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2-D nonlinear corretion in an improved BP neural network

LIN Qing-song YANG Xiao—ing WANG Jun—=iao ZHANG Ju-wei
( College of Information & Technology Henan University of Science and Technology Luoyang 471003 China)

Abstract: In order to reduce the effect of nonlinearity of a position sensitive detector( PSD)  after analyzing its working
principle and the reasons of nonlinearity formation nonlinearity correction was carried out in an improved back propagation( BP)
neural network based on Levenberg-Morquardt algorithm. MATLAB simulation results show that the improved BP neural network
can reduce nonlinearity more effectively and converge faster than a traditional BP neural network. After revision the PSD obtains
approximate linearity in non-inear area within the linear area. This result is helpful for PSD application.
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Fig. 1 Schematic diagram of a 2-D electro-optical PSD
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Table 1  Standard sample input ideal output and computation output
actual input ideal output computation output o
sample
x y T, T), C, C), BP
1 0.000 0.000 0.000 0.000 0.012 0.014 . Kolmogorov
2 0.101 0.000 0.101 0. 000 0.101 0.014 15 .
3 0.181 0.000 0.201 0. 000 0.101 0.014
4 0.271  0.000  0.301  0.000 0.306  0.015 0. 0001 0. 01
5 0.361 0.000 0.401 0.000 0.400 0.016 1.05 280
6 0.462 0.000 0.502 0. 000 0.501 0.017 0.7 0.95
7 0.000 0.100 0.000 0.100 0.010 0.089
8 0.200 0.200 0.200 0.200 0.197 0.194 2 3 °
9 0.180 0.090 0.200 0.100 0. 196 0.086 10°
10 0.280 0.091 0.301 0.101  0.296  0.092 £ 10 — E?:?
11 0.373 0.090 0.400 0.102 0.380 0.097 _; )
12 0.460 0.090 0.503 0.108 0.492 0.088 % i
13 0.000 0.190 0.000 0.203 0.013 0.205 g 1073
14 0.101 0. 180 0.111 0.200 0.087 0. 196 g 104
15 0.170  0.170 0.190 0.190 0.193 0.193 y
16 0.280 0.190 0.301 0.201  0.297  0.213 S0 100 150 200 2%0
17 0.370  0.160  0.401  0.190  0.389  0.204 290 eposhs
18 0.470  0.160 0.500 0.200 0.500 0.200 Fig. 2 Nonlin:arily correction of a PSD based on BP neural network
R 2 R 10 —train
gi'fp T best
Table 2 Standard sample interpolation input and actual output E
interpolation input actual output E 1072 1
sample g
x’ ¥y’ T, T, 510
1 0.050 0.050 0.042 0.043 § o 1
2 0.140 0.048 0.149 42 E
3 0.225 0.045 0.250 07045 1073 : : - - - : - -
0 5 10 15 20 25 30 35 40
4 0.315 0.045 0.347 0.044 42 epochs
5 0.410 0.043 0.444 0.044 Fig. 3 Nonlinearity correction of a PSD based on improved BP neural network
6 0.045 0.143 0.038 0. 145 BP
7 0.143 0.138 0.150 0. 145
8 0.225 0.135 0.246 0.146
9 0.315 0.133 0.342 0.150 BP 200
10 0.410 0.125 0.440 0.145 BP 7 o
11 0.045 0.223 0.039 0.0251
12 0.140 0.215 0.148 0.249 4
13 0.226 0.215 0.248 0.256
14 0.315 0.220 0.344 0.270 LM BP
15 0.415 0.200 0.446 0.252 PSD BP
16 0.045 0.300 0.041 0.353
17 0.135 0.295 0.145 0.354 PSD B
18 0.225 0.285 0.251 0.348
BP .
: 3 BP ]
5
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