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ABSTRACT  

Hand vein images are used for the purpose of biometrics and emergency injection. 

Biometrics is the identification of humans by their characteristics or qualities. Biometric 

identifiers are distinctive to individuals; they are further reliable in verifying uniqueness 

than token and knowledge-based methods. In this paper we utilize hand vein image 

segmentation for the biometrics. The images can also be used for emergency injections. 

The accuracy of the segmentation is considerably good for the emergency injection. After 

capturing the near-infrared back hand vein images, algorithm for image enhancement 

will be used, which improves the quality of the image? The image segmentation is done 

by using maximum curvature method. It has advantages like tolerant to environmental 

and body changes, limited to forgery. 
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I.INTRODUCTION 

Infrared radiation is the thermal 

radiation having wavelength greater than the 

visible light. Infrared radiations are introduced 

by William Herschel in 1800. These radiations 

are absorbed or emitted by molecules when 

they change their vibrational or rotational 

motion. The wavelength of infrared radiations 

ranges between 700 nm to 1 nm. Their 

frequency range is 430 THz to 300 GHz with 

photon energy of 1.24 meV to 1.7 eV. The 

infrared band is often divided into three sub 

regions: near infrared, mid infrared and far 

infrared. The section closest in wavelength to 

the radiation perceived by the human eye is 

near-infrared. Far infrared and mid infrared 

regions are progressively further from the 

visible spectrum. 

The technologies used for the analysis 

and measurement of the physiological and 

behavioral traits of a person are called 

biometrics. The word ―biometrics‖ is a Greek 

word in which ―bio‖ means ―life‖ and 

―metrics‖ means to ―measure‖. These are 

promising techniques which can never be lost, 

forged, forgotten or copied. It reduces the paper 

work and hence is convenient. It also ensures 

privacy.  

Authentication using vein based 

techniques uses the vascular hand vein images. 

The vascular pattern of the back of a hand 

consists of a broader vein pattern which in turn 

yields a more number of differentiating traits 

for the purpose of personal identification. The 

advantages of using vascular patterns for 

biometrics include their least suspection to 

damage. Vascular patterns are developed by 

birth and which are persevered in the entire life 

time. These patterns differ even in twins. So 

they are really an authenticable measure. 

These vein patterns can be used for the 

purpose of emergency injections also. The 

images provide the vascular pattern of the palm 

which can be utilized during emergency 

situations. It helps in identifying the veins for 

injections in case of children with thin vessels, 

for patients whose veins are hardly detectable, 

fat people with deep veins and those who 

frequently require injections.  

II. LITERATURE SURVEY 

 Hand vein pattern differs with each 

individual, even with the left and right hand of 

the same person [2]. For capturing 

subcutaneous vein images infrared rays can be 

used. Far infrared (FIR) and near infrared 

(NIR) regions are used for used commonly in 
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the imaging of the vascular patterns. This 

technique provides a non invasive, contactless 

technique which prevents injection of any 

coloring agents into the blood vessel. So this 

method can be recognized as the best method 

for vein imaging. The FIR filter works on the 

principle of temperature difference. The 

temperature of the surrounding tissue is lower 

than that of the superficial veins [2]. Therefore 

FIR is suitable only for subcutaneous imaging. 

NIR works on the principle of photobiology. It 

is not a temperature based technique and hence 

provides superior accuracy. In NIR 

spectroscopy, there is minimum absorption of 

light and hence provides deep penetration 

through the skin. So the veins absorb maximum 

light and hence it is darker.  

 In the research of Chen et al. in 2007 

images were taken with an infrared camera 

CMOS. The images had poor contrast; spot 

noise and light were non-uniform. For 

improving the superiority of images, the 

reduction of noise, histogram normalization, 

blood vessel isolation from background was 

performed and the skeletonization of the 

vessels was performed. In 1991, the back of a 

clenched fist was scanned first to determine the 

structure of the hand vein for verifying user 

identity was first developed by Mac Gregor and 

Welford [4].   Since 2007, biometric 

technology of vein pattern has been used in 

identifying individuals and security seriously 

has been used [1]. It provides many significant 

biometric traits such as distinctiveness and 

permanence of the pattern, non-contact 

identification, unfeasibility to copy and forgery 

and being hidden [1] [4]. The earlier used 

techniques were matched filter [6], repeated 

line tracking [8] and morphological method [7] 

[9]. Even though the matched-filter and 

morphological techniques can implement 

speedy feature extraction because its course of 

action consist of filtering the images, but as 

these technique can extract patterns if the 

widths of veins are constant, they cannot 

extract veins that are narrower or wider than 

the assumed widths, which causes problem in 

the personal identification. Moreover, dots of 

noise are also emphasized because continuity is 

not considered. The repeated line tracking 

method [10] can extract vein patterns from an 

indistinct image, but it has problem with 

extracting thin veins because the number of 

times that the tracking point moves on thin 

veins tends to be small [11]. 
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 Maximum curvature method checks the 

curvature of the image profiles and emphasizes 

only the centerlines of veins. The centerlines 

are detected by searching for positions where 

the curvatures of a cross-sectional profile of a 

vein image are locally maximal. The method of 

detecting the maximum curvature positions 

[1][8] is robust against temporal fluctuations in 

vein width and brightness. The positions are 

connected with each other, and finally the vein 

pattern is obtained. 

III. METHOD 

This section gives the details about the 

algorithm for the extraction of hand vein 

images for getting the hand vein patterns. . This 

algorithm includes the following steps: 

3.1. Removal of Background 

Hand vein images are taken by placing 

the light at the center of the palm. Sometimes, 

it is difficult to detect the veins which are in 

contrary by using the common thresholding 

methods. So, it is necessary to remove the 

background of the image. For the better result, 

edge detection method is applied before the 

removal of the background. 

3.2. Auto contrasting 

 Automatically adjusts contrast of 

images to optimum level. It increases the 

difference between veins and the background. 

The mechanism of auto-contrast is pretty 

simple. We just need to rescale the colors of the 

image so that its minimum brightness becomes 

0 and maximum brightness becomes 255.  Say 

V  is the minimum brightness and V  is 

the maximum brightness in the image. After 

auto-contrasted, a point with the brightness v 

will become: 

V' = 255 *[(V-Vmin ) / (Vmax - Vmin)]             

......(3.2.1) 

3.3 Segmentation by maximum curvature 

method  

 Using the intensity in cross-sectional 

profile of the image the hand veins can be 

extracted by determining center points of veins. 

In this profile of cross sectional intensity, 

pixels that are darker than nearby are seen like 

valley. So, these valleys can be considered as a 

part of the vein. To find the centerlines of the 

veins, each pixel in the centerline must be 

detected.  The probability of being the center-

pixel is calculated to check whether the pixels 

are the part of center lines or not. This 

calculation is depends on the cross sectional 

intensity profile of in-valley pixels and this 

probability is called as probability score. While 

connecting the centre pixels with each other the 
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unity of each centre line kept by using the 

probability score.  

 I(x,y)=T(PI(z))…......................(3.3.1) 

 From ―Equation (3.3.1)‖, the cross-

sectional intensity profile of hand vein image is 

related to the image intensity function. Where, 

I(x,y) is the image intensity function, PI(z) is 

cross-sectional intensity profile of hand vein 

image I and z is the location of each pixel in a 

cross-sectional path in the profile. 

After the extraction of PI(z)  calculate 

the  curvature of each z by using the equation 

given below 

K(Z) = [d
2 

PI(z) / dz
2
] / [(1+(dPI(z) / dz)

2
)
3/2

]   

…………………………………….........(3.3.2) 

 The valleys which are representing the 

veins will transformed to the hills and get a 

positive value. It can be seen in the curvature 

profile. For getting centre point of the vein, it is 

needed to find out the positive regions in the 

profile. The maximum point can be represented 

as zi
*
, then S(z) is related to w(i) which denotes 

the width of the positive region and k(z) is the 

curvature. This relation can be expressed as  

S(zi
*
)=k(zi

*
)×W(i)                      ………..(3.3.3)                              

 The width is an important parameter in 

the determination of the centre points and also 

in the score. The value of I(x,y) is updated by 

the addition of score value into it after the score 

value is being defined. For more accuracy from 

equation (3.3.1) to (3.3.3) is calculate in some 

directions such as diagonal, vertical and 

horizontal. The accuracy of algorithm rises due 

to the increasing number of directions and also 

the speed of algorithm will reduces. The centre 

lines of the veins can be obtained when the 

calculation for the probability of pixels get 

completed. It is very important to check 

whether the each dark pixel is the part of 

artifact or vein before the lines to be obtained. 

 For the vertical section evaluation, first, 

two nearest pixels on the down side and two 

nearest pixels on the up side of the pixel (x,y) 

are verified. If the pixel on both side and I(x,y) 

have large values then the line can be drawn in 

vertical direction. When large values in pixels 

on both side with a small value of I(x,y) then a 

line is drawn in (x,y) with a gap. Therefore, to 

connect the lines the value of (x,y) should be 

increased. With the large value of I(x,) and the 

small value of pixels at the both side of (x,y), a 

noise will form at (x,y) as a dot. This noise 
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content is eliminated by decreasing the value of 

I(x,y). It can be mathematically expressed as  

D1(x,y)=min{max[I(x,y+1),I(x,y+2)]+max[I(x,

y-1),I(x,y-2)]}                 

……………………………………..……(3.3.4) 

  Next, the same calculation is used in the 

same way in four directions. Finally, IT(x,y) is 

obtained as the final image by choosing the 

maximum among the values of D1(x,y), 

D2(x,y),D3(x,y) and D4(x,y) for each pixel as 

give in the equation given below. 

 IT(x,y)=max(D1(x,y), D2(x,y),D3(x,y), 

D4(x,y)) ...........................................(3.3.5) 

 Then, by using a thresholding method 

the vein pattern is binarized. Pixels with small 

values than that of the threshold value are 

marked as the part of background and pixels 

with great values than that of the threshold are 

marked as the part of the vein region. 

 

3.4 Registration and Template matching 

The transformation of different sets of 

data into one coordinate system is called image 

registration. This process includes designating 

one image as the reference, and applies 

geometric transformation to other images, so 

that they align with the reference. There are a 

lot of reasons for the misalignment of the 

image. Usually, the images are captured under 

variable conditions that can change camera 

viewpoint. Lens and sensor distortions may 

also leads to the misalignment of the image. In 

the case of hand vein images, the rotation or the 

shape of the hand may cause this misalignment. 

The registration algorithm is used to rectify this 

problem with hand rotation. Then template 

matching algorithm is performed between the 

input image and pre-defined hand vein image 

from a dataset. From this result, the matched 

image from the dataset can be taken as the 

subject identity. 

3.5 Dilation, Skeletonization and Removal of 

small unconnected objects 

 The dilation operation usually uses 

a structuring element for expanding and 

probing the shapes contained in the input 

image. In order to attach the vein images pixels 

which are not connected, the dilation process is 

applied to the centre lines of the vein. Then it is 

going for skeletonization. It is a transformation 

of a digital image component into a subset of 

the original component. Here, the lines are 

return into its real size by the skeletonization. 
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Finally, the small parts which are not connected 

together were removed from the image. 

IV. RESULTS AND CONCLUSION 

 The method was found to be functional 

in the field of biometrics. A set of input 

vascular images were enrolled into database 

from which the individuals are identified by the 

method of pattern matching. The segmented 

vascular images can be used for emergency 

injections also.  
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