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An On-line Method for Multi-license Plates Recognition Based on
Neural Network and Support Vector Machine

LIU Jin-Bo! 7ZHU Xin-Xin' WU Yue! YANG Kai! CHEN Weil

Abstract Aiming at the problem of multi-license plate recognition, a fast and robust method is proposed in this paper,
including multi-license plate location and character recognition. A back-propagation neural network is built to identify
colors, which combines image morphology to detect candidate plates. Based on support vector machine (SVM), the
real license plate can be distinguished from candidate license plates. By combining the judgment of contour size and
license plate size feature, the character blocks can be segmented and extracted in turns. Finally, back-propagation neural
network is used to recognize all the text blocks. With the above principle, a robust system for automatic multi-license
plate recognition is developed and its performance has been validated by experiments. The results indicate that: 1) The
system can still get a high correct rate more than 90 % under the condition that cars are traveling at normal speed; 2)
The system can recognize multi-license plates simultaneously; 3) The average time cost of processing single frame is less
than 130 ms and the frequency of the system can reach 8 Hz under the current configuration.
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Table 1  Training parameters of BP neural network

Mat layers(1, 3, CV_325C1);

layers.at(int)(0) = 7; Y4 N
layers.at(int)(1) = 11, / /R o
layers.at{int)(2) = 5; /[ R e
CvANN_MLP_TrainParams params; /58

params.train_method =
CvANN_MLP_TrainParams
BACKPROP;

params.bp-moment_scale = 0.1;

/I
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params.bp_dw_scale = 0.1;
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Table 2  Filter of candidate plates
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Require : contours
Require : rect_

Require : minAreaRect
Require : thresh_min

Require : thresh-max

Require : k /] P EEARE) H bR A
Require : recsults /A G R T 1% 5 15 21 1) g 1%
WS

for ¢ from 1 to k do

rect- =
minAreaRect(contoursli])

if rect_.height/rect_ . width >
thresh_min&&rect_.height/rect_ .width <
thresh_maaxdo

results<rect
end if
end for

Return results
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Table 3  Training parameters of SVM

CvSV M Params SV M _params;
SV M _params.svm_type =
CvSVM :: C_SVC,

SV M _params.kernel_type =
CvSV M :: RBF,

//CvSVM::RBF 42 [f 3
PR, Lt A

SV M _params.degree = 0.1; //WRZ RS H
SV M _params.gamma = 1; /| AR S H
SV M _params.coef0 = 0.1; /] WS

SV M _params.C = 1;
SV M _params.nu = 0.1;
SV M _params.p = 0.1;
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Fig.8 License plate binary image
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Table 4
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