesesessnasessnanas teceesensencenns teseesnes teteessecsacenans 370

photosensitive phoSphOr....ccceeeoreccccasaess etestsssssassasenansseseastanararnnus 417

powder consolidation........... ceessessecesraassensenas seessaracsanann teseesssenuase 464
powdered sterilizing agent.......... tesisecsecsvenan teseecssseennan cesesennsencsenen 424
pressure transduCer......ccceeevesenas ceessceasnaasenns tessssensseeanenassen ceeeruoan 288
primer inspection...... ereeeesan cietesessenenans weeeee ceesnneen cetesenes eestreenns 463
primer pellets.......ccvevccunnes Cessaseseccsasansaacnnran sesesiesesncesesnnncnsones 47
primer manufacturing........... secisssesessaneseassssnssassesnaanans seeseavasessrans 463
Processing.ccecevecnsaees Ceessenns Nesssessanassessssenrnseseanaranos cesusanennen 367,373
protective antigens................ S eereetasetatanttassanatactaseserenanstasrenaann 419
protein purification..... Seseecesencesstsesntenncaaseacacasoasans sessesenans hereanen 418
proteing.....coeuvveenans teeesasesraeratesstanranne Ceeissessstaneanee ceesennes eraan 270
protozod....ccene.. ceeseensesanns orsesceses O Geeesacsrnasrnnannnn 420
purification...cvivivervceeecas e esceuassaracsssssattcsraetancatasenncannnnnn ceraees 212

radar camouflage. .. .......coicviiiineenncnccnennenaas Ceesesassisenen teeeesassnassanns 21

25




E

radiation detection........ccceenvunnn.n. 2 4.
radiation survey.......... £ 4
radioactivity..... Ceersritnecstttennnae NesseecnssassesearessasscenrsassssarsesseanseslPO
radiographic inspPection.....ceceieveeeacerssscvescsssrcsssesssnsasonssnsssaccossess @68
radiography...coeencences teesescsesansrnennes - 2 Y 4
radiology......... Ceessesasssetsecscsenccevccenrnancevennne cvesesvrreceans I
rapid solidification..... vessnesesessancasnns thecsvesssesassrasansnveasesannssnenans (.
resl-time......coiiciiiiinenieeccnnoceccnannnnn Y 289
real-time mixing........ Sereeatensesenennseeestassacsstanentasssertrsrtsnn 1 ]
recombinant products..... e 2 1.
reverse OSMOSiS....cceceenannnee teeccsessannteneanas creceseenns sentnecsoenns cevacans 212
robotics..cieeeercvannnne Necesversenancasesennnas sresstecsstasrnccrne sessscessee 295,465
robust control....c.vvvennaaneens ceeessssssanassesssanssasesnaa ceeenens ceeass cesenas 458
sample data gystems............ cvssesesesssnee cesessenscstacsersssacnas tescacesnses.b58
SBIR..covevnnnnnns Ceenses e etsassasestarnstanseieantnenans 269,270,271,272,273,274,275
schistosomiasisS...cceeeenennnns istessssvennann tetsencessressscnsnacannes teeaenans 420,422
sealant.......oceeiiennnnnnnns Geetessseseentarennnn ceavesens cesevasaanseas cesveccsan 415
Seekers/SeNnSors...ccocucrncnnnsess ceesees ceeetisasessssssssettanansnacns seeasersanns 461
self tuning control................. [ Cheessennnrscenensasanares seerererrrennen. 458

sensor hardware............. essrsecessseseseansnssesansnrnns cessecesnssassrsusssaan 473

shaped charge...... treestessestetsecanen cesecnasnasensttsenronnes ceseseeceans .-.259,262
gsilicon nitrides..........covvviinnnennnes Geessssrsesassanns vestesecrarensaanmnsaas 373
SimUlation. . ...iiireiiiriiiiireittitieaaisrrrcnnanans vesercasesrasaccnans —
simulators......coiveeieiiiiienertanenncasinns e ceevenans 289

skull COBtiNg...covurieeiineicncoonssncenscoroccscencasassonn teesecssesstreenens .o b6l

small animel protection MOdels......cuvinneersnsnecccrncsoncssacseosnnseessasascosess®19
smart projectile....cccveiiicnnecanns teseavessesacnennn teeensecnas tessesecsasnennons 461

sOftuare toOl8. . cvverenesananrcsnsnsasanncansanes ceenas eeetsentasansans trsiaensene .. 295

26

e —




SUBJECT/MORD IoPic ¥Q,
softuare testing............ tecsncsennes ceseacenne P ¥ ¢
SArter. . . vvercecnccanncasancnnns vesseccnses teseassssesessrarssssssasssanscssnssss 268
structural properties......cccceveeccss cecnssenns tecesseceseavasansne teesescacan e 3
surface treatment............. ceeereeses cesesasssecsssasenstretssncsstassscanassrans 415
suspended aerial cable............... tessecesresncncaseannas cvecassssscnssesese 291,292
target............ e cescesaens cetsaasnes Y 14
task level control................ sesecesaenens . £
temperature index....... tesesasesesssanneanscanns teecsceascns teetsesensttsnetaananne 369
test facilities..........cceeuueunn teesseenes creeassacnnns tesscncacsseacansas veees..289
thermography..cceceeeersscesanncnnns vessnnsne ceeascens . 14|
thin film.....oovnnenn.. teeescseneessaecnceceanseannnnnssstttancnnns tessecnnas R Y4
Time Limited ImpulSe ReSPONSE...ccuetietsoosanaassnensecososasossanccsnnnsans veees..327
time studies............ Geeetissseseananrevesanarsesannana teceenanen . ieneen 299

time-varying T1MBgGery.....coooecseasvercassesscsccssssscscsansas ceeasenaennans R Y £

trade-off analySis.......ciieeciienesscnannocarsrsonanas ceesesnsceertaans ceeesens ...289
trajectory prediction..cveeeeereisunncresssasanasssnnsasnssnns cessenes tessesersanane 473
tr8eCtOry TraCKINg.uceeeie s reeetacanancenessocoesuecosscsseasancnncssanns cesnenes ..473
trajectory CONtrol.vee.eieseneoceroonnscnnsncenas teessscccrasareananens teecesanasnns 465
transient reSPoNSe.......cseevseenseccacscnas Ceseraeaas seessesaaas S o

transSport....c.cceeee. C e eeerateeetcanrentt ettt aeascesoteeannanae ceeecnann veseans .o .301

tungsten BLLoyS. . .viiiiirriiniittcitiattatentiissnntsnnnnenn teresestassenneranas ...368
turbojet eNgime. ... uuuuniiieieennnnseeneossonnnunconssnsossnsssnnns heserenaaas ...268
UrBNTUM. . ooevannnnns e et esreacsesasasacctasrtsstasnesanan tecctsasesreanan .ee296
urine sedimentatior...... teerierrssenasasnnnnns feseseessereseanenaaccannns Y 74 ]
VACCTNES . oovereecncnananans Ceeesssanarsns treaesananes creetaesenes ceereennees ceeeas 18
VECUUM drying...veernvensens verasees teesetesaonn veasenenns veesacsee crecsdnssneas R Y4 |
validation.......ccovvuunusn Ceraanene e cessens Cestisestsasesesesancaron P Y(')

velocity...ocooune tenceneee reereaaas Ceeeceseteacectncesanas verecenes ceeanae R+ 44

27




SUBJECT/VORD JOPIC MO,
verification ............ ttrecssesrascsessrnestseanenanne Ceesreesenee ceesecessaneneans 470
visusl inspection.......... cecene veessssasesnasesasans Ceveseesasancecassesavensan v b83
visual 8ervo control......cciiieenneinrecrnecnonsencesoccscsssaacssansccccnssnsaness 465
warhead........cccne... cesaceseccresssonansetacanns teteecisscarsanesnresesnaenanonas 297

weter soluble........... vesansas teessssscsesaccsnanne Y Y.L

wideband antenne.......... tescasvaccrsacaonen . 4 4

28




ARNY SMALL BUSINESS IN3NOVA

submitting Proposals on Army Topics

Phase 1 proposal (5 copies) should be addressed to :

Belvoir Research, Development and Engineering Center

Topic Nos. A90-207 through A90-213
Mail Address

Commander

U.S. Army Belvoir RD&E Center
ATTN: AMSTR-PBP, SBIR Program
8ldg 314, Procurement Receptionist
Ft. Belvoir, va 22060-5606

Commmication Electronics Commend
Topic Nos. A90-214, 216, 218-224, 226-230, 233-236, 239-244, 246, 248-250
Mail Address

Commander

U.S. Communications-Electronics Command
ATTN: AMSEL-PCCC-BID, SBIR Program
Tinton Avenue

Fort Monmouth, NJ 07703-5000

Topic Nos. A90-215, 225, 232, 238, 245 and 247
Mail Address

Director

U.S. Army Center for Night Vision & Electro-Optics
ATTN: AMSEL-RD-NV-RM-FP

SBIR Program (Linda Kline) (Bldg 305)

Fort Belvoir, va 22060-5677

Topic Nos. A90-217, 231, and 237
Mail Address

Director

U.S. Army Center for Signals Warfare
ATTN: AMSEL-RD-SW-DT]

SBIR Program (Linda Monroe)

vint Hill Farms Station (8ldg 260)
Warrenton, va 22186-5100

Chemical Research Development end Engineering Center

Topic Nos. A90-251 through A90-258

Mail Address

Commander

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

ATTN: AMSMC-PC-B(A)

Procurement Directorate

Edgewood Site/BLDG 4455

Aberdeen Proving Ground, Md 21010-5423

29

Administrative
SBIR Contact

C. Harrison
703-664-1068

J. Crisci
201-544-2665

J. Crisci
201-544-2665

J. Crisci
201-544-2665

R. Hinkle
301-671-2031
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U.S. Army Armement, Munitions and Chemical Command 301-278-5815
Procurement Directorate
ATTN: AMCMC-PCA(A), SBIR Program, Human Engineering

Laboratory (HEL)
Edgewood Site, Bldg E4455
Aberdeen Proving Ground, MO 21010-5423

Materials Technology Laboratory
Topic Nos. A90-365 tirc n A90-375

Msiling Address

Director R. Morrissey
1'.S. Army Materials Technology Laboratory (MTL) 617-923-5522
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U.S. Army Medical Research Acquisition Activity 301-663-2744
ATTN: SGRD-RMA-RC, SBIR Program

Ft. Detrick, Bldg 820

Frederick, MD 21701-5014

33




Stategic Defense Cosmand

Topic Nos. A90-427 through A90-450

Mailing Address SBIR Contact
Commander D. Satterfield
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A90-301 Improved Modeling of Laser Exhaust Atmospheric Diffusion
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BALLISTIC RESEARCH LABORATORY

A90-302
A90-303
A90-304
A90-305

Upscaled Self-Propagating High Temperature Synthesis (SHS)/Dynamic Compaction Processing
High Performance Ultra Violet Through Infrared Optical Fiber System

Yaw Sensing Telemetry

Optical Techniques for Projectile Parameter Measurements in Ballistic and Full Field Ranges

ATMOSPHERIC SCIENCE LABORATORY

A90-306
A90-307

A90-308
A90-309
A90-310
A90-311

Airborne Detection of Gaseous Constituents

Field Measurement of Bi-Directional Energy Reflectance in Ultra Violet to Millimeter Wave (MMW) Electromagnetic
Wavelengths

Impact of Target Shadows on Target Acquisition

Impact of Scene Shadows on Target Acquisition

Four Dimensional Mesoscale Nongaussian Multispectral Smoke Model

Atmospheric Boundary Layer Stability Estimators For Urban Areas

ELECTRONICS TECHNOLOGY AND DEVICES LABORATORY

AS0-312
A90-313
A90-314
A90-315
A90-316
A90-317
A90-318

A90-319
A90-320
A90-321
A90-322

Cathodes for High Temperature Molten Salt Lithium

Quartz Resonator Aging Reduction

Metal-Organic Chemical Vapor Deposition (MOCVD) of High Temperature Superconductors
Collision Avoidance System for Low Flying Aircraft

Microwave Hardware Descriptive Language

Built-In-Self-Test (BIST) for Off-The-Shelf and ASIC VLSI Designs

Innovative Millimeter Wave Integrated Circuit Concepts for Anti-Jam/Low Probability of Intercept, and
Missile Seeker Applications

Image Compression Techniques

Resonator Packaging Technology

Nanoelectronic Fabrication Techniques

Automated Multifunction Monolithic (MMIC) Wafer Probe Measurement System

HARRY DIAMOND LABORATORY

A90-323
A90-324
A90-325
A90-326
A90-327
A90-328
A90-329
A90-330
A90-331
A90-332
A90-333
A90-334
A90-335
A90-336
A90-337
A90-338
A90-339
A90-340
A90-341
A90-342
A90-343
A90-344
A90-345
A90-346
A90-347
A90-348
A90-349

Optical Generation/Control Distribution of Microwaves

Improved Spatial Light Modulator

ECM Resistant Global Positioning System (GPS) Receiver
Applications of Thin Film Technology to EM Shielding

Dual Polarization Ultra-Wideband Antenna

Digital Waveform Generation for Very Wideband Army Radars

GPS Frequency Translator Integrated Circuits

Surface-Mounted Multi-Layer Chip Varistors

Over-the-Ground Distance Measurement Device

Pulse Power Technology for High Power Microwave Drivers

High Sensitivity Wideband Miniature Optical Links

Apex Sensor for Mortar Fuzes

Frequency Translator GPS Signal Receiver

Improved Transient Suppressor

Fluoboric Acid Electrolyte Analysis by lon Chromatography

Weather Sealed, RF Shielded External Entry Vault

Low Cost Angular Rate Sensor

Application of New Generation Computer Technologies to Coupling/Scattering
Microwave Absorptive Materials

Electro Magnetic Puise (EMP) Coupling to Cables

Non-Linear Effects Produced by Electro Magnetic (EM) Environments
Fast-Risetime, Direct Connect and Magnetically Coupled Cable Driver System
Wideband Electric Magnetic Field Sensors

Dyadic Green’s Function for Anisotropic Substrates

Composite Materials for Communication Shelters

Reforming Radio Frequency Interference Door Gaskets

Low Cost Liquid Crystal with Touch Pads
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AS0-350
A90-351
A90-352
A90-353
A90-354
A90-355
A90-356

Low Maintenance Door Closure

Electron Collision Cross Sections in Air

Puise Sharpening for the AURORA Flash Gamma Ray Simulator
Vortex Shedding Mitigation Methods

Alternate Electromagnetic Pulse (EMP) Simulation

AURORA High Power Microwave Testing

Photonics Packaging

HUMAN ENGINEERING LLABORATORY

A90-357
A90-358
A90-359
A90-360
A90-361
A90-362
A90-363
A90-364

Fire-Support Applications of Global Positioning Syster= Transponders
Two Position Combat Vehicle Crewman Seat

Intelligent Document Retrieval

Intelligent Interfaces for Al Planning Applications

Combat Vehicle Automatic Sighting System

Development of a Digital Auditory/Speech Processor
Computer-Assisted Low Data Rate Driving for Military Applications
High Dexterity Telerobotic End Effector

MATERIALS TECHNOLOGY LABORATORY

A90-365
A90-366
A90-367
A90-368
A90-369
A%0-370
A90-371
AS0-372
A90-373
A90-374
A90-375

New Hybrid Materials for Ballistic/Laser Protection

Fiber Optic Lay-up in Composite Structures for Imbedded Sensors
Engineered Ceramic Reinforced Ceramic Matrix Composites
Unique Tungsten Based Composites and Heavy Alloys

High Temperature Oxygen Index Apparatus

Low Cost Phased-Array Antennas

Improved Thermographic Techniques for Composites
Nondestructive Evaluation Method for Moisture in Composites
Mixed Microstructure Enhancement of Fracture Toughness in Sintered Silicon Nitride
Intermetallic Aluminide Powders for Injection Molding

Innovative Life Cycle Management Systems for Composites

VULNERABILITY ASSESSMENT LABORATORY

A90-376
A90-377
A90-378

Diagnostic Tool for High Power Microwave Characterization
Large Duty Cycle Puised Semiconductor Diode Lasers
Dynamic Scene Generator

AVIATION SYSTEMS COMMAND

A90-379
A90-380

" A90-381

AS0-382
A90-383

Avionics Combat Maintenance/Battle Damage Repair (CM/BDR)
Spatial and Temporal Registration of Dissimilar Sensors
Turboshaft Engine Surge Control

Knowledge Base Development for Rotorcraft System Status (SS)
Magnetic Bearings for Gas Turbine Engines

Fast Activating Transparent/Opaque Device

Long Life Catalytic Air Filter

Digital Terrain Database Resolution and Accuracy Analysis
Advanced Fastener System for Composite Structures

High Performance Fuel Injectors for Small Gas Turbine Engines
Aviation Target Simulation

Temperature Effects and Compensation Techniques for Ampiitude Modulated Fiber Optic Sensors and Components

Knowledge Base Development for Rotorcraft Mission Planner (MP)
Effectiveness of Active vs Passive Countermeasures

Helicopter Obstacle Proximity Sensing System

Embedded Fiber Optic Sensors in Composite Aircraft Structures

Advanced Computational Fluid Dynamic (CFD) Code Development for Centrifugal Compressors

Knowledge Base Development for Rotorcraft Pilot-Vehicie Interface (PVI)
Lightweight Crash Resistant Fuel Tank Material

Portabie Self-Powered Heating Tool

Lightweight Electric Lube and Scavenge Pump
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A90-400
A90-401
A90-402

Modular Optical Delay Assembly for Digital Position Transducer
Multimission Launcher Concept Development
Integrated Fire and Flight Control (IFFC) Implementation Assessment

CONSTRUCTION ENGINEERING RESEARCH LABORATORY

A90-403
A90-404
A90-405

Large Space Structure Design Parameters
Lead Immobilization Coating/Treatment
Development of an Improved Rapid Seismic Analysis Procedures (RSAP)

OOLI} REGIONS RESEARCH AND ENGINEERING LABORATORY

A90-406
A90-407

Total Pressure Measurements in Freezing and Thawing Soils
Development of a Portable Instrumentation-Video Interface

ENGINEERING TOPOGRAPHIC LABORATORY

A90-408
A90-409
A90410
A90-411
A90412
A90-413

Dynamic Tactical Decision Aids

Urban Warfare Digital Database

Brigade Level Hardcopy Device

Sensors and Technology for Minefield Detection from Space

Development of a Statistical Method for Three-Dimensional Terrain Elevation Error Analysis
Development of Models for Terrain Features on Digital Radar Imagery for Automated Feature Extraction

and Change Detection

A90-414

Impacts of Climatic Change

WATERWAYS EXPERIMENT STATION

A90-415
A90-416

Penetrating Sealants
In Situ Test Device to Determine Lateral Earth Pressures

MEDICAL RESEARCH ACQUISITION ACTIVITY

A90-417
A90-418
A90-419
A90-420
A90-421
A90-422
A90-423
A90-424
A90-425
A90-426

Cross Sectional Imaging System Using Phosphor Transducers

Purification of Native and Recombinant Flaviviros Proteins for use in Vaccine Development
Development of Small Animal Infection Protection Model for Dengue 3 Virus

Molecular Biology of Mechanisms of Anti-Parasite Drug Action and Resistance

Development of Diagnostic Probes for Detection and Surveillance of Drug Resistant Parasitic Infections
Development of Novel Methodologies for Diagnosing and Evaluating Acute Schistosome Infections
Multipurpose Centrifuge

Cold Sterilizing Agent

Hand Held Locator for Radiotransparent Foreign Bodies

Development of a Lensless Phoropter

STRATEGIC DEFENSE COMMAND

A90-427
A90-428
A90-429
A90-430
A90-431
A90-432
A90-433

A90-434
A90-435
A90-436
A90-437
A90-438
A90-439
A90-440
A90-441
A90-442
A90-443

Electronics Materials for Anti-Satellite (ASAT) Application

Neural Network Software/Hardware for Directed and Kinetic Energy ASAT Wcapon System
Sensor Signal and Data Processing for ASAT

Optical Computing and Optical Signal Processing Technology for ASAT Application
Robotics and Artificial for ASAT Applications

Computer Architecture, Algorithms and Languages for ASAT Application

Research Technologies Which Enhance Feasibility of Laser Communications Network for Elements
of ASAT Program

Propulsion and Propellants for ASAT

Sensors, Detection, Tracking and Kill Assessment for ASAT

Structural Materials and Space Structures for ASAT

Directed Energy for ASAT

Surveillance and Early Detection for ASAT

Kinetic Energy Concepts and Technology

Development of a Modern Standard Atmosphere Model for Kwajalein Atoll Environs
Splash Detection and Surveillance Radar

AN/FPQ Radar Upgrade

Trajectory Estimation
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A90-444
A90-445
A90-446
A90-447
A90-448
A90-449
A90-450

Radio Frequency Hazard Monitoring - USAKA

Radio Frequency Hazard Monitoring - Kwajalein

Development of Enhancement to Data Collection Capabilitics of Kwajalein Missile Range Systems
Trajectory Fitting

Statistical Data For Orbital Debris

Signal Processing Enhancement for GBR-X Radar

Development of a Display Gallery for USAKA Mission Data

ARMY RESEARCH INSTTTUTE FOR BEHAVIORAL AND SOCIAL SCIENCES

A90-451
A90-452
A90-453
A90-454
A90455
A90-456

Skill Retention as a Function of Acquisition Training Variables
Modeling the Master Tutor

Measurement of Performance of Army Tactical Units
Dimensions for Military Occupational Specialty

Officer Force Structure Planning Model

Measurement of Combat Performance

ARMAMENT RESEARCH DEVELOPMENT AND ENGINEERING CENTER

A90-457
A90-458
A90-459

A90-470
A90-471
A90-472
A90-473
A90-474
A90475

Advanced Seckers for Smart Munitions

Advanced Adaptive Weapon Control Technology

Electro Magnetic Interference (EMI)/Electro Magnetic Puise (EMP)/High Power Microwave (HPM)
Protection for Packaged Ammunition

Fire Control Battle Management and Decision Support System Technology
Advanced Signal Processing Methods for Smart Munitions Seekers

Optical Designs for Enhancing Laser Eye Protection

Smalt Caliber Primer Automated Inspection System

Rapid Solidification Processing of Tungsten Alloys

Intelligent Sensor Based Robotic Control Systems Technology

Pre-Dyed Bullet Jackets

Effects of Long-Term Storage on Electronic Devices

Standardized Digital X-Ray Viewer

Electronic Safe and Arm for High Velocity/Acceleration Projectiles
Verification and Validation of Expert Systems

High Speed Method of Primer Drying

Powdered Metal Preforms for Barre! Liners

Integrated Target Recognition and Tracking

Computer Model for Indirect Fire Control System Simulation

Sight Integration of an Automatic Muzzle Reference Sensor

ARMY RESEARCH OFFICE

A90-476
A90477
A90-478
A90-479

Magnetic Field Processing for Improved Material Properties
Tribology of Refractory Ceramics

Time-Accurate Wall Shear Stress Transducers

Refractory Materials Coating Processes
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DEPARTMENT OF THE ARMY
FY 1990 SMALL BUSINESS INNOVATION RESEARCH TOPICS

Belvoir t and Engineering Center
A90-207 TITLE: Aluminum-Lithium Pxtrusion Technology
CATEGORY: Expioratory Development

OBJECTIVE: Develop technology for extruding thin-walled tubes and muiti-hollow plates from aluminum-lithium alloys for use
in lightweight military bridging applications.

DESCRIPTION: The benefits of aluminum-lithium (Al-Li) alloys which include high strength, increased elastic modulus, and
decrecased density make them attractive for military bridge applications where weight savings is a prime consideration. Extensive
research has been conducted by the major producers of aluminum-lithium to demonstrate physical and welding properties.
Extrusion investigations have primarily focused on round bar forms. Funding constraints have prevented the major Al-Li
producers from investigating extruding Al-Li in thin-walled tubing or multi-holiow shapes, shapes commonly used on military
bridges.

Phase I: Design dics and develop all technology necessary for extruding multi-hollow deck plates for the Light Assault
Bridge (LAB) deck and thin-walled tubes for the top and bottom chord of the Light Vehicle/Footbridge (LV/FB). Fabricate
sub-scale dies and extrude multi-hollow plate and thin-walled tube samples to verify geometry and surface finish. Determine
optimal preheat temperature and ram speed.

Phase II: Modify dies in accordance with results in Phase I. Fabricate full-scale dies and extrude multi-hollow deck plates
for the LAB and thin-walled tubes for the LV/FB. Verify reproducibility of strength properties and geometric tolerances.
Submit design details, Level I1 drawings, optimum manufacturing temperature and speed, and other quality control measures.

A90-208 TITLE: Design and Development of Adhesively Bonded Joints
CATEGORY: Exploratory Development
OBJECTIVE: To help us achieve our mission of getting lighter and stronger mobile bridges.
DESCRIPTION: It is hard to use adhesives because joint design is not conducive to use of adhesives. To optimize the joint so
that the joint is in shear, and methods for reducing the stress concentration.
Phase I: We would like to have several candidate joint designs for tubular and flat components of bridge structures.
Phase 1I: (same as for Phase I)
A90-209 TITLE: Minc Detectors
CATEGORY: Basic Research or Exploratory Development
OBJECTIVE: To analytically or experimentaily demonstrate the feasibility of mine detection concepts.
DESCRIPTION: The Army currently has only a hand held metallic mine detector in its inventory. There is a citical need for
a capability to detect nonmetallic as well as metallic mines. The need is for hand held and vehicular mounted detectors.
Phase I: An analytical demonstration of the concept feasibility is required. A description of an experimental approach that
would verify the analytical results is required.
Phase II: Experimental verification preferably in a natural environment is required.
A90-210 TITLE: Kerosene Base Fuels in Small Gasoline Engines
CATEGORY: Exploratory Development or Advanced Development
OBJECTIVE: Develop and demonstrate technology that will aliow the Army to simultaneously achieve two policy goals:
1. Use of commercial engines that are in large scale production (NOTE: This is a cost motivated goal -- lower
procurement and support costs).

2. Delivery of a single kerosene base fuel to all tactical equipment, i.., whatever is available: JP8, JPS, DF1, DF2, DFA
(NOTE: This is a cost motivated goal - simpler fuel distribution requiring less people and equipment).
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DESCRIPTION: The Army uses engine generator sets to produce electric power for tactical uses in ratings from 1.5 kW to
200 kW. Almost all of the smaller rated sets presently in use by the Army are gasoline engine driven. These smaller sets are
present in much larger quantity than our larger rated equipment. We want to simplify logistics by eliminating the need to
distribute gasoline on the battlefield. Hence, we need small engines that will operate on kerosene base fuels. We also want to
buy commercial equipment whenever possible, due to the savings, both the initial procurement and throughout the life cycle.
Our third desire is to have high specific performance (i.e., low size and weight) necessary for tactical military use at a reasonable
cost. To meet our requirements, high performance gasoline engines need to be adapted to burn diesel fuel.

Phase I Consider various technological approaches to converting small gasoline engines to diesel fuel. Recommend the
approach that is most promising in terms of meeting military requirements for small engine generator sets. Prepare plans for
Phase IL

Phase II: Demonstrate the approach developed in Phase I, by converting 5 engines (of the same rating) from each of two
different manufacturers, to the use of kerosene based fuel and deliver them to Belvoir RD&E Center for incorporation into
engine generator set prototypes.

A90-211  TITLE: Phase Disturbing Materials for Scattering of Electromagnetic Ficlds

CATEGORY: Basic Research

OBJECTIVE: To develop a camouflage system that better matches targets to background terrain.

DESCRIPTION: Background terrains possess an electromagnetic phase disturbance not present in the Army’s current

camouflage screens. This research seeks to develop materials, suitable for use in screens, that have a greater phase disturbance
than present screens.

Phase I: Development of a thin planar material capable of providing both attenuation and phase randomization of
clectromagnetic fields.

Phase II: Test and evaluation of Phase I materials integrated into a screen.

A90-212 TITLE: Alternatives to Reverse Osmasis for Bulk Water Purification

CATEGORY: Basic Research

OBJECTIVE: Develop a new method to purify any raw water, including seawater desalination and nuciear, biological and
chemical contaminant removal.

DESCRIPTION: Currently, the Army uses water purification systems based on reverse osmosis (RO). RO is effective, but
considerable energy is required to overcome the osmotic pressure of raw water. Also, elaborate pretreatment systems must be
used to prolong the life of expensive RO elements. The Army desires a system that is at least as effective as RO for water
purification, yet is smaller, lighter, more economical, and longer-lived than the current systems.

Phase I: Present a theory for a new water purification technique, and demonstrate its feasibility in the laboratory.

Phase II: Build a scale model and demonstrate at several seawater and freshwater sites. Technology gained from this
effort will be applicable to commercial water treatment and purification.

A90-213 TITLE: Interactive Video for Deception and Camoufiage Bvaluation
CATEGORY: Exploratory Development

OBJECTIVE: To design and fabricate a video interactive terminal/system to evaluate different materials or construction for
decoys of, and camouflage patterns on, Army equipment.

DESCRIPTION: Video simulations of camouflage patterns and deception materials could be tested to maximize their
effectiveness in a variety of terrains in which the equipment might be expected to operate. The combination of video electronics
and personal computers would allow the image of the test item to be inserted into a variety of standard terrains. Changes in
the camouflage pattern or decoy material’s colors and gloss could be made and their effec. observed.

Phase I: Demonstrate ability to insert a correctly-sized video image of the equipment (e.g. a tank) into a specific location
of a background (e.g. a treeline). Then control and change target pattern parameters such as shape, co’or and gloss in the
composite imagery.

Phase II: Expand on simulation capabilities, such as providing scene rotation to view the target from diffcrent perspectives.
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A90-214 TITLE: Soldier’s Computer, Design of Modular Architecture
CATEGORY: Advanced Development

OBJECTIVE: To design a modular architecture for a pocket size computer based on a projection of future computer
component sizes.

DESCRIPTION: The "Soidier’s Computer” is a program which will require a pocket size computer consisting of modules for
processing, memory, digital radio, global positioning system, battery, helmet-mounted display, input device and potentially
numerous other components.
This effort will require the contractor to design the modular architecture (not any of the specific modules) of a pocket size
computer. The physical architecture should be based on a projection of module sizes in the 1995-2000 time frame. A
configuration of modules with a total size of 1 1/2" x 3 1/2" x 7" and a weight of less than 2 Ibs. would be desirable.
Weight, size and ruggedness are critical factors to the soldier. Offerors should consider proposing a fully ruggedized container
into which the lightweight modules are inserted.
Some cf the design factors to be considered include the data bus, materials, physical interface of modules, power distribution
and conservation, dimensions, and radio antenna.
Further information on the Soldier's Computer can be obtained from U.S. Army CECOM, Advanced Systems Concepts
Directorate, AMSEL-RD-ASC-S(James Schoening), Ft. Monmouth, NJ 07703-5000. Phone:(201)532-0014.

Phase I Conduct a study (including a projection of module sizes) and develop a conceptual approach. Submit a
comprehensive proposal for Phase II.

Phase II: Design, build and test prototypes. Note that the actual modules will not be available at this point. Define
specifications of architecture.

Phase III: It is hoped that the contractor will pursue a commercial market for this architecture, thereby making the
modules commercially available to the government from multiple sources.

A90-215 TITLE: Neural Network-Based Classification Demonstration of Vehicle from Lascr Radar and
Infrared Data

CATEGORY: Exploratory Development

OBJECTIVE: Develop methods to classify military vehicular targets using government-furnished laser radar (10.6 micron)
vibrational spectra or range data, for eventual integration into an infrared/lascr-radar multi-sensor.

DESCRIPTION: The Center for Night Vision & Electro-Optics has had some successes over the years in the classification of
military targets, especially vehicles, by traditional image processing and statistical classification methods, using either infrared or
laser radar data. However, the use of neural networks may provide better classification than traditional statistical methods,
particularly when used in conjunction with both infrared imagery and laser radar vibrational spectra and range data.

Phase I: Develop a neural network-based vehicle classifier using 10.6 micron laser radar range (i.e., 3-D) imagery or
vibrational spectra.

Phase II: Integrate laser radar and infrared classifiers to demonstrate a muiti-sensor classifier showing high probability of
classification and low false-alarm rate.

A90-216 TITLE: Target Classification in High Clutter Environment for MTI Radars
CATEGORY: Advanced Development

OBJECTIVE: Determine what modern advances in technology can do to improve radar signal processing in the identification
of targets in high clutter eavironment.

DESCRIPTION: Current U.S. Army radar systems have a problem identifying targets in high clutter environment. This effort
will identify advances in technology that will have a significant impact on how well future Army radars will identify targets in
high clutter environment.

Phase I: A study will be conducted to determine the impact of recent technological advances on target identification. This
study will provide an outline of how technology has grown in the following areas: System noise reduction, increase in receivers
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dynamic range, low radar cross section detection, improvement in A/D converter, Filter designs, and clutter suppression. In
addition, techniques used to identify targets (e.g. helicopter vs. ground vehicle, track vs. wheel) will also be outlined.

Phase II: A study will be conducted to determine the impact of radar absorbing material, Radar Cross Section reduction,
as well as the short dwell time impact on performance. Algorithms will be developed and incorporated in existing radar systems
for Track vs. Wheel vs. Helicopter Classification.

A90-217 TITLE: Computer Virus Electronic Counter Measure (ECM)
CATEGORY: Exploratory Development

OBJECTIVE: The objective shall be to determine the potential for using "computer viruses” as an ECM technique against
generic military communications systems/nets. The goal shall be to determine the feasibility of remotely introducing a virus into
a system/net and analyzing its effects on various subsystem components.

DESCRIPTION: The purpose of this research shall be to investigate potential use of computer viruses to achieve traditional
communications ECM effects in targeted communications systems. These effects can include data (information) disruption,
denial, and deception, but other effects should also be researched such as effects on executable code in processors, memory
storage management, etc. Research in effective methods or strategies to remotely introduce such viruses shall also be
conducted. Efforts in this area should be focused on RF atmospheric signal transmission such as performed in tactical military
data communication.

Phase I: Phase I shall analyze the feasibility of using viruses as an ECM technique. Analysis shall include validity studies
of the concept, types of viruses suitable to be employed in this concept, strategies for virus injection, and analytical and/or
simulated predictions of effects. Phase I shall culminate with the submission of a final report that details the above analysis and
outlines a method that can validate the concept.

Phase II: Based on analysis performed under Phase I, develop a demonstration method that can validate the virus ECM
concept and demonstrate various ECM techniques or strategies. Phase II shall culminate with this demonstration and a final
report describing demonstration methodology, results, and analysis of effects compared with predicted effects from the Phase I
effort. The final report shall also summarize or make conclusions as to the future potential of using virus ECM techniques or
strategies.

A90-218 TITLE: Ada/UNIX Compatibility for Real-Time Applications
CATEGORY: Exploratory Development
OBJECTIVE: To support high performance capability (i.e. similar to bare target implementation) while running Ada on UNIX.

DESCRIPTION: Several issues have been identified related to the interoperability of UNIX with Ada. The most obvious
incompat:bility is that the Ada concurrency (tasking) can not be implemented efficiently using the standard UNIX concurrency
(process) primitives. This forces implementations to use a single UNIX process to contain all of the tasks in an Ada program.
The result is that any system service which suspends an Ada task, also suspends the entire program, effectively negating the
desired goal of concurrency. Other problems have been noted, such as difficuity using Ada address clauses, interrupt entries,
and accurate timing services. These features are absolutely critical for proper execution of real-time programs.

These limitations of UNIX have not caused serious concern in the past because UNIX was considered only for use as a
software development environment. This has now changed with the availability of real-time implementations of UNIX that are
designed to support embedded control applications. These implementations achieve response times and support for priorities
that allow real-time developers the ability to use UNIX as a target environment.

Phase I: The Phase I of this project will attempt to resolve the incompatibilities between Ada and UNIX for real-time use.
Specifically, an implementation of an Ada runtime that provides real-time support features will be designed for an appropriate
real-time UNIX system or POSIX extension.

Phase II: The Phase II effort will produce an initial version of the real-time Ada runtime for execution on UNIX and
begin preliminary (beta) application testing of the runtime. Phase III would improve the features accor-ling to the experience
gained from beta testing, ensure the implementation can be validated, and provide the documentation ..ecessary for a
commetcial product.

A90-219  TITLE: Method for Detecting Pinholes in Hermetic Coatings of Optical Fibers
CATEGORY: Exploratory Development
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OBJIECTIVE: Develop New on-line methods for detecting pinhole defects in hermetic optical fiber coatings. The detection
should be an automatic process implemented after the hermetic coating process and prior to spooling on the draw tower take
up reel.

DESCRIPTION: The hermetic coating of optical fiber prevents the degradation of fiber performance when the fiber is
exposed to harsh environmental conditions. The coatings not only preserve the pristine strength of the glass but also act as a
barrier to hydrogen and hydroxyl ions that can optically degrade the performance of the fiber over time. In fiber optic systems
where continued high performance is required over a range of difficult operating conditions, these coatings can be invaluabie.
Identifying pinholes in these coatings is an important step in improving the production process of these fibers.

In Phase 1 a thorough investigation of state-of-the-art detection methods should be made. The investigation should include
some type of standard by which the effectiveness of pinhole detection methods can be evaluated. Size of the pinhole, location
of the pinhole, and percentage of pinholes detected should be included in this standard. Deficiencies in present pinhole
detection methods should be identified and a plan for improvement should be formulated. This plan should include an
implementation scheme that describes how the hardware/process will be integrated into a draw tower.

In Phase II the plan formulated in Phase I will be executed. This will include the implementation of the detection method on
an actual draw tower. The performance of this new system will be evaluated as per the standards developed in Phase I and the
results will be documented.

Phase I: Produce a report that contains a survey of present pinhole detection methods, a set of standards to evaluate
pinhole detection methods, and a plan to develop a new method of pinhole detection.

Phase II: Implement the plan developed in Phase I with the outcome of producing hardware and procedures for automatic
detection of pinholes in hermetic coatings of optical fibers. Emphasis is on the demonstration of this process on a fiber draw
tower.

Phase III: Transition of the process demonstrated in Phase II into an operational stage of manufacture that can be used
for the everyday production of hermetically coated optical fibers.

A90-20 TITLE: Automated Quality Deficiency Report (QDR) Utilizing Commercially Available Smart Card
Technologies

CATEGORY: Exploratory Development

OBJECTIVE: To improve life cycle software support problem reporting and problem resolution processes by utilizing microchip
card technologies in lieu of paper forms for supporting large, software-driven Communications-Electronics (C-E) systems.

DESCRIPTION: Present reporting system does not supply all the technical data required by the software engineer to identify
and resolve reported problems with software. A system resident technical database containing the systems’ hardware and
software configuration, serial numbers, revision letters, and other pertinent technical data would be created and maintained using
radio frequency/identification (RF/ID) or smart card technology. When a software problem occurs, the system operator or
maintenance repairman electronically reads and transfers the database information onto another smart card, manually enters his
required inputs describing the software problem observed, and either forwards the card or uploads the information through an
appropriate management information system for transfer to the cognizant software

engineering center for resolution. Potential exists for also reporting hardware problems in a similar fashion.

Phase I: Conduct a feasibility study to examine the various microchip concepts and technologies which could be utilized to
provide a system solution with the desired capabilities. The study should address currently available off-the-shelf products and
components, system costs, technical and technological risks, human factors, and ergonomic considerations. The study should also
examine alternatives and define a hardware and software system solution approach to support the field reporting process.

Phase II: Design, develop, fabricate and conduct test and evaluation activities on a prototype demonstration system to
demonstrate system feasibility, utility and worthiness.

A90-21  TITLE: Artificial Inteltigence (Al) for Command and Contzol
CATEGORY: Advanced Development

OBJECTIVE: Develop an artificial intelligence based decision aid for evaluation by Regular Army personnel in a realistic
command and control testbed.

DESCRIPTION: A successful proposal must contain both detailed descriptions of the technologies on which the potential
decision aid is based; and the specific Army application it is intended to serve. Examples include, but are not limited to, the
following:
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a. A scamiessly integrated geographic information system and knowiedge base. Such a system could be designed for one
of these applications: determining and cvaluating possible avenues of approach, defining optimal positions for artillery
emplacements, assisting in the development of combat engineer barrier plans, properly situating signal centers, determining the
best lines of communications for logistics support, structuring the best air defense network, or efficiently placing sensor systems.

b. An object oricnted tactical simulator with automatic reasoning capabilities. The knowledge base for such a simulator
should be populated with relevant information on Red and Blue tactics, equipment, order of battle, terrain constraints, etc.
Such a simulator should be designed for realistic wargaming by G-3 staff officers.

¢. A cooperative probiem solving environment for command and contro! in a dispersed command post. Such a system
must facilitate the formulation of plans and the distribution of orders based on the combined requircments of mancuver,
logistics, fire support, air defense, and intelligence units. Inputs and constraints from both higher and lower echelon units must
be accounted for and properly prioritized. Methods for ensuring security, accountability, and retention of command authority
must be considered.

J. Pattern recognition techniques applied to: terrain analysis (geometric computing); planning {plan monitoring and
explanation); or image processing (intelligent image analysis). Applications include sensor interpretation for G-2 staff, tactical
plan assessment, and rank ordering of messages entering signal center.

A90-22  TITLE: Detection of Slow Speed Targets in Clutter

CATEGORY: Exploratory Development

OBJECTIVE: Determine what modern advances in technology can do to improve radar performance in detecting slow speed
targets in clutter.

DESCRIPTION: Current U.S. Army radar systems have a problem detecting slow speed targets in clutter. These scanning
radars were primarily built in the mid-1970’s. This effort will identify advances in technology that will have a significant impact
on how well future Army radars will perform against clutter. This effort will demonstrate how advance technology can be
incorporated to satisfy the Army need.

Phase I: A study will be conducted to determine the key microwave radar technology advances that will improve
performance in clutter. This study will provide an outline of where technology has advanced to reduce radar system noise,
increase receiver dynamic range and improve clutter suppression. The product of this study will be a receiver design plan that
incorporates existing technofogy for improved radar performance.

Phase II: This effort will consist of producing a brassboard model of the radar receiver from the design plan of Phase L
Receiver parameters will be measured and performance simulated for high clutter-signal ratio input. A report will be generated
10 assess the impact advance technology has for improved radar performance against clutter.

A90-223 TITLE: Electronically Scanned (E-Scan) Antenna Technology for a Lightweight Battiefield
Surveillance Radar (1.BSR)
- Uy,

CATEGORY: Advanced Development
OBJECTIVE: To develop small E-scan antenna technology for use in the LBSR program.

DESCRIPTION: The LBSR will replace the AN/PPS-5 and AN/PPS-15 man-portable personnel detection radar systems. The
weight of the LBSR must be less than the current systems while its performance must be better. Current man-portabie radars
use manual scan which requires heavy mechanics (c.g. motor and gearing) and a large amount of power to scan the antenna.
Since the LBSR has a requirement t0 weigh under 35 pounds and operate from battery power for long periods of time, the
development of small E-scan antenna technology for it is a must.

Phase I: The first phase of this program will result in an analysis and paper design for a small E-scan antenna which will
operate at x-band. The antenna must be small enough and light enough to be carried in a pack by a single man. The antenna
gain shall be greater than 30 dB and the sidelobes shall be minimized. The antenna shail have the capability to scan from 45
to +45 degrees in azimuth but will not be required to scan in elevation. The azimuth and elevation beamwidths shall be 4
degrees. A final report will be due at the completion of this phase.

Phase II: The second phase of this program will result in a hardware demonstration of the antenna designed in Phase One.
The demonstration will show that the antenna will meet cach of the stated requirements. A final report will be due at the
compietion of this phase.

AS0-24  TITLE: Voice Authentication/Recognition
CATEGORY: Exploratory Development
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OBJECTIVE: Develop a generic UNIX shell to enable multiple verbal communications with command and control system
applications, and demonstrate the feasibility for replacing input/output (1/O) devices for current applications.

DESCRIPTION: Current command and control applications use various input/output (I/O) devices such as a mouse, trackball
or joystick 1o allow a user to interface with a computer system. It would be highly advantageous to develop a UNIX shell
which allows a user to verbally communicate with the applications on the system. The shell would be required to acoept inputs
from various users and would, therefore, have to be able to recognize inputs from a variety of tactical personnel under severely
degraded conditions. Due to the variety of currently available command and control systems, this tool should be generic enough
so that it could, with minimal cffort, easily replace an I/O device for current applications.

Phase I: Phase I will result in the initial development of the UNIX shell and a demonstration in which a user verbally
communicates with a specific command and control application on the system.

Phase II: Phase II will extend the results of Phase [ to accomplish the generic capability requirement to accept inputs from
a variety of multiple users under severely degraded conditions, and demonstrate that it can reliably replace an /O device for
current command and control applications.

A90-25  TITLE: Dry Eich and Laser Ablation Methods for Processing of Infrared Detector Arrays
CATEGORY: Exploratory Development
OBJECTIVE: To develop a high-yield low cost processing technology for infrared detectors.

DESCRIPTION: Infrared detector arrays are currently manufactured primarily by conventional silicon photolithography. To
improve the low yield, high cost of these devices, it is necessary to (1) reduce the number of processing steps and (2) remove
the device from the potentially hazardous influences of the atmosphere. To implement (1), CCNVEO proposes the
development of dry etch and/or laser ablation processes. To meet the requirements of (2), the processes must be conceived
such that they will produce infrared detector arrays in the high vacuum environment of a molecular beam epitaxy (MBE)
chamber.
In Phase I, feasibility studies to develop dry etch and/or laser ablation techniques for producing detector arrays on mercury
cadmium telluride epitaxial layers will be conducted. These techniques must demonstrate compatibility with MBE processing
environments.
In Phase II, the lowest risk processes will be optimized and tested. Testing will be accomplished by constructing vacuum
processing modules, delivering them to CCNVEOQ, coupling them to the new CCNVEO MBE chamber, and demonstrating
feasibility of the substrate-in array-out concept.

Phase I: Propose and show feasibility of new concepts for fabricating infrared detector arrays using dry etch and/or laser
ablation processes.

Phase II: Optimize dry etch and/or laser ablation processing techniques to demonstrate feasibility of application in vacuum
environments.

Phase III: Commercialize the process and equipment for high-yield low cost infrared focal plane arrays.

A90-226 TITLE: Low Probability of In i T j
CATEGORY: Communications

OBJECTIVE: Develop a family of operational and/or technical techniques for use in covert short range and long range
communications.

DESCRIPTION: This effort will support the application of emerging NSA developed TRANSEC Chips or Modules for
achieving a wide range of voice or data covert communications dependent on the particular mission scenario. The resulting Low
Probability of Intercept or Detection (LPI/D) capability coukd then be applied to host Line of Sight (LDS) VHF or UHF
systems as well as Non Line of Sight (NLDS) communications systems such as SATCOM or HF systems.

Phase I: In Phase I of this effort, a family of operational and/or technical LPI/D techniques will be identified and
developed to support both voice and data communications for use in short range as weil as in long range tactical applications.
Of particular importance in this Phase will be the actual evaluation of Breadboard/Brassboard versions of the candidate
techniques against representative threat systems to categorize potential performance capabilities. This evaluation will either
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develop or, more likely, use a recognized NSA system for the grading of the level LPI/D capability provided by a particula®
technique. Further, this grading will address the level of the threat against which the LPI/D technique was evaluated.

Phase 1I: In Phase II of this effort, the techniques developed earlier will be integrated into suitable host t;unsmission
systems to allow for more representative field evaluations. Further, the capability of applying th~ 1.1'i/I) techniques through
increasingly more capable levels of Product Improvement to existing host equipments will bc cvaluated.

A90-227  TTITLE: Application of Neural Networks to Command and Control
CATEGORY: Exploratory Development

OBJECTIVE: The objective of this topic will be to convert state-of-the-art work that has been completed in Neural Networks
to software, which can be used for information processing and decision making in a command and control operating
environment.

DESCRIPTION: Command and control on the battlefield of the future - i.e. 2000 and beyond -- will require extremely fast
reaction times and the handling of vast amounts of information. In airborne operations this problem is complicated by the
transition from air to land operations. Neural Networks have promise for providing significant improvements in reaction times
by providing quantum leaps in the ability to quickly process information and perform decision aid tasks.

Phase I wouid be the development of a systemized plan and limited demonstration software for applying neural networks to
the Army command and control systems.

Phase II would be the development and testing of a working system in a field environment, which could be used in Non-
Development Item (NDI) hardware procured for Army command and control systems.
AS0-28  TITLE: Softwarc Reuse Tools

CATEGORY: Exploratory Development
OBJECTIVE: To develop tools and/or software metrics that will aid in the selection of reusable software assets.

DESCRIPTION: Software has become the major cost of ARMY C3I Systems when considered over the entire life cycle. The
Department of Defense (DOD) mandate for the use of Ada endorses the concept of software reuse. Several factors, including
non-technical factors, have contributed to the current situation where software reuse has not lived up to the expectations of the
DOD. A significant problem when trying to reuse previously developed software assets is the selection of the best asset for the
intended application. Current library tools focus on the insertion of components into the library and the identification of
components that could meet the requirements of a new application. The objective of this proposal is to develop automated
tools which will assist the reuser in the evaluation of assets provided by the search of a reuse database. The asset may be
anything from the software development process, from a requirement to a piece of Ada code. Given the nature of software
reuse, this is rarely an objective process, but one which increases the confidence of the users choice. This proposal tool will
enhance the evaluation process and increase the confidence of the user that the best available asset was selected. Since the time
required to select the reusable assets directly affects the cost saved by reuse, automated tools are required to quickly assist the
reuser in the selection process.

Phase I: This is the concept validation phase. The result of Phase I will be the development of an approach for
determining the usability of software assets and a description or specification of a proposed tool. The deliverable in Phase I will
be a technical report describing the tool itself and the types of software assets that the tool can be used with. Demonstration
software, if any, will not be deliverable.

Phase II: During Phase II, a prototype tool will be constructed. A demonstration of the prototype in operation will be
required to show how the production tool will facilitate the component selection process. Software developed during phase I
will be deliverable to the government for evaluation purposes only. After a government evaluation, suggestions on how to make
the tool more applicable to C31 systems, may be offered for incorporation into the Phase III production quality versions.

A90-229 TITLE: Software Reuse Technology and Tools
CATEGORY: Exploratory Development

OBJECTIVE: Investigate the Runtime environments needed to reuse software coded in Ada or other language, with respect (o
the need to port the Runtime environment to the user as well as the application programs.

DESCRIPTION: Software has become a major cost of Army C3I systems. The mandate to use Ada as the code language for
the opportunity to reuse portions of an approved tested application program. However, this rcquires that the ficlded systems
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provide the runtime environment for which the programs were developed. The reuse of embedded machine code would be
possible if the required runtime environment were embedded within the applications. Thus the original High-order application
code would run on any system which provided a minimum bare-machine environment.

Phase I: Phase I will investigate the bare-machine capabilities of existing and anticipated Army tactical computers with
respect to the ability to simulate or emulate the required runtime support software.

Phase I1: Develop a composite application software package in Ada or C which will provide the runtime environment
needed for a category of embedded Ada or C applications.

A90-230 TITLE: Development of Laser Beam Pointer
CATEGORY: Advanced Development

OBJECTIVE: Deveiopment of electro-optic or acousto-optic technology to direct/point laser beams as a substitute for
mechanical gimbal assemblies.

DESCRIPTION: The U.S. Army is developing electro-optical systems that require very accurate pointing accuracies to direct
laser energy. These systems now use mechanical gimbal assemblies which are heavy and expensive. We would like to evaluate
the usage of electro-optical or acousto-optical techniques to direct laser energy as a substitute for these mechanical gimbal
assemblies. These techniques would be used in a system that is equipped with a sensor and a processor that determines the
position of an aimpoint with high accuracies (20 microradians). The sensor and processor will not be developed under this topic
but will be considered to be commercially available. A one joule neodymium-YAG source at its prime and harmonically
generated wavelengths can be assumed for the laser. We would like to determine the capabilities of the above techniques to
direct a laser towards the aimpoints with a final pointing accuracy of less than 40 microradians (RMS 1 sigma).

Paase I: The first part of this effort will involve a complete analysis of electro-optical or acousto-optical pointing techniques
to determine their performance and feasibility as beam directors.

Phase II: Upon completion of the analysis one technique will be selected, and equipment will be developed based upon the
selected technique. A laboratory bench-top experiment will be set up to obtain accuracy data on the device and demonstrate
the equipment.

A90-231 TITLE: Acoustic Charge Transport Technology for Electronic Counter Measure (FCM) System
Applicati

CATEGORY: Exploratory Development

OBJECTIVE: The objective shall be to determine and demonstrate suitable apptications for Acoustic Charge Transport (ACT)
devices for communications System of ECM system designs.

DESCRIPTION: Increased emphasis on non-European war time environments dictates that smaller, lighter weight and more
power efficient systems are needed. While digital signal processors have high accuracy and flexibility, they are also expensive in
terms of size, weight and power. Recent advances in Acoustic Charge Transport (ACT) technoiogy have shown considerable
promise for low power military applications. ACT devices combine SAW technology and CCD technology and therefore exhibit
similar characteristics to today’s compressive receivers. They are fabricated with GaAS material, however, and therefore analog
and digital circuitry can be combined on the same chip. Since the input/output circuitry causes much of the power consumption
in digital circuits and also because ACT devices are inherently low power, the potential for substantially reduced power
requirements exist. This aiso brings the benefit of higher reliability due to reduced compone nt count. This effort shall
investigate the creation and/or improvement of ACT devices to handle certain receiver functions such as signal compression,
detection, correlation, programmable delay line, filtering and frequency dehopping to name a few. The reductions in size, weight
and prime power should break new ground as the Army moves toward common modules for ground, air and UAV applications.
Phase I: Analyze, investigate, and perform studies of the state of ACT technology for application in communications ECM
systems. Perform trade-off analysis of various approaches for integrating ACT technology into communications system ECM.

A90-232  TITLE: Application of Anisotropic Thermal Fxpansions in Crystalline Materials for Use in
Interconnect_Circuit Boards

CATEGORY: Exploratory Development

OBJECTIVE: To grow materials with desirablc anisotropic thermal expansions and to process these materials into interconnect
circuit boards for focal plane arrays.
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DESCRIPTION: C2NVEO wouid like to develop a new interconnect circuit board (ICB) for infrared focal plane arrays. The
proposed ICB will consist of a wafer of material (approximately 4cm X 4cm X .1cm) which exhibits anisotropic thermal
expansion across its surface. The thermal expansion between 300 degrees K and 80 degrees K along one direction on the
surface of the water must match silicon (-2.3E4). Along the perpendicular direction on the surface the thermal expansion must
match HgCdTe (-9.2E-4). These thermal expansion properties can be achieved by either of two methods. The first method
requires finding a material whose thermal expansion matches Si along one direction in the boule and matches HgCdTe in a
perpendicular direction. A wafer would then be cut in the plane of the two axes. The second method requires finding a
material with thermal expansion greater than silicon in one direction and less than HgCdTe in the perpendicular direction. For
this second method a wafer would be cut at the appropriate angle on the boule which would result in the desired thermal
expansion across the surface. Graphite, tellurium, and boron nitride are possible materials. There are no known sources for
single crystal tellurium or boron nitride.

Phase I: Demonstrate the feasibility of growing single crystals of candidate materials (or highly oriented polycrystalline
materials) and cutting and processing these materials into ICB’s.

Phase II: The candidate crystal with the optimal combination of properties and cost will be processed into ICB’s. These
ICB’s will be demonstrated to have the desired thermal expansion properties and to be suitable for use in focal plane arrays.

Phase III: Commercialize the growth and processing of the chosen material. The proposed ICB’s will then be supplied to
other government contractors.

A90-233  TITLE: Laser Detector Intensifiers
CATEGORY: Advanced Development
OBJECTIVE: Development of intensifier for use with laser detectors.

DESCRIPTION: The U.S. Army is developing electro-optical systems that are required to detect very low levels of laser energy
at long ranges. One of the techniques used to detect these low levels incorporates a PIN silicon detector. This technique works
well, but we would like to improve on its present performance. One way of improving its performance is to incorporate an
intensifier in front of the silicon detector material. We would like to evaluate the concept of intensifying PIN silicon detectors
with a microchanne! place (MCP). A one joule neodymium-YAG source at its prime and harmonically generated wavelengths
can be assumed for the laser.

Phase I: The initial effort will include an in-depth analysis of the technique which will be used to predict the increase in
performance of the detector along with any possible problems associated with the technique.

Phase II: Upon completion of the analysis survey, development of a PIN silicon detector equipped with a MCP will be
pursued. The PIN detector with MCP will be subjected to exhaustive testing to determine its performance parameters and to
evaluate its potential.

A90-234  TITLE: Optical Modulator
CATEGORY: Expioratory Development
OBJECTIVE: To develop an efficient electro optical light modulator for use in EO/IR countermeasure systems.

DESCRIPTION: Development of a novel opto-electronic device to modulate light, particularly in the 1 1o 5 micron spectral
band, radiated by high temperature sources such as arc lamps and incandescent emitters. Desired characteristics are: High
throughput power, low insertion loss, modulation rates from 20 to 2000 Hertz and modulation rate agility in times less than 0.1
second.

Phase I: Demonstrate feasibility of approach through analytic procedures. Resolve materials problems/availability. Define
Phase Il program.

Phase Il: Construct prototype modulator(s). Set up an instrument test bed to evaluate performance. Demonstrate
performance consistent with program goals.

A90-235 TITLE: Video Bandwidth Requirements for Remoted Applications

CATEGORY: Exploratory Development
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OBJECTIVE: Establish a range of video frame rates (data requirements) to allow a remoted operator to confidently drive an
unmanned ground vehicle and allow acquisition and tracking of moving targets while operating at only allowable (approved)
frequency bands.

DESCRIPTION: The ability of a remoted driver to confidently operate an unmanned ground vehicle is dependent upon the
information content available to the operator. Video compression techniques have been investigated that reduces information
content of the scene through decreasing update rates or varying update rates of selected portions of an image. Initial acquisition
of target would be accomplished by the operator (probably with a low video frame rate) with target tracking accomplished via
real-time video. In all cases, the selected operational frequencies will be in Army approved freyquency bands.

Phase I: Correlate driving speeds with video frame rates/compression ratios (using approved frequency bands) and to
establish minimal bandwidth requirements to accomplish remote driving.

Phase II: Incorporating results of Phase I investigation, the target acquisition/tracking functions will be investigated to
correlate video rates with angular tracking rate as a function of target speed. Capabilities of tracking airborne and ground
vehicles will be demonstrated at various frame rates established in the initial investigation of Phase II.

A90-236 TITLE: VHSIC Application to Neural Network Systems
CATEGORY: Exploratory Development

OBJECTIVE: Investigate the application of VHSIC High-density integrated circuit technology to large Neural Network (NN)
Systems.

DESCRIPTION: Recent development in Neural Network technology demonstrates that effective application of NN technology
to advanced computational requirements is dependent on the ability to produce very large
connectivity networks. VHSIC technology, with up to one million gates on a single chip, can provide such connectivity.

Phase I: Phase I work will consist of identification of specific very large Neural Networks which could be implemented
using VHSIC technology, and development of a demonstrable design.

Phase II: Phase II work will consist of fabrication and test of a hardware brassboard for one or more specific applications.

A90-237  TITLE: High Efficiency Power Combining Techniques
CATEGORY: Exploratory Development

OBJECTIVE: The objective of this research is to develop high efficiency power combining techniques that will reduce the
losses that normally occur when power amplifiers (in ECM systems) are combined to produce high output power for Electronic
Warfare missions.

DESCRIPTION: Power combining is a technique used in mobile ground based stand-off ECM systems to achieve the required
transmitted power to effectively jam distant communications receivers. Techniques and hardware to increase the efficiency of
this power combining will improve the effectiveness of the given ECM system. This research effort should consider techniques
and hardware to most efficiently combine power outputs from at least two 300 Watt power ampliers. Analysis should also
include additional combining results for increased available transmit power. Research should consider requirements and
limitations placed on power amplifiers, jamming waveforms, and antenna matching networks in implementing power combining
approaches. Typical output connection is assumed to 50 ohm antenna impedance. The operational band of interest is 1-500
MHz. Other considerations to be considered are the military applicability of the technology approaches and the size and weight
of potential designs.

Phase I: Phase I shall analyze and determine viable power combining techniques, approaches, designs, and materials that
have the best potential for achieving the objectives of this program. Trade-off analysis will result in recommendation of one or
more approaches for demonstration. Simulations and/or caiculation of expected results shall be presented as part of this
analysis.

Phase II: Develop feasible approaches into prototype models and demonstrate performance.

A90-238  TITLE: Fractals Applied to Synthetic Image Generation
CATEGORY: Explanatory Development
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OBIECTIVE: Create realistic three dimensional background clutter descriptors which utilize minimal Random Access Memory
(RAM) and disk storage requirements. These descriptors will be utilized in the generation of 3-D synthetic images. The images
will be applied to various Automatic Target Recognizers (ATR) to evaluate their performance.

DESCRIPTION: Fractals are based on the repetitive character of forms in nature that are, for instance, apparent in the small
canyons that become visibie during an approach to the Grand Canyon, or the little falls in the vicinity of Niagara Falls. There
are similarly repetitive forms in branch structures of trees.

Memory requirements are minimized because equations used to create pictures instead of final picture matrices are stored. In
approach sequences the shapes are broken up into similar yet randomly distorted smaller structures originated by the same
general procedure.

It is desirable to base the fractals on environmental properties instead of artistic intuition of users; therefore considerabie
research into the causes of the fractal structures is required.

Phase I: Compilation of a library of trees and rock formations that can act as background clutter. Pines and other
formations, but not deciduous trees, lend themselves to being stored economically by fractal methods; therefore a discriminate
use of fractals is to be planned.

Phase II: Analyze the environmental causes of the structures and the similarities and differences between natural and man-
made objects. Phase I is to stress the physics that governs the choice, and clarify its impact on ATR performance.

A90-239 TITLE: Tactical Multi-Media Information Communication System

CATEGORY: Exploratory Development
OBJECTIVE: Develop a viable militarized multi-media information communication system.

DESCRIPTION: Recently, intense research and development efforts have been devoted to a new system concept: multi-media
information communication system (MMICS). However, the issues and significance of using a MMICS in the battlefield, have
not been explored. A MMICS consists of personal computer-based intelligent terminals and an ISDN. The terminals provide
processing and management capability for handling the different media: voice/text/graphics/still picture. The terminals are
capable of receiving still pictures from high resolution cameras and free-hand drawing from digitizing labiets or display screens,
and converting from one type of media to another (e.g. accepting voice commands and translating to text). The processing
capabilities include a text editor, a graphics editor, a picture editor (cut/paste, reduce/enlarge) and a combined editor
(superimpose text and graphics on picture). The management functions of the terminals include multiwindow displays, friendly
1/O interfaces, and interactive ISDN communications. The network provides various types of communications services, including
multi-media information exchange and desk-to-desk conferencing. An example is the distributed blackboard services, in which
each conferee can view and draw graphics on the same picture displayed. Tactical utilization of these capabilities not only
includes command posts using scenario pictures or terrain maps, but also field stations conducting video reconnaissance and
surveillance activities.

Phase I: (a) Develop the system concept of a tactical MMICS.
(b) Identify the services capability and utilization possibilities for each of the functional areas
described in the Air Land Battie 2000 document.
Phase II: (a) Investigate the environmental, operational, and technical issues, including requirements and
constraints of the system.
(b) Provide system development guidelines, design philos~ohies, and hardware/software/protocol
architecture aiternatives, which will be used as a basis for specifying a MmICS using existing systems with
modifications and a MMICS using future broadband ISDN systems.

A90-240 TITLE: Im ts in High Freque 3 tion

CATEGORY: Exploratory Development

OBJECTIVE: Automatic Selection of the Best Channel.

DESCRIPTION: HF spectrum has been used for Extended Line of Sight (ELOS) communication for many years. The
communication is critically dependent on ionospheric channel. Most of the ionospheric channcl models are statistical in nature
and have aimost reached a state where little would be gained by improving the statistical data base. This solicitation is intended

for innovative concepts whereby realistic physical models can be integrated into HF propagation network. The HF network
should have adaptive frequency management capability and should utilize the real time environmental data for prediction in both
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space and time. The model and the associated link management should be simple and be capable to operate in a PC type
environment.

Phase I. The contractor will be required to develop his proposed approach into an advanced conceptual design for meeting
the above requirements. A feasibility analysis and design shall be performed and iemonstration of key concepts provided.

Phase II: Extend the results of Phase I to accomplish the capability requirement to accept inputs from a variety of sources.
Demonstration of laboratory scale system.

A90-241 TITLE: T for Reengineering Tactical Software
CATEGORY: Engineering Re-Development

OBJECTIVE: To develop tools, methodologies and/or techniques to facilitate reengineering of tactical software systems.

DESCRIPTION: Studies have shown that the maintenance phase is the single most expensive phase of a systems lifecycle costs.
Factors which contribute to this expense are that many of the systems currently being maintained were written in assembly
language or Fortran, and were not designed using modern software engineering principles or practices. These systems were also
documented using standards which were in effect at the time of their conception. Additionally, during maintenance,
enhancements to the software is often required due to the system’s evolution over its lifetime.

The existence of tools, methods and techniques for quickly and efficiently reengineering these systems (i.., producing software
engineered versions in Ada) would permit these existing systems to continue to be used, evolved and maintained in a cost
effective manner. Unfortunately, existing tools and techniques that purport to "reverse engineer” existing software, more often
than not produce an Ada version of the Fortran or assembly language code, without reengineering or structuring the software in
a software engineering sense. This resuits in "Adatran” code that has the appearance of Ada, but the structure and problems of
Fortran code. The ability to overcome this barrier and to be capable to determining the functional and behavioral characteristics
of existing software is essential to the success of quality Software Reengineering CASE Tools.

The objective of this effort is to develop tools, methodologies and techniques to assist in determining the functional and
behavioral characteristics of existing tactical software systems for the purpose of reengineering these systems to enabie them to
be continually refined and improved.

Phase I: This phase should he a concept validation phase. The output is expected to be a report along with some
demonstration software. The software does not have to be a deliverable. The report and demonstration should illustrate the
viability of the approach.

Phase II: This phase should develop a functionally complete prototype version of the proposed software tool(s). The
software from Phase II should be delivered for evaluation purposes.

Phase III: This phase will take the prototype along with recommendations from the evaluation, and develop a production
quality Software Reengineering CASE Tool.

A90-242 TITLE: Passive and Active RF Decoy Effectivity
CATEGORY: Exploratory Development

OBJECTIVE: The objective of this project is to develop a simulation of passive and active RF decoys. The simulation should
be capable of evaluating the effectivity of decoy deployment on various Army airframes against single and multiple threats.

DESCRIPTION: The model should have the following capabilities:

a. Single platform vs single threat decoy simulations.

b. Single platform vs multipie threats decoy simulations.

c. Capability to optimize parameters such as dispensing time, dispensing range and tow length for a given decoy

technique, given platform, and given threat.

d. Simulation of active and passive decoy effectiveness for given platform and threat.

Phase I: Establish a software framework. Demonstrate effectivity for a single test case against a single specific threat
radar.

Phase II: Develop full scale mode! to include multiple decoy techniques, multipie Army platforms and multiple threats.

Phase III: Focus tune model on specific Army/Navy/Air Force decoy projects. Phase III funding would be provided by the
project office developing the decoy.

A90-243 TITLE: Digital Interface Between Multi Force 1 and Multi ral Environment
Generator
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CATEGORY: Exploratory Development

OBJECTIVE: The Advanced Concepts Division of CECOM Center for Electronic Warfare/Reconnaisance Surveilance Target
Acquisition (EW/RSTA) has a muiti-spectral environment generator (MSEG) capable of simulating radar and laser sources.
The MSEG currently consists of 9 RF single point sources coordinated through an RA-100 RAdar Signal Simulator and
multiple laser bands. The MSEG is designed to test 1553B aircraft survivability equipment integration strategies. A variety of
"blessed" multi-spectral force laydowns exist. The objective of this project is to develop software capable of cuing MSEG
sources to simulate a given threat environment for a flight path through a given laydown.

DESCRIPTION: The program should have the following characteristics:

a. Use of structured programming in the Ada language.
b. User friendliness for changing flight paths and aircraft types. A visual real time display of the threat
engagement using computer graphics will be provided.
¢. Input/Output will be configured in such a manner that changes to tests can be made quickly and
economically.
d. Software shall be easily restructured to accommodate improvements in the MSEG capabilities. Code shall be
well documented.
Phase I: Establish a software framework. Recommend software and hardware purchases to supplement equipment the
government already owns. Develop a test plan for the final software product.
Phase II: Write and test Ada code. Deliverables shall include all code and code generating programs (other than
compilers) used to develop the software. Host the product in CECOM Center for EW/RSTA’s Advanced Concepts Laboratory.
Phase III: Phase III would include modification of this software to accommodate testing on an integrated EW systems such
as LHX or modification of the software to accommodate other platforms. Sources of big business funding for phase III efforts
would include EW integration contractors.

A90-244  TITLE: Adaptive Array Technology for Transportable Long Wavelength Ground Based Bistatic Radar
Systems

CATEGORY: Exploratory Development
OBJECTIVE: Development of survivable ground based bistatic radar systems for surveillance, weapon location and air defense.

DESCRIPTION: Transportable and quickly deployable bistatic long wavelength ground based array radar systems with a
ground wave mode of transmission meet Army survivability requirements, and may be applied to fulfill the Army needs for the
detection of masked moving targets, and in particular hovering helicopters. These systems must operate in an interference
environment which, in addition to ground clutter, includes deliberate sidelobe jamming, multiple narrow band ’friendly’
interference sources and natural interference phenomena such as lightening. In addition, because of the long wavelcngth,
transportability requirements, and field installation conditions, a rigid array may not be practical. The separate installation of
antenna clements of subarrays will yield a significant misalignment from a uniform spaced array. Distortion of the wavefront
due to propagation anomalies may also occur.

Phase I: Adaptive array techniques need to be developed, during the Phase I program, which achieve coherent cancellation
of the sidelobe interference sources, and the best achievable target detection, under the described conditions.

Phase II: The Phase II program will be based on acquiring recorded field test data for a validation and further
development of the developed designs.
A90-245  TITLE: [Integration of Defense Mapping Agency (DMA) Data Digital Terrain Elevation Data (DTED)

and Digital Feature Attribute Data (DFAD) with Texture Overlays
CATEGORY: Engineering Development

OBJECTIVE: Develop a 3-dimensional (3-D) terrain model (computer program) to generate a synthetic digital terrain map to
be used in synthetic image generation.

DESCRIPTION: Development of this computer program will enable synthesis of a 3-D terrain model with texture overlays.
The 3-D terrain model (computer program) will provide the user with the flexibility of using either DTED or DFAD from the
DMA, to produce a 3-D map or to develop a totally synthetic terrain map.
Phase I:
a. Develop software programs 1o generate a co-registered 3-D digital terrain map from DFAD and DTED.
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b. Develop interpotation schemes to generate a high resolution digital terrain map (less then .S
Meters/Pixel) from low resolution DFAD and DTED.
Phase II:
a. Develop algorithms which completely synthesize the 3-D digital map similar to the DTED and DFAD
maps. Develop procedures to use the generated 3-D digital terrain map for texture overlays.

b. Develop software programs to generate various realistic texture patterns which conform to currently
available DFAD and Landsat maps. Develop procedures to map these texture patterns on 10 the 3-D digital terrain
map.

A90-246  TITLE: Neural Network Sensor Fusion for Apache Escort Jammer Countermeasures System

CATEGORY: Exploratory Development

OBJECTIVE: The objective of this project is to develop an EW situational display and countermeasures power management
system based on neural networks to perform sensor fusion of avionics and electronic warfare systems. Typical avionics
information may consist of aircraft speed, direction, altitude, digitized topographical maps, IFF, and aircraft position. Electronic
warfare systems will include a minimum of jammer, radar warning receiver, missile detector, and the chaff/flare dispenser.
Information will be communicated from the main 1553 bus controller to the EW 1553 bus. The neural network will be an
embeddable module within the Apache Escort Jammer processing module interfacing with an Ada software environment.

DESCRIPTION: The neural network shall have the following capabilities:

a. The capability to better perform countermeasure management and situational awareness functions previously
performed through standard knowledge-based or expert system techniques. Better performance means improved
accuracy and/or increased processing speed.

b. The capability to enhance the pilot’s decision-making ability in a dense threat environment.

c. The capability to improve the selection of appropriate countermeasures, reduce jammer beaconing, and the
increase speed of countermeasures initiation.

Phase I: Define the inputs and outputs to the neural network. Define the neural network architecture. Define the
training methodology for the neural network. If possible, emulate the neural network architecture and demonstrate it against a
small test environment.

Phase II: Emulate the neural network in a manner that approaches real-time performance. Test the neural network
against a good series of test cases. Modify the neural network accordingly. Interface/embed the network in a Apache Escort
Jammer countermeasures management system and demonstrate the capability for improved performance.

Phase 1II: Implement the neural network in hardware. Big businesses involved in Electronic Warfare integration and
businesses involved in the development of neural network chips constitute possible funding sources.

A90-247 TITLE: Binary and Amacronic Optics
CATEGORY: Basic Research

OBJECTIVE: The objective is to reduce the cost and increase the performance on the second generation FLIR sensors on the
weapon systems to be used for aviation, air defense, and close combat (e.g., LHX, AWAS-H, Heavy Force Modernization,
LSAT).

DESCRIPTION: Binary optics and Amacronic optics are terms used to describe optical elements made by microlithographic
techniques that provide optical power and correction by phase differences in the optic’s aperture. This technology was
developed at MIT Lincoln Laboratory. The benefits of these technologies is in the case of Binary optics to reduce the cost of a
FLIR sensor by $1000 (eight elements vs thirteen elements). In the case of Amacronics the improvements come in the increase
of the signal to noise of the detector. In addition, the Amacronics is only the current possible approach for second generation
to reduce the signature.

Phase I: Design two imagers incorporating Binary optics, one imager will be for the top hat configuration of the SADA
DEWAR and the other will be for the proximal configuration of the SADA DEWAR. During this design effort consider not
only the optical performance but also other system parameters such as packaging. Initiate the process for the fabrication of the
candidate surfaces.

Design Amacronic optics for SADA backsided illuminated detector. Initiate the process for the fabrication of the Binary optic
on the detector substrate.

Phase II: Continue the development of the binary surfaces required for both Top-Hat and Proximal cold shield
approaches. Demonstrate the two developed imagers.

56




Demonstrate the actual improvements of the Amacronic optic on the detector focal plane for four or more adjacent detectors.
Continue the process development to cover a 960 x 4 HgCdTe array.

A90-248  TITLE: Microclectronic Display (MIDIS) Technology
CATEGORY: Exploratory Development

OBJECTIVE: Develop state-of-the-art generic microelectronic display (MIDIS) technology, mountable on printed circuit boards
(PCB) via microcircuit package, to record, store, and display fault detection/isolation data and other system information.

DESCRIPTION: Advances in technology and diagnostic software permit more accurate built-in-test (BIT) at the PCB and to
the component level. However, there is no effective and efficient way of sensing faults and fault location, storing the
information and displaying failure and other related system data to maintenance personnel, especially once the failed PCB has
been removed from its end item. The MIDIS would provide a direct view, readable nonvolatile indicator for
identification/isolation of failed PCBs and components and display other relevant system data. Other applications may include
prognostics monitor (e.g., green, yellow, red), event recorder (e.g., identification of redundant circuit usage/failure) and
inventory/logistics system status indicator. Display devices should be low power, minimum weight/size, reliable, reusable,
rescttable and designed with human factor considerations.

Phase I: Address concepts/designs/breadboards for this display technology implementation. Conduct investigations, technical
analyses and trade-offs on microcontroller/memory requirements, display technologies and strategies, power, operator
effectiveness versus design concepts and hardware costs, human factors, and effective architecture for hardware/software
implementation. Consideration should aiso be given to different types of information to be displayed and a potential family of
devices.

Phase II: Prototype MIDIS components having undergone successful test and evaluation of various MIDIS applications.

A90-249 TITLE: Signal Bandwidth/Center Frequency Measurement
CATEGORY: Exploratory Development

OBJECTIVE: Develop a means to detect the presence of many simultaneous signals in a wideband IF and to determine the
center frequency and bandwidth of each signal present. The output will be real time tuning commands to an adaptive
channelizer.

DESCRIPTION: Modern ESM/ELINT receivers must utilize a wide instantaneous bandwidth to intercept modern radars. The
present technology for obtaining the instantaneous spectrum over the IF passband consists of SAW dispersive delay lines, Bragg
celis, and digital fast Fourier transforms. Programmabie filters utilizing acoustic charge transport (ACT) technology exist. If a
channelizer is constructed of such programmable filters, it is possible to optimally tune each filter to a signal of interest in the
passband, thus overcoming many of the problems with fixed bandwidth/center frequency channels. A means is desired to extract
the bandwidth/center frequency of each signal present in the wide instantaneous bandwidth in real time. This data is then to be
processed to determine the signals of interest, passed to the receiver signal processor, and used to tune a set of programmable
filters to process suitably delayed signais. These signals will typically consist of pulses with durations of 50 nsec to CW,
bandwidths from a few hertz 10 spread spectrum covering several hundred megahertz, and center frequencies which can lie
anywhere in the passband. Several pulses from different emitters can be present simultaneously and overlap in frequency. The
equipment developed will be integrated and tested with the MEDFLI testbed under actual field test conditions. This technology
will subsequently be transitioned into the next generation of ELINT/ESM receivers for the 2000 - 2010 time frame.

Phase 1. Theoretical analysis addressing the limitations of the proposed technique in terms of: Sensitivity; number of
simultaneous pulses; timing analysis including the processing time required to generate/implement the required tuning commands
and their duration, signal delay required, and any systematic "dead time" before a new signal could be detected; effectivity
analysis in terms of signal density and characteristics which would degrade performance. This should result in a computer
simulation which demonstrates the basic feasibility of the proposed approach by generating the appropriate tuning commands
from a given input spectrum, and incorporates the theoretical analysis equations/results so that the computer program can be
utilized as a design tool for the implementation with specific hardware in Phase II.

Phase II: Implement the proposed technique in an IF processor which is interfaceable with the MEDFLI testbed. Three
wideband IF signal channels whose phase relationship determines the angle of arrival are provided as an input. The digital
output format to the MEDFLI processor is specified and consists of a pulse descriptor word for each pulse received (time of
arrival, angle of arrival, frequency, modulation, pulse width, amplitude). Depending on the proposed approach and available
hardware, either existing hPardware may be modified, or a plug compatible IF processor developed. The system will be tested on
simulator, instafled on a ground based version of MEDFLI, and later flown on an airborne MEDFLI under actual field test
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conditions. The technology developed and proven in Phase II will be designed into the next generation of ELINT/ESM
receivers or be inserted in preplanned product improvements to existing systems.

A90-250 TITLE: Diode Pumped Dye Laser System
CATEGORY: Advanced Development
OBJECTIVE: Develop a diode pumped dye laser system.

DESCRIPTION: Conventional dye lasers are cither flashiamp or laser pumped. New developments have made diode pumping
of lasers attractive for military systems. The goal of this study is to determine the conditions necessary for diode pumping of
dye lasers, the performance that can be obtained, and the demonstration of the system.

Phase I: A survey and compiete analysis of conditions for diode pumping of dye lasers is required. Innovative designs
based upon the analysis will be presented and the most promising one(s) selected for development.

Phase II: Based upon the findings of Phase I a laboratory bench-type diode pumped dye laser will be developed and
demonstrated. An exhaustive analysis of the performance of the system will be made and the potential of the system assessed.
The assessment should include realistic comparisons with conventionally pumped systems. A quantitative measure should result
for improvements in performance output, conversion efficiency, overall system efficiency and decreases in system weight and
volume.

Chemical Research Development and Engineering Center
A90-251 TITLE: Propogation of Monocional Antibodies by Non-Mammalian Vectors
CATEGORY: Exploratory Development

OBJECTIVE: The objective of this project will be to investigate alternate means of the propagation of antibodies in support of
point detection systems.

DESCRIPTION: At present, the propagation of monoclonal antibodies is usually conducted in vivo in mice or by in vitro
mammalian cell culture techniques. These approaches are both labor intensive and expensive. The use of bacteria or other
non-mammalian vectors should dramatically decrease the cost of the production of these materials, resulting in cheaper reagents
for impiementation into point detection systems.

Phase 1: The contractor will demonstrate the growth of a government supplied monoclonal cell line in a non-mammalian
vector. The antibodies generated will then be purified, characterized, and evaluated for use in immunoassay systems against
conventionally prepared antibodies.

Phase 1I: Propagate additional types of monoclonal antibodies from such sources as the mouse, rat, and human.
Antibodies produced will also be purified, characterized, and evaluated for use in immunoassay systems. A cost vs. benefit
analysis will be prepared on these techniques for comparison against conventional systems.

A90-252 TITLE: Usc of Polysaccharide Adhesive Inficld Pathogen Detection Devices
CATEGORY: Basic Research

OBJECTIVE: To implement the use of a polysaccharide adhesive produced by marine microorganisms for use in field
pathogen detection devices. Also, proof of enhanced stability and reactivity of immobilized biologies is required.

DESCRIPTION: The need for detection of threat agents from environmental samples has prompted the use and evaluation of
immobilized antibodies for capture and characterization of toxins, bacteria, and bacterial products. Unfortunately, the ideal
method for immobilization with retention of biologic activity has not yet been established. Chemicals currently used, such as
silane compounds, glutaraldehyde, and other cross-linking agents, exhibit stable immobilization properties but result in a low
percentage of reactive antibodies.

Sensitivity of detection of very small amounts of biomass is a critical element of pathogen detection from environmental samples.
Therefore, optimal reactivity is essential. Recently, a naturally synthesized polysaccharide from marine bacteria showed adhesive
properties strong enough to withstand underwater ocean currents. The successful use of naturally occurring adhesives for
immobilization of antibodies could improve sensitivity compared to existing methods for surface capture of threat agents.
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Phase I: Demonstrate the use of naturally occurring adhesive substances as immobilization agents for antibodies. Further
show that more biologic reactivity is preserved by these adhesives, resulting in high sensitivity of detection, when compared to
existing methods.

Phase II: Use the immobilization agent within an instrumented flow analysis design to achieve detection of 1-10
microorganisms per ml from environmental samples.

A90-253 TITLE: Altemate Low Cost Optics for Application to Infrared Chemical Detection
CATEGORY: Basic Research

OBJECTIVE: The purpose of this project is to design an infrared optical window and beamsplitter for use with a lightweight
FTIR chemical detector. The use of low cost infrared transmitting materials would greatly improve the feasibility of lightweight
FTIR chemical agent detectors.

DESCRIPTION: The U.S. Army Chemical Research, Development and Engineering Center (CRDEC) has recently been
engaged in an extensive in-house research program to improve passive infrared chemical detection technology. This research
program has focused on developing new infrared technologies to allow for the construction of small, low cost sensors to detect
chemical vapors from moving platforms. During the previous two years the research program has made significant
advancements in the areas of digital signal processors, digital signal processing algorithms, sampling hardware and opto-
mechanical designs. The recent advancements have the potential of greatly reducing instrument costs over currently available
infrared chemical detector devices. However, a significant problem remains in that the currently used optics (ZnSe and
Germanium) are a significant cost (approximately $6,000 per beamsplitter) of an infrared chemical detection system.

Recently, several low cost materials have been developed for use in the mid-infrared spectral region (8 to 12 microns). One of
these materials is an amorphous glass composed of equal mixtures of Selenium, Arsenic, and Germanium. The properties of
this material appear to offer the potential of replacement of the ZnSe optics; however, optical window components have never
been constructed of this material for applications involving infrared interferometers. Another candidate infrared transmitting
material is a blend of acrylic and polycarbonate polymers. It is known that an infrared bandpass filter was made of this
material.

Phase I: The desired result of this investigation would be to review the technology and select a material for application to
FTIR chemical detection. The contractor would specifically evaluate the transmission properties, hardness factors, tolerance to
chemicals, and the range of dielectric optical coatings that can be used (e.g. Thorium Fluoride).

Phase II: After selection of a material the contractor would fabricate two infrared windows and beamsplitters for evaluation
by the in-house passive IR team.

A90-254  TITLE: Low Profile Filter for Nuclear Biological Chemical (NBC) Protective Masks
CATEGORY: Exploratory Development

OBJECTIVE: Due to the growing chemical threat, the need for a low-profile/high efficiency filter is necessary. A thin, flexible,
and breathable filter material is envisioned to replace the current NBC canister.

DESCRIPTION: As chemical protection levels for the Army continue to increase, the need for a high efficiency/low profile
filter is apparent. The size and bulk of the existing canister is already affecting mission performance and cannot be repositioned
to alleviate all interface problems. By increasing the surface area of the filtration media, a thin, fiexible filter material is
envisioned to substitute for the current NBC canister. This thin, flexible, and breathable filter material could serve as both the
NBC filter and the protective hood.

Phase I: Specify design concepts and fabricate prototypes.
Phase II: Desired resuits would include production type fabrication and testing of the concepts delivered in Phase L.

A90-255  TITLE: Biogeneration of Obscurants
CATEGORY: Exploratory Development

OBJECTIVE: Demonstrate technical feasibility of biologically generating sub-micron diameter particles with aspect ratios
greater than 600 to 1.
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DESCRIPTION: The project is directed toward the manufacture of obscurant materials by biological processes. Direct
generation is the preferred method. However, generation of material followed by another process, e.g. pyrolization, is
acceptable.

Phase I: This phase will determine through literature search and laboratory generation the feasibility of producing material
in gram quantities.

Phase II: This phase will generate gram quantities of the material and test optical properties in a chamber.
A90-256  TITLE: Urease-Linked Immunoassay Reagent Stability Studies

CATEGORY: Exploratory Development

OBJECTIVE: Investigate means for increasing the stability of immunoreagents used in a particular class of enzyme-linked
immunoassays of interest to CRDEC. These immunoreagents include urease conjugates, avidin conjugates and biotin
conjugates. Reagent activity can be measured using technology embodied in a commercially available instrument
(THRESHOLD, Molecular Devices Corporation, Menlo Park, CA), described below.

DESCRIPTION: The aforementioned sensor technology is being incorporated in a detection system for the Army. Present
assay methods in this detection system involve an avidin-biotin binding event to lock the analyte complex of interest onto a
nitrocellulose membrane. This membrane-complex is then analyzed in a "reader” which monitors the change in pH due to a
urease (present in the complex) - urea reaction. In order to be of value as a field detector, the reagents must be stable over
long periods of time (i.e. 5 years) and over a wide temperature range (up to 600 degrees Centigrade). They cannot be
refrigerated. A central problem, for example, is urease conjugate stability.

Phase I: The contractor will review the sensor and assay technology in question and identify the pertinent areas of concern.
A systematic study of a model system urease-antibody conjugate will be conducted to assess methods to enhance its stability and
maintain its activity not only during storage but also during its preparation. This phase will be a concept demonstration,
primarily aimed at identifying promising avenues of approach for Phase II.

Phase II: Will be concerned with maximizing the ureasc-antibody conjugate preparation and storage stability to meet Army
requirements. Emphasis during this phase will shift as quickly as possible to the actual urease conjugates used in Army
applications. It is expected that the Phase II effort will produce protocols for optimum preparation and stable, long term, non-
refrigerated storage of urease conjugates, and perhaps other associated immunological reagents, with maximum retention of
enzyme and antibody activity.

A90-257 TITLE: Advanced Technology Microphone for NBC Protective Masks

CATEGORY: Exploratory Development

OBJECTIVE: To find a microphone that is smaller and lighter, and exploits more advanced technology than the unit which is

currently used in the Army's Chemical/Biological Protective Masks. Implementation of an advanced technology microphone will
enable mask designers to reduce mask deadspace which will enhance compatibility with weapon systems, improve intelligibility of
communications and improve field of view.

DESCRIPTION: The Army seeks a smaller and lighter microphone to replace the currently implemented Dynamic
Microphone. This microphone empioys antique technology and is bulky in size. The advanced microphone should be designed
taking into consideration that it will be used inside a protective mask. This advanced microphone would allow mask designers to
reduce the space needed inside the mask as well as improve intelligibility of communications. Reducing the deadspace in the
mask will enhance compatibility with weapon systems and improve field of view.

Phase I: Identify all potential candidates from microphone manufacturers.

Phase II: Development of microphones to meet Army specifications after a preliminary screening has been conducted.

A90-258 TITLE: Surface-lonization Detection as Applied to Aerosol Mass Concentration and Aerodynamic
Size Distribution Analysis

CATEGORY: Basic Research

OBJECTIVE: When the ionization potential of an atom is exceeded by the work function of a heated surface, an electron is
released from the atom. This process is called surface-ionization. By using ion collectors and signal amplification, an electrical
pulse is generated. Puise height is a function of particle size and elemental composition. By suitable calibration, surface-
ionization could be used to monitor the aerosol mass concentration of military smokes. Combining surface ionization detection
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with a means of achieving particle size selectivity (e.g. electrostatic/aerodynamic size separation) would provide real-time

aerodynamic size analysis.

Phase I: Build and calibrate a prototype surface ionization detector for the real-time analysis of aerosol mass concentration.
Concentration range is 1 to 100 milligrams/cu. meter for a variety of aerosols (i.e. metallic, graphitic, and petroleum based).
Work to be completed within nine months at a cost of $50K.

Phase II: Improve the sampling efficiency/response of the surface ionization prototype of Phase I. Incorporate remote
readout, battery operation, and unit ruggedness into the improved prototype. Integrate surface-ionization detection into an
clectrostatic/acrodynamic (or equivalent) particle size classifier for aerosols. Explore commercial applications of the surface-
ionization aerosol mass/size analyzer. Work to be completed in twenty-four months for $250K

U.S. Army Missile Command
A90-259  TITLE: Development of Warheads with Dual Mission Capability
CATEGORY: Exploratory Deveiopment

OBJECTIVE: To demonstrate the technology for the development of lethal mechanisms that have dual mission capabilities:
armor and fixed wing rotary aircraft.

DESCRIPTION: Commanders and troops prior to engaging the enemy frequently have incomplete intelligence data. This is
especially true with respect to the types of offensive weapons to expect. For example, both armor and helicopters will be targets
of opportunity in many future battles. Therefore, a warhead effective against both these targets is extremely desirable.
Advantages are obvious; increased versatility, simpler logistics, and hopefully reduced cost. The Army desires to develop a
technology capable of producing a weapons system and/or warhead that is effective against muitiple and diverse targets. Of
particular interest are sensing, fuzing, detonation, and profile considerations.

A90-260  TITLE: Model Based Synthetic Discriminant Functions for Pattern Recognition

CATEGORY: Exploratory Development

OBJECTIVE: To optimize the use of SDF's in the tactical missile environment and the target acquisition systems for fire
control applications.

DESCRIPTION: Development and test of three types of Synthetic Discriminant Functions (SDF) methods on a model data
base shail be evaluated for pattern recognition. Testing shall also be conducted on actual IR and TV data of the same target
type. All testing shall be validated on the Sensor Signal Processing System (SSPS) facility at MICOM. Analysis of all tests on
both model and actual data shall be fully documented in the final report. The data base and methodology will be provided by
government to perform this work.

A90-261 TITLE: Innovative Methods of Fabricating High Performance Fiber Reinforoed Composites
CATEGORY: Exploratory Development

OBJECTIVE: Develop and demonstrate innovative composite fabrication methodology to eliminate the use of autoclaves or
fiberwinder machines in the fabrication of high performance missile components.

DESCRIPTION: High-modulus high-strength fiber reinforced composite structures are presently fabricated only by companies
with specialized equipment. This requires companies to make substantial investments before being able to fabricate high
performance composite components. Hence, the industrial base for manufacture of composite components is small and the
components are expensive. To consolidate and cure fiber reinforced composite components usually requires an autoclave and
the component to be vacuum bagged. The autoclave exerts pressure on the surrounding bag and raises the temperature to
either cure or melt the resin. Components, which are surfaces of revolution, also require specialized tooling because they are
frequently wound as fibers or tapes on to a mandrel and cured in an oven.
This research will develop methods of fabricating high specific strength and high specific modulus fiber reinforced components
which do not depend on an autoclave or a fiber winding machine.

Phase I: Develop and demonstrate innovative composite fabrication methodology. Select a material system and fabricate a
test component. The high performance of material must be verified by measuring the following propertics; static tension and
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compression strengths, elastic moduli, and coefficients of thermal expansion. Performance must be comparable to materials
fabricated by conventional means.

Phase 1I: Hardware and methodology for production of components of interest to the U.S. Army must be developed. Life
of components in fatigue, static loading, and thermal environments must be determined.

A90-262  TITLE: Probe for Fluctuating Temperature Measurements in Turbuleat Supersonic Flows
CATEGORY: Exploratory Development

OBJECTIVE: To measure the high frequency, fluctuating components (as opposed to the mean components) of stagnation and
static temperature in high Mach number, high enthalpy, multi-spec..s flows using optical thermometry.

DESCRIPTION: There exists a need to measure the high frequency, fluctuating components (as opposed to the mean
components) of density, pressure, velocity, and temperature in high Mach number, high enthalpy and multi-species flows with
mixing. Non-intrusive measurements techniques are highly desirable, but even intrusive probes can improve on the state-of-the-
art.
Optical thermometry offers a promising technique for the measurement of fluctuating temperature since the technique has the
required sensitivity and accuracy, has no calibration problems in muiti-species flows, and works well in severe environments. This
effort would entail the Exploratory Development of a probe suitable for fluctuating temperature measurements.

Phase I: An optical thermometric probe wouid be designed to measure the fluctuating components of stagnation and static
temperature in a Mach 8, 1250 K flow.

Phase 1I: The probe designed in Phase I would be built and assembied for testing in a government wind tunnel facility.

A90-263  TITLE: Programmable Field of Regard Optical Proximity Fuze
CATEGORY: Exploratory Development

OBJECTIVE: To provide adaptable geometry proximity fuze technology to enhance aimable warhead effectiveness.

DESCRIPTION: Adaptable geometry proximity fuze technology is required to optimize aimable warhead effectiveness in
support of high performance air defense. The effective use of aimable warhead technology requires fuzing capable of:

- Adjusting look angle to compensate for different target velocities.

- Adjusting axis angle to enhance warhead aiming.

- Providing precise directional information to enhance warhead accuracy.

A fuzing concept capable of achieving these requirements is discussed in Technical Report RD-AS-89-18. The need exists for
integration of this concept into a laboratory prototype for further proof-of-principle studies.

Phase I: First phase objective for proposed task is to continue conceptual analysis initiated in-house. Range equation
development and signal-to-noise analysis is required to complete design of laser transmitter/receiver package and lens assembly
described in TR RD-AS-89-18.

Phase II: Second phase objective for proposed effort is to design, fabricate, and deliver a prototype laser
transmitter/receiver package and lens assembly capabie of performing above mentioned fuzing requirements. Prototype fuze
packaging should be suitable for in-house laboratory and range experiments.

A90-264 TITLE: Coherent Feed for Spatially Distributed 94 GHz Radar Antenna Array

CATEGORY: Exploratory Development

OBJECTIVE: The objective of the existing and new Millimeter Wave (MMW) Facility is to provide a reliable, cost effective,
target scenario signals at 94 GHz and to be coherent to the antenna array and spatially distributed over a field of view of 60
degrees with a path length of 15 meters to the receiver.

DESCRIPTION: Conventio