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ABSTRACT 
  2D face analysis techniques, such as face landmarking, face recognition and face 

verification, are reasonably dependent on illumination conditions which are usually 

uncontrolled and unpredictable in the real world. An illumination robust preprocessing 

method thus remains a significant challenge in reliable face analysis. In this paper we propose 

a novel approach for improving lighting normalization through building the underlying 

reflectance model which characterizes interactions between skin surface, lighting source and 

camera sensor, and elaborates the formation of face color appearance. Specifically, the 

proposed illumination processing pipeline enables the generation of Chromaticity Intrinsic 

Image (CII) in a log chromaticity space which is robust to illumination variations. Moreover, 

as an advantage over most prevailing methods, a photo-realistic color face image is 

subsequently reconstructed which eliminates a wide variety of shadows whilst retaining the 

color information and identity details. Experimental results under different scenarios and 

using various face databases show the effectiveness of the proposed approach to deal with 

lighting variations, including both soft and hard shadows, in face recognition. 



EXISTING SYSTEM 

• Based on physical lighting models,  decomposed lighting effects using 

ambient, diffuse, and specular lighting maps and estimated the albedo for 

face images with drastic lighting conditions.  

• 3D based lighting independent methods are powerful and accurate 

compared with 2D based ones. 

• However they are easily confined to data acquisition and the unavoidable 

high computational cost.  

• Even we can compromise by considering only 2D images and normalizing 

their lightings using 3D models, data registration between 2D and 3D 

remains likewise an inconvenience. 



PROPOSED SYSTEM 

• The proposed approach in this paper, which is actually a fusion of holistic 

normalization and reflectance model, introduces for the first time, the usage of 

the chromaticity invariant image into the field of face analysis to reconstruct an 

shadow-free color face image without using 3D priors. 

• Compared with existing methods, we have constructed a comprehensive 

framework which combines the physical interpretation of face imaging and the 

simplicity of implementation.  

• Moreover, since the proposed method removes shadow in color space, it can 

jointly work with other gray-scale level techniques to improve lighting 

normalization performance. 



SYSTEM REQUIREMENTS 

HARDWARE REQUIREMENTS: 

·         Processor    -        intel core i3 

·         RAM          -        2GB 

·         Hard Disk   -        20 GB 

SOFTWARE REQUIREMENTS: 

·         Tool                     -        MATLAB R2016 

·         Operating system -        Windows 7,8 

 



REFERENCE 

[1] W. Zhao, R. Chellappa, P. J. Phillips, and A. Rosenfeld, “Face recognition: A literature survey,” ACM 

computing surveys (CSUR), vol. 35, no. 4, pp. 399–458, 2003. 

[2] Y. Adini, Y. Moses, and S. Ullman, “Face recognition: The problem of compensating for changes in 

illumination direction,” Pattern Analysis and Machine Intelligence, IEEE Transactions on, vol. 19, no. 7, 

pp. 721–732, 1997. 

[3] S. M. Pizer, E. P. Amburn, J. D. Austin, R. Cromartie, A. Geselowitz, T. Greer, B. ter Haar Romeny, J. B. 

Zimmerman, and K. Zuiderveld, “Adaptive histogram equalization and its variations,” Computer vision, 

graphics, and image processing, vol. 39, no. 3, pp. 355–368, 1987. 

[4] S. Shan,W. Gao, B. Cao, and D. Zhao, “Illumination normalization for robust face recognition against 

varying lighting conditions,” in Analysis and Modeling of Faces and Gestures, IEEE International 

Workshop on. IEEE, 2003, pp. 157–164. 

[5] T. Zhang, B. Fang, Y. Yuan, Y. Yan Tang, Z. Shang, D. Li, and F. Lang, “Multiscale facial structure 

representation for face recognition under varying illumination,” Pattern Recognition, vol. 42, no. 2, pp. 

251–258, 2009. 


