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• ��
���
��
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• Graphical flow like ridges present in human fingers

• Formation depends on the initial conditions of the embryonic 
development 

• They are believed to be unique to each person (and  each 
finger); acceptable in courts of law
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3 is bifurcation
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Fingerprint sensors can be embedded in a variety of devices 
for user recognition purposes. 
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Optical: based on frustrated total internal reflection 
(FTIR) 

Size:       6 x 3 x 6 in. in 1970s 
3 x 1 x 1 in. mid-1990s 

Cost drop: $1500 - $100  

Solid-statesensors: 
- capacitive, 
- pressure sensitive, 
- temperature sensitive 

Size:      1 x 1 in. (small)               Resolution: 500 
dpi

Ultrasonic scanning:  high quality images 
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(a) imaging geometry consists of a laser source (L) illuminating a finger resting 
on a glass platen/prism, P, and an imaging surface (C); (b) FTIR; the ray A 
incident at the ridge/glass interface scatters while the ray B falling at the 
valley/glass interface suffers total internal reflection and the reflected rays are 
collected at the imaging surface.
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Number of dots or pixels per inch.

Minimum resolution for FBI-
compliant scanners

Minimum resolution 
for extracting minutiae 
(correlation techniques)
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Original image
Binary image

Thinning image 
(bwmorph in Matlab)

+��
��?� 
���!������



����������	
����

���������

������������	
����

���������

������������	
����

���������

������������	
����

���������

�� �� Z. Li, 2010

!�����������0
� 
�

Im=imread(‘finger.png’); % bw fingerprint image
bw=bwmorph(im, ‘skel’, inf); 
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• Assign a finger print to a class based on global 
appearance:
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• Types
– Ridge ending 
– Ridge bifurcation
– Ridge divergence
– Dot or Island
– Enclosure 
– Short Ridge
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Dot
Primitive
Minutiae Ridge Ending

Bifurcation

Island

SpurCompound 
Minutiae

Crossover

Bridge

Short Ridge

Minutiae Types 
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� Typically, in a live-scan fingerprint image of good 
quality, there are about 50-100 minutiae

Minutia Representations
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Loop                 Whorl               Delta 
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Poincare index detection results for loop and delta: 
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� Current State

� A new member in biometric family.
It is relatively stable physical 
characteristics. Its original idea 
is from Chinese Hand Book 
for Future. 

� PolyU in Hong Kong developed 
the first palmprint identification 
prototype in the world. 

� Feature Set

Minutiae & points (like fingerprint) and geometry (like hand) 

Principle lines, wrinkle and ridges 

dooropen_hand.swf
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Palmprint
Definition and 

Features

Point featurePoint feature

Line & texture featureLine & texture feature

Hand PartHand Part
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Palmprint Image

OffOff--line imageline image OnOn--line imageline image
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The same person’s palmprints

The similar palmprints from different persons

The different palmprints ����	���������	���
��


Palmprint Images
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Palmprint Line Matching
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Line FeatureLine Feature
MatchingMatching

Matching result of a 
pair of palmprint 
images based on 
template linear 

feature set and input 
linear feature set

Palmprint Line Matching
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Palmprint Texture Matching
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[1]http://www.cesg.gov.uk/technology/biometrics/
[2] http://www.bioscrypt.com/products/vstation.shtml
[3] http://www.bioscrypt.com/
[4] http://bias.csr.unibo.it/fvc2002/

Palmprint Performance
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PalmprintPalmprint System System 
in PolyUin PolyU

---- Special Gold Award and Gold         Special Gold Award and Gold         
MedalMedal, the 14th National                , the 14th National                
Invention Exhibition of People              Invention Exhibition of People              
Republic of China, (2003)Republic of China, (2003)

---- Hong Kong Industry AwardHong Kong Industry Award, , 
Hong Kong Government (2003)Hong Kong Government (2003)

---- Silver MedalSilver Medal, The Seoul International , The Seoul International 
Invention Fair 2002, Seoul, Korea,  (2002)Invention Fair 2002, Seoul, Korea,  (2002)
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• Since it is a new biometric technology, there is not         
confidence from the public to use it.

• The size of the device is bulky, since it use optical   
components, similar to the hand geometry system.

����
��
� 	�����)	���
��#

�

3��"
�����

� The palm provides a larger surface area compared with 
the fingerprint, so that more features can be extracted for 
personal identification.

� Permanence: the palm lines are not easily to change 
throughout the whole life.

� Fast computation: 1.5 second for 1-400 identification, 
since it use 150 dpi resolution.

� Uniqueness: more unique palmprint features than that of 
hand geometry

� Non intrusive, high user acceptance
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Accuracy 

Cost

Face

Voice

Signature

Hand 
Geometry

Finger

Retina

Palmprint

Iris

DNA

Ear

Keystroke

Odor

Facial 
Thermogram

Gait

Hand 
Vein

Biometrics Accuracy vs Cost


