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Sensor Technologies Division

Werdeveloprinnovative s Iutions to the next
generation of technology through:

»  (Capturing the technology needs of the
Criminal just]ce commu nlty
S"rr:l"rQJ]ﬁ planning of a research agenda.
Supporting research, development and
evaluga tion via the competitive award
process. -
Demonstrating and testing of emerging
technologies.
stserr ination of research and evaluation
results




RDT&E Process

Phase 4: Demonstrate, test, evaluate

Phase 1: Identify Technology Needs and commercialize
Technology NIJ defines A NIJ tests and Does it
Working Groups operational here existing evaluates the = work as

Identify technology requirements and

h h solutions? solution needed?
need potential solutions

Phase 2: Develop plan to address unmet needs Is this a
“developmental

solution?

NIJ crafts a plan NIJ solicits
to devlop the grant applications
solution to develop

the solutions

NIJ assists p Is
developer in “commercialization
Phase 3: Implement the plan commercialization successful?

Independent NIJ selects Grantee »-
peer panel reviews a grantee to develops tool or . . .
applications develop a solution technology Phase 3: Build capacity and inform

the user community

NIJ publishes
and distributes guides
and standards

Is
development
successful?

and provides assistance
to adopting agencies




Solicitation Process

U.S. Department of Justice
O Fice of Faskics Progams

Narsomal Instirese of fustioe

®

Seeded with TWG identified needs
Competitive; peer reviewed R e
Peer panels with practitioners and technologists

- TWG representatives as well as
representatives from Federal R&D agencies

This program furthers the Departmant’s MISSIon by Sponscrng resear ta provide
cbjeciive, Independent, evidence-basad knowledge and
nd | particulany atthe Sate and el k

Solicitation:
Enhanced Tools for Improvised
Explosive Device (IED) and
Vehicle Borne IED Defeat
Eligibility

*Eligibilty,” page 3}

Department of Justice

National Institute of Justice

The LS. Department of Justice, Office of Justice Programs, National Institute of Justice
is seeking applications for funding research and development of sensor or surveillance
technatagies, or navel applications of those technologies, 1o address specific needs in
the field of ciminal justice. This program furthers the Department’s mission by
sponsorng research 1o provide objective, indepandent, ewidence-based knowledge and
meat the challenges of enime and justice, particularly at the State and local

Solicitation:
Sensors and Surveillance

Technologies
Eligibility

(See “Eligibilly,” page 4)

Deadline

All applications are dus by October 30, 2006, 11:59 p.m. eastern time

Contact Information
For assistance with the requirements of this soliciation, contaet Chiis Miles, Senior
Program Manager, Research and Development Technology Division, 202-816-1110,
o) i SO0Lgoy .

This application must be submitied through Grants gov. For technical assistance with
submitting the application, call the Grants gov Customer Support Hotline at 1-800-518-
4726,

Grants.gov Funding Opportunity No. 2007-N1J-1434
SL# 000757

Deadline

All applications are due by Aprll 30, 2007, 11:5% p.m. sastern time.

Contact Information
this sallcitation, contact Chiis Tilery, Deputy
DE-2829,

This applization must be submitizd trougn Grants.g technical asslstanca with

sUBMtNG the appiication, call the Grants.gov Custame

Grants.gov Funding Opportunity No. 2007-N1LJ-1441

SL# 000758






tive Feature Based Quality Measure Plug-in for Iris

Recognition System
PURDUE g 4

UNIVERSITY

. Methiod to estimate the accuracy of the iris image
preprocessing in the form of a plug-in &

. Evaluates and produces quality metrics/score for
segmentation

. Assessment of feature information

Assigns quality score for feature extraction based on feature
- characteristics

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

Image Iris Feature Template s
} o . . D ~ - Wlatching
Acquisition Segmentation Extraction Greneration =

Good ) Good _ Ouality
Ouality Segmentation 1\‘1 -
~ 3 = Jecasure
frames trames T
Quality Score
Quality Segmentation

Filter Evaluation Score Fusion




ion of Face and Iris

Shyﬂm‘rnage
recognition

Inology to J; images within
dJHor anc tions of face

Improved iris feature extraction for off
cquisition and uneven illumination



ication of Level 3 Matching to Latent
- Finger and Palm Prints

ident:

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

NIST-EFS data set

(RN . N Automated level 3 feature extraction for
‘ gallery . Manual level 3 feature extraction
of latent probes

i ~Matcher [ BE7 (level-2) | BE7+BYT (texture) | BE7T+BYT ’
Subsets | _ +HCP [
L5 (minutiae only) 49.80% N/A 36.08% ‘
|
i.

Candidates from level 2 matcher will
invoke level 3 matching.

(1o BYT)

L1 (image only) 57.68%
L2 (image+minutiae) | 70.98%
(image+extended | 81.18%

) 2 ™ SDK deliverable _.;::f

Rank-1 Performance with data subset of 240 mates on 4180 exemplars ordered in by IIIl'['i*I\III‘_‘

- R
ss of feature set used. Il]' -I%E‘:“:.:Iﬁ
Y b e

* HCP = Hausdorff Distance matcher




Site Adaptive Face Recognition B pitt
at a Distance

aptive training method has been developed for the major components of the PittPatt
pghition training algorithm

ot iioteings,
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The 5th shape basis






. Develop a
omoqu '
up 'zo

Field testi ith LA Sheriff Dept. &
subsequent delivery of two devices to NIJ.

5 Ll matcher

. Super resolution and speckle processing




- Mobi 2 unit with wireless encrypted WiFi and
Bluetooth upload

Finger Print
Reader

- Will include adaptive lighting system.
Camera provides real time feedback of
lighting conditions of 6 areas of each finger




MICHIGAN STATE
UNITVERSITY

Combine minutiae and extended features
using various fusion schemes

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

Iy J)m e match performance with automated

Itomatic Fingerprint Matching Using
Extended Feature Set

Level 1 Level 3
Feature Extraction Feature Extraction

Ridge contour and pore

Extraction

ingerprint

/" Image 1/

/Fl gerprint /
Image 2

[ ey
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Face Annotation at the Macro-scale and the
licro-scale: Tools, Techniques, and Applications

UNIVERSITY OF in Forensic Identification
MICHIGAN STATE
5/ NOTRE DAME

: < fion and representation of
micro facial features

Previous categorizations overlap and are ambiguous

I
&4 Semiautomatic Facial Mark Annotation Tool @

Form and propose a standard for localized facial

jeatures,

r —'\_/P‘JJr and evaluate methods for automatlc and/or

Definitions of marks are now based on three different

morphologies (i.e., Point, linear and Irregular) and two
color characteristics, (i.e., light or bright)

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






DNA Backlog

Figure 1: DNA Casework: Supply, Demand, Backlogs
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CHAPTEN 1 | Histary

Orther enciant artifacts have been found that have ridga
patterrs on them that were cleery cerved rather than |eft
a5 eacidertal impressions. It is important to note, how-
ever, thet ridge designs sirmilar to humean friction ridge skin
alzo ocour in animal spacies other then humens, in soma
plants, and even in raturd inerimate formations such az
serd moved by wind o water. Therefare, it cannot be
conclusively determined that all friction ridge-iks artwork
in encient artifacts was produced as & representation of hu-
rman friction ridge ekin. Exermples of encient artifacts with
friction ridge-like designs include megelithic artwarks in the
tormiy of Gewr'inis on en island just off the west coest of
Frerce (Figures 1-3) and in the tormb &t Mewgrenge on the
coest of Ireland (Figures 4-81.

1.3221B.C. to 1637 A.D.

Thie Chirese wera the first culhre known to have used
friction ridge impressions &3 a means of identification. The
«carliest example comes from & Chiness document entited
“Tha Yolume of Crima Seene Investigation- Burglary” from
the Qin Dynasty (221 to 206 B.C.). The document contars
3 description of how handprints were used as a typa of
evidence [iang-¥in and Chun-Ge, 1988, p 283).

FIGURES 1-3

TH

FIGURES

Additicnally, in India there are referencas to the nobility us-
irg friction ridge skin s signetures:

In 1637 &0, the jnint forees of Shah Jshan and Adl Khan, undar
the command of Khan Zaman Bahadur, invaded tha camp of Shahuji
Bhosle, the nder of Pona (in the present day Maharashiral. Tha jaint
army deteated Shahuji, who was compelled to accspt the tema of
peate:
Since the gamizon (of Shahuj) was now reduced to great
extremities ....| Shahuj wrote fraquently 10 Khan Bahadurin the
mazat bumkle strin, promising to pay allegizncs o the crown He
atthe same time solicited 8 witten fraaty... stamped with the
impression of his hand. [Sochi and Kaur, 20033, p 126-136)

The above text is an example of the nokility's use of pam-
prints in Imda to demonstrate authenticity when writing a
document. The use of prints on important documents was
adopted from the Chinese, where it was used generally,
bt in India it was mainly reserved for rayety (Sodhi end
Kewr, 2003g, p 128-121). The use of friction ridge skines a
signeture in China, Jepan, India, and possibly other nations
pricr to Europeen discovery is thus well-documented,

1.4 17th and 18th Centuries

In the late 17th century, Europeen ecientists began publish-
img thair cbaervations of human skin. Friction ridge skin
was first described in detail by Dr. Mebemiah Grew [Figure
9] in the 1684 paper Ahilos ophics! Trenssctions of the
Aoyl Socisty of London. Dr. Grew's description marked
the beginning in tha Westarn Hemisphers of friction ridge
skin obesrvations and charecterizations [Ashbaugh, 1999,
p 38; Lerrbourme, 1984, p 281, In 1885, Goverd Bidloo, a
Dutch anetormist, published Anstomy of the Humen Body,
which ireluded skin emd the papillery ridges of the thumb
but failed to eddress individualization or permanence
{Ashbaugh, 1989, p 39; Felsher, 1962, p 8-121. In 1687 the
Italian physiciogist Marcella Malpighi [Figure 100 published
Concemning the External Tactile Organs, inwhich the func-
tion, form, end structura of friction ridge skin wes dis-
cussed. Malpighi is credited with being the first to use the
rewty invented microscope for medical studies and, be-
cause of this, a layer of skin [stratum Melpighi] was named
after him. In his treatizs, Malpighi noted that ridged skin
imcresses friction betwesn en object end the skin's surfece.
Frition ridga skin thus enherces trection for wealking and
arasping (New Scotland Yerd, 1980; Ashbaugh, 1989, p 40).

It would be 1788 before the uniqueness of this skin wes
recognized in Eurape. J. C. A. Meyer, a Garman doctor end
anetomist, wrote a book entitied Anstomical Copperpistes
with Approprists Expianations, which contained detailed
drawings of friction ridge skin petterns. Mayer wrots, “The
similarities ere doser emong some individuels. Differences
are rrerked, yet in spite of their paculiarities of arrengernent
all heve a certein likenees” [Cummins, 1943, pp 12-13).

[CHAPTER 1

FIGURE 7

hemiah Graw

W Malpich i
il Malpigghi

1.5 19th Century

English wood engraver end ornithologist Thomas Bewick
(17 83-18281 published many books with wood engravings
of birds end other animals. Thres weodcuts [made in 1809,
1818, end 1528) included a fingarmark, and the latter two
had the legend * Thomes Bewick, his mark” Herachal
1818, 32-33). The woodeuts [Figure 11) were very detailad,
but it is unknown whether Bewick understood the velue of
friction ridge skin for individualization (Galton, 1882, p 26;
Lambourne, 1984, p 26).

Inhis 1823 thesis fited “Commentary on the Physidogica
Examingtion of the Orgens of Vision and the Cutaneous
Systern”, Or. .Johannes E. Purkinje (1787-1863), professor at
the Uriversity of Breslau in Germnany, clessified fingerprint
patterma into nine categories and gave each a name (Figure
12} [Lambourne, 1984, p 26; Galton, 1892, pp 85-88).
Although Dr. Purkinge swent no further then neming the
patterra, his cortribution is sigrificent becauss his ning
patterm types were the precursor to the Henry clessifice
fion eystem [Herschel, 1916, pp 34-3; Galton, 1852,

B 67 1190,

Garmen anthropologist Hermann Welcker (1822-1866) of
the University of Halla l=d the wey in the study of friction
ridge skin parmanence. Welcker begen by printing his own
right hand in 1856 and then again in 1897 thus gaining
credit as the first person to start & pemanence study.
However, in the paper Welcker published in 1838, ha
sought no credit, but rether seemed only to offer essistence
o prior claims of permerence in refarence to fricion ridge
akin Wilder andWentwarth, 1918, pp 338-340). Walcker

_d
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olicitations
eas of Interest)

‘acquisition and identification at a distance

> of latent and rolled-equivalent flngerprints and palm prints
utomation of legacy biometric information that is not yet shared electronically
biometrics in field environments

e Through-the
- buildings

Fast capture of rolled-equivalent fingerprints

* Identification from audio video

» Acquisition of biometrics in field environments

» Access control (weapons, communication devices)

all surveillance (TWS) for locating and/or tracking individuals within
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