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Abstract: Palm print and palm veins are unique biometric attributes, hence useful in biometric identification. 
Use of entire palm image involves large size and computations. So a Region of Interest ROI is cropped for 
extracting features and making automated decisions. The extracted ROI needs to be enhanced to highlight the 
dominant features. The amount of enhancement can be measured using quality attributes of an image. This 
paper presents a method for ROI enhancement, its quantification and effect on identification performance of 
biometric system based on palmprints and palm veins.  
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1. INTRODUCTION 

Biometric identification systems are based on human biological features for confirming the 
identity of a person. They are used in security applications. Of the different biometrics, 
palm print and palm vein have advantages of uniqueness, stability and safety from spoof 
attacks [1]. 
 
To design the biometric system, the palm image has to be first captured and then it has to 
be subjected through digital image processing stages such as image preprocessing, 
extracting ROI, feature extraction and feature matching [2].  Pre-processing is carried out 
for segmentation, alignment, contrast enhancement and increasing the sharpness of the 
images so that the features become dominant and can be easily extracted [3]. This is 
followed by ROI extraction which involves selecting a sub image for feature extraction.  
 
Certain post processing operations on the ROI are essential for normalization and reducing 
the effect of distortions. This paper gives an insight to the post processing of ROIs, 
quantifying the image enhancement and its effect on the performance of identification.  
 
 

2. BASIC INFORMATION 

During post processing, the ROIs are normalized to have specific mean and variance. If the 
gray level at (x, y) in a palm print image is represented by I(x, y), then mean and 
variance of the image, µ and ρ, respectively, can be computed. The normalized image 
I'(x, y) is computed using pixel wise operations as follows: 

 
I'(x, y) = µd + λ if I(x, y) > µ 
I'(x, y) = µd - λ otherwise 

Where λ = �
��( �(�,�) �µ )�

�
 

where µd and �� are the desired vales for mean and variance respectively [4]. 
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Different types of filters, histogram equalization, and enhancement techniques are used to 
highlight prominent features in the ROIs. [5, 6]. Post processing is required to eliminate 
noise in the image. To achieve this, noise cleaning techniques are used. [7, 8] 

 
To evaluate the amount of image enhancement resulting due to post processing, the entropy 
and Edge Acutance value of the extracted ROI and the sharpened ROI can be computed. 
Entropy is a measure of the information content in the ROI. It is a statistical measure of 
degree of randomness. ROI images with low entropy have less contrast whereas images 
with high entropy have high contrast [8 from below]. 
 
The gray level discontinuities in the palm ROIs are detected as edges in the images. The 
quality of the ROI can also be evaluated by measuring the image sharpness using the 
parameter of edge acutance value 
 

EAV= 
∑ ∑ �������� (�,�)

���
 

where Neighbor(x,y) = ∑ ∑
�(�,�)��(�,�)

�(���)��(���)�
    [9] 

 
 

3. METHODOLOGY 

Palm images of 100 persons from CASIA Palmprint and Multispectral databases provided 
by Chinese Academy of Sciences’ Institute of Automation have been used in this work. The 
ROIs are extracted and post processing is performed on them. The enhancement in ROIs is 
measured using image quality attributes of entropy and edge acutance value.  

Appearance based features using Principal Component Analysis are extracted [10]. Feature 
matching is implemented using weighted Euclidean distance measure.  The effect of post 
processing on identification accuracy is assessed by computing the Genuine Acceptance 
Rate (GAR) and Equal Error Rate (EER).  

The algorithms have been implemented using MATLAB R2016 on an Intel ® core ™ i5-
2400, 3.10 GHz CPU.  

 
 

4. EXPERIMENTAL WORK 
 

4.1. Post processing operations on ROI 

The foremost step is to have all the ROIs of the same size with scale normalization. In this 
work the ROIs have been scaled to 150x150.  This is followed by normalization with respect 
to mean and variance.  
 
After normalizing the ROIs, median filtering is applied in a 3 by 3 neighbourhood around 
an image pixel. This helps to reduce the effect of salt and pepper noise.  
 
The ROIs are sharpened to highlight the edges and fine details. This is implemented by 
subtracting the Laplacian derivative from the normalized ROI [11]. The Laplacian filter is 
a gradient filter which enhances the gray level discontinuities in the ROI.  
 
Figure 1 shows the post processing implemented to obtain sharpened palmprint ROIs on 
three sample images from CASIA Multispectral database. The same algorithms have been 
implemented for palm vein images of CASIA Multispectral database. Figure 2 shows the 
processing operations on sample three palm vein ROIs. 
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Figure 1. Enhancement of Palmprint Images ROI 

 

Figure 2. Enhancement of Palm vein Images ROI 

 
 

4.2. Evaluating quality parameters of ROI: 
 
The effect of post processing operations have been evaluated in terms of quality of ROIs 
by measuring the entropy and Edge Acutance value of the extracted ROI and the sharpened 
ROI. The entropy and edge acutance parameters of extracted and sharpened ROIs have been 
computed. The minimum, maximum, mean and standard deviation of these values are 
provided in table 1.  
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Table 1.Table Label 

Images ROI 
Entropy Edge Acutance Value 

Minimum Maximum Mean 
Standard 
deviation 

Minimum Maximum Mean 
Standard 
deviation 

Palm-
print 

Extracted 4.43 6.29 5.34 0.32 3.8 11.21 7.32 1.25 
Sharpened 7.11 7.74 7.39 0.12 13.11 19.65 16.76 1.15 

Palm 
Vein 

Extracted 3.8 6.0 4.99 0.34 5.02 10.63 7.93 0.89 
Sharpened 6.54 7.52 7.17 0.12 13.81 19.33 16.61 1.01 

 
 
4.3. Performance evaluation 
 
To estimate the effect of sharpening on ROIs, the ROIs before sharpening but normalized 
are considered for biometric identification. Principal Component Analysis is used to extract 
the feature vector and weighted Euclidean distance for feature matching to decide on match 
or no match. Same procedure is repeated for enhanced and sharpened ROIs obtained as 
explained in section 4.1. Biometric system performance parameters of Genuine Acceptance 
Rate (GAR) and Equal Error Rate (EER) are obtained. The results obtained are given in 
table 2. 

Table 2. Performance parameters with ROI enhancement 

Biometric 
type 

Performance 
Before sharpening 

of ROI 
After sharpening 

of ROI 
Palmprint 

images 
GAR (%) 92.4 96.3 
EER (%) 3.8 1.7 

Palm vein 
images 

GAR (%) 95.2 97.3 
EER (%) 2.4 1.3 

 
 

5. RESULTS AND DISCUSSION 
 
The post processing operations for enhancing the ROIs involve the steps for normalization 
and sharpening of the ROIs to enable feature extraction. The quality of the resultant ROIs 
has been quantified with the parameters of entropy and edge acutance value. The values in 
table 1indicate that there is a marked improvement in the quality of ROIs after sharpening.  
 
The effect of normalised and enhanced ROIs are examined with PCA feature extraction and 
weighted Euclidean distance feature matching. There is improvement in the performance 
parameters for identification both in case of palmprint and palm vein biometrics.  

 

Acknowledgments 
 

The authors thank Chinese Academy of Sciences’ Institute of Automation for sharing their 
databases. Portions of the experimental work have been done with the images from CASIA 
Multispectral Database collected by the Chinese Academy of Sciences’ Institute of 
Automation. 
 

REFERENCES 
 
 
[1] Medha Misar, Damayanti Gharpure, “Preprocessing algorithm for palm image 

alignment acquired in touchless biometric system”, YMER, Volume 21, Issue 6, June 
2022, pages 627- 633. 

GIS SCIENCE JOURNAL

 VOLUME 9, ISSUE 7 , 2022

ISSN NO : 1869-9391

PAGE NO: 103

International Journal of Pure Science ISSN NO: 1169-9398ISSN NO : 1844-8135International Journal of Pure Science Research



 

 

[2] Medha Misar, D.C. Gharpure, Investigating texture analysis using statistical features 
in palm print based biometric identification system, Proceedings of National 
Conference on Advances in Electronics and its Interdisciplinary Applications, 
September 2014, pages 161-168. 

[3] Haryati Jaafar, Salwani Ibrahim and Dzati Athiar Ramli, “A robust and fast 
computation touchless palm print recognition system using LHEAT and the IFkNCN 
classifier”, Computational Intelligence and Neuroscience, Volume 2015, Article ID 
360217, 17 pages, 2015. 

[4] Hlaing Htake Khaung Tin, “Personal Identification and Verification using Palm print 
Biometric”, International Journal of Latest Technology in Engineering Management 
and Applied Science, Vol. 1, issue X, , December 2012.  

[5] Goh Kah Ong Michael, Tee Connie and Andrew Beng Jin Teoh, “A Contactless 
Biometric System Using Palm Print and Palm Vein Features”, Chapter 8 pg 155-177, 
Advanced Biometric Technologies, book edited by Girija Chetty and Jucheng Yan,ISBN 
978-953-307-487-0, 2011. 

[6] Akash Patel, Chinmayi Tidke, Chirag Dhamecha, Kavisha Shah, “A comparative study 
of Palm Print Recognition Systems”, IJCSC Vol. 5, Number 2, pp 88-92 ISSN-0973-7391, 
July-Sept 2014. 

[7] Hafiz Imtiaz, Shubhra Aich, Shaikh Anowarul Fattah, “Palm-print recognition based on 
spectral domain statistical features extracted from the enhanced image”, 3rd 
International Conference on Informatics, Electronics & Vision, 2014. 

[8] Agata Wojciechowska, Micha_Chora´s, Rafa_Kozik, “Recent Advances in Image Pre-
processing Methods for Palmprint Biometrics”, Proceedings of the 10th International 
Conference on Computer Recognition Systems CORES 2017, Advances in Intelligent 
Systems and Computing 578, Springer International Publishing AG 2018.  

[9] Kunai Zhang, Da Huang, David Zhang, "An optimized palmprint recognition approach 
based on image sharpness", Pattern Recognition Letters 85, 65–71, 2017. 

[10] Medha Misar, Damayanti Gharpure, “Evaluate robustness of PCA feature vector to 
noise in a touchless palm print biometric identification system”, International Journal 
Advances in Computational Sciences and Technology, ISSN 0973-6107 Volume 10, 
Number 8, pages 2615-2630, 2017.  

[11] Christophoros Nikou, University of Ioannina, Department of Computer Science and 
Engineering, 'Digital Image Processing - Spatial Filtering', http://www.cs.uoi.gr/ 
~cnikou/ Courses/ Digital_Image_Processing/Chapter_03c_Spatial_Filtering.pdf 

 

GIS SCIENCE JOURNAL

 VOLUME 9, ISSUE 7 , 2022

ISSN NO : 1869-9391

PAGE NO: 104

International Journal of Pure Science ISSN NO: 1169-9398ISSN NO : 1844-8135International Journal of Pure Science Research


