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Abstract— a biometric system is essentially a pattern 

recognition system that recognizes the person based on a 

feature vector derived from specific or unique characteristics 

that the persons possess. But Palm print recognition being one 

of the important aspects of physiological biometric 

technology and it is one of the reliable and successful 

identification methods. In this paper several existing 

biometrics systems have been studied and analyzed. The main 

focus of this paper is to provide simple approach to 

preprocessing and feature extraction from region of interest 

of palm print. The available databases have also been 

analyzed and the most efficient of all have been used for the 

development of the proposed system. This paper proposes a 

fast and efficient palm print identification method for a 

available database. System preprocesses the images by 

converting it into gray scale format. It takes region of interest 

and then smoothen the image using Gaussian filter. Palm 

prints features are extracted with filter and matched with 

Hamming distance. Experiments are done with palm print 

database. Experimental results show that the proposed 

method can be more efficient that any of the existing 

methods. We have used hamming distance algorithm to 

identify and match the images. This increases efficiency of 

our system. 
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I. INTRODUCTION 

Palm print recognition is one of the biometrics available at 

present. Biometric systems are used to authenticate the 

identity by measuring the physiological and/or behavioral 

characteristics. So, the two main categories of biometrics are 

‘physiological’ and/or ‘behavioral’. The physiological 

category includes the physical human traits such as palm 

print, hand shape, eyes, veins, etc. The behavioral category 

includes the movement of the human, such as hand gesture, 

speaking style, signature etc. The measurement of these traits 

helps in authentication using the biometric systems. One of 

the most successful biometric systems is the palm print 

recognition which is based on principle lines. 

It is reliable due to the fact that the print patterns are 

always unique, even in the monozygotic twins. The palm 

print recognition system has advantages over the other 

physiological biometric systems. Some of the advantages are 

fixed line structure, low resolution imaging. Thus palm print 

recognition is a very interesting research area. A lot of work 

has already been done in this area, but there is still a lot of 

scope to make the systems more efficient. Here, we have tried 

to analyze the already existing systems and thereby propose 

new approach. 

The rest of the paper is arranged as follow. The 

Literature Survey is described in Section II, Problem 

statement is defined in Section III. In Section IV, 

Methodology has been described. In section V, Result and 

discussion is mentioned. Finally paper is conclude in section 

VI. 

II. LITERATURE SURVEY 

In 2002, W. K. Kong et at. [2], proposed a method for 

personal identification by utilizing 2D Gabor filter to extract 

palm print’s feature and Hamming distance, to compare with 

the templates. The results show that FAR (False Acceptance 

Rate) was 0% when threshold value was fixed at 0.335  

In 2002, J. You et al. [3], proposed hierarchical palm 

print identification via multiple feature extraction. This 

research used 2 features; global texture energy and interesting 

points. The global texture energy was used to guide the 

dynamic selection of a small set of similar candidates from 

the database at coarse level for further processing. An 

interesting point based image matching was performed on the 

selected similar pattern at fine level for final confirmation. 

They reported that the effectiveness of this hierarchical 

search guided by global palmprint texture feature selection 

scheme was that on the average 91% of the candidates in the 

database were classifieds distinctive from the input data. In 

the worst case, the elimination rate of the candidates was 72% 

and hence, only 28% of the samples remained for further 

identification at fine level by image matching. 

In 2002, N. Duta [4] presents a new approach for the 

personal identification using hand images is presented. This 

paper attempts to improve the performance of palm print 

based verification system by integrating hand geometry 

features. Unlike other bimodal biometric systems, the users 

does not have to undergo the inconvenience of passing 

through two sensors since the palm print and hand geometry 

features can be are acquired from the same image, using a 

digital camera, at the same time. Each of these gray level 

images are aligned and then used to extract palm print and 

hand geometry features. These features are then examined for 

their individual and combined performance. 

III. PROBLEM DEFINITION 

Here are some existing biometrics technologies have been 

discussed [5] are as follow:  

A. Face Recognition Technology 

Human individuality is often identified using faces, 

advancements in computing capability over the past few 

decade now enable similar recognitions. Recognition process 

has now matured into a science of sophisticated mathematical 

representations and matching processes from geometric 

model. Face recognition can be used for both verification and 

identification (open-set and closed-set).Facial recognition is 

achieved by means of comparing the rigid features of face, 

which do not change over a period of time. It can also be 

achieved by comparing other parameters such as skin tone 

against the information that are stored in the facial database. 
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B. Finger Recognition Technology 

Fingerprint identification is one of the most well-known and 

publicized biometrics. Because of their uniqueness and 

consistency over time, fingerprints have been used for 

identification for over a century, more recently becoming 

automated (i.e. a biometric) due to advancements in 

computing capabilities. Fingerprint identification is popular 

because of the inherent ease in acquisition, the numerous 

sources (ten fingers) available for collection, and their 

established use and collections by law enforcement and 

immigration. The types of information that can be collected 

from a fingerprint friction ridge impression include the flow 

of the friction ridges the presence or absence of features 

along. 

C. Voice Recognition Technology 

Voice recognition is a biometric that uses an individual’s 

voice for recognition purpose. The speaker recognition 

process relies on features influenced by both the physical 

structure of an individual’s vocal tract and the behavioral 

characteristics of the individual. A popular choice for remote 

authentication due to the availability of devices for collecting 

speech samples and its ease of integration, speaker 

recognition is different from some other biometric methods 

in that speech samples are captured dynamically or over a 

period of time, such as a few seconds. 

Palm print biometric technique is more effective and 

reliable than the existing technologies that are discussed 

above due to the fact that the print patterns are always unique, 

even in the monozygotic twins. The interesting part is that the 

ridge structure is permanent.  The palm print recognition 

system has advantages over the other physiological biometric 

systems. Some of the advantages are fixed line structure, low 

intrusiveness, low cost capturing device, low resolution 

imaging. 

In Palm Print authentication feature extraction 

method is used for verification purpose where there is need 

of maintaining data that includes genuine samples and to 

develop an efficient algorithm for resizing, feature extraction 

and verification. 

IV. METHODOLOGY 

The linear working of our system can be explained in the 

following manner: 

A. Step 1:  Select the Image 

Image is first read using the MATLAB function. 

In this system we would be using the images 

downloaded from the internet[6]. This data would be saved in 

the system. The processing and matching would be done in 

MATLAB software. 

B. Step 2: Extract the ROI 

After reading the image, next step is extracting the ROI 

(Region of Interest) from original full size image. The size of 

palm image is very big, thus the region on which we are going 

to do the processing and matching is to be extracted. This is 

known as ROI. 

C. Step 3: Preprocessing and Feature Extraction 

After extracting the ROI, the next step is pre-processing. 

 Image is converted from RGB to grayscale. 

 Then the image is smoothened using Gaussian filter. 

 Then canny edge detection method is used to edge 

detection. 

 Then morphology is used to thin the image. 

 Then used encoded feature vector. 

D. Step: 4 Matching 

In matching Hamming distance is used to perform 1:1 

Identification matching and 1: N verification matching. 

 
(a)                           (b) 

 
(c)     (d) 

Fig. 1: Steps of preprocessing (a) Original image (b) ROI (c) 

Gray scale image (d) Smoothened Image 

 
(a)                          (b)                         (c) 

Fig. 2: Steps of feature extraction (a) Canny Edge detection 

(b) Morphological Thinning (c) Encoded Feature Vector 

E. Algorithms used in Preprocessing and Feature 

Extraction 

Algorithms to be used in the step of preprocessing are as a 

follows 

1) Extracting the ROI 

It is important to extract a Region of Interest (ROI) from the 

original palm print image ROI is selected automatically with 

the help of imcrop function used in mat lab. Imcrop returns 

the cropped image. 

Image is then converted from RGB to gray scale 

image.  

2) Smoothening the Image 

ROI image is then smoothed by the Gaussian smooth filter, 

the standard deviation of this Gaussian kernel used is σ= 

0.625[1]. 

Iblur = imgaussfilt(J,0.65); 

Algorithms to be used in the step of preprocessing 

are as a follows: 
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3) For Edge Detection 

Canny edge detection method is used for edge detection. 

BW2 = edge(K, 'Canny');[1] 

4) Thinning the Image 

Thinning is performed by morphological thinning.  

Then, encoded feature vector is performed. 

5) Matching 

Hamming distance method is used to performed 1:1 and 1: N 

matching and for both threshold value set for hamming 

distance is 0.4 & 0.5 respectively. If we get hamming distance 

between ranges from 0 to threshold value then user is 

recognized & if hamming distance is more than threshold 

value then user is unrecognized. 

In 1:1 matching two images are selected from the 

train set. If selected images from database are of same user 

then after going through matching process, if we get 

hamming distance between them in the range from 0 to 0.4 

then we should get message as user is recognized. And if 

selected images are of different user and we get the hamming 

distance value between them is greater than 0.4 then we 

should get message that user is not recognized. 

For 1: N matching we select 1 image of any user 

from the database which gets match with the rest of other 

images in the database and check whether user is recognized 

or not, rest of the process is same as that of 1:1 matching. 

V. RESULT AND DISCUSSION 

A. For 1:1 Matching Approach 

For two images selected from database, IMG_004 (3).jpg and 

IMG_004 (4).jpg, we got output as: 

 Statius: Recognized 

 Hamming Distance: 0.14623 

This indicates IMG_004 (3).jpg and IMG_004 

(4).jpg both are of same user i.e. user 4 and hence user is 

recognized. 

For two images selected from database, IMG_004 

(3).jpg and IMG_005 (2).jpg, we got output as: 

 Statius: Not Recognized 

 Hamming Distance: 0.49095 

This indicates IMG_004 (3).jpg and IMG_005 

(2).jpg are of different user i.e. user 4 and user 5 and hence 

user is not recognized. 

B. For 1: N Matching Approach 

For one image selected from database i.e.  IMG_0010 (4).jpg, 

after performing 1: N matching with rest of the users in 

database, we got output as: 

 
(a) 

For one image selected from database i.e.  IMG_004 

(3).jpg, after performing 1: N matching with rest of the users 

in database, we got output as: 

 
(b) 

Fig. 3: (a) & (b) 1: N Matching Approach 

VI. CONCLUSION 

Palm lines are one of the most important features of palm 

Prints. In this, we have proposed simple approach to palm 

print extraction and matching for personal authentication. A 

set of methods have been extensively studied for palm line 

recognition for security purposes. 

Palm print recognition has a universal acceptance as 

it is a user friendly biometric character to be captured. This 

recognition system helps to identify a particular user by 

identifying the appropriate palm print of a particular user. 

This project delivers performance and reliability 

which makes it highly efficient for future purpose. In palm 

print verification, our proposed approach is more powerful to 

act against the forgery events occurring now. 
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