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Abstract: Palm-print is another biometric strategy to recognize a person. The featuresin a palm-print incorporate principle 

lines, wrinkles also, ridges, and so on. Line structure feature, which incorporates principal lines and wrinkles, is one of the 

most well-known techniques in palm-print recognition. Be that as it may, the line structure include doesn't contain the 

thickness and width data of principal lines and wrinkles, which are essential to segregate palm-prints. Ridges are excluded 

from line structure feature either. So these techniques can't recognize palm-prints having comparative tine structure. Besides, 

the line extraction is a tedious task. The fact that head-lines, wrinkles and ridges have different resolutions inspires us to 

analyze the palm-print utilizing multi-resolution examination strategy. An epic palm-print feature, named wavelet 

energyfeatures, is characterized utilizing wavelet, which is a powerful apparatus of multi-goals investigation. In this paper, 

WEF can reflect the wavelet energy circulation of the principal lines, wrinkles and ridges in several directions at various 

wavelet decomposition level, so its function to separate palms is good. Effortlessness to process is another quality of WEF. The 

high recognition rates got in experiments appears the impact of the proposed technique. 
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INTRODUCTION 

Palm-printas another biometric feature, has a few focal 

points contrasted and different ones: low-resolution 

imaging, low cost capture device, non-fake, stable line 

feature and simple self-positioning, and so forth. It is 

thus that palm-print recognition draws an ever 

increasing number of scientists' attention these days [1].  

There are numerous features in a palm-print, for 

example, principal lines, wrinkles and ridges, and so on. 

The famous element utilized in palm-print recognition 

is the line structure feature counting principal lines and 

wrinkles. Nevertheless, there are numerous issues in the 

line structure feature based palm-print recognition 

framework. Firstly, the lines are very hard to be 

extracted in light of the fact that some palm-prints are 

very vague (See Fig. 1); also, principal lines and 

wrinkles are insufficient to separate palms since there 

are numerous palm-prints with comparable line features 

(See Fig. 2); thirdly, the thickness and width of the 

various lines, which are important to recognize palms, 

are not considered in these framework. So as to 

determine these issues, a novel palm-print feature 

containing the data of principal lines, wrinkles and 

ridges ought to be characterized [2]. 

 

Figure 1: Some Unclear Lines Palmprint Images  

 

Figure 2: Some Palmprints with similar lines 

TWO DIMESIONAL WAVELET TRANSFORM 

We call a function two-dimensional smoothing function 

if its double integration is nonzero [3]. We characterize 

two wavelets that are, individually, the partial 

subordinates along x and y of a two-dimensional 

smoothing function Q(x, y): 
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Figure 3: One Level DWT decomposition 

It is a proficient method to actualize discrete wavelet 

transform (DWT) [4]utilizing channels which are 

developed by Mallat in 1988[5]. Kth-level wavelet 

decomposition is appeared in Fig. 3, where A(k-1), is 

the approximation coefficients of the (K-l)th level 

decomposition, A,,H,,V, and D, are the estimation, 

horizontal, vertical and diagonal point of interest 

coefficients of the Kth level decomposition, 

individually. A0 is the originalimage I . So after 

disintegrated on Jth level, the first image I is spoken to 

by 3J + 1 sub-images: 

 

Where A, will be a low resolution estimation of 

originalimage, and Hj,Vi,Di are the wavelet sub-images 

containing the imagedetails in even, vertical and 

diagonal bearings at various scales (2'). The huge 

amplitudes in Hj,Vj,Dj(l<iSJ ) relate to the horizontal 

high recurrence (even edge), vertical high recurrence 

(vertical edge) and diagonal high recurrence (vertical 

diagonal), separately. Figure 4 shows a model of the 2-

level DWT decomposition of animage. 

 

Figure 4: An Example of Wavelet Decomposition 

WAVELET FEATURE CONTRUCTION 

Upon feature extraction [6]by using relevant equation, 

Features are constructed using Wavelet[7] energy 

features. As we referenced above, the vectors figured 

from equations (6) - (9) are worldwide features of a 

palm. These featuresextracted from the entire images 

don't protect the data concerning the spatial area of 

various details, so its function to portray a palm is 

feeble. So as to manage this issue, we can isolate the 

detail images into SxS non-cover squares similarly (Fig. 

5), and afterward process the energy of each square. 

Thirdly, the energies of all squares are utilized to 

develop a vector.  

Finally, the vector is normalized by the total energy. 

This normalized vector is named wavelet energyFeature 

(WEF)[8]. On the off chance, if theimage is 

decomposed to J level, the length of its WEF is 

3xSxSxJ. WEF has a strong ability to recognize palm-

prints. The images in these figures are decayed to M =3 

level, and every wavelet detailsimage is separated into 

4x4 squares. So the length of WEFs is 144. WEFs of the 

palm-prints from a similar palm are fundamentally the 

same as while those from various palms are very 

different. 

Note that there are three peaks in each palm's WEF. 

These peaks relate to the energy of blocks crossed by 

principal lines in the vertical detail image at each scale. 

The energy of the principal lines is unmistakable in a 

palm and the principal lines' headings are practically 

vertical in these figures, so the energy of these squares 

in the vertical detail images are bigger than those of the 

blocks not containing the principal lines and the relating 

ones in other detail images. In this manner, there exists 

a peak in comparing position at every decomposition 

scale in WEF.  
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Figure 5: The division of the details images at each 

scale 

RESULTS AND CONCLUSION 

The most elevated recognition rate, 99.5%. is obtained 

at the 4 level decomposition when the wavelet is picked 

as Symmlet and the disappearing moment is 4. 

Likewise, 99.0% recognition rates are gotten when 

utilizing Harr wavelet (3 level), Daubechies wavelet 

with 9 and 10 disappearing moments (4 level) and 

Symmlet wavelet with nine disappearing moment (4 - 6 

level). Thinking about different variables for example, 

stockpiling and calculation complex, and so on, Harr 

wavelet, the least difficult wavelet, is the best decision 

for palm-print recognition for our database when the 

images are decomposed to 3 scales.  

The total preparing time utilizing Harr wavelet[9] at 3 

levels is 187 seconds and the normal testing time is 0.29 

second (exclude the direction time). It is sufficient for 

an online palm-print recognition[10]framework. 

CONCLUSION 

As indicated by the fact that the various features have 

diverse resolution on palm, a novel palm-print feature; 

named wavelet energy feature (WEF), is characterized 

dependent on wavelet in this paper. WEF can mirror the 

wavelet energy circulation of the principal lines, 

wrinkles and ridges at various scales, so it can 

discriminate palm-prints adequately. The experimental 

outcomes show that Harr wavelet deterioration to 3 

scales is most appropriate for online palm-print 

recognition. 
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