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( Robust Face Recognition based on 2D PCA Face Distinctive Identity
Feature Subspace Model )
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Abstract

1D PCA utilized in the face appearance-based face recognition methods such as eigenface-based face recognition
method may lead to less face representative power and more computational cost due to the resulting 1D face appearance
data vector of high dimensionality. To resolve such problems of 1D PCA, 2D PCA-based face recognition methods had
been developed. However, the face representation model obtained by direct application of 2D PCA to a face image set
includes both face common features and face distinctive identity features. Face common features not only prevent face
recognizability but also cause more computational cost. In this paper, we first develope a model of a face distinctive
identity feature subspace separated from the effects of face common features in the face feature space obtained by
application of 2D PCA analysis. Then, a novel robust face recognition based on the face distinctive identity feature
subspace model is proposed. The proposed face recognition method based on the face distinctive identity feature subspace
shows better performance than the conventional PCA-based methods (1D PCA-based one and 2D PCA-based one) with
respect to recognition rate and processing time since it depends only on the face distinctive identity features. This is

verified through various experiments using Yale A and IMM face database consisting of face images with various face
poses under various illumination conditions.
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