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Abstract: Each people on the earth are all unique with respect to either one or more than one biometric
features. Biometric features used to identify people much more accurate than manual verification methods. The
present paper explores the feature extraction of palm vein pattern using linear discriminate analysis (LDA)

algorithm. Here we found pattern similarity of real palm vein images for three different samples using LDA
algorithm.
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1. Introduction

A palm vein of the human beings to develop biometric identification system attracts lots of research
industry attention. Palm vein biometric system intended to provide comprehensive non-transferable means of
recognisizing people rather of on cards and badges. A key importance of palm vein biometric authentication is
based on palm vein pattern. The palm vein pattern characterizes uniqueness with accuracy, compare to
traditional biometric features like faces, finger print and palm print.

Fig.1 depicts anatomy of human skin made up of three layers, such that each layer contains different
proposition of blood and fat. A non-transferable mechanism is adopted to recognize palm-vein patterns which
involves with passing light to penetrate the skin. Range of light wavelength varies from 700nm to 900nm. This
non-contact sensor system acquires different spectra information from all three layers giving rise to unique palm
veins pattern. Palm vein pattern acquire through sensors are transferred into characteristics/attributes in order to
embed in palm vein biometric system.
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Fig.1 Cross sectional view of skin

There is lot of discussion and research explored from the past one decade regarding palm vein
authentication system due to its uniqueness and feasibility for practical application.

2. Palm Vein Processing Model
Fig.2 shows the block diagram of the palm vein processing model from image acquisition to feature
extraction and validation process. Each stage shows the extracted image process and also simulation obtained as
discussed in result.
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Fig.2 Palm Vein Processing Model
A. Acquisition
Palm vein image get from the standard database (PUT* Vein Database) for the analysis purpose. For an

image there are more than one set (m;) is obtained and processed. Future planning is to build our own data set
using low costing CMOS sensor to improve accuracy and reliability.

B. Preprocessing
For the measurement (m;) set preprocessing has to be carried like image enhancement and
segmentation follows the removal of noise during acquisition process.

C. Feature Extraction

Here more than one feature set (f;) extracted from the preprocessed image and further those sets are
optimized (0;) to maximize the process execution time. Our work on feature extraction is mainly depends upon
texture of palm vein images. It includes image quality, orientation and age.

D. Matching

Matching or decision (d;) process determines the degree of similarity between the stored data set and
claimed features. This is the final decision stage for verification and satisfaction level of authentication as
explained in mathematical model as decision space D.

Fig.3 shows the complete design flow of PVFE Algorithm implementation steps.
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Fig.3 PVFE Design Flow
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Flow chart explains the steps involved in palm vein pattern recognition from measurement space to
decision space.
L PUT Vein pattern database is free available for research purposes can be applied as common platform for
evaluation and comparison of new segmentation and classification algorithms.

2.1 DATABASE

PUT Vein pattern database consists of 1200 images presenting human vein patterns. Data was acquired
from both hands of 50 students (P) of 100 different patterns for palm region. Pictures were taken in 3 series (S),
with one week interval between each series. The simulation function is carried through MATLAB tool. Table.4
shows the designated data base simulation comparison for all three series, feature extraction of a student
considered for pattern analysis and classification.

3. Linear Discriminant Analysis (LDA)
LDA algorithm is for dimensionality reduction in pre-processing step for pattern-classification and
better class-separability in order to avoid over fitting and to reduce computational costs.
Summary of LDA algorithm:
1.Compute the d*d-dimensional mean vectors for the different classes from the dataset.

2.Compute the scatter matrices (in-between-class and within-class scatter matrix).

3.Compute the eigenvectors (eel,ee2,....eedeel,ee2,...,eed) and corresponding eigen values (A1,AA2,...,AAd) for
the scatter matrices.

4.Sort the eigenvectors by decreasing eigen values and choose k*k eigenvectors with the largest eigen values to
form a dxkdxk dimensional Matrix WWWW (where every column represents an eigenvector).

5.Use this dxkdxk eigenvector matrix to transform the samples onto the new subspace.

4. Results And Discussion
Here for the analysis purpose the palm vein image had taken from the standard real database and the
simulation is as shown in Fig.4. Fig.4.1 (a) shows the palm vein image taken from IR sensor.

4.1 PRE — PROCESSING STEPS: SIMULATION RESULTS

Pre-processing is the technique of enhancing data images prior to computational processing.
Preprocessing the images involves eliminating low frequency background noise, masking, normalizing the
intensity of images and removing reflections. The steps involved in preprocessing and result is explained in the
following section.

4.1.1 Normalization: Normalization is a process that changes the range of pixel intensity values and eliminating
image variations. For example, if the intensity range of the image is 10 to 170 and the desired range is 0 to 255
the process entails subtracting 10 from each of pixel intensity, making the range 0 to 160. Then each pixel
intensity is multiplied by 255/160, making the range 0 to 255.

4.1.2 Image Segmentation: The goal of image segmentation is to cluster pixels into salient image regions.
Segmentation used for boundary estimation, object recognition, image compression. The result of image
segmentation of an acquired image is as shown in Fig.4 (b) is a set of segments that cover the entire image or
contours extracted from the image

4.1.3 Image Binarization: In Binarization, the grey scale image is converted into binary image. The binary
image decides a threshold value as shown in Fig.4 (c). The pixels whose value are more than the threshold
(>0.5) are converted to white pixels, and the pixels whose value are below or equal to the threshold (<0.5) value
are converted to black pixels.

4.1.4 Noise Elimination: Removing small unwanted minutiae in an image. A sequence of data involves useful
data, inconsistent data and noisy data. Noise elimination preprocessing reduces the noisy and inconsistent data
as shown in Fig.4 (d). The data corrupted with noise is recovered with preprocessing noise elimination
techniques.
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4.1.5 Thinning: It transforms binary image into another simplified image.

Thinning is also known as morphology or skeletonization or edge detector as shown in Fig.4 (e). The behavior
of the thinning operation is determined by a structuring element. The binary structuring elements used for
thinning here are hit and miss transformation.

4.1.6 Feature Extraction From skeletonizationed binary image: Minutiae extraction is for ridge bifurcations
and terminations. This operation reduces spurious minutiae. LDA algorithm is applied here and the result is as
shown in Fig.4 (f).

Fig.4 shows the simulated preprocessing results of left hand palm vein image of five students.

PALM VEIN IMAGE IMAGE SEGMENTATION
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Fig. 4 Simulation Results: (a) Palm vein Image (b)
Segmented image (c) Binarization (d) Noise
Elimination (e) Thinning (f) Feature
Extraction
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Table.4: Feature extraction pattern for three series of five students

(111, June 2009.

5. Conclusions

The preprocessing techniques for feature selection and extraction using LDA approach is achieved with
99% with undisturbed pattern. Since patterns is preserved and unchanged irrespective of the time as tabulated.
Our next goal is to build the efficient algorithm for pattern validation and recognition. This result is applied to
neural network for validation process.

References
[1]. C.Lakshmi Deepika, A.Kandaswamy, “An Algorithm for Improved Accuracy in Unimodal
BiometricSystems through Fusion of Multiple Feature Sets”, ICGST-GVIP Journal, Volume (9), Issue

[2]. M.Deepamalar and M.Madheswaran, “An Improved Multimodal Palm Vein Recognition System Using
Shape and Texture Features”, IJCTE, Vol. 2, No. 3, June, 2010.
[3]. Pierre-Olivier Ladoux , Christophe Rosenberger, Bernadette Dorizzi, “Palm Vein Verification System
based on SIFT matching”, published in Advances in Biometrics: Third International Conference, ICB
2009, Alghero, Italy, June, 2009.
[4]. Jing LIU , Jianjiang CUI , Dingyu XUE, “Palm-dorsa Vein Recognition Based on Partial Least,
Square”, Journal of Computational Information Systems. Oct, 2012.

www.ijlera.com

2017 ULERA — All Right Reserved

5| Page




International Journal of Latest Engineering Research and Applications (IJLERA) ISSN: 2455-7137

Volume — 02, Issue — 07, July — 2017, PP — 01-06

[5].
[6].

[7]1.

[8].

[9].

[10].

[11].

[12].

[13].

[14].

[15].
[16].

[17].

[18].

[19].

Ali Mohsin Al-juboori, Wei Bu, Xinggian Wu and Qiushi Zha, “Palm Vein Verification Using Gabor
Filter”, IJCSI, Vol. 10, Issue 1, January 2013.

C. Nandini,Ashwini C, Medha Aparna, Nivedita Ramani, Pragnya Kini,Sheeba k, “Biometric
Authentication by Dorsal Hand Vein Pattern”, International Journal of Engineering and Technology
Volume 2 No. 5, May, 2012

Hassan Soliman,Abdelnasser Saber Mohamed,Ahmed Atwan, “Feature Level Fusion of Palm Veins
and Signature Biometrics”, International Journal of Video & Image Processing and Network Security,
Vol: 12, No: 01, February 2012.

Mauricio Ramalho, Sanchit Singh, Paulo Lobato Correia and Luis Ducla Soares, “Secure Multi-
Spectral Hand Recognition System”, 19th European Signal Processing Conference (EUSIPCO 2011)
Barcelona, Spain, August 29 - September 2, 2011.

S.Sharavanan, Dr.A.Nagappan, “Hand Palm Vein Authentication by Using Junction Points with
Correlation Method”, International Journal Of Computational Engineering Research (ijceronline.com)
Vol. 3 Issue. 1, Jan 2013.

Kuo-Chin Fan, Chih-Lung Lin, Win-Long Lee, “Biometric Verification Using Thermal Images of
Palm-dorsa Vein-patterns”, 16th IPPR Conference on Computer Vision, Graphics and Image
Processing (CVGIP 2003).

Beining Huang, Yanggang Dai, Rongfeng Li, Darun Tang and Wenxin Li, “Finger-vein Authentication
Based on Wide Line Detector and Pattern Normalization”, International Conference on Pattern
Recognition, 2010.

Iram Malik, Rohini Sharma, “Analysis of Different Techniques for Finger-Vein Feature Extraction”,
International Journal of Computer Trends and Technology (IJCTT) - volume4 Issue5—-May 2013.

Ishani Sarkar, Farkhod Alisherov, Tai-hoon Kim, and Debnath Bhattacharyya, Palm Vein
Authentication System: A Review, International Journal of Control and Automation Vol. 3, No. 1,
March, 2010.

Arunkumar.V, Malathy.C, “Multimodal Biometrics By fusion Of Finger Vein and Finger Print
Images”, Proceedings of the 4th National Conference, Computing For National Development, February
2010.

Amjad Hudaib, Rola Al-Khalid etal.”  Four Sliding Windows Pattern Matching Algorithm (FSW)”
Journal of Software Engineering and Applications, 2015, 8, 154-165.

Aleix M. Martbénez, Member, IEEE, and Avinash C. Kak “PCA versus LDA” IEEE transactions on
pattern analysis and machine intelligence, vol. 23, no. 2, february 2001.

Pallavi D. Deshpande etal “Fusion of Dorsal Palm Vein and Palm Print Modalities For Higher Security
Applications” Conference on Advances in Signal ProcessingCummins College of Engineering for
Women, Pune. Jun 9-11, 2016.

Didi Yudha Perwira etal.” Personal Palm Vein Identification Using Principal Component Analysis and
Probabilistic Neural Network” International Conference on Information Technology Systems and
Innovation (ICITSI) 2014.

Pooja & Anudeep Goraya “ Palm Vein Recognition using ANN” Imperial Journal of Interdisciplinary
Research (IJIR) Vol-2, Issue-11, 2016.

www.ijlera.com 2017 JLERA — All Right Reserved 6 | Page



