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Abstract— Palm print identification is an important personal
identification and authentication method. Palm is gplained as
the inner surface of hand from the wrist to the roo of the figures.
In this paper we develop the accurate personal idéification by
combining the left and right palm print images. Pain printing
has gained the attention over several years from cent
researches in multibiometrics. As the security systn has very
much important in several fields, it is very important to
authenticate the users for any access. As many stad have been
proposed but these researches did not explore theaurity issue
in depth, so in this paper we established a framewiloin order to
perform multibiometrics by combining left and right palm print
images. The framework which we implemented here redres
pre-processing to remove the noisy portions and tenhance the
image, Gaussian filter for enhancing the image. Ithis, the image
is subjected to binarization with an average thresbld value. The
ROI portion was extracted based on bounding box callation.
After extracting the ROI part, the image was in gray scale form.
The gray scale image was converted into binary imageThis
process of conversion is known as binarization. Wesed canny
edge detection technique for detecting the edges tife image.
Morphological operation is used for expanding and educing the
shape of the image. Here we used morphological Opag, which
remove the unwanted pixels (small objects) which arpresent in
the image. Gabor filter is used for palm image feafre extraction.
The extracted features of the left and the right pah image are
combined and stored in the feature database. This pcess was
repeated for all the images present in the input dabase. After
this training process gets over, we choose a singksting image
each from right and left palm print folder respectively. If it was
matched with the database, it results as genuine drif it was not
matched, it results as fake. Thus recognition was heved.

Keywords— Palm printing, Gabor filter, Canny edge detection
Normalization and ROI extraction.

I. INTRODUCTION

Important personal identification technique is paprint

identification. It the palm print identification f&apacity

to achieve a high accuracy, since technique comtadih only
principle curves, wrinkles, rich texture and minulsc

points, and also due to availability of rich infation in palm
print. Various palm print identification methodsuck as
coding based methods and principle curve methoa haen
proposed in past years. Along with those methods more
method called subspace based methods in this metlsod
Palm is defined as the inner surface of human Hamoh

Invariant Feature Transform (SIFT) which transforimage
data into scale-invariant coordinates, are sucabgsf
introduced for the contactless palm print idensfion. A
print is an impression made in or on a surface fleggure. A
palm print is defined as the skin pattern of a palomposed
of the physical characteristics of skin patternhsas lines,
points and texture. Palm print is rich in principiaes,
wrinkles, ridges, singular points and minutiae pmirPalm
print has a much larger area than finger tip. As $bcurity
system has very much important in several fieltdss very
important to authenticate the users for any accéssmany
studies have been proposed but these researchesotlid
explore the security issue in depth, so in this epape
established a framework in order to perform multibétrics
by combining left and right palm print images. The
authentication system consists of enrolment andfication
stages. In enrolment stage, will consider the imgirsamples
and processed by pre-processing, feature extractind
modeling modules to produce the matching templatdsere
as in verification, a query sample is also proagsby
preprocessing and feature extraction method ana ike
matched with reference templates to decide whethés
sample which we considered or not. A setup systamsisting
of a palm print based authentication system cankwath
multipurpose camera in an uncontrolled circumstanide
mounted on a laptop, mobile device. Unlike eaiemetric
systems, it does not require equipment and hawnatt
higher accuracy value equivalent to fingerprint. Wéed SIFT
and OLOF method, is an algorithm in palm print iguton
to detect and describe local features in images.

Old multibiometrics methods treat different pattern
independently. However, some special kinds of bioime
traits have a similarity and these methods canrploé the
similarity of different kinds of pattern. For exalapthe left
and right palm print traits of the same subject barviewed
as this kind of special biometric traits owing tee tsimilarity
between them, which will be demonstrated later. Ehaw,
there is almost no any attempt to explore the tatiom
between the left and right palm print and thereads'special”
fusion method for this kind of biometric identifitan. This
specializedalgorithm carefully takes the nature of the leftlan
right palm print images into consideration, it caroperly
examine the similarities between the left and rigdiim prints
of the same object/human.

human wrist to the root of their fingers. Many atheThe framework which we implemented here will intsgr
techniques are deployed for palm printing in thahree kinds of scores; these scores are genenatedthie left

Representation Based Classification (RBC) methosio aland right palm print images to do matching scovelléusion.
shows good performance in this regard and also eScal
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First two kind of scores can be obtained from ailgep
conventional methods easily but the third kind adre has to
obtain using specialized algorithm, which takes nhgure of
the left and right palm print images into considiera it can
properly exploit the similarity of the left and higpalm prints
of the same subject. Moreover, the proposed weidghtsion

means cluster algorithm to determine the oriematiof filters.
This method achieves higher verification accurackilev
compared with that of the original competitive codad
several state-of-the-art methods. Considering badtie
computational complexity and the verification a@my, six
filters would be the optimal choice for proposedimoel.

scheme allowed perfect identification performance ke Likforman-Sulem et al. [5] used multispectral imaga a
obtained in comparison with previous palm printtifiéication multimodal authentication system; however, thegtesn used
methods.Moreover, the proposed specialized fusion scheram optical desktop scanner and a thermal cametiahwaake
allowed perfect identification performance to beaifed in the system very costly. The imaging resolutionss &o high
comparison with old conventional palm print ideication (600 dpi, the FBI fingerprint standard) to meet thal-time
methods. requirement in practical biometric systems.

Il. RELATED WORK . METHODOLOGY

Rowe et al. [1] has proposed a multispectral winaed Figure 1 represents the proposed architecture aidtetecture
biometric system. In this their main objective & dollect first starts working for the left palm print imagasd same
palm print information with clear fingerprint feaéis, and pre- procedure has to fallow for right palm print imagasd

processing and done with the imaging resolution setsto utilizes a palm print identification method to aalte the
500 dpi. However, the low speed of feature extomctind scores of the test samples with respect to eads.cla-order
feature matching makes it unsuitable for real-tapplications. to remove the noisy portions and to enhance thgémpre-
So less accuracy in the proposed system there eanplocessing is needed. Here, we are using Gaustianfor

enhancement of system can be achieved by apply@gy menhancing the image. Since, Gaussian filter is twadwn for
other palm print techniques. s. Hao et al. [2] Haseloped smoothening and sharpening the image, we usediltaisand

contact-free  multispectral palm sensor architectior normalization is a process that changes the rarigeixel

identifying the palm printing for security and aeitification. intensity values. In this, the image is subjectediharization
However, the image quality is very much limited, swith an average threshold value. Eventhough afteage
recognition accuracy is not so high. Overall, nspléictral enhancement, some distortions are present in tblegbaund
palm print scanning is a relatively new topic, atite portions of the image. So it is necessary to remthe
aforementioned works stand for the state-of-theaamtk. So unwanted portions of the image and to extract tdenpegion
less accuracy in the proposed system there can abene. This process of extracting the importantiomsy is
enhancement of system can be achieved by applyi@gy mknown as Region of Interest (ROI) Extraction. Th®IR

other palm print techniques. Qiushi Zhao et al. f#ve
proposed SIFT-based Image Alignment for Contactfesisn
print Verification. In this paper they have aimiag solving
security based problems, they proposed a contacfasn
print recognition method with a precise palm printage
alignment. The original contactless palm print iesgare
firstly aligned using a projective transformatiorodel that

portion was extracted based on bounding box cdlounla
After extracting the ROI part, the image was inygszale
form. The gray scale image was converted into Binaage.
This process of conversion is known as binarizatitdie use
canny edge detection technique for detecting tlyeedf the
image. Morphological operation is used for expagdand
reducing the shape of the image. Here we used rotopical

estimated from matched SIFT feature points. Frore t®pening, which remove the unwanted pixels (smajectb)

obtained images, an exact palm print feature reptason
method, the competitive code, is extracted and Imeakc
Finally, matching scores of both SIFT and compstitode is
fused to further improve the accuracy. Experimenis a
public contactless palm print database show ther ahe
image alignment, the verification accuracy of cotitpe

code has increased dramatically, and the resufurther
enhanced by fusing the matching scores of competitode
and SIFT features. Feng Yue et al. [4] have propd3gM-

based Orientation Selection for Competitive Codiaged
Palm print Recognition. In this paper they concatetl on the
security issues and tried to overcome all the ssue this
prospective they used statistical orientation itistron and
the orientation separation principle and modifiegzly C-

which are present in the image. Gabor filter isdufse palm

image feature extraction. The extracted featurahefeft and

the right palm image are combined and stored infelature

database. This process was repeated for all thgeisnpresent
in the input database. After this training procgsts over, we
choose a single testing image each from right aftdplalm

print folder respectively. If it was matched witetdatabase,
it results as genuine and if it was not matchedesults as
fake. Thus recognition was achieved.
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Figure 1: Block Diagram of Proposed System.

A. PREPROCESSING
The left and right palm images of the human aremias the
input. There will be a lot of distortion and noisethe images
since the images are taken from the camera; Inrotde

preprocessing is needed. Here, we are using Gaudséa for
enhancing the image. Since, Gaussian filter is Wwadwn for
smoothening and sharpening the image, we usedfiligis
The output image is the enhanced image. Normabizat a
process that changes the range of pixel intensilyes. In this,
the image is subjected to binarization with an ager
threshold value, which can be explained as, it isr@acess
where each pixel in an image is converted into lmhand we
have to assign the value as '1' or '0' dependiog tige mean
value of all the pixel. If greater then mean vathen its '1'
otherwise its '0'. Image binarization convertsraage of up to
256 gray levels to a black and white image. Matension is
to convert image into gray scale image. Simple wayse
image binarization is to select a threshold vahre] classify
all pixels with values above this threshold as whind all
other pixels as black. The problem then is howdled the
correct threshold. In many cases, finding one tiokk
compatible to the entire image is very difficulbdain many
cases even impossible. Therefore, adaptive imagribation
is needed where an optimal threshold is choseadoh image
area. It is very necessary to estimate the oriemtand block
direction of the considered enhanced and normalizede.
The direction for each block of the fingerprint iggawith W x
W in size is estimated be using the fallowing aikipon,

1. Two Sobel filters are used to estimate and taeuthe
gradient values along x-direction,gand y-direction (g for
each pixel of the block.

2. For each block, following formula is used to fet Least
Square approximation of the considered block dimact

x * Hy

g
28 =2 — -
=225
After the estimation of each block direction, thdslecks
without significant information on ridges and fune are
discarded based on the following formulas:

[2EE(gx*gy)+(g5-3301

E 7))

WL Ergi+g3)

For each block, if its certainty level E is belowttaeshold,
then the block is regarded as a background bloslkenE
though after image enhancement and orientatiomagtn,
some distortions are present in the backgroundguarof the
image. So it is necessary to remove the unwantetbps of
the image and to extract the palm region alones Phocess
of extracting the foreground regions is known agi&e of
Interest (ROI) Extraction. The ROI portion was exted
based on bounding box calculation.

B. CANNY EDGE DETECTION ALGORITHM

Canny edge detector is widely considered to besthrdard
%%{’ge detection algorithm in the industry. There segeral
steps are to be fallowed in the canny edge deteftsity we
have to smoothen the image with a two dimensions&ian,
next take the gradient of a considered image, suppression
is done through non-maximal, then edge threshold
calculated. The next step is to extract moving sdfjem
sequential video frames and process the resultidge e
information to obtain quantitative geometric measoents of
passing vehicles. We are comparing and calculatatycle
density by using these two different edge techrsquehe
edges are detected by the canny edge algorithm.

Using the gradient kernel approach image gradieagnitude

is calculated in horizontal directio®x and vertical

Direction G, for each pixel. And the direction of the pixel is
measured by

8 =arc tan{?:] 3)

Threshold values such at the higher threshold v@ili¢) and
lower threshold value (LTV) are selected from tl&tdgram
of the image in order to detect the edges. Afteat th
verification is implemented by using these thredhol

values against each pixel respectively by using N@axima
suppression as given below.

1. The gradient of the pixel is greater than th¥ ltHe sense
that pixel is taken as edge pixel.

2. If the gradient is lie between high and loweesghold value
in the sense, that value is also consider as eisgk p

3. If the gradient value is lower than the LTV etsense that
is declared as non edge pixel.

is
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This lower and higher threshold values are verifigdthe
observation of the experiments. These two threskeldes
are used for to detect large edges and to findthall edges.
After edge detection of input image, the input

images of left and right palm print should be cotee to the
binary image consists of only 1's and 0's (for blaed

white), the edge of the image which is directlyragted by
the morphological basic operations from the inpuages.
Morphological operation is used for expanding aeducing
the shape of the image. Here we used morphological
Opening, which remove the unwanted pixels (smajeab)
which are present in the image.

C. GABOR FILTER FOR FEATURE EXTRACTION
For extracting the texture features, Gabor
transformation is used. Gabor filters are directjated to
Gabor wavelets; it has some attractive mathematical
biological properties and has been used frequewtty
researches of image processing. Gabor functiongidadhe
optimal resolution in both the time and frequenomdins,
and the Gabor wavelet transform seems to be thmalpbasis
to extract local features for several reasons, tlaeg
Biological motivation and Mathematical
motivation.

Gabor function is given as
glxy) = f{_ﬂm(—(j_—:x; +‘;—,;-§_]]{mp':;2mr:l—k 4

where K is an offset parameter. since they cangsegded for
number of dilations and rotations. However, in gahe
expansion is not applied for Gabor wavelets, siticis
requires computation of biorthogonal wavelets, Whitay be
very time consuming. Therefore, usually, a filteank
consisting of Gabor filters with various scales aothtions is
created. A Gabor filter can be viewed as a sinaqgithne of
particular frequency and orientation, modulatecalyaussian
envelope.

G(xy)=s(x.y)g(x.y) (®)

where s(x,y) is complex sinusoid and g(x,y) is 28ugsian
envelope

s(x,y)=exp[-ja1(uox+voy)]

gley) = exp [— )

i

o=
W L e Ty

oy and o, characterize the spatial extent and bandwidth
along the respective axes, andv, are the shifting frequency
parameters in the frequency domain. Using G(X, ¥/)tle

and empitica

mother wavelet, the Gabor wavelets, a class ofsseiliflar

functions can be obtained by appropriate dilaticard

rotations of G(x,y) through:

Gm,ﬂ(x!y) = a_mG(X’,y’),

where x’=a"(xcos 1+ysin)=a"(xsin[1+ycos),

y'=a™(xsin 1 +ycos ), a>1,u=% )m=1..S n=1..0.

O indicates the number of orientations, S the nurobscales
in the multi resolution decomposition and a is gealing

factor between different scales. These parametansbe set
according to reduce the redundant information (edusy the
Non orthogonality of the Gabor wavelets) in theefiéd

images.

Given an image I(x, y), the Gabor transform witientation n
and m scale can be computed as resolution decotigpoand
a is the scaling factor between different scalebesé

wavelgh ameters can be set according to reduce the dedtin

information (caused by the Non orthogonality of @abor
wavelets) in the filtered images.

Given an image I(x, y), the Gabor transform witkentation n
and m scale can be computed as

Froalr.y) = [10e1,91) G (e — 2y —yy) dxydyy (8)

Where indicates the complex conjugate. In our wavg, set
the Gabor filter to have S=4 scale levels and Ordgntations,
Gives the examples of the extracted Gabor feausag) the
designed filter bank on T1, PD, T2 and FA images,
respectively. As we can see, on different locati@eales and
orientations, we need Gabor features from

different modalities to best delineate the undedystructure.
For instance, in the corpus callous, since it isntgawhite
matter, Gabor features from FA image (computed fidm)
is expected to give stronger response.

IV. IMPLEMENTATION

Modules description

1. Similarity between the Left and Right Palmprints

The illustration of the correlation between thet lef
and right palmprints is presented in this module.

2. Score level fusion Framework

The framework first works for the left palmprint
images and uses a palmprint identification metlwod t
calculate the scores of the test sample with régpec
each class.

Then it applies the palmprint identification methtod
the right palmprint images to calculate the scdre o
the test sample with respect to each class.

of °
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» After the crossing matching score of the left V. RESULTS

palmprint image for testing with respect to the After implementing the proposed system on Matlab

reverse right palmprint images of each class !ﬁatform the results obtalned are as follows:
obtained, the proposed framework performs = —
B B [ Fie e view et Took Desaop Window lp

matching score level fusion to integrate theseethre jm TN I PR

EREEE - -

[ opuLetnage

scores to obtain the identification result. LR

3. Matching Score Level Fusion

» The final decision making is based on three kinds o
information: the left palmprint, the right primptin
and the correlation between the left and right
palmprint. ]

* In score level, the weight-sum scorelevel fusion
strategy is effective for component classifier
combination to improve the performance of
biometric identification. The strength of individua
matchers can be highlighted by assigning a weight t
each matching score. =

e Consequently, the weight-sum matching score level ==
fusion is preferable due to the ease in combining Fig.2 Input left palm image
three kinds of matching scores of the proposed this image the sample of left palm print is maks®s an
method. input to the program. Here the user can seleciniinet image

« The first and second matching scores are obtaindghamically with the help of dialogue box.
from the left and right palmprint, respectively.

. . . AL — T El3 iz
«  The third kind of score is calculated based on the Gl === =" — —
crossing matching between the left and right jcds[k a1 09248 L
palmprint.

4. Score level and Decision level Fusion

» Given a set of component matching scores, and a set
of score-level fusion methods.

e  (Training) Derive individual ROCs from the
component matching scores and the score-level fused =
matching scores. Fuse all the ROCs under the fusion
framework by the AND rule or OR rule, and obtain
the optimal combination of operation points.

e Obtain the thresholds corresponding to those
optimized operation points.

e (Testing) Apply the trained thresholds on the
component matching scores the score-level fused ‘o wae
matching scores, and fuse the decisions by the AND Fig.3 Input right palm image
rule or OR rule as the final decision.

Similarly we are passing the sample right palm ienag an
input as shown in figure 3.
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Fig.4 Results of ROI and feature extraction
In this image we can able to see the Region ofréste
commonly known as ROI extracted for the both sample
for left palmprint and also for right palm print.nd image
also displaying the feature like principle lineaafrresponding
samples.
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Fig.7 Combined score result
In this image (Fig.7) it is displayed combined ffesaf the
operation, i.e. score value got by applying weightesion
technique.

VI. CONCLUSION

This study shows that the left and right palmpimages of
the same subject are somewhat similar. The ugaokind of
similarity for the performance improvement of pahnp
identification has been explored in this paper. Pheposed
method carefully takes the nature of the left anmghtr
palmprint images into account, and designs an itgorto
evaluate the similarity between them. Moreover,

employing this similarity, the proposed weightedsifun
scheme uses a method to integrate the three kihdsooes
generated from the left and right palmprint imadgegensive
experiments demonstrate that the proposed frameolutdins

by
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very high accuracy and the use of the similarityrsdetween
the left and right palmprint leads to important noyement in
the accuracy. This work also seems to be helpfoiativating
people to explore potential relation between th#égrof other
bimodal biometrics issues.
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