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Dimensionality reduction based on sparse representation and

nonparametric discriminant analysis

DU Chun, SUN Jixiang, ZHOU Shilin, WANG Liangliang, ZHAO Jingjing
( College of Electronic Science and Engineering, National University of Defense Technology, Changsha 410073, China)

Abstract; Aiming at the face recognition problem, a new supervised dimensionality reduction algorithm is presented. On the basis of sparse

representation theory, the proposed algorithm uses the within-class sparse construction to construct graph. This scheme can avoid the difficulty of

parameter selection in traditional graph construction methods, and characterize the within-class information well. Furthermore, the multi-class

nonparametric discriminant scatter is applied to characterize the between-class information, which will be more discriminative than parametric

discriminant scatter in dealing with complex-distributed data. By maximizing the nonparametric between-class scatter and preserving the within-class

sparse reconstructive relationship, the proposed algorithm can seek for the optimal projection matrix. Experimental results on ORL and Extended

Yale B dataset show that the proposed method can achieve good recognition effect.
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Tab.1 Maximal average recognition rates and the corresponding dimensionality on ORL

ORL Lpp NPE LDA SPP Proposed
2Train 0.575(62) 0.680(79) 0.715(38) 0.753(79) 0.821(39)
3Train 0.650(82) 0.756(119) 0.833(36) 0.804(119) 0.862(40)
4Train 0.701(89) 0.831(159) 0.889(38) 0.843(159) 0.918(41)
5Train 0.769(105) 0.867(199) 0.929(39) 0.868(186) 0.945(86)

R2 Extended Yale B HiEH&R S T IR A AT Bz 49 4 51

Tab.2 Maximal average recognition rates and the corresponding dimensionality on Extended Yale B

Extended Yale B Lpp NPE LDA SPP Proposed
5Train 0.582(189) 0.659(189) 0.730(37) 0.769(188) 0.815(166)
10Train 0.698(379) 0.739(379) 0.848(37) 0.884(379) 0.902(217)
15Train 0.712(569) 0.847(569) 0.898(37) 0.906(561) 0.946(291)
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Tab.3  Experimental result of non-uniform random sampling
IR LPP/s NPE LDA SPP Proposed
ORL 0.675(96)  0.818(199)  0.873(35)  0.855(194) 0.925(117)
Extended Yale B 0.582(199) 0.691(199)  0.720(35)  0.762(167) 0.795(148)
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Tab.4 Comparison of computation time

g = N m LPP/s NPE/s LDA/s SPP/s Proposed/s

2Train 80 79 0.20 0.14 0.13 3.21 0.51

3Train 120 119 0.24 0.17 0.15 8.44 1.11

4Train 160 159 0.27 0.26 0.18 17.07 1.77

5Train 200 199 0.33 0.28 0.23 33.95 2.73
1213.
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