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•• NIJ'sNIJ's principal authorities are derived from the Omnibus principal authorities are derived from the Omnibus 
Crime Control and Safe Streets Act of 1968, as amended (see Crime Control and Safe Streets Act of 1968, as amended (see 
42 USC 42 USC §§ 37213721--3723) and Title II of the Homeland Security Act 3723) and Title II of the Homeland Security Act 
of 2002. of 2002. 
•• Title II of the Homeland Security act as it relates to Title II of the Homeland Security act as it relates to NIJNIJ’’ss

Office of Science & TechnologyOffice of Science & Technology
•• Research, development and evaluation arm of the Department Research, development and evaluation arm of the Department 

of Justiceof Justice

http://www.ojp.usdoj.gov/nij/
http://www.ojp.usdoj.gov/nij/


Advance scientific research, development  Advance scientific research, development  
and evaluation of technologies to and evaluation of technologies to 
improve efficiency and effectiveness of improve efficiency and effectiveness of 
the criminal justice community and the criminal justice community and 
public safetypublic safety..



We develop innovative solutions to the next We develop innovative solutions to the next 
generation of technology through:generation of technology through:

•• Capturing the technology needs of theCapturing the technology needs of the
criminal justice community.criminal justice community.

•• Strategic planning of a research agenda.Strategic planning of a research agenda.
•• Supporting research, development andSupporting research, development and

evaluation via the competitive awardevaluation via the competitive award
process.process.

•• Demonstrating and testing of emergingDemonstrating and testing of emerging
technologies.technologies.

•• Dissemination of research and evaluation Dissemination of research and evaluation 
resultsresults





Solicitation ProcessSolicitation Process

•• Seeded with TWG identified needsSeeded with TWG identified needs

•• Competitive; peer reviewedCompetitive; peer reviewed

•• Peer panels with practitioners and technologistsPeer panels with practitioners and technologists

–– TWG representatives as well as TWG representatives as well as 
representatives from Federal  R&D agenciesrepresentatives from Federal  R&D agencies





•• Method to estimate the accuracy of the iris image Method to estimate the accuracy of the iris image 
preprocessing in the form of a plugpreprocessing in the form of a plug--inin

•• Evaluates and produces quality metrics/score for Evaluates and produces quality metrics/score for 
segmentationsegmentation

•• Assessment of feature informationAssessment of feature information

•• Assigns quality score for feature extraction based on feature Assigns quality score for feature extraction based on feature 
characteristicscharacteristics

•• Developed a score fusion method to calculate the confidence Developed a score fusion method to calculate the confidence 
level of possible matchlevel of possible match



•• Single image capture for faceSingle image capture for face--iris iris 
recognitionrecognition

•• Iris technology to process images within Iris technology to process images within 
the conditions and resolutions of face the conditions and resolutions of face 
acquisitionacquisition

•• Face acquisition  near infrared Face acquisition  near infrared 
illumination (usual for iris)illumination (usual for iris)

•• Improved iris feature extraction for off Improved iris feature extraction for off 
axis acquisition and uneven illuminationaxis acquisition and uneven illumination

•• Designed algorithm for mode selection: Designed algorithm for mode selection: 
irisiris--iris and faceiris and face--iris  iris  



•• Fuse various Level 3 feature matchers withFuse various Level 3 feature matchers with
Level 2 minutiae matcher for latent Level 2 minutiae matcher for latent 
fingerprints. fingerprints. (Level 3 features include ridge (Level 3 features include ridge 
shape, sweat pores, incipient ridges, scars, shape, sweat pores, incipient ridges, scars, 
permanent creases, and other distinguishablepermanent creases, and other distinguishable
marks)marks)

•• NISTNIST--EFS data setEFS data set

•• Automated level 3 feature extraction for Automated level 3 feature extraction for 
gallery . Manual level 3 feature extraction gallery . Manual level 3 feature extraction 
of latent probesof latent probes

•• Candidates from level 2 matcher will Candidates from level 2 matcher will 
invoke level 3 matching.invoke level 3 matching.

•• SDK deliverableSDK deliverable

* HCP = Hausdorff Distance matcher



•• Designed to recognize low quality facial images from video surveDesigned to recognize low quality facial images from video surveillanceillance

•• System to locate 26 pose specific landmarks on the human faceSystem to locate 26 pose specific landmarks on the human face

•• Site adaptive training method has been developed for the major cSite adaptive training method has been developed for the major components of the omponents of the PittPattPittPatt
face recognition training algorithmface recognition training algorithm

•• Improved precision of face alignment by extending Boosted RankinImproved precision of face alignment by extending Boosted Ranking Model (BRM)g Model (BRM)

•• SemiSemi--supervised face alignment which can propagate the manual labelinsupervised face alignment which can propagate the manual labeling from a few images to g from a few images to 
a large image ensemblea large image ensemble

•• Eleven white papers publishedEleven white papers published





•• Develop a handDevelop a hand--held wireless 3D held wireless 3D 
binocular/camera capable of face acquisition binocular/camera capable of face acquisition 
up to 1000 meters capable of real time face up to 1000 meters capable of real time face 
recognition.recognition.

•• Wireless transmits 3D video clip to server Wireless transmits 3D video clip to server 
via encrypted wireless upload. Server via encrypted wireless upload. Server 
performs quality  assessment performs quality  assessment 

•• Field testing with LA Sheriff Dept. & Field testing with LA Sheriff Dept. & 
subsequent delivery of two devices to NIJ.subsequent delivery of two devices to NIJ.

•• L1 matcher  L1 matcher  

•• Super resolution and speckle processing 

Status: OPEN

Super resolution and speckle processing 



•• Optical based fast four fingerprint  scanner Optical based fast four fingerprint  scanner 

Acquisition time approx 1 sec per fingerAcquisition time approx 1 sec per finger

•• Rotational Rotational contactlesscontactless 180 degree scan area 180 degree scan area 

or or ““rollsrolls””

•• LivenessLiveness test with IR scan of blood vesselstest with IR scan of blood vessels

•• Mobile unit with wireless encrypted Mobile unit with wireless encrypted WiFiWiFi and and 

Bluetooth uploadBluetooth upload

•• Will include adaptive lighting system. Will include adaptive lighting system. 

Camera provides real time  feedback of Camera provides real time  feedback of 

lighting conditions of 6 areas of each fingerlighting conditions of 6 areas of each finger

Status: OPEN



Status: OPEN

•• Improve match performance with automated Improve match performance with automated 
extraction and matching of extended extraction and matching of extended 
features singular points, pores, dots, ridge features singular points, pores, dots, ridge 
flow (orientation field) and minutiae shapeflow (orientation field) and minutiae shape

•• Ten prints and latent printsTen prints and latent prints

•• Combine minutiae and extended features Combine minutiae and extended features 
using various fusion schemesusing various fusion schemes

•• Study the statistical properties of extended Study the statistical properties of extended 
features and demonstrate the performance features and demonstrate the performance 
gain by combining minutiae and extended gain by combining minutiae and extended 
features using various fusion schemesfeatures using various fusion schemes



•• Create the Research Transition Center Enterprise within the CentCreate the Research Transition Center Enterprise within the Center for er for 
Identification Research (Identification Research (CITeRCITeR) at West Virginia University (WVU)) at West Virginia University (WVU)

•• Host  cooperative operationHost  cooperative operation--based research with direct involvement of based research with direct involvement of 
academic, industry, and government  to assess readiness of biomeacademic, industry, and government  to assess readiness of biometric tric 
technologies that specifically address government needs.technologies that specifically address government needs.



•• Formulate the characterization and representation of Formulate the characterization and representation of 
macro and micro facial featuresmacro and micro facial features

•• Previous categorizations overlap and are ambiguousPrevious categorizations overlap and are ambiguous

•• Form and propose a standard for localized facial Form and propose a standard for localized facial 
featuresfeatures

•• Develop and evaluate methods for automatic and/or Develop and evaluate methods for automatic and/or 
semi automatic extraction of such facial features in semi automatic extraction of such facial features in 
high resolution digital imageryhigh resolution digital imagery

•• Definitions of marks are now based on three different Definitions of marks are now based on three different 
morphologies (i.e.,  Point, linear  and Irregular) and two morphologies (i.e.,  Point, linear  and Irregular) and two 
color characteristics, (i.e., light or bright) color characteristics, (i.e., light or bright) 

•• Currently designing automatic mark extraction and Currently designing automatic mark extraction and 
classification with medium resolution images to classification with medium resolution images to 
eventually be used on high resolution images eventually be used on high resolution images 

Status: OPEN



•• DNA backlog reduction  DNA backlog reduction  -- Make funding available to states and local LE       Make funding available to states and local LE       

for DNA analysis of cold cases (CODIS)for DNA analysis of cold cases (CODIS)

•• Using DNA to find the missing (CODIS)Using DNA to find the missing (CODIS)

•• Convicted Offender and/or Arrestee DNA Backlog Reduction ProgramConvicted Offender and/or Arrestee DNA Backlog Reduction Program

•• Post conviction DNA Testing AssistancePost conviction DNA Testing Assistance

•• Forensic DNA Unit Efficiency Improvement Forensic DNA Unit Efficiency Improvement 

•• Forensic DNA Research and Development Forensic DNA Research and Development -- robust, more informative, robust, more informative, 

less costly, or less laborless costly, or less labor--intensive identification intensive identification 

•• Solving cold cases with DNASolving cold cases with DNA





•• Invaluable resource for the forensic Invaluable resource for the forensic 
communitycommunity

•• Topics such as: History, Anatomy of Topics such as: History, Anatomy of 
friction ridges, Processing, Equipment, friction ridges, Processing, Equipment, 
Quality Assurance, Research and Quality Assurance, Research and 
ChallengesChallenges

•• Chapters will appear online at the NIJ Chapters will appear online at the NIJ 
website as they are completedwebsite as they are completed

•• A hardcover print version will be A hardcover print version will be 
available when all chapters have been available when all chapters have been 
completedcompleted





NIJ PartnersNIJ Partners

http://www.biometrics.dod.mil/


NIJNIJ’’ss CustomersCustomers

•• Federal, state & local criminal justice practitionersFederal, state & local criminal justice practitioners
•• 19,000 Law Enforcement Agencies19,000 Law Enforcement Agencies

•• 750,000 Law Enforcement Officers750,000 Law Enforcement Officers
•• 4,451 Corrections Agencies (some overlap with law enforcement 4,451 Corrections Agencies (some overlap with law enforcement 

agencies)agencies)
•• 430,000 Corrections Officers430,000 Corrections Officers

•• 351 Crime Laboratories351 Crime Laboratories
•• Courts, Probation & Parole, etc.Courts, Probation & Parole, etc.
•• Public Safety Community atPublic Safety Community at--large large 

•• Department of JusticeDepartment of Justice
•• Law enforcement componentsLaw enforcement components
•• OJP program offices, other Federal agenciesOJP program offices, other Federal agencies

•• Policymakers at all levels of governmentPolicymakers at all levels of government
•• ResearchersResearchers
•• American publicAmerican public

http://www.google.com/imgres?imgurl=http://a.abcnews.com/images/Blotter/doj_gavel_080429_mn.jpg&imgrefurl=http://abcnews.go.com/WN/story?id=6142019&page=1&usg=__d9Z_8SoXqMPg0NrcASC8HLKJoOM=&h=240&w=320&sz=29&hl=en&start=19&zoom=1&itbs=1&tbnid=reXDV72g8Y4jnM:&tbnh=89&tbnw=118&prev=/images?q=Department+of+Justice+Federal+Bureau+of+Prisons&hl=en&gbv=2&tbs=isch:1
http://legoheart.co.cc/_cacheimg/t/e/texas prisons.jpg
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FY10  - Hand-held biometric acquisition and identification at a distance 

FY09  - Mobile fingerprint capture 

FY08 

FY07
• Identification from video and audio surveillance 
• Fast capture of latent and rolled-equivalent fingerprints and palm prints 
• Expedited automation of legacy biometric information that is not yet shared electronically 
• Acquisition of biometrics in field environments 
• Access control

FY06
• Through-the-wall surveillance (TWS) for locating and/or tracking individuals within 

buildings 
• Fast capture of rolled-equivalent fingerprints
• Identification from audio video
• Acquisition of biometrics in field environments
• Access control  (weapons, communication devices)

Past Solicitations Past Solicitations 
(Areas of Interest)(Areas of Interest)
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