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Abstract To overcome the problem of poor recognition of traditional face recognition algorithms in single sample
environment, a single sample face recognition algorithm combining improved center-symmetric local binary pattern
and bit-plane decomposition (ICSDBP) is proposed. Firstly, the texture feature of a face image is extracted by the
improved center-symmetric local binary pattern operator to obtain two texture feature images with different radii,
and then each texture feature image is decomposed into 4 bit-plane images. Finally, eight feature images are
combined in series, and the nearest neighbor classifier is used for classification and recognition. The simulation
results on the AR, CAS-PEAL and Extend Yale B face databases show that the proposed algorithm has high
recognition rate and high recognition speed, and it is robust to the variations of face illumination and face
expression.
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Fig. 4 Flow chart of the proposed ICSDBP algorithm
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Fig. 5 Images from AR face database. (a) Training subset;

(b) facial expression subset; (c¢) illumination subset;

(d) partial occlusion subset A; (e) partial occlusion subset B
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Table 1 Recognition rate on AR face database (unit: %)
Algorithm Illumination subset Expression subset Partial occlusion subset A Partial occlusion subset B

GF 91.00 79.33 86.00 76.00
CSLBP 95.00 92.33 90.67 80.00
MBP 95.00 96.00 94.33 91.67
MOGCH CSLBP 95.33 93.33 88.67 80.33
CSGMP 98.33 98.00 97.67 94.67
1ICSDBP 98.67 98.33 98.00 95.33
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# 2 CAS-PEAL AJK & b f IR 5 AL . )
Table 2 Recognition rate on CAS-PEAL face database (unit: %)

Algorithm Accessory variation subset  Background variation subset Expression variation subset

GF 68.25 95.25 50.75

CSLBP 90.75 93.25 81.25

MBP 93.75 96.25 93.25

MOGC+ CSLBP 91.25 93.50 82.75

CSGMP 95.75 98.00 94.25

ICSDBP 96.25 99.00 95.75

# 3 Extend Yale B A I B AR (BT . %0)
Table 3 Recognition rate on Extend Yale B face database (unit: %)
Algorithm Test subset
1 2 3 4 5

GF 99.12 95.18 86.84 79.89 78.39
CSLBP 100.00 99.78 95.18 52.63 32.55
MBP 100.00 100.00 98.03 46.99 45.43
MOGCH CSLBP 100.00 100.00 93.17 55.37 35.47
CSGMP 100.00 100.00 90.76 39.47 33.24
ICSDBP 100.00 100.00 99.17 85.71 79.37
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F 4 ORFEIETE AR At IR 4 1 R 4k £ 5 FE i

Table 4 Feature dimensions and time consuming of different algorithms on AR database

Time of feature Time of Recognition rate /%
Algorithm Dimension

extraction /ms matching /ms Illumination Expression

GF 19800 15.0 30.5 91.00 78.33

CSLBP 2048 9.5 3.0 93.67 91.67

MBP 48384 86.0 61.8 94.67 95.00

MOGC+H CSLBP 5120 59.9 26.2 95.33 92.33

CSGMP 16384 147.3 23.4 96.67 96.33

ICSDBP 1024 15.0 21.2 98.33 98.00
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