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Abstract: Finger vein is a particular biometric strategy for distinguishing proof of people in view of the physical
qualities and parameters of the vein designs in the human. This technique for individual distinguishing proof have
been drawing in consideration in legal sciences and regular citizen applications likes wrongdoing location, saving
money, physical get to control, data framework security, national ID frameworks, voter and driver enrollment. Finger
vein biometric is viewed as special and solid in light of the fact that each individual has diverse veins design. This
paper presented and efficient scheme for finger veins authentication approach utilizing Repeated Line Tracking and
Discrete Wavelet Packet Transform with Segmentation based technique.
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1. INTRODUCTION

Biometrics is automated method of recognizing an individual using physiological or behavioral characteristic
such as fingerprints, face, finger knuckle print, iris and voice. Recognizing a person using biometrics is more
reliable and natural because these all characteristics are physically attached to a person and can not be denied.
This is very reliable mechanism to check that only an authorized person can use this facility if he enters in a
premises or access a system. Biometrics systems use the concept of pattern matching. In a computer based
security system, a person can be generally recognized by either of the following schemes. Firstly recognizing a
person carrying some identity like passport, driving license and identity card having his/her photograph on it.
Secondly identifying an individual on something he/she knows, such as a password or a code. Finally the highest
level relies on something that is a part of a person’s natural composition, such as a fingerprint, a knuckle print,
aretina, a facial image, or a signature etc. A lot of work has already been done on these biological traits. In this
paper we want to use vein patterns as a biological trait for recognizing an individual.Biometric is a most emerging
and powerful approach to identifying a human [5], [6], [9], [12].In [2] an Improved Human Identification using
Finger Vein Images is proposed. This paper will present a complete and fully automated Finger Image matching
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framework by simultaneously utilizing the Finger surface and Finger subsurface features, i.e., from Finger-vein
images. In [1-2] a recent authentication system using finger vein is proposed. The paper explores the IR based
finger vein capturing device and different algorithm for feature extraction of finger vein used for authentication.
In [3] authors proposed a real time recognition system using finger vein. The demand for simple, convenient,
and high security authentication systems for protecting private information’s stored in mobile devices has steadily
increased with the development of consumer electronics. In this paper, they proposed real time finger-vein
recognition using image processing. Here in paper [4] authors proposed a new approach to improve the
performance of finger-vein identifications systems and in [6] a structured personal identification approach using
finger vein Location and Direction Coding (LDC).

1.1. Discrete Wavelet Packet Transform

In highlight extraction handle, ROI of given finger vein picture is deteriorated utilizing DWPT without HH
subband up to third level. The standard deviation (Sk) and energy (EK) of these fifty. Two subbands are computed
using (1) and (2) respectively.
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Where, B, : is k™ decomposed Subband., MN: is the size of k" decomposed Subband., k: is the Mean of k™
decomposed Subband.

In the proposed strategy, the length of elements vector is lessened and elements are made strong by taking
normal standard deviation and normal vitality of all subbands at every disintegration level. Since normal standard
deviation and normal vitality of a picture at every level figures a normal vitality appropriation and worldwide
elements. The normal standard deviation (S ) and normal vitality (E, ) of every decay level is registered utilizing
(3) and (4) separately:
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Where, k: The decomposition level i.e. 1%, 2" and 3; S _: Average of standard deviations at k" level; E, :
Average of energies at k™ level decomposition; N:Number of subbands at k™ level decomposition without HH
subband.

1.2. Repeated Line Tracking

The repeated line following method produces helpful outcome in finger vein verification [7-8]. The primary
thought behind rehashed line following is to follow finger vein picture by picked headings like as in even or
vertical introductions. In the wake of picking headings, rehashed line following technique connected and connected
certain number of times. Subsequent to utilizing this system greatest elements are extricated. A finger vein
picture demonstrates veins which shows up in vein in type of valley, as appeared in Figure 1. The line following
technique works from pixel in the procured picture. The current working pixel is called “following point”. The
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following procedure moves pixel by pixel along valley or dull line. The edge between the cross segment point
and dark level called current working following point.

This figure demonstrates the dull line following and case of cross area. The present following point (xc, yc)
and cross sectional profile are connection which indicates spatial relationship. In upper heading p indicates
neighbor pixels of current following point. The s-p-t is cross sectional focuses called valley. The dull line speaks
to the present following point. The 0i demonstrates the profundity of valley by utilizing dim line. The pixel p
indicates current following point that moves to the pixel nearest as per dim level heading. At the point when dim
line is not present following point and new following operation begins from other pixel called crisp following
point. A vein in cross segment region is valley. The shading of picture changes the profundity of the valley and
valleys distinguishable. This dim line following give productive procedure to finger vein recognizable proof.

At the point when the following strategy is performed on entire vein picture then in succession different
positions are resolved so line following technique is led crosswise over vein picture. On the off chance that a
solitary line following operation is controlled, single vein in picture is followed. In dull line following, dim lines
are followed with rehashed line following operations. This strategy produces exact example extraction for finger
vein. Pixels of picture are separated into set of exhibit. This exhibit is called locus space [10-11]. The quantity of
pixels in caught picture demonstrates the span of picture. The aggregate number of operations on which every
pixel of picture is present following point. These pixels are put away in framework or cluster shape.

The paper is organized as follows. Proposed approach is explained in part II. Experimental work aredisplayed
in part III and at last conclusion in part IV.

2. PROPOSED APPROACH

In this paper an upgraded Human Identification calculation Using Finger Vein which depends on Repeated Line
Tracking and Discrete Wavelet Packet Transform is proposed. The proposed approach is more precise as for
other approaches in case of time, security and efficiency. Here a Discrete Wavelet Packet Transform (DWPT)
with Segmentation based technique is used. The DWPT without HH sub groups and disintegration is connected
on ROI of 96x64 size finger veins picture up to third level. The execution of proposed strategy is assessed on the
standard finger veins picture ROI database of SDUMLA Shandong University. Exploratory outcomes demonstrate
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Figure 1: The dark line tracking
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that the recommended strategy yields better outcomes when contrasted with the standard Discrete Wavelet
Transform (DWT) and DWPT Methods.

Here, main focus on three diverse methodologies i.e. Discrete Wavelet Packet Transform (DWPT) which
decays the info picture into four sub groups, for example, LL, LH, HL. and HH. It additionally utilizes line
following at different positions. Neighborhood dim lines are recognized and line following is executed by moving
along the lines, pixel by pixel. With rehashed operations, the veins are completely stressed. With Segmentation,
we subdivide a picture into its constituent areas to enhance the subjective nature of images.The gained pictures
are initially subjected to preprocessing steps that include: (a) Segmentation of ROI (b)Translation and orientation
arrangement. (3) Image improvement to concentrate stable/dependable vascular patterns. The outline of the
DWPT suband deterioration is appeared in Figure 2.

LL LH

3
B LH2
HL HH LH1

3 3
HL2 HH?2

HL1 HHI1

Figure 2: 3" Level Discrete Wavelet Transform Decomposition

Ventures to be taken after for individual ID utilizing finger vein design:-
Step 1:Acquisition of an infrared picture of finger.

Step 2:Normalization of a picture: so as to accomplish high exactness in finger vein picture coordinating,
the first

picture is standardized into littler size.

Step 3:Extraction of finger vein designs

Step 4: Matching

Step 5: Output of consequence of distinguishing proof

Step 6: Analysis of result on the premise of parameters like accuracy.

3. EXPERIMENT AND RESULT

The proposed approach is implemented and tested using MATLAB. From the simulation of the experiment
results, we get the result presented in Table 1. which show the individuals Wavelet Packet Transform Based
Feature, Repeated Line Tracking and Even Gabor based results. Proposed works show the better result
comparatives to [4].

Figure 3 show the graphical representation of the Table 1. Here all the approaches are implemented in
MATLAB.
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Table 1
Experimental Result
Proposed Work Wavelet Packet Transform Repeated Line Even Gabor
Based Feature [4] Tracking [4] [4]
99.6 92.33 64.99 74.59
B Figure 3 (=M S
File Edit View Insert Tools Desktop Window Help >~

NS ES M AARDDRL- |08 =«m

Receiver Operating Characteristic-Finger Vein (Index Finger)
1 >

ost- A

=
©

085|-------

=
)

_____________________________________________________________________

0.75 f------- ;

=
~

) SRS SN SRR NN SUNNNE SR NSNS SO

5
o0

...................................................

Genuine Acceptance Rate

. . s e Repeated Line Tracking (with mask)
055¢----- e e ¢--{ =—e— Even Gabor (with mask) H
Proposed Work

] 1 i IS
10 4 10 -3 10 -2 10 -1 100
False Acceptance Rate

Figure 3: Graphical Representation between Even Gabor, Repeated Line Tracking
and Even Gabor + Repeated Line Tracking + Wavelet Packet Transform.

Figure 3 shows the ROC graph for the proposed finger vein detection approach. It can be seen from
figure for a particular value of FAR i..e., False Acceptance rate which has been shown as 10 raised to the
power minus 4 to 0, the value of GAR i.e., Genuine Acceptance Rate increases .Index Finger has been considered
for our research work. The more the value of GAR the better is the result. So, it can be seen that proposed
work has highest value of GAR in comparison [4] to other techniques i.e., repeated line tracking and even
gabor.

4. CONCLUSION

In this paper, for finger vein recognition, we have proposed various techniques like use of DWPT with repeated

line tracking. The different techniques used to get the better result for recognition rate compared to other different
methods. ROC graph shows our result better in comparison to previous results. Tool Used is MATLAB Software.
Future Scope can be use of other algorithm for enhancement of further result.
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