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Abstract— Security system plays a wide range of impact in 

real world life. The term “biometrics” refer to the same. 

Biometrics mainly deals with palm print recognition, finger 

print recognition, face recognition etc. In real life, accurate 

authentication of any person is quite important for security 

point of view. The proposed work mainly deals with palm 

print recognition system. For the sake of this the database 

collected from various aspects and some from IIT database 

of palm images. In order to extract the image features the 

image quality is so important. Without the accurate 

computations of facial features the robustness of the 

approaches will also renders down. Thus even the best 

recognition algorithm deteriorates as the quality of the image 

decline. In the proposed work PCA with proposed features 

were introduced and further it is compared to ROI algorithm 

for entire dataset. Moreover, comparison evaluation was 

made on several metrics like PSNR, RMSE and Minutiae 

points. At last but not least the efficacy of proposed work 

found to be better as compare to ROI algorithm. 
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I. INTRODUCTION 

Biometric verification system is a wide range automatic 

verification of a person based on some specific biometric 

features derived from person characteristics based over 

physiological and/or behavioral. A biometric verification 

system is more accurate and fast approach to distinguish 

between an authorized person and an imposter than the 

traditional systems that use a card or a password. Biometrics 

plays a very vital role in person recognition systems as far as 

authentication is taken part. A palm print simply indicates to 

an image taken into account of the palm region of the hand. 

The biometric system to identify palm prints uses ridge 

patterns to associate an individual. 

A palm print simply indicates to an image acquired 

of the palm region of the hand. The biometric property of 

palm prints uses ridge patterns to evaluate and demonstrate 

an individual. Palm print recognition is very important 

because of its potential applications such as in the field of 

person authentication, access control system and retrieval of 

an identification at higher level from a database for criminal 

investigation. Palm print recognition is a complex task 

because the palm prints vary highly in terms of quality, size, 

shape, rotation and occlusion. The problem of finding and 

analysing palm print is a foundational task in computer 

vision. Although palm print recognition has been studied for 

many years and huge progress has been made, the accuracy 

of the system and even state-of-the-art matchers is still much 

lower than the expectations of people and theory 

optimization. Therefore, some more effort is still needed to 

improve both the performance and the speed of palm print 

recognition systems. 

A. The methods of Authentication 

The key to verifying the identity of any individual is 

Authentication process. There are three methods of 

authentication:  

1) Built upon Knowledge: In this method the user has to 

memorize and remember the data. A very often used 

example of this is the Personal Identification Number 

abbreviated as PIN. This method is not security 

resistant as the usage of PIN s has a high probability of 

being predicted with ease and then modified, or anyone 

can write it on paper. on the paper. 

2) Built upon Object: In this method some sort of 

Identification asset such as   ID, Passports, credit cards, 

etc. are used to confirm the person’s identity. It has an 

edge over the first method as no memorization is 

required, But the identification card is can be forged, 

stolen or lost. 

3) Based on Biometry: The user possesses some 

biometric feature that can be identified such as a 

Palmprint, iris, fingerprint etc. There are very few 

chances of fraud in this case. The authentication 

process can be implemented and, based on the system, 

by authenticating different forms of data related to the 

person can be fetched if the person's record is present 

in the database. 

II. RELATED WORK 

Some of the literature reviews are as follows: 

Jadhav, S. B., Raut, M. S. D., Humbe, V. T., & 

Kartheeswaran, T.,2016 in [1] proposed a low cost 

contactless Palmprint device to recognize person taking 

texture as the measurement. The contactless Palmprint 

image database was developed in house using low cost 

image acquisition device such as web camera. Furthermore, 

they made use of high resolution web camera being a quite 

inexpensive relative to other biometric system and 

contactless too. The calculated texture measurements of 

Palmprint images were found to be unique and distinct. The 

perfect match might be drawn by matching statistical values 

such as Filled Area, Mean and Standard Deviation of 

Palmprint image sample [1].  

Jaswal, G., Nath, R., & Kaul, A., September 2015, 

in [4] presented a texture based Palmprint recognition 

method which employ 2D Gabor filter to extract texture 

information from the palm and use subspace methods for 

dimension reduction. The test and training images were 

compared in terms of calculating Euclidean distance 

between them.  The proposed algorithm was tested on 

standard benchmark databases (CASIA and IIT Delhi) and 

the results emphasize on the accuracy of proposed method in 

terms of the Correct Recognition Rate and Computation 

Time.  
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Shashidhara, H. R., & Ashawatha, A. R., 2015 in 

[6] discussed a system for Palmprint recognition using 

kernel based approach and symmetric mask based discrete 

wavelet transform method. An algorithm for palm 

identification was proposed. The edge detection, feature 

extraction and matching steps were followed to authenticate 

the palm. The Kernel and average based threshold methods 

employed computed the palm edges. Probability density 

function was calculated by the Kernel based threshold 

technique. Average method calculates the threshold average 

value of the pixels along the diagonal axis of palm image. 

Again, the features of palm edges were extracted using a 

line based approach and 2-D Symmetric Mask-based  

Wei Jia et.al.[7] aimed to improve the recognition 

performance of subspace learning methods which possess 

sensitivity to changes in illumination, translation and 

rotation variances. Histogram of Oriented Lines (HOL) was 

proposed for the same as being robust to slight changes in 

illumination, translation and rotation variances and possess 

better discriminative power than OR, DR, and GWR. It was 

found that on application of HOL, even some simple 

subspace learning methods such as PCA and LDA might 

achieve high recognition rates. The discriminative power of 

HOL can be refined and improved further. 

Morales, A., Cappelli, R., Ferrer, M. A., & 

Maltoni, D.,2014 in [13] proposed a new methodology for 

the production of high-resolution synthetic hand-print 

images from a number of hand print samples [13]. Features 

such as Palmprint, fingerprint, shape and geometry of the 

hand are synthesized to get a whole hand-print. A 

methodology which utilizes the information about the kind 

of the respective biometric data and their main degrees of 

independence. The biometric features synthesized in this 

way are then combined to produce a real image possessing 

high resolution. A quantitative cross-validation of the 

produced patterns is performed by applying minutiae 

matching to compare the genuine and impostor claims 

between real hand and synthetic hand prints. The formulated 

approach finds its application even in the fields of algorithm 

training/optimization. It was found that other than 

optimization the proposed methodology can be applied to 

dictionary learning. 

George, A., & Karthick, G.,2013 in [16] proposed a 

system for detailed Image matching by identifying the Palm 

ridges in high resolutions images. Research earlier to this 

was carried out on low resolution Images which identified 

only the creases of the Palm. Image Matching was 

performed using local minutiae matching and global 

minutiae matching. The input to the proposed system was 

the full Palmprint and the output was the corresponding 

matching minutiae. The aim of this project was an attempt to 

design an efficient authentication system for Palmprint 

recognition in terms of higher accuracy and lower 

computational cost.   

III. PROPOSED WORK  

Initially, we have to collect the images for dataset upon 

which we have to perform our work. Since, our work is 

highly based over palm print recognition for biometric 

identification so, if needed if there will be noise we have to 

remove it first. Then we have to perform various phases like 

pre- processing in which we have to convert colour image 

into grey scale, binarize it, edge detection, enhancement and 

segmentation of image should be done. 

After that, we have to do post processing phase in 

which we have to match template and recognise the input 

image from the set of dataset of palm print image. The 

above procedure will be implemented through appropriate 

PCA algorithm and enhanced by using k- Means clustering 

segmentation and above procedure of pre-processing and 

feature extraction. The results will be evaluated and 

compared over requisite metrics which is highly capable and 

effective to normalize and recognise the palm print image. 

Again , for the same data base collected for palm print 

another algorithm called ‘ROI’ implemented using their 

procedures and process and finally comparison done 

between proposed PCA and ROI on the basis of taken 

metrics PSNR , RMSE and Minutiae points. 

 

 

 
Fig. 1: Subset of Data Set Images 

IV. PRINCIPAL COMPONENT ANALYSIS 

The vital role of a principal component analysis is the 

analysis of data to identify various patterns related to image 

and finding patterns to reduce the dimensions of the dataset 

with small amount of loss of information. Principal 

component analysis (PCA) is a statistical environment that 

uses an orthogonal transformation to convert a set of 

findings of possibly associated variables into a set of values 

of linearly uncorrelated variables called principal 

components. PCA is the simplest and advanced components 

of the true eigenvector-based multivariate analyses. PCA is 

a highly demandable tool for data analysis. The main 

process of PCA is to uses orthogonal transformation to 

convert a set of observations of possibly correlated variables 

into a specific set of values of linearly uncorrelated variables 

which are called principal components. Generally, the 
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number of principal components is less than the number of 

original variables overall. 

A. Adaptive K-means segmentation and Clustering 

Algorithm 

The proposed adaptive K-mean clustering algorithm is 

simply capable of segmenting the regions of smoothly 

varying intensity distributions. Spatial constraints, the major 

factor are incorporated in the clustering algorithm through 

the modelling of the regions. Advance knowledge-based 

morphological operations are then applied to the segmented 

regions to distinguish the desired regions according to the 

prior anatomical knowledge of the region-of-interest. In this 

method, Clustering involves the method of partitioning 

containing a set of data points into non-overlapping groups 

with similar characteristics or some measure of proximity. 

When a palm image dataset is clustered, every point is 

associated to some cluster, and every cluster can be 

characterized by a single entity of reference point, usually 

an average of the points in the cluster.  

Clustering algorithm has wide application and been 

widely used in image segmentation and database 

organization. Clustering is a technique that is used to make a 

partition among elements of a particular a data set in a way 

such that similar kind of elements are assigned to same 

cluster while elements possessing different attributes are 

assigned to different clusters. Clustering algorithms must be 

grouped into two parts i.e. hierarchical and partitioned. 

Hierarchical clustering algorithms implies to recursively 

find nested clusters which starts with the data point that 

merges the most related pairs of cluster data successively.  

Partitioned clustering differs from Hierarchical clustering by 

portioning the data not a part of hierarchical structure.  

B. Image Segmentation  

Image segmentation is just not only the simple technology 

of image processing and prophase vision, but also the 

important factor of most image analysis and visual system. 

Image segmentation is widely used to separate the different 

regions with special significance in the image. These 

specific regions do not intersect each other, and each region 

must meet consistency conditions in specific regions. The 

process of segmentation of images may be done on the basis 

of texture. If the palm image contains some background 

information, first of all background should be deleted. 

C. Feature Extraction 

Feature extraction is a crucial step for palm recognition. 

There are lots of sequences for palm recognition like 

entropy sequence, centre distance sequence. Since, currently 

only low level features of images, such as colour, texture, 

and shape can be evaluated automatically by computers, but 

humans recognize images demonstrated on high level 

concepts. This major difference between current machine 

operation and human indexing is known as the semantic gap 

problem of Recognition systems. The semantic gap problem 

leads to users tends to finding the results be unsatisfactory. 

In this case, bridging the semantic gap is generally 

approached by mapping the combination of different feature 

vectors of regions such as colour, texture, region bounds, 

and spots into very high level semantics directly, for 

recognizing and finding the right image instances in result, 

therefore for handling this issue some major algorithm has 

been implemented. 

D. Euclidean Distance Measurements 

It simply measures the similarity between the two different 

feature vectors. Similarity comparison and matching 

procedure should be done using Euclidean or any other 

distance formula. 

𝐸𝑢𝑐𝑙𝑖𝑑𝑒𝑎𝑛 𝐷𝑖𝑠𝑡𝑎𝑛𝑐𝑒 = √∑[𝑄𝑖 − 𝐷𝑖]2

𝑛

𝑖=1

 

The work flow of the entire proposed work 

illustrated by following steps: 

 Start 

 Collect a set of data set for palm print images 

 Implementation of Proposed PCA 

 Pre-processing phase: Segmentation, Binarization, De-

blurization done in this step 

 K-means Cluster Segmentation 

 Feature Extraction 

 Implementation of ROI algorithm for the same data set 

 For ROI, Pre-processing done through Neighbourhood-

computation, segmentation, Distance computation 

 Feature Extraction of ROI algorithm 

 Finally on the basis of recognition of both techniques, 

results evaluation done for requisite parameters of 

PSNR, RMSE, and Minutiae points 

 Results and End of project 

V. RESULTS EVALUATION 

A. Evaluation Parameters 

The measures used to evaluate the research work are as 

follows. 

1) RMSE (Root Mean Square Error) 

2) PSNR (Peak Signal to Noise Ratio) 

3) Minutiae points 

The root-mean-square deviation (RMSD) or root-

mean-square error (RMSE) is used to measure of the 

differences between values predicted by a model or an 

estimator and the values actually observed. 

 
The RMSE is defined as the square root of the 

variance, known as the standard deviation. On the other 

hand, Mean Square error is only the variance for the 

estimator. 

PSNR is formally used to analyse quality of image, 

sound and video files in dB (decibels).  

PSNR is most easily defined via the mean squared 

error (MSE). 

 
Other important parameter used to evaluate the 

research work is Minutiae points. 

Minutiae points: It is the total number of minutiae 

points present in the input image taken. Higher the value of 



A Probabilistic Approach for Palm Print Recognition using Edge Detection for Specific Segmentation 

 (IJSRD/Vol. 4/Issue 07/2016/219) 

 

 All rights reserved by www.ijsrd.com 915 

minutiae points higher accurate will be the results as we got 

higher rate of features of any input image. 

 
Fig. 2: Comparison of proposed PCA and ROI algorithm for 

PSNR 

 The results clearly depict the comparison of 

proposed PCA and ROI algorithm in terms of PSNR for all 

the 16 images of palm print taken in the dataset. The above 

results clearly depict that the PSNR values of proposed PCA 

is quite high as compare to ROI algorithm which is quite 

reliable and good for the entire simulation process. 

 
Fig. 3: Comparison of proposed PCA and ROI algorithm for 

RMSE 

The above results clearly depicts that the RMSE 

values of proposed PCA is comparatively low as to ROI 

algorithm which is quiet reliable and optimist for the entire 

simulation process. 

 
Fig. 4: Comparison of proposed PCA and ROI algorithm for 

Minutiae points 

The values are executed and read one by one for 

entire dataset images and overall found that the minute 

points values for proposed PCA is too high as compare to 

ROI which evaluate the higher rate of efficiency in terms of 

recognition system. 

VI. CONCLUSION & FUTURE SCOPE 

Palm recognition is an essential and mainstream visual 

acknowledgment issue that draws in a ton of specialists' 

advantage both because of its challenging nature and 

because of its different arrangement of uses. The proposed 

work basically focused on towards the palm 

acknowledgment framework. Palm acknowledgment is an 

indispensable piece of biometrics. In biometrics 

fundamental attributes of human is coordinated to the 

current information and relying upon after effect of 

coordinating recognizable proof of a person is followed. The 

work mainly dealt with the selected databases which were 

collected from different aspects and from IIT database. The 

work majorly done over palm or palm print recognition in 

which comparison of two techniques proposed PCA and 

ROI was done. At last but not least, the results on different 

parameters like PSNR, RMSE, Minutiae points concluded 

that the efficiency of proposed PCA is quiet optimist and 

favourable as compare to ROI. 

As a future scope, one may also use some more 

techniques for comparison and there is also need to work 

over some more parameters. Overall, performance of the 

proposed work is quite good but there is also need to 

improve in recognition phase and pre-processing phase 

more.  
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