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Abstract— Palm vein recognition is type of biometric 

recognition, which offer highest security among other 

methods available in market. This paper presents review of a 

palm vein recognition method that uses exposing palm to 

near infrared light and capturing palm vein pattern. The 

veins are least probable to counter faked as these are internal 

organs compared to other biometric method which depends 

on external human features. Implementation of system with 

low cost and readily available parts are researched and 

implemented to find accuracy. Database is created for 
training and tested with test data using the same system. 

Experimental results provided satisfactory result and 

performance despite having low cost of implementation. 
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I. INTRODUCTION 

Palm vein is one of the most secure and contactless 

biometrics identification system. Palm vein system provide 

high accuracy, least false rejection rate (FRR) and least false 

acceptance rate (FAR) when compared to other biometric[1] 

methods, which puts it as best identification method. Palm 

vein identification uses exposer if palm to harmless near 

infrared light and capturing vein pattern using special 

camera having no IR Filters. Unlike the skin, through which 

near-infrared light passes, deoxygenated hemoglobin in the 

blood flowing through the veins absorbs near-infrared rays 

[2], illuminating the hemoglobin, causing it to appear dark 

in the image. Using Image processing patterns are extracted. 
The patterns produced by system is recorded and 

converted to mathematical model using Machine learning 

methods and saved with the identification of person. In 

future scan the pattern are compared with the saved models. 

If match found the saved identification can be shown and 

access is grated. 

II. METHODOLOGY 

In this paper we would be implementing and analyzing the 

low cost palm vein recognition system using Raspberry Pi, 

NOIR camera and IR LEDs. First the Database is created by 

taking Pictures of Hands Using NOIR camera. Original 

image contains redundant data like skin, background and 

other noise components. To extract vein these images must 

be processed. Using OpenCV Library, First the actual image 

is cropped to actual region of interest, the Palm. Then Image 

is converted to grayscale. To remove noise component, 

filters and noise reduction methods are used. These filtered 

images are then processed to find the vein, we increased 

contrast using histogram equalization. Black Blur images of 
vein starts to appear. Image is inverted converting veins to 

white color. Repeated erosion is used to get the clear and 

perfect vein patter. To increase the visibility thresholding is 

used to convert image to black and white, with vein 

appearing white. 

This makes the database with images of vein 

pattern of a palm. This data is then passed to another library 

tensorflow to create mathematical models, which can be 

used in future to compare and recognize a palm. 

 
Fig. 1 : Flow Chart -Vein recognition and Sample Collection 

III. HARDWARE SETUP AND DESIGN 

 
Fig. 2: Hardware block diagram 
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Our aim is to test a low cost system, hence we used low cost 

embedded processor Raspberry Pi running Raspbian O.S. 

For image acquisition NOIR camera is used which is generic 
camera with IR filter removed. To improve accuracy, each 

time camera must capture the Palm accurately as well as 

isolation is needed from exterior IR so that camera will read 

light reflected from palm only. Setup for testing is created 

using cardbox box. A square hole is cut on top to place palm 

and Camera with IR LEDs is placed at the bottom connected 

with raspberry pi. IR LEDs of around 800nm is used as they 

provide best absorption rate. Camera is connected to 

raspberry pi and whole system is powered us using external 

SMPS. To control raspberry pi remote connection is 

established using virtual network control. Raspberry pi is 

accessed on laptop using RealVNC Software. 

 
Fig. 3: Hardware Setup Exterior and Interior 

IV. PRE PROCESSING  

Image Captured using camera contained the unwanted parts. 

So image was cropped using and only palm part is retained. 

This image is RGB which needs to be converted to 

grayscale to east the further processing. Algorithm for RGB 

to gray conversion is  
Y = 0.299 R + 0.587 G + 0.114 B 

Where, Y = final intensity of pixel, R = Red 

intensity, G= Green Intensity, B = Blue Intensity. 

This Gray image is then de-noised using Fast N1 

Mean Algorithm. De-noised image became smooth and now 

to highlight the vein, histogram equalization is done using 

algorithm  

 
Where, histogram = , cumulative distribution = 

 
Histogram Equalized image enhanced the vein. 

Image was inverted using Inversion algorithm. 

I(x, y) = 255 – J(x, y) 

Where, I(x, y) = New Pixel Intensity, J(x, y) = Old 

Pixel Intensity. 

This inverted image contains grayish and blurry 

vein. To sharpen the vein repetitive erosion algorithm is 

used with kernel of 5x5. Final Eroded image contain clear 

grayish vein, t increase the visibility image is converted to 

binary by thresholding using following algorithm 

I(x, y) = {0, if J(x, y) < 5 
I(x, y) = {255, if J(x, y) >= 5 

After thresholding vein images become completely visible.  

 
Fig. 4: Preprocessing- Raw Image to Vein Pattern 

These steps are used every time an image is taken, 

while creating database as well as while testing on real-time 

for allowing access. 

V. FEATURE EXTRACTION AND MODEL CREATION 

Once we have the palm vein dataset, we need to train the 
system using the available hand set and info to create a 

mathematical model.  

TensorFlow Library was used for feature extraction 

[3] from the available dataset using keras module which 

uses linear or logistic regression, gradient boosted trees, 

random forest algorithms and find the best one for feature 

extraction which will be used to create and export the 

model. One mode is created for each individual palm and 

saved. This model can be used for future verification when a 

palm needs to be verified, new palm is matched with each 

model and if matched with anyone info is shown and access 
is granted. 

 
Fig. 5: Flowchart-Model Creation 



Low Cost Palm Vein Recognition using Near Infrared Light and NOIR Camera using Raspberry Pi  

 (IJSRD/Vol. 7/Issue 4/2019/309) 

 

 All rights reserved by www.ijsrd.com 1277 

VI. TRIALS AND RESULTS 

To test the authenticity of the system having low cost, we 

designed and built the system. For database we used left and 

right palm images 20 each, creating a database of 40 images. 

While training the system, the time to take raw image, 

preprocess and create the model was 86 seconds for 20 

images, means 4.3 second per image. For Testing we took 

another 20 images of each palm and created separate data 

base and run the system to recognize the new palm vein 

pattern, the accuracy lied in between 85% to 92% for 3 

different trials. Time for verification was less than 2 seconds 
per image. 

Trial 
Number of 

Images 
Accuracy 

Processing Time Per 

image 

1 40 85.3% 1.3 sec 

2 40 87.6% 1.55 sec 

3 40 91.5% 1.9 sec 

Table 1: Results 

VII. CONCLUSION 

Every person has a unique vein pattern. Palm vein 

authentication is the process of using this pattern as 

identification. Despite being not very well known, it has 

potential to become one of the best forms of biometric 
authentication. It’s contactless, extremely reliable, and 

difficult to impersonate. The main drawback currently is the 

expense. the proposed system is low cost palm vein 

recognition system with raspberry pi and NOIR camera 

setup, which overcome the drawback of expense with the 

acceptable accuracy. Palm vein method is accurate and 

temper proof as compared to other biometric systems as 

veins are not exposed hence will ve difficult to tamper with 

as compared to finger print, IRIS Scan, and Face 

Recognition. Contactless feature of this system makes it 

suitable for use where high levels of hygiene are required. In 

addition to being contactless and thereby hygienic and user-
friendly palm vein authentication is highly secure. This 

technology very useful against forgetting, duplication, loss 

and theft 

This can be used in Banks, ATMs, Offices and 

other spaces where more secure system is needed.  
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