“The true harvest of my life is intangible
- a little star dust caught,
- a portion of the rainbow | have clutched.”
Henry David Thoreau

Technical Research Associates Inc
where spectra meet the user



Our Mission

Develop Novel Ways To
Present Spectral Analysis

Results to Understand a Scene
and Find Hidden Obijects.




Composite IR/Visible Image of Diamond Head

Technical Research Associates, Inc. (TRA), located in Honolulu,
Hawai'i, is a small business with over twenty years of experience in
support of infrared, electro-optical and radar sensor programs. TRA'’s
goal is to develop innovative tools to optimally exploit multi-spectral and
hyperspectral data for defense, intelligence, mineral exploitation and
other needs. Recently we have provided these tools and analysis
results to the Navy, Army, Air Force, DARPA, multiple prime
contractors and commercial clients. To this end, TRA has performed
in the roles of software development, field support, the reduction and
analysis of data, and the evaluation of algorithms. We seek working
relationships with companies and government agencies with interest in
the rapidly expanding field of spectral remote sensing.



The earth from above would
resemble "a ball made of twelve
pieces of leather, variegated, a
patchwork of colours”. Plato

The objective of hyperspectral visualization is to
reduce the hundred or more dimensions (bands) of
the image to a subspace that contains the materials
and targets of interest. Once that subspace has been
achieved, human understanding and automated target
detection can complete the analysis.
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TRA Key Products
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Commercial Hyperspectral Analysis Tools The TRA N-FINDR program
N-FINDR Automated Endmember Finder prov'desl rapid de(tecotllon ofb bot;l
macent scene elements (endmembers
Ac [ _unw and spectral anomalies.
o Endmembers can often be
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the data cloud. (non-negative regression) in a hyperspectra| image. The

) N-FINDR algorithm is an
automated technique for finding
END-MEMBERS these endmembers in an image.
Once these endmember have
been found, the often hundreds
of bands of a hyperspectral data
set can be projected into
approximately 10 to 15 images
for analyst review. Since these
images are maps of occurrences
of each material, they are a
great aid to scene classification.
Subsequent optimizations of the
algorithm have allowed the use
of this algorithm at speeds
exceeding those required by
real-time applications.
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TRA Key Products

Commercial Hyperspectral Analysis Tools
CRISP Hyperspectral Sharpening

Hyperion 30 meter Satellite Hyperion Color Sharpened by
Hyperspectral Data 4 Meter 4-Band MSI Data

Support to the Army Counter-Mine
Program

Minefield Image Detected Mines

Typically, the spectral imagery
data from high-spatial-
resolution, low-spectral-
resolution sensors and the
high-spectral resolution, low-
spatial-resolution sensors are
treated separately. The Color
Resolution Improvement
Software package (CRISP)
combines information
contained in a low-spatial-
resolution hyperspectral image
with a high-spatial-resolution
multi-spectral or panchromatic
image in such a way that the
resulting image product has
the spectral characteristics of
the hyperspectral image and
the spatial characteristics of
the multi-spectral or
panchromatic image.

The detection of ranges from
the relatively simple, the
detection of large anti-vehicle
mines on bare soil, to the very
difficult, the detection of anti-
personnel mines in vegetation.
Spectral detection can be done
without the mine being
resolved. Algorithms that had
been developed previously for
the detection of military targets
were applied to the surface
mine data. In the picture on
the left, several rows of mines
have been found through
hyperspectral processing.



Technical Research Associates. Inc. Contracts

Contracting Agency/Prime Contractor

C

bntract Activi

ties

Department of Energy Phase Il SBIR
(TRA Prime)
Tools for Full Spectrum Analysis

Develop Analysis Software for
Combining Reflection and thermal
Band Hyperspectral Data

Navy/NAVAIR Phase Il SBIR
(TRA Prime)
Visualization of Multi and Hyperspectral Data

Develop, with Space Computer Corp.,
the Hyperspectral Visualization
Environment

Air Force/AFRL
(TRA Prime)
Hyperspectral Resolution Enhancement
(2004- 2007)

Phase Il SBIR

Develop Hyperspectral Resolution
Enhancement  Algorithms, Deliver
tools to the Air Force

Army/NVESD

(TRA Prime)

Wide Area Airborne Minefield Detection (WAAMD)
(2002-present)

Supply Hyperspectral sensors for
field detection experiments.
Develop detection algorithms and
process data for mine detection

Logos Technology, Subcontract to ITT on NGA prime
(2003 — 2005)

Develop Software tools for
Hyperspectral Analysis in NGA
spectral tool kit

EO-IR Measurements
COMPASS Processing
(2001- 2005)

Develop real-time processing for
COMPASS and NVIS hyperspectral
sSensors

TRA Commercial Activities:

TRA has directly sold single user copies of its tools to multiple government and

commercial costumers.

In addition we offer services such as customization of a
current tool for a particular sensor suite or computer configuration.

For example,

we recently produced versions of several Hyperspectral Analysis tools for use in
an IDL operating environment on a computer with a 64 bit Operating System.




Technical Research Associates, Inc.

Sustainable Competitive Advantage: TRA Personnel are experts in spectral
physics first and are thus uniquely capable of translating our knowledge of the physics
and the customer’s requirements into custom software tools. To accomplish this we
use a mix of scientists familiar with software development and software specialists. We
market this capability through either commercial sales or custom development.

Facilities:
2800 Woodlawn Dr. Ste 149 424B Arneill Rd.
Honolulu, HI 96822 Camarillo, CA 93010

TRA main location is
at the Manoa
Innovation Center
with easy access to
the University of
Hawai'i facilities and
personnel. TRA staff
consists of full-time
scientists and
programmers as well
as consulting

technical specialists. \

Contact

Dr. Edwin M. Winter Research Director
808 926 7179 edwinter@tracam.com




