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Competitive collaborative representation-based local discriminant
projection for feature extraction

LI Jing, CHEN Xiuhong
(School of Digital Media, Jiangnan University, Wuxi 214000, China)

Abstract: The feature extraction algorithm uses the cooperative representation relation between samples to construct the
adjacency graph, which only considers the synergy of all training samples and ignores the competitiveness of each type
of training sample. Therefore, based on competitive cooperative representation, this study proposes a local discriminant
projection feature extraction algorithm and further constructs between-class and within-class graphs. Considering the in-
fluence of each type of coefficient in the adjacency graph, we introduce the idea of retaining the positive representation
coefficient in the sparse adjacency graph. The local structure of the image is characterized by calculating the within-class
and between-class scatter matrices; furthermore, the optimal projection matrix is obtained. The experimental results of
some data sets show that compared with similar feature extraction algorithms based on local discriminant projection, the
algorithm exhibits good recognition effect and good robustness in noise and occlusion and effectively increases the im-
age recognition efficiency.
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Table1 Comparison of the FERET data set parameters o

A
0.001  0.01 0.1 1 10 100

A

0.001 73.42 7033 7125 73.67 76.08 73.67
0.01  73.08 70.58 72.00 74.08 74.83 73.58
0.1 72.58 7125 71.58 7525 7458 7475

1 71.50 7125 73.67 7533 74.08 75.67
10 75.17  69.00 7458 7650 7492 75.08
100 7492 7342 7350 7550 7333 7458

K2 ARHBESHILEK
Table 2 Comparison of the AR data set parameters o

4
0.001 0.01 0.1 1 10 100 1000
0.001 90.70 90.73 87.92 83.30 83.88 81.78 84.40
0.01 90.47 89.58 8837 84.73 8452 8393 83.33
0.1 89.67 89.77 88.20 84.28 81.73 83.78 82.98
1 91.22 89.75 87.75 85.67 82.75 83.40 84.37
10 90.60 90.65 87.75 84.55 82.28 8435 81.72
100 90.50 90.93 88.35 85.65 8298 82.88 82.25
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Table 3 Comparison of the Binalpha data set parameters
%

A

g 0.001 0.01 0.1 1 10 100 1000
0.001 64.71 70.71 7221 79.29 8243 83.64 81.71
0.01 66.14 69.79 73.21 80.00 83.29 82.50 81.36
0.1 6586 7036 7436 77.86 82.07 8143 82.79
1 72.14 70.79 73.64 79.07 8221 82.14 81.79
10 7250 74.14 76.86 79.93 80.14 8193 83.21
100 7836 7636 7836 81.64 82.50 8243 &1.71
1000 79.71 80.50 81.29 84.29 82.57 83.43 81.57
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Table 4 Recognition rate and standard deviation of six algorithms on the noisy FERET data set

L LPP CRP CRRP CCRC CRLDP CCRLDP
5 27.13+4.041 9(28) 47.38+4.945 9(24) 29.88+5.252 3(48)  51.63+£1.7104  70.92+4.052 1(44)  80.50+2.64(38)
% 5 Binalpha HiF&E F REIGHEAHA 6 E X IR R RIREE
Table 5 Recognition rate and standard deviation of six algorithms on the Binalpha data set
L LPP CRP CRRP CCRC CRLDP CCRLDP

20 59.3244.398 5(20)  65.21+5.160 4(18)

23 55.50+4.803 2(20)  65.31+4.351 1(19)

25 49.86+4.3363(20)  64.00+5.533 5(20)

73.7443.981 0(19)
74.3144.403 6(18)
74.9343.603 5(20)

77.63+0.061 2 78.42+3.9932(19)  85.16+2.230 4(18)

79.9440.1024  78.94+1.287 1(20)  85.25+2.305 3(19)

79.50<1.3025  78.21£1.757 8(20)  85.29+2.253 1(16)
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Table 6 Six algorithms for recognition rate and standard deviation of different size occlusions and training samples on the

AR data set

%

HFR/N L

LPP

CRP

CRRP

CCRC

CRLDP

CCRLDP

5

8
5%5

10

12

46.85+3.785 9(48)
47.3343.625 7(46)
45.4542.725 4(50)

43.63+2.590 8(48)

70.7243.012 9(50)
73.1042.305 1(50)
74.3543.464 5(48)

75.1945.506 6(48)

46.72+4.440 2(40)
56.10+6.902 4(50)
54.78+9.026 5(40)

60.09+8.743 2(50)

64.55+0.020 1

77.23+0.021 6

82.78+0.025 1

88.31+0.170 3

90.071.639 4(50)
93.69+1.033 1(38)
95.0841.543 1(44)

95.44+1.216 3(46)

90.92+1.900 7(50)
95.83+1.076 5(50)
96.43+0.920 8(42)

96.81+0.776 9(50)

5

8
10x10

10

12

24.78+2.239 1(48)
22.88+1.745 3(42)
22.23+2.001 6(48)

21.1342.048 7(50)

42.25+4.227 7(48)
46.38+5.329 5(50)
45.73+1.891 0(48)

46.16+4.907 2(48)

24.00+4.898 1(50)
28.35+2.934 8(46)
29.08+4.106 3(50)

31.2545.156 2(46)

45.77+0.028 5

57.19£1.576 7

63.25+1.800 8

67.22+1.229 7

86.12+1.720 2(50)
91.94+1.605 3(48)
93.33+1.172 9(46)

94.2241.310 3(48)

88.2742.143 5(42)
93.85+1.389 3(50)
95.85:£0.699 2(50)

96.16+0.780 8(46)

5

8
15%15

10
12

15.30+0.997 4(48)
13.920.777 6(48)

12.95+1.690 7(48)
11.44+0.923 9(42)

31.6842.179 1(50)
32.1742.458 0(48)

32.6843.014 0(48)
36.6942.072 9(50)

18.00+3.563 6(40)
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Table 7 Calculation time of each algorithm on different data sets
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Fig. 4 Recognition rate of five algorithms on different data sets
4 éé—; Ki% and equalized residual vectors for image retrieval[J].
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