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ABSTRACT-In today’s world, the biometric system is used almost everywhere for the security and personal
recognition. Authentication through the palmprint has become increasingly popular in the recent years due to its ease of
acquisition, reliability and high user acceptance. In this work, an attempt has been made towards the development of an
Authentication system for palmprint images. The palmprint images are recorded using standard protocols are used in
this study. The palmprint images are delineated and pre-processed using adaptive histogram equalization. The pre-
processed palmprint images are analysed using Discrete curvelet Transform for the recognition of the persons. The
results show that extracted features are distinct for different persons.
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I INTRODUCTION

Biometrics refers to identification/ verification of a person by the physiological or behavioural
characteristic, is playing an important role in modern personal identification systems[1]. In this system, the
unauthorized users are not able to display the same unique physical properties to have a positive authentication,
reliability will be ensured. This is much better than the current methods of using passwords, tokens or
personal identification number (PINs) at the same time provides a cost effective convenience way of having
nothing to carry or remember[2].

The two main categories of biometrics are ‘physiological’ and/or ‘behavioural’. The physiological category
includes the physical human traits such as palmprint, hand shape, eyes, veins, etc. The behavioural category
includes the movement of the human, such as hand gesture, speaking style, signature etc. The measurement of
these traits helps in authentication using the biometric systems. Biometrics-based personal identification systems that
use physiological (e.g., fingerprint, face, iris) or behavioural (e.g., speech, handwriting) traits are being increasingly
utilized in many applications, such as public security, access control and banking, to enhance the security of access
systems][3].

Of all the biometric authentication methods, palmprint recognition is one of the most user-friendly and reliable
methods. Palmprint is concerned with the inner surface of the hand. It is unique between people, even palms of one
single person’s two hands or twins palmprints[4].The damage in palm does not occur easy as other parts and also the
line features of a palm are constant during one’s life span. Palmprint is preferred compared to other methods such
as fingerprint or iris because it is distinctive, easily captured by low resolution devices as well as contains
additional features such as principal lines[5]. With the help of palm geometry, a highly accurate biometric system can
be designed. biometric information is extracted from the ridges, singular points and minutiae points[6]. they generally
includes main lines which are generally clear and fine lines which are thinner and more irregular than the main lines
and the ridges, lines and wrinkles are formed between the third and fifth month of pregnancy while peaks appear after
birth[7]. Compared with fingerprint recognition palmprint images contain more information and needs only low
resolution image capturing devices which reduces the cost of the system. Compared with iris recognition the
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palmprint images can be captured without intrusiveness as people might fear of adverse effects on their eyes and
cost effective[8]. Hence it has become an important and rapidly developing biometrics technology over the last
decade. palmprint image could provide even more information than fingerprint. can be used for fast palmprint
recognition in online system.

The palmprint recognition system has advantages over the other physiological biometric systems. Some of the
advantages are fixed line structure, low intrusiveness, low cost capturing device, low resolution imaging[9].

1. METHODOLOGY
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Fig.1. WORK FLOW DIAGRAM

A unique flow pipeline process of this work are shown in fig.1.The methodology consists of Input Palmprint
Images,Preprocessing, ROl Extraction, Discrete Curvelet Transform, Feature Extraction

The database has images of the size of 640 by 480 pixels. The image also contains background along
with the palm image. It was observed that the lines that were detected lie in the range of 100 to 150 pixel
values. For detection of the lines we have made use of a special high frequency mask since lines are high
frequency areas. The data base consists of palm images of hundred persons. The images size of 256x256,
400x400, 1024x1024 was majorly used in JPEG,PNG file format[10].

Preprocessing is the initial process. The palmprint images are captured with the help of standard protocols are
used in this study.It uses histogram equalization and unsharp mask filtering inorder to reduce the overhead, instead of
directly using the palmprint images, preprocessing needs to be done. Preprocessing is used to remove distortion, align
the palmprints and to crop the region of interest[11].

If X is the input image, then the histogram for that image is H(X). Based on the histogram H(X), the
Probability Density Function (PDF) is defined as

p(k) =n,/N =ny / (nO+nl+...+n 1), 1)
for k=0,1,....L-1

Where, L is the number of possible intensities values, n, is the number of pixels that have the gray level k
appears on the input image X, N is the total number of pixels in the input Image.
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DISCRETE CURVELET TRANSFORM:

The preprocessed images are analysed with the help of Curvelet transform which was designed to represent
edges and other singularities along curves much more efficiently than traditional transforms. curves into a collection of
ridge fragments and then uses ridgelet transform to represent each fragment. Curvelet transform is the mathematical
tool used to analysis curves of the images. Several features were then calculated on the curveletcoefficients[12]. The
most common statistics calculated on wavelets are mean and standard deviation. Mean, standard deviation, and entropy
were investigated and their power compared. Each of these first order statistics were calculated for each curvelet
matrix based on each scale and orientation[13].

Curvelet transform based on wrapping of Fourier samples takes a 2-D image as input in the form of a
Cartesian array flm,n] such that 0<m<M,0<n<N and generates a number of curvelet coefficients indexed by a scale ]
, an orientation | and two spatial location parameters (ky,k,) as output. To form the curvelet texture descriptor,
statistical operations are applied to these coefficients. Discrete curvelet coefficients can be defined by

CP(J,L k1 k) = Yo<m<mo<n f(m, ) ‘Pfl,kl_kz (m,n) 2

Here,(p]!?Lk1 ‘) (m,n) each is a digital curvelet waveform. This curvelet approach implements the effective

parabolic scaling law on the subbands in the frequency domain to capture curved edges within an image more
effectively. Curvelets exhibit an oscillating behavior in the direction perpendicular to their orientation in frequency
domain. Basically, wrapping based curvelet transform is a multiscale transform with a pyramid structure consisting of
many orientations at each scale®. This pyramid structure consists of several subbands at different scales in the
frequency domain.

MEAN:
The mean of a subband at scale a and orientation 8 can be expressed as:

E(a,0)

Mao = N 3)

where , MXN is the size of the image and E(a, 6 ) =YY [curvelet (x ,y)| is the energy of the curvelet transformed
image at scale a and orientation 6 .

STANDARD DEVIATION:
The standard deviation of a subband at scale a and orientation 6 can be shown as:
Total number of elements in the feature vector can be expressed as:
2%(2+2, " o s<@le ~1(total no. of subbands j)/2)
4)

All these elements are organized in such a way that the standard deviations remain in the first half of the feature vector
and the means are inserted into the second half of the feature vector. The following explanation illustrates the structure
of the feature vector. Let a curvelet feature vector of a texture image be denoted by fc and the standard deviation and
mean of the curveletsubband at scale a and orientation 6 are denoted by 6,9 and ,q respectively. Then the curvelet
feature vector f.can be expressed as:

fo = {011,021, - Oj—1ks M11, 215 =+ Hj1} 5)
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where, J is the finest scale and k is the total number of subbands taken at scale a . This feature vector is then used to
index the image in the feature database.

ENTROPY:

It is the measure of the variability and is zero for a constant image

L-1

e =~ ) pGdlog2p(z)  (6)
i=0

1. RESULTS

The Input palmprint image shown in fig.2 and it was cropped to obtain the ROI(Region Of Interest).This ROI
Image was preprocessed using unsharp masking and adaptive histogram equalization and shown in fig. 3.1t shows
ridges, lines, curves, singular points and minutiae points clearly. Then, ROI of palmprint image is processed with the
help of the Discrete CurveletTransform(DCvT). Curvelets exhibit an oscillating behaviour in the direction
perpendicular to their orientation in frequency domain. Curvelet transform has a highly redundant dictionary which can
provide sparse representation of signals that have edges along regular curve. Mean, standard deviation, entropy called
image feature values are obtained and table.1.shows that extracted feature values from discrete curvelet transform of
the palmprint images.

Fig.2.PALMPRINT IMAGE

Fig. 3.PREPROCESSED ROl IMAGE
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The extracted feature for palmprint recognition can be based on texture, lines and appearances. Each image
from the data base shows different feature values each palmprint image is matched with all of thepalmprint image in
the database. The different values shows that the images in the database are different persons palm.

TABLE.1 Image Feature values from discrete curvelettransfom of palmprint images of different images

PALMPRINT | MEAN | STANDA | ENTR
IMAGE RD OPY
FROM THE DEVIATI

DATA BASE ON

1 2.2836 | 0.7460 0.5574
2 24734 | 0.6931 0.3554
3 2.2221 | 0.7477 0.7243
4 2.3897 | 0.7468 0.4897
5 2.2940 | 0.7195 0.4680
6 2.2195 | 0.7467 0.5606
7 2.3107 | 0.7032 0.3800
8 2.3957 | 0.7193 0.4174
9 2.5029 | 0.7540 0.3566
10 2.4832 | 0.7683 0.7683
11 2.2337 | 0.7399 0.6215
12 2.6563 | 0.7890 0.2746
13 2.2342 | 0.7522 0.5955
14 2.1500 | 0.7559 0.6636
15 2.3350 | 0.7743 0.5284
16 2.5124 | 0.7822 0.4387
17 2.0026 | 0.7523 0.9520
18 2.3999 | 0.7230 0.4740
19 1.7563 | 0.8118 1.5888
20 2.0365 | 0.7753 0.9928
21 2.2096 | 0.7747 0.6476
22 2.4233 | 0.7570 0.4868
23 2.1469 | 0.7363 0.7004
24 2.3336 | 0.7474 0.4990
25 2.1232 | 0.7049 0.7284

V. CONCLUSION

Palmprint is regarded as one of the most unique reliable and stable personal characteristic; palmprint
verification provides a powerful means to authenticate individuals for many security systems. In this work, the lines on
palmprint have various resolutions. A set of curvelet transform derived features is an effective tool for palmprint
technology. DCyT has provided accurate information in both the time and frequency domain on palmprint. Based on
the results it shows its effectiveness and accuracy in palmprint technology. Feature extraction from the Discretecurvelet
Transform is sufficient for very good texture classification.
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