UNITED STATES SPECIAL OPERATIONS COMMAND
SBIR FY04.1 Proposal Submission

The United States Operations Command’s (USSOCOM) mission includes developing and acquiring unique special
operations forces (SOF) equipment, material, supplies and services. USSOCOM is seeking small businesses with a
strong research and development capability and an understanding of the SOF operational characteristics. The topics
represent a portion of the problems encountered by SOF in fulfilling its mission.

Inquiries of a general nature or questions concerning the administration of the SBIR program should be addressed
to:

United States Special Operations Command
Attn: SOAL-KS/Ms. Karen L. Pera

7701 Tampa Point Blvd.

MacDill Air Force Base, Florida 33621

Email: perak@socom.mil

USSOCOM will only accept proposals for those topics stated in this solicitation. The USSOCOM Program
Executive Officers (PEOs) responsible for the research and development in these specific areas initiated the topics
and are responsible for the technical evaluation of the proposals. The Phase I and Phase II proposal evaluation
factors are listed below. Each proposal must address each factor in order to be considered for an award.

Selection of proposals for funding is based upon technical merit and the evaluation criteria included in the
solicitation. Phase I and Phase II funding is limited, therefore USSOCOM will select and fund only those Phase I
and Phase II proposals considered to be superior in overall technical quality and most critical to the mission.
USSOCOM may fund more than one proposal in a specific topic area if the technical quality of the proposal is
deemed superior, or it may fund no proposals in a topic area.

Evaluation Criteria — Phase I & 11

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

2) 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.

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

Potential offerors must submit proposals in accordance with the DoD Program Solicitation at
www.dodsbir.net/solicitation. The maximum amount of SBIR funding for a USSOCOM Phase I award is $100,000
and the maximum time frame for a Phase I proposal is 6 months. A Phase I proposal for less than 6 months and/or
less than $100,000 is encouraged where low risk technologies are being proposed.

USSOCOM, may request a Phase II proposal from any Phase I contractor, based on the results of the Phase I effort
using the evaluation criteria above. The Phase II proposal must be structured as follows: the first 10-12 months
(base effort) should be approximately $375,000; the second 10-12 months (option) of incremental funding should
also be approximately $375,000. A Phase II proposal for less than 24 months and/or less than $750,000 is
encouraged. The maximum amount of SBIR funding allocated for a USSOCOM Phase I award is $750,000 and the
maximum time frame for a Phase II award is 24 months. Proposals should be based on realistic cost and time
estimates, not on the maximum time (months) and dollars. The cost of the project is based on the overall amount of
hours spent to accomplish the work required and the overall term of the project should also be based on the same
effort. In preparing the proposal, (including the statement of objectives and milestones), firms should consider that
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workload and operational will preclude extensive access to government and military personnel beyond established
periodic reviews.

Electronic Submission Instructions

All proposal information must be received electronically via the DOD SBIR/STTR Submission site. To submit,
proceed to http://www.dodsbir.net/submission. Once registered, a firm must prepare (and update) Company
Commercialization Report Data, prepare (and edit) Proposal Cover Sheets, complete the Cost Proposal form, and
upload corresponding Technical Proposal(s). The proposal submission, exclusive of the Company
Commercialization Report, must not exceed 25 pages.

Paper copies will not be considered. A complete electronic submission is required for proposal evaluation. An
electronic signature is not required on the proposal. Please note that there have been problems reported in the past
when using AOL for large file uploads; therefore, we suggest using an alternate internet service provider for files
larger than SMB. 1t is strongly suggested that all firms submit final, completed proposals 5-7 days prior to the
solicitation closing date to ensure complete submission. Firms are entirely responsible for complete and timely
submission of the proposal.

Firms are encouraged, but not required, to embed graphics within the technical proposal file. When including
images, care should be taken to ensure images are not of excessive size. A resolution of 200 dpi or below is
requested for all embedded images. Please use standard fonts in order to prevent conversion difficulties.

Performing a virus check on each proposal to be uploaded electronically is the responsibility of the firm. The
detection of a virus on a submitted electronic technical proposal may be cause for proposal rejection. E-mail
submissions will not be accepted.

The DoD SBIR/STTR Submission site will present a confirmation page when a technical proposal file upload has
been received. The upload will be available for viewing on the site within an hour. It is in your best interest to
review the upload to ensure the server received the complete, readable file.

For additional information about electronic proposal submission, including uploading your technical proposal, refer
to the instructions on the solicitation and the on-line help area of the DoD SBIR/STTR Submission site, or call the
DoD SBIR/STTR Help Desk at 866-SBIRHLP (866-724-7457).

Prior to December 1, 2003, scientific and technical questions may be directed to the topic author, and after that,
through the DTIC SBIR Interactive Technical Information System (SITIS).
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SOCOMO04-001

SOCOMO04-002
SOCOMO04-003
SOCOMO04-004
SOCOMO04-005

SOCOM 04.1 Topic List

Innovative Erosion-Resistant Coating Materials/Concepts for Leading Edges on Composite Rotor
Blades

Optically clear multi-layered protective window/sensor film for use on rotary wing aircraft
Miniature Multi-band Radar Beacon (MMRB)

Miniature Quickscan Receiver

Advanced Vision & Position Acquisition System (AVPAS)
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SOCOM 04.1 Topic Descriptions

SOCOMO04-001 TITLE: Innovative Erosion-Resistant Coating Materials/Concepts for Leading Edges on
Composite Rotor Blades

TECHNOLOGY AREAS: Materials/Processes

OBJECTIVE: Develop high-strain, lightweight, and conformable coating materials/concepts to improve the erosion
resistance of the leading edges on composite rotor blades.

DESCRIPTION: ARSOA aircraft operate in hostile environments that include sandy or dusty landing zones and/or
severe sand/rain storms. Helicopters and other vertical/short takeoff and landing (VTOL/STOL) aircraft such as the
V-22 Osprey are expected to endure these severe environments without rapid erosion to the leading edge of their
rotor blade. To avoid rapid deterioration of the rotor blade and potentially irreparable damage, typically the leading
edge is protected with erosion-resistant materials. For example, the leading edge of the MH-60 rotor blade is made
of titanium and nickel abrasion strips bonded to the composite substrate (blade). Although effective for limited
erosion protection, this metal and composite hybrid configuration limits operating life in a high velocity impact sand
environment. This hybrid concept also hampers field serviceability and increases the operating and support cost of
the rotor blade by inhibiting removal and replacement of the leading edge at or below the DEPOT level. It also
necessitates frequent inspection to detect incipient wear into the metal leading edge to ensure flight safety. ARSOA
is interested in covering with innovative erosion-resistant coating materials/concepts directly over the composite
leading edge of the rotor blade. This proposed concept helps reduce the overall wear of the leading edge and
enhances the maintenance capabilities of the AVUM/AVIM and adds significant life to the rotor blade. Specifically,
the proposed coating materials/concepts need to demonstrate a superior resistance to surface abrasion and
cavitations caused by high-velocity impact of sand particles and raindrops, respectively. Furthermore, the contractor
will need to demonstrate the efficacy and field serviceability of the proposed coating materials/concepts.

PHASE I: Provide an initial development effort that demonstrates the scientific merit and feasibility of an erosion-
resistant coating for the composite leading edge. The proposed coating must be compatible with current composite
blade materials and not degrade other performance requirements of the rotor blade.

PHASE II: Optimize the proposed coating materials/concepts, and fabricate and conduct appropriate coupon and
component level experiments that mimic typical severe sand and rain erosion requirements. Demonstrate field
serviceability and ease of application and removal. Demonstrate producibility and cost effectiveness of the proposed
concept.

PHASE III: Implement full-scale production of the proposed coating materials/concepts to the rotor blade, and in
concert with a major Army Helicopter rotor blade manufacturer, qualify and transition this technology to a rotary-
wing platform.

PHASE 111 DUAL-USE APPLICATIONS: This technology is equally applicable for both commercial and DoD
aircraft needing improved erosion-resistant surfaces. This technology has application to Helicopters and other
vertical/short takeoff and landing (VTOL/STOL) aircraft such as the V-22 Osprey.

REFERENCES: S.C. Hong and T.J. Wiggins, "Advanced Rain and Sand Erosion Resistance Elastomers,"
Proceedings for the American Helicopter Society, 57th Annual Forum

KEYWORDS: Coatings, Sand Erosion, Rain Erosion, Leading Edge, Rotor Blade, Composites
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SOCOMO04-002 TITLE: Optically clear multi-layered protective window/sensor film for use on rotary
wing aircraft

TECHNOLOGY AREAS: Air Platform, Materials/Processes, Sensors

OBJECTIVE: Develop an optically clear, multi-layered protective window film material, which will offer erosion
and impact protection to rotary winged aircraft windscreens and applicable sensor windows. Film must utilize a
clean removal adhesive, have the ability to be removed one layer at a time, and not adversely affect day/night vision
performance.

DESCRIPTION: Environmental effects of blowing sand and dust particles damage helicopter and other
vertical/short takeoff and landing (VTOL/STOL) aircraft windows and degrade the pilot’s ability to see through his
windscreens. Presently, when windows become scratched or damaged, night vision is affected and the windscreen
must be replaced. With optical sensors, data integrity can be reduced below an acceptable threshold due to this same
problem. The process of replacing windscreens or sensors grounds aircraft is expensive and can be very time
consuming. Window polishing creates a swirl effect in the window, which makes flight with night vision equipment
impossible. Specifically, the proposed protective window film/concepts need to demonstrate a superior resistance to
surface abrasion and cavitations caused by high-velocity impact of sand particles. Window life expectancy due to
abrasion should increase by a factor of 2 with the use of one layer of this film.

Rain can also cause problems with windscreens, which do not utilize a windshield wiper system. This window film
should have a built in mechanism to bead water droplets. This film should be heat formable to allow application to
complex curved surfaces and be applied in either single or multiple layer configurations. It should also be die cut for
and exact fit for various applications. Light transmission in the visible range should meet or exceed 92% in a four-
layer application. Adhesion curing time to window surface should not exceed 48 hours. This film should have the
ability to be removed one layer at a time presenting a clean window surface. Furthermore, the contractor will need
to demonstrate the efficacy and field serviceability of the proposed window film material.

PHASE I: Provide an initial development effort that demonstrates the scientific merit and feasibility of a protective
window film, which meets the above criteria. This product must be compatible with all existing window and sensor
materials.

PHASE II: Optimize the proposed window film and fabricate and conduct appropriate coupon and application level
experiments that mimic typical severe sand and rain erosion requirements. Demonstrate field serviceability and ease

of application and removal. Demonstrate manufacturability and cost effectiveness of the proposed concept.

PHASE III: Implement full-scale production of the proposed window film to helicopters and sensor windows, and
qualify and transition this technology to a rotary-wing platform.

PHASE III DUAL-USE APPLICATIONS: This technology is equally applicable for both commercial and DoD
aircraft needing improved erosion-resistant surfaces. This technology has application to Helicopters and other
vertical/short takeoff and landing (VTOL/STOL) aircraft such as the V-22 Osprey.

KEYWORDS: Window Films, Sand Erosion, Rain Erosion

SOCOMO04-003 TITLE: Miniature Multi-band Radar Beacon (MMRB)

TECHNOLOGY AREAS: Sensors, Electronics, Weapons
OBJECTIVE: Design and build a miniature multi-band radar beacon, MMRB, (SiGe based X and Ku band) to be
used for en-route navigation or pathfinder functions to guide aircraft to remote targets during periods of poor

visibility. This system will also be used for identification of friend or foe and Blue Force Tracking.

DESCRIPTION: Recent combat experience in Afghanistan and Iraq have highlighted the necessity of properly
discriminating between enemy friendly targets and personnel under conditions of reduced visibility from stand-off
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weapons engagement range (greater than 10 NM at 6,000ft). MMRB uses will include drop/landing/assault zone
(DZ/LZ/AZ) marking with multiple zone marking capabilities through the use of discreet codes. The MMRB may be
used as a point designator, enabling tactical or strategic aircraft to accurately deliver ordnance on immediate or
preplanned targets. Further, the MMRB will provide a positive point of reference and identification for close air
support missions. It shall also provide the aircrew a means for accurate radar offset to maintain a safe stand off from
friendly forces. The MMRB must be small enough to allow field transport in the pockets of military fatigues and
flight suits. The system must weigh no more than 1.5 pounds and have a volume of no more than 20 cubic inches.
The beacon must be powered by a commercial off the shelf battery, waterproof, and be capable of passing
environmental testing IAW Military Standard 108F. The MMBR must be visible to JSTARS radar transport and
strike aircraft, posses an integrated GPS, and have a built-in dual band antenna. = The MMRB must possess the
capabilities of the Sierra Monolithics SMP-2000, but in a smaller package, meeting the size and weight restrictions
highlighted above. (Reference http://www.monolithics.com/products/products.php?wh=da.

PHASE I: Develop a MMRB system design that includes a specification which meets all criteria above.

PHASE II: Deliver and demonstrate two MMRB prototypes.

PHASE III DUAL-USE APPLICATIONS: This system could be used in a broad range of military and civilian
applications where positive identification of targets or personnel is required from the air. It has broad applications
for military and civilian search and rescue operations. The MMRB will have multi-service applications as well as

uses by Homeland Defense agencies and foreign allies.

KEYWORDS: Miniature Multi-band Beacon, radar transponders

SOCOMO04-004 TITLE: Miniature Quickscan Receiver

TECHNOLOGY AREAS: Sensors, Electronics

OBJECTIVE: SOF tactical users lack a miniature package that permits them to monitor RF energy and wireless
communications while on the move. Having this capability will save lives during dangerous missions.

This SBIR will research, design and build a rugged, inexpensive tactical monitoring system for deployed SOF
personnel that will be used for force protection.

DESCRIPTION: Development of low power, miniature electronics to assist with the detection of emitters, offers
body worn possibilities not formerly possible. In keeping with our “toolbox” mentality, this SBIR seeks to design
and build a family of miniature RF detection products that a soldier can choose from and plug into existing receiving
systems (body worn or manpack). The Proposer’s design should not be “stove-piped” or standalone.

It is envisioned that this capability will be used the following way. As SOF enters an area, they pull out this SBIRs
developed miniature receiver package. As they move from point to point, they use the receiver to detect RF energy
in the area. If used with a direction finding (DF) unit, the receiver will detect energy, and then work with the DF
unit to acquire the direction of the threat.

The system should use plug and play technology, and provide for future upgrades as technology and signals change.

The system will have the following objectives:

* Very small and compact, less than 75 cubic inches.

* Ruggedized package for harsh environments, to include no fans.

* Low power (<10W).

* 9-16VDC input power (9-25VDC with converter if needed). The Monitoring Station will contain NO internal
power; it will be powered via the customer’s chosen power source.

» Coherent LO ability and IF output for direction finding (DF) applications.

* At least two tuners covering at least 30 to 3000 MHz (ultimate objective of IMHz to 10GHz).

* Add on modules for reception down to the AM band and above 3GHz.

SOCOM - 6



At least 30MHz bandwidth.

* At least 80dB dynamic range.

 Target database (objective of 2,000 entries).

* Removable memory for security.

* Support for 4-8 control / voice channels.

» External outputs to permit multiple receivers to be connected/work together.

* PCMCIA card slot.

* Objective of GPS receiver included.

* Programmable memory to have the capability to recognize G3 fax signals, and detect the presence of G3 fax and
data modem answer tones, multiple fax formats and detect frequency agile signals.
» Computer controllable.

The system should utilize DSP technology that is software configurable and have the capability of being software
upgraded when signals/configurations change. The system should be remoteable using TCP/IP or other standard
format.

There is interest in both a packaged form factor and in a card form factor(s).
Proposers should budget for a single day trip to Tampa, Florida for a Phase 1 kickoff meeting.

Successful proposals will show previous or proposed use of novel technology to achieve substantial enhancements
to equipment size, weight, performance, reliability, power consumption, and/or cost.

Pluses include:

* Leveraging of past software detection/demodulation of wireless signals;

Fully demonstrating the proposing company’s past and present experience;

Supplying references on proposing company’s products/programs (particularly government program managers);
Giving detail on its proposed technologies to show expertise.

* ¥ ¥

The proposal should detail the firm’s experience in innovative advanced hardware and software design and
familiarity on working with hardware. The proposer should be prepared to deliver products in accordance with the
general information outlined in each of the phases as listed below:

PHASE I: The proposer in Phase 1 will perform the required research of needed technologies to meet and hopefully
exceed the above requirements. Develop a design for submission for Phase 2. The receiver should be designed to
withstand MIL-STD-810 environmental engineering standards. It is desired that limited lab testing be conducted to
verify the design. The driving force behind this SBIR will be to make the receiver as small and low cost as possible.
Provide a cost estimate for Phase 2.

PHASE II: Develop two (2) system prototypes within one year of start of Phase II. The receiver will be sent out for
SOF tactical use and feedback. The feedback will be incorporated into the final design.

A final test of the prototype will be conducted in a realistic tactical environment to demonstrate performance. The
limited testing will be performed in a seven-day mission scenario.

PHASE III DUAL-USE TECHNOLOGIES: This system will have immediate use on the war in terrorism. It will
also have application with the other military services (Marines and Army have expressed interest) and law
enforcement agencies. Commercially this product could be spun off to enable remote monitoring of assets.

Acquisition Program Sponsorship:
PEO Endorsement: I endorse this project as supporting present or anticipated acquisition programs as follows:

REFERENCES:
For an unclassified copy of the Operational Requirements Document (ORD), see the SITIS page.
AN/APR-39 Radar Warning Receiver (RWR), http://www.fas.org/man/dod-101/sys/ac/equip/an-apr-39.htm
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A high-performance FM receiver for audio and digital applications,
http://www.rfdesign.com/ar/radio_highperformance fm_receiver

KEYWORDS: Receiver, Emitter, Intelligence, Sigint, RF, Radio Frequency, C-PCI, PCMCIA, Remote Sensing,
Target, Identification, Microreceiver.

SOCOMO04-005 TITLE: Advanced Vision & Position Acquisition System (AVPAS)

TECHNOLOGY AREAS: Sensors, Electronics

OBJECTIVE: Design & build a compact highly portable Advanced Vision & Position Acquisition System (AVPAS)
that displays critical data for use in combat, surveillance, and commercial search & rescue locaters and navigation
devices.

DESCRIPTION: With the increasing incidence of deploying Special Operational Forces into remote locations, the
need for a single multi-function night vision and data display device continues to be an undertaking yet to be
accomplished. Current generation devices require that soldiers often burden themselves with separate devices for
obtaining night vision, GPS, range finding, compass reading, target magnification, and up-linking to a remote data
point. This liability can affect mission performance adversely by requiring extra time and personnel in order to
acquire and report intelligence. In contrast, today’s technology presents the ability to integrate all of these sensor
capabilities into a single lightweight and versatile device. By researching and developing the AVPAS capabilities, a
single integrated goggle assembly will render high quality OMNI-4 3rd Generation night vision imagery to the
soldier while also displaying GPS data, range finding information, digital compass data, and target magnification
imagery to both the soldier and to a video up-link. The up-link can be a local communications domain and/or a
satellite-based resource. The AVPAS should be designed to function in the operational environment of deployed
Special Forces.

PHASE I: Conduct market survey, develop requirements analysis for sensor packaging and electronics, and conduct
incremental proof-of-concept testing. Develop a design for an AVPAS prototype.

PHASE II: Fabricate two (2) AVPAS prototypes and conduct environmental and performance testing to validate
design. Deliver both prototypes to the government for further evaluation.

PHASE III DUAL USE APPLICATIONS: The availability of an AVPAS capability can be immediately deployed to
critical needs in both commercial and military sectors. These include homeland security, state, federal, and local

search & rescue, and Special Forces.

KEYWORDS: surveillance, navigation, GPS, NVG, sensor, compass, targeting
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