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Abstract 

Palm print is a new and emerging biometric feature for personal recognition as compared to other biometric features. The palm 
lines which comprised of principle lines and wrinkles can be used to clearly describe a palm print and can be extracted from low-
resolution images. Low resolution images require cheaper image acquisition devices which make palm print recognition well 
balanced in terms of performance. The paper provides an overview of the current palm print research. Palm print contains rich 
information which makes it a powerful way for personal authentication. The process of palm print recognition basically contains 
palm print acquisition, preprocessing, feature extraction and matching. The basic approach is to extract the features of the palm 
and perform matching between two palm prints based on the extracted features.  The most challenging task in palm print 
recognition is to extract the features and these may be affected by the quality of image, amount of stretching of the palm and 
orientation.  

 Keywords:- Biometric, palm print matching, feature extraction, template  matching. 

1 INTRODUCTION 

Biometric is field of science and technology used for personal identification, verification and security purposes 
worldwide. The technology uses unique physiological and behavioral characteristics of individuals to distinguish 
them from others. These characteristics include fingerprint, iris, face, typing pattern etc. These characteristics should 
have some properties:-  (a) Uniqueness- The characteristics should be unique to each individual. (b) Permanence- 
The characteristics should be permanent and should not be change with time. (c) Availability  – the characteristics 
should be easily available and population should be willing to provide these characteristics. Biometrics 
authentication has two types of identity matching: identification and verification. In identification there is a one-to 
many comparison of an individual’s biometric sample with a template database of previously collected samples. In 
verification there is one-to-one comparison between already available templates of an individual with the sample 
which we want to authenticate.  

The most widely used biometric feature is fingerprint and most reliable is the iris. However, it is very difficult to 
extract small unique features from unclear fingerprints and iris input devices are very expensive. Other biometric 
features, such as the face and the voice are yet not sufficiently accurate. Compared with all of these, the palm print, a 
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relatively new biometric feature, has several advantages. Fingerprint recognition require high resolution images to 
be acquired due to the small area of a fingerprint and this results is in more expensive acquisition devices [10]. In 
case of face recognition Changes in lighting conditions, angle of acquisition and background composition may 
reduce the system accuracy. The face is a reasonably changeable physiological characteristic. Addition or removal 
of eyeglasses, changes in beard, moustache, make-up and hairstyle may also reduce the system accuracy [10]. In 
order to take changes in environmental conditions and user appearance into account, facial-scan technologies usually 
store many templates for each individual and this result in higher memory requirement for each individual compared 
to many other biometrics. Iris recognition requires complex user – system interaction, particularly precise 
positioning of head and eye. Some systems even require that users do not move their head during acquisition. Very 
high resolution images are required to be acquired due to the small area of an iris, therefore; acquisition devices are 
quite expensive [10]. There is a public objection to using an eye-based biometric even though many people are not 
aware of the fact that infrared illumination is used in iris-scan technology. In voice recognition poor reception 
quality, ambient noise and echoes may degrade the system accuracy. The voice is also a changeable biometric 
characteristic. Changes in voice due to illness, lack of sleep and mood may reduce the system accuracy. Compared 
to these in palm print recognition there is availability of large surface area of palm for feature extraction and palm 
also contains some additional features. Palm print is distinctive and easily captured by low resolution devices and 
palms are also less affected with age. Palm print can be used for real time applications because in real time 
applications generally low resolution images are used as they have less storage memory and fast matching speed. 
Palm prints are hardly affected by age and accessories. Palm print images contain more information than fingerprints 
and needs only low resolution image capturing devices which reduces the cost of the system while fingerprints and 
iris require high resolution image capturing devices. Palm print images can be captured without intrusiveness. In 
palm print recognition persons are distinguished based on information present in friction ridges or principle lines.  
These lines include principle lines wrinkles and minutiae points. These lines are permanent lines and are not affected 
by the age. This makes it suitable for biometric applications. Figure 1 shows the general steps involved in palm print 
recognition system 
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Figure 1 Palm print Recognition Steps 

                                                                                     

II RELATED STUDY  

Xiangqian Wu, David Zhang and Kuanquan Wang [1] proposed a novel approach for extraction and matching of 
palm line and use them for personal authentication. Directional line detectors are used to extract the palm lines in 
different directions. The lines are represented by their chain code and matching score is defined between two palm 
prints according to palm lines. The proposed method was able to distinguish between two palm prints even when 
they are dirty. 
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Jifeng Dai, Jianjiang Feng and Jie Zhou [2] proposed ridge-based  novel approach for palm print matching.  To deal 
with varying discrimination power of different palm print regions and skin distortion, segmentation based fusion and 
matching algorithm were proposed. Palm prints are registered into same coordinate system prior to matching using 
orientation field-based registration algorithm so that computational complexity can be reduced.  
 
Jifeng Dai and Jie Zhou [3] proposed multifeature-based high-resolution palm print recognition approach. Multiple 
features such as minutiae, principle line, orientation and density are used to improve the recognition accuracy. To 
improve performance in case of large number of creases, quality-based and adaptive orientation field estimation 
algorithm is used. In the proposed approach discriminative power of various feature combinations is analyzed and it 
was found that density plays important role in palm print recognition. 
 
David Zhang,  Guangming Lu, Wei Li,  Lei Zhang  and Nan Luo [4] proposed palm print recognition approach 
based on 3-D information by exploiting the structural 3-D information of the palm surface. Palmprint data is 
acquired using structured light imaging and from this several unique features are extracted which include Gaussian 
curvature image, mean curvature image and surface type For palm print matching and classification a feature 
matching  and score-level fusion strategy is proposed. 
 
 Subhajit Karar and Ranjan Parekh [5] proposed an automated system for recognition of individuals using phase 
symmetry. 2D Discrete Fourier Transform (DFT) is used to convert the image into frequency domain and after that 
phase symmetry information is extracted using log gabor filter. Classification of individuals is based on correlation 
between test and training images. 
 
Patprapa Tunkpien, Sasipa Panduwadeethorn and Suphakant Phimoltares [6] proposed method for extraction of 
principle lines using gradient and morphological operator related successive filtering operations. Implementation 
consists of two parts. The 1st part deals with extraction method and the 2nd part gives the pre-processing and post-
processing techniques based on image enhancement to achieve the better results. 
 

III PALMPRINT ACQUISATION AND PREPROCESSING 
 

Palm prints are acquired by various image capturing and scanner devices. The captured images may be high 
resolution images or may be low resolution images depending upon the image capturing device. Commonly used 
image capturing devices are CCD-based image capturing devices, digital scanners and tripods. High resolution 
images are captured using CCD-based image capturing devices while digital scanners produces low resolution 
images [7]. Digital scanners are cost-effective for palm print image acquisition but they take long processing time 
and hence cannot be used for real-time applications. Image after being acquired is preprocessed. 
Pre-processing [21] of palmprints consists of five steps, 1) binarize the images, 2) boundary extraction, 3) detecting 
the key points, 4) establish a coordination system and 5) extracting the central part.   
 

IV FEATURE EXTRACTION AND MATCHING 

Feature extraction and matching is used to correctly recognize the identity of a person and prevent unauthorized 
persons to use the identity. After extraction of region of interest (ROI) of the palm prints, palm features are extracted 
and used to create a template and stored in database. While matching the template of the palm the person to be 
authenticated is compared with the standard one and a matching score is defined between the two. If the matching 
score exceeds the threshold the person is identified. Various Palm print matching algorithms used by researchers are 
as follows:- 

A. Line Based Approaches 
Line based palm print matching approaches use directional line detectors or edge detectors. Either the 
existing edge detectors such as canny edge detector and sobel operator are used or researchers develop their 
own line detectors. Palm lines are matched by directly comparing the palm lines of two palm prints or they 
are first represented in some other form and then matching score between them is calculated for 
authentication. Xiangqian Wu et. al [1] devised directional line detector to detect palm lines in different 
directions and represented them by their respective chain code. For matching the palm prints of two palms 
matching score is defined between the two palm prints. 
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B.  Subspace Based Approaches   

These approaches are also called appearance based approach. It involves linear discriminant analysis 
(LDA), principal component analysis (PCA) and independent component analysis (ICA) [8][9]. In 
subspace based methods the subspace coefficients are considered as the features and they are compared 
using various classifiers. 
 

C. Statistical Approaches 
Two types of statistical approaches used for palm print matching are local and global. In local statistical 
[11] [12] approach the image is transformed into another domain and is then divided into small regions and 
the local statistics such as mean and variance are regarded as the features. In global statistical [13] [14] 
approach the whole transformed image is taken into consideration and the features include moment, center 
of gravity and density. 
 

D. Fusion 
In this multiple biometric characteristics are fused together in order to improve system performance and 
make it more reliable. Number of biometric traits including fingerprint [15], palm vein [16], finger surface 
[17], face [18], iris [19], and hand shape [20] are combined with palm prints at score level or at 
representation level .Various fusion rules including sum, maximum, average, minimum, support vector 
machines and neural networks has been examined by the researchers. Features including appearance-based, 
texture and line features from palm prints are also fused. 
 

E. Other Approaches 
Some other palm print matching techniques are also used in palm print based authentication. These 
techniques generally combine number of image processing methods for feature extraction based on which 
decision is made. It includes techniques such as two dimensional dual-tree complex transform on 
preprocessed palm print, neural network to make final decision, palm matching using 3-D information etc. 

V CONCLUSION 

The paper presents review of various algorithms used for personal authentication using palm-line structure. Palm 
print authentication has potential to become most reliable biometric system in terms of cost and performance as it 
shares many discriminative features with fingerprint and also provide larger area for feature extraction and contain 
additional information such as principal lines wrinkles etc. Researchers have been working on many palm matching 
techniques but coding based techniques has proved to be more efficient in terms of matching speed. More recently, 
Attempts have been made to fuse the different features such as appearance-based, line and texture features from 
palm-prints which has resulted in improved accuracy of palm print authentication. Nowadays multispectral, multi-
resolution and 3-D information based techniques are being explored in order to make palm print more efficient and 
reliable.  

REFRENCES 

[1] X. Wu, D. Zhang and K. Wang,’’ Palm Line Extraction and Matching for Personal   Authentication”, IEEE 
Transactions on Systems, Man, and Cybernetics—Part A: Systems and Humans, vol. 36, September 2006 

[2] J. Dai, J. Feng and J. Zhou,” Robust and Efficient Ridge-Based Palmprint Matching”, IEEE Transactions on 
Pattern Analysis and Machine Intelligence, Vol. 34, August 2012 
 
[3] J. Dai and J. Zhou,” Multifeature-Based High-Resolution Palmprint Recognition”, IEEE Transactions on Pattern 
Analysis and Machine Intelligence, Vol. 33, May 2011 

[5] S. Karar and R. Parekh,”Palmprint Recognition Using Phase Symmetry,” International Journal of Scientific and 
Research Publications, Vol. 3,  April 2013 
 
[8] X.Y. Jing and D. Zhang, “A Face And Palmprint Recognition Approach Based on Discriminant DCT Feature 
Extraction”, IEEE Transactions on Systems, Man, and Cybernetics ? Part B: Cybernetics, Vol. 34, 2004. 



IJRIT International Journal of Research in Information Technology, Volume 2, Issue 4, April 2014, Pg: 523- 527 

 

Mohan Verma, IJRIT  527 

 

 
[9] G.M. Lu, K.Q. Wang and D. Zhang, “Wavelet Based Independent Component Analysis For Palmprint 
Identification”, in Proceedings of International Conference on Machine Learning and Cybernetics, Vol. 6 , 2004 
 
[10] K.Y. Rajput, M. Amanna, M. Jagawat and M. Sharma,” Palmprint Recognition Using Image 
Processing,”International Journal of Computing Science and Communication Technologies, Vol. 3,   January 2011 

 
[11] C.C. Han, H.L. Cheng, C.L. Lin and K.C. Fan, “Personal Authentication Using Palm-Print Features”, Pattern 
Recognition, Vol. 36, 2003 
 

[12] J. You, W.K. Kong, D. Zhang, K.H. Cheung, “On Hierarchical Palmprint Coding With Multiple Features For 
Personal Identification In Large Databases”, IEEE Transactions on Circuits and Systems for Video Technology, Vol. 
14,  2004. 

[13] Y.H. Pang, T. Connie, A. Jin and D. Ling, “Palmprint Authentication With Zernike Moment Invariants”, in 
Proceedings of the 3rd IEEE International Symposium on Signal Processing and Information Technology, 2003. 

[14] L. Zhang, D. Zhang, “Characterization of Palmprints by Wavelet Signatures via Directional Context 
Modeling”, IEEE Transactions on Systems, Man and Cybernetics, Part B, Vol. 34 , 2004. 

[15]R.K. Rowe, U. Uludag, M. Demirkus, S. Parthasaradhi and A.K. Jain, “A Multispectral Whole-Hand Biometric 
Authentication System”, Proceedings of Biometric Symposium Biometric Consortium Conference, Baltimore, 
September 2007. 

[16] J.G. Wang, W.Y. Yau, A. Suwandy and E. Sung, “Person Recognition by Fusing Palmprint and Palm Vein 
Images Based On Laplacianpalm Representation”, Pattern recognition, Vol. 41, 2008 

[17] S. Ribaric and I. Fratric, “A Biometric Identification System Based on Eigenpalm and Eigenfinger Features”, 
IEEE Transactions on Pattern Analysis and Machine Intelligence, Vol. 27, 2005.s 

[18] S. Ribaric, I. Fratric and K. Kis, “A Biometric Verification System Based on the Fusion of Palmprint and Face 
Features”, in Proceeding of the 4th International Symposium on Image, Signal and Signal Processing and Analysis,   
2005. 

[19] X. Wu, D. Zhang, K. Wang and N. Qi, “Fusion of Palmprit and Iris for Personal Authentication”, in 
Proceedings of the Third International Conference on Advanced Data Mining and Applications, Harbin, China,  
2007 

[20] S. Ribaric, D. Ribaric and N. Pavesic, “Multimodal Biometric User-Identification System for Network-Based 
Applications”, IEE Proceedings, Vision, Image and Signal Processing, Vol. 150, 2003 

[21] D. Zhang, W.K. Kong, J. You and M. Wong, “On-Line Palmprint Identification”., IEEE Transactions on 
Pattern Analysis and Machine Intelligence, Vol. 25,  2003. 

 


