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Abstract ; The cause for interference problems in electronic toll collection ( ETC) systems is a lack of a means to
verify the vehicle information collected through microwave communication. A fast license plate verification method
based on the character image’ s convex-and-concave features was proposed in this paper. This method uses the ve-
hicle information collected by an ETC system as known information and chooses the character image’ s convex-and-
concave features to verify whether the vehicle information originates with the car in question. Because this method
needs no complicated preprocessing and does not involve direct character recognition, it complies with the ETC sys-
tem’ s real-time requirements. Experimental resulis show that this method, supplemented by color and size verifica-
tion, can reliably detect illegal vehicles and solve interference problems in ETC systems.

Keywords: electronic toll collection( ETC) ; license plate verification; convex-and-concave feature; following-car
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Fig.1 Structural diagram of the ETC system
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Fig.2 Convex-and-concave features of character
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Fig.3 Circles and concaves in numbers
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Fig.5 Decision tree of number 6’s verification
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Fig.6 Consistency verification based-on vehicle image
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Fig.8 License plate images
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Table 1 Results of license plate characters’ verification and final decision under the condition of consistency
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m(A) 0.70 0.85 0.50 0.75 0. 86 0. 54 0.63 0. 963

m(Z) 0.05 0.05 0.22 0.08 0.13 0.17 0.14 0. 036

m( iA,Z} ) 0.25 0.10 0.28 0.17 0.01 0.29 0.23 0. 001
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Table 2 Results of license plate characters’ verification and final decision under the condition of inconsistency
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m(A) 0.70 0.05 0.05 0. 046 0.54 0.63 0. 296
m(A) 0.05 0.85 0.90 0.950 0.17 0.14 0. 689
m({A,A}) 0.25 0.10 0.05 0.004 0.29 0.23 0.015
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Table 3 Results of the solution based on image verification of ETC system’ s interference problems
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mx X 546 0 3 543 0 0.5 99.5
R—B 544 0 38 506 0 7.0 93.0

I 450 0 4 446 0 0.9 99.1
R—B 450 0 47 403 0 10.4 89.6

T 329 0 4 325 0 1.2 98.8
R—B 325 2 35 288 0.6 10.8 88.6

w8 1325 0 11 1314 0 0.8 99.2

8 B 1319 2 120 1197 0.2 9.1 90.7
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