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Latent Print Examination

1 - What Is the scientific basis that informs the
Interpretation of the evidence?

2 - Overview of the fingerprint identification
technigues ...What Is the state of the art?

3-W
4 - W
5 - W

nere Is research conducted?
nere Is It published?

nat are the major problems in the scientific

foundation, methods, and practice?

6 - What research questions do you think need to
be answered?
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Interpretation of the evidence?




Fingerprints

1 - What Is the scientific basis that informs the interpretation of the evidence?

Permanence and Individuality

Reliability of fingerprint examination Is supported by the
theories of biological unigueness and permanence,
probability modeling, and empirical data gained through
over one hundred years of operational experience.

The comparison and individualization of two areas of
friction ridge impressions are based on the examination of
Infinite combinations of ridge structure, individual ridge
appearance, minutiae, spatial relationships, pores, and
other details.




There can be no doubt
as to the advantage of
having, besides their
photographs, a
nature-copy of the

forever-unchangeable finger-
furrows ofi Important criminals.

Fingerprint Research published by Dr. Henry Faulds,
Nature, Oct 1880
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Fingerprints

Figure 1
Growth of the hand progresses from paddlelike form (4 19.5 X),
continues as the fingers separate (B 17.3 X), the volar pads become
prominent (C 7.7 X) and achieves infantlike appearance (D 4.2 X).
[Cummins, 1929].







Intermediate pad Loop
(steep radial side) (ulnar)




Fingerprints are
formed during the
third to fourth month
of fetal development
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Fingerprints

2 - Overview of the fingerprint identification technigues
...WWhat Is the state of the art?

Latent Print detection / visualization and
recording IS very mature.

e to individualize small impressions.
S Is mature for multiple finger comparisons.

S Is advancing for partial finger and palm
print comparisons ...requires tremendous
human expert resources.







Alarm Clock from IED and
close-up of fingerprint
developed on inside of
clock face cover.
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Quality and Quantity
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Ten-Print Results

Full Name
t569, 98-1557
t554, 98-1739
t576, 98-0643
t880, DB
t243, 98-1040

t653, 98-1892

WMatch Results for Latent 98-7-1557-8

Control ID
Right Middle
Right Index
Right Thumb
Left Thumb
Right Middle
Right Little
Right Little
Right Thumb
Right Middle
Right Little

Match Score
1164825
85104
79717
69849
67790
67120
60973
58086
57890
52680

Class Score

569
554
576
880
243
ad4
517
491
488
653
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Level 1 Information - Pattern or general ridge
flow as represented in the skeleton at right.

Level 2 Information - Galton Points such as
ridge endings, bifurcations and dots as
represented in the skeleton at right.

Latent Print Examiners do NOT base
friction ridge identifications on just Level
1 and 2 information.

Level 3 Information - Ridge path,
shape, pores and other information
upon which Latent Print Examiners
base friction ridge identifications, as
represented in the image at right.
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Fingerprints
3 - Where Is research conducted?

Forensic Laboratories (US and Foreign)

University Laboratories (Texas Tech, WVU,
more...)

National Laboratories (ORNL, LNLL, PNNL,
etc.)

Private Industry (AFIS Manufacturers)
Other...




Fingerprints

4 - Where Is research published?




Fingerprints

IS5N 0885.173X

GERPRINT
Journal ~ IORD
of

Forensic
Identification

Vol 56
No.6
NovemberiDecember 2006




Fingerprints

e |International Association for Identification
— Established in 1915;
— Has over 5,000 Parent Body members;

— Over 50 National, State and Regional Divisions of the
|Al publish various Journals or Newsletters;

— QOver 1,000 members attend the Annual Educational
Conference;

— AAEFS splintered from from IAl in 1948;
* The Fingerprint Society

— Established in 1974,

— Members in over 30 countries;

e Other organizations native to individual
researchers...




Fingerprints

1933-2006 Electronic
[ Archive of IAl
Jou;fna Publications

Forensic (Primarily Fingerprint

Identification Oriented)

™

Vol. 56
No.6

November/December 2006 25,264 Indexed pages
PDF Archive on 3 CDs
(Instantly searchable)




Fingerprints

5 - What are the major problems in the scientific
foundation, methods, and practice?




Training — to competency, under gqualified

instructors

Experience - years full-time

Ability - confirmed by initial
competency testing and annual

proficiency testing

"

Evidence
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Fingerprints

5 - What are the major problems in the scientific
foundation, methods, and practice?

A. Absence of mandatory national expert
certification with annual proficiency testing.

B. Absence of standardized national training to

competency program for fingerprint experts.

C. Absence of sufficient fingerprint expert
training facilities and programs (shortage of
experts ...many crimes not processed).

D. Absence of sufficient funds for needed
research.




Fingerprints

6 - What research guestions do you think need to be
answered?

A. Absence of comprehensive statistical
modeling using all friction ridge detail
present (to support latent print
iIndividualization and accurate qualified
conclusions).

B. AFIS technology immature for single and
partial finger comparisons (often low
resolution and never uses all detail).
Lights-out IDs for most latent prints would
dramatically increase crime solving.




Questions?

Ed German, CLPE, FFS
PO Box 1600
Newington VA 22122-1600

Emall
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Specimen Recelved from lrag
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Latent Print Minutiae Only
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Elimination or ldentification?




Elimination or ldentification?




Elimination or ldentification?




Elimination or ldentification?




Elimination or ldentification?
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Elimination or ldentification?
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Elimination or ldentification?




Elimination or ldentification?
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Elimination or ldentification?




Elimination or ldentification?
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Elimination or ldentification?
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Elimination or ldentification?




Elimination or ldentification?




Elimination or ldentification?
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Elimination or ldentification?




Elimination or ldentification?
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Level 2 Friction Ridge Detall
discernible




Level 1 and 2 Friction Ridge Detall




Level 3 Friction Ridge Detall
... poor resolution at 500 ppl




Level 3 Friction Ridge Detall
1200 ppl superior to 500 ppl




Level 3 Friction Ridge Detall
2400 ppi superior to 1200 ppl
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Two Prints from the Same Person?

Latent Print on electrical cord from robbery




Two Prints from the Same Person?
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Attempting to merge typical
fingerprint biometric systems
with typical forensic
operations causes square

peg to round hole
problems...

Cooperation Is
more important &8
than ever. S
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Speaker’s Employment History

Over 35 years experience In fingerprint work.

* Local police - 3 years in Tennessee and North
Carolina as Police Officer, Crime Scene
Technician and Latent Print Examiner:;

o State Police - 3 years as Forensic Scientist,
supervised state-wide fingerprint program when
lllinois became first ASCLD/LAB accredited crime
lab In America;




Speaker’s Employment History (Cont.)

* Private industry - Two years with laser company in
Silicon Valley, conducted laser evidence detection
training in over 30 federal, state and local labs

throughout America;
 US Federal Agencies - 27 years

— Served In overseas US Government forensic
laboratories 7 years (Asia and Europe);

— Retired as number-two ranking Army CID
Special Agent worldwide in 2005;

— Currently GS-15 US Government employee,;




Speaker’s Testimony and Certifications

Expert testimony over 100 times in US and
overseas including 16 American states and one
US territory;

Testified in first Daubert fingerprint hearing (1999);

Certified as Latent Print Examiner by International
Association for Identification (IAl) since 1978;

Certified by US Army as Latent Print Examiner
1976-2005;




Speaker’s Professional Memberships

Member of |Al since 1977; member of |Al Latent Print
Certification Board 1983-88; Chair of 1Al Fingerprint
Committee 1998-99; Chair of IAl AFIS Committee 2000-
2002 (current member);

Fellow of The Fingerprint Society since 1979;

Founder of Nihon Kanshiki Gakkal (Japan Identification
Society) 1989;

Member SWGFAST since 1996; Chair of SWGFAST Quality
Assurance Committee 1996-98; Chair of Friction Ridge
Automation Committee 1998-99 and 2004-05;

Member or Midwestern Association of Forensic Scientists
1982-1992: Latent Print Section Coordinator of MAFS
1983-85:;




Speaker’'s Research

Participated in original research:
Cyanoacrylate (superglue) fuming - 1979-81,
Laser enhancement of fingerprints - 1980-83;

Computer image enhancement of fingerprints —
1982-87,

Reflected (Shortwave) UV Imaging Systems for
fingerprints — 1986-89;




Speaker’s Publications

Technical articles published in Journal of Forensic
|dentification; Identification News; Fingerprint Whorld; FBI
Crime Laboratory Digest; US Government Fingerprint
Symposium Proceedings; US Army Crime Laboratory
Newsletters;

Contributed content to two forensic text books;

Authored fingerprint chapter for McGraw Hill Encyclopedia
of Science and Technology;

Since 1994, have maintained the largest and most popular
Internet reference source for fingerprint information -
Google “fingerprints” to reach www.onin.com
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