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ABSTRACT 

DESIGN OF A BIOMETRIC AUTHENTICATION METHODOLOGY USING 
PALM PRINT 

Biometric is the science of measuring human characteristics for the purpose of 
authentication or identification. Palmprint, one of the human physiological 
characteristics, is gaining attention among researchers as the mean of security. 
This is because palmprint is rich in unique features. The objectives of this thesis are 
to design an image processing methodology for palmprint image extraction, to 
design an efficient feature extraction method and an efficient classification method 
for palmprint biometric. The hand image is acquired using a digital camera. From 
the acquired hand image, the hand region are segmented from the background. 
The gaps between the fingers are located and marked as key pOints. Using the key 
pOints, the palmprint image rotational angle and the palmprint area are estimated. 
The palmprint image is rotated and extracted from the hand image. The palmprint 
image is enhanced using image adjustment and histogram equalization. The 
enhanced palmprint image is resized to a predefined size. Five types of palmprint 
features, namely, Geometric Line features, Discrete Cosine Energy features, 
Wavelet Energy features, Sequential Haar Energy features and SobelCode features, 
are extracted from the palmprint image. The palmprint features are represented 
using different feature representation method to form feature vectors. The feature 
vector is compared with the palmprint database using Hamming Distance similarity 
measurement, Euclidean Distance similarity measurement and Scaled Conjugated 
Gradient (SCG) based feedforward backpropagation neural network. Different types 
of feature extraction methods and classification methods have been tested to find 
the best discriminating palmprint feature. For comparison using distance similarity, 
the SobelCode features can achieve up to 97.44% accuracy, followed by the 
Discrete Cosine Energy features with 94.58%. The Sequential Haar Energy feature 
and Wavelet Energy feature can achieve 93.99% and 92.95% accuracy 
respectively. Using SCG-based feedforward backpropagation neural network, the 
accuracy of the Wavelet Energy Feature and Discrete Cosine Energy Feature can be 
slightly increased to 99%. Geometric Line Feature can achieve 89.41% accuracy. 
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ABSTRAK 

Biometrik adalah bidang sains yang mengukur sifat-sifat manusia untuk tujuan 
pengesahan atau pengenalan. Cap tapak tangan merupakan salah satu daripada 
sifat-sifat fisiologi manusia yang mendapat tumpuan para penyelidlk bagi tujuan 
keselamatan. Ini kerana cap tapak tangan mempunyai pelbagai ciri yang unik. 
Objektif-objektif tesis ini adalah untuk mereka cipta metodologi pemprosesan imej 
bagi tujuan pengekstraktan imej cap tapak tangan, mereka cipta kaedah 
pengekstrakan ciri-ciri dan kaedah perbandingan ciri-ciri cap tapak tangan yang 
efektif untul biometrik cap tapak tangan. Pada mulanya, imej tangan akan 
diperolehi dari sebuah kamera digital. Kawasan tangan di dalam imej tangan ini 
akan diasingkan daripada latar belakang imej. Setelah itu, celah-celah jari akan 
dikenalpasti dan ditandakan sebagai titik-titik utama. Dengan menggunakan titik­
titik utama tersebut, sudut putaran untuk imej tapak tangan dan kawasan tapak 
tangan akan dianggarkan. Imej cap tapak tangan diputarkan dan dikeluarkan 
daripada imej tangan. Selepas itu, imej cap tapak tangan akan diperbaiki dengan 
menggunakan kaedah pelarasan imej dan kaaedah penyamaan histogram. 
Kemudian, saiz imej tapak tangan akan diubah kepada saiz yang dikehendaki. Lima 
ciri-ciri cap tapak tangan, iaitu, ciri-ciri geometri garis, ciri-ciri tenaga kosine diskrit, 
ciri-ciri tenaga Wavelet, ciri-ciri tenaga Haar berurutan dan ciri-ciri SobelCode, akan 
diekstrak daripada imej cap tapak tangan. Ciri-ciri cap tapak tangan ini akan 
diwakili dengan pelbagai kaedah pelWakilan ciri-ciri untuk membentuk vektor­
vektor ciri. Vektor-vektor ciri ini kemudiannya dibandingkan dengan pangkalan data 
cap tapak tangan dengan menggunakan kaedah-kaedah pengukuran persamaan 
Hamming Distance, pengukuran persamaan Euclidean Distance dan feedfolWard 
back propagation neural network berdasarkan Scaled Conjugated Gradient (SCG). 
Pelbagai jenis kaedah pelWakilan ciri-ciri dan kaedah perbandingan telah dikaji 
untuk mengenal pasti kaedah membezakan pelWakilan ciri-ciri yang terbaik. Dalam 
perbandingan menggunakan kaedah pengukuran persamaan, peratusan ketepatan 
ciri-ciri SobelCode adalah 97.44 peratus, diikuti dengan ciri-ciri tenaga kosine diskrit 
sebanyak 94.58 peratus. Ciri-ciri tenaga Haar berurutan dan ciri-ciri tenaga Wavelet 
masing-masing mencecah 93.99 peratus dan 92.95 peratus ketepatan. Dengan 
menggunakan feedfolWard back propagation neural network berdasarkan SCG, 
peratusan ketepatan ciri-ciri tenaga Wavelet dan ciri-ciri tenaga kosine diskrit dapat 
dipertingkatkan kepada 99 peratus. Ciri-ciri geometri garis cuma mencecah 89.41 
peratus ketepatan. 
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Distance between Pl and P2 

Distance measures from Pl to palm lines. 

Distance measures from P2 to palm lines. 
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Distance between Po and Pw 

ED Euclidean Distance 

FVOEl (16 x 16) pixels DCT blocks DCE features 

FVOE2 (16 x 16) pixels DCT blocks with (2 x 2) sub blocks DCE Features 

FVOE3 (8 x 8) pixels DCT blocks DCE Features 

Geometric Line features 

Geometric and relative distance measures 

Combination of NHElt NHE2f NHE3f NHE4 and NHEs. 

Combination of NHElf NHE2f NHE3f NHE4f NHEs and NHE6 • 

FVH12 Weighted combination of NHEl and NHE2. 

Weighted combination of NHElt NHE2 and NHE3. 

Weighted combination of NHElt NHE2f NHE3 and NHE4 • 

Weight combination of NHElf NHE2f NHE3f NH~ and NHEs. 

Weight combination of NHElt NHE2f NHE3f NH~f NHEs and NHE6 • 

NH~ 

NHEs 

Combination of NHEl and NHE2. 

Combination of NHElf NHE2 and NHE3. 

Combination of NHElf NHE2f NHE3 and NHE4. 

FVs SobelCode Feature Vector 

FVSl TSCo 
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FVS10 HSCo + HSC45 + HSCgo + HSC135 

FVS2 TS~5 

FVS3 TSCgo 

FVS4 TSC135 

FVS5 HSCo & HSCgo 

FVS7 HSCo & HSC45 & HSCgo & HSC135 

FVss HSCo + HSCgo 

FVWEl WE features vector for decomposition level normalization 

FVWE2 WE features vector for feature vector level normalization 

gn Nth order Gaussian derivative 

HD Hamming Distance 

HPJ Point 1 in Hough Lines 

HPl Point 2 in Hough Line 

HQl Coordinates for the point with Hpl_MaXY 

HQ2 Coordinates for the intersection between line Hp2_MlnY and Hp2_MaxX 

HSCx Hamming distance results for TSCx 

lAG Adjusted grayscale format palmprint image 
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IAR Adjusted RGB format palmprint image 

IGS Grayscale format palmprint image 

IHG Histogram equalized grayscale format palmprint image 

IHR Histogram equalized adjusted RGB format palmprint image 

Iw Index for middle pixels of wrist 

LHo Head line 

LIfT Heart line 

LL Life line 

Mi First local minimum in the distance graph 

M3 Third local minimum in the distance graph 

mHQ Gradient of the line connecting HQl and HQ2 

NHE; Normalized i decomposition level SHE features 

NWE; Normalized WE for i decomposition level 

o Orientation 

Pi Key point 1 - Gap between the little finger and ring finger 

P2 Key point 2 - Gap between the middle finger and index finger 

PAl Palmprint line point with AI 

PB Boundary pixels 

Po Diagonal pixels of the rotated hand image 

pg Positive values range of second order Gaussian derivative 
coefficients 

Pw Middle pixels of the wrist 

r Red component of the hand image 

RA Total rotational angle 

RG Global Geometric Line features 
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