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Abstract: In medical field during surgery the major problem 

faced by the physicians are difficulty in accessing vein for IV 

drug delivery or taking blood samples of test. Wrong 

puncturing which occurs due to poor visibility may lead to 

many problems such as bruises or even permanently damage 

the vein. In proposed system we present an approach based on 

Contrast Limited Adaptive Histogram Equalization (CLAHE) 

enhancement in which the topological structure of vein pattern 

is extracted from the segmented region of interest and it 

improves the contrast to the images. The enhanced images are 

further filtered by using median filtering method. Median 

filtering is used widely because it preserve edges while 

removing noise than Gaussian blur at removing noise in which 

the edge cannot preserved. Contrast intensity is used to 

identify the veins which appear on the back of the hands and a 

camera (WEBCAM) is used to capture the images. Veins are 

detected based on morphological operations which are useful 

for the analysis of binary images and its common usage 

includes identifying objects of a conveyor, identifying 

orientations of objects, and interpreting text. Our main goal is 

to obtain a portable and efficient vein detection system which 

is cost effective and it is implemented using available 

resources. 
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I. INTRODUCTION 

 A lot of complaints about healthy area are about difficulty to 

stick syringe for giving medicine or other liquid. This 

difficulty occurs because we can’t see vein in medical patient 

clearly especially children and baby. Determined vein location 

is important problem and if vein location shown in short time, 

it can help medical patient faster than before . 

      To detect the vein first takes a snapshot of the particular 

subject vein using source of infrared radiation at specific 

wavelengths. The blood vessels absorb the specific infrared 

radiation, the system will detect only the veins not an artery. 

The vein images are formed by x ray and ultrasonic scanning 

in various medical practices. This method is invasive 

technique can produce high quality images of blood vessels 

but it requires injection of agent in to the blood vessels. This 

paper is thus motivated to investigate the utilization of infrared 

imaging technologies in this area of application.  

II. VEIN DETECTION 

 With the use of indo Cyanine green (ICG) as a novel 

fluorescent dye, and its integration into a compact system that 

takes advantage of modern video technology, fluorescence 

angiography has recently reemerged as a viable option. In this 

report, the authors show the efficacy of ICG video 

angiography in the case of a child with a cerebral Aterio 

venous malformation (AVM). In this case, the ICG video 

angiography shows residual nidus of diffuse-type AVM.These 

papers achieve perfect recognition of human vein by finger 

vein localization and vein feature extraction. An inherent 

physical property of human fingers is used to localize the 

region of interest (ROI) of vein images as well as removing 

uninformative vein images based on the inter-phalangeal joint 

prior. In addition, vein images are characterized as a series of 

energy features of steerable filters. 

 

 

 

 

 

 

 

 

 

Fig 1. Block Diagram 

III. SYSTEM MODULES 

A. IMAGE FILTERING 

 Median filtering is one of the smoothing techniques used in 

Digital image processing. This technique is mostly used 

because of the edge preserving nature of the image and 

removing most of the noises like shot noise and salt and 

pepper noise etc.  

 
Fig 2. Median filtered image 

 

The median filter is a nonlinear filter depends on the ordering 

of input values. In the window sort all the neighborhood pixels 

in an increasing order, take the middle one as median pixel. 

Instead of a local neighborhood pixels average or weighted  

 

average, compute the median of the neighborhood pixels in 

the window. It removes outliers and doesn’t average (blur) 
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them into result and also preserve edge, but slow to compute. 

Conversely, if amount of noise is low but with relatively high 

magnitude, in that case a median filter may be more 

appropriate. 

B. ENHANCEMENT 

       1) Adaptive Histogram Equalization: 

            For effective equalization of low contrast bright or 

dark region adaptive Histogram Equalization is used. The 

name itself indicates it is adaptive in nature. The one of the 

disadvantage AHE to over amplify noise in relatively 

homogenous region of an image. To prevent this variant of 

adaptive histogram equalization called Contrast Limited 

Adaptive Histogram Equalization (CLAHE) is used. 

        2) CLAHE: 

The contrast limiting characteristics of Contrast Limited 

adaptive histogram equalization is differing from other 

adaptive histogram equalization. This CLAHE can be 

achieved by applying this character of global histogram 

equalization. In AHE techniques over amplifying noise in 

relatively homogeneous regions of an image can be taking 

place and that can be avoided by using CLAHE. The contrast 

limiting procedure has to be applied all neighborhood 

transformation.  The CLAHE limits the amplification using 

cumulative distribution function (CDF).The clip limit depends 

on normalization of the histogram and size of the 

neighborhood region. The common values limit the resulting 

amplification. The clipped part is redistributing equally among 

all histogram bins. 

 
Fig 3. CLAHE 

Due to redistribution some bins over the clip limit again 

(region shaded green in the figure), resulting in an effective 

clip limit that is larger than the prescribed limit and the exact 

value of which depends on the image. If this way, the 

redistribution procedure can be repeated recursively until the 

excess is negligible. 

C. SEGMENTATION MORPHOLOGICAL OPERATION 

    Image segmentation subdivides the image to region or 

subjects. The two basic properties of intensity values are 

discontinuity and similarity. The word discontinuity means 

edge detection and similarity means thresholding, region 

growing, splitting and merging .For analyzing and 

understanding the image the segmentation process is used. 

Based on shapes, image segmentation carried is called 

morphological operation.             

 
Fig 4. Segmentation Using Morphological Operation 

D. FEATURE EXTRACTION 

                 This method extracts the vein pattern from the  

 

unclear image by using line tracking that starts from various 

positions. In computer vision and image processing the 

concept of feature detection refers to methods that aim at 

computing abstractions of image information and making local 

decisions at every image point whether there is an image 

feature of a given type at that point or not. The resulting 

features will be subsets of the image domain, often in the form 

of isolated points, continuous curves or connected regions. 

IV. IMAGE COLOR ANALYSIS             

           To calculate the color scale invariant feature transform 

from the bleeding, polyp, ulcer, and normal WCE image 

samples separately and then apply K -means clustering on 

these features to obtain visual words. These four types of 

visual words are combined together to composite the 

representative visual words for classifying the WCE images. 

In the feature coding stage, we propose a novel saliency and 

adaptive locality-constrained linear coding (SALLC) 

algorithm to encode the images. The SALLC encodes patch 

features based on adaptive coding bases, which are calculated 

by the distance differences among the features and the visual 

words. Moreover, it imposes the patch saliency constraint on 

the feature coding process to emphasize the important 

information in the images.  

V. PROCESSING AND ENHANCEMENT OF VEIN 

IMAGE 

   The purpose of image enhancement for a specific application 

is to process a given image so that the result is more suitable 

than the original image. 

 The image enhancement is more problem oriented. At the 

image level the palm print and palm vein image are fused in a 

multimodal identification system. A new edge-preserving and 

contrast-enhancing wavelet fusion method is used for fusion 

of modified multistage edges of the palm print and palm vein 

images. A new fusion rule is adapted in this method that 

enhances the biased information in the message. In this a 

different palm representation, called “Laplacian palm” feature, 

is extracted from the fused images by the locality preserving 

projections (LPP).   

            Compare to other palm approach, the “Laplacian 

palm” finds an embedding that extract local information and 

yields a palm space that best detects the necessary manifold 

structure. Correlate the proposed “Laplacian palm” approach 

with the Fisher palm and Eigen palm methods on a large data 

set. 

 

VI. A FAST VEIN DISPLAY DEICE BASED ON THE 

CAMERA-PROJECTOR SYSTEM 

         Several devices have been developed to aid the 

paramedics or physicians in locating the vein. There are two 

problems existing in vein display devices: (1) The vein cannot 

be shown directly on the skin; (2) The method of displaying 

the vein on the skin is complex. An approach based on the 

camera-projector system is proposed to help the paramedics or 

physicians quickly find the vein for diagnosis and treatment.  

                The proposed approach can solve the two problems 

and it is easy to be accomplished. A simple system including 

IR light, an IR camera and a DLP projector is constructed to 

test and verify this approach. In the experiment, the vein is 

projected directly on the surface of the skin and the whole 

process takes only a short period of time. The result of the  

 

projection of the vein can meet the requirement of the vein 

puncture. The vein display and it is easy to be accomplished at 

the same time. There is only IR light source, an IR camera and 

a DLP projector required in the camera-projector system based 
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on the approach. The original image is captured by an IR 

camera at first, then we can get the enhanced vein image by 

image processing. At last, projecting a projection image back 

on the subject’s skin can be achieved by the approach. The 

approach is not complex and can be quickly achieved. But 

there is a limitation in this approach, it is only adapt to the 

situation that the surface of the skin is similar to a flat or the 

small region on the curved surface. 

VII. DERIVE HAND VEIN PATTERN FROM LOW-

QUALITY IMAGES 

                 A advanced new biometric approach using hand-

dorsa vein patterns encaged attention these years. In this 

approach, extracting vein structures is a leading procedure. In 

this paper, an extracting method for low-quality image is 

granted.The proposed method makes using very low-cost 

devices possible. The conclusion shows that we could extract 

the vein networks as strongly as using high-quality images. In 

this paper, the principle of vein imaging is discussed, a new 

method to get vein images, which could enhance the contrast, 

is proposed, and the algorithm of extracting the vein pattern 

from low quality images is put forward. The new things in this 

proposal  are designing a new method to obtain good contrast 

vein images and proposing a unique denoising algorithm. 

 

VIII. FILTERS 

               Most images are affected to some extent by noise.. 

Noise is an unwanted in any images that we have to remove 

by means of filter. There are two types of filter linear and non 

linear. Filters are provide an aid to visual interpretation of 

images, and can also be used as a precursor to further digital 

processing, such as segmentation. 

A. LINEAR FILTERS:     

        The advantages of   M   Linear filters are far more 

amenable to mathematical analysis than are nonlinear ones, 

and are consequently far better understood. 

 

       Also, the result would be the same if the order in which 

the two filters were applied was reserved. There are two 

complementary ways of studying linear filters, namely in the 

spatial and frequency domains. 

B. NON LINEAR FILTERS: 

They are potentially more powerful than linear filters because 

they are able to reduce noise levels without simultaneously 

blurring edges. However, their theoretical foundations are far 

less secure and they can produce features which are entirely 

spurious. Therefore care must be taken in using them. 

 
IX. RESULTS 

 INPUT AND OUTPUT IMAGE: 

 
X. CONCLUSION   

   Our main goal is to obtain a portable and powerful vein 

detection system at a very inexpensive manner. The system is 

implemented using available resources. It is therefore cost 

effective. This technique will be more useful for infants, 

critical care and diabetic patients. 
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