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Abstract: In view of the two problems of membership function construction and reasoning rules establishment in fuzzy
neural network > proposes an improved genetic algorithms to complete membership function automatically generation and the
fuzzy rules automatically extraction. The use of dynamic Gaussian variation operator ensures effective search of problem space
in early evolution and local search accurately in the later, improves the convergence rate and abtains streamlined and stable

fuzzy neural network model. Its application to the automatic recognition of passenger cars shows the effectiveness of the

method.
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Fig. 1 The structural diagram of fuzzy nerual network
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Table 1 The vehicle characteristic number
T A B BEEE /dm
/ JBE K B =

124.030 72.323 40.022

114.510 66.106 44.020

107.740 70.378 70.527

110.400 56.330 50.824

138.370 75.334 60.133

n<7 98.929 60.773 41.019
110.350 70.156 42.705

134.990 68.650 64.125

140.000 72.700 67.264

157.460 77.751 49.351

126.690 68.077 96.058

130.850 90.634 100.280

140.770 78.247 81.384

101.340 62.691 72.157

127.620 73.682 81.436

Tn<28 116.870 64.347 79.406
134.270 73.408 96.792

135.950 71.809 83.820

111.210 65.136 83.717

120.640 84.317 85.410

129.110 97.342 123.840

172.740 131.350 140.630

174.960 125.260 147.050

248.650 160.980 164.250

n=28 252.650 158.160 156.720
165.300 133.400 146.820

258.150 156.640 157.900

157.340 128.260 161.530

217.640 158.410 163.270

209.130 148.350 149.480
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Fig. 2 The optimized Membership function
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Table 2 The table of weighted rules after optimization

M5 ALE

M-S AE

M-S AL

M-S ALE

M-S AL

1 0

2 0

3 0

4 1

5 1

6 1

7 0.890 8
8 1

9 0
10 0

11 0
1203370
13 0
14 1
15 1
16 1
17 0
18 1
19 07251
20 0

M5 B
21 0
22 06775
23 1
24 0
25 0150 1
26 1
27 0
28 0
29 0
30 0

31
32
33
34
35
36
37
38
39
40

(=R N L = R R e R e i )

41
42 0
43
44
45
46
47
48
49
50

[ = = R )

0.234 9

M-S BE NS RE
51 01296 | 61 04426
52 0 62 072438
53 0 63 0
54 1 64 05980
55 1 65 0
56 1 66 1
57 00612 | 67 0
58 0 68 1
59 0 69 0076 2
60 0 70 0.030 1

71 0
72 0
73 0.038 5
74 0
75 03225
76 0
717 0
78 0
79 0
80 0
81 0
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Table 3 The result of fuzzy output layer

B A AN L 2 7 0 SR R 7R () U I B () S

BB NmE hEE K% MHE pRE KM e hEE K%
1 0.854 0.001 0.000 0.267 0.785 0.098 0.000 0.003 0.867
2 0.883 0.002 0.000 0.284 0.358 0.152 0.019 0.185 0.809
3 0.928 0.146 0.006 0.389 0.453 0.160 0.000 0.003 0.929
4 0.894 0.118 0.004 0.256 0.423 0.026 0.000 0.003 0.824
5 0.856 0.086 0.017 0.384 0.335 0.134 0.000 0.100 0.815
6 0.896 0.089 0.003 0.271 0.386 0.209 0.000 0.089 0.894
7 0.987 0.084 0.000 0.388 0.436 0.170 0.013 0.242 0.813
8 0.868 0.058 0.000 0.484 0.375 0.227 0.000 0.137 0.781
9 0.771 0.103 0.001 0.464 0.730 0.141 0.000 0.002 0.872
10 0.963 0.394 0.026 0.271 0.379 0.011 0.014 0.123 0.929
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