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Face Recognition Based on Improved Subtraction Average-Based

Abstract:

Optimizer and BP Neural Network

YANG Zerui, HU Hongping
(School of Mathematics, North University of China, Taiyuan 030051, China)

Chaos mapping was introduced in the initialization stage of subtraction average-based optimizer

(SABO) and combined with golden sine algorithm. The improved subtraction average-based optimizer

(ISABO)

was proposed to solve the problem that the subtraction average-based optimizer might fall into

the local optimal solution, and the effectiveness of ISABO was verified by the extremum optimization of

23 reference functions. Aiming at the problem of classification and recognition of static face images, this

paper used histogram equalization processing method and Gaussian filter processing method successively

for image

preprocessing, and then used principal component analysis (PCA) to extract image features.
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Finally, the face recognition model ISABO-BP based on ISABO and BP neural network was established

by optimizing BP neural network to realize face image classification. The experimental results show that

the face recognition accuracy of the proposed ISABO-BP in ORL face database is 97.50% on average,

which is better than other comparison algorithms, and has good stability, effectively reducing the error

rate, rejection rate and error rejection ratio.

Key words: face recognition; principal component analysis; subtraction average-based optimizer; golden

sine algorithm; chaotic mapping; BP neural network
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Tab.1 Comparison of the average value (Avg. ) and standard value (Std. ) of 1 000 iterations of six algorithms on 23 benchmark functions
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Fig. 3 Comparison of images before and after preprocessing
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Fig.4 The recognition rate of ISABO-BP model under different
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Tab. 2 Index comparison of recognition results for ten algorithms

NEARBIRR:  FEMERR/ %0 wmliiEmife/ % bRz CPIIRRRER/ % PRBERER/ Y% PREEIRE/ % FITERTIL/ %

NB 81.67 83.33 0.844 2 16.67 13.33 3.33 20.00
PCA 93.33 93.33 0 6.67 6.64 0.03 4.34
KNN 59.17 60.00 0.108 2 40.00 38.80 1.20 0.03
BP 76.40 83.33 6.985 7 23.60 17.29 6.31 26.76
PSO-BP 88.43 91.67 3.554 5 11.57 10.55 1.02 8.91
WOA-BP 94.17 95.50 2.047 6 5.83 5.30 0.53 9.10
SABO-BP 90.75 92.50 1.386 8 9.35 8.79 0.56 5.99
ISABO-BP 97.50 98.33 0.559 2 2.50 2.50 0.00 0.00
SRC 90.37 91.33 2.0347 9.63 8, 71 0.92 9.57
AlexNet 94.41 95.67 14351 5.59 5.17 0.42 7.51
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50 LEW NEEHEZAT 120 NGRS, BEAGTK, %3 10RGIHAe AR BURIER LEW BARIE 13247 20 YR HbRif2%
it 720 3 A B, Ak BRI E RN R Tab.3 Standard deviation of ten algorithms after twenty times
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