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Face Recognition Algorithm of Feature Fusion Based on Multi-Subspaces Direct Sum

Ye Jihua, Wan Yejing, Liu Changhong, Li Hanxi, Wang Shimin
(College of Computer and Information Engineering, Jiangxi Normal University, Nanchang, 330022, China)

Abstract: Redundancy of the multi-subspaces’ fusion data represent by features can be minimized with the
direct summation over multi-subspaces. In this paper, a new face recognition method based on feature fu-
sion was proposed via using the direct summation of multi-subspaces. First we calculate the covariance
matrices of all training samples'front face, left face and right face images, which are all normalized, and
then calculate their first P largest eigenvalues and corresponding mutually orthogonal eigenvectors, using
the 2DPCA algorithm. Then we constitute three feature space (projection space) via three multi— sub-
spaces’ orthogonal eigenvectors which meet the direct sum condition. The samples’ front face, left face
and right face images are projected into the three spaces respectively. The projected features are fused as
the classification feature. The comparison on the three groups of experimental results shows that our al-
gorithm not only reduce the computation but also increase the recognition rate.
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Fig. 1 Relationship for principal component number and recognition rate
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Tab.1 Recognition accuricies of different weights
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0.90 0.05 86.67
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Tab. 2 Recognition accuricies of different s and v %
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N 9 10 11 12 13 14 15
1 84. 00 84.67 85.33 86 85.33 85.33 85.33
2 84. 00 85.33 86.67 87.33 85.33 85.33 86.67
3 88. 00 88. 00 87.33 88.67 87.33 86.67 87.33
4 88. 00 88.67 88.67 89. 33 88.67 88. 00 88.67
5 88. 00 89.33 89. 33 89.33 88.67 89. 33 89.33
6 88. 00 89.33 90. 00 90. 00 90. 00 90. 00 90. 00
7 88.67 90. 00 90. 67 90. 00 89. 33 90. 00 90. 00
8 88.67 90. 00 90. 67 90. 00 89. 33 89.33 90. 00
9 88. 00 89. 33 90. 00 89. 33 90. 00 89. 33 89. 33
10 88. 00 89. 33 89. 33 89. 33 89. 33 89. 33 89. 33
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