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Abstract--- Identifying a person or authenticating a person has 

been most vital process and mandatory in several real time 

applications for security reasons. For example logging into a 

computer system, accessing an ATM machine, entering a room, etc. 

are some of the real time applications require authentication of 

people. Simple and cost effective authentication systems are working 

based on password, pin number, etc. for authenticating people. 

Significant places or critical applications require biometric 

authentication where the authentication failure rate is very less and 

easy to use. Also, forging the biometric system is highly 

complicated. Palmprint is one of the biometric used in authenticating 

people. There are several palmprint authentication systems have been 

developed by various scientists. A new algorithm for palmprint 

feature matching is proposed using touchless palmprint 

authentication system. The proposed new technique uses Harris 

Operator for feature extraction. The experiments are conducted on a 

touchless palmprint database. The experimental results show that the 

proposed technique is 92% accurate, simpler and faster.  
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I. INTRODUCTION 

ALMPRINT of human beings have many valuable 

information in the form of lines, and patterns. The 

palmistry experts have been predicting several incidents of 

life of a person based on the palmprint pattern information. 

Several people have been taking opinions from the palmistry 

experts to decide on situations or to make major decisions in 

life. A decade ago scientists have started using the palmprint 

information for identifying a person and authenticating a 

person. There are several prominent research works 

progressing in the palmprint segmentation, palmprint 

enhancement, palmprint feature extraction, and palmprint 

matching.  

 The palmprint processing is categorised under biometrics, 

pattern matching, and image processing. There are several 

biometrics available in the human being. For example, 

fingerprint, palmprint, facial features, retina features, etc. The 

fingerprint is commonly used in Laptops, Mobile phones, and 

other security applications for identifying people and 

authenticating people. The face matching and retina matching 

are under research level and used in few applications. The 

success rate of face and retina based security systems are less 

in accuracy and the hardware costs higher. 
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  Among all these biometric authentication systems, the 

palmprint is simple and easy to handle. Palmprint could be 

taken using any simple camera. At present all mobile phones 

having built-in camera. Palmprint could be obtained with the 

help of mobile phone camera without physical interaction of 

the person. Palmprint is unique from person to person and 

hand to hand. Thus, palmprint have more scope to play in 

security systems in the future.  

The fingerprint verification system is most commonly used 

biometric system for authenticating person. The fingerprint 

verification system uses special device for acquiring 

fingerprint. The finger has to be placed on the device for 

acquiring the fingerprints. The pressure, orientation of the 

fingerprint are factors fingerprint acquiring process. After 

acquiring of each fingerprint the device requires proper 

cleaning for acquiring next fingerprint accurately. The same 

procedure is adopted in touch based palmprint devices for 

acquiring palmprint. To overcome these difficulties a new 

touchless palmprint verification system is proposed. The 

following image shows touch and touchless palmprint system.  

 
Fig. 1 Touch System 

 

 
 

Fig. 2 Touchless System  

 

 

P 

International Conference on IT, Architecture and Mechanical Engineering (ICITAME'2015) May 22-23, 2015 Dubai (UAE)

http://dx.doi.org/10.15242/IIE.E0515036 59



II. RELATED WORKS 

During 2000, A. Zwiesele et al. completed a comparative 

study of Biometric identification systems [1]. They examined 

following eleven systems using the False Rejection Rate 

(FRR) and the False Acceptance Rate (FAR).  1. Face 

Recognition System 2. Signature Verification System 3. 

Signature Verification System 4. Fingerprint-System 5. Iris 

Recognition System 6. Fingerprint-System, integrated in 

keyboard 7. Face Recognition System 8. Hand Geometry 

System 9. Fingerprint-System 10. Face and Voice 

Recognition System 11. Face and Voice Recognition System. 

Person with strong eyeglasses had problems to be identified 

by the iris recognition system. A woman who didn't clip her 

fingernails could not be identified anymore by the hand 

geometry system. The 11 biometric systems were divided into 

4 groups: a) audio-visual-systems (No.1, 5, 7, 8, and 9) b) 

fingerprint-systems (No.4, 6, and 11) c) signature-systems 

(No. 2 and 3) d) hand geometry system (No.10). Their study 

shows that 10 of 11 systems failed with bad results and 

fooled. Thus, they recommended system 5 which will be 

expensive and complicated. 

K P Tripathi completed A Comparative Study of Biometric 

Technologies with Reference to Human Interface [2]. He 

studied fingerprints, hand geometry, retina, iris, face, 

signature and voice. Characteristic features of biometric 

technologies were tabulated. Comparison between biometric 

techniques were made.  Performance metrics, applications, 

and disadvantages were discussed.  

H. T. Van and T. H. Le, proposed a novel palmprint 

recognition algorithm based on using GridLDA of Gabor 

Wavelet Features [3]. They used PolyU database having 8000 

samples of 400 different palms for the experiment.  The 

experiment revealed that the proposed GLDA extracts 

discriminant feature which is more suitable for palmprint 

recognition. The proposed technique achieved accuracy of 

84.17% for original images.   

Leo Vijilious et al., proposed an approach for extracting 

palmprint feature using Nonsubsampled Contourlet 

Transform and Orthogonal Moments [4]. They have used 

CASIA Palmprint Image Database which contains 5,502 

palmprint images captured from 312 subjects. They have 

achieved accuracy of 95.2%. H. K. Kalluri, M. V. N. K. 

Prasad, A. Agarwal, proposed novel palmprint identification 

and verification algorithm based on Wide Principal Lines [5]. 

They have used PolyU database for the experiments. They 

have achieved correct identification rate (CIR) 99.875. 

L.J. Spreeuwers and F. Van Der Heijden proposed a new 

method for evaluation of edge detectors based on the average 

risk of a decision [6]. The average risk is a performance 

measure well-known in Bayesian decision theory. They 

described a method to estimate the probabilities on a number 

of different types of errors. A weighted sum of these 

estimated probabilities represented the average risk. The 

weight coefficients defined the cost function. The method was 

suitable, not only for the comparison of edge operators, but 

also for the determining of the weaknesses and strengths of a 

certain edge operator. They considered Sobel algorithm, the 

Marr-Hildreth operator, and the Canny operator for 

experiment. The experiment results that the Canny operator 

performs best. 

D. Ziou and R. Mohr summarised a SED (Selection of 

Edge Detectors) system. This automatically selects edge 

detectors and their scales to extract a given edge [7]. The 

system inputs are location of an edge, the image, and set of 

constraints related to the delocalization error and the 

computation time for the desired quality. The results of the 

system are characteristics of the given edge, the detectors, and 

their scales. They used edge analysis, detector choice, and 

result analysis for selecting edge detectors. D. Ziou and A. 

Koukam summarised a SED system [8]. They used image 

structure analysis involved segmentation of edge into a set of 

edgels, detector choice, and result analysis. 

Mike Heath et al. described a new experimental framework 

for making quantitative comparisons using subjective ratings 

made by people [9]. This approach is complement to signal-

based quantitative measures. They selected four edge 

detectors Canny, Sobel, Nalwa-Binford, and Sarkar-Boyer for 

comparison. They set three conditions edge detector, 

parameter set, and image. They used ANOVA analysis. 

Qiang Ji and Robert M. Haralick introduced a new criteria 

for analytically evaluating different edge detectors without the 

ground-truth information [10]. They adopted kernel-variance 

criteria for comparing different edge detectors than the regular 

convolution based. They studied performance of four edge 

detectors using synthetic test image. The experiment results 

shows integrated edge detector outperforms the canny edge 

detector at noise level 5. Further, they studied, performance 

difference between the LOG zero-crossing perator and 

Haralick’s facet zero-crossing operator. They confirmed that 

both the techniques generate comparable results for kernel 

sizes larger than 25 pixels. They also recommended not to use 

kernel sizes less than 11 for LOG operators.  

Laura Liu and David Zhang proposed a palm-line detection 

approach to simultaneously extract structure and strength 

features of palm lines by minimizing a local image area of 

similar brightness to each individual pixel [11]. They tested 

the proposed palm-line detection approach with canny edge 

detector and susan edge finder on the public palmprint 

database built by the Biometric Research Centre at the Hong 

Kong Polytechnic University. The EER of the palm-line 

detector is 1.0% which is the lowest one compared with the 

Susan edge finder 2.3% and the canny edge detector 5.4%.  

Pablo Hennings et al., designed multiple correlation filters 

in sub regions of the palmprint [12]. They proposed a 

segmentation stage that selects palmprint sub regions to train 

the filters in a class-by-class basis using different edge-

detection operators. They used phase symmetry approach to 

extract amplitude and phase measures of the signal at 

particular scale and space locations. They computed 

difference of the absolute values of the even and odd filter 

sequences at each scale. Then, they computed a weighted 

average of the difference images at each scale. They used 

PolyU database for experiments. The experiment results were 

shown in figure 4 and 5. By mistake they mentioned figure 5 
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based on edginess. The average EER was 0.0012% for using 

edginess and 0.0003% for using phase-symmetry edge 

detector, which was claimed as better. 

Rodrigo Moreno et al., defined a methodology for 

evaluating edge detectors through measurements on edginess 

maps instead of on binary edge maps [13]. These 

measurements avoided possible bias introduced by the 

application dependent process of generating binary edge maps 

from edginess maps. The features of completeness, 

discriminability, precision and robustness, were introduced. 

The R, DS, P and FAR-measurements in addition to PSNR 

applied to the edginess maps were defined to assess the 

performance of edge detection. Well-known and state-of-the-

art edge detectors had been compared by means of the new 

proposed metrics. Results had shown that it is difficult for an 

edge detector to comply with all the proposed features. 

Weiqi Yuan et al. proposed a palmprint principal lines 

detection method [14]. This method employed priori 

knowledge of statistical properties about palm lines. They 

considered particular direction of principal lines based on the 

feature of their valley type edges and minimum gray value. 

Further they devised linking algorithm for broken lines. This 

scheme avoided blind searching and enhanced the robustness. 

An extraction rate (ER) index was defined to evaluate the 

effect of the approach. They achieved 86.67% extraction rate.  

C. Saravanan proposed an enhancement scheme for 

palmprint using median filters for biometric applications [15]. 

The experiment results shows that the enhanced palmprint has 

bright ridges compared to normal ridges identified palmprint. 

The enhancement could help in increasing the accuracy of the 

palmprint authentication system.  

 

III. EXPERIMENT 

A new touchless palmprint verification system is proposed. 

The proposed system captures the hand using 5MP mobile 

phone camera at a distance of 15cm. The region of interest 

palmprint is segmented from the acquired image of hand. 

Further, features are extracted from the segmented palmprint 

image using Harris operator. The Harris operator is 

performing better compared to other techniques in corner 

detection [16].  

 

 

 

 

 

 

 

 

 

 

  

 

 

 
 

Fig. 3 Creating Palmprint Feature Database 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

 
Fig. 4 Palmprint Feature Verification 

 

The corner detection property is extended in this research 

work for edge detection. The extracted feature is compared 

with the database of palmprint and reports whether the user 

palmprint matches with the database palmprint or not 

matches. An experiment has been conducted to verify the 

proposed scheme for palmprint matching system. The 

proposed technique is represented using flowchart in the 

above figure 1. The IIT Delhi database of segmented 

palmprint is also used for the experiment. There are about 

2700 left and right palmprint are used in this experiment. The 

source of segmented palmprint and its features are extracted 

using the Harris Operator. The features are compared with the 

palmprint features available in the database. The program will 

list out the features which are common to the two palmprint.  

 
TABLE I 

EXPERIMENT RESULTS  

Number of 

Palmprints 

Number of 

Correct 

Matches  

Number of 

Wrong  

Matches  

FAR FRR 

50 40 0 0 10 

50 30 0 0 20 

50 40 0 0 10 

50 40 10 10 10 

50 20 10 10 30 

 Fifty different images of palmprint for each person is 

utilised for the experiment. Different palmprints were 

collected from different person. First case of the above table, 

the source palmprint image is compared with other different 

database palmprint images. Common features have identified 

in the four different palmprints of the same person. The 

source palmprint image feature is not matching with all other 

persons palmprint image feature. The source palmprint image 

feature is not matching with one of the palmprint image 

feature from the database of the same person. The FAR is 0 

and the FRR is 1. Overall, from the above table, the twenty 

five sample test cases are considered for statistics.  Sum of 

FAR and FRR is 10. The best case FRR is 20%, worst case 

FRR is 60% for individual cases. The best case FAR is 100% 

and the worst case FAR is 20% for individual case. Overall, 
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the FAR is 8% and FRR is 32%. The reliability of the 

proposed system is from 92% to 68%.  

IV. CONCLUSION 

The biometric authentication systems are gaining more 

importance in the security systems. The palmprint is easy to 

manage compared to all other biometric systems. The 

proposed touchless palmprint authentication system is simple, 

fast, and more accurate. The experiment results shows that 

FAR is 100% in the best case and FAR is 20% in the worst 

case for individual cases. Similarly, for the individual cases, 

the FRR is 20% for the best case and FRR is 60% for the 

worst case. The experiment results shown that the proposed 

system is 92% accurate. Overall, the FAR is 8% and FRR is 

32%. The reliability of the proposed system is from 92% to 

68%. 
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