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2010 IEEE Spectrum Patent Power Scorecard
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2010 IEEE Spectrum Patent Power Scorecard
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2011 IEEE Spectrum Patent Power Scorecard
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2012 IEEE Spectrum Patent Power Scorecard
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2012 IEEE Spectrum Patent Power Scorecard



STATUS OF PATENT PROGRAM FY2012
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- Increase in submission of Invention Disclosures
- up 211%

- Increase in patent application filing
- up 253%
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PATENTED TECHNOLOGIES   
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Top 10 Patents with Commercial Potential!

1. LADAR Stream Formatting and Processing Method
2. Three Dimensional Shape Correlator
3. Alcohol to Jet Fuels/Renewable High-Density Tactical 

Fuels
4. Poly(3,4-alkylene dioxythiophene)-Based Capacitors 

Using Ionic Liquids as Supporting Electrolytes
5. POSS Polymer
6. Face Recognition Process
7. Fumeless Latent Fingerprint Detection
8. Nanoplasmonic Cavities for Photovoltaic Applications 
9. Field Colorimetric Test Device
10. Electro-Optic Signal Modulators
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LADAR Stream Formatting & Processing Method
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Three Dimensional Shape Correlator
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Alcohol to Jet Fuels
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- Biofuels patent portfolio consists of 
over 40 patent applications and 
continues to grow 

- The first patent (U.S. Patent 
8,227,651) was granted on July 24th, 
2012 in NAWCWD's biofuels portfolio

- Patent Licensing Agreement with 
Cobalt Technologies, Inc. for 13 
inventions

- 4 patents have already issued 

- Non-food biostock to fuels



Renewable High-Density Tactical Fuels
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Poly(3,4-alkylene dioxythiophene)-Based Capacitors 
Using Ionic Liquids as Supporting Electrolytes
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• High power energy storage
– Higher power density than batteries (kW/kg)
– Lower operating voltage than batteries (1-3V)
– Shorter operating times than batteries (sec-min)
– Higher energy density than traditional capacitors (~3Wh/kg)

• Applications
– Military (short intense bursts of power)
– Computer backup (less power, longer time)
– Electric vehicle burst power (intermediate power and length)



Poly(3,4-alkylene dioxythiophene)-Based Capacitors 
Using Ionic Liquids as Supporting Electrolytes
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electrode substrate
p-doping polymer

electrolyte
separator paper

electrolyte
n-doping polymer

electrode substrate

These cells are 
smaller than a 
credit card

Power Density
• Currently 625 Watts/kg
• Cathode improvements could double this

Charge Time
• Under a minute; more studies needed.

Stability/Hold Life
• In inert atmosphere, devices are quite stable; good hermetically sealed 

packaging will be crucial.



Face Recognition Process
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30° pose change

30° pose change

30° pose change

Keypoint selection with 
original SIFT method, 120 
points

Feature Descriptor (SIFT) detects and extracts local feature 
descriptors that are reasonable invariant to:
– Changes in scale, 2D translation and rotation illumination, image 

noise and viewpoint.

SIFT keypoint detector is not invariant to illumination 
changes.

Highpass filtering + adaptive thresholding ensures 
adequate number of descriptors per image.



Face Recognition Process
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Fumeless Latent Fingerprint Detection
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Current Methods of Latent Fingerprint Development

Super

Fuming Super Glue Ninhydrin

HO OH

OO



Fumeless Latent Fingerprint Detection
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Nanoplasmonic Cavities for Photovoltaic Applications 
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glass substrate

titanium metal (defines slits)

silver (~23.5 nm thick)

titania (~ 25 nm thick)

silver (~ 28.5 nm thick)

direction of light flux

Advantages to this design
1) plasmonic enhancement of light absorbance
2) slits set up plasmonic interference pattern
3) polythiophene chains lie in plane and absorb light more efficiently travelling parallel, 

(McGehee, et al. Advanced Functional Materials, Volume 15, Issue 12 , Pages 1927 -
1932 : 31 Oct 2005). This design causes a fraction of the incident light to travel parallel 
to the chains.



Field Colorimetric Test Device
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Conceptual Form:
Simple 

Intuitive
Small

Obvious results
No sampling gloves
Contained reagents

Analyze now or 
later

Foolproof operation

Small,  refillable, 
disposable, 
adaptable kit (like 
a first-aide kit) 
with tests that 
presumptively 
detect  explosives 
and drugs
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Electro-Optic Signal Modulators



Polyhedral Oligomeric SilSesquioxane (POSS) 
POLYMER
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Commercial / Alternative applications
 Light weight composite structures for LEO
 Coatings to protect Photovoltaics/Electronics
 Flexible and Tough Kapton equivalent films
 Modifying/Decreasing flammability of polymers
 Adjusting hydrophobicity of the polymer surfaces
 Preparing Nano-structured polymer toughners
 Burn modifiers for Polymeric Materials
 Hybrid Polymeric Materials

Atomic Oxygen erodes away polymer in 
days without POSS protection
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Scanning electron microscope images of two MC POSS 
polyimides that were exposed to the LEO environment 
for 3.9 years on MISSE-1.  The magnification in both 
images is 1,370.

Polyhedral Oligomeric SilSesquioxane (POSS) 
POLYMER


