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Abstract: Palm recognition system is used for segmented the images in order to improve the performance and
reliability. For this palm recognition used some data sets. These data sets based upon the location of the friction ridge
area. In this work we gather a database from 30 persons. Then it used active shape model algorithm after that cuckoo
search algorithm is used for optimized result. In this proposed work, we used gabor filtration method. At the end
trained coefficients are compared with the query coefficients and extract the matched image from trained dataset. It
concludes that our proposed scheme which used active shape model, cuckoo search algorithm & Gabor filtration gives
better results. The experimental results demonstrated that the proposed palm recognition system achieves a recognition

accuracy of 98.4% and with false rejection rate (FRR) of = 0.77% & false acceptance rate (FAR) of = 0.77%.
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l. INTRODUCTION

Palm recognition Some palm recognition systems scan the
entire palm, while others allow the palm image to be
segmented in order to improve performance and
reliability. In general terms, reliability and accuracy is
improved by searching smaller data sets. Palm systems
categories data based upon the location of a friction ridge
area.

Computer-aided personal recognition is becoming
increasingly important in our information society, and in
this field biometrics is one of the most important and
reliable methods. A palm is the inner-surface of the hand
between the wrist and the fingers. A palm print is defined
as the prints on a palm, which are mainly composed of the
palm lines and ridges.

Early works in automatic palm print recognition utilized
palm print images obtained off line, while the newer
systems typically obtain palm print image by using a
scanner or a CCD camera. In general, approaches for palm
print recognition can be divided into feature-based and
appearance-based approaches. Feature-based approaches
locate points of interest on the palm image or use other
methods to locate and extract local features, where
appearance-based approaches observe the entire palm
image (previously normalized) as a feature vector.

Two approaches of Palm recognition:-

Feature-Based Approaches: - It can be extracted from
palm print images and use for recognition. These features
include:

. geometry features, such as palm width, height
and surface,

. principal lines,
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. wrinkles, which are smaller and less regular than
principle lines,

. delta-points, defined as the centers of delta-like
regions inside the palm,

. Minutiae, which are similar to the features
typically extracted from fingerprints and require a high
resolution input image to extract.

Appearance-Based approaches: - Appearance-based
approaches observe the entire palm image as a vector
(with pixel intensities as its components).This vector is
usually subjected to different transformations in order to
select a small feature set suitable for recognition. Earlier
approaches usually used fixed transforms, such as Fourier
transform, while the newer approaches tend to use
transformations which maximize some criterion function
on the training data in order to select the best features.
These transformations include principal component
analysis (PCA), linear discriminant analysis (LDA) and
independent component analysis (ICA).

Il. TECHNIQUES OF PALM RECOGNITION

Ridge based matching: - A matching using the ridge
feature in form of finger code consists in computing the
difference of two finger code vectors (query and
reference). However, before applying the finger code it is
important to align the fingerprint images, which is really a
big problem, as in the case of other methods. In some case
the singularity may be used for that purpose. A finger code
also may be used as a complementary to minutiae based
method in order to improve the overall matching accuracy.
The original approach of this method used circular finger
codes, considering as center the core point. The final
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results of the finger code difference are normalized and
averaged using the 8 directions and obtained a value that
varies from 0 to 1. The lower the score the more similar
are the fingerprint. Some threshold value are used to
decide whether there is matching or not.

Minutiae based matching: - This is the most popular and
widely used in commercial applications, because of its
good performance and low computation time, especially
for good quality images. This method tries to align the
minutiae of the input image (query template) and stored
templates (reference template) and find the number of
matched minutiae. After alignment, two minutiae are
considered in matching if the spacial distance and
direction difference between them are smaller than a given
tolerance. A correct aligning of fingerprint is very
important in order to maximize the number of matched
minutiae; this requires the computing of the translation
and rotation information, as well as other geometrical
transformations such as scale and distortion. In order to
compute efficiently aligning information there has been
proposed many approaches. In this section we present a
method that uses segments (formed by minutiae) instead
of isolated minutiae. A segment is formed by two pair of
minutiae of the same fingerprint, the way how the set of
segments are constructed may vary (e.g., nearest
neighbour, delaunay, etc). The figure below shows the
segments constructed from the set of minutiae.

Correlation based matching: - Correlation based
matching is used to match two palm prints. The palm print
are aligned and computed the correlation for each
corresponding pixel, however as the displacement and
rotation are unknown it is necessary to apply the
correlation for all possible alignments. The singularity
information may be wuseful in order to find an
approximated alignment.

The main drawback of this method is its computational
complexity and less tolerance to non-linear distortion and
contrast variation. There has been proposed some
alternative that computes the correlation locally instead of
globally, in which only interesting regions (e.g., minutia
and singularity regions) are selected and matched.

Active shape model: - Active shape models (ASMs) are
statistical models of the shape of objects which iteratively
deform to fit to an example of the object in a new image,
developed by Tim Coots and Chris Taylor in 1995. The
shapes are constrained by the PDM (point distribution
model). Statistical shape model to vary only ways seen in
a training set of labeled examples. The shape of an object
is represented by a set of points (controlled by the shape
model). The ASM algorithm aims to match the model to a
new image. It works by alternating the following steps:

. Look in the image around each point for a better
position for that point

. Update the model parameters to best match to
these new found positions
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To locate a better position for each point one can look for
strong edges, or a match to a statistical model of what is
expected at the point. The original methodology suggests
using to Mahalanobis distance detect a better position for
each landmark point.

Phase based palm print recognition algorithm: - Palm
print recognition algorithm using phase based image
matching. The use of the phase components in 2D (two-
dimensional) discrete Fourier transforms of palm print
images makes possible to achieve highly robust palm print
recognition. Experimental evaluation using palm print
images clearly demonstrates an efficient matching
performance of the proposed algorithm. The technique has
been successfully applied to sub-pixel image registration
tasks for computer vision applications.

Rotation and displacement alignment: - rotation and
displacement between the registered image and the input
image in order to perform the high-performance palm print
matching. At first, we reduce the effect of background
components in palm print images by applying 2D spatial
window to the two image registered image and input
image. The 2D Henning window is applied at the center of
gravity of each palm print to align the two images
registered image and input image correctly. The center of
gravity of each palm print is detected by using nl-axis
projection and n2-axis projection of pixel values. The
palm print images, registered image and input image, after
applying 2D Henning window.

Common region extraction: - To extract the overlapped
region (intersection) of the two images. This process
improves the accuracy of palm print matching, since the
no overlapped areas of the two images become the
uncorrelated noise components in the BLPOC function. In
order to detect the effective palm print areas in the
registered image and the input image, we examine the nl-
axis projection and the n2-axis projection of pixel values.
Only the common effective image areas, with the same
size are extracted for the succeeding image matching step.

Palm print matching: - We calculate the BLPOC function
between the two extracted images and evaluate the
matching score. The matching score is the highest peak
value of the BLPOC function.

Fuzzy clustering method: - Fuzzy clustering is a class of
algorithms for cluster analysis in which the allocation of
data points to clusters is not "hard" (all-or-nothing) but
"fuzzy" in the same sense as fuzzy logic. In hard
clustering, data is divided into distinct clusters, where each
data element belongs to exactly one cluster. In fuzzy
clustering (also referred to as soft clustering), data
elements can belong to more than one cluster, and
associated with each element is a set of membership
levels. These indicate the strength of the association
between that data element and a particular cluster. Fuzzy
clustering is a process of assigning these membership
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levels, and then using them to assign data elements to one
or more clusters.

Fuzzy c-means clustering: - In fuzzy clustering, each
point has a degree of belonging to clusters, as in fuzzy
logic, rather than belonging completely too just one
cluster. Thus, points on the edge of a cluster may be in the
cluster to a lesser degree than points in the center of
cluster. An overview and comparison of different fuzzy
clustering algorithms is available.

1l. PROPOSED APPROACH USING CUCKOO

Biometric and biometric security systems will provide a
greater understanding of the concept of network security.
Biometrics is defined as the unique (personal)
physical/logical characteristics or traits of human body.
These characteristics and traits are used to identify each
human. Any details of the human body which differs from
one human to other will be used as unique biometric data
to serve as that person's unique identification (ID), such
as: retinal, iris, fingerprint, and palm print and DNA.
Biometric is physiological and behavioural. Physiological
has four steps: hand and palm recognition, head and face,
physical characteristic and behavior characteristics. Palm
recognition used the active shape model used for the shape
of the objects which iteratively deform to fit to an example
of the objects in a new image. Correlation based matching
is used to match two palm prints. The palm prints are
aligned and computed the correlation for each
corresponding pixel. After matching phase based palm
print recognition algorithm provides the phase information
about the images. Phase based palm print algorithm
followed some steps like: scale rotation and displacement
alignment, common region extraction and palm print
matching. Palm print matching is used for matching the
new generated code of the images with the previous
images. Cuckoo search algorithm is used in this proposed
work which gives better results as compare to previous
work.

3.1 Proposed Model

The proposed model focuses on the above objectives
which are helpful in improving the results and are
practically implemented using MATLAB 7.11.0
environment. In this proposed work, we used cuckoo
search algorithm to optimize the results and to form a new
technique for palmprint matching using Cuckoo algorithm.
This algorithm provides better results as compare to
previous techniques. The objectives of our proposed work
are:

. Understanding of biometric security system.
. Implementation of correlation based matching.
. Implementation of cuckoo search algorithm for

palm print recognition.

3.2 Basic Design

Copyright to IJARCCE

www.ijarcce.com

Biometric devices consist of 3 elements:

a) Scanner- captures the user’s biometrics characteristics
b) Software-converts the data into digital form and
compare it with the previously recorded data.

c) System database- stores the biometric data

Figurel shows the proposed system at block design.
Feature Vectors for all images in the database have been
calculated in the feature extraction module, and stored in
the form of a text file, called the system database. In the
matching module feature vector has been calculated from
the query image and compared with the system database.
A decision for verification or recognition is taken as per
the problem targeted. In the Image Acquisition setup
featured a platen on which a person placed his/her hand
and a webcam that captured the image of hand’s top
views. This setup is relatively inexpensive as compared to
the fingerprint sensors. A database of 30 users has been
prepared, taking image of the right hand for each user. The
fingers must be clearly separated from each other in the
image in order to obtain a complete hand shape.
Background should be a dark one. The image acquisition
setup does not employ any special illumination. Ideally,
the placements of the hand on the platen at enrolment and
verification need to be identical. Special markings are
provided on the platen to position fingers. No pegs are
used on the platen.

Palm print image

A

Active shape model

Cuckoo search algorithm

'

Gabor filtration

\ 4
Matching
module

v

Result of recognition

System

\ 4

database

Fig 1: Basic Design of Palm Recognition System

3.3 Algorithm level Design
The algorithm design is shown in Fig 2, which involves:

Step 1: Image Acquisition.
Step 2: Apply active shape model method.
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Step 3: Apply Cuckoo search algorithm to get optimized
results.

Woods knock = Number of points in Image
Step 4: Shortest path finder finds path for filtration.
Step 5: Now apply Gabor filtration.
Step 6: Applying SVM & Optimization w.r.t. contours
points of coefficients.
Step 7: Comparing trained coefficients with query
coefficients.
Step 8: Extract matched image from trained data set.

Image Acquisition

A

Active Shape Model

A\ 4
Cuckoo Search

!

Shortest Path finder for
filtration

'

Applying Gabor filtration

'

Optimization w.r.t to contour
points or coefficients

A 4
Comparing trained coefficients with
query coefficients

A 4
Extract matched image from
dataset

Fig 2: Algorithm level design of Palmprint recognition

Image Acquisition

In this proposed work, we used a sample of 30 palm print
images. We collect all samples with the help of internet.
All images are gray scaled and we converted all samples
to same size (128x128). Figure 3.3 shows the original
image samples.
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Fig 3: Sample Images (.bmp)

V. RESULTS

A biometric recognition system can run in two different
modes: identification or verification. ldentification is the
process of trying to find out a person's identity by
examining a biometric pattern calculated from the person's
biometric features. In the identification case, the system is
trained with the patterns of several persons. For each of
the persons, a biometric template is calculated in this
training stage. A pattern that is going to be identified is
matched against every known template, yielding either a
score or a distance describing the similarity between the
pattern and the template. The system assigns the pattern to
the person with the most similar biometric template. To
prevent impostor patterns (in this case all patterns of
persons not known by the system) from being correctly
identified, the similarity has to exceed a certain level. If
this level is not reached, the pattern is rejected. In the
verification case, a person's identity is claimed a priori.
The pattern that is verified only is compared with the
person's individual template. Similar to identification, it is
checked whether the similarity between pattern and
template is sufficient to provide access to the secured
system or area. Performance of the biometric systems is
measured by their accuracy in identification, which is
calculated using false rejection rate and false acceptance
rate.  In this proposed work, a database of 60 images
consisting of a Training Set & Test Set is used. Training
Set consists of 30 genuine samples from known persons.
Test Set consists of some genuine & some forged samples.
For Palm print Samples:

Total Number of Samples in the database=30
Number of Sample that falsely accepted=7

FAR =

Total Number of Samples —Number of Samples that Falsely accepted

Total Number of Samples

30-7

So, FAR =
30

_2_
=2, =077%
Total Number of Samples in the database=30

Number of Sample that falsely rejected=7
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FRR =

Total Number of Samples —Number of Samples that Falsely rejected

Total Number of Samples

30-7 _ 23
— — — 0,
So, FRR = 0 T30 0.77%

Tests are run on the dataset of 30 users. Results are
reported in the form of FAR and FRR which are obtained
for a different values of threshold. Accuracy is calculated
for new proposed techniques.

Accuracy = 100 — (FAR+ FRR) %
Accuracy = 100 — (0.77 + 0.77) %
Accuracy = 98.4 %

Fig 4 shows the comparison of Previous & Proposed
techniques which results that our proposed technique gives
more accurate results than the previous. The accuracy of
the system is approximately 98.4% which is better than the
other Systems.

Accuracy

A
‘ B Accuracy

Previous Proposed
TechniqueTechnique

100%
98%
96%
94%

Fig 4: Comparison of Previous & Proposed Technique

V. CONCLUSION

Palm recognition system is used for segmented the images
in order to improve the performance and reliability. For
this palm recognition used some data sets. These data sets
based upon the location of the friction ridge area. Palm
recognition used two approaches: - (i) Feature based
approach is used for locating points of interest on the palm
image, whereas (ii) Appearance based approach is used for
observing the entire palm image. For this purpose it used
active shape model algorithm then we used cuckoo search
algorithm for optimized results then in this proposed work,
we used gabor filtration method. At the end trained
coefficients are compared with the query coefficients and
extract the matched image from trained dataset. It
concludes that our proposed scheme which used active
shape model, cuckoo search algorithm & Gabor filtration
gives better results.

REFERENCES
[1] Cootes, F, T., Taylor, J, C., Cooper, H, D., and Graham, J., “Active
Shape Models-Their Training and Application”, Computer Vision and
Image Understanding, VVol. 61, NO. 1, January, pp. 38-59, 1995.

Copyright to IJARCCE

www.ijarcce.com

ISSN (Print) :2319-5940
ISSN (Online) : 2278-1021

International Journal of Advanced Research in Computer and Communication Engineering

[2] Frantric, Ivan., “Techniques and Recent Directions in Palmprint and
Face Recognition” available at
http://www.fer.unizg.hr/_download/repository/Fratric-
Kvalifikacijski.pdf.

[3] Ito, Koichi., Aoki, Takafumi., Nakajima, Hiroshi., Kobayashi, Koji.,
and Higuchi, Tatsuo., “A Phase-Based Palmprint Recognition Algorithm
and Its Experimental Evaluation” ISPACS2006, International
Symposium on Intelligent Signal Processing & Communication Systems,
Yonago Convention Center, Tottori, Japan, IEEE, 2006.

[4] Hu, Junlin,, Xue, Yanxue., Zhao, Yongwei., and Lu, Jiwen.,
“Palmprint Recognition Based on Multiple Feature Information Fusion”,
ICSP-2008, International Conference on Software Process, Leipzig,
Germany, May 10-11, 2008.

[5] Nandakumar, Karthik., and Jain, K, Anil., “Local Correlation-based
Fingerprint Matching”, To Appear in Proceedings of ICVGIP, Kolkata,
December 2004.

[6] Wu, Xianggian., Zhang, David., Wang, Kunanquan., Huang, Bo.,
“Palmprint classification using principal lines” 0031-3203/$30.00 |,
Pattern Recognition Society. Published by Elsevier Ltd. All rights
reserved, 2004.

[7] Zhang, David., and Kong, Wai-Kin., “Online Palmprint
Identification” IEEE transactions on Pattern Analysis and Machine
Intelligence, Vol. 25, No. 9, September 2003.

[8] zZhang, David., Lu, Guangming., Li, Wei., “Palmprint Recognition
Using 3-D Information”, IEEE Transactions on Systems, Man and
Cybernetics—Part C: Applications and reviews, Vol. 39, No. 5,
September 2009.

[9] Ramteke, Sneha, M., and Hatkar, S, S., “A Survey on Security and
Accuracy in Palmprint Recognition” International Journal of Engineering
Research & Technology (IJERT), Vol. 2, Issue 1, January- 2013.

[10] Jain, Kumar, Vipin., “A Technique To ROl Of Palmprint For
Palmline Matching” International Journal of Engineering Research and
Applications, Vol. 2, Issue 6, November- December 2012, pp.1007-1009.
[11] K. Ito, A. Morita, T. Aoki, T. Higuchi, H. Nakajima, and K.
Kobayashi, “A fingerprint recognition algorithm combining phase-based
image matching and feature-based matching,” Lecture Notes in
Computer Science (ICB2006), vol. 3832, pp. 316-325, Dec. 2005.

[12] K. Miyazawa, K. Ito, T. Aoki, K. Kobayashi, and H. Nakajima, “An
efficient iris recognition algorithm using phase-based image matching,”
Proc. the 2005 IEEE Int. Conf. Image Processing, pp. 11-49-11-52, Sept.
2005.

[13] Y.K.Rajput, Melissa Amanna , Mankhush Jagawat, Mayank
Sharma: Jan 2011 ; “Pamprint Recognition using image processing
TECHNIA, Vol,3 ISSN 0974-3375)

[14] Jiansheng Chen , Yiu Sang Moon (2008) :”Using SIFT Feature in
Palmprint Authentication” ieee,2008

[15] W. Li, D. Zhang, and Z. Xu, “Palmprint Identification by Fourier
Transform,” Int’l J. Pattern Recognition and Artificial Intelligence, vol.
16, no. 4, pp. 417-432, 2002.

[16] C.C. Han, H.L. Cheng, K.C. Fan, and C.L. Lin, “Personal
Authentication Using Palmprint Features,” Pattern Recognition, Special
Issue: Biometrics, vol. 36, no. 2, pp. 371-381, 2003.

[17] B. Stenger, A. Thayananthan, P.H.S. Torr and R. Cipolla, "Model-
based hand tracking using a hierarchical Bayesian filter" IEEE Trans.
Pattern Analysis and Machine Intelligence, Vol. 28, No. 9, pp. 1372—
1384, 2006.

[18] A. Kong , D. Zhang and M. Kamel, "Palmprint identification using
feature-level fusion", Pattern Recognition, Vol. 39, No. 3, pp. 478-487,
2006.

[19] J. Lu, E. Zhang, X. Kang, Y. Xue, and Y. Chen, Palmprint
recognition using wavelet decomposition and 2D principal component
analysis, Proceedings of the 4" International Conference on
Communications, Circuits and Systems, pp. 2133-2136, 2006.

[20] D. S. Huang, W. Jia, D. Zhang, “Palmprint verification based
principal lines,” Pattern Recognition 41(2008) 1316 -1328.

[21] A.K. Jain, A. Ross, D. Prabhakar, An introduction to biometric
recognition, IEEE Trans. on Circuits and Systems for Video Technology
14 (1) (2004) 4-20.

[22] D. Zhang, W. Kong, J. You, M. Wong, Online palm print
identification, IEEE Trans. Pattern Anal. Mach. Intell. 25 (9) (2003)
1041-1050.

[23] Y. Gao, M.K.H. Leun, Face recognition using line edge map, IEEE
Trans. Pattern Anal. Mach. Intell. 24 (6) (2002) 764—779.

4249


http://www.fer.unizg.hr/_download/repository/Fratric-Kvalifikacijski.pdf
http://www.fer.unizg.hr/_download/repository/Fratric-Kvalifikacijski.pdf

ISSN (Print) :2319-5940
ISSN (Online) : 2278-1021

International Journal of Advanced Research in Computer and Communication Engineering
IJARCCE Vol. 2, Issue 11, November 2013

[24] D. Maio, D. Maltoni, R. Cappelli, J. L. Wayman, and A. K. Jain.
FVC2004: Third Fingerprint Verification Competition. In Proceedings of
International Conference on Biometric Authentication, LNCS 3072,
pages 1-7, Hong Kong, July 2004.

[25] S. C. Dass. Markov Random Field Models for Directional Field and
Singularity Extraction in Fingerprint Images. IEEE Transactions on
Image Processing (To appear), 2004.

Copyright to IJARCCE www.ijarcce.com 4250



