fingerprints

Fingerprints

The fingerprints shown in the table below are examples of
pattern types as defined in the Henry system of fingerprint
classification. This system is named for its inventor, Sir Edward
Richard Henry, and has been in use in most of the English-
speaking world since the early 20th century. This classification
system allows for the searching of unknown fingerprints by

classifying each print according to the rules as set out by Henry.

Forensic Identification Services of the Toronto Police used this
system for many decades, until the implementation of the AFIS
computerized system in 1989, The AFIS classification system is
known as "Autoclass" and is based on Henry, The Autoclass
system is actually simpler because all patterns from Whorl to
Accidental (except the Lateral Pocket Loop), as shown in the
table, are classified as Whorls. This is because the system is
computerized and thus does not require the same degree of
breakdown as is required in a manual system such as Henry.
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Fingerprints

Fingerprints can have several different applications in litigation. The first
is showing a person was in a particular place, such as a crime scene.
Other evidential values which are often overlooked are fingerprints on
anonymous notes or other documents where someone denies a
connection to or authorship of a particular document. We have the ability
to develop fingerprints which have been on paper for up to several years.

The theory for the use of fingerprints and palmprints as a positive
means of identification is based on two principles:

n 1) They are "permanent” in that they are formed in the fetal
" stage, prior to birth, and remain the same throughout lifetime,
barring disfiguration by scarring, until sometime after death when

decomposition sets in.

m 2) They are "unique" in that_no two fingerprints, or friction ridge
area, made by different fingers or areas, are the same (or are
identical in their ridge characteristic arrangement}.

This display below points out some of the parts of a fingerprint and the
characteristics used to identify them (ridge ending, bifurcation, enclosure,

short ridge and ridge dot).
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Legend
1) Ridge Ending 5) Ridge dot
2) Bifurcation 6) Core
3) Enclosure or Island 7) Delta
4) Flexure crease 8) Short Ridge

Presentation Exhibit

A comparison is made by searching the inked (known) fingerprint and the
latent {unknown) fingerprint for corresponding ridge characteristics,

These ridge characteristics have to be of the same shape, the same type,
occupy the same relative position and possess an adequate number of
identification point with no unexplainable differences in both the inked
print and the [atent print before a positive identification can be made.
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Fingerprint ldentification

Identification by fingerprints relies on pattern matching followed by the detection of
certain ridge characteristics, also so known as Galton details, points of identity, or
minutiae, and the comparison of the relative positions of these minutiae points with a
reference print, usually an inked impression of a suspect's print. There are three basic
ridge characteristics, the ridge ending, the bifurcation and the dot (or island).

Island . Dot ”Bifurcation' . Ending Riager

Identification points consist of bifurcations, ending ridges, dots, ridges and islands. A
single rolled fingerprint may have as many as 100 or more identification points that can
be used for identification purposes. There is no exact size requirement as the number of
points found on a fingerprint impression depend on the location of the print. As an
example the area immediately surrounding a delta will probably contain more points per
.square millimetre than the area near the tip of the finger which tends to not have that
many points.

In image 1 we see part of a fully rolled fingerprint. Notice that JITIF,
the edges are cut-off so you can safely assume that this is not {2,
a fully rolled impression. If you take a look at image 2 you can [fJ{fi#
see that | have sectioned out the centre portion.of this
impression and labelled 10 points of identification. That was
not all the points found but simply the ones that could be
mapped easily without cluttering up the image.

Image 2 when measured 1:1 is 1

just over 1/4" square. If you

look closely you'should be able to identify 10 additional
points that were not mapped with the lines. In all | counted
22 points of identification on this 1/4" square section of the

http://www.policensw.com/info/fingerprints/finger08.html 51712007
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impression. One thing to note here, you might be under
the impression that making a fingerprint comparison is
relatively easy but you should keep in mind a couple
things. .

First, image 1 and image 2 are both taken from the same
image. In real life you would have impressions made at
separate times and subject to different pressure
distortions. Secondly, these images are relatively clean
2 and clear where many of the actually crime scene prints

are anything but clear. Last you have to consider that this

Is an easy comparison because you are blessed with having a core pattern and a delta

when in some cases you may have a latent that could be a fingertip, palm or even foot
impression.

Basic and composite ridge characteristics (minutiae)

Minutiae Example Minutiae Example
ridge ending oo bridge x
bifurcation m< double bifurcation Y
.dot W trifurcation —e
island (short | ®euee™ | opposed }( "
ridge) M bifurcations =t
lake O‘ | ridge crossing x
{enclosure) g g,
_ i opposed o
hook (spur) -~ bifurcation/ridge }
wm— | ending ——

Page Design £ lan Hunter,
> Christopber 4 Lennard BSe(hons), PhD and Trevor Patterson Det. Sen Sgt New South Wales Police Service.
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FINGERPRINT PATTERNS AND CLASSIFICATIONS

PLAIN ARCHES

In plain archas 1he ridges
gnigs on ene side of the
impressien and flow ar
1en¢ 1y Howe out tho othar
Side sworks & rise or wave in
1he centisr

DOUBLE LODP

The doubde lcop consists
of two sepseaie loap
formasions, with 1wp
separate and distiner s
o! shoulders and ey
delias,
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TENTED ARCHES

Tented arches arg similas
1o pluin arches with the
exception i i ridpes
ie the center derm o
dafinne argly or one or
rore ridges at the center
foen an upthrust or they
appfoach the foop type,
possassing we of tha
basic  charagieristios of
the oop but lacking in the
thired.

PLAIN WHORL

& plam whol hos two
deltas pnd ol teasi one
ridge making a compiuie
cirgsal, wihich may be
spieal, ovad, or prwy variant
of tha chrete. An maginary
line draven benvaen the
v deltas musi touch ar
eross ot lead one of the
sOCUAVInG  ridges  wiThin
WIE pE1IR 3rén,

VLNAR LOOPS
Ulnar loops are 1those
iypas of patterns an
whieh the foops Tlow in
tha direction of the kel
tingeess,

o

CENTRAL POCKEY
WHORL

The central puckel whord
consists of one oF more
facurving ridges. or an
nbilrugtion ad right angles
1 tha anngt ling of flow,
with two doltas betwaen
which an imagmary fing
‘wouhld ewt or touch no
TREUTVING tsdge wishin the
partern srea. The innar
fine of flow ol & cenjrat
$otkot loep is deteriinad
by drawing an imaginary
ling: hetwoen the inner
dalta and the-¢entor of the
innermost resurve or
loaping ridge.

RADIAL LOGPS

Radial loops are thosa
types of pattarns in
which the loops {low
teward the thumbs.

ACCIDENTAL

WHORL
The acwdental whort 5 a
PALean with two ar mera
dattas. ang 2 condnation
of g or maore ditterant
tvpes of patterns eaclusive
of the plain arch. This
classification also incluclas
fhose sxceedingly unusual
patterns whahy may nat b
ptaced by definition into
any other clesses.
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Central Pocket Loop Target Whorl
(peacock’s eye)
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