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ABSTRACT

In this paper an efficient method based on localaby and co-occurrence matrix implemented on paftintp
images. Combination methods in the features level divided into four categories: series combinatiqrarallel
combination, weight combination, and core-based ioation. In order to identification by a persompalm lines, the
lines must be properly extracted. One-way to defirse lines are using different methods of edgectien. Sobel edge
detection and Morphological operation are usedlmthis paper, for the complete extraction of uséfatures from an
appearance, a simple but powerful method a uniftooal binary pattern to the identification of palnase expressed

because this method can pull out all the usefarimftion of an appearance
KEYWORDS: Series Combination, Parallel Combination, Weightr@ination and Core-Based Combination

INTRODUCTION

Biometrics is a unique and measurable feature dentification. Biometric systems are divided intoot
categories: identification and verification. Thesficategory's aim is recognizing the identificataf the individual among
the others in the database. In such systems, tquéstion "who am 1?" will answer. In the secord person offers his
identity and the aim of the system is the confimgnihis identification and in such systems, to thesjion "do what | say |
am?" will answer [1]. It is clear that any biometridentification system is not the absolutely bestution for
identification. By international biometric Groupn a@nteresting comparison is done between diffesyistems based on
four parametric, distinctiveness, and cost of tlentification system, time and spending effort bg tuser in the
identification and the rate of user's comfort dgridentification [2]. An ideal biometric system & system in which
contains all four enumerated parameters in théadattplace according to the center of the diagiZmifi another study
has gained the highest percentage compatibilitytabyng six biometric techniques (face, fingerpringnd geometry,
voice, eyes, and signature) with machine-readahleet documents (MRTD), facial features. In thisdst parameters
such as registration, refreshment, hardware reain¢, and public acceptance are considered. T pEcognition
system is a biometric system using intelligent m&tic methods to identify or verify the identifizat of a person based
on physiological characteristics. In the past twoaties, the matter of identifying of palms is tktzesive research field
of machine's vision and pattern recognition. Onéhefextensive applications for recognition of pdimes is the field of

security and verification.
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In controlling the high population areas, such iagaats, railway stations, subway and ...., this roetls more
effective than other methods of surveillance. S®sa photographs have taken from the lines inpilens of people and

the device must be able to identify these peoptifigrent times, in different orientations of ligh

Current methods of identifying palms use of foupey of palm's features: texture, lines, appearaauee, orientation.

According to the extracted features are divided fivie categories [4]:
» Texture-based methods which using the filters sisc®abor, discrete Fourier, Wavelet, and Rydan.

» Line based methods are like the identifier of palditected lines, sober performance, multi-resotufilters, and

Rydan filter.

» Appearance-based methods are that uses from theiageof principal component, analysis of the hnelistinct

appearance of the local guard and analyzing ofdtgmincipal component.
» Orientation based methods which usually uses thmGdters.

* Multi feature-based method, such as the combinatiofeatures of palm's lines and filed in the sametor.

Typically combinations are done in four levels,adgature, matching, and the decision.

Combination methods in the features level are éidnto four categories: series combination, pelkall

combination, weight combination, and core-basedisoation [5].

In order to identification by a person's palm lindk® lines must be properly extracted. One wagdfine these

lines is using different methods of edge detect®wbel edge detection and Morphological operadien used in [6].

In this paper, for the complete extraction of us&atures from an appearance, a simple but poweréthod a
uniform local binary pattern to the identificatiof palms are expressed because this method camoytudlll the useful

information of an appearance.

The rest of the paper is organized as followseittisn 2, a local binary pattern is generally adterA histogram
will be explained in section 3. The co-occurrencarim will be presented in section 4. In sectiomppearance database

will be described. Results of the implementatiom given in Section 6. The final section of the page¢he conclusion.
Local Binary Pattern (LBP)

The first step in constructing the LBP texture diggor is to convert the image to grayscale. Faheaixel in the
grayscale image, we select a neighborhood ofrsizerounding the center pixel. An LBP value is tlsafculated for this
center pixel and stored in the output 2D array \ligh same width and height as the input image.ld¢ed binary pattern

working by getting the 3*3 surrounding values o tiicture. After that, we find the difference betwahem [7].
The comparing functiofi(I(Z,), I(Z;) ):

WhereZ; ,, i = 1,2,...,8 is all the points which they awgroundingZ, from one to eight. If the intensity of the
center pixel is greater-than-or-equal to its neahthen we set the value tpotherwise, we set it t3. This value is stored
in the output LBP 2D array, which we can then viizeabelow. Finally, local binary pattern (LBP) rhet has shown an

excellent result due to its straightforward strgtagd simple feature extraction operation [7]. T$hiew a good efficiency

NAAS Rating: 2.73- Articles can be sent to editor @ mpactjournals.us |




| Human Identification with Palm Print Based on Local Binary Pattern and Co-occurrence Matrix 3]

in face detection that results from its high caticetof a lot of things.
Description of the Local Binary Pattern

The local binary pattern is considered as a stapgyoach to texture analysis. For the first tilhejas proposed

as a square operator 3x3 by Ojala and his co-wefiér

The operation of this method is like which 8-neighinod on operator are comparing with the centvadlplf each of the
eight neighboring pixels will be greater or equalttie amount of the central pixel will be repladgdl and otherwise,
their amount will be zero. At last, the centralgdiis replaced by summing weighted binary neighimppixels and 3 x 3

windows will pass to the next pixel. By getting thistogram of these amounts, a descriptor for appea texture is

obtained. Figure 1 demonstrates the local binary ttepa operator.
1 0 4 1 0 1 7 3 5
128149 | 0 1 0 6 1
0 0 |16 0 0 1 2 3 8

(2) (b) (c)

Figure 1: Demonstrates the Local Binary Pattern Opgator
LBP = 1+4+16+128 = 149
And the equation (1) shows the composing relatipnshlocal binary pattern in each pixel:
LBPprxyy = 2p=05(gp — 9)2F 1)

Which S denotes the sign g, andg., denotes the amount of the gray levels of neighgaand central pixels.

Also, 2P is a required factor for each neighboralise LBP method contains tissues with differembsat
The Uniform Local Binary Pattern
The first improvement of the LBP was introducedhasiiform pattern in 2000 [8].

If a local binary pattern consists of a maximun24dgit transition from 0 to 1 or vice versa is cdlk uniform. For
example, 0000000000 patterns (O transitions) af®1A01(4 transitions) are respectively the unifoemd non-uniform.

It has been shown that using the neighborhood)(&n8 (16, 2) respectively are about 90% and 70%heentire pattern.
The overall pattern of binary with P bits consist+2(P-1) of the monotone model. From L(I%‘%) notations has been

using for LBD uniform which below script expresseusf neighborhood (P,R) and the superscript indiétte using of a

uniform pattern. A uniform binary model accordimgequation (2) is calculated.

LBPYZ(x.y) = {1 (LBPPIR(X, y)) if U(LBPpg) < 2,1(z) € [0,(P — 1)P + 2)

_ 2
(P-1DP+2 otherwise
That U(x) is the detonator of the number of transi between bits, and is defined like equation (3)
U(LBPpg) = Is(gp-1 = 8c) — (80 — 8c)| + Xf-i1[s(gp — &c) — s(gp-1 — 80| (3)
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If U(x) is smaller than 2 pixels, the currently gis labeled with an indicator function 1(z), othé&s®y the (P-1)
P+2 will assigned to it. Indicator function indgx)l which includes the (P-1) P+2 which is applied $pecific index for to

each of the uniform patterns.
Co-Occurrence Matrix

Second-order histogram which in some referencesvkras co-occurrence matrix, express the event cdtgsay

values of the two pixels which depend on the distaof image and special direction of each other.

For the first time, the co-occurrence matrix hasrbased to extract textural features of the imagerder to
troubleshoot of grapefruit by Harlyk [9]. A co-ocoence matrix is the description of the frequentyg which the two
separated neighboring pixels by a fixed distand¢bad one of them with gray intensity i and othethwgray intensity j
occurs in the image. So the co-occurrence matimfa square matrix whose size depends on the maxipixel intensity
in a gray image is to be formed. Each elemen®, pfepresentative of the number of occurrences sizal | of the pixel
distance from pixel size j, and usually is equal{d=1), and the angle between two pixels may sspreby 0,45,90,135
degrees [10]. Figure 2 illustrates the desiredIpuith the desired angle and 1 distance.
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Figure 2: Co-Occurrence Matrix Representation

The result of the co-occurrence matrix shows hbevgixel values of the image are closer to eackrothe
larger diameter of the core matrix of aggregatee @tlivantage of using this matrix on the simpleolgigtm of the image
with compared to a simple histogram is in which spatial information of pixels has destroyed arst amount of gray
pixels are calculated in this matrix location ofgds. So that the distribution of gray values rgéa, there is more variance
in the matrix.

In the mathematical definition of a co-occurrencatnm C,; for the matrix with a distance\X, Ay) is defined as

Lifl(p,q) =iand I(p + Ax,q + Ay) =]

an equation 4. C(i,j) = Xp-1 2q=1 { 0 otherwise

(4)

The (i, j) elements ofC; matrix are the number of appearance of i and ghvhiave distinct in sizeAk, Ay) with
each other. In fact, the co-occurrence matrix isedaon the estimation of the second rate whicloiglitional of the

density function 1. Second-order statistical prtipserdefine the overall picture as well [11].

For example, figure 3 A, shows the co-occurrenceirmt the matrix dates' in figure 3 B that is@ahted in the

direction of zero and with a neighborhood of 1.

Since natural images usually have low-pass featangsadjacent pixels are highly correlated, co-oerices

matrix of pixels or their diagonal coefficients alistributed.
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In other words, the values are large amounts ofbmusmon the main diagonal and gradually will redogeor
diameters. After insertion due to the loss of datren, the focus on the main diagonal of the counence matrix is

reduced and cause distribution.

(a) (b)
Figure 3: a) Shows the Co-occurrence Matrix to thdlatrix Dates', b) That is Calculated in the Direction of Zero

and with a Neighborhood of 1

Appearance Database

The databases of images used in this articleaiit @f the image database which is collected atgHkong
Polytechnic University. A device that is used fakihg pictures is a scanner which is based on tbB €amera. The size
of images is 384 x284 pixels with 750 dpi resolutibigure 4 shows the image acquisition devicethrdsample images

which is captured by it [12].

Figure 4: Image Acquisition Device and the Samplenhages which is Captured by it

To evaluate the proposed method, a number of thgeénfrom this databases are selected these imag® dlin
pigmentation and the small difference between kwélgray lines and other areas; they have diftdearels of brightness.
The size of the original images is 384*284. Afteegrocessing, the central part of the image (5Ze2B*128), is cropped

for feature extraction and matching.
The Simulation Results

Evaluations were done on a standard database wispafl Polytechnic University of Hong Kong Poly UlRa
print. Dataset included the 600 picture of palms560 people which is included in the approximattigre are 12

available images from per person.
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Evaluating and Choosing a Distance Function in Systm Performance

There are two solutions for calculating the sinitijabetween feature vectors. Ones calculate thamte between
two feature vectors, and second, calculate thelegiityi These two measurements are against eaddr.ofthere are
different criteria to evaluate the distance andilanity, that in this paper, the similarity betwe&rst image S and the

training image T we used chi-square distance [13].

It is expressed as Eg. 5.

(S ~To)?
D(S)Z(S+T) )

Minimum 1 and maximum of 4 images in the palm of @st subjects got used to the training.
Experiments were performed on the database; Tash®W¥s the obtained results.

As it is clear, the PCA method among other metHwats the worst result, and LBP standard method iggeeih

accuracy than other remaining methods. The propestidod has higher accuracy than the LBP standard.

Performance-based approaches which appear strbagé/been influenced by the number of training iesa&o
in the third experiment, we investigated the infice of this parameter on our method. In this expeni, we used a
minimum and maximum of 4 images of per person amtourselves. Experiments were performed on thabdae, and
the results are presented on different algoritHmgable 1, the results show that the proposed otdettimong the other

training sample methods has better performance.

Table 1: Comparing the Results of the Proposed Sysh with Other Procedures Performed on the Database

Numb Type of Identification Method
Umber Proposed
of bp U2 b "1U2 Proposed hod
Training | PCA | 2P Lbp Method, | Metho
(R=1,P=8)| (R=2,P=16)| ,_+ o_. with,
Image (R=1,P=8) (R=1,P=8)
imagel 50 58 60 73 75
image?2 54 67 68 84 85
image3 60 80 83 87 88
image4 64 85 87 91 92

In our experiments, the number of training imagesdne of the database has changed from 1 to 4thenkhst

photo is selected for testing. This experiment pexsormed 20 times in each stage.

The obtained average values are recorded. In thblee change in accuracy percentage terms ofréieirtg

number images is shown.

As can be seen in this table, the proposed methddghly dependent on the number of training imaged

accuracy of about a few percent increases in thebeu of images increases from 1 to 4 are visible.
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CONCLUSIONS

More recognizing machines from the brightness isitgrof the pixels are used as input data. Brigésgriatensity
dates' from the palm were under the influence t#ti@n and changing of environment brightness.ungroposed method,
the local binary pattern is used which was stranghe state, light changes. Additionally, most leé palm recognition
systems which based on binary pattern use for iigerg, just from a steady LBP form and only withcartain scale.
Obtained characteristics by using LBP single-scaéthods gain structure of the image at a partictgaolution is not
useful for diagnosis of overall image texture agdhis method with many discriminate models to obteseful properties
are excluded. A multi-scale approach can provideenfieatures under different settings. So to achiawee discriminate
features with less waste, we used from a combinatib uniform local binary pattern with a differenddius R=
@.......... 10).the proposed method is proposed to iflep@ims in this paper which is based on the comtdimm of co-
occurrence matrix according to the local binarytgyat The results show that the proposed methodhlsasbeen stated

that the accuracy of all methods is higher andpted is like a similar algorithm.
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