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Abstract: BP neural network has been successfully applied in many fields, such as license plate recog-
nition, however the general method of BP neural network is likely to fall into local optimum rather than
converge to the global optimum, so its performance of recognition is not very satisfied. In order to avoid
this situation, a license plate number recognition technology method is proposed based on PSO-BP neural
network. The key of this method is to build an 8-25-1 BP neural network with 8 pixel rate features as its
input vector firstly, and then use particle swarm optimization (PSO) algorithm to optimize the weights
and thresholds of the BP neural network to get the best fitness value of global searching. By using 300
pair license plate images some with the different illumination and the stained parts, the simulation result
indicates that the algorithm we mentioned comparing with the traditional template matching algorithm and

general BP algorithm has the certain application value with the advantage of less output errors, global fast
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convergence, and high recognition rate.
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Fig. 3 Color image of license plate
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Fig. 4 Gray image
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Fig. 5 Tilt correction image
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Fig. 6 Binary image
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Table 1  Pixel ratio feature ( partial)
[SVIN X1 X2 X3 X4 X5 X6 X7 X8
1 0.122 0 0.143 1 0.078 9 0.142 7 0.1322 0.162 1 0.088 2 0.130 8
2 0.1154 0.106 8 0.138 2 0.094 2 0.139 4 0.117 5 0.1397 0.148 9
3 0.138 4 0.151 8 0.174 9 0.108 4 0.082 8 0.104 1 0.115 1 0.124 5
4 0.114 0 0.106 3 0.149 4 0.133 3 0.107 3 0.104 8 0.099 1 0.1856
5 0.124 1 0.118 0 0.077 2 0.091 7 0.1310 0.1197 0.1399 0.198 5
6 0.186 5 0.161 7 0.114 6 0.138 2 0.110 8 0.070 1 0.1154 0.102 6
7 0.099 4 0.142 1 0.095 2 0.119 4 0.066 0 0.125 1 0.172'5 0.180 3
8 0.1179 0.083 2 0.092 5 0.1557 0.1457 0.1390 0.116 9 0.149 0
9 0.1554 0.126 8 0.102 3 0.117 4 0.139 5 0.129 5 0.107 6 0.121 5
10 0.075 1 0.074 0 0.096 3 0.114 6 0.117 2 0.126 6 0.191 2 0.205 1
11 0.108 4 0.198 5 0.118 2 0.060 6 0.108 1 0.1105 0.173 0 0.122 7
12 0.130 6 0.1155 0.116 4 0.116 1 0.137 9 0.126 8 0.124 0 0.132 8
13 0.1290 0.1455 0.199 8 0.099 8 0.085 8 0.1187 0.1129 0.108 4
14 0.128 1 0.128 7 0.124 1 0.107 3 0.132 4 0.137 6 0.132 4 0.109 4
- RRaa 2, W aBE 25 4, Pk, ME— T R———

A~8-25 1 [ BP iz R 4%, 19 2% ) AAEL AN I 1
¥y PSO RILBEAT AL SRR .
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Table 2 Character code

Fe 12 3 11 12 13 37 38 39
FH0 1 2 A B C o K
yl 0 0 0 0 0 0 0 0 0
2 0 0 0 0 0 0 111
$3 0 0 0 0 0 0 0 0 0
¥4 0 0 0 111 0 0 0
Y5 0 0 0 0 1 1 111
6 0 1 1 1 0 0 0 0 1
¥ 1 0 1 1 0 1 0 1 1
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Table 3 The comparison of recognition rate
TR FRAEL AR VE L/ % BP/% PSO - BP/%
By 763 84.78 91.71 96. 11
A 437 81.83 89.97 95.35
WF 200 79.15 86. 66 91.98
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