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Determining the number of BP neural network hidden layer units

SHEN Hua-yu', WANG Zhao-xia', GAO Cheng-yao’,
QIN Juan', YAO Fu-bin', XU Wej'

(1. School of Electronics Information and Communications Engineering, Tianjin *niversity of Tschnology,

Tianjin 300191, China;2. School of Electronic and Information Engincering, Tianjin Umversity, Tiazjin 300072, China)

Abstract; This paper puts forward an injprove: methed to coniranesz ine problem which is difficult to determine the number
of BP neural network kidden layer nnits. 1r is proved that the method is effective in reducing the frequency of test through ex-
periments, and improves the efficiency of determining the best number of hidden layer units, which is more valuable in the
applyication.
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Fig.1 The structure of BP neural network
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Tab.1 Sample data
HAFS R i A FFAE 2048 %5
1 -1.7817 -0.2786 -0.2954 -0.2394 -0.1842 -0.1572 -0.1584 -0.199 8 1
2 -1.8710 -0.2957 -0.3494 -0.2904 -0.1460 -0.1387 -0.1492 -0.222 8 1
3 -1.8347 -0.2817 -0.356 6 -0.3476 -0.1820 -0.1435 -0.1778 -0.1849 1
4 -1.8807 -0.2467 -0.2316 -0.2419 -0.1938 -0.2103 -0.201 0 -0.253 3 l
5 -1.4151 -0.2282 -0.2124 -0.2147 -0,1271 -0.0680 -0.087 2 -0.168 4 2
6 -1.2879 -0.2252 -0.2012 -0.1298 -0.0245 -0.0390 -0.076 2 -0.167 2 2
7 -1.5239 -0.1979 -0.1094 -0.1402 -0.0094 -0.1394 -0.1673 -0.2810 2
8 -1.6781 -0.2047 -0.1180 -0.1532 -0.1732 -0.1716 -0.1851 ~0.200 6 2
9 0.1605 ~0.0920 -0.0160 0.1246 0.1802 0.2087 0.2234 0.1003 3
10 0.2045 0.1078 0.2246 0.2031 0.2428 0.2050 0.0704 0.0403 3
11 -1.0242 -0.1461 -0.101 8 -0.0778 -0.0363 -0.0476 -0.0160 -0.0253 3
12 -0.7915 -0.1018 -0.0737 -0.0945 -0.0955 0.0044 0.0467 0.0719 3
13 -1.4736 -0.2845 -3.0724 -0.2108 -0.1904 -0.1467 -0.169 6 -0.200 1 1
14 ~-1.6002 -0.2011 -0.1021 -0.1394 -0.100 1 -0.1572 -0.1584 -0.2790 2
15 -1.0314 -0.1521 -0.1101 -0.0801 -0.0347 -0.0482 -0.0158 -0.030 1 3
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Tah. 2 The relationship 1 between the number

of hidden layer units and the training error, test error

B 2 BT YgrixE iRz
3 9.583 le - 005 1.060 4e - 005
4 8.410 5e - 005 1.542 Oe - 005
5 7.978 2e ~005 1.320 4e ~005
6 2.630 Oe ~005 4.726 le ~006
7 2.847 2e ~ 005 1.474 Te ~ 005
8 1.903 7e ~005 6.169 Oe ~006
9 1.269 9e ~005 2.443 9e ~ 007
10 3.933 0e ~ 005 1.824 1e ~006
11 3.210 7e ~ 005 1.869 6e ~007
12 3.104 3e ~ 005 4.108 le ~006
13 2.313 2e ~005 4.116 9e ~007
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Fig.2 The training figure of the number
of hidden layer units, n, =9
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