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ABSTRACT 

The 'Biometric Recognition System Based on Dorsal Hand Veins' is  one of the biometric procedures which presents the plan and execution of a 

framework for distinguishing an individual in light of their dorsal palm vein design. The fundamental point has been to construct an exceptional, 

modest and solid framework as a choice to Contact Based frameworks. Close to Infrared camera pictures have been utilized since this prompt clear 

creation of veins expected for the best working of framework. The initial step is to pre-process the picture and observe the knuckle profile utilizing 

grayscale thresholding and picture reversal. Picture division is performed on the picture to get the huge edges. The picture is then handled to eliminate 

commotion and utilizing morphological tasks the vein design is connoted. The area of interest is then trimmed, and a 1-pixel thick skeleton design is 

acquired utilizing picture diminishing which is utilized as an element for coordinating and acknowledgment.  

Keywords - Input image, Roi image, Roi extraction, vein recognition. 

1. INTRODUCTION 

The promise of an easy, secure method to make highly secure identification and personal verification solutions of individuals, guarantees that the 

means of identification cannot be stolen, lost or forgotten, are being increasingly demanded in security environments and applications like access 

control and electronic transactions. By replacing passwords, biometric techniques can potentially prevent unauthorized access to or fraudulent.  Multi-

modal biometric recognition is a process of recognizing a person using two biometric modalities as an input. Mostly, contact-based recognition 

techniques have been frequently presented in the literature. Here, palm vein and hand vein modalities are used for multi-modal biometric recognition. 
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2. PROPOSED SYSTEM 

INTRODUCTION: 

The proposed method is a combination, as well as addition of new and latest available toolboxes and commands as available in the latest versions of 

software’s. This system, being a new one, has several advantages over the prevailing older systems. As identified generally, this methodology is based 

on the Triangulation method, and the subsequent block diagram gives an outline of the steps to be followed while implementing  the methodology. It 

can be seen that the two most important and basic steps that govern the working of the methodology used for this system, or any system based on image 

processing are:  

1) Acquisition of a database  

2) Storage of database  

3) Live Acquisition of image and comparing with Database, or comparing existing image in database with images in database 

PROPOSED METHOD: 

 The ‘Biometric Recognition System Based on Dorsal Hand Veins’ is one of the biometric techniques which introduces the design and 

implementation of a system for identifying a person based on their dorsal palm vein pattern.  

 The main aim has been to build a unique, cheap and reliable system as an alternative to Contact Based systems .  

 Near Infrared camera images have been used since this leads to clear production of veins required for the ideal working of system.  

 The first step is to pre-process the image and find the knuckle profile using grayscale thresholding and image inversion.  

 Image segmentation is performed on the image to get the significant edges. The image is then processed to remove noise and us ing 

morphological operations the vein pattern is signified.  

 The region of interest is then cropped, and a 1-pixel thick skeleton pattern is obtained using image thinning which is used as a feature for 

matching and recognition.  

 Triangulation method using Delaunay’s principle is used to find vein bifurcations and endings using local thresholding.  

 Finally, triplets are matched and used as a parameter to compare image stored in database and input image. 
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SOFTWARE REQUIRED: 

Matlab:  

MATLAB is a software package for high-performance mathematical computation, visualization, and programming environment. It provides an 

interactive environment with hundreds of built-in functions for technical computing, graphics, and animation 

MATLAB is a modern programming language environment, and it has refined data structures, includes built-in editing and debugging tools, and 

supports object-oriented programming. MATLAB is multi-paradigm. So, it can work with multiple types of programming approaches, such as 

Functional, Object-Oriented, and Visual. 

3. IMAGE PROCESSING 

The Image Processing Toolbox is a collection of functions that extend the capabilities of the MATLAB’s numeric computing environment. The 

toolbox supports a wide range of image processing operations, including: 

1. Geometric operations 

2. 2.Neighborhood and block operations 

3. Linear filtering and filter design 

4. Transforms 

5. Image analysis and enhancement 

6. Binary image operations 

7. Region of interest operations 

Experimental setup: 

 

Un-Authorized User. 
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Figure 1. Input Image 

In this, Image can be acquired using an NIR camera and RGB image is converted into Grayscale image which is taken as Input Image.  

 

Figure2.  Knuckle Shape Extraction 

The knuckle shape is thus study and forms the basis of ROI extraction, being the only feature that can be used as a base for determining the span of 

veins to be used. 

 

Figure:3 ROI Extraction: 

ROI can be cropped from the input image now using adoptive cropping in MATLAB. After the necessary part with main veins. The one under the 

index, middle and the ring is cropped. 
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Figuer.4: Thinned Image 

This image is then morphologically thinned to get the vein pattern’s that are exactly in I-Pixel think configuration. The following image will reveal the 

necessary bifurcation and end points. 

 

Figure.5: Bifurcation Points 

If a point on the vein has more than two pixels in its 8-neighbourhood, then that point is got to be a bifurcation point. 

 

Figure6. End points 

The vein has only one pixel around in its 8-neighbourhood, then that pixel is going to be an endpoint. 

 

Figure.7: Bifurcation Triplets 
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Once the bifurcation points are obtained, the triangulation which is the most important part of the minute extraction is carr ied out. Delaunay's 

Triangulation is a method in which triplets are formed with respect the adjacent points in the given area.         

 

Figure.8: Endpoints Triplets 

Once the endpoints are obtained, the triangulation which is the most important part of the minute extraction is carried out. Delaunay's Triangulation is a 

method in which triplets are formed with respect the end points in the given area. 

 

Figure.9: GUI Interface of Authorized User 

The least Difference or Threshold is decided (Ideally should be ‘0’), and if an image within that threshold is found in comparison to the test image, then 

the test image is said to be an image from an Authorized User A specific GUI is built in MATLAB for the convenience of the user the specific program 

components are linked to the respective buttons. 

4. CONCLUSION 

Dorsal hand vein design offers high security and is dependable for distinguishing proof, thus favorable over other biometric frameworks. 

Exactness, Non-contact as well as low support framework is accomplished. Long-lasting Database as well as a framework reasonable for use in 

everyday applications is accomplished. 
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