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Abstract: Biometric is the mechanism to measure the 

physical and behavioral traits of every individual human 

being that is used to authenticate the person is genuine or 

imposter. Palm Vein Recognition is one of the efficient 

technique which is used to authenticate the person. Instead of 

using ID cards, Passwords, palm vein patterns can be used 

which is very unique for all the individual person that provide 

authentication to access the resources.  In this proposed 

framework, Modified Partition Local Binary Patterns 

(MPLBP) method is used to extract the features of palm vein 

image which is used to improve the accuracy and also it uses 

ROI Extracted feature mechanism to enhance the quality of 

image in better way. Our Proposed framework tested using a 

CASIA Multi-Spectral Palm Print Image Dataset which is 

having 100 people sample of 7200 palm vein images. The 

system was measured using EER. 
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1. INTRODUCTION 

In the present modernized world, everyone is try to access 

their resource from anywhere and anytime. But it contains 

more risk factors like others can access their resource at 

anywhere and anytime. Due to that, there are many 

authentication techniques were used to validate the person 

like ID card, password, pin. But all this techniques are having 

more risk factor like ID cards can be stolen and password and 

pin no are easily guessed by other person. To solve the above 

problem only, biometric authentication techniques were used 

to identify the person is genuine or imposter. 

 

 

 

 

In Biometric authentication system, physical (finger print, 

palm vein, iris, face) or behavioral of individual person are 

registered with the database. Whenever the user want to 

access the data, it will be validated with the database and 

check the person is genuine or imposter. Every biometric 

authentication system consists of two phases.1. Enrollment 

phase 2. Recognition phase. In the Enrollment phase, the 

individual person’s traits are acquired and set of operations 

like feature extraction, template matching are estimated and 

the results are stored in the database. In the recognition phase, 

the person’s identity is confirmed.  

Palm Vein Pattern based recognition(PVR) uses the palm 

vein images as the personal identification. Compared to the 

remaining physical traits, palm has a larger and more 

complicated vascular pattern that contains more features than 

other traits. It is also one of the most secured mechanism 

since which was part of the outside body. 

 
a)Raw Image b)IR Image  c)Feature Extracted from palm 
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II. LITERATURE REVIEW 

 
[1].Pooja et al proposed framework for palm vein recognition 

which provides the higher security .They were used the 

fusion mechanism of Local Binary Pattern and Scale 

Invariant Feature Transform to extract the features of palm 

vein.  

 

They were used dimensionality reduction technique to image 

enhancement before storing the templates of the image. They 

were employed their framework with PolyU database which 

contains the palm images of 500 users. From every user 12 

sample images collected. For the recognition rate, they were 

done 3 experiments on palm images like only left palm 

images, only right palm images and both. The accuracy of the 

system is 100 due to False Acceptance Rate, False Rejection 

Rate is 0%. 

 

[2]Yutthana Pititheeraphab et al proposed a framework for 

vein pattern verification which uses the hybrid features of 

dorsal hand vein and dorsal geometry once the images are 

captured from Infrared, the images were preprocessed using 

median filter, closing morphological process, thinning 

morphological process, pruning morphological process and 

minutia detection. Geometric invariants are used to find the 

minutia points for the two pattern vein images. To verify the 

patterns of palm vein, a new rule which combines the 

geometric distance map error with the barcoded features. The 

accuracy of the system is 99.84% with EER of 0.243%. 

 

[3]Abikoye et al proposed an improved palm vein based 

recognition. It consist of 4 stages. Image Enhancement – a 

raw image is enhanced through Histogram Equalization 

method. Segmentation – By using K means algorithm, the 

images were binarized. Image Thinning–Zhang Suens 

algorithm is used to thinning the image after binarization 

process. Pattern matching – To identify the similar pattern of 

palm veins Euclidean Distance formula is used. 

 

[4]. Ali Mohsin Al-juboori et al proposed paper for palm vein 

segmentation and verification. To extract the features of palm 

vein, matching filter mechanism is used. Gabor filter is used 

to extract the features in 8x8(Scale,Directions).Both local and 

global features are measured with LBPV_LPP and WLPP. 

For verification of palm vein pattern, Euclidian distance 

classifier is used for classification and distance matrices of 

palm veins are used weighted sum fusion rule. In which 

feature vectors are computed based on the combination of 

local and global features, matching score of this work reaches 

lowest EER. 

 
III.PROPOSED SYSTEM 

 
Fig 3.1 – Proposed System 

Preprocessing is very important to separate palm vein pattern 

from the background. When the images is captured from any 

input device which may lead to capture the images with 

noise. A set of processes need to be followed to extract the 

feature of palm vein to enhance the quality of the image. All 

these enhancement tasks are used to identify the ROI of Palm 

Vein’s. 

 

3.1 ROI Extraction  

 

There are 4 stages in ROI Extraction. 1) Noise Removal: 
Unnecessary parts of image is removed from the input image 

before going to the next stage. Median filter is used to 

remove the noise which gives better results.2) Binarization: 
Based on the global threshold value, the input image is 

converted to binary image.3) ExtractingBoundaries:To 

identify the reference points from the ROI, some part of 

images are cropped.4) IdentifyingJoints: To identify the key 

points of joints. 

 
Fig 3.1 – Palm Vein Reference Points 
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3.2 IMAGE ENHANCEMENT 

 

There are 3 steps involved in image enhancement.1) To make 

vein to be clear, Convert the given grey image into inverse.2) 

To convert the image pixels of the image into range of 

[0,255], the linear stretching method.3) Again median filter is 

applied to image to remove the noise in the image. 

 

3.3 SEGMENTATION 

 

It is one the hardest part of our proposed system. When the 

palm vein patterns are separated from background, it will 

increase the lowest percentage of recognition rate. 

Algorithm: 

1. To set the threshold value of image to separate the palm 

vein from background based on the background, illumination 

gradient. 

2. Binarization: Convert the gray scale image black and white 

image. 

3. Dilation: To fill the small gaps dilation process is applied. 

It is the process of no of white pixels in the images of 

particular region is greater than threshold value then the 

region is converted to white color. 

4.Two Stage Thinning: In the first stage, to convert the vein 

image into thinnest by applying Zhang-Suen’s algorithm. 

Few parts of image, that is not belongs to vein pattern. It will 

be remove in Second Stage. 

 

3.4 MODIFIED PARTITION LOCAL BINARY PATTERN 

FOR FEATURE 

EXTRACTION(MPLBP) 

 

MPLBP algorithm is used for feature extraction.MPLBP is 

better than LDP, LBP which is used to extract the binary 

codes from the enhanced image. There are two components 

that exist in MPLBP method.1) Horizontal Component 

2)Vertical Component. 

First n-1bits of each pixel of horizontal component are 

extracted using equ (1),(2). Similarly by using (1),(3) the 

vertical component are extracted. By concatenating this two , 

binary code of every pixel is calculated. 

(2) 

(3) 

MPLBPm = √𝐿𝐿𝐵𝑃ℎ
2 + 𝐿𝐿𝐵𝑃𝑣

2                             (4) 

 

3.5 RECOGNITION 

 

Hamming Distnace(HDR) formula is used to check the 

similarity value of extracted binary code and enrollment 

binary code. 

HDR= 
𝐶𝐴⨁𝐶𝐵

𝐶𝐿
 

where as CA,CB – Extracted Binary codes of Enrollment, CL-

Total Length of Enrollment Code 

 

IV.EXPERIMENTAL RESULTS 

 
To evaluate the performance of our proposed system used 

CASIA Multi-Spectral Palm print Image Dataset which is 

having 100 people sample of 7200 palm vein images. In this 

database along with original image, extracted ROI images 

also available. Final results of our framework measured using 

EER.EER is the point in which FAR, FRR Equal. 

The below table represents the comparison of previous 

related works with our proposed system. 

 

 

References Methodology 
Performance 

(EER) 

Ahmad et al. 

[10] 

Wave atom 

transform 
1.49% 

Cho et al. [11] 
Cross-spectral 

matching 
0.472% 

Wu, Elliott, 

Lin, & Yuan 

[12] 

Partial Least Square 

Algorithm 
0.4058% 

Zhou & Neighborhood 0.51% 
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Kumar [13] Matching Random 

Transform 

Zhou & 

Kumar [14] 

Hessian Phase 

Local Radon 

Transform 

Ordinal Code 

The Laplacian palm 

Score Combined of 

above four methods 

2.24% 

1.03% 

2.00% 

5.00% 

0.38% 

Gupta & 

Gupta [15] 
Serial Methodology 0.72% 

Kumar et al. 

[16] 

Triangulation of 

hand vein images 

and simultaneous 

extraction of 

knuckle shape 

information 

EER is 1.14%, 

EER of fusion 

is 0.38% for 

left hand and 

0.28% for right 

hand 

Kang & Wu 

[31] 

 

Improved LBP 

Method on mutual 

foreground 

0.267% 

Proposed 

Method 
Modified PLBP 0.13% 

 

Table 4.1 Comparison of Proposed System with Existing 

Works 

 

 
 

Fig 4.1 EER Comparison Chart 

 

V.CONCLUSION 

 
To enhance the security aspect of day to day life, biometric 

systems are essentials to access our personal information 

using our physical or behavioral traits. The proposed system 

was developed using Palm Vein Pattern as input trait to 

authenticate the person is genuine or imposter. In this work,to 

extract the features of palm vein pattern Modified Local 

Binary Pattern methodology used which gives better results 

compared to LDB,LBP method. ROI Mechanism is used to 

improve the quality enhancement of the image which helps to 

improve the recognition rate. The experimentation of 

proposed work used publicly available database from CASIA 

Multi-Spectral Palm print Image Dataset which is having 100 

people sample of 7200 palm vein image. 

 

REFERENCES 

 
[1]. Pooja ,Vinay Bhatia,” Biometric Security: Palm Vein 

Recognition Using Lbp and Sift”, International Journal of 

Innovative Technology and Exploring Engineering (IJITEE) 

ISSN: 2278-3075, Volume-8 Issue-11, September 2019,PP 

2374-2380. 

[2]. Pititheeraphab, Yutthana & Thongpance, Nuntachai & 

Aoyama, Hisayuki & Pintavirooj, Chuchart. (2020). Vein 

Pattern Verification and Identification Based on Local 

Geometric Invariants Constructed from Minutia Points and 

Augmented with Barcoded Local Feature. Applied Sciences. 

10. 3192. 10.3390/app10093192. 

[3]. Abikoye, Oluwakemi & Babatunde, Akinbowale & 

.Chukwu, Ikechukwu. (2016). An Improved Palm Vein Based 

Recognition System. 10.13140/RG.2.2.33933.87523. 

[4]. Ali Mohsin Al-juboori, Wei Bu, Xiangqian Wu, Qiushi 

Zhao, "Palm Vein Verification Using Multiple Features and 

Locality Preserving Projections", The Scientific World 

Journal, vol. 2014, Article ID 246083, 11 pages, 2014. 

https://doi.org/10.1155/2014/246083. 

[5]. Kumar, Manish & Gupta, Rahul & Kota, Solomon Raju 

& Kumar, D.. (2019). Modified Local Binary Pattern 

Algorithm for Feature Dimensionality Reduction. Recent 

Patents on Computer Science. 12.   

10.2174/2213275912666190730160705. 

[6]. J.-C. Lee, "A novel biometric system based on palm vein 

image. Pattern Recognition Letters, vol. 33, no. 12, (2012), 

pp. 1520-1528. 

[7]. D. Zhang, Z. Guo, G. Lu, L. Zhang, Y. Liu and W. Zuo, 

"Online joint palmprint and palmvein verification", Expert 

Systems with Applications, vol. 38, no. 3, (2011), pp. 2621-

2631. 

[8]. Z. Yingbo and A. Kumar, "Human Identification Using 

Palm-Vein Images", Information Forensics and Security, 

IEEE Transactions on, vol. 6, no. 4, (2011), pp. 1259-1274. 

0.00%

0.50%

1.00%

1.50%

2.00%

0 2 4 6 8 10 12

EE
R

(%
)

Methodology

Performance (EER)

http://www.publishingindia.com/
https://doi.org/10.1155/2014/246083


  36 International Journal of Emerging Trends in Science and Technology            Volume 8 Issue 1 June 2022

   

 

 

Article can be accessed online at http://www.publishingindia.com 

 

[9]. W. Bu, X. Wu and E. Gao, "Hand vein recognition based 

on orientation of LBP. Sensing Technologiesfor Global 

Health, Military Medicine, Disaster Response, and 

Environmental Monitoring II; and Biometric Technology for 

Human Identification", IX, vol. 8371, no. 6, (2012), pp. 61-

564. 

[10].Ahmad, F.; Cheng, L.-M.; Khan, A. Lightweight and 

Privacy-Preserving Template Generation forPalm-Vein-

Based Human Recognition. IEEE Trans. Inf. Forensics Secur. 

2020, 15, 184–194. 

[11].Cho, S.; Oh, B.-S.; Toh, K.-A.; Lin, Z. Extraction and 

Cross-Matching of Palm-Vein and Palmprint From theRGB 

and the NIR Spectrums for Identity Verification. IEEE 

Access 2020, 8, 4005–4021. 

[12].Wu, W.; Elliott, S.J.; Lin, S.; Yuan, W.Low-cost 

biometric recognition system basedonNIR palm vein 

image.IET Biom. 2019, 8,206–214. 

[13]. Zhou, Y.; Kumar, A. Human Identification Using 

Palm-Vein Images. IEEE Trans. Inf. Forensics Secur. 2011, 

6,1259–1274. 

[14].Zhou, Y.; Kumar, A. Contactless palm vein 

identification using multiple representations. In Proceedings 

ofthe 2010 Fourth IEEE International Conference on 

Biometrics: Theory, Applications and Systems 

(BTAS),Washington, DC, USA, 27–29 September 2010; pp. 

1–6 

[15].Gupta, P.; Gupta, P. Multibiometric authentication 

system using slap fingerprints, palm dorsal vein, andhand 

geometry. IEEE Trans. Ind. Electron. 2018, 65, 9777–9784. 

[16].Kumar, A.; Prathyusha, K.V. Personal Authentication 

Using Hand Vein Triangulation and Knuckle Shape.IEEE 

Trans. Image Process. 2009, 18, 2127–2136. 

[17].Kang, W.; Wu, Q. Contactless Palm Vein Recognition 

Using a Mutual Foreground-Based Local Binary Pattern.IEEE 

Trans.Inf. Forensics 2014,9,1974-1985.

                                                                                                                                                

http://www.publishingindia.com/

