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ABSTRACT : Reliability and accuracy in personal identification system is a dominant concern to the security
world. Many types of personal identification systems have been developed, and palmprint identification is one of
the emerging technologies that attracted the researchers due to its stable and unique characteristics. Recently,
multispectral imaging has attracted considerable attention as it can acquire more discriminative information in
a short time. This paper presents a novel biometric technique to automatic personal identification system using
multispectral palmprint technology. In this method, each of spectrum images are aligned and then used to
extract palmprint features using Contourlet Transform CT. It is a multiresolution and multidirection transform
which can be effective in capturing the palm features. Finally, Genetic Algorithm is used for feature selections
in order to have high performance. The expected results showed that the proposed method achieve an excellent
identification rate and provide more security in noisy environment.

Keywords - Biometric, Contourlet Transform, Genetic Algorithm, Multispectral Image Fusion, Palmprint
Recognition.

1. Introduction

Today, the area of personal identification is exploiting computer-aided systems as a safer and more
robust method and biometrics is one of the most reliable features that can be used in computer-aided personal
recognition. Inconvenience with using the traditional methods caused a rapid increase in the application of
biometrics[2]. The common place biometric features are fingerprints , facial features, iris patterns, speech
patterns, hand geometry , and palmprints. The rich texture information of palmprint offers one of the powerful
means in personal identification. This information mainly includes the principal lines, the wrinkles and the fine
ridges[4]. Palmprint recognition owns many merits, such as high accuracy, high user-friendliness and low cost.
However, inorder to improve the palmprint systems, especially in the aspects of accuracy and its vulnerability to
spoof attacks ,multispectral imaging is an effective solution. It is possible to simultaneously capture images of
an object in the visible spectrum and beyond. Palm images from the polyU palmprint database are used. In this
paper, we first propose a multispectral palmprint identification algorithm. The objective of this paper is to
extract the region of interest from the palmprint. The Contourlet transform is applied to extract features.
Energies are calculated for each subband as feature selection process. The Genetic Algorithm is used to
determine the final biometric classification.

N
Fig. 1 Palmprint features

National Conference on Wireless Communication, Microelectronics and Emerging Technologies 10 | Page
Toc H Institute of Science & Technology, Kerala, India



Optimized Multispectral Palmprint Recognition System Based On Contourlet Transform

The rest of this paper is organized as follows: section Il , we briefly explain the typical palmprint recognition
system. We then outline the Multispectral image fusion. In section Ill we describe the feature extraction by
Contourlet Transform and feature selection using Genetic Algorithm.Then Experimental results are shown in
Section IV, Finally, the paper is concluded in Section V.

2. Proposed System

The proposed system consists of multispectral image fusion, preprocessing, feature extraction, matching and
decision stages[4] which is illustrated in Fig 2. Multi spectral imaging is a new technique in remote sensing,
medical imaging and machine vision that generate several images corresponding to different wavelengths. This
technique can be give different information from the same scene using an acquisition device to capture the
palmprint images under visible and infrared light resulting into four color bands (RED, BLUE, GREEN or Near-

IR (NIR). The idea is to employ the resulting information in these color bands to improve the performance of
palmprint recognition.
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Fig. 2 Block diagram of proposed system

In some cases principal lines and wrinkles are not enough to discriminate palms since there are many palms with
similar line features also sometimes the lines( principal lines and major wrinkles )are difficult to be extracted
because some palmprints are very unclear, so to overcome these problems and improve the accuracy of
palmprint identification we can choose multispectral imaging which captures an image in a variety of spectral
bands[6] [7].
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Fig. 3 Multispectral Image Level FusionMultispectral image level fusion of
Blue, Green and Red palmprint images
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The image fusion extracts information from each source image and obtains the effective representation in the
final fused image. The aim of image fusion technique is to process the detailed information that is found from
both the source images.To enhance the performance of palmprint identification, two or more spectrum of
palmprint images are fused as shown in Fig. 3 (for Blue, Green and Red). Single level DWT is applied on these
images to obtain the detail and approximation wavelet bands for these images[4]. The proposed image fusion
selects the larger absolute values of the two wavelet coefficients at each point. Therefore, a fused image is
produced by performing an inverse wavelet transform which is based on integration of wavelet coefficients
corresponding to the decomposed palmprint images.

Preprocessing is used to correct distortions, align different palmprints, and to crop the region of interest for
feature extraction[3]. Preprocessing commonly focuses on apply a low pass filter, such as Gaussian smoothing,
to the original palmprint image then Binarizing the palm images and Boundary tracking algorithm is used to
obtain the boundaries of the gaps between the fingers and the key points are identified for establishing the
coordinate system. After establishing the co-ordinate systems, the central part of the palm prints are segmented
using Square based method. Finally, ROI of palm image which is cropped from palmprint image[3].

3. Feature Extraction

Contourlet Transform CT are used for feature extraction, it is a directional transform, designed to capture the
high frequency content like smooth contours and directional edges.The contourlet transform is a discrete
extension of the curvelet transform that aims to capture curves instead of points. Contourlet Transform provides
more efficient representation of an object because most natural images contain diverse orientation. The
contourlet is mainly based on the Laplacian pyramid and the directional filter banks, as shown in Fig.4. In the
Laplacian pyramid, the spectrum of the input image will be divided into the low pass, sub band and the high
pass sub band. Then, the low pass sub band will be down sampled by two both in the horizontal and vertical
direction and passed to the next stage[1]. The high pass sub band will be further separated into several directions
by the directional filter. DFB is designed to capture high frequency components (representing directionality), the
LP part of the PDFB permits sub-band decomposition to avoid “leaking” of low frequencies into several
directional sub-bands, thus directional information can be captured efficiently.
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Fig. 4. A flow graph of the Contourlet Transform

The contourlet expansion is composed of basis function oriented at various directions in multiple scales, with
flexible aspect ratios[8]. With this rich set of basis functions, the contourlet transform effectively captures
smooth contours that are the dominant feature in palmprint images The Contour Code exhibits robust
multispectral feature capturing capability. The contourlet transform is a new extension to the wavelet transform
in two dimensions using non separable and directional filter banks. The contourlet transform uses contour
segments and fine details in images to realize the local, multiresolutional and directional image expansion.
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Fig.5 Contourlet Model

Contourlet is implemented by the Pyramidal Directional Filter Banks PDFB that is a cascade of a Laplacian
Pyramid (LP) and Directional Filter Banks DFB). In contourlet transform, the Laplacian pyramid does the
decomposition of images into sub-bands and then the directional filter banks analyze each detail image[1]. The
contourlet transform has the multi-scale and time-frequency localization properties of wavelets, but also offers a
high degree of directionality and anisotropy[8]. These properties are very important in palmprint verification.
3.1 Energy Calculation

The contourlet energy features CEFs are calculated as E1,E2,and E3 . The large number coefficients generated
from the contourlet transform are minimised as a dimensionality reduction process, by calculating energies for
each subband[1]. Palmprint matching is then performed by the classifier. In this work, feature dimension is
reduced by calculating the following energy features from each subband as E1 — Mean and E2 — Standard
deviation, E3 — Absolute Mean Energy.
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M and N denote the number of rows and columns of the subband image, and s and k denote the index of scale
and direction. W is the coefficient of row M and column N in sub-band indexed by s and k, u and o represent
mean and standard deviation, respectively. Likewise, each computed energy value can be used as an element to
form a feature vector, which is denoted as the energy feature vector. So we can achieve higher recognition rate
using short feature vectors is desired.

3.2 Feature selection using Genetic Algorithm

Genetic algorithms (GAs) are relatively insensitive to noise, they seem to be an excellent choice for the basis of
a more robust feature selection strategy for improving the performance of our texture classification system.
Genetic algorithms (GAs), a form of inductive learning strategy, are adaptive search techniques which have
demonstrated substantial improvement over a variety of random and local search methods[5] . These algorithms
are stochastic search methods that mimic the metaphor of natural biological evolution. It operate on a population
of potential solutions applying the principle of survival of the fittest to produce better and better approximations
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to a solution. These algorithms model natural processes, such as selection, recombination, mutation. Fig 6 shows
the structure of a simple Genetic algorithm.
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Fig.6 Structure of a single population Genetic algorithm

At the beginning of the computation a number of individuals (the population) are randomly initialized. The
objective function is then evaluated for these individuals. The first/initial generation is produced. If the
optimization criteria are not met the creation of a new generation starts. Individuals are selected according to
their fitness for the production of offspring. Parents are recombined to produce offspring. All offspring will be
mutated with a certain probability. The fitness of the offspring is then computed. The offspring are inserted into
the population replacing the parents, producing a new generation. This cycle is performed until the optimization
criteria are reached.

4. Experimental Result

Experiments were performed using the multi-spectral palmprint database from the Hong Kong polytechnic
university (PolyU) . The database contains images captured with visible and infrared light. We selected 25
individuals palm images; every person has 6 and totaling up to 150. We then get every person’s palm images as
a template (totaling 25).The remaining 125 are used as training samples. The experiments are conducted in
MATLAB with image processing Toolbox. This approach performs better than using single feature based
palmprint identification. The goal of this experiment was to evaluate the system performance when we fuse
information from all spectrums of a palmprint images. The collected images in the database images might cause
recognition problem as their quality is low because they collect is in an uncontrolled environment with
illumination variations and distortions. The proposed method shows that the False Alarm Rate (FAR) is almost
zero up to 0.6 of Noise Variance, and at 0.8 of Noise Variance the FAR is only 10% when we compairing with
the previous method. So it gives a better accurate system even in the presents of noise.
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Fig.7 Noise variance versus False Alarm Rate

5. Conclusion

In this paper, an efficient palmprint authentication system based on the fusion of multi-spectral palm images
has been proposed. It uses wavelet decomposition for palm image fusion, contourlet transform for coefficients
extraction for feature matching Genetic Algorithm is used. With this kind of feature selection approach it is
expected to achieve a three-fold objective: improving the accuracy rate, providing faster and more cost-effective
predictors because of a significant reduction of the number of features; and providing a better understanding of
the underlying process that generated the data. The proposed method improves classification accuracy and
impressive performance in noisy and clean conditions. For further improvement of the system, our future work
will focus on the performance evaluation using large size database, and integration of multispectral palmprint
information with other biometrics such as finger-knuckle to get security system with high accuracy.
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