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ABSTRACT 

Finger vein is a unique physiological biometric for identification of individuals based on the physical characteristics and 

parameters of the vein patterns in the human. This technology is at present in use or development for a wide range of applications, 

which includes credit card authentication, security in automobile, employee time and tracking attendance, computer and network 

authentication, security at end points and automated teller machines.  The proposed work simultaneously acquires information of 

the finger-vein and low-resolution finger image. Images and combines these two techniques using a better score-level combination 

strategy. Analysis of the previously is proposed for finger-vein identification approaches in image processing and develop a 

proposed approach that describes it superiority over prior published efforts. In this thesis developed and analyzed three new score-

level combinations, i.e., Repeated Line Tracking , Gabor Filter and Segmentation and SVM works comparatively to evaluate 

analysis them with more popular technique score-level fusion approaches to certain information details their effectiveness in the 

proposed system. 
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1. INTRODUCTION 

Image processing is a method convert an image into digital 

form and performs operations on output image, in order to get 

an enhanced image for extract some more useful information 

from input image. It is a type of signal dispensation so that 

input is image, like video frame or snap and output may be 

image which consist characteristics associated with used 

image. Usually Image Processing system includes working 

images as two dimensional signals at the time of applying on 

image that is grouped to signal processing methods to 

them. Image Processing is used in core research era within 

engineering and computer science disciplines as soon. Image 

processing basically provides the following three steps: 

• Importing the image through optical scanner or by digital 

photography.  

• Analyzing and manipulating the image includes data 

compression and image enhancement respectively and 

spotting patterns that are not used for human eyes like 

satellite images.  

• Output is the last stage for altered and modified image or 

report which is based on image analysis of results.  

 

Finger vein is a unique physiological biometric for identifying 

individuals based on the physical characteristics and attributes 

of the vein patterns in the human finger [5]. It is a fairly recent 

technological advance in the field of biometrics that is being 

applied to different fields such as medical [5], financial, law 

enforcement facilities and other applications where high levels 

of security or privacy is very vital. And this technology is very 

impressive because it requires only small and relatively cheap 

single-chip design, and has an identification process that is 

contact-less and of higher accuracy when compared with other 

identification biometrics like fingerprint, iris, facial and others. 

This higher accuracy rate of finger vein is not unconnected 

with the fact that finger vein patterns are virtually impossible 
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to forge thus it has become one of the fastest growing new 

biometric technology that is quickly finding its way from 

research labs to commercial development. 

Why we use finger vein?: Traditional Biometric 

authentication system will be provided by using passwords or 

Personal Identification Numbers (PINs), which are simple to 

design and implement but there is more vulnerable to the risk 

analysis of exposure and being forgotten. Biometrics, which 

uses for human physic-logical or behavioral features for 

personal identification which has attracted more and more 

attention and is becoming one of the more interested and 

popular for promising alternatives to the traditional password 

or PIN based authentication techniques. As we step forward 

into the new millennium techniques, identity thefts and 

Internet scams are common to becoming increasingly. Many 

governments and institutions are working these technologies to 

safeguard  for their airports, hospitals, prisons and other 

sensitive areas. In this field, it is imperative analysis that we 

tend continuously upgrade our security systems, and the use of 

biometrics is a step towards the security upgrade that we have 

required continuously. 

 

Repeated Line Tracking: 

The repeated line tracking method gives good promising result 

in finger-vein identification. The idea behind is to trace all the 

veins in the image by chosen specific directions according to 

predefined probability in the horizontal orientations and 

vertical orientations, and the starting seed is randomly selected 

from the space; the whole process working is done for a 

certain number of times repeatedly. 

 

Gabor Filter: 

 It is a linear filter used for edge detection. The Frequency 

and orientation are representations of Gabor filters. These are 

similar to used in human visual system, and they have been 

done analysis by seen to be particularly appropriate for texture 

representation of images and discrimination analysis. If we 

take the spatial domain for practical, a 2D Gabor filter is a 

Gaussian kernel function which is modulated by a sinusoidal 

plane wave. The Gabor filters are self-similar to all filters 

which can be generated from one mother wavelet by dilation 

and rotation in the image processing. 

Formula: 

 

Image Segmentation: Image segmentation is the authorized 

process of dividing an image into different multiple parts. This 

is typically used to identify objects as well as other relevant 

information in digital images. Image segmentation is the step 

of partitioning a digital image into different multiple segments 

such as sets of pixels, also known as super pixels. Now, the 

goal of segmentation is simply to modify or change the 

representation of input an image into new look that is more 

meaningful to use and easier to analyze of getting image. 

Image segmentation is typically helps to locate all objects as 

well as all boundaries (lines, curves, etc.) in images. For more 

simplicity, image segmentation is the technique of assigning 

values to every connected pixel in an image such that pixels 

with the same value share certain visual information of its 

characteristics. 

 

The result of image segmentation provides a set of segments 

that collectively helps to cover the entire image, or a set of 

contours information is extracted from the image (such as edge 

detection). Each of the pixels in a region is similar to some 

other characteristic or computed property of image, such as 

color, intensity or texture. The original image is captured with 

the black unwanted background. Including the background 

reduced the accuracy of the original image, because the 

position of finger usually varies 

across different finger vein images, it is necessary to image 

segmentation in region of interest (ROI) before feature 

extraction and matching with database. The bone in the finger 

joint is articular cartilage. Unlike other bones, it can be easily 

penetrated by light source. When a finger is irradiating by the 

uniform light source, the image joint is brighter than the other 

part. 

 

Support Vector Machine (SVM): It is primarily a classifier in 

which Width of the margin between the classes is the 

optimization criterion, i.e. empty area around the decision 

boundary defined by the distance to the nearest training 
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patterns. These are called support vectors. The support vectors 

change the prototypes with the main difference between SVM 

and traditional template matching techniques is that they 

characterize the classes by a decision boundary. This decision 

boundary is not just defined by the minimum distance 

function. The concept of (SVM) Support Vector Machine was 

better that is introduced by Vapnik. The objective of any 

machine has been seen to provide a capability of learning. This 

can achieve good generalization performance, gives a finite 

amount of training data. The support vector machines have 

achieved good generalization performance with no prior 

knowledge of the image data. The principle of an SVM is to 

map values of the input image data with a higher dimensional 

feature space nonlinearly which is related to the input space 

and determine a separating hyper plane with maximum margin 

between two different classes in the feature space. The SVM is 

a maximal margin hyper plane in feature space built by using a 

kernel function. These results in a nonlinear boundary specify 

of the input space. The optimal separating hyper plane can be 

determined without any problem and computations in the 

higher dimensional feature space with using kernel functions 

for input space. There are some commonly used kernels 

include:-  

a) Linear Kernel is considered as follows: 

K(x, y) = x, y  

 

b) Polynomial Kernel is considered as follows: 

K(x, y) = (x. y+1) d 

SVM Algorithm 

1) Define an optimal hyper plane. 

2) Extend the above definition for non linear separable 

problems. 

3) Map data to high dimensional space for easier 

classification to find linear decision surfaces. 

 

2. PREVIOUS WORK 

Ajay Kumar et al. [2] proposed a method for Human 

Identification Using Finger Images. They presented a method 

to improve the performance of finger-vein identification 

systems. This method simultaneously acquires the finger-vein 

with low resolution fingerprint images and combines these two 

evidences with help of a novel score-value combination 

strategy. They examined the previously proposed finger-vein 

identification approaches to develop a new approach. This 

method illustrated its superiority over prior published efforts. 

The utility of low-resolution fingerprint images get from a 

webcam and examined to certain the matching performance 

analysis from such images. They develop and investigate two 

different new score-methods combinations, i.e., holistic and 

nonlinear fusion, and comparatively evaluated them with more 

popular score-method fusion approaches to certain their 

effectiveness in the proposed system used for results. The 

rigorous experimental results presented on the database of 

6264 images from 156 subjects illustrated significantly for 

improvement its performance, i.e., both from the 

authentication and recognition experiments. 

 

Jinfeng Yang et al. [3] proposed Finger-vein network 

enhancement and segmentation. This emerging technique of 

biometric recognition is based on human finger-vein patterns. 

It has received considerable attention of signal. Due to light 

attenuation affects to imaging finger tissues, the finger-vein 

imagery is degraded often simultaneously. This makes 

network-based finger-vein feature representation that is 

difficult in practice. In order to obtain better finger-vein 

networks, is used a novel scheme for venous region 

enhancement and finger-vein network segmentation for images 

data. First, a method identify to scattering removal, directional 

filtering and false vein information suppression is put for 

further process to effectively enhance finger vein images. 

Then, it is achieved the high-fidelity extraction of finger-vein 

networks in an automated manner, matting based segmentation 

approach is presented for the variations of veins in intensity 

and diameter. Extensive experiments are finally represented to 

validate the proposed method. 

Pengfei Yu et al. [3] proposed a method Fingerprint Image 

Pre-processing Based on Whole-Hand Image Captured by 

Digital Camera. In this paper they present some fingerprint 

image pre-processing approaches based on a whole-hand 

image captured by digital camera. The pre-processing methods 

include features key point location, finger image segmentation 

and fingerprint region extraction. Firstly, the key points 

including multiple fingertips and valley points, which is 

known as key points, are located from the hand contour image. 

Secondly, the middle finger is cropped from the hand image 
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based on the information of the key points' positions and the 

knuckle's texture near the finger root. Finally, the fingerprint is 

extracted from the middle finger with help of the first 

knuckle's texture. Because of the low resolution for the 

fingerprint images, linear projection methods such as Principle 

Component Analysis (PCA) and Linear Discriminant Analysis 

(LDA) are used at large field for fingerprint feature extraction. 

Experimental results have been taken in a database of 86 hands 

(10 impressions per hand) show that these approaches are 

effective. 

3. METHODOLOGY 

Finger vein identification is one of the most well-known and 

publicized biometrics. The steps are: 

Step1: It develops a representative data set of finger images 

collected from resources. 

Step2: It develops a code for loading of finger images from 

database. 

Step3: It develops a code for the Binarization of Image and then 

ROI from finger images. 

Step4: After that it develops code for feature extraction of 

Finger Image. 

Step5: It develops a code for repeated Line tracking, Gabor 

Filter, Segmentation and SVM thus obtain finger vein image 

from finger image. 

Step6: The same steps used above 2-5 are used for input finger 

image. 

Step 7: It develop a code to match the database finger vein 

images with input vein image and show the average 

recognition performance by calculating FAR and GAR of 

result obtained. 

4. PARAMETERS USED 

There are some parameters given which are useful in our 

implementation. 

4.1 MSE (Mean Square Error) 

MSE is essentially a signal fidelity measure. The goal of a 

signal fidelity measure is to compare two signals by providing 

a quantitative score that describes the degree of 

similarity/fidelity or, conversely, the level of error/distortion 

between them. Usually, it is assumed that one of the signals is 

a pristine original, while the other is distorted or contaminated 

by errors. The MSE between the signals is given by the 

following formula: 

 

 

 

where MxN is the size of image, f(x,y) is the original image 

and F(x,y) is the reconstructed image. 

 

4.2 PSNR (Peak Signal to Noise Ratio) 

PSNR is most commonly used to measure the quality of 

reconstruction of lossy compression codecs (e.g. for image 

compression). The signal in this case is the original data, and 

the noise is the error introduced by compression.  Although a 

higher PSNR generally indicates that the reconstruction is of 

higher quality, in some cases it may not. 

The PSNR values can be obtained using following formula- 

 

      

                                                 

MSE and PSNR are most commonly calculated to measure the 

quality of reconstruction image of lossy compression codecs 

method. The signal for this case is the original data for 

processing, and the noise is the error introduced by 

compression to reduction. When comparing all compression 

codecs which PSNR is an approximation to human perception 

of reconstruction quality. 

 

4.3 False Acceptance Ratio (FAR) 

The false acceptance ratio is given by the number of fake 

signatures accepted by the system with respect to the total 

number of comparisons made.  

FAR = [No. of forgeries accepted /No. of forgeries tested]*100 

4.4 Genuine Acceptance Ratio (GAR)  

It is an overall accuracy measurement of a biometric system. It 

is calculated by the formula 
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GAR=1-FRR 

 

4.5 Accuracy 

Accuracy is the degree to which the result of a measurement, 

calculation or specification conforms to the correct value or a 

standard. 

 

Accuracy=  

 

Accuracy=  

5. CONCLUSION 

There are some numbers of Finger Vein image techniques 

have been proposed earlier but they were not secure enough 

and can be temporarily tampered with so the task was not 

fulfilled. Finger Vein and image detection using Repeated 

Line Tracking or Gabor Filter alone could not provide better 

results. Identity authentication Using Repeated Line Tracking 

has been proposed previously but there have been always need 

for better Finger Vein recognition Technique and the existing 

Identification Using Finger Vein image recognition algorithm 

is costlier.  And propose an enhanced Identification algorithm 

Using Finger Vein image which is based on Repeated Line 

Tracking; Gabor Filter, Segmentation and SVM.  
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