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Abstract. A fundamental challenge in the practical face recognition system lies in de-
termining what facial features are important for the identification of faces to overcome the
variations in pose, illumination and expression. In this paper, we analyze and extend the
traditional DCV to two stages of KDCV (KPCA+DCV) with a novel view namely Ker-
nel Space Isomorphic Mapping, and then apply KDCV to face recognition together with
Gabor wavelet to present Common Gabor Vector (CGV) method. Since Kernel method
and Gabor analysis are effective to extract the nonlinear facial features, the CGV method
is feasible to improve the recognition performance of face recognition. The feasibility
of the CGV method is tested on ORL and Yale face databases, and the proposed CGV
method gives the highest recognition accuracy compared with the popular PCA, KPCA,
LDA, KDA and DCV. Experimental results show that the CGV method is robust to the
variations in pose, illumination and expression for face recognition.
Keywords: Face recognition, Discriminant common vector, Gabor wavelet, Space iso-
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1. Introduction. Face recognition have become a popular research topic in the computer
vision, image processing, and pattern recognition areas [1,2]. Recognition performance of
the practical face recognition system is largely influenced by the variations in illumina-
tion conditions, viewing directions or poses, facial expression, aging, and disguises. Face
recognition provides the wide applications in commercial, law enforcement, military and
so on, such as airport security and access control, building surveillance and monitoring,
human-computer intelligent interaction and perceptual interfaces, smart environments at
home, office and cars. An excellent face recognition method should consider what features
are used to represent a face image and how to classify a new face image based on this
representation. Current feature extraction methods can be classified to signal processing
and statistical learning methods. On signal processing based methods, feature extraction
based Gabor wavelets are widely used to represent the face image [3,4], because the kernels
of Gabor wavelets are similar to two-dimensional receptive field profiles of the mammalian
cortical simple cells, which captures the properties of spatial localization, orientation se-
lectivity, and spatial frequency selectivity to cope with the variations in illumination and
facial expressions. On the statistical learning based methods, the dimension reduction
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