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Abstract  

The look of a face image is severely affected by illumination conditions that obstruct the routine face recognition pro-

cess. To recognize faces under varying illuminations, we have proposed a 2D wavelet-based normalization method so 

as to normalize illuminations. This method enhances the contrast as well as the edges of face images simultaneously in 

the frequency domain. It outperforms the predictable illumination normalization method which is based on the histo-

gram equalization. Histogram equalization method only enhances image pixel gray-level contrast in the spatial domain. 

However, in the proposed method, face recognition system works effectively under a wide range of illumination condi-

tions. The experimental results obtained by testing on the Yale face of database B. A simple metric, called PSNR  is 

used as classifier. 

 

Keywords:  Dwt,  Pca,  YaleB. 

 

1. Introduction  

Face Recognition technologies have been widely applied 

in the areas of intelligent surveillance, identity authenti-

cation, human-computer interaction, and digital laugh-

ter[3]. However, one of the main boundaries in deploy-

ing face recognition systems for practical use is their 

relatively low presentation due to illumination variations 

So face illumination normalization is a central task in 

face recognition, and many algorithms have been devel-

oped    to tackle this issue[3]. Training and recognition 

are the major issuesô in Face Recognition  process. 

Training stage involves pre-processing, feature extrac-

tion, feature selection and creation of a face gallery [4,5]. 

Recognition stage involves pre-processing of the test 

images, feature extraction, feature selection and classifi-

cation/identification of these images. 

 

To the best of our knowledge, one ideal way of solving 

the illumination variation problem is to normalize a face 

image to a standard form under uniform lighting condi-

tions. In fact, the human visual system usually cares 

about the main features of a face, such as the shapes and 

relative positions of the main facial features, and ignores 

illumination changes on the face   while recognizing a 

person [11]. In.Ref[1],Liu and Lam proposed a method 

to restore a face image captured under  arbitrary light-

ing conditions to one with frontal illumination by using a 

ratio-image between the face image and a reference face 

image, both of which are blurred by a Gaussian filter. An 

iterative algorithm is then used to update the reference 

image, which is reconstructed from the restored image by 

means of principal component analysis (PCA). 

In.Ref[17],Shiji, Face images are projected onto a face 

space that encodes best variation among known face im-

ages. The  face space is defined by Eigen faces which 

are eigenvectors of the set of faces, which may not cor-

respond to general facial features such as eyes, nose, lips. 

The Eigen faces approach uses the PCA for recognition 

of the images. 

 

Training and recognition are the major stages in face 

recognition process. Training stage involves 

pre-processing, feature extraction, feature selection and 

creation of a face gallery. Recognition stage involves 

preprocessing of the test images, feature selection 

,feature extraction, feature identification of these imag-

es[12-14]. 

 

For databases with illumination variance such as 

YaleB[15], edge detection is required for feature extrac-

tion. To improve the recognition rate of the Face recog-

nition system on images with varying illumination con-

ditions, we have proposed a DWT based pre-processing 

technique named as 2D-DWT based Multilevel Illumina-

tion Normalization (DWT-MIN). This technique nor-

malizes the illumination variant images by decomposing 

the image in the frequency domain. The high frequency 

and low frequency components are manipulated sepa-

rately to obtain a normalized image. 

 




