DEPARTMENT OF DEFENSE
SMALL BUSINESS INNOVATION RESEARCH (SBIR) PROGRAM
SBIR 20.2 Program Broad Agency Announcement (BAA)

May 6, 2020: DoD BAA issued for pre-release
June 3, 2020: DoD begins accepting proposals
July 2, 2020: Deadline for receipt of proposals no later than 12:00 p.m. ET

Participating DoD Components:

Department of the Army

Department of the Navy

Chemical and Biological Defense (CBD)

Defense Health Agency (DHA)

Defense Logistics Agency (DLA)

Defense Threat Reduction Agency (DTRA)

Missile Defense Agency (MDA)

Office of the Secretary of Defense (OSD)

Strategic Capabilities Office (SCO)

United States Special Operations Command (USSOCOM)

IMPORTANT

Deadline for Receipt: Proposals must be completely submitted no later than 12:00 p.m. ET,
July 2, 2020. Proposals submitted after 12:00 p.m. will not be evaluated.

Classified proposals will not be accepted under the DoD SBIR Program.

This BAA andthe Defense SBIR/STTR Innovation Portal (DSIP) sites are designed to reduce the
time and cost required to prepare a formal proposal. The DSIP is the official portal for DoD
SBIR/STTR proposal submission. Proposers are required to submit proposals via DSIP; proposals
submitted by any other means will be disregarded. Proposers submitting through this site for the first
time will be asked to register. It is recommended that firms register at
https://www.dodsbirsttr.mil/submissions as soon as possible upon identification of a proposal
opportunity to avoid delays in the proposal submission process.

The Small Business Administration, through its SBIR/STTR Policy Directive, purposely departs
from normal Government solicitation formats and requirements and authorizes agencies to simplify
the SBIR/STTR award process and minimize the regulatory burden on small business. Therefore,
consistent with the SBA SBIR/STTR Policy Directive, the Department of Defense is soliciting
proposals as a Broad Agency Announcement.

SBIR/STTR Updates and Notices: To be notified of SBIR/STTR opportunities and to receive e-
mail updates on the DoD SBIR and STTR Programs, you are invited to subscribe to our Listserv by
emailing DoDSBIRSupport@reisystems.com.

Help Desk: If you have questions about the Defense Department's SBIR or STTR Programs, please
call the DoD SBIR/STTR Help Desk at 1-703-214-1333, or email to
DoDSBIRSupport@reisystems.com.
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1.0 INTRODUCTION

The Army, Navy, CBD, DHA,DLA,DTRA, MDA, SCO, and USSOCOM, hereafter referred to as DoD
Components, invite small business firms to submit proposals under this BAA for the Small Business
Innovation Research (SBIR) Program. Firms with the capability to conduct research and development
(R&D) in any of the defense-related topic areas described in Section 12.0 and to commercialize the results
of that R&D are encouraged to participate.

This BAA is for Phase | proposals only unless the Component is participating in the Direct to Phase 11
Program. Army, Navy, DLA, OSD, and SCO are offering Direct to Phase |1 topics for the SBIR 20.2
BAA — see the Component-specific instructions for more information.

A separate BAA will not be issued requesting Phase Il proposals, and unsolicited proposals will not be
accepted. All firms that receive a Phase | award originating from this BAA will be eligible to participate in
Phase Il competitions and potential Phase 111 awards. DoD Components will notify Phase | awardees of
the Phase Il proposal submission requirements. Submission of Phase Il proposals will be in accordance
with instructions provided by individual Components. The details on the due date, content, and submission
requirements of the Phase 11 proposal will be provided by the awarding DoD Component either in the
Phase | award or by subsequent notification. If a firm submits their Phase Il proposal prior to the dates
provided by the individual Components, it may be rejected without evaluation.

DoD is not obligated to make any awards under Phase I, Phase Il, or Phase 111, and all awards are subject to
the availability of funds. DoD is not responsible for any monies expended by the proposer before the
issuance of any award.

2.0 PROGRAM DESCRIPTION
2.1 Objectives

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

RT&L Technology Focus Area Definitions

Focus Area Description

5G Technologies enabling the 5G spectrumto increase speed overcurrent networks, to be more
resilient and less susceptible to attacks, and to improve military communication and
situational awareness.

Artificial Intelligence Systems that perceive, learn, decide, and act on their own. Machine-learning systems with the
(Al)/ Machine Learning | ability to explain their rationale, characterize their strengths and weaknesses, and convey
(ML) understanding ofhow they will behave in the future.

Technology that can deliver value by mitigating operational challenges such as: rapid
decision making; high heterogeneity and/orvolume of data; intermittent communications;
high complexity of coordinated action; dangerto mission; and high persistence and
endurance.

Biotechnology is any technological application that harnesses cellular and biomolecular
processes. Most current biotech research focuses on agent detection, vaccines, and treatment.
Future advances in biotechnology will improve the protection of both the general public and
military personnelfrom biological agents,among numerous other potential applications.

Autonomy

Biotechnology



Cybersecurity

Directed Energy (DE)

Hypersonics

Microelectronics

Networked Command,
Control, and
Communications (C3)

Nuclear

Quantum Science

Space

General Warfighting
Requirements (GWR)

Prevention of damage to, protection of, and restoration of computers, electronic
communications systems, electronic communications services, wire communication, and
electronic communications, including information contained therein, to ensure its availability,
integrity, authentication, confidentiality, and nonrepudiation.

Technologies related to production of a beam of concentrated electromagnetic energy,
atomic, or subatomic particles.

Innovative concepts or technologies that enable, or directly support, weapons or aircraft that
fly at or near hypersonic speeds and/orinnovation that allows for enhancing defensive
capability againstsuch systems.

Critical microcircuits used in covered systems, custom-designed, custom-manufactured, or
tailored for specific military application, system, or environment.

Fully networked command control and communications including: command and control
(C2) interfaces, architectures, and techniques (e.g., common software interfaces and
functional architectures and improved C2 processing/decision making techniques);
communications terminals (e.g, software-defined radio (SDRs)/apertures with multiple
networks on the same band and multi-functional systems); and apertures and networking
technologies (e.g., leveraging/managing a diverse set of links across multiple bandand
software defined networking/ network slicing).

Technologies supporting the nuclear triad-including nuclear command, control, and
communications, and supporting infrastructure. Modernization of the nuclear force includes
developing options to countercompetitors' coercive strategies, predicated on the threatened
use of nuclear or strategic non-nuclear attacks.

Technologies related to matter and energy on the atomic and subatomic level. Areas of
interest: clocks and sensors; networks; computing enabling technologies (e.g., low
temperature amplifiers, cryogenics, superconducting circuits, photon detectors);
communications (i.e., sending/receiving individual photons); and manufacturing
improvements.

Technologies supporting space, or applied to a space environment.

Warfighting requirements not meeting the descriptions above; may be categorized into
Reliance 21 areas of interest.

The DoD SBIR Program follows the policies and practices of the Small Business Administration (SBA)
SBIR Policy Directive updated on May 2, 2019. The guidelines presented in this BAA incorporate and
make use of the flexibility of the SBA SBIR/STTR Policy Directive to encourage proposals based on
scientific and technical approaches most likely to yield results important to the DoD and the private sector.
The SBIR Policy Directive is available at: https://www.sbir.gov/sites/default/files/SBIR-

STTR Policy Directive 2019.pdf.

2.2 Three Phase Program

The SBIR Program s a three-phase program. Phase | is to determine, to the extent possible, the scientific,
technical, and commercial merit and feasibility of ideas submitted under the SBIR Program. Phase |
awards are made in accordance with the SBA Policy Directive guidelines, current version. The period of
performance is generally between six to twelve months with twelve months being the maximum period
allowable. Proposals should concentrate on research or research and development which will significantly
contribute to proving the scientific and technical feasibility, and commercialization potential of the
proposed effort, the successful completion of which is a prerequisite for further DoD support in Phase II.
Proposers are encouraged to consider whether the research or research and development being proposed to
DoD Components also has private sector potential, either for the proposed application or as a base for

other applications.

Phase Il awards will be made to firms on the basis of results of their Phase | effort and/or the scientific
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merit, technical merit, and commercialization potential of the Phase Il proposal. Phase Il awards are made
in accordance with the SBA Policy Directive guidelines, current version. The period of performance is
generally 24 months. Phase Il is the principal research or research and development effort and is expected
to produce a well-defined deliverable prototype. A Phase Il contractor may receive up to one additional,
sequential Phase 11 award for continued work on the project.

Under Phase 111, the Proposer is required to obtain funding from either the private sector,a non-SBIR
Government source, or both, to develop the prototype into a viable product or non-R&D service for sale in
military or private sector markets. SBIR Phase Il refers to work that derives from, extends, or completes
an effort made under prior SBIR funding agreements, but is funded by sources other than the SBIR
Program. Phase 111 work is typically oriented towards commercialization of SBIR research or technology.

3.0 DEFINITIONS

The following definitions from the SBA SBIR/STTR Policy Directive, the Federal Acquisition Regulation
(FAR), and other cited regulations apply for the purposes of this BAA:

3.1 Performance Benchmarks for Progress toward Commercialization

In accordance with the SBA SBIR-STTR Policy Directive Sec 6(a)(7), DoD established a threshold for the
application of a benchmark where it is applied only to Phase | applicants that have received more than
twenty (20) awards over the prior five (5) fiscal years as determined by the Small Business Administration.
The ratio of Phase Il awards received to Phase | awards received during this period must be at least 0.25.
Additional information on performance benchmarking for Phase I applicants can be found at
https://www.sbir.gov/performance-benchmarks.

3.2 Commercialization

The process of developing products, processes, technologies, or services and the production and delivery
(whether by the originating party or others) of the products, processes, technologies, or services for sale to
or use by the Federal government or commercial markets.

3.3 Cooperative Research and Development

Research and development conducted jointly by a small business concernand a research institution. For
purposes of the STTR Program, 40% of the work is performed by the small business concern, and not less
than 30% of the work is performed by the single research institution. For purposes of the SBIR Program,
this refers to work conducted by a research institution as a subcontractor to the small business concern. At
least two-thirds of the research and/or analytical work in Phase | must be conducted by the proposing

firm.

3.4 Essentially Equivalent Work

Work that is substantially the same research, which is proposed for funding in more than one contract
proposal or grant application submitted to the same Federalagency or submitted to two or more different
Federal agencies for review and funding consideration; or work where a specific research objective and the
research design for accomplishing the objective are the same or closely related to another proposal or
award, regardless of the funding source.

3.5 Export Control

The International Traffic in Arms Regulations (ITAR), 22 CFR Parts 120 through 130, and the Export
6
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Administration Regulations (EAR), 15 CFR Parts 730 through 799, will apply to all projects with military
or dual-use applications that develop beyond fundamental research, which is basic and applied research
ordinarily published and shared broadly within the scientific community. More information is available at
https//www.pmddtc.state.gov/ddic public.

NOTE: Export control compliance statements found in the individual Component-specific proposal
instructions are not meant to be all inclusive. They do not remove any liability from the submitter to
comply with applicable ITAR or EAR export control restrictions or from informing the Government of any
potential export restriction as fundamental research and development efforts proceed.

3.6 Federal Laboratory

As defined in 15 U.S.C. 83703, means any laboratory, any federally funded research and development
center (FFRDC), or any center established under 15 U.S.C. 88§ 3705 & 3707 that is owned, leased, or
otherwise used by a Federalagency and funded by the Federal Government, whether operated by the
Government or by a contractor.

3.7 Foreign Nationals

Foreign Nationals (also known as Foreign Persons) as defined by 22 CFR 120.16 means any natural person
who is not a lawful permanent resident as defined by 8 U.S.C. § 1101(a)(20) or who is not a protected
individual as defined by 8 U.S.C. § 1324b(a)(3). It also means any foreign corporation, business
association, partnership, trust, society or any other entity or group that is not incorporated or organized to
do business in the United States, as well as international organizations, foreign governments and any
agency or subdivision of foreign governments (e.g., diplomatic missions).

“Lawfully admitted for permanent residence” means the status of having been lawfully accorded the
privilege of residing permanently in the United States as an immigrant in accordance with the immigration
laws, such status not having changed.

"Protected individual’”’ means an individual who (A) is a citizen or national of the United States, or (B) is
an alien who is lawfully admitted for permanent residence, is granted the status of an alien lawfully
admitted for temporary residence under 8 U.S.C. 8 1160(a) or 8 U.S.C. § 1255a(a)(1), is admitted as a
refugee under 8 U.S.C. § 1157, or is granted asylum under Section 8 U.S.C. § 1158; but does not include (i)
an alien who fails to apply for naturalization within six months of the date the alien first becomes eligible
(by virtue of period of lawful permanent residence) to apply for naturalization or, if later, within six months
after November 6, 1986, and (ii) analien who has applied on a timely basis, but has not been naturalized as
a citizen within 2 years after the date of the application, unless the alien can establish that the alien is
actively pursuing naturalization, except that time consumed in the Service's processing the application shall
not be counted toward the 2-year period.

3.8 Fraud, Waste and Abuse

a. Fraud includes any false representation about a material fact or any intentional deception designed
to deprive the United States unlawfully of something of value or to secure from the United States a
benefit, privilege, allowance, or consideration to which an individual or business is not entitled.

b. Waste includes extravagant, careless or needless expenditure of Government funds, or the
consumption of Government property, that results from deficient practices, systems, controls, or
decisions.

c. Abuse includes any intentional or improper use of Government resources, such as misuse of rank,
position, or authority or resources.
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d. The SBIR Programtraining related to Fraud, Waste and Abuse is available at:
https://www.sbir.gov/tutorials/fraud-waste-abuse/tutorial-1. See Section 4.18 for reporting Fraud,
Waste and Abuse.

3.9 Funding Agreement

Any contract, grant, or cooperative agreement entered into between any Federal Agency and any smalll
business concern for the performance of experimental, developmental, or research work, including products
or services, funded in whole or in part by the Federal Government. Only the contract method will be used
by DoD Components for all SBIR awards.

3.9 HBCU/MI - Historically Black Colleges and Universities and Minority Institutions
Listings for the Historically Black Colleges and Universities (HBCU) and Minority Institutions (MI) are

available through the Department of Education Web site, http://www.ed.gov/about/offices/list/ocr/edlite-
minorityinst.html.

3.11 Certified HUBZone Small Business Concern

An SBC that has been certified by SBA under the Historically Underutilized Business Zones (HUBZone)
Program (13 C.F.R. § 126) as a HUBZone firm listed in the Dynamic Small Business Search (DSBS).

3.12 Principal Investigator

The principal investigator/project manager is the one individual designated by the applicant to provide
the scientific and technical direction to a project supported by the funding agreement.

For both Phase I and Phase Il, the primary employment of the principal investigator must be with the small
business firm at the time of award and during the conduct of the proposed project. Primary employment
means that more than one-half of the principal investigator's time is spent in the employ of the small
business. This precludes full-time employment with another organization. Occasionally, deviations from
this requirement may occur, and must be approved in writing by the contracting officer after consultation
with the agency SBIR/STTR Program Manager/Coordinator. Further, a small business firm or research
institution may replace the principal investigator on an SBIR/STTR Phase | or Phase 1l award, subject to
approval in writing by the contracting officer.

3.13 Proprietary Information

Proprietary information is information that you provide which constitutes a trade secret, proprietary
commercial or financial information, confidential personal information or data affecting the national
security.

3.14 Research Institution

Any organization located in the United States that is:

a. A university.

b. A nonprofit institution as defined in Section 4(5) of the Stevenson-Wydler Technology
Innovation Act of 1980.

c. A contractor-operated federally funded research and development center, as identified by the
National Science Foundation in accordance with the government-wide Federal Acquisition
Regulation issued in accordance with Section 35(c)(1) of the Office of Federal Procurement
Policy Act. Alist of eligible FFRDCs is available at: https://www.nsf.gov/statistics/ffrdclist/.
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3.15 Research or Research and Development

Any activity thatis:

a. A systematic, intensive study directed toward greater knowledge or understanding of the subject
studied.

b. A systematic study directed specifically toward applying new knowledge to meet a recognized
need; or

c. Asystematic application of knowledge toward the production of useful materials, devices, and
systems or methods, including design, development, and improvement of prototypes and new
processes to meet specific requirements.

3.16 Research Involving Animal Subjects

All activities involving animal subjects shall be conducted in accordance with DoDI 3216.01 “Use of
Animals in DoD Programs,” 9 C.F.R. parts 1-4 “Animal Welfare Regulations,” National Academy of
Sciences Publication “Guide for the Care & Use of Laboratory Animals,” as amended, and the Department
of Agriculture rules implementing the Animal Welfare Act (7 U.S.C. 88 2131-2159), as well as other
applicable federaland state law and regulation and DoD instructions.

“Animal use” protocols apply to all activities that meet any of the following criteria:
a. Any research, development, test, evaluation or training, (including experimentation) involving an
animal or animals.
b. Ananimal is defined as any living or dead, vertebrate organism (non-human) that is being used or
is intended for use in research, development, test, evaluation or training.
c. A vertebrate is a member of the subphylum Vertebrata (within the phylum Chordata), including
birds and cold-blooded animals.

See DoDI 3216.01 for definitions of these terms and more information about the applicability of DoDI
3216.01 to work involving animals.

3.17 Research Involving Human Subjects

All research mvolving human subjects shall be conducted in accordance with 32 C.F.R. § 219 “The
Common Rule,” 10 U.S.C. § 980 “Limitation on Use of Humans as Experimental Subjects,” and DoDD
3216.02 “Protection of Human Subjects and Adherence to Ethical Standards in DoD-Supported Research,”
as well as other applicable federal and state law and regulations, and DoD component guidance. Proposers
must be cognizant of and abide by the additional restrictions and limitations imposed on the DoD regarding
research involving human subjects, specifically as they regard vulnerable populations (DoDD 3216.02),
recruitment of military research subjects (DoDD 3216.02), and informed consent and surrogate consent (10
U.S.C. § 980) and chemical and biological agent research (DoDD 3216.02). Food and Drug

Administration regulation and policies may also apply.

“Human use” protocols apply to all research that meets any of the following criteria:

a. Any research involving an intervention or an interaction with a living person that would not be
occurring or would be occurring in some other fashion but for this research.

b. Any research involving identifiable private information. This may include
data/information/specimens collected originally from living individuals (broadcast video, web-use
logs, tissue, blood, medical or personnel records, health data repositories, etc.) in which the identity
of the subject is known, or the identity may be readily ascertained by the investigator or associated
with the data/information/specimens.

See DoDD 3216.02 for definitions of these terms and more information about the applicability of DoDI
3216.02 to research involving human subjects.



3.18 Research Involving Recombinant DNA Molecules

Any recipient performing research involving recombinant DNA molecules and/or organisms and viruses
containing recombinant DNA molecules shall comply with the National Institutes of Health Guidelines for
Research Involving Recombinant DNA Molecules, dated January 2011, as amended. The guidelines can be
found at: https://osp.od.nih.gov/wp-content/uploads/2016/05/NIH Guidelines.pdf. Recombinant DNA is
defined as (i) molecules that are constructed outside living cells by joining natural or synthetic DNA
segments to DNA molecules that can replicate in living cells or (ii) molecules that result from the
replication of those described in (i) above.

3.19 Service-Disabled Veteran-Owned Small Business (SDVOSB)

A small business concern owned and controlled by a Service-Disabled Veteran or Service-Disabled
Veterans, as defined in Small Business Act 15 USC § 632(q)(2) and SBA’s implementing SDVOSB
regulations (13 CFR 125).

3.20 Small Business Concern (SBC)
A concern that meets the requirements set forth in 13 C.F.R. § 121.702 (available here).

An SBC must satisfy the following conditions on the date of award:

a. Isorganized for profit, with a place of business located in the United States, which operates
primarily within the United States or which makes a significant contribution to the United States
economy through payment of taxes or use of American products, materials or labor;

b. Isin the legal form of an individual proprietorship, partnership, limited liability company,
corporation, joint venture, association, trust or cooperative, except that if the concern is a joint
venture, each entity to the venture must meet the requirements set forth in paragraph (c) below;

c. Ismore than 50% directly owned and controlled by one or more individuals (who are citizens or
permanent resident aliens of the United States), other small business concerns (each of which is
more than 50% directly owned and controlled by individuals who are citizens or permanent
resident aliens of the United States), or any combination of these; and

d. Has,including its affiliates, not more than 500 employees. (For explanation of affiliate, see
www.sha.gov/size.)

3.21 Subcontract

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

3.22 United States

"United States" means the fifty states, the territories and possessions of the Federal Government, the
Commonwealth of Puerto Rico, the Republic of the Marshall Islands, the Federated States of Micronesia,
the Republic of Palau, and the District of Columbia.

3.23 Women-Owned Small Business Concern

An SBC that is at least 51% owned by one or more women, or in the case of any publicly owned business,

at least 51% of the stock is owned by women, and women control the management and daily business
operations.
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4.0 PROPOSAL FUNDAMENTALS
4.1 Introduction

The proposal must provide sufficient information to demonstrate to the evaluator(s) that the proposed work
represents an innovative approach to the investigation of animportant scientific or engineering problem
and is worthy of support under the stated criteria. The proposed research or research and development
must be responsive to the chosen topic, although it need not use the exact approach specified in the topic.
Anyone contemplating a proposal for work on any specific topic should determine that:

a. The technical approach has a reasonable chance of meeting the topic objective,

b. This approach is innovative, not routine, with potential for commercialization and

c. The proposing firm has the capability to implement the technical approach, i.e., has or can obtain

people and equipment suitable to the task.

4.2 Proposer Eligibility and Performance Requirements

a. Each proposer must qualify as a small business concern as defined by 13 C.F.R 88 701-705 at time
of award and certify to this in the Cover Sheet section of the proposal. The eligibility requirements
for the SBIR/STTR programs are unique and do not correspond to those of other small business
programs (see Section 3.15 of this BAA). Proposers must meet eligibility requirements for Small
Business Ownership and Control (see 13 CFR § 121.702 and Section 4.4 of this BAA).

b. A minimum of two-thirds of the research and/or analytical work in Phase | must be conducted by
the proposing firm. For Phase 11, a minimum of one-half (50%) of the research and/or analytical
work must be performed by the proposing firm. The percentage of work is measured by both direct
and indirect costs.

c. For both Phase I and Il, 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. Primary employment with a small business concern precludes full-time
employment at another organization.

d. For both Phase | and Phase Il, all research or research and deve lopment work must be performed
by the small business concernand its subcontractors in the United States.

e. Benchmarks. Proposers with prior SBIR/STTR awards must meet two benchmark requirements
for Progress towards Commercialization as determined by the Small Business Administration
(SBA) on June 1 eachyear.

(1) Phase I to Phase Il Transition Rate: For all proposers with greater than 20 Phase | awards over
the past five fiscal years excluding the most recent year, the ratio of Phase 11 awards to Phase
| awards must be at least 0.25.

(2) Commercialization Benchmark: For all proposers with greater than 15 Phase Il awards over
the last ten fiscal years excluding the last two years, the proposer must have received, to date,
an average of at least $100,000 of sales and/or investments per Phase Il award received or
have received a number of patents resulting from the SBIR work equal to or greater than 15%
of the number of Phase Il awards received during the period.

Consequence of failure to meet the benchmarks:

e SBAwill identify and notify Agencies on June 1% of each year the list of companies which
fail to meet minimum performance requirements. These companies will not be eligible to
submit a proposal for a Phase | award for a period of one year from that date.

e Because this requirement only affects a company’s eligibility for new Phase [ awards, a
company that fails to meet minimum performance requirements may continue working on
its current ongoing SBIR/STTR awards and may apply for and receive new Phase 11 and
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Phase 11l awards.

e To provide companies with advance warning, SBA notifies companies on April 1tif they
are failing the benchmarks. If a company believes that the information used was not
complete or accurate, it may provide feedback through the SBA Company Registry at
WWW.shir.gov.

e In addition, SBA has posted a Guide to SBIR/STTR Program Eligibility to help small
businesses understand program eligibility requirements, determine if they will be eligible
at the time of award, and accurately complete necessary certifications.

e The benchmark information on the companies will not be available to the public.

e More detail is available at https://www.sbir.gov/performance-benchmarks.

4.3 Joint Ventures

Joint ventures and limited partnerships are permitted, provided that the entity created qualifies as a small
business in accordance with the Small Business Act, 13 U.S.C. § 121.701.

4.4 Majority Ownership in Part

Majority ownership in part by multiple venture capital, hedge fund, and private equity firms: Small
businesses that are owned in majority part by multiple venture capital operating companies (VCOCs),
hedge funds, or private equity funds are ineligible to submit applications or receive awards for
opportunities in this BAA. Please check Component instructions for further information.

4.5 Conflicts of Interest

Contract awards to firms owned by or employing current or previous Federal Government employees could
create conflicts of interest for those employees which may be a violation of federal law

4.6 Classified Proposals

Classified proposals will not be accepted under the DoD SBIR Program. If topics will require classified
work during Phase |1, the proposing firm must have a facility clearance in order to performthe Phase Il
work. For more information on facility and personnel clearance procedures and requirements, please visit
the Defense Security Service Web site at: http://www.dss.mil/index.html.

4.7 Research Involving Human Subjects

All research involving human subjects, to include use of human biological specimens and human data, shall
comply with the applicable federaland state laws and agency policy/guide lines for human subject
protection (see Section 3.12).

Institutions to be awarded funding for research involving human subjects must provide documentation of a
current Federal Assurance of Compliance with Federal regulations for human subject protection, for
example a Department of Health and Human Services, Office for Human Research Protections Federal-
wide Assurance (http//www.hhs.gov/ohrp). Additional Federal Assurance documentation may also be
requested by the awarding DoD Component. All institutions engaged in human subject research, to include
subcontractors, must also have a valid Assurance. Inaddition, personnel involved in human subjects
research must provide documentation of completing appropriate training for the protection of human
subjects. Institutions proposing to conduct human subject research that meets one of the exemption criteria
in 32 CFR 219.101 are not required to have a Federal Assurance of Compliance. Proposers should clearly
segregate research activities involving human subjects from other research and development activities in
their proposal.
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If selected, institutions must also provide documentation of Institutional Review Board (IRB) approval or a
determination from an appropriate official in the institution that the work meets one of the exemption
criteria with 32 CFR 219. As part of the IRB review process, evidence of appropriate training for all
investigators should accompany the protocol. The protocol, separate from the proposal, must include a
detailed description of the research plan, study population, risks and benefits of study participation,
recruitment and consent process, data collection and data analysis.

The amount of time required for the IRB to review and approve the protocol will vary depending on such
things as the IRB’s procedures, the complexity of the research, the level of risk to study participants and the
responsiveness of the Investigator. The average IRB approval process can last between one and three
months. Once the IRB has approved the research, the awarding DoD Component will review the protocol
and the IRB’s determination to ensure that the research will be conducted in compliance with DoD and
DoD Component policies. The DoD review process can last between three to six months. Ample time
should be allotted to complete both the IRB and DoD approval processes prior to recruiting subjects. No
funding can be used towards human subject research until ALL approvals are granted. Submitters
proposing research involving human and/or animal use are encouraged to separate these tasksin the
technical proposal and cost proposal in order to avoid potential delay of contract award.

4.8 Research Involving Animal Subjects

All research, development, testing, experimentation, education or training involving the use of animals
shall comply with the applicable federal and agency rules on animal acquisition, transport, care, handling,
and use (see Section 3.11).

For submissions containing animal use, proposals should briefly describe plans for their Institutional
Animal Care and Use Committee (IACUC) review and approval.

All Recipients must receive their IACUC’s approval as well as secondary or headquarters-level approval by
a DoD veterinarian who is trained or experienced in laboratory animal medicine and science. No animal
research may be conducted using DoD funding until all the appropriate DoD office(s) grant
approval. Submitters proposing research involving human and/or animal use are encouraged to
separate these tasks in the technical proposal and cost proposal in order to avoid potential delay of
contract award.

4.9 Research Involving Recombinant DNA Molecules

All research involving recombinant DNA molecules shall comply with the applicable federaland state law,
regulation and any additional agency guidance. Research shall be approved by an Institutional Biosafety
Committee.

4.10 Debriefing/Technical Evaluation Narrative

After final award decisions have been announced, the technical evaluations of the submitter's proposal may
be provided to the submitter. Please refer to the Component-specific instructions of your topics of interest
for Component debriefing processes.

4.11 Pre-Award and Post Award BAA Protests

Interested parties have the right to protest as prescribed in FAR 33.106(b) and FAR 52.233-2. For purposes
of pre-award protests related to the terms of this BAA, protests should be served to the Contracting Officer
(listed below). For the purposes of a protest related to a selection or award decision, protests should be
served to the point-of-contact (POC) listed in the instructions of the DoD Component that authored the
topic. For protests filed with the Government Accountability Office (GAO), a copy of the protest shall be
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submitted to the Contracting Officer listed below (pre-award ONLY) or DoD Component POC
(selection/award decision ONLY) within one day of filing with the GAO. Protests of small business status
of a selected firm may also be made to the Small Business Administration.

Washington Headquarters Services (WHS),
Acquisition Directorate

1155 Defense Pentagon

Washington, DC 20301-1155

Ms. Chrissandra Smith
DoD SBIR/STTR BAA Contracting Officer E-mail:
chrissandra.smith.civ@mail. mil

4.12 Phase | Award Information

All Phase | and Direct to Phase Il proposals will be evaluated and judged on a competitive basis. Proposals
will be initially screened to determine responsiveness. Proposals passing this initial screening will be
technically evaluated by engineers or scientists to determine the most promising technical and scientific
approaches. Each proposal will be judged on its own merit. DoD is under no obligation to fund any
proposal or any specific number of proposals in a given topic. Italso may elect to fund several or none of
the proposed approaches to the same topic.

a.

Number of Phase | Awards. The number of Phase | awards will be consistent with the
Component’s RDT&E budget. No Phase I contracts will be awarded until evaluation of all
qualified proposals for a specific topic is completed.

Type of Funding Agreement. Each Phase | proposal selected for award will be funded under
negotiated contracts or purchase orders and will include a reasonable fee or profit consistent with
normal profit margins provided to profit-making firms for R/R&D work. Firm-Fixed-Price, Firm-
Fixed-Price Level of Effort, Labor Hour, Time & Material, or Cost-Plus-Fixed-Fee type contracts
can be negotiated and are at the discretion of the Component Contracting Officer.

Dollar Value. The Phase | contract value varies among the DoD Components; it is therefore
important for proposing firms to review Component-specific instructions for the Component to
which they are applying for specific instructions regarding award size.

Timing. The SBA SBIR Policy Directive, Section 7(c)(1)(ii), states that agencies should issue the
Phase | award no more than 180 days after the closing date of the BAA. However, across DoD, the
median time between the date that the SBIR BAA closes and the award of a Phase | contract is
approximately four months. Normally proposing firms will be notified of selection or non-
selection status for a Phase I award within 90 days of the closing date for this BAA.

4.13 Phase Il Award Information

DoD Components will notify Phase | awardees of the Phase Il proposal submission requirements.
Submission of Phase Il proposals will be in accordance with instructions provided by individual
Components. The details on the due date, content, and submission requirements of the Phase 11 proposal
will be provided by the awarding DoD Component either in the Phase | award or by subsequent
notification.

4.14 Questions about this BAA and BAA Topics

a.

General SBIR Questions/Information.

(1) Help Desk. The DoD SBIR/STTR Help Desk is prepared to address general questions about
this BAA, the proposal preparation and electronic submission process and other program-
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related areas. The Help Desk may be contacted from 9:00 a.m. to 6:00 p.m. ET Monday
through Friday at:

e Phone: 1-703-214-1333

e E-mail: DoDSBIRSupport@reisystems.com

(2) Websites. The Defense SBIR/STTR Innovation Portal (DSIP) Web site at
https://www.dodsbirsttr.mil/submissions/login has information on the DoD SBIR/STTR
Program, including:

e SBIRand STTR Program opportunities

e Topics Searchengine

e Topic Q&A (formerly SITIS)

e All Electronic Proposal Submission for Phase | and Phase Il Proposals. Firms
submitting through this site for the first time will be asked to register on
https//www.dodsbirsttr.mil/submissions.

(3) SBIR/STTR Updates and Notices: To be notified of SBIR/STTR opportunities and to receive
e-mail updates on the DoD SBIR and STTR Programs, you are invited to subscribe to our
Listserv by emailing DoDSBIRSupport@reisystems.com.

General Questions about a DoD Component. General questions pertaining to a particular DoD
Component should be submitted in accordance with the instructions given at the beginning of that
Component's topics, in Section 12.0 of this BAA.

Direct Contact with Topic Authors. From May 6, 2020 to June 2, 2020, this BAA is issued for
Pre-Release with the names of the topic authors and their phone numbers and e-mail addresses.
During the pre- release period, proposing firms have an opportunity to contact topic authors by
telephone or e-mail to ask technical questions about specific BAA topics. Questions should be
limited to specific information related to improving the understanding of a particular topic’s
requirements. Proposing firms may not ask for advice or guidance on solution approach and you
may not submit additional material to the topic author. If information provided during an exchange
with the topic author is deemed necessary for proposal preparation, that information will be made
available to all parties through Topic Q&A (formerly SITIS). After this period questions must be
asked through Topic Q&A as described below.

Topic Q&A (formerly SITIS). Once DoD begins accepting proposals on June 3, 2020 no further
direct contact between proposers and topic authors is allowed unless the Topic Author is
responding to a question submitted during the Pre-release period. However, proposers may submit
written questions through Topic Q&A at https://www.dodsbirsttr.mil/submissions/login. In Topic
Q&A, the questioner and respondent remain anonymous and all questions and answers are posted
electronically for general viewing.

Questions are limited to technical information related to improving the understanding of a topic’s
requirements. Any other questions, such as those asking for advice or guidance on solution
approach, will not receive a response. Proposing firms may locate the topic to which

15


mailto:DoDSBIRSupport@reisystems.com
https://www.dodsbirsttr.mil/submissions/login
https://www.dodsbirsttr.mil/submissions
file:///C:/Users/Mike/Desktop/20.2&B%20BAA/DoDSBIRSupport@reisystems.com
https://www.dodsbirsttr.mil/submissions/login

they want to submit a technical question by using the Topic Search feature on this Web site.
Then, using the form at the bottom of the topic description, enter and submit the question.
Answers are generally posted within seven (7) business days of question submission (answers
will also be e-mailed directly to the inquirer).

The Topic Q&A for this BAA opens on May 6, 2020 and closes to new questions on June 18,
2020 at12:00 PM ET. Once the BAA closes to proposal submission, no communication of
any kind with the topic author or through Topic Q&A regarding your submitted proposal is
allowed.

Proposing firms are advised to monitor Topic Q&A during the BAA period for questions
and answers. Proposing firms should also fre que ntly monitor DSIP for updates and
amendments to the topics.

4.15 Registrations and Certifications

Proposing firms must be registered in the Defense SBIR/STTR Innovation Portal (DSIP) at:
https://www.dodsbirsttr.mil/submissions/ in order to prepare and submit proposals.

Before the DoD Components can award a contract, proposing firms must be registered in the System for
Award Management (SAM). If you were previously registered in CCR, your information has been
transferred to SAM. However, it is in the firm’s interest to visit SAM and ensure that all of the firm’s data
is up to date from SAM and other databases to avoid delay in award. SAM replaced the Central
Contractor Registration (CCR), Online Representations and Certifications Application (ORCA), and the
Excluded Parties List System (EPLS). SAM allows firms interested in conducting business with the
federal government to provide basic information on business capabilities and financial information. To

register, visit www.sam.gov.

Follow instructions found on the SAM Web site on how to obtain a Commercial and Government Entry
(CAGE) code and Data Universal Numbering System (DUNS) number. Once a CAGE code and DUNS
number are obtained, update the firm’s profile on the Defense SBIR/STTR Innovation Portal (DSIP) at
https //www.dodsbirsttr.mil/submissions/.

In addition to the standard federaland DoD procurement certifications, the SBA SBIR Policy Directive
requires the collection of certain information from firms at time of award and during the award life cycle.
Each firm must provide this additional information at the time of the Phase | and Phase 11 award, prior to
final payment on the Phase | award, prior to receiving 50% of the total award amount for a Phase Il
award, and prior to final payment on the Phase Il award.

4.16 Promotional Materials

Promotional and non-project related discussion is discouraged, and additional information provided via
Universal Resource Locator (URL) links or on computer disks, CDs, DVDs, video tapes or any other
medium will not be accepted or considered in the proposal evaluation.

4.17  Prior, Current, or Pending Support of Similar Proposals or Awards

IMPORTANT -- While it is permissible, with proposal notification, to submit identical proposals or
proposals containing a significant amount of essentially equivalent work (see Section 3.3) for
consideration under numerous federal program BAAS or solicitations, it is unlawful to enter into contracts
or grants requiring essentially equivalent effort. If there is any question concerning prior, current, or
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pending support of similar proposals or awards, it must be disclosed to the soliciting agency or agencies
as early as possible. See Section 5.4.c(11).

4.18 Fraud and False Statements

Knowingly and willfully making any false, fictitious, or fraudulent statements or representations may be a
felony under the Federal Criminal False Statement Act (18 U.S.C. Sec 1001), punishable by a fine of up
to $10,000, up to five years in prison, or both.

The Department of Defense, Office of Inspector General Hotline (“Defense Hotline) is an important
avenue for reporting fraud, waste, abuse, and mismanagement within the Department of Defense. The
Office of Inspector General operates this hotline to receive and investigate complaints or information
from contractor employees, DoD civilians, military service members and public citizens. Individuals who
wish to report fraud, waste or abuse may contact the Defense Hotline at (800) 424-9098 between 8:00
a.m. and 5:00 p.m. Eastern Time or visit http://www.dodig.mil/Components/Administrative-
Investigations/DoD- Hotline/Hotline-Complaint/ to submit a complaint. Mailed correspondence should be
addressed to the Defense Hotline, The Pentagon, Washington, DC 20301-1900, or e-mail addressed to
hotline @dodig.mil.

4.19 Adequate Accounting System

In order to reduce risk to the small business and avoid potential contracting delays, it is suggested that
companies interested in pursuing Phase 1l SBIR contracts and other contracts of similar size with the
Department of Defense (DoD), have an adequate accounting system per General Accepted Accounting
Principles (GAAP), Generally Accepted Government Auditing Standards (GAGAS), Federal Acquisition
Regulation (FAR) and Cost Accounting Standards (CAS) in place. The accounting system will be audited
by the Defense Contract Audit Agency (DCAA). DCAA’s requirements and standards are available on
their Website at: http//www.dcaa.mil and click on “Guidance” and then click on “Audit Process
Overview Information for Contractors,” and also at: http//www.dcaa.mil and click on “Checklists and
Tools” and then click on ‘Pre-award Accounting System Adequacy Checklist.”

4.20 State and Other Assistance Available

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

e |Information and technical assistance;

e Matching funds to SBIR recipients;

e Assistance in obtaining Phase 111 funding.

Contact your State SBIR/STTR Support office at https://www.sbir.gov/state services?state=105813# for
further information. Small Businesses may seek general administrative guidance from small and
disadvantaged business utilization specialists located in various Defense Contract Management activities
throughout the continental United States.
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4.21 Discretionary Technical and Business Assistance (TABA)

DoD is not mandating the use of TABA pending further SBA guidance and establishment of a limit on
the amount of technical and business assistance services that may be received or purchased by a small
business concern that has received multiple Phase Il SBIR or STTR awards for a fiscal year. However,
proposers should carefully review individual component instructions to determine if TABA is being
offered and follow specific proposal requirements for requesting TABA funding.

5.0 PHASE | PROPOSAL
5.1 Introduction

This BAA and the Defense SBIR/STTR Innovation Portal (DSIP) sites are designed to reduce the time
and cost required to prepare a formal proposal. The DSIP is the official portal for DoD SBIR/STTR
proposal submission. Proposers are required to submit proposals via DSIP; proposals submitted by any
other means will be disregarded. Proposers submitting through this site for the first time will be asked to
register. It is recommended that firms register as soon as possible upon identification of a proposal
opportunity to avoid delays in the proposal submission process.

Since the guidance on allowable content may vary by Component, it is the proposing firm’s responsibility
to consult the Component-specific instructions for detailed guidance.

DSIP provides a structure for providing the following proposal volumes:
Volume 1: Proposal Cover Sheet
Volume 2: Technical Volume
Volume 3: Cost Volume
Volume 4: Company Commercialization Report —not in use for 20.2 BAA
Volume 5: Supporting Documents
Volume 6: Fraud, Waste and Abuse Training

A Phase | Proposal Template is available to provide helpful guidelines for completing each section of
your Phase | technical proposal. This can be found at https://www.dodsbirsttr.mil/submissions/learning-
support/firm-templates.

Detailed guidance on registering in DSIP and using DSIP to submit a proposal can be found at
https://www.dodsbirsttr.mil/submissions/learning-support/training-materials. If the proposal status is “In
Progress” or “Ready to Certify” it will NOT be considered submitted, even if all volumes are added prior
to the BAA close date. The proposer may modify all proposal volumes prior to the BAA close date.

Signatures are not required on the electronic forms at the time of submission. If the proposal is selected
for award, the DoD Component program will contact the proposer for signatures at the time of award.

5.2 Summary of Component Programs
The tables below are provided for your convenience. Information provided in the Component instructions

take precedence over any figures listed below. Please refer tothe Component instructions for the topic of
interest prior to proposal submission.
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Technical and
DoD Component Cost Duration Phase | Option Business
Assistance
Army Base NTE $111,500 + 6 Month Base + Required $5,000
Phase | Option NTE $56,000 4 Month Phase | Option
Army Direct to Base NTE $1,100,000 24 Months Not Applicable $10,000
Phase Il
Nawy Base NTE $140,000 + 6 Month Base + Required $6,500
Phase | Option NTE $100,000 6 Month Phase | Option
Naw Direct to Base NTE $1,000,000 24 Month Base + Phase Il Option $25,000
Phase Il Optionone NTE $500,000 12 Month Option Required
CBD Base $167,500 6 Month Base Not Applicable Not Available
DHA Base NTE $250,000 6 Month Base Not Applicable Not Available
DLA Base: $100,000 9 Month Base Not Applicable Not Available
DLA Direct to Base $1,000,000 it Not Applicable Not Available
Phase Il
DTRA Base $167,500 7 Month Base Not Applicable $6,500
MDA Base $150,000 6 Month Base NIl $5,000
OSD Direct to Base $1,000,000 12 month Base Not Applicable Not Available
Phase Il Option $500,000 6 Month Option
SCO Direct to Base $1,500,000 24 Months Not Applicable $5,000
Phase Il
USSOCOM Base $150,000 6 Month Base Not Applicable $6,500
DoD Component Volume 5 — Supporting Volume 6 — Fraud, Waste Technical Volume
Documents & Abuse Page Limits
Army
Not Accepted Not Accepted 20 pages
Army Direct to
Phase II Not Accepted Not Accepted 38 pages
Nawy
Accepted but Not Evaluated Not Accepted 10 pages
Navy Direct to Accepted but Not Evaluated Not Accepted 50 pages
Phase Il
CBD 20 pages
DHA Not Accepted Not Accepted 20 pages
DLA Required Accepted 20 pages
DLA Direct to
Phase Il Accepted Accepted 60 pages
DTRA Required Accepted 20 pages
MDA Accepted Required 15 pages
OSD Direct to
Phase Il Not Accepted Not Accepted 30 pages
SCO Direct to
Phase I Accepted 15 pages
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USSOCOM

15 page PowerPoint Accepted but Not Evaluated 5 pages

5.3

Marking Proprietary Proposal Information

Proposers that include in their proposals data that they do not want disclosed to the public for any
purpose, or used by the Government except for evaluation purposes, shall:

a.

Mark the first page of each VVolume of the proposal submission with the following legend:

"This proposal includes data that shall not be disclosed outside the Government and shall not
be duplicated, used, or disclosed-in whole or in part-for any purpose other than to evaluate this
proposal. If, however, 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 resulting contract. This restriction does not limit
the Government's right to use information contained in this data if it is obtained from another
source without restriction. The data subject to this restriction are contained in pages [insert
numbers or other identification of sheets]"; and

Mark each sheet of data it wishes to restrict with the following legend:

"Use or disclosure of data contained on this page is subject to the restriction on the first page of
this volume."

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

Restrictive notices notwithstanding, proposals and final reports submitted through the Defense
SBIR/STTR Innovation Portal (DSIP) may be handled, for administrative purposes only, by support
contractors. All support contractors are bound by appropriate non-disclosure agreements.

5.4

a.

Phase | Proposal Instructions

Proposal Cover Sheet (Volume 1)

On the Defense SBIR/STTR Innovation Portal (DSIP) at
https://www.dodsbirsttr.mil/submissions/, prepare the Proposal Cover Sheet. The Cover Sheet
must include a brief technical abstract of no more than 200 words that describes the proposed
R&D project with a discussion of anticipated benefits and potential commercial applications.
Do not include proprietary or classified information in the Proposal Cover Sheet. If your
proposal is selected for award, the technical abstract and discussion of anticipated benefits may
be publicly released on the Internet. Once the Cover Sheet is saved, the system will assign a
proposal number. You may modify the cover sheet as often as necessary until the BAA closes.
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b. Format of Technical Volume (Volume 2)

@)

2

©)

Type offile: The Technical Volume must be a single Portable Document Format (PDF)
file, including graphics. Performa virus check before uploading the Technical VVolume file.
If a virus is detected, it may cause rejection of the proposal. Do not lock or encrypt the
uploaded file. Do not include or embed active graphics such as videos, moving
pictures, or other similar mediain the document.

Length:Itis the proposing firm’s responsibility to verify that the Technical Volume does
not exceed the page limit after upload to DSIP. Please refer to Component-specific
instructions for how a technical volume is handled if the stated page count is

exceeded. Some Components will reject the entire technical proposal if the proposal
exceeds the stated page count.

Layout: Number all pages of your proposal consecutively. Those who wish to respond
must submit a direct, concise, and informative research or research and development
proposal (no type smaller than 10-point on standard 8-1/2" x 11" paper with one-inch
margins). The header on each page of the Technical VVolume should contain your company
name, topic number, and proposal number assigned by the Defense SBIR/STTR Innovation
Portal (DSIP) site when the Cover Sheet was created. The header may be included in the
one-inch margin.

c. Contentofthe Technical Volume (Volume 2)

The Technical Volume should cover the following items in the order given below:

)

)

®)

Identification and Significance of the Problem or Opportunity. Define the specific
technical problem or opportunity addressed and its importance.

Phase | Technical Objectives. Enumerate the specific objectives of the Phase | work,
including the questions the research and development effort will try to answer to determine
the feasibility of the proposed approach.

Phase I Statement of Work (including Subcontractors’ Efforts)

a. Provide an explicit, detailed description of the Phase | approach. If a Phase | option
is required or allowed by the Component, describe appropriate research activities
which would commence at the end of Phase | base period should the Component
elect to exercise the option. The Statement of Work should indicate what tasks are
planned, how and where the work will be conducted, a schedule of major events,
and the final product(s) to be delivered. The 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 Technical Volume section.

b. This BAA may contain topics that have been identified by the Program Manager as
research or activities involving Human/Animal Subjects and/or Recombinant
DNA. Inthe event that Phase | performance includes performance of these kinds of
research or activities, please identify the applicable protocols and how those
protocols will be followed during Phase I. Please note that funds cannot be released
or used on any portion of the project involving human/animal subjects or
recombinant DNA research or activities until all of the proper approvals have been
obtained (see Sections 4.7 - 4.9). Submitters proposing research involving
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(4)

(®)

(6)

(7

(8)

human and/or animal use are encouraged to separate these tasks in the
technical proposal and cost proposal in order to avoid potential delay of
contract award.

Related Work. Describe significant activities directly related to the proposed effort,
including any conducted by the principal investigator, the proposing firm, consultants, or
others. Describe how these activities interface with the proposed project and discuss any
planned coordination with outside sources. The technical volume must persuade reviewers
of the proposer's awareness of the state-of-the-art in the specific topic. Describe previous
work not directly related to the proposed effort but similar. Provide the following:

a. Short description,

b. Client for which work was performed (including individual to be contacted and

phone number), and
c. Date of completion.

Relationship with Future Research or Research and Development
a. State the anticipated results of the proposed approach if the project is successful.
b. Discuss the significance of the Phase | effort in providing a foundation for Phase Il
research or research and development effort.
c. ldentify the applicable clearances, certifications and approvals required to conduct
Phase Il testing and outline the plan for ensuring timely completion of said
authorizations in support of Phase Il research or research and development effort.

Commerecialization Strategy. Describe in approximately one page your company's
strategy for commercializing this technology in DoD, other Federal Agencies, and/or
private sector markets. Provide specific information on the market need the technology will
address and the size of the market. Also include a schedule showing the quantitative
commercialization results from this SBIR project that your company expects to achieve.

Key Personnel. Identify key personnel who will be involved in the Phase I effort including
information on directly related education and experience. A concise technical resume of the
principal investigator, including a list of relevant publications (if any), must be included
(Please do not include Privacy Act Information). All resumes will count toward the page
limitations for VVolume 2.

Foreign Citizens. Identify any foreign citizens or individuals holding dual citizenship
expected to be involved on this project as a direct employee, subcontractor, or consultant.
For these individuals, please specify their country of origin, the type of visa or work permit
under which they are performing and an explanation of their anticipated level of
involvement on this project. Proposers frequently assume that individuals with dual
citizenship or a work permit will be permitted to work on an SBIR project and do not
report them. This is not necessarily the case and a proposal will be rejected if the requested
information is not provided. Therefore, firms should report any and all individuals expected
to be involved on this project that are considered a foreign national as defined in Section
3.5 of the BAA.. You may be asked to provide additional information during negotiations in
order to verify the foreign citizen’s eligibility to participate on a SBIR contract.
Supplemental information provided in response to this paragraph will be protected in
accordance with the Privacy Act (5 U.S.C. 552a), if applicable, and the Freedom of
Information Act (5 U.S.C. 552(b)(6)).
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(9) Facilities/Equipment. Describe available instrumentation and physical facilities necessary
to carry out the Phase I effort. Justify equipment purchases in this section and include
detailed pricing information in the Cost Volume. 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.

(10) Subcontractors/Consultants. Involvement of a university or other subcontractors or
consultants in the project may be appropriate. If such involvement is intended, it should be
identified and described according to the Cost Breakdown Guidance. A minimum of two-
thirds of the research and/or analytical work in Phase I, as measured by direct and indirect
costs, must be conducted by the proposing firm, unless otherwise approved in writing by
the Contracting Officer. SBIR efforts may include subcontracts with Federal Laboratories
and Federally Funded Research and Development Centers (FFRDCs). A waiver is no
longer required for the use of federal laboratories and FFRDCs; however, proposers must
certify their use of such facilities on the Cover Sheet of the proposal.

(12) Prior, Current, or Pending Support of Similar Proposals or Awards. If a proposal
submitted in response to this BAA is substantially the same as another proposal that was
funded, is now being funded, or is pending with another Federal Agency, or another or the
same DoD Component, you must reveal this on the Proposal Cover Sheet and provide the
following information:

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

b. Date of proposal submission or date of award.

Title of proposal.

Name and title of principal investigator for each proposal submitted or award

received.

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

f. If award was received, state contract number.

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

o0

Note: If this does not apply, state in the proposal ""No prior, current, or pending
support for proposed work."

d. Contentofthe Cost Volume (Volume 3)

Complete the Cost VVolume by using the on-line cost volume form on the Defense SBIR/STTR
Innovation Portal (DSIP). Some items in the Cost Breakdown Guidance may not apply to the
proposed project. If that is the case, there is no need to provide information on each and every
item. What matters is that enough information be provided to allow us to understand how you
plan to use the requested funds if a contract is awarded.

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

(2) While special tooling and test equipment and material cost may be included under Phases I,
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e.

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 Component Contracting Officer, be advantageous to the
Government and should be related directly to the specific topic. These may include such
items as innovative instrumentation 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 BAA; however, cost sharing is not
required nor will it be an evaluation factor in the consideration of a Phase I proposal.

(5) A Phase I Option (if applicable) should be fully costed separately from the Phase | (base)
approach.

(6) All subcontractor costs and consultant costs must be detailed at the same level as prime
contractor costs in regard to labor, travel, equipment, etc. Provide detailed substantiation of
subcontractor costs in your cost proposal. Enter this information in the Explanatory
Material section of the on-line cost proposal form. The Supporting Documents VVolume
(Volume 5) may be used if additional space is needed.

When a proposal is selected for award, you must be prepared to submit further documentation
to the Component Contracting Officer to substantiate costs (e.g., an explanation of cost
estimates for equipment, materials, and consultants or subcontractors). For more information
about cost proposals and accounting standards, see http://www.dcaa.mil. Click on “Guidance”
and then click on “Audit Process Overview Information for Contractors.”

Company Commercialization Report (Volume 4)

The Company Commercialization Report (CCR) will NOT be available during the 20.2 BAA cycle for
Phase | or Direct to Phase Il proposals. No Commercialization Achievement Index (CAI) will be
generated. The CCR will be available for future DoD BAA cycles. If the CCR is available at thetime of
the Phase Il submission for any awarded Phase | efforts resulting from this BAA, the proposing firm is
required to submit the CCR for its Phase Il proposal.

Supporting Documents (Volume 5)

Volume 5 is provided for small businesses to submit additional documentation to support the
Technical Volume (Volume 2), and the Cost Volume (Volume 5).

Documents that are acceptable and may be included in VVolume 5 are:
Letters of Support

Additional Cost Information

Funding Agreement Certification

Technical Data Rights (Assertions)

Lifecycle Certification

Allocation of Rights

Other

Nouok,rwdE
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Refer to the Component-specific instructions for VVolume 5 requirements.
g. Fraud, Waste and Abuse Training (Volume 6)

Refer to the Component-specific instructions for the Fraud, Waste and Abuse Training
(Volume 6) requirements.

6.0 PHASE | EVALUATION CRITERIA

Proposals will be evaluated based on the criteria outlined below, unless otherwise specified in the
Component-specific instructions. Selections will be based on best value to the Government considering
the following factors which are listed in descending order of importance:

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

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

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

Cost reasonableness and realism shall also be considered to the extent appropriate.

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

7.0 PHASE Il PROPOSAL
7.1 Introduction

Unless the Component is participating in the Direct to Phase I, Phase Il proposals may only be submitted
by Phase | awardees. Submission of Phase Il proposals are not permitted at this time and, if submitted,
may be rejected without evaluation. Phase Il proposal preparation and submission instructions will be
provided by the DoD Components to Phase | awardees. See Component-specific instructions for more
information on Direct to Phase Il Program preparation and submission instructions.

If the Company Commercialization Report (CCR) is available at the time of Phase Il submission for any
awarded Phase | efforts resulting from this BAA, the proposing firm is required to submit the CCR for its
Phase 11 proposal.

7.2 Proposal Provisions

IMPORTANT -- While it is permissible, with proposal notification, to submit identical proposals or
proposals containing a significant amount of essentially equivalent work for consideration under
numerous federal program BAAs and solicitations, it is unlawful to enter into contracts or grants requiring
essentially equivalent effort. If there is any question concerning this, it must be disclosed to the soliciting
agency or agencies as early as possible. If a proposal submitted for a Phase 11 effort is substantially the
same as another proposal that was funded, is now being funded, or is pending with another Federal
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Agency, or another or the same DoD Component, you must reveal this on the Cover Sheet and provide
the information required in Section 5.4.c(11).

Due to specific limitations on the amount of funding and number of awards that may be awarded to a
particular firm per topic using SBIR/STTR program funds, Head of Agency Determinations are now
required before a different agency may make an award using another agency’s topic. This limitation does
not apply to Phase 111 funding. Please contact your original sponsoring agency before submitting a Phase
Il proposal to an agency other than the one who sponsored the original topic.

Section 4(b)(1)(i) of the SBIR and the STTR Policy Directives provide that, at the agency’s discretion,
projects awarded a Phase | under a solicitation for SBIR may transition in Phase Il to STTR and vice
versa. A firm wishing to transfer from one program to another must contact their designated technical
monitor to discuss the reasons for the request and the agency’s ability to support the request. The
transition may be proposed prior to award or during the performance of the Phase 1l effort. Agency
disapproval of a request to change programs shall not be grounds for granting relief from any contractual
performance requirement. All approved transitions between programs must be noted in the Phase 1l award
or award modification signed by the contracting officer that indicates the removal or addition of the
research institution and the revised percentage of work requirements.

7.3 Commercialization Strategy

Ata minimum, your commercialization strategy must address the following five questions:

(1) Whatis the first product that this technology will go into?

(2) Who will be the customers, and what is the estimated market size?

(3) How much money will be needed to bring the technology to market, and how will that money
be raised?

(4) Does the company contain marketing expertise and, if not, how will that expertise be brought
into the company?

(5) Who are the proposing firm’s competitors, and what is the price and/or quality advantage
over those competitors?

The commercialization strategy must also include a schedule showing the anticipated quantitative
commercialization results from the Phase Il project at one year after the start of Phase I, at the
completion of Phase Il, and after the completion of Phase Il (i.e., amount of additional investment, sales
revenue, etc.). After Phase Il award, the company is required to report actual sales and investment data in
its Company Commercialization Report (see Section 5.4.e) at least annually. For information on
formatting, page count and other details, please refer to the Component-specific instructions.

8.0 PHASE Il EVALUATIONCRITERIA

Phase Il proposals will be evaluated based on the criteria outlined below, unless otherwise specified in the
Component-specific instructions. Selections will be based on best value to the Government considering
the following factors which are listed in descending order of importance:

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

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

c. The potential for commercial (Government or private sector) application and the benefits
expected to accrue from this commercialization.
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Cost reasonableness and realism shall also be considered to the extent appropriate.

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

9.0 PHASE Il ENHANCEMENT POLICY

To further encourage the transition of SBIR research into DoD acquisition programs as well as the private
sector, certain DoD Components have developed their own Phase Il Enhancement policy. Under this
policy, the Component will provide a Phase Il awardee with additional Phase Il SBIR funding if the
company can match the additional SBIR funds with non-SBIR funds from DoD acquisition programs or
the private sector.

See component instructions for more details on Phase 11 Enhancement opportunities.

10.0 COMMERCIALIZATION READINESS PROGRAM (CRP)

The SBIR/STTR Reauthorization Act of 2011 established the Commercialization Pilot Program (CPP) as
a long-term program titled the Commercialization Readiness Program (CRP).

Each Military Department (Army, Navy, and Air Force) has established a Commercialization Readiness
Program. Additionally, each Department has developed criteria and processes to identify projects with the
potential for rapid transition to Phase 111 and that are expected to meet high priority needs of their
Department. A project's inclusion in the CRP is by invitation and at the discretion of the Departments.
CRP participants may receive a variety of assistance services and/or opportunities to facilitate the
transition of their projects. Participation in the CRP may also include modifications to existing Phase Il
contracts with additional non-SBIR funding, as well as additional SBIR funding beyond the normal SBIR
funding guidelines, to enhance ongoing projects with expanded research, development, test, or evaluation
to accelerate transition and commercialization. Additional reporting on CRP participants and results
achieved is required.

11.0 CONTRACTUAL REQUIREMENTS
11.1  Other Contract Requirements

Small Business Concerns (SBCs) are strongly encouraged to engage with their Contracting/Agreements
Office to determine what measures can be taken in the event contract performance is affected due to the
COVID-19situation. SBCs are encouraged to monitor the CDC Website, engage with your employees to
share information and discuss COVID-19 concerns employees may have. Please identify to your
Contracting/Agreements Officer potential impacts to the welfare and safety of your workforce and any
contract/OT performance issues. Most importantly, keep in mind that only your Contracting/Agreements
Officer can affect changes to your contract/OT.

Upon award of a contract, the contractor will be required to make certain legal commitments through
acceptance of Government contract clauses in the Phase | contract. The outline that follows is illustrative
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of the types of provisions required by the Federal Acquisition Regulation that will be included in the
Phase | 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.

b.

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

Inspection. Work performed under the contract is subject to Government inspection and
evaluation atall reasonable times.

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

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

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

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

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

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

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

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.

Officials Not to Benefit. No member of or delegate to Congress shall benefit from the contract.
Covenant Against Contingent Fees. No person or agency has been employed to solicit or
secure the contract upon an understanding for compensation except bona fide employees or
commercial agencies maintained by the contractor for the purpose of securing business.
Gratuities. The contract may be terminated by the Government if any gratuities have been
offered to any representative of the Government to secure the contract.

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

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

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

Unique Identification (UID). If your proposal identifies hardware that will be delivered to the
government be aware of the possible requirement for unique item identification in accordance
with DFARS 252.211-7003.

Publication Approval. Government review and approval will be required prior to any
dissemination or publication, except within and between the Contractor and any subcontractors,
of classified and non-fundamental information developed under this contract or contained in
the reports to be furnished pursuant to this contract.

Animal Welfare. Contracts involving research, development, test, evaluation, or training on
vertebrate animals will incorporate DFARS clause 252.235-7002.

Protection of Human Subjects. Effective 29 July 2009, contracts that include or may include
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research involving human subjects in accordance with 32 CFR Part 219, DoD Directive
3216.02 and 10 U.S.C. 980, including research that meets exemption criteria under 32 CFR
219.101(b), will incorporate DFARS clause 252.235-7004.

u. E-Verify. Contracts exceeding the simplified acquisition threshold may include the FAR clause
52.222-54 “Employment Eligibility Verification” unless exempted by the conditions listed at
FAR 22.1803.

v. ITAR. Inaccordance with DFARS 225.7901-4, Export Control Contract Clauses, the clause
found at DFARS 252.225-7048, Export-Controlled Items (June 2013), must be included in all
BAAs/solicitations and contracts. Therefore, all awards resulting from this BAA will include
DFARS 252.225-7048. Full text of the clause may be found at
https //www.govinfo.gov/content/pkg/CFR-2013-title48-vol3/pdf/CFR-2013-title48-vol3-
sec252-225-7048.pdf.

w. Cybersecurity. Any Small Business Concern receiving an SBIR award is required to provide
adequate security on all covered contractor information systems. Specific security requirements
are listed in DFARS 252.204.7012, and compliance is mandatory.

11.2 Commercialization Updates in Phase 11

If, after completion of Phase I, the contractor is awarded a Phase 11 contract, the contractor shall be
required to periodically update the following commercialization results of the Phase Il project through the
Web site at https://www.dodsbirsttr.mil/submissions/:
a. Sales revenue from new products and non-R&D services resulting from the Phase Il
technology;
b. Additional investment from sources other than the federal SBIR/STTR Program in activities
that further the development and/or commercialization of the Phase Il technology;
c. Whether the Phase Il technology has been used in a fielded DoD system or acquisition program
and, if so, which system or program;
d. The number of patents resulting from the contractor's participation in the SBIR/STTR Program;
Growth in number of firm employees; and
f.  Whether the firm has completed aninitial public offering of stock (IPO) resulting, in part, from
the Phase Il project.

@

These updates on the project will be required one year after the start of Phase 11, at the completion of
Phase 1, and subsequently when the contractor submits a new SBIR or STTR proposal to DoD. Firms
that do not submit a new proposal to DoD will be asked to provide updates on an annual basis after the
completion of Phase II.

11.3  Prohibition on Contracting with Persons that have Business Operations with the Maduro
Regime

Section 890 of the National Defense Authorization Act (NDAA) for Fiscal Year (FY) 2020 prohibits
entering into a contract for the procurement of products or services with any person that has business
operations with an authority of the government of Venezuela that is not recognized as the legitimate
government of Venezuela by the United States Government, unless an exception applies. See provision
252.225-7974 Class Deviation 2020-O0005 “Prohibition on Contracting with Persons that have Business
Operations with the Maduro Regime.

11.4  Copyrights

With prior written permission of the Contracting Officer, the awardee may copyright (consistent with
appropriate national security considerations, if any) material developed with DoD support. DoD receives
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a royalty-free license for the Federal Government and requires that each publication contain an
appropriate acknowledgment and disclaimer statement.

11.5 Patents

Small business firms normally may retain the principal worldwide patent rights to any invention
developed with Government support. The Government receives a royalty-free license for its use, reserves
the right to require the patent holder to license others in certain limited circumstances, and requires that
anyone exclusively licensed to sell the invention in the United States must normally manufacture it
domestically. To the extent authorized by 35 USC 205, the Government will not make public any
information disclosing a Government-supported invention for a period of five years to allow the awardee
to pursue a patent. See also Invention Reporting in Section 11.6.

11.6  Technical Data Rights

Rights in technical data, including software, developed under the terms of any contract resulting from
proposals submitted in response to this BAA generally remain with the contractor, except that the
Government obtains a royalty-free license to use such technical data only for Government purposes
during the period commencing with contract award and ending twenty years after completion of the
project under which the data were generated. This data should be marked with the restrictive legend
specified in DFARS 252.227-7018 Class Deviation 2020-O0007. Upon expiration of the twenty-year
restrictive license, the Government has unlimited rights in the SBIR data. During the license period, the
Government may not release or disclose SBIR data to any person other than its support services
contractors except: (1) For evaluation purposes; (2) As expressly permitted by the contractor; or (3) A
use, release, or disclosure that is necessary for emergency repair or overhaul of items operated by the
Government. See DFARS clause 252.227-7018 Class Deviation 2020-O0007 "Rights in Noncommercial
Technical Data and Computer Software — Small Business Innovation Research (SBIR) Program.”

If a proposer plans to submit assertions in accordance with DFARS 252.227-7017 Class Deviation 2020-
00007, those assertions must be identified and assertion of use, release, or disclosure restriction MUST
be included with your proposal submission. The contract cannot be awarded until assertions have been
approved.

11.7  Invention Reporting

SBIR awardees must report inventions to the Component within two months of the inventor’s report to
the awardee. The reporting of inventions may be accomplished by submitting paper documentation,
including fax, or through the Edison Invention Reporting System at www.iedison.gov for those agencies
participating in iEdison.

11.8 Final Technical Reports - Phase | through Phase 111

a. Content: A final report is required for each project phase. The reports must contain in detail
the project objectives, work performed, results obtained, and estimates of technical feasibility.
A completed SF 298, "Report Documentation Page,” will be used as the first page of the report.
submission resources at
http://www.dtic. mil/dtic/submit/guidance on submitting docs to dtic.html. In addition,
monthly status and progress reports may be required by the DoD Component.

b. SF 298 Form “Report Documentation Page” Preparation:
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(1) If desirable, language used by the company in its Phase Il proposal to report Phase |
progress may also be used in the final report.

(2) For each unclassified report, the company submitting the report should fill in Block 12
(Distribution/Availability Statement) of the SF 298, "Report Documentation Page,” with
the following statement: “Distribution authorized to U.S. Government only; Proprietary
Information, (Date of Determination). Other requests for this document shall be referred to
the Component SBIR Program Office.” Note: Data developed under a SBIR contract is
subject to SBIR Data Rights which allow for protection under DFARS 252.227-7018 Class
Deviation 2020-00007 (see Section 11.5, Technical Data Rights). The sponsoring DoD
activity, after reviewing the company's entry in Block 12, has final responsibility for
assigning a distribution statement.

For additional information on distribution statements see the following Defense Technical
Information Center (DTIC) Web site: https://discover.dtic. mil/wp-
content/uploads/2018/09/distribution statements and reasonsSept2018. pdf

(3) Block 14 (Abstract) of the SF 298, "Report Documentation Page" must include as the first
sentence, "Report developed under SBIR contract for topic [insert BAA topic number.
[Follow with the topic title, if possible.]” The abstract must identify the purpose of the
work and briefly describe the work conducted, the findings or results and the potential
applications of the effort. Since the abstract will be published by the DoD, it must not
contain any proprietary or classified data and type “UU” in Block 17.

(4) Block 15 (Subject Terms) of the SF 298 must include the term "SBIR Report™.

c. Submission: Inaccordance with DoD Directive 3200.12 and DFARS clause 252.235-7011, a
copy of the final report shall be submitted (electronically or on disc) to:

Defense Technical Information Center
ATTN: DTIC-OA (SBIR)
8725 John J Kingman Road, Suite 0944
Ft. Belvoir, VA 22060-6218
Delivery will normally be within 30 days after completion of the Phase I technical effort.

Other requirements regarding submission of reports and/or other deliverables will be defined in the
Contract Data Requirements List (CDRL) of each contract.

Special instructions for the submission of CLASSIFIED reports will be defined in the delivery schedule
of the contract.

DO NOT E-MAIL Classified or controlled unclassified reports, or reports containing SBIR Data Rights
protected under DFARS 252.227-7018 Class Deviation 2020-O0007.
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ARMY
20.2 Small Business Innovation Research (SBIR)
Proposal Submission Instructions

INTRODUCTION

The U.S. Army Combat Capabilities Development Command (CCDC) is responsible for execution of the
Army SBIR Program. Information on the Army SBIR Program can be found at the following Website:
https://lwww.armysbir.army.mil/.

Broad Agency Announcement (BAA), topic, and general questions regarding the SBIR Program should
be addressed according to the DOD Program BAA. For technical questions about the topic during the
pre-release period, contact the Topic Authors listed for each topic in the BAA. To obtain answers to
technical questions during the formal BAA period, visit https://www.dodsbirsttr.mil/submissions/.
Specific questions pertaining to the Army SBIR Program should be submitted to:

Monroe Harden

Acting Program Manager, Army SBIR
usarmy.apg.ccdc.mbx.sbir-program-managers-helpdesk@ mail. mil
U.S. Army Combat Capabilities Development Command

6662 Gunner Circle

Aberdeen Proving Ground, MD 21005-1322

TEL: 866-570-7247

The Army participates in three DOD SBIR BAAs each year. Proposals not conforming to the terms of
this BAA will not be considered. Only Government personnel will evaluate proposals with the exception
of technical personnel from Irving Burton Associates and ICON who will provide Advisory and
Assistance Services to the Army and technical analysis in the evaluation of proposals submitted against
Army topic numbers:

e AZ20-136 “Automated Encounter Documentation and Data Driven Decision Support
Systems” (Irving Burton Associates)

o A20-137 “To Develop and Demonstrate an Advanced Combat Would Care Technology
that Prevents Sepsis from Infected Traumatized Tissue” (ICON)

The individuals from Irving Burton Associates and ICON will be authorized access to only those portions
of the proposal data and discussions that are necessary to enable them to perform their respective duties.
These institutions are expressly prohibited from competing for SBIR awards and from scoring or ranking
of proposals or recommending the selection of a source. Inaccomplishing their duties related to the
selection processes, the aforementioned institutions may require access to proprietary information
contained in the offerors’ proposals. Therefore, pursuant to FAR 9.505-4, the institutions must execute an
agreement that states that they will (1) protect the offerors’ information from unauthorized use or
disclosure for as long as it remains proprietary and (2) refrain from using the information for any purpose
other than that for which it was furnished. These agreements will remain on file with the Army SBIR
program management office at the address above.
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PHASE | PROPOSAL SUBMISSION

SBIR Phase | proposals have three VVolumes: Proposal Cover Sheet, Technical Volume, and Cost
Volume. Please note that the Army will not be acce pting a Volume Five (Supporting
Documents), nor a Volume Six (Fraud, Waste and Abuse) as noted at the DOD SB IR website.
The Technical Volume .pdf document has a 20-page limit including: table of contents, pages
intentionally left blank, references, letters of support, appendices, technical portions of subcontract
documents (e.g., statements of work and resumes) and any other attachments. Small businesses
submitting a Phase | Proposal must use the DOD SBIR electronic proposal submission system
(https://www.dodshbirsttr.mil/submissions/). This site contains step-by-step instructions for the
preparation and submission of the Proposal Cover Sheet, Cost Volume, and how to upload the
Technical Volume. For general inquiries or problems with proposal electronic submission, contact
the DOD SBIR Help Desk at 703-214-1333.

The small business will also need to register at the Army SBIR Small Business website:
https:/sbir.army.mil/SmallBusiness/ in order to receive information regarding proposal
status/debriefings, summary reports, impact/transition stories, and Phase Il plans. PLEASE NOTE:
If this is your first time submitting an Army SBIR proposal, you will not be able to register your firm
atthe Army SBIR Small Business website until after all of the proposals have been downloaded and
we have transferred your company information to the Army Small Business website. This can take
up to one week after the end of the proposal submission period.

Do not include blank pages, duplicate the electronically generated cover pages or put information
normally associated with the Technical Volume such as descriptions of capability or intent in other
sections of the proposal as these will count toward the 20-page limit.

Only the electronically generated Cover Sheets and Cost VVolume are excluded from the 20-page

limit. Army Phase | proposals submitted containing a Technical Volume .pdf document
containing over 20 pageswill be deemed NON-COMPLIANT and will not be evaluated. It is the
responsibility of the Small Business to ensure that once the proposal is submitted and uploaded
into the system that the technical volume .pdf document complies with the 20 page limit.

Phase | proposals must describe the "vision” or “end-state™ of the research and the most likely strategy or
path for transition of the SBIR project from research to an operational capability that satisfies one or more
Army operational or technical requirements in a new or existing system, larger research program, or as a
stand-alone product or service.

Phase | proposals will be reviewed for overall merit based upon the criteria in Section 6.0 of the DOD
Program BAA.
20.2 Phase | Key Dates

BAA closes, proposals due 2 Jul 2020, 12:00 pm ET
Phase I Evaluations 7 Jul 2020 — 29 Sep 2020
Phase | Selections Announced 30 Sep 2020

Phase | Award Goal 30 Nov 2020*

*Subject to the Congressional Budget process
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PHASE | OPTION MUST BE INCLUDED AS PART OF PHASE | PROPOSAL

The Army implements the use of a Phase | Option that may be exercised to fund interim Phase | activities
while a Phase Il contract is being negotiated. Only Phase | efforts selected for Phase 11 awards through
the Army’s competitive process will be eligible to have the Phase I Option exercised. The Phase I
Option, which must be included as part of the Phase | proposal, should cover activities over a period of
up to four months and describe appropriate initial Phase Il activities that may lead to the successful
demonstration of a product or technology. The Phase | Option must be included within the 20-page limit
for the Phase | proposal. Do not include blank pages, duplicate the electronically generated cover pages
or put information normally associated with the Technical Volume such as descriptions of capability or
intent, in other sections of the proposal as these will count toward the 20 page limit.

PHASE | COST VOLUME

A firm fixed price or cost plus fixed fee Phase | Cost Volume with maximum dollar amount of $167,500
must be submitted in detail online. Proposers that participate in this BAA must complete a Phase | Cost
Volume not to exceed a maximum dollar amount of $111,500 for the six months base period and a Phase
| Option Cost Volume not to exceed a maximum dollar amount of $56,000 for the four months option
period. The Phase | and Phase | Option costs must be shown separately but may be presented side -by-side
in a single Cost Volume. The Cost Volume DOES NOT count toward the 20-page Phase | proposal
limitation when submitted via the submission site’s on-line form. When submitting the Cost VVolume,
complete the Cost Volume form on the DOD Submission site, versus submitting it within the body of the
uploaded proposal.

PHASE Il PROPOSAL SUBMISSION

Only Small Businesses that have been awarded a Phase | contract for a specific topic can submit a
Phase Il proposal for that topic. Small businesses submitting a Phase Il Proposal must use the DOD
SBIR electronic proposal submission system (https://www.dodsbirsttr.mil/submissions/). This site
contains step-by-step instructions for the preparation and submission of the Proposal Cover Sheet, the
Cost Volume, and how to upload the Technical Volume, and the Company Commercialization
Report. For general inquiries or problems with proposal electronic submission, contactthe DOD
Help Desk at 703-214-1333.

Army SBIR has four cycles in each FY for Phase Il submission. A single Phase Il proposal can be
submitted by a Phase | awardee within one, and only one, of four submission cycles and must be
submitted between 4to 17 months from the Phase I contract award date. Any proposals that are not
submitted within these four submission cycles and before 4 months or after 17 months from the
contract award date will not be evaluated. The submission window opens at 0001hrs (12:01 AM)
eastern time on the first day and closes at 2359 hrs (11:59 PM) eastern time on the last day. Any
subsequent Phase |1 proposal (i.e., a second Phase 11 subsequent to the initial Phase Il effort) shall be
initiated by the Government Technical Point of Contact for the initial Phase 11 effort and must be
approved by Army SBIR PM in advance.

The next available four Phase 11 submission cycles following the announcement of selections for the
20.1 BAA are:

2021(b) 1 Mar — 30 Mar 2021
2021(c) 15 Jun - 14 Jul 2021

2021(d) 2 Aug — 31 Aug 2021
2022(a) 15 Oct— 14 Nov 2021
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PLEASE NOTE: Do not start entering your Phase 11 Proposal to the DOD Submission Website
before the start date as any proposals started before the published start date and not submitted by the
published end date will not be evaluated.

For other submission cycles see the schedule below, and always check with the Army SBIR Program
Managers Office helpdesk for the exact dates.

SUBMISSION CYCLES TIMEFRAME

Cycle One 30 calendar days starting on or about 15 October*
Cycle Two 30 calendar days starting on or about 1 March*
Cycle Three 30 calendar days starting on or about 15 June*
Cycle Four 30 calendar days starting on or about 1 August*

*Submission cycles will open on the date listed unless it falls on a weekend or a Federal Holiday. In
those cases, it will open on the next available business day.

Army SBIR Phase Il Proposals have four Volumes: Proposal Cover Sheet, Technical Volume, Cost
Volume and the Company Commercialization Report. The Technical VVolume .pdf document has a 38-
page limit including: table of contents, pages intentionally left blank, references, letters of support,
appendices, technical portions of subcontract documents (e.g., statements of work and resumes), data
assertions and any attachments. Do not include blank pages, duplicate the electronically generated cover
pages or put information normally associated with the Technical VVolume in other sections of the
proposal as these will count toward the 38 page limit. As with the Phase I proposals, it is the proposing

firm’s responsibility to verify that the Technical Volume .pdf document does not exceed the page limit
after upload to the DOD SBIR/STTR Submission site.

Only the electronically generated Cover Sheet, Cost Volume and Company Commercialization Report
are excluded from the 38-page Technical \Volume.

Army Phase 11 Proposals submitted containing a Technical Volume .pdf document over 38 pages
will be deemed NON-COMPLIANT and will not be evaluated.

Army Phase 11 Cost VVolumes must contain a budget for the entire 24 month Phase 11 period not to exceed
the maximum dollar amount of $1,100,000. During contract negotiation, the contracting officer may
require a Cost VVolume for year one and year two. The proposal cost volumes must be submitted using
the Cost Volume format (accessible electronically on the DOD submission site), and may be presented
side-by-side on asingle Cost Volume Sheet. The total proposed amount should be indicated on the
Proposal Cover Sheet as the Proposed Cost. Phase 11 projects will be evaluated after the first year prior to
extending funding for the second year.

Small businesses submitting a proposal are required to develop and submit a technology transition and
commercialization plan describing feasible approaches for transitioning and/or commercializing the
developed technology in their Phase 11 proposal.

DOD is not obligated to make any awards under Phase I, 11, or I11. For specifics regarding the evaluation

and award of Phase I or Il contracts, please read the DOD Program BAA very carefully. Phase Il
proposals will be reviewed for overall merit based upon the criteria in Section 8.0 of the BAA.
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B1O0 HAZARD MATERIAL AND RESEARCH INVOLVING ANIMAL OR HUMAN SUBJECTS

Any proposal involving the use of Bio Hazard Materials must identify in the Technical Volume whether
the contractor has been certified by the Government to perform Bio Level - 1, 11 or 111 work.

Companies should plan carefully for research involving animal or human subjects, or requiring access to
government resources of any kind. Animal or human research must be based on formal protocols that are
reviewed and approved both locally and through the Army's committee process. Resources such as
equipment, reagents, samples, data, facilities, troops or recruits, and so forth, must all be arranged
carefully. The few months available for a Phase I effort may preclude plans including these elements,
unless coordinated before a contract is awarded.

FOREIGN NATIONALS

If the offeror proposes to use a foreign national(s) [any person who is NOT a citizen or national of the
United States, a lawful permanent resident, or a protected individual as defined by 8 U.S.C. 1324b (a) (3)
— refer to Section 3.5 of this BAA for definitions of “lawful permanent resident” and “protected
individual’] as key personnel, they must be clearly identified. For foreign nationals, you must provide
country of origin, the type ofvisa or work permit under which they are performing and an
explanation of their anticipated level of involvement on this project. Please ensure no Privacy Act
information is included in this submittal.

OZONE CHEMICALS

Class 1 Ozone Depleting Chemicals/Ozone Depleting Substances are prohibited and will not be allowed
for use in this procurement without prior Government approval.

CONTRACTOR MANPOWER REPORTING APPLICATION (CMRA)

The Contractor Manpower Reporting Application (CMRA) is a Department of Defense Business
Initiative Council (BIC) sponsored program to obtain better visibility of the contractor service workforce.
This reporting requirement applies to all Army SBIR contracts.

Offerors are instructed to include an estimate for the cost of complying with CMRA as part of the Cost
Volume for Phase | ($111,500 maximum), Phase | Option ($56,000 maximum), and Phase II
($1,100,000 maximum), under “CMRA Compliance” in Other Direct Costs. This is an estimated total
cost (if any) that would be incurred to comply with the CMRA requirement. Only proposals that receive
an award will be required to deliver CMRA reporting, i.e. if the proposal is selected and an award is
made, the contract will include a deliverable for CMRA.

To date, there has been a wide range of estimated costs for CMRA. While most final negotiated costs
have been minimal, there appears to be some higher cost estimates that can often be attributed to
misunderstanding the requirement. The SBIR Program desires for the Government to pay a fair and
reasonable price. This technical analysis is intended to help determine this fair and reasonable price for
CMRA as it applies to SBIR contracts.

e The Office of the Assistant Secretary of the Army (Manpower & Reserve Affairs) operates and
maintains the secure CMRA System. The CMRA Web site is located here: https://www.ecmra.mil/.

e The CMRA requirement consists of the following items, which are located within the contract
document, the contractor's existing cost accounting system (i.e. estimated direct labor hours,
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estimated direct labor dollars), or obtained from the contracting officer representative:

(1) Contract number, including task and delivery order number;

(2) Contractor name, address, phone number, e-mail address, identity of contractor employee
entering data;

(3) Estimated direct labor hours (including sub-contractors);

(4) Estimated direct labor dollars paid this reporting period (including sub-contractors);

(5) Predominant Federal Service Code (FSC) reflecting services provided by contractor (and
separate predominant FSC for each sub-contractor if different);

(6) Organizational title associated with the Unit Identification Code (UIC) for the Army
Requiring Activity (The Army Requiring Activity is responsible for providing the contractor
with its UIC for the purposes of reporting this information);

(7) Locations where contractor and sub-contractors perform the work (specified by zip code in
the United States and nearest city, country, when in an overseas location, using standardized
nomenclature provided on Web site);

e The reporting period will be the period of performance not to exceed 12 months ending September
30 of each government fiscal year and must be reported by 31 October of each calendar year.

e According to the required CMRA contract language, the contractor may use a direct XML data
transfer to the Contractor Manpower Reporting System database server or fill in the fields on the
Government Web site. The CMRA Web site also has a no-cost CMRA XML Converter Tool.

Given the small size of our SBIR contracts and companies, it is our opinion that the modification of
contractor payroll systems for automatic XML data transfer is not in the best interest of the Government.
CMRA is an annual reporting requirement that can be achieved through multiple means to include manual
entry, MS Excel spreadsheet development, or use of the free Government XML converter tool. The
annual reporting should take less than a few hours annually by an administrative level employee.

Depending on labor rates, we would expect the total annual cost for SBIR companies to not exceed
$500.00 annually, or to be included in overhead rates.

DISCRETIONARY TECHNICAL AND BUSINESS ASSISTANCE (TABA) (FORMERLY
KNOWN ASDISCRETIONARY TECHNICAL ASSISTANCE)

In accordance with section 9(q) of the Small Business Act (15 U.S.C. 638(q)), the Army will provide
technical assistance services to small businesses engaged in SBIR projects through a network of scientists
and engineers engaged in a wide range of technologies. The objective of this effort is to increase Army
SBIR technology transition and commercialization success thereby accelerating the fielding of
capabilities to Soldiers and to benefit the nation through stimulated technological innovation, improved
manufacturing capability, and increased competition, productivity, and economic growth.

The Army has stationed nine Technical Assistance Advocates (TAAS) across the Army to provide
technical assistance to small businesses that have Phase | and Phase Il projects with the participating
organizations within their regions.

For more information go to: https://www.armysbir.army.mil, then click the “SBIR” tab, and then
click on Transition Assistance/Technical Assistance.
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This technical and business assistance to SBIR awardees to assist in:

e Making better technical decisions on SBIR projects
Solving technical problems that arise during SBIR projects;
e Minimizing technical risks associated with SBIR projects; and

e Developing and commercializing new commercial products and processes
resulting from such projects including intellectual property protections.

Army may provide up to $5,000 of SBIR funds for the technical assistance described above
for each Phase | award, and $10,000 per Phase 11 project to these vendors for direct support to
SBIR awardees.

Alternatively, a SBIR firm may directly acquire the technical assistance services described
above and not through the vendor selected by the Components. Firms must request this
authority from the agency and clearly identify the need for assistance (purpose and objective of
required assistance), provide details on the provider of the assistance (name and point of
contact for performers) and why the proposed TABA providers are uniquely skilled to conduct
the work (specific experience in providing the assistance proposed), and the cost of the required
assistance (costs and hours proposed or other details on arrangement). This information must be
included in the Explanatory Material section of the firm’s cost proposal specifically identified
as “Discretionary Technical and Business Assistance.”

If the awardee demonstrates this requirement sufficiently, the agency shall permit the awardee
to acquire such technical assistance itself, in an amount up to $5,000 for each Phase | award
and $10,000 for each Phase Il project, as an allowable cost of the SBIR award. The per year
amount will be in addition to the award and is not subject to any profit or fee by the requesting
(SBIR) firm and is inclusive of all indirect rates.

The TABA provider may not be the requesting firm, an affiliate of the requesting firm, an
investor of the requesting firm, or a subcontractor or consultant of the requesting firm
otherwise required as part of the paid portion of the research effort (e.g. research partner or
research institution).

Failure to include the required information in the Phase | and/or Phase Il proposal will result
in the request for discretionary technical and business assistance being disapproved. Requests
for TABA funding outside of the Phase I or Phase 11 proposal submission will not be
considered. If the firm is approved for TABA from a source other than that provided by the
agency, the firm may not be eligible for the technical assistance services normally provided by
those organizations. Small business concerns that receive technical or business assistance as
described in this section are required to submit a description of the assistance provided, and
the benefits and results achieved. Contact the Army SBIR Program Office for any other
considerations.

NOTE: The Small Business Administration (SBA) is currently developing regulations
governing TABA. All regulatory guidance produced by SBA will apply to any SBIR
contracts where TABA s utilized.

It should also be noted that if approved for discretionary technical and business assistance

from an outside source, the firm will not be eligible for the Army’s Technical Assistance
Advocate support. All details of the TABA agency and what services they will provide must
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be listed in the technical proposal under “consultants”. The request for TABA must include
details on what qualifies the TABA firm to provide the services that you are requesting, the
firm name, a point of contact for the firm, and a web site for the firm. List all services that
the firm will provide and why they are uniquely qualified to provide these services. The
award of TABA funds is not automatic and must be approved by the Army SBIR Program
Manager. The maximum TABA dollar amount that can be requested in a Phase | Army
SBIR proposal is $5,000. The maximum TABA dollar amount that can be requested in a
Phase Il Army SBIR proposal is $5,000 per year (for a total of $10,000 for two years).

COMMERCIALIZATION READINESS PROGRAM (CRP)

The objective of the CRP effortis to increase Army SBIR technology transition and commercialization
success and accelerate the fielding of capabilities to Soldiers. The CRP: 1) assesses and identifies SBIR
projects and companies with high transition potential that meet high priority requirements; 2) matches
SBIR companies to customers and facilitates collaboration; 3) facilitates detailed technology transition
plans and agreements; 4) makes recommendations for additional funding for select SBIR projects that
meet the criteria identified above; and 5) tracks metrics and measures results for the SBIR projects within
the CRP.

Based on its assessment of the SBIR project’s potential for transition as described above, the Army
utilizes a CRP investment fund of SBIR dollars targeted to enhance ongoing Phase |1 activities with
expanded research, development, test and evaluation to accelerate transition and commercialization. The
CRP investment fund must be expended according to all applicable SBIR policy on existing Phase Il
availability of matching funds, proposed transition strategies, and individual contracting arrangements.

NON-PROPRIETARY SUMMARY REPORTS

All award winners must submit a non-proprietary summary report at the end of their Phase I project and
any subsequent Phase Il project. The summary report is unclassified, non-sensitive and non-proprietary
and should include:

A summation of Phase | results

A description of the technology being developed

The anticipated DOD and/or non-DOD customer

The plan to transition the SBIR developed technology to the customer

The anticipated applications/benefits for government and/or private sector use

An image depicting the developed technology

The non-proprietary summary report should not exceed 700 words, and is intended for public viewing on
the Army SBIR/STTR Small Business area. This summary report is in addition to the required final
technical report and should require minimal work because most of this information is required in the final
technical report. The summary report shall be submitted in accordance with the format and instructions
posted within the Army SBIR Small Business Portal at:

https://sbir.army.mil/SmallBusiness/ and is due within 30 days of the contract end date.

ARMY SBIR PROGRAM COORDINATORS (PCs) for Army SBIR PHASE 20.2

Participating Organizations Program Coordinator Phone
Army Futures Command (AFC) Casey Perley 716-574-6311
Armaments Center (AC) Ben Call 973-724-6275

Sheila Speroni 973-724-6935
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Auviation and Missile Center Dawn Gratz 256-842-3272
(AVMC-A)
Aviation and Missile Center Dawn Gratz 256-842-3272
(AVMC-M)

Army Research Laboratory (ARL)

Francis Rush
Nicole Fox

919-549-4347
919-549-4395

Army Test & Evaluation Command
(ATEQ)

Kendra Raab

443-861-9344

Command, Control, Computers,

Surveillance and Reconnaissance
(C5ISR)

Communications, Cyber, Intelligence,

Lauren Marzocca

410-395-4665

Chemical Biological Center (CBC)

Martha Weeks

410-436-5391

Ground Vehicle Systems Center
(GVSC)

George Pappageorge

586-282-4915

JPEO Armaments and Ammunition

Vincent Matrisciano

973-724-2765

JPEO Chemical, Biological,
Radiological, and Nuclear Defense
(CBRND)

Jacqueline Yearby-Wade

410-417-3596

Command (MRDC)

Medical Research and Development

James Myers

301-619-7377

(SMDC)

PEO Command, Control and Meisi Amaral 443-395-6725
Communications Tactical (PEO C3T)

PEO Intelligence, Electronic Warfare | Michael Voit 443-861-7851
& Sensors (PEO IEW&S)

PEO Soldier Mary Harwood 703-704-0211
Soldier Center Cathy Polito 508-206-3497
Space and Missile Defense Command | Jason Calvert 256-955-5630

ARMY SUBMISSION OF FINAL TECHNICAL REPORTS

A final technical report is required for each project. Per DFARS clause 252.235-7011
(http://www.acq.osd.mil/dpap/dars/dfars/html/current/252235.htm#252.235-7011), each contractor shall
(a) Submit two copies of the approved scientific or technical report delivered under the contract to the
Defense Technical Information Center, Attn: DTIC-O, 8725 John J. Kingman Road, Fort Belvoir, VA
22060-6218; (b) Include a completed Standard Form 298, Report Documentation Page, with each copy of
the report; and (c) For submission of reports in other than paper copy, contact the Defense Technical
Information Center or follow the instructions at https://discover.dtic.mil/.

PROTEST PROCEDURES

Refer to the DOD Program Announcement for procedures to protest the Broad Agency Announcement.
As further prescribed in FAR 33.106(b), FAR 52.233-3, Protests after Award should be submitted to:
Monroe Harden

Acting Program Manager

Army Small Business Innovation Research (SBIR)
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Phone: 866-570-7247
Email: usarmy.apg.ccdc.mbx.sbir-program-managers-helpdesk@ mail. mil

These protests will then be forwarded to the appropriate contracting officer based on the sponsoring
organization for the topic.

DEPARTMENT OF THE ARMY PROPOSAL CHECKLIST

This is a Checklist of Army Requirements for your proposal. Please review the checklist to ensure that
your proposal meets the Army SBIR requirements. You must also meet the general DOD requirements
specified in the BAA. Failure to meet these requirements will result in your proposal not being
evaluated or considered for award. Do not include this checklist with your proposal.

1. The proposal addresses a Phase | effort (up to $111,500 with up to a six-month duration) AND an
optional effort (up to $56,000 for an up to four-month period to provide interim Phase Il funding).

2. The proposal is limited to only ONE Army BAA topic.

3. The technical content of the proposal, including the Option, includes the items identified in
Section 5.4 of the BAA.

4. SBIR Phase | Proposals have three (3) sections: Proposal Cover Sheet, Technical VVolume, and
Cost Volume. The Technical Volume .pdf document has a 20-page limit including, but not
limited to: table of contents, pages intentionally left blank, references, letters of support,
appendices, technical portions of subcontract documents [e.g., statements of work and resumes]
and all attachments. However, offerors are instructed to NOT leave blank pages, duplicate the
electronically generated cover pages or put information normally associated with the Technical
Volume in other sections of the proposal submission as THESE WILL COUNT AGAINST
THE 20-PAGE LIMIT. Any information that details work involved that should be in the
technical volume but is inserted into other sections of the proposal will count against the page
count. ONLY the electronically generated Cover Sheet and Cost VVolume are excluded from the
Technical VVolume .pdf 20-page limit. Army Phase | proposals submitted with a Technical
Volume .pdf document of over 20-pages will be deemed NON-COMPLIANT and will not be
evaluated.

5. The Cost Volume has been completed and submitted for both the Phase 1 and Phase | Option
and the costs are shown separately. The Army requires that small businesses complete the Cost
Volume form on the DOD Submission site, versus submitting within the body of the uploaded
proposal. The total cost should match the amount on the cover pages.

6. Requirement for Army Accounting for Contract Services, otherwise known as CMRA reporting
is included in the Cost Volume (offerors are instructed to include an estimate for the cost of
complying with CMRA).

7. Ifapplicable, the Bio Hazard Material level has been identified in the Technical VVolume.
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8. Ifapplicable, plan for research involving animal or human subjects, or requiring access to
government resources of any kind.

9. The Phase I Proposal describes the "vision" or “end-state” of the research and the most likely
strategy or path for transition of the SBIR project from research to an operational capability that
satisfies one or more Army operational or technical requirements in a new or existing system,
larger research program, or as a stand-alone product or service.

10. If applicable, Foreign Nationals are to be identified in the proposal.
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Direct Wall Shear Stress Measurement for Rotor Blades
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Multi-Solution Precision Location Determination System to be Operational in a Global
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A20-101 TITLE: Continuous Flow Recrystallization of Energetic Nitramines

RT&L FOCUS AREA(S): General Warfighting
TECHNOLOGY AREA(S): Materials

The technology within this topic is restricted under the International Traffic in Arms Regulation (ITAR),
22 CFR Parts 120-130, which controls the export and import of defense-related material and services,
including export of sensitive technical data, or the Export Administration Regulation (EAR), 15 CFR
Parts 730-774, which controls dual use items. Offerors must disclose any proposed use of foreign
nationals (FNSs), their country(ies) of origin, the type of visa or work permit possessed, and the statement
of work (SOW) tasks intended for accomplishment by the FN(s) in accordance with section 3.5 of the
Announcement. Offerors are advised foreign nationals proposed to perform on this topic may be restricted
due to the technical data under US Export Control Laws.

OBJECTIVE: Design, develop and demonstrate a continuous process for direct recrystallization of
energetic materials.

DESCRIPTION: Energetic materials are dual-use materials used in private industry, recreational sport,
and military applications. Energetic materials are extremely dangerous to handle. Unfortunately the
manufacturing processes used today are decades-old using antiquated equipment. This has resulted in
catastrophic events leading to injury and death over the years. The design and engineering capabilities
available today, along with innovative technologies that were not available decades ago, offer a unique
opportunity for the implementation of safer and sustainable manufacturing processes for energetics. The
main steps include the reaction, filtration, and recrystallization while extraction and distillation processes
are also utilized depending on the material. These steps typically include an operator interfacing with
sometimes dangerous intermediates and products. The main reaction can be done in batch or continuous
reactors. Development of continuous flow synthetic approaches applied to energetic materials have
demonstrated several advantages including reduced waste, material in process, process control and
product quality. In order to fully realize the potential of continuous flow synthesis it needs to be paired
with complementary continuous flow technologies including filtration, recrystallization, extraction, and
distillation. Continuous flow recrystallization presents one of the largest challenges and opportunities in
continuous flow preparation of nitramines including RDXand HMX. The pharmaceutical industry has
demonstrated use of continuous flow recrystallization to result in improved purity, particle size control
and particle size distribution. This topic desires continuous flow recrystallization strategies for direct
recrystallization to each of the RDX/HMX class sizes (eliminating grinding steps) with tighter particle
size, greater process control and improved process waste profiles while retaining the desired polymorph
for each.

PHASE I: The small business will investigate innovative strategies for lab-scale continuous flow
recrystallization of RDX and HMX with tunable particle size distribution within the range specified for
various class sizes and their respective desired polymorph. This lab-scale work will develop models
based off of experimental work to better understand process kinetics and viability. The phase | output
will be a prototype process for energetic material recrystallization that results in a tunable system for the
direct production of Class 1-5 nitramines with their desired polymorph. This prototype process will result
in a 20% tighter particle size distribution, eliminated operator exposure and developed strategies for inline
process monitoring. While initial process development may be on surrogate compounds, the final
prototype and evaluation must be on either RDX or HMX. A Phase Il effort must be on the energetic
materials.

PHASE II: Development and demonstration of a pilot scale process for continuous nitramine
recrystallization. The process models generated in Phase | should be validated, optimized for
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affordability and robustness, and developed into a physical pilot process. This pilot scale process should
produce final product at a rate of at least 1 g/min. The demonstration should exhibit polymorph and
particle size control to each of the class sizes and be transition-able to manufacturing environments. It
should show reduced particle size distribution, operator exposure, hazardous waste generation, and
greater process control. A 20 g sample of each class size must be shipped to CCDC-Armaments Center
for further evaluation of product quality. Phase Il will conclude with a full process design and transition
plan.

PHASE Il DUAL USE APPLICATIONS: The process developed in Phase 11 should be scalable to
production capacity. This capability will allow greater flexibility in meeting warfighter needs for
nitramine-based end items in times of high demand with lower infrastructure costs than large scale batch
recrystallization process equipment. It will also result in greater control of nitramine explosive properties
(due to tighter control of particle size distribution) for improved end item reliability.

REFERENCES:

1. K.A.Powell, A.N. Saleemi, C.D. Rielly, Z.K. Nagy. “Periodic steady-state flow crystallization of a
pharmaceutical drug using MSMPR operation.” Chemical Engineering and Processing: Process
Intensification, Volume 97, November 2015, pp 195-212

2. P.B.Palde, T.F. Jamison. “Safe and Efficient Tetrazole Synthesis in a Continuous-Flow
Microreactor.” Angewandte Chemie International Edition, Volume 50, 15, April 2011, pp 3525-3528.

3. “DETAIL SPECIFICATION RDX (CYCLOTRIMETHYLENETRINITRAMINE).” MIL-DTL-
398D. 1996.

4. S.Lawton, G. Steel, P. Shering, L. Zhao, I. Laird, X.W. Ni. "Continuous Crystallization of
Pharmaceuticals Using a Continuous Oscillatory Baffled Crystallizer.” Org. Process Res. Dev.,
Volume 13, October 2009, pp 1357-1363
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A20-102 TITLE: Deep Neural Network Learning Based Tools for Embedded Systems Under
Side Channel Attacks

RT&L FOCUS AREA(S): Cybersecurity, Al/ML
TECHNOLOGY AREA(S): Electronics

The technology within this topic is restricted under the International Traffic in Arms Regulation (ITAR),
22 CFR Parts 120-130, which controls the export and import of defense-related material and services,
including export of sensitive technical data, or the Export Administration Regulation (EAR), 15 CFR
Parts 730-774, which controls dual use items. Offerors must disclose any proposed use of foreign
nationals (FNs), their country(ies) of origin, the type of visa or work permit possessed, and the statement
of work (SOW) tasks intended for accomplishment by the FN(s) in accordance with section 3.5 of the
Announcement. Offerors are advised foreign nationals proposed to perform on this topic may be restricted
due to the technical data under US Export Control Laws.

OBJECTIVE: The Army Combat Capabilities Development Command (CCDC) Armament Center leads
the Army for cyber secured weapons, sensors and systems. CCDC sponsored a series of new generations
of embedded systems and communication systems development for weapons. The current efforts focus on
the capabilities of using deep learning technologies to enhance both hardware and software in relevant
dense urban environments. One key aspect of these efforts is to enhance weapons to defend against side-
channel attacks (SCAS).

DESCRIPTION: The current efforts focus on the capabilities of using deep learning technologies to
enhance both hardware and software in relevant dense urban environments. One key aspect of these
efforts is to enhance weapons to defend against cyber attacks; Al/ML techniques to identify and counter
SCAs are of particular interest under this SBIR [1-9].

PHASE I: Government expects that basic investigations can be accomplished during Phase I. While deep
learning neural network outperformed existing approaches in SCAs, there are several standing questions
that require further investigations. 1) What are the meanings of the activation functions and weights
correspondent to the keys and architectures under SCAs? 2) How to extract the features or group of
features correspondent to the different components in one system architecture? 3) How to assemble/refine
a neural network if we have trained neural network models for general components (i.e. different type of
memory architectures)? To fully understand and utilize this powerful technique, the offeror should:

» Investigate the anatomy of the neural network.

» Identify the neural network models for basic components in architectures.

+ Build and refine deep learning neural network using basic neural network models.

+ Compare TA, ML-based approaches with the proposed deep learning neural network.

It is anticipated that the Phase I study will be unclassified.

PHASE II: Software/Hardware Implementations: during this phase, the Government expects the
models/software modules developed in Phase | to be integrated into the existing sensors, weapons, and
communication systems. We also expect the offeror to investigate plug-and-play hardware
implementation that can upload the existing deep learning software. As an integrated component, this new
hardware shall be inserted onto the existing sensors, weapons and communication system to perform real
time cybersecurity.

It is anticipated that this Phase will be executed at the SECRET level.
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PHASE Il DUAL USE APPLICATIONS: The government expect the offeror to provide software
products based on deep learning SCAs, and hardware products with our deep learning software upload to
perform real time guardiancies in cyber security for existing CCDC systems. These products will have
military engineer/soldier friendly interfaces to assist training and reconfigurations thereof.

REFERENCES:

1. L.Lerman, R. Poussier, G. Bontempi, O. Markowitch, and F. Standaert, “Template Attacks vs.
Machine Learning Revisited (and the Curse of Dimensionality in Side-Channel Analysis),” in
Constructive Side-Channel Analysis and Secure Design COSADE 2015, Berlin, Germany, 2015.
Revised Selected Papers, 2015, pp. 20-33.

2. Chari, S., Rao, J.R.,Rohatgi, P., “Template attacks.,” In: Kaliski Jr., B.S.,Koc, C,.K., Paar, C. (eds.)
CHES 2002. LNCS, vol. 2523, pp. 13-28. Springer, Heidelberg (2002)

3. Schindler, W., Lemke, K., Paar, C. “A stochastic model for differential side channel cryptanalysis,”
In: Rao, J.R., Sunar, B. (eds.) CHES 2005. LNCS, vol. 3659, pp. 30—46. Springer, Heidelberg (2005)

4. G. Hospodar, B. Gierlichs, E. De Mulder, 1. Verbauwhede, and J. Vandewalle, “Machine learning in
side-channel analysis: a first study,” Journal of Cryptographic Engineering, vol. 1, pp. 293—302,
2011.

5. Alia Levina, Daria Sleptsova, Oleg Zaitsev, “Side-channel attacks and machine learning approach,”
2016 18th Conference of Open Innovations Association and Seminar on Information Security and
Protection of Information Technology (FRUCT-ISPIT).

6. Liran Lerman, Gianluca Bontempi, and Olivier Markowitch, “Side channel attack:; B. Liu, K. Chen,
M. Seo, J. Roveda, R. Lysecky. Evaluation of the Complexity of Automated Trace Alignment using
Novel Power Obfuscation Methods, ACM Great Lakes Symposium on VLSI (GLSVLSI), 2018.

7. httpJ//colah.github. io/ posts/2015-08-Understanding-LSTMs/

KEYWORDS: Deep Neural Network, Artificial Intelligence, Machine Learning, Hardware, Software
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A20-103 TITLE: Beyond Li-lon Batteries in Electric Vehicles (EV)

RT&L FOCUS AREA(S): General Warfighting
TECHNOLOGY AREA(S): Ground Sea

OBJECTIVE: Develop the next generation energy storage device for future U.S. Army vehicle platforms,
to include hybrids and fully electric vehicles.

DESCRIPTION: In the next generation combat vehicle power generation, energy storage, energy
recharge, and energy distribution capabilities will be critically important. Full or partial electrification of a
vehicle will enable significant improvements in offensive capabilities, agility & maneuverability,
extended operational duration, on-board and exportable power, and reduced signatures for vehicles and
mobility systems.

To support the creation of a Highly Electrified Platform (HEP), there is a need for new energy storage
technologies. The HEP will have extremely high energy demands that will require the vehicle to store
several Megawatts of energy to ensure full system functionality in all operational environments across the
range of military operations, from training to counter-insurgency to full scale war. This program of effort
seeks to identify technology that:

» Provides, ata minimum, a specific energy of 400 watts per kilogram;
» Iscapable of recharge at a rate of >2C; and,
* Maintains the same safety and reliability standards as today’s Li-lon batteries.

Awards made under this topic will be for a maximum of $50,000 with a three-month period of
performance. The Phase | Option period amounts and durations are not changed.

PHASE I: Determine technical feasibility of battery reaching above standards. Develop preliminary
storage technology design, model key elements, and identify subcomponents that demonstrate clear path
towards meeting requisite minimum standards with a robust safety profile. Phase I deliverables include a
design review including expected device performance, and a final report including Phase Il plans.

Awardees selected for this topic will receive a maximum of $50,000 and have a period of performance of
three months. Awardees also have the ability to voluntarily participate in an Army Application Lab cohort
program. Companies will kick off the SBIR on location, meeting with end users, getting access to
relevant equipment, and talking with key stakeholders. Virtual office hours, to be taken advantage of as
desired, will be held weekly throughout the 12 week period of performance. Midway through there will
be a virtual touch point with stakeholders to answer questions that may have arisen during the company's
concept design week preparations. The final week of the program will involve an in-person outbrief to
key stakeholders and AAL. While the cohort programming will be provided free of charge, participating
companies must travel and participate out of company internal operating budgets. Proposers that plan to
participate in the cohort (if awarded a Phase I) are encouraged to include travel costs for two cohort trips,
within the continental US, of 2-3 days each for the in person programming. Details will be provided to
awardees under this topic at Phase | award.

PHASE II: Develop a prototype of the battery to the specifications determined in Phase I design study.
Conduct a formal risk assessment of the cell and thermal monitoring solutions for the transportation,
storage and use of the battery in operational environments. Phase Il deliverables include delivery of a
prototype for further Army evaluation, as well as quarterly and final reports detailing design and
performance analysis of the prototype.
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Awardee(s) of this topic will have the ability to voluntarily participate in quarterly soldier touch-points, a
1-2 day trip within the continental US. Touch point will be provided free of charge, however participating
companies must travel and participate out of company internal operating budgets. Soldier touch point
details will be provided to awardee(s) under this topic at Phase Il award.

PHASE Il DUAL USE APPLICATIONS: Develop a manufacturing ready product design, capable of
integration with at least one Army vehicle platform, and demonstrate technology integration as part of a
vehicle system. Low rate production will occur as required. Potential commercial uses include electric
commercial vehicles, trucks, and trains; and mass transportation infrastructure.

REFERENCES:

1. K. Xu, “Electrolytes and interphases in Li-lon batteries and beyond,” Chemical Reviews, 114, 23,
October 2014.

2. J. M. Tarascon, “Key Challenges in future Li-Battery research,” Philosophical Transactions:
Mathematical, Physical and Engineering Sciences, Volume 368, No. 1923, p. 3227-3241, July 2010.

3. M. Braga, N. Grundish, A. Murchison, and J. Goodenough, “Alternative strategy for a safe
rechargeable battery,” Energy & Environmental Science, Issue 1, 2017.

4. D. Stefano, et. al, “Superionic Diffusion through Frustrated Energy Landscape,” Chem, Volume 5,
Issue, 9, p. 2450-2460 July 2019: https://doi.org/10.1016/j.chempr.2019.07.001

5. “Batteries: Beyond Lithium Ion,” Scientific American Custom Media,
https//www.scientificamerican.com/custom-media/pictet/batteries-beyond-lithium/

6. j. Provoost, “Beyond the lithium-ion battery,” Physics World, https:/physicsworld.com/a/beyond-the-
lithium-ion-battery/

KEYWORDS: Battery; Energy Storage, Next Generation Battery; Beyond Li-lon
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A20-104 TITLE: Wireless Power transfer

RT&L FOCUS AREA(S): Network
TECHNOLOGY AREA(S): Ground Sea

OBJECTIVE: Develop methods for high efficiency, long range wireless power transfer

DESCRIPTION: The Army is increasingly relying on expeditionary electric power -- from soldier borne
equipment and novel UAS platforms, to life support and communication systems in command posts, and
the desire to electrify combat vehicles. The Army’s transition to greater reliance on electric power, and
the increased likelihood of fighting dispersed on the future battlefield requires an overhaul of our
electricity generating, transmission, and storage process.

In particular, innovations in wireless recharging capabilities for the growing commercial electric vehicle
market has sparked interest in the way the Army will conduct future resupply convoys. Currently
battlefield electricity is powered by diesel powered generators. Studies show that 52% of all US military
casualties in Iraqand Afghanistan occurred during attacks on land based resupply missions. Additionally,
dispersed elements may not be able to be resupply by traditional convoys in combat. While concurrent
efforts to develop unmanned resupply vehicles are also underway, the Army is hoping to leverage
wireless power transfer technology to significantly reduce the need for fuel deliveries.

The Army requires long range wireless power transfer that could include (but is not limited to):

» continuous wireless power transfer from point of generation to end user at a distance of greater than
3.5 meters

» variable transfer capacity to fulfill requirements at multiple echelons

« non-interference transfer methods which are secure from enemy interference

 ability to transfer power between moving transmitters and/or receivers

» hasarobust safety profile

PHASE I: Provide proof of concept for wireless power transfer technology and capability estimates. This
should also highlight any related safety risks at higher transmission capacities if any exist. Proposals are
evaluated based on scalability, transfer capacity, modularity, and usability. that demonstrate clear path
towards meeting requisite minimum standards with a robust safety profile. Phase I deliverables include a
design review, and a final report including Phase Il plans. Solutions will be chosen based on a holistic
constellation of features including distance of transmission and safety profile especially in areas with
personnel, electronic systems and munitions.

Awardee(s) of this topic will have the ability to voluntarily participate in quarterly soldier touch-points, a
1-2 day trip within the continental US. Touch point will be provided free of charge, however participating
companies must travel and participate out of the company's internal operating budgets. Soldier touch
point details will be provided to awardee(s) under this topic at Phase | award.

PHASE II: Develop and manufacture a functional prototype of wireless power transfer technology.
Prototypes are required to have safety testing completed and available to highlight risks and mitigation
techniques. Proposals are evaluated based on scalability, transfer capacity, risks of operation, and
usability.Solutions will be chosen based on the same constellation of features as in Phase I, in addition to
portability.

Awardee(s) of this topic will have the ability to voluntarily participate in quarterly soldier touch-points, a
1-2 day trip within the continetal US. Touch point will be provided free of charge to participating
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companies, however companies must travel and participate out of the company's internal operating
budgets. Soldier touch point details will be provided to awardee(s) under this topic at Phase Il award.

PHASE Il DUAL USE APPLICATIONS: Perform power transfer operations with scenarios consistent
with military operating environment and tactics. Potential commercialization use cases include wireless
area charging of personal electronics devices, powering electronics during movement, and wireless power

grids.

REFERENCES:

1. Vitali J., Lamothe J., Toomey C., Peoples V., and Mccabe K., “Study on the use of Mobile Nuclear
Power Plants for Ground Operations,” Deputy Chief of Staff G-4, 26 October 2018.

2. Enriquez J., “Japanese Scientists Develop Long Distance Wireless Power Transmission,”
rfglobalnet.com, 11 October 2016.

3. Khanl., Qureshi M., Rehman M., and Khan W., “Long range wireless power transfer via magnetic
resonance,” [EEE Xplore Digital Library, 19 November 2017.

4. Kurs A., Karalis A., Moffatt R., Joannopoulos J., Fisher P.,and Soljacic M., “Wireless Power

Transfer via Strongly Coupled Magnetic Resonances,” Science Vol. 317, Issue 5834, pp. 83-86, 5
July 2007.

KEYWORDS: wireless power transfer; WPT; recharge; wireless; electricity transmission
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A20-105 TITLE: Direct Wall Shear Stress Measurement for Rotor Blades

RT&L FOCUS AREA(S): general warfighting
TECHNOLOGY AREA(S): Air Platform

OBJECTIVE: Directly measure mean and fluctuating shear stress on a rotor blade.

DESCRIPTION: Aerodynamic loads on rotor blades are driven in large part by the dynamics of the
boundary layer. Each point of the blade undergoes large variations in aerodynamic regimes throughout its
operation; including tangential speed variations along the span, variation of both mean and fluctuating
angles of attack as a result of the setting of collective and cyclic controls, as well as variation in the
magnitude of the oncoming flow speed throughout the rotation in forward flight. All of these factors
influence the behavior of the boundary layer and ultimately lead to the overall aerodynamic performance
of a vertical lift vehicle platform.

Numerical calculation of these loads from high-fidelity computation fluid dynamics models is possible,
but validation of sufficiently complex models is difficult without the ability to directly measure surface
pressure and shear stress at various locations on the rotor blade system. Direct point-wise sensing of these
quantities would permit model validation, as well as insight into the boundary layer physics. Many
boundary layer models are developed from investigations that do not include the full complexity of the
actual flows (i.e. 2D vs 3D, swept wing vs rotation, Mach and Reynolds number mismatches, etc.) and
thus suffer from empiricism and questionable applicability to the vehicle system. Capturing the behavior
of the boundary layer subject to all the relevant physical mechanisms has potential to significantly
advance fundamental understanding of the unsteady boundary layer physics, which in turn will permit
more advanced vehicle/rotor system designs.

Historically, hot-film anemometry and oil-film interferometry have been used as wall-shear stress
measurements, but suffer from directionality, bandwidth, and the needto infer wall-shear stress behavior
rather than sense it directly. A sensor capable of conducting these measurements will need to meet several
challenges associated with operation in this domain: the sensor must 1) be able to be installed in rotor
blades with realistic geometries, to include thin/narrow airfoils, 2) operate reliably while undergoing
dynamic motion (e.g. pitch, rotation), 3) have sufficient bandwidth, dynamic range, directional sensitivity,
and spatial resolution to capture relevant boundary layer physics (both mean and fluctuating quantities),
and 4) provide a means for accurate readout during rotational operation of the rotor blade system. Current
MEMS-based or photonics-based sensing modalities, while capable of direct wall-shear stress
measurement in a steady environment, need additional development to address all of the above-mentioned
challenges.

PHASE I: Perform an analysis of the required sensor performance metrics for implementation on a
current full-scale vertical lift vehicle platform. The analysis should consider the challenges listed in the
description, considering the boundary layer physics (both mean and fluctuating quantities) on a rotor
blade for a full-scale vertical-lift vehicle, the effect of dynamic motion (e.g. pitch and rotation),
methodologies for data readout from the rotating environment, and form factors capable of being
integrated on realistic geometries without necessitating compromise of the rotor blade structure.

Provide a conceptual design of a wall shear stress sensor that addresses the operational environment;
including form factor, acceleration compensation, readout connectivity, and overall integration with the
rotor blade system.

Phase I will conclude with a viable sensor design for development in Phase II.
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PHASE II: Develop a working shear stress sensor prototype that meets the identified requirements and
demonstrate operation in a relevant environment. This phase should demonstrate and characterize all
aspects of the measurement system, to include: 1) sensing element, 2) transducer, 3) measurement signal
routing, and 4) all necessary electronics for useful signal output, such that the sensor can be directly
utilized in conjunction with typical COTS data acquisition systems.

PHASE 111 DUAL USE APPLICATIONS: Refine prototype designed in Phase Il for technology transfer
for commercial and military applications, to include university laboratories, DoD laboratories and
research centers, NASA vertical- lift research efforts and helicopter and wind-turbine manufacturers.
Successful implementation of this measurement technology will enable future design and performance
analysis of vertical lift systems capable of increased performance (range, endurance, efficiency, safety,
etc.).

REFERENCES:

1. Naughton, J. and Sheplak, M., “Modern developments in shear-stress measurement,” Progress in
Aerospace Sciences, Vol. 38, No. 6-7, 2002, pp. 515-570.

2. Wadcock, A.J., Yamauchi, G.K., and Driver, D.M, “Skin friction measurements on a hovering full-
scale tilt rotor,” Journal of the American Helicopter Society, Vol. 44, No. 4, 1999, pp. 312-219.

3. Schulein, E., Rosemann, H., and Schaber, S., “Transition detection and skin friction measurements on
rotating propeller blades,” 28th Aerodynamic Measurement Technology, Ground Testing, and Flight
Testing Conference, AIAA Paper 2012-3202, 2012.

4. Dwyer, H.A., and McCroskey, W.J., “Crossflow and unsteady boundary-layer effects on rotating
blades,” ATAA Journal, Vol. 9, No. 8, 1971, pp. 1498-1505.

KEYWORDS: wall shear stress, rotor blade, vertical lift, boundary layer physics
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A20-106 TITLE: Electronically-Tunable, Low Loss Microwave Thin-film Ferroelectric Phase-
Shifter

RT&L FOCUS AREA(S): Network
TECHNOLOGY AREA(S): Electronics

OBJECTIVE: Design and development of low-loss and high-speed passive, analog, electronically-tunable
microwave phase-shifter based on tunable thin-film ferroelectric (FE) materials for application in military
and commercial communications systems operating in the frequency range of 1 - 12 GHz.

DESCRIPTION: Electronically-scanned antenna (ESA) systems based on phased-arrays are attractive for
radar and on-the-move (OTM) communication systems providing advantages such as high-scan speeds,
low control power, long-term reliability, high accuracy, and adaptive beam-forming [1,2]. These traits are
advantageous, especially in the increasingly congested communications environments of modern warfare,
where fast-changing operational environments require increasingly adaptive communication systems.
Similarly, the demand for low-cost, high-frequency phase shifters is expected to increase in the
commercial market to meet the growing demand for state-of-the-art transceivers designed for 5G
communication. The congestion in the frequency spectrum, the need for highly power efficient operation,
and the dangers of mutual interference are driving commercial networks to the exploitation of very agile
narrow beams and dynamic null steering, mainly at base stations. Commercial vehicles such as boats and
aircraft will have radar applications requiring steered beams. Military communication networks will have
even greater requirements to mitigate the threats of detection, jamming, and interception in addition to the
dangers of friendly interference. Furthermore, mobile military networks will not depend on stationary
base stations, so they will require the dynamic steering of narrow beams at each network station. Military
radars will be operating in this frequency range and will also require agile beam steering. A barrier to the
use of phased array antennas in these applications is the system cost of the large number of phase shifters.
Passive ESAs are composed of a large number of individual antenna elements, and are capable of
electronically-controlled beam-forming and beam-steering by controlling the relative phase of the signal
fed to each antenna element. The key component to passive ESASs is the electronically-tunable phase-
shifter that adjusts the phase-angle of the signal arriving at an individual antenna element. In order to
meet performance and cost requirements, high-performance phase-shifter components are needed that are
both lightweight and compact, and the total phase variation needs to be 360 degrees to control an ESA
with moderate bandwidth. Electronic phase-shifters tend to incur high insertion loss requiring active
amplification; however, low-loss passive phase shifters are attractive since they are lower cost and require
low power. Additionally, analog phase-shifters offer accurate phase control with continuously adjustable
phase-shift, in contrast to digital phase-shifters that provide a discrete set of phase states controlled by
phase-bits, and thus require a lower number of control voltages reducing the control-complexity [3].
Recent advances in the growth of tunable dielectrics and control of their domains demonstrate high
intrinsic material Q values greater than 1000 [4-6] while maintaining high voltage tunabilities. These
advances point to significant advances in affordable system capability due to the increased performance
of tunable phase-shifters with high device Q values.

PHASE I: Ferroelectric material with intrinsic material Q’s over 1000 is within the current state-of-the-art
[4-6]. Phase I of this topic will require the demonstration that the proposing company can grow and
characterize high quality FE thin films with high intrinsic material Q and electronic tunability of 10:1
within an operating range of +/- 100 V and within the frequency range of 1-12 GHz. Design a FE phase
shifter device structure using this material and show, by analysis or simulation, its feasibility for an
electronically tuned phase shifter capable of continuous phase shift of 360 degrees in the frequency range
of 1-12 GHz with low insertion loss (<6 dB) and tuning speeds of 0.5 microseconds. Develop and
maintain contact with ARL (Army Research Laboratory) researchers for advice on materials measurement
and application. Provide materials sample to ARL researchers for confirmation.
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PHASE II: Develop a synergistic model that couples predictive materials design with phase shifter design
and performance. Characterize the frequency dependent dielectric properties of the FE thin films,
including permittivity, tunability, and dielectric loss, using basic test devices. Establish and demonstrate
the low loss integration of the thin film FE material with the device structure and optimize the insertion
loss and tunability. Ifthe FE material will be metallized, demonstrate Q’s greater than 200 in MIM
structures with 10:1 tunability with +/- 100 V tuning voltage. If the FE material will be used in a different
device structure, demonstrate the low loss performance over the same tuning range. Demonstrate a phase
shifter device capable of the metrics outlined above. Optimize the coupled device and FE material
insertion loss and tunability, and a flat differential phase shift over the frequency range. Fully fabricate
phase shifter prototypes ready for evaluation. Electrically characterize the phase shifter properties
including S11 and S21 measurements over the frequency range. Deliver sample devices to the designated
government laboratory for assessment and validation. Optimize the materials and device fabrication
process for commercial scalability, considering the use of buffer layer or virtual substrate techniques for
integration. Make contacts with communications and radar systems development offices such as CCDC
C5ISR Center (Combat Capabilities Development Command Communications-Electronics Research,
Development and Engineering Center)and industry systems providers to determine specific design
parameters for a customer base. Develop a full commercialization plan to exploit these opportunities.

PHASE 111 DUAL USE APPLICATIONS: Develop components and circuits capable of meeting selected
customer specifications for phase shifter circuits for applications in tactical radio and commercial wireless
system handsets and radio systems. Describe specific military applications where the new technology will
enable solution of specific problems. Provide a firm technology transition pathway for their developments
(for example establish a production line for the fabrication of these circuits and components, produce the
individual components for sale, or establish a licensing relationship with a company with a production
capability). The path to commercialization is expected to first address radar and communications
requirements for military and commercial systems, but is expected to expand into other wireless and
electronic systems applications. Recommended transition paths are for mobile vehicular radio links via
the Program Executive Office Command and Control or radars for the Program Executive Office
Intelligence, Electronic Warfare, and Sensors. Significantly lowering the cost of the phased array antenna
will bring the capability to use phased array systems to a much wider variety of military platforms, and
therefore a greater market base. Commercial radio links and radars would be of interest to companies
such as Lockheed Martin, Boeing, or Raytheon. Emerging 5G market will be explored for opportunities
for further commercialization.
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oxide thin films for voltage tunable radio frequency/microwave components”, Journal of Applied
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A20-107 TITLE: Automated Imagery Annotation and Segmentation for Military Tactical
Objects

RT&L FOCUS AREA(S): Network, Al/ML
TECHNOLOGY AREA(S): Information Systems

OBJECTIVE: Develop and demonstrate a capability to automatically generate image annotation and
segmentation data from Full Motion Video (FMV) of complex military tactical objects.

DESCRIPTION: There is a growing need to expedite the manual image annotation and segmentation
process that precedes the development of algorithm development for vision-based sensor systems.
Annotation (defining regions within an image) and segmentation (labeling pixels within animage) are
data prerequisites to the development of computer vison-aided Automatic Target Recognition (ATR)
algorithms, Machine Learning (ML), and Artificial Intelligence (Al) capabilities. Prior to the
development of algorithms associated with ATR/ML/AI, FMV with new content of interest must be
meticulously annotated and segmented by a human-in-the-loop so that the algorithms “understand” the
FMV content. This is an extremely expensive, labor intensive task which is recognized as the single
greatest bottleneck hindering algorithm development, ML, and Al. This effort will significantly reduce
the level-of-effort required to manually annotate and segment tactically relevant information in FMV.
Tactical military objects offer unique, additional challenges that commercial annotation and segmentation
products do not address. Commercial applications of computer vision-based autonomous systems
designed for object detection are focused on autonomous vehicle technology, which emphasizes a totally
different application space. For example, most tactical objects are designed to blend into the surrounding
environment, void of textual content, objects of interest appear in unexpected location/positions, and
dissimilar in appearance to the objects which commercial products tend to focus on (i.e. text, persons,
cars).

Many advances have occurred in the area of automated annotation and segmentation of FMV for the
commercial industry due to requirements of self-driving automobiles. While similarities exist, annotation
and segmentation for military tactical objects emphasize a different application space. Although the
application space is different, the advances in state of- the-art deep learning models for optical flow
computation and semantic segmentation in the commercial sector suggests a strong possibility of success
in performing autonomous annotation and segmentation with sufficient accuracy (>95%) for military
applications.

Typical annotation by an individual varies, but statistical studies indicate an average annotation time of 35
seconds per image for a given annotator. With the use of existing semi-automated tools and various
methods, an average time of approximately 7 seconds is achievable with anaccuracy of no greater than
70%, which is too low for military applications.

The optimal solution must be able to automatically analyze high-resolution FMV of military tactical
objects and accurately produce XML metadata files that accurately annotate and segment the object’s
tactically relevant “features” which are used by ATR/ML/Als algorithms operating on similar content of
interest. Annotation / segmentation must support algorithms designed to confidently and consistently
report attributes such as object classification, identification, and tactically relevant “features” such as the
number of wheels, dimensions, track indicators, barrel length, antenna type/configuration, armament,
camouflage, and other object attributes discernable by Electro-optical and Infrared imaging sensors.

The capability must output XML data products which are consumable in many system architectures. The
delivered capability should offer the user options to tailor the focus system’s processing to specific
attributes sought by the algorithm developer. It may be acceptable to preload the systemwith known
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attributes of the objects within the FMV file and the geospatial environment which the FMV was
captured.

Prioritized requirements for this capability include: 1) autonomously annotate and segment military
tactical objects within FMV files, 2) extract target features fromthe object which enable ATR/ML/AI
development, and 3) minimize the amount of time a person must invest to the pre/post process the FMV.

PHASE I: The research effort shall explore technologies for automated image segmentation and
annotation. Investigate and determine the characteristics of the solution that meets the requirements.
Using a standard data set (Pascal VOC) of 10,000 images, create a semiautomated solution that meets the
requirements: 1) 6 second average annotation time per image; 2) 95 percent average annotation accuracy
across entire 10,000 image dataset; 3) resulting annotated images must enable ATR/ML/AI engines to
identify “cropped” objects with 5% or less non-object content; 4) segmentation objective must indicate
specified target feature 95% of the time that the attributes are resident in any image frame of FMV; 5)
output data products in XML format metadata files that accurately annotate and segment the object’s
tactically relevant “features” which are used by ATR/ML/Als algorithms. The primary deliverable is a
detailed design and analysis documentation demonstrating a proposed system that meets the requirements
and a demonstration of the research including software components, capabilities, and methods to be used
to achieve the solution. Develop documentation for a proposal for the solution for Phase 11 consideration.

PHASE II: Phase Il research should demonstrate the solution required to enable the capability. The focus
of the demonstration must be the solution’s ability to achieve the requirements specified in Phase I using
three different standard datasets, each with a minimum of 10,000 images. Additionally, researchto
design, develop, and integrate a fully automated (no human-in-the-loop) solution to meet the requirements
specified in Phase I. Demonstrate the fully automated solution (no human-in-the loop) that meets the
requirements using three different standard datasets, each with a minimum of 10,000 images.

Deliver 1 semi-automated and 1 fully automated prototype to ARL for testing to validate that the fully
automated system is capable of meeting the specified performance, including each of the primary
requirements, updated documentation to specify all hardware, software, and firmware subsystems that
defines the entire solution. The system must be able to meet all system performance specifications.

PHASE Il DUAL USE APPLICATIONS: Further develop the platform into a fully functional product
that can reliably perform fully automated (no human-in-the-loop) image annotation and segmentation,
output data in the prescribed format, and provide the user effective options to precondition the systemto
produce a tailored output. In Phase 111, given 10,000 images from FMV of five different tactical targets,
the Phase 111 system must be able to collectively demonstrate the requirements specified in Phase 11, with
a repeatability rate of 99% or better when exposed to different FMV image data sets of the same target.
Commercial applications include the medical field for accurately screening patients for diseases such as
cancer.
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A20-108 TITLE: Multi-Solution Precision Location Determination System to be Operational in a
Global Positioning System (GPS) Denied Environment for Static, Dynamic and
Autonomous Systems under Test

RT&L FOCUS AREA(S): Cybersecurity, network
TECHNOLOGY AREA(S): Electronics

OBJECTIVE: Design and create a system that can provide precision location information on static,
dynamic and autonomous systems under test within a GPS denied environment.

DESCRIPTION: Threats to GPS signals availability has created new GPS receiver designs with are
intended to operate in a GPS denied environment to provide both timing and precise location data to the
user equipment or as a part of a larger system relying on these data feeds for systems functionality. As
the requirements to test GPS receivers designed to operate in a GPS denied environment increase, there is
a need to have precision location data of the system under test to be used to determine effectiveness of the
new GPS receiver designs in these environments. As most of the position location systems in use rely on
using the GPS signals in space for determination of their position, there is a need to have a means to
provide the precise location of the GPS systems under test on static, dynamic and autonomous moving
platforms without having to rely on the GPS signals, using other means to determine precision location
data on static and moving platforms. This effort will develop a capability that could be used in testing to
ensure that true location data canbe used as a baseline to the new GPS receiver systems in determining
their ability to correctly determine location within the GPS denied environment.

PHASE I: Develop a method of determining precision location data not reliant on using the GPS signals
as a means for determination. The method will be able to be used in a test range environment that allows
for position location updates ata one second interval and able to be integrated on a dynamic moving
platform and autonomous moving platforms. Accuracy of the data solution should be equal to that of the
positon of a GPS receiver operating in a non-denied environment with full view of the GPS satellite
constellation view.

PHASE II: Develop and demonstrate a prototype system operating in a GPS enabled environment and
after successful demonstration, operate within a GPS denied environment with dynamic platforms and
varied operating conditions.

PHASE Il DUAL USE APPLICATIONS: This system could be used in a broad range of military and
civiian Command, Control, Communication and Intelligence (C3I) applications where precision location
determination is required in areas of potential GPS signals denial, or as a supplement to GPS signals
determined location data. The prototype configuration will be matured into a stand-alone, portable,
systemthat is deployable and operable by test support personnel and demonstrated in a realistic field-test
environment.

REFERENCES:
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https://apps.dtic.mil/dtic/tr/fulltext/u2/a581023.pdf.

2. Cole, S. (2017, November 20). Ensuring navigation in GPS-denied environments. Retrieved from
http://mil-embedded.com/artic les/ensuring-navigation-gps-denied-environments/.

3. Kaba,J. (n.d.). Distributed GPS-Denied Navigation. Retrieved from
https://web.wpi.edu/Images/CMS/PPL/Jim_Kaba.pdf.

4. N/A

ARMY 61



KEYWORDS: precision location determination, GPS denied environment, autonomous, moving
platforms, testing.

ARMY 62



A20-109 TITLE: Environmentally Adaptive Free-Space Optical Communication

RT&L FOCUS AREA(S): network
TECHNOLOGY AREA(S): Electronics

The technology within this topic is restricted under the International Traffic in Arms Regulation (ITAR),
22 CFR Parts 120-130, which controls the export and import of defense-related material and services,
including export of sensitive technical data, or the Export Administration Regulation (EAR), 15 CFR
Parts 730-774, which controls dual use items. Offerors must disclose any proposed use of foreign
nationals (FNSs), their country(ies) of origin, the type of visa or work permit possessed, and the statement
of work (SOW) tasks intended for accomplishment by the FN(s) in accordance with section 3.5 of the
Announcement. Offerors are advised foreign nationals proposed to perform on this topic may be restricted
due to the technical data under US Export Control Laws.

OBJECTIVE: Develop an approach to free-space optical communication (FSOC) that adapts to
environmental conditions based on an estimate of current conditions impacting optical propagation
(optical turbulence, extinction, jitter, etc.), via direct or indirect measurements, to improve
communication performance.

DESCRIPTION: The military and commercial sectors have increasing needs for high-speed data
transmission over long atmospheric paths. Due to their high directivity and high oscillation frequency,
optical beams can transmit data over free space much faster than radio and microwave frequencies. Over
the past couple of decades, there have been significant advances in optical source and receiver technology
to reduce source power requirements, extend link distances, and increase link margins. Unfortunately,
optical beams are much more susceptible to weather, clouds, turbulent fluctuations in the air’s refractive
index, and spatial motion in transmit and receive platforms [1].

Still, a FSOC system on a mobile platform will likely need to operate over a very broad range of
conditions, e.g., link distance, geographic location, and time of day. In the past few years, there have
been significant improvements in modeling environmental factors that affect the transmission of optical
beams through the open air. This is especially true for the lower atmosphere in the boundary layer [2,3].
If environmental information, such as GPS coordinates, time of day, and meteorological measurements
are available in real time, and the models can calculate optical turbulence parameters quickly, the FSOC
system could adapt itself to improve its performance. This would provide additional resilience beyond
that provided by the margin of the link power budget without resorting to a secondary radio frequency
(RF) channel.

The end goal of this SBIR topic is to develop (Phase I and I1) and demonstrate (Phase I111) an approach to
adapting a FSOC only system within engineering constraints combined with sufficient environmental
modeling for a diverse range of geographic sites, times of day, and link paths in the atmosphere. A Phase
| effort will develop a concept for adapting a FSOC system and identify the required model and input
data. A Phase Il effort would involve developing a fast modeling code and demonstrating the FSOC
adaptation concept in computer simulation. Conducting laboratory or outdoor field experiments would be
aplus. A Phase Il effort would demonstrate the full prototype adaptive FSOC system in the field at
multiple sites in day and night times.

PHASE I: Devise an initial approachto adapting a FSOC system (beam properties, wavelength, encoding,

etc.). Identify a set of inputs needed to drive that adaptation and likely sources of the basic data (sensors,
databases, etc.). This step will ensure that the developed approach is ready for a Phase Il effort.
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PHASE II: Using the results from Phase I, with validation and uncertainty estimates for phase 11, finalize
the FSOC design and demonstrate its use in extensive computer simulations. The simulations should be
done with an emphasis on determining which parameters and inputs contribute most to improving system
performance. Conduct relevant experiments, either in a laboratory or the open air, to validate correlation
of computer simulations with empirical results. The correlation must include an estimate of uncertainty
of the computer simulations for a variety of parameters and inputs. This step shall ensure that the
developed approach is ready for a Phase 111 effort. Inthis manner, the FSOC prototype will provide
initial validation of an optical communications performance.

PHASE Il DUAL USE APPLICATIONS: Military application: Demonstrating the developed approach
in a field environment at distances greater than 1 km with a moving transmitter or receiver platform. This
step shall ensure that the developed approach is ready for realistic operations. The FSOC prototype will
be usedin field conditions to provide effectiveness predictions of optical communications in a variety of
combat environmental conditions.

Commercial Application: The successfully demonstrated FSOC approach could be applied to commercial
aircraft, vehicles, and trains where high speed data transmission is required.

REFERENCES:

1. S.Karpand L.B. Stotts, Fundamentals of Electro-Optic System Design, Cambridge University Press,
Cambridge, UK (2013).

2. T.C.Farrell, D.J. Sanchez, P. Kelly, A. Gallegos, W. Gibson, D. Oesch, E.J. Aglubat, A.W. Duchane,
D.F. Spendel, T. Brennan, “Characterizing Earth’s Boundary Layer (CEBL),” Proc. OSA,
Propagation Through and Characterization of Distributed Volume Turbulence (2014).

3. A.Belmonte and J. M. Kahn, "Sequential Optimization of Adaptive Arrays in Coherent Laser
Communications”, J. of Lightwave Technol., vol. 31, no. 9, pp. 1383-1387, May 1, 2013

4. D.H. Tofsted, “Modeling Turbulence Generation in the Atmospheric Surface and Boundary Layers,”
U.S. Army Research Laboratory report, ARL-TR-7503 (2015).

KEYWORDS: communication, lasers, meteorology, sensing

ARMY 64



A20-110 TITLE: Localized High Bandwidth Wireless Secure Mesh Network

RT&L FOCUS AREA(S): network
TECHNOLOGY AREA(S): Electronics

The technology within this topic is restricted under the International Traffic in Arms Regulation (ITAR),
22 CFR Parts 120-130, which controls the export and import of defense-related material and services,
including export of sensitive technical data, or the Export Administration Regulation (EAR), 15 CFR
Parts 730-774, which controls dual use items. Offerors must disclose any proposed use of foreign
nationals (FNSs), their country(ies) of origin, the type of visa or work permit possessed, and the statement
of work (SOW) tasks intended for accomplishment by the FN(s) in accordance with section 3.5 of the
Announcement. Offerors are advised foreign nationals proposed to perform on this topic may be restricted
due to the technical data under US Export Control Laws.

OBJECTIVE: Provide an equipment centralized network solution that allows the digitization of RF
spectruminto packetized IF to transport massive amounts of data.

DESCRIPTION: The RF spectrum from any antenna source on the White Sands Missile Range shall be
digitized, transported to, and faithfully reconstructed at a centralized operations facility. The architecture
must allow for the ability to move ground modems and processing equipment away from antennas so that
they can be shared among multiple antennas, allowing the ability for multiple grounds sites to access and
work with the same data.

PHASE I: End product for Phase I should be a fully vetted design of a High Bandwidth Wireless Secure
Mesh Network with an architecture that allows for the ability to move ground modems and processing
equipment away from antennas so that they can be shared among multiple antennas, allowing the ability
for multiple grounds sites to access and work with the same data.

PHASE II: End product for Phase Il shall be a prototype that interfaces existing COTS technologies
which generates a concentrated invisible beam of light which has properties similar to a laser but with
incoherent output (safer and better for distance) than a laser. The beam does not spread out like typical
light but stays in a close formation like a laser with billions of pulses of light in a single second which are
detectable at high bandwidths greater than 10Gbps. Adding additional wavelengths to the beam is easy
due to the design flexibility which will increase the bandwidth to 40Gbps and possibly over 100Gbps on a
single beam. Multiple detectors filter out and separate the channels.

PHASE Il DUAL USE APPLICATIONS: Fully automated networking system solution allowing for
digitization of RF spectrum into packetized IF, subsequently allowing the secure transportation of
massive amounts of data. Bandwidths greater than 10Gbps are desired, with a 40Gbps threshold and over
100Gbps objective on a single beam.

REFERENCES:
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A20-111 TITLE: Non-Destructive Evaluation of Bonded Interface of Cold Spray Additive
Repair

RT&L FOCUS AREA(S): General Warfighting
TECHNOLOGY AREA(S): Air Platform

The technology within this topic is restricted under the International Traffic in Arms Regulation (ITAR),
22 CFR Parts 120-130, which controls the export and import of defense-related material and services,
including export of sensitive technical data, or the Export Administration Regulation (EAR), 15 CFR
Parts 730-774, which controls dual use items. Offerors must disclose any proposed use of foreign
nationals (FNs), their country(ies) of origin, the type of visa or work permit possessed, and the statement
of work (SOW) tasks intended for accomplishment by the FN(s) in accordance with section 3.5 of the
Announcement. Offerors are advised foreign nationals proposed to perform on this topic may be restricted
due to the technical data under US Export Control Laws.

OBJECTIVE: The purpose of this effort is to provide a non-destructive evaluation (NDE) inspection
process to verify the cold spray bond line, ensuring good adhesion to the aviation component.

DESCRIPTION: Itis the intent for the offeror to demonstrate acceptable cold spray material properties
with non-destructive evaluation (NDE) method development identifying degraded cold spray bulk
material properties and/or adhesion to a substrate. Qualified performers must demonstrate that they have a
cold spray capability (in-house or partnership with a company). Samples must be provided containing
intentional defects created by this carefully controlled cold spray bonding capability, and the NDE
techniques to be developed must detect at least 90% of the defects.

The existing NDE method of fluorescent penetrant inspection (FPI) only evaluates the surface. The
requirement is for sub-surface NDE of the cold spray bonded interface for use in structural flight critical
safety item (CSI) restoration. Since bulk material properties of the cold sprayed coating may influence
bond condition, NDE methods must also determine acceptable bulk material properties of the cold spray
coating. NDE methods shall be explored and a solution provided to characterize these conditions.

There is a need for developing a nondestructive examination method that will determine if the interface
bond is intact without destroying the part. This is critical for flight safety on Army aviation components.
Defects within the deposit can be the weak areas allowing for fatigue crack initiation and growth. These
defects need to be ascertained so the cold spray deposit onto the substrate has acceptable strength,
elongation, fatigue resistant, and other characteristics to ensure it will give the same life expectancy as the
original component. Itis desired that the NDE capability will be developed from this SBIR to ensure that
the cold spray interface bond line is not compromised when it is applied and when it is returned to the
depot for overhaul to ensure continued flight safe operation after overhaul.

Pre- and post-process with possible in-situ NDE development of the cold spray process shall be
accomplished on cold sprayed coupons prior and after testing specifically ensuring no cracks, excessive
porosity or contaminants, and good adhesion (25,000 psi). Use of cold spray process parameter
adjustment or introduction of contaminants to establish a non-acceptable cold spray deposit is expected
during research and development of the NDE method. Various NDE methods may include eddy current,
ultrasonic, computed tomography (CT) radiology, or other techniques. The cold spray powder and
process used should be sufficient to establish structural integrity on aluminum and magnesium substrates
(Aluminum (Al) 7049 forged, Magnesium (MG) forged AZ80A, and Mg ZE41A) during the NDE
development.

Typical acceptable cold spray deposit are adherent to the substrate material, showing a uniform
continuous surface free from blisters, voids, spalling, chipping, flaking, cracking, lumps (berries), loosely
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adherent spattered particles, and other objectionable imperfections. Microscopic examination of the cold
spray does not exhibit any cracks, excessive or massive oxides or porosity when examined at a minimum
magnification of 100X per ASTM E3, E407, and E1920. Oxide and porosity content are usually less than
2 percent when viewed at 100X minimum per ASTM E2109. Acceptable bond strength is near the 25000
pounds per square inch per plug bond testing. No de-bonds or delamination are to be present in the cold
spray bond line. Hardness minimum is 70 Vickers minimum on as deposited 6061 cold spray powder.
The CCDC AvMC Aviation Engineering Directorate (AED) has tapped Army Research Laboratory’s
(ARL) cold spray research, however ARL recommended NDE process assessment of properties using
frictional sliding (presented at cold spray action team (CSAT)) does not establish sub-surface evaluation
at the degree of resolution needed in aviation CSI components. The success criteria is ability to detect
degraded interface bond to an acceptable probability of detection (POD).

PHASE I: Develop NDE method(s) to determine an acceptable cold spray interface bond during the cold
spray process, inclusive of cold spray coating bulk material properties. The innovation desired of phase I
is to give the Army aviation the capability to detect subsurface (internal) cold spray flaws from the
smallest critical size, interface delamination, bulk properties in thin, medium thick, and thick deposits.
The offeror shall be able to inspect subsurface (internal) flaws for any linear size indications. (Note-
current critical size visibly detectable on surface inspection via NDE method(s).)

Comparison example of external surface inspection criteria (using NDE method fluorescent penetrant
inspection (FP1)) on critical safety items (CSI) requires detection of cracks and corrosion (any linearity
size visually detectable) and thru-wall indications (any linearity size visually detectable), of which no
indications are allowed. Using NDE surface method FPI, non-CSlI parts (lower quality) may allow
indications of up to 0.010 inch in diameter of porosity/cold shuts/shrinkage/inclusions.

The effort shall require cold spray of coupons with NDE development pre- and post-evaluation and in-situ
of subsurface (internal). The cold spray ranges from the thin coatings (deposits) (0.010 -0.050 inch thick
coatings), medium thick coatings (deposits) (0.1 — 0.5 inch thick coatings), and thick coatings (deposits)
(0.5 -1 inch thick coatings). This NDE developed method(s) should include the capability to detect the
cold spray interface bond line for any linearity size delamination, cracks, porosity, contaminants, and
weak cold spray bonded interface resulting from cold spray parameters (e.g. critical velocity, pressures,
gas flow, etc.) while providing quantitative material condition results. The offeror will be required to
develop detection methods for subsurface (internal) flaws in the thin and medium coatings, linear or
diameter. If successfulon the thin and medium thick coatings, then the thick coatings will be attempted
as well.

Metrics for phase | include for thin (0.010-0.050 inch) and medium thick (0.1-0.5 inch) coatings
(evaluation based on NDE with performance testing via coupon testing (ASTM E8, E466, R.R. Moore
(bend/rotate)):

« Demonstrate NDE method(s) capability to detect flaws (cracks, delamination, porosity, contaminants,
weak bond interface).

» Demonstrate NDE method(s) smallest critical size of flaws detectable (cracks, delamination, porosity,
contaminants, weak bond interface). (Critical indication flaw size should equate (similar) to a visual
discernment on external surface for indications less than 0.010 inch linear or diameter using FPI
method )

« Demonstrate NDE method(s) capability to inspect bulk properties of the cold spray (densities,
acoustics, etc. that are not influenced by interfaces (boundaries).

» Upon successful demonstration of thin and medium thick coatings, then thick coatings (0.5-1 inch)
shall be demonstrated in subparagraphs a. through c.
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For NDE detection development it is expected that an unacceptable cold spray process will require
seeding of faults (parameter adjustment, contaminant introduction, etc.). The material characterization of
the cold spray shall be accomplished during the research effort and be inclusive of failure mechanisms,
residual stress, microstructure, microhardness, mechanical properties, etc. The deliverable of the project
includes recommendation of inspection equipment and NDE method(s) along with substantiated results.
All research and development processes shall be documented and reported for potential replication. NDE
methods with greatest promise shall be highlighted and recommended for Phase Il demonstration.

PHASE II: Deliverable will be the design, development, and fabrication of a prototype NDE method(s)
from phase | to include motion control, data acquisition system, data reduction (software), used to detect
sub-surface cold spray interface bond and bulk material properties characterization during research and
development of statistically sound repeatable results for aerospace application of the cold spray process.
The success criteria will be an established probability of detection (POD) 90 % with 95% confidence.
The offeror shall develop a NDE method to along with the examination of the cold spray interface bond.
This phase 11 will assess, describe, and develop a NDE method that will establish the ability to detecta
particular defect, (delamination, crack, porosity, contaminants, weak cold spray bonded interface) along
with identifying the size, orientation, and location of the defect. Typical four options that constitute the
probability matrix of include:

* Anitemis flawed and the NDE method detects it (True Positive).

* No flaw exists and the NDE method indicates a flow present (False Positive).

« Anitemis flawed and the NDE method does not detect it (False Negative).

* No flaw exists and the NDE method has no indication of a flaw (True Negative).

Probability of detection (POD) studies such as this SBIR is requiring for development is to be done,
possibly by plotting the accumulation of flaws detected by a newly developed NDE method against the
flaw size of all flaws “detected” (or that produce a response over some threshold). Ideally all flaws over
some critical size will be detected and flaws smaller than that are not “detected”. A common tool used for
POD is the POD curve, probability of detection versus flaw height.

A demo system will be developed incorporating the NDE method including all data processing methods
developed in Phase | and Phase 1.

PHASE 111 DUAL USE APPLICATIONS: Upon successful completion of Phases I and 11, the actual
NDE method will be implemented in a cold spray additive repair process for actual Army aviation
components. The demo system built in Phase 11 will be modified and adapted for inspection of selected
prototype part geometries. Finally, the cold spray repaired prototype components will undergo full scale
fatigue testing as required by Aviation Engineering Directorate (AED) using the NDE demo system for
inspection and quantifying degraded cold spray properties and adhesion. Upon successful completion of
any further testing required (i.e. corrosion, etc.), a maintenance engineering order will be established
allowing repair and overhaul production.

REFERENCES:

1. Gheorghe Bunget, Adam Goff, Nathan K. Brown, Jeff Demo, Fritz Friedersdorf, (Luna
Innovations);Anindya Ghoshal, Mark Pepi (U.S.Army Research Laboratory);Siddhant Datta,
Aditi Chattopadhyay (Arizona State University), “Identification of Material Damage Precursors
using Nonlinear Ultrasound”, Presented at American Institute of Aeronautics and Astronautics,
circa 2014.

2. Lee H. Pearson, “Eddy Current Characterization of Fiber Integrity in Graphite Fiber Composite
Structures,” Proceedings of the JANNAF NDES/RNTS/S&MBS Joint Meeting, 27-29 Mar 2001,
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3. ASTM E3, Standard Guide for Preparation of Metallographic Specimens

4. ASTM ES8, Standard Test Methods for Tension Testing of Metallic Materials

5. ASTM B557, Standard Test Methods for Tension Testing Wrought and Cast Aluminum-and
Magnesium-Alloy Products

6. ASTM E18, Standard Test Methods for Rockwell Hardness of Metallic Materials

7. ASTM E407, Standard Practice for Microetching Metals and Alloys

8. ASTM E2248, Standard Test Method for Impact Testing of Miniaturized Charpy V-Notch
Specimens

9. ASTM E466, Standard Practice for Conducting Force Controlled Constant Amplitude Axial

Fatigue Tests of Metallic Materials

10. ASTM C633, Standard Test Method for Adhesion or Cohesion Strength of Thermal Spray
Coatings

11. ASTM E1097, Standard Guide for Determination of Various Elements by Direct Current Plasma
Atomic Emission Spectrometry

12. ASTM E1920, Standard Guide for Metallographic Preparation of Thermal Sprayed Coatings

13. ASTM E 2109; MIL-STD-3021, Manufacturing Process Standard Materials Deposition, Cold
Spray

KEYWORDS: Cold Spray, Nondestructive Evaluation (NDE), eddy current, ultrasonic, computed
tomography
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A20-112 TITLE: Compact, High Performance Engines for Air Launched Effects UAS

RT&L FOCUS AREA(S): general warfighting
TECHNOLOGY AREA(S): Air Platform

The technology within this topic is restricted under the International Traffic in Arms Regulation (ITAR),
22 CFR Parts 120-130, which controls the export and import of defense-related material and services,
including export of sensitive technical data, or the Export Administration Regulation (EAR), 15 CFR
Parts 730-774, which controls dual use items. Offerors must disclose any proposed use of foreign
nationals (FNSs), their country(ies) of origin, the type of visa or work permit possessed, and the statement
of work (SOW) tasks intended for accomplishment by the FN(s) in accordance with section 3.5 of the
Announcement. Offerors are advised foreign nationals proposed to perform on this topic may be restricted
due to the technical data under US Export Control Laws.

OBJECTIVE: Develop and demonstrate low volume, high performance engine systems to power Air
Launched Effects (ALE) unmanned aerial systems (UAS) for increased operational capability.

DESCRIPTION: Tactical requirements for ALE unmanned aerial systems are exceeding current
capabilities for performance (payload, range/endurance), low noise capability, reliability, maintainability,
and supportability. Mission requirements such as extended range/endurance, increased power, low
altitude operation without detection, and high reliability are becoming paramount. These requirements are
not currently fully realized with conventional rotary, internal combustion, or turbine-based propulsion.
Electrical power requirements for advanced payloads is also increasing, which adds weight to the air
vehicle. Current UAS conventional engines tend to be noisy, which can limit UAS operational
capabilities. Various advanced engine concepts offer the potential for significantly increased power to
weight/volume ratio. The objective of this topic is to develop advanced, small engines (approximately 10-
30 horsepower) which can fit in a defined installation envelope while having low noise characteristics and
low specific fuel consumption (threshold 1.2 Ib/hp-hr, objective 0.6 Ib/hp-hr). The threshold size for the
installation envelope is no larger than 13 inch height by 10 inch width by 21 inch length, while the
objective size is 10 inch height by 10 inch width by 21 inch length. The output shaft should be aligned
parallel to the length axis. Specific power goals for proposed engines (including the weight of all
ancillaries required for operation such as control systems, cooling systems, gearbox (if required to meet
output speed below), etc.) are .5 hp/lb threshold and 1.5 hp/lb objective. Reliability goals for proposed
engines includes mean time between overhaul (1000 hours threshold, 2000 hour objective) and mean time
between essential function failure (1000 hours threshold, 2000 hour objective). Additional key
capabilities include the ability of the engine to operate off of heavy-fuel (JP-8, diesel, and alternative
fuels) and ability to provide power to electrical payloads (1 kW). Output shaft design speed should be
4000-7000 rpm.

PHASE I: During Phase I effort, all major components of proposed engine concepts should be, as a
minimum, designed and validated via either modeling or subscale testing to substantiate the ability to
provide adequate power for propulsion, fuel consumption for endurance, as well as meeting reliability,
specific power, and volume goals.

PHASE II: Phase Il will fully develop, fabricate, and demonstrate a demonstrator engine systemin a
ground test environment.

PHASE Il DUAL USE APPLICATIONS: Phase Il options should include endurance testing and

integration of the enhanced propulsion system into an ALE UAS airframe and demonstrate the
performance of the system with flight testing in an ALE mission environment.
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A20-113 TITLE: Optical Based Health Usage and Monitoring System (HUMS)

RT&L FOCUS AREA(S): network
TECHNOLOGY AREA(S): Air Platform

OBJECTIVE: Develop a Health and Usage Management System utilizing fiber optic inputs and sensors
for operational data recording and analysis that will improve flight safety, mission readiness, and
effectiveness.

DESCRIPTION: The Army is seeking novel approaches to developing a Health and Usage Management
Systems (HUMS) that has the ability to collect data from a number of fiber optic sources that measure
strain, pressure, temperature, and acceleration from critical components on the vehicle. Typical HUMS
systems receive inputs from the airframe, engines, and avionics and analyzes the data in real time to
provide updates on the state of the vehicle. Data trends such as an increase in vibration on a specific
component can be used to identify the beginning of a catastrophic failure and provide the pilot with the
information, preventing loss of the vehicle. Fiber optic based sensing and data collection has the
advantage of being significantly lighter than more traditional measurement methods, immune to EMI
from other sources, passive such that an RF signal is not emitted from the vehicle, and enables highly
multiplexed sensing such that >40 measurements can be made on a single channel. With the increasing
use of composite structures, the ability to detect and interpret fatigue failure and cracking in addition to
vibration measurements is highly desired. Due to the flexibility of optical fiber systems, it is strongly
encouraged that the developed system supports additional measurements and measurement locations on
the vehicle. It is also strongly encouraged that offerers demonstrate a relationship with a successful
military systems integrator as part of the transition plan.

The fiber optic HUMS will need to be tested in accordance with MIL-STD-810G specifications for
environmental robustness. It will need to receive inputs from up to several sensing locations:

. Total volume of sensors: > 500 sensors, across >12 parallel optical fibers

. Simultaneous and concurrent detection across all sensors

. Absolute wavelength accuracy with traceable on-board referencing

. Continuous dynamic range (loss budget) of >20 dB per channel

. Flexible acquisition rates 2 — 5kHz

. Survivability and operation at vibrations up to 5 G rms, 15Hz to 2000Hz, per 514.7C-VI from
MIL-STD-810G

. Long term operating temperatures of -30 to 85C, Storage temperatures of -50 to 125C, short term

in-spec operating temperatures of -50 to 120 C,

PHASE I: Design a flight qualifiable the architecture for a HUMS system meeting the above
specifications that receives inputs from fiber optic strain, temperature, and vibration sensors. Phase |
should also demonstrate the flight readiness of key optical components and electrical designs in
accordance with MIL-STD 810G specifications.

Paper study and some hardware.

PHASE II: Develop the architecture designed during Phase I into a testable HUMS system. Upon
completion of the Phase Il a prototype HUMS should be delivered to the Army for further testing.

PHASE |11 DUAL USE APPLICATIONS: The HUMS system developed during this effort has
applications on similar civilian airframes that face many of the same challenges as their military
counterparts. Once the system is developed it will be transitioned to the Project Management Offices for
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all airframes. The technology developed here would have significant bearing on the commercial airline
industry as well.

REFERENCES:

1. Yong Shen, "Design on the Health and Usage Monitoring System,” 2014 Prognostics and System
Health Management Conference (PHM-2014 Hunan); IEEE Conference 24-27 Aug. 2014.

2. Eric Bechhoefer, "A Generalized Process for Optimal Threshold Setting in HUMS", IEEEAC paper
#1142 Version 1 Updated, October 16 2006.

3. J.C.Juarez, E. W. Maier, K. N. Choi, H. F. Taylor, "Distributed Fiber-Optic Intrusion Sensor
System", J. Lightwave Technol., vol. 23, pp. 2081-2087, 2005.
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A20-114 TITLE: 3-D Microfabrication for In-Plane Optical MEMS Inertial Sensors

RT&L FOCUS AREA(S): Microelectronics
TECHNOLOGY AREA(S): Electronics

The technology within this topic is restricted under the International Traffic in Arms Regulation (ITAR),
22 CFR Parts 120-130, which controls the export and import of defense-related material and services,
including export of sensitive technical data, or the Export Administration Regulation (EAR), 15 CFR
Parts 730-774, which controls dual use items. Offerors must disclose any proposed use of foreign
nationals (FNSs), their country(ies) of origin, the type of visa or work permit possessed, and the statement
of work (SOW) tasks intended for accomplishment by the FN(s) in accordance with section 3.5 of the
Announcement. Offerors are advised foreign nationals proposed to perform on this topic may be restricted
due to the technical data under US Export Control Laws.

OBJECTIVE: MEMS inertial sensors using electromechanical readout approaches have achieved tactical
grade performance in small inexpensive form factors. The objective of this effort is to demonstrate three-
dimensional microfabrication approaches to achieve micro-optical inertial sensors capable of going
beyond tactical grade while maintaining the form factors typical of current MEMS sensors.

DESCRIPTION: Army missile systems are continuing to become smaller and less expensive. In addition,
these systems face ever increasing threats to GPS availability. These factors are driving advancement in
small and inexpensive, yet high-performance, inertial sensor technology. MEMS technology has
demonstrated small form factors for relatively inexpensive inertial components that are suitable for
tactical grade operation. However, as missile systems decrease in size and must operate for extended
periods of time in GPS-denied environments, future small inertial sensors must demonstrate increasingly
higher levels of performance.

MEMS inertial sensors utilizing electrostatic, piezoelectric, and magnetic proof mass displacement
readout approaches have achieved success in both commercial- and defense-related applications.
However, there is a desire for improved performance suitable for navigation-grade applications. This
program proposes the development of technology that could yield the next generation Micro-Electro
Mechanical Systems (MEMS) navigation-grade inertial sensor. The majority of MEMS inertial sensors
utilize electromechanical readout of the motion of a micromachined proof mass. It is anticipated that these
“traditional” MEMS pickoff techniques (capacitive, magnetic, piezoelectric, etc.) will not be able to
achieve the required performance levels. Optical readout of mechanical displacements has demonstrated
high levels of resolution in macro-scale applications including precision movement and placement
systems. In addition, optical techniques are common in high performance inertial sensors such as fiber
optic gyros and ring laser gyros. Incorporating optical readout approaches into MEMS acceleration
devices may yield sufficient resolution to achieve navigation-grade performance.

However, the integration of micro-optical components within MEMS devices suffers from multiple
issues. Hybrid integration of micro-optical components is commonplace for electro-optic devices such as
tunable lasers, modulators, detector arrays, and other complex optical systems. However, for MEMS
components with released microstructures, the required microassembly processes suffer from the need to
perform component alignment, place and contain adhesives, and attach components to movable
structures. In addition, hybrid microassembly is not amenable to wafer-scale processing, leading to
difficulties in controlling final component cost. Monolithic integration of micro-optical components
within MEMS inertial sensors addresses these issues by providing benefits such as self-alignment and
wafer-level fabrication. However, the fabrication of micro-optical components, such as lenses, mirrors,
and beam splitters, directly within MEMS components has been limited primarily to the creation of out-
of-plane features. These features can be used to realize out-of-place optical MEMS inertial sensors
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through approaches such as wafer stacking. However, there are few options for fabricating in-plane
micro-optical features that can realize in-plane MEMS inertial sensors.

The goal of this program is to develop approaches to realize in-plane MEMS inertial sensors that utilize
monolithically fabricated micro-optical components for precise proof mass position sensing, thereby
enabling high levels of inertial sensor performance without increasing potential form factors and costs. 3-
D microfabrication approaches caninclude such items as sidewall micromachining to achieve vertical
high-quality micro optical surfaces, multi-level waveguide fabrication approaches to guide light between
sources, detectors, and various micro-optical surfaces onthe MEMS structure, self-assembled structures
to create micro-optical functionality after chip fabrication, amongst other techniques. The performance
goals for this effort are 1) range > +60 g, 2) Bias Instability <20 pg, 3) Scale factor stability <50 ppm, 4)
Volume <5 in3.

PHASE I: Conduct a design study with detailed fabrication and model development for each component
of anin-plane optical MEMS inertial sensor. Predict in-plane optical surface quality for the selected 3-D
microfabrication processes. Estimate optical MEMS inertial sensor performance based on potential
optical quality. Perform proof-of-principle experiments to investigate 3D microfabrication process
performance.

PHASE IlI: Develop and deliver a functional prototype MEMS inertial sensor with a 3D microfabricated
optical pickoff. Characterize the resolution of proof mass displacement measurement. Characterize
inertial sensor performance specifications.

PHASE Il DUAL USE APPLICATIONS: Deliver a fully functional MEMS inertial sensor with a 3D
microfabricated optical pickoff. Additionally, documentation verifying inertial sensor performance
characteristics shall be included with each device delivered. Reported inertial performance characteristics
should include scale factor, scale factor error, and bias instability. Measures of angle random walk and
velocity random walk shall be included in the inertial sensor performance characteristics for gyroscopes
and accelerometers respectively. The inertial sensor technology developed in this effort can be applied to
commercial aviation, aerospace,and maritime guidance systems. The optical pickoff technology
developed in this effort canalso be applied to non-inertial microsystems such as telecommunication
integrated optics modules, active alignment systems in microassembly approaches, and nanopositioning
devices.
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A20-115 TITLE: Using Artificial Intelligence to Optimize Missile Sustainment Trade-offs

RT&L FOCUS AREA(S): Al/ML
TECHNOLOGY AREA(S): Weapons

The technology within this topic is restricted under the International Traffic in Arms Regulation (ITAR),
22 CFR Parts 120-130, which controls the export and import of defense-related material and services,
including export of sensitive technical data, or the Export Administration Regulation (EAR), 15 CFR
Parts 730-774, which controls dual use items. Offerors must disclose any proposed use of foreign
nationals (FNSs), their country(ies) of origin, the type of visa or work permit possessed, and the statement
of work (SOW) tasks intended for accomplishment by the FN(s) in accordance with section 3.5 of the
Announcement. Offerors are advised foreign nationals proposed to perform on this topic may be restricted
due to the technical data under US Export Control Laws.

OBJECTIVE: Develop methods to use artificial intelligence (Al), machine learning, and real-time
computational intelligence to optimize Army logistics and sustainment simulations and predictions for
both legacy and future Army missile systems.

DESCRIPTION: The CCDC AvMC Logistics Engineering Lab (LogLab) developed a sustainment
simulation capability for Army aviation using a government-owned software tool called System of
Systems Analysis Tool (SOSAT). Multiple PM's use this capability to conduct analysis and provide input
for major acquisition documents. The LogLab is looking to upgrade the simulation capabilities of the
software tool using artificial intelligence and machine learning to optimize logistics outcomes for CCDC
AVMC customers like Hypersonics. Artificial intelligence would determine strategies of sparing, costs,
supply chain locations, maintenance staffing, maintenance levels, scheduled maintenance times, to best
measure and optimize sustainment options and logistics support for Army missile systems. Identify
missile platform life cycle metrics, such as Materiel Availability (Am), Operational Availability (Ao),
sparing, cost, maintenance man-hours, and other KSA's, to be optimized by Al. Provide to a logistics
engineer knobs to turn to see effects on metrics such as system reliability, system availability, system
downtime, administrative delay time, maintenance man-hours, manpower, and OPTEMPO. Additionally,
consider a Material Availability (Am) model to also include full life-cycle and fleet-wide sustainment
concerns such as fielding schedules, recaps, resets, demils, software and hardware upgrades,
modernizations, etc.

SoSAT is a government-owned software package and will be provided. Notional and/or representative
Army missile reliability and supply data will be used. The size of the dataset will also be representative of
actual datasets used and expected to be used by future Hypersonics systems -- a typical 30-year Army
sustainment model is approximately 25GB, and multiple models could be combined, yielding datasets in
the range of 100-200GB. Any Al solution will needto run on US-government network computers and
will be export controlled.

PHASE I: Perform a design study to determine how to use artificial intelligence, machine learning, and
real-time computational intelligence to optimize sustainment and logistics support. Deliver a final design
of Al's capabilities, a simulation model of Army missile assets (including systems of systems), and a
demonstration of an Al-infused logistics model capable of making intelligent trade-off decisions to meet
specified PM threshold and objective sustainment metrics -- specifically, downtime and readiness levels
as calculated by Army missile systems, using inputs such as failure rates, ALDT, repair times, and
maintenance man hours. A successful design will be able to optimize support, minimizing missile system
downtime and maximizing system availability, using logistics inputs (component failure rates, repair part
shipping times, repair times, maintenance man hours and maintainer staffing). Designed Al must be
capable of handling, learning from, living in, and analyzing datasets upwards of 200GB in size. Designed
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Al must also show a 75% reduction in results data processing time over current methods, a 10% reduction
in data input, import, and formatting time over current methods, and a 30% reduction in output dataset
size. Test method to determine success for above metrics will be accomplished through analysis.

PHASE II: Deliver and implement a working prototype of an Al-infused logistics model (as designed in
Phase 1) capable of deep learning and making intelligent trade-off decisions to meet specified PM
threshold and objective sustainment metrics. The model will also provide the capability to measure the
impacts of technology insertions, obsolescence, reset, and other significant events in the entire Army
missile platform's life cycle, and to optimize such downtime and upgrade scheduling over that typical life
cycle. Prototype Al must be capable of handling datasets upwards of 200GB in size. Prototype Al must be
able to learn from baseline sustainment datasets, learn from excursion datasets on the fly, and apply
learned behaviors. Prototype Al must show a 100% reduction in results data processing time over current
methods, a 20% decrease in data input, import, and formatting time over current methods, and a 50%
reduction in output dataset size. Test method to determine success for above metrics will be accomplished
through demonstration. Mission profiles and operations in the model will be based on notional Army
missile concept of operations (CONOPS).

PHASE I11 DUAL USE APPLICATIONS: Deliver a polished and complete working Al-infused logistics
sustainment model making intelligent trade-off decisions to meet specified PM threshold and objective
sustainment metrics to all Army PM's and for current and future Army missile platforms. The final
product should model and optimize logistics and sustainment at multiple levels of fidelity from battalions
to component parts, from components to systems of systems, from individual missions to entire life
cycles, use advanced web and cloud services to compute and be hardware-independent, may include an
asynchronous mobile application to view and sort results, handle upwards of 1TB of data, and be hosted
or otherwise available to all CAC-enabled personnel. Test method to determine success for above metrics
will be accomplished through operations.
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A20-116 TITLE: Distributed Beamforming for Non-Developmental Waveforms

RT&L FOCUS AREA(S): Network
TECHNOLOGY AREA(S): Electronics

The technology within this topic is restricted under the International Traffic in Arms Regulation (ITAR),
22 CFR Parts 120-130, which controls the export and import of defense-related material and services,
including export of sensitive technical data, or the Export Administration Regulation (EAR), 15 CFR
Parts 730-774, which controls dual use items. Offerors must disclose any proposed use of foreign
nationals (FNSs), their country(ies) of origin, the type of visa or work permit possessed, and the statement
of work (SOW) tasks intended for accomplishment by the FN(s) in accordance with section 3.5 of the
Announcement. Offerors are advised foreign nationals proposed to perform on this topic may be restricted
due to the technical data under US Export Control Laws.

OBJECTIVE: To facilitate the adoption of resilient communications within the Army by developing the
capability to apply distributed beamforming techniques to non-developmental waveforms for cost
effective communication systems with greater range and power-efficiency and lower detectability then
current communications technologies.

DESCRIPTION: The US Army C5ISR Center is interested in the development of technology to enable
the application of distributed beamforming communications techniques to non-developmental waveforms.
Distributed beamforming techniques have matured significantly over the past decade, but currently rely
on unique waveforms often with costly computational and hardware requirements. The ability to apply
distributed beamforming technigues to non-developmental waveforms can greatly facilitate integration of
the technology into tactical communications architectures.

Distributed beamforming using dismounted soldier radios can emulate an antenna array and obtain power
and/or directivity gains which are proportional to the number of dismounted radios, and be used to deliver
a common message to a mounted receiver or possibly another collection of dismounted soldiers. Benefits
of distributed beamforming include energy efficiency, improved communication range (or an equivalent
lowering in detection range with respect to an adversary), interference rejection, and possibly the ability
to spatially multiplex streams of data if desired.

The C5ISR Center particularly seeks techniques, which can be used for squad level communications. The
Army squad must be able to communicate with a separated parent vehicle in poor visibility or over
restrictive terrain in a manner which reduces vulnerability to enemy interception/detection (LPI/LPD) and
enhances Anti-Jam (AJ) capabilities in congested/contested environments.

The US Army SBIR office and C5ISR Center are requesting information related to distributed
beamforming methods designed for dismounted soldiers where each soldier has a radio and
omnidirectional antenna, and where each soldier acts as a node in the distributed dismounted
beamforming system. The dismounted soldiers must be able to communicate, in a cooperative manner,
with a radio mounted on a vehicle, where the mounted radio may use multiple antennas. The capability
must demonstrate AJ/LPI/LPD characteristics while operating in a congested/contested environment.
Waveforms in consideration for this effort should be non-developmental in nature. The ability to update
existing tactical radios with this capability via software/firmware update is highly desirable. The
approach should maximize portability and backwards compatibility to tactical radio systems which will
support widespread implementation and reduce overall cost. Consideration will be given to government
owned and government purpose waveforms. The Joint Tactical Networking Center (JTNC) DoD
Information Repository and JTNC Tactical Communications