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Abstract— Biometrics based personal identification is
regarded as an effective method for automatically
recognizing a person’s identity with high confidence.
Multimodal biometric systems consolidates the evidence
presented by multiple biometric sources and typically give
better recognition performance compared to the system
based on a single biometric modality. This paper proposes an
authentication method for a multimodal biometric system
identification using two traits i.e. Iris and palm print. In
order to enhance the accuracy of the iris localization, we use
the algorithm that combines the merits of wavelet analysis
and Hough transform. For Palm print image we use
Sequential modified Haar transform that is applied to the
resized Palm print image to obtain Modified Haar Energy
(MHE) feature. Matching score level fusion is used because
matching scores are easily available and contain sufficient
information to distinguish between a genuine and an
impostor case. Both trait can be matched with the help of
Hamming Distance based matching .The receiver operating
curve (Roc) is drawn between False Acceptance Rate (FAR)
vs False Rejection Rate (FRR).The accuracy can be improved
significantly.
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|. INTRODUCTION

The word Biometrics is derived from Greek * Bio’
means Life and ‘Metrics means Measurement. In
multimodal biometrics we combine Iris and Pam Print
Iris with rich texture is highly unique, and is a very
promising. Iris having rich features furrows, ridges, crypts,
rings, corona and, freckles, Biometric identification
method. The key part of iris identification technology is
iris localization. The advantage and disadvantage of iris
localization algorithm will directly impact the ultimate
recognition rate. Most of the traditional methods make use
of the image binarization with Hough transform proposed
by Wildes [1,2,3] and circular detection operator proposed
by Daugman [4,9] Irislocalization includes the inner edge
localization and the outer edge localization. The traditional
irislocalization algorithm is that extracting iris border after
edge detection, then realizing Hough transform to the
binary marginal image. But too much interference makes
the search complicated by a longer time and the
localization not precise enough when determining the
circle center and radius. However, the speed and accuracy
of iris localization measures the system performance. In
order to enhance the speed and accuracy of irislocalization
wavelet analysis is applied to remove the majority of iris
image noise. Then, using a median filter the remaining
noise in the image and gets noise-free image of pupil.
Finaly, the Hough transform is used to redlize the iris
inner edge localization

The application of iris inner edge localization method
can not acquire iris outer edge. So Canny operator is first
used to
extract iris image edge, and then remove most of the noise
according to the prior knowledge of the iris inner edge
parameters detected, thus obtain the iris outer edge image.
Because the center of irisinner edge will not deviate from
the outer edge center very far, the improved Hough
transform based on small-scale search is used to locate the
iris outer edge. This method reduces the invalid cumulative
computation that directly uses Hough transform. The
accuracy and the speed are improved greatly.

Il.IRISALGORITHM

How to extract effectively the edgeis acritical issueiniris
localization, which directly affects the quality of
localization. Localization algorithm is to calculate the
accurate information of iris localization, so as to obtain the
integrated iris in the original eye image. The agorithm
must take in to account the localization accuracy and its
complexity. Meanwhile, the algorithm also considers the
various interference factors that impact localization. The
method of wavelet analysis and experience value is applied
to get rid of the noise in this paper. Then Hough transform
and improved Hough transform based on small-scale
search are separately used to determine the center and
radius of irisinner and outer edge. The proposed agorithm
greatly improves the accuracy and speed of localization.

A. IRISlocalization Algorithm
Asiiris has a special ring shape, the average gray value of
the sclera, iris and pupil is basicaly ladder-shaped
distribution.So using this feature, the iris inner edge is
firstly determined, namely pupil border. The localization
method based on wavelet is proposed.

The algorithm is described as follows:
Stepl: db4 wavelet function is used to actualize double-
deck wavelet decomposition on the iris image.. Because
db4 wavelet meets biorthogonal feature and the vanishing
moments is higher. The experiment shows that using db4
wavelet for denoising is superior to the other wavelet base.
And the image after double-deck wavelet decomposition
retains the main component of signal. After the wavelet
decomposition, the relatively large amplitude of wavelet
coefficients are mainly signal and the relatively small
amplitude of wavelet coefficients are noise to a great
extent.
Step2: Carry on nonlinear threshold processing to wavelet
coefficients. The second layer of detail coefficients are
used to estimate the standard deviation of noise and select
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the global threshold of noise in the image. The soft
threshold approach is

applied to denoise the image.

Step3: The scale 13x13 of median filter is used to remove
the surplus weak noise in the above denoised iris image.
And then quantify its codes to improve the quality of
image. The image is turned into gray-scale image, thus the
pupil image without noise is obtained.

Step4d: Sobel operator [6] is applied to extract the edge of
pupil. Using the circle Hough transform [6,7] computes the
center and radius of pupil, which is the center and radius of
irisinner edge.

Theirisimage is firstly denoised in this paper so as to
obtain the pupil image without noise and then extract the
pupil edge, namely the iris inner edge. Do we like this, not
only reduce the noise interference on the edge but also
reduces the search scope of Hough transform and thus
enhance the speed and accuracy of the iris inner edge
localization.

T
(b) The image after using soft

M

|
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(8) The original Irisimage
threshold to denoise

(c) The pupil image (d) Irisinner edge
after median filtering localization image
Fig. 1 Irisinner edge localization

[11. PALM ALGORITHM

The contour consisted of the enough level is good to
reduce the computation complexity and to represent the
global geometry information, so we use the following
agorithm.
1) start point=max(image)
2) ridgepoint1=find_furthest(startpoint,contour)
3) ridgepoint2=the_other_furthest(startpoint,ridgepoi

nt1,contour)

4) ridgepoint3=local_furthest(startpoint,nextcontour)
5) Continue (4)

In this work, only the detail coefficient C, of the
sequential modified Haar wavelet is used to find the
energy feature. This is because the approximation
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coefficient contains the mean component of the Palm print
image.

For every image of the detail coefficient, the image is
further divided into 4 x 4 blocks. The Modified Haar
Energy (MHE) for each of the block is calculated using
(3.1

P Q
2
MHE, ; , =ZZ(Cp,q) @
p=1 g=1
The MHE energy feature for every detail coefficient is
arranged as (3.2).

MHE, ; =[MHE, ;,,MHE, ; ,...MHE;; .] (2

Let Detail HVD,i represent the combination of horizontal,
vertical and diagonal detail coefficient in i decomposition
level, asin (3.3).

Detail ,,p; = [MHE; (h), MHE, (v), MHE, (D)]
)

The Detaill HVD in different decomposition levels are
normalized using (3.4).

D, = Detail ,,,; / sum(Dedail ;)
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Fig2. Location of detailsin every Decomposition level

IV.MATCHING SCORE LEVEL FUSION

The matching score is calculated through the HD
caculation between two fina fused templates. The
template obtained in the encoding process will need a
corresponding matching metric that provides a measure of
the similarity degree between the two templates. The result
of the measure is then compared with an experimental
threshold to decide whether or not the two representations
belong to the same user The metric used in this paper is
also used by Daugman [9] in his recognition system..

If two patterns X and Y have to be compared, the HD is
sum of discordant bits in homologous position (XOR
operation between X and Y bits).
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HD = XOR

N
) ©)

J=1
where N is the total number of bits. If two patterns are
completely independent, the HD between them should be
equal to 0.5, since independence implies that the two
strings of bits are completely random so that 0.5 is the
ability to set every bit to 1 and patterns of the same
biometric descriptor are processed, then, their distance
should be zero.

(X .Y)

Fusion

Module

Tns Template

AcoeptReject

Fig3:Block diagram of Palmprint and Iris Multimodal
biometric system

V. EXPERIMENTAL RESULTS
We evauated the proposed multimodal system on a
data set including 720 pairs of images from 120 subjects.
The Training database contains an Iris & Palm print image
for each individual for each subject.

Fig 4.Input image
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Fig 5 Irislocalization

Fig. 6l nfusion

Fig. 8 Palm input image

Fig.9 Cropped I mage

Fig 10 Feare Extraction

A. PERFORMANCE ANALYS'S

The multimodal system has been designed at multi
classifier & multimodal level. At multi-classifier level,
multiple algorithms are combined and better results have
been obtained. At first experimental level the individual
systems were developed and tested for FAR, FRR &
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Accuracy. Tablel shows FAR, FRR & Accuracy of the
systems

In the second level both the traits are combined at
matching score level using sum of score technique. The
results are found to be very encouraging and giving scope
for the research in thisfield.

Accuracy can be calculated by the following formula.

Accuracy =  Genuine Matching X 100%
(6)
Total Number of Matching
TABLE |
THE ACCURAY OF IRIS AND PALMPRINT
Trait FAR FRR Accuracy
IRIS 0.8% 1% 98.2%
PALM PRINT | 1% 15% 97.5%
IRIStPALM 99.5%
PRINT 0.2% 0.3%

Receiver operating curve is drawn between False acceptance
Rate (FAR) vs False Rejection Rate(FRR)

. RECEIVER OPERATING CURVE

FAR

- Multimodal

'_yUnimodal Palmprint —Unimodal iris

Fig.11 RECEIVER OPERATING CURVE

V1. CONCLUSION

Biometric systems are widely used to overcome the
traditional methods of authentication. But the unimodal
biometric system fails in case of biometric data for
particular trait. Thus the individual score of two traits (Iris
& pam print) are combined at classifier level and trait
level to develop a multimodal biometric system. From the
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experimental observation it is found that accuracy is
increased significantly.
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