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Vehicle recognition using boundary invariants and
a genetic algorithm trained radial basis function neural network
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Abstract: A method for vehicle recognition using the modified boundary invariant moments and a genetic algorithm
trained radial basis function ( GA-RBF) neural network was developed. The modified boundary invariant moments
have the accustomed invariance for rotation, scaling and translation of targets, which can be used as the invariant
characteristic vectors. Using these features as the inputs of a neural network, the vehicle targets can then be recog-
nized aceurately. In order to improve recognition accuracy and speed, the genetic algorithm ( GA) was used to op-
timize the RBF parameters: centers, variance, and numbers of hidden nodes. Experimental results indicated that
this method, which introduces invariants based on boundaries, vields robust target recognition with greatly reduced
computation time and improved efficiency.
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Fig.1 Architecture of a conventional RBF neural network
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Table 1 Typical values of moment invariants based on

truck boundary
HRFEE FFE1 %2  F%E3 %4
& 4.9649 4.9645 49632 49521

& 11.8923 11.5326 11.6381 11.7114

& 19.6781 19.3199 19.4329 19.4829

& 19.1920 19.2795 19.6060 19.0039

& 38.6539 39.2932 39.2739 38.7813

& 24.2520 241409 24.2258 24.0796

& 38.6268 38.7082 39.1144 39.0187
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Table 2 Typical values of moment invariants based on car

boundary
HRAEE HE1  FE2  FE3  HLE4
& 52481 5.2816 5.2158  5.2920
& 13.8649 13.8934 13.7265 13.7676
&y 23.4923 23.4009 23.4192 23.4331
&, 22.1716 21.8085 21.8675 21.6666
by 44. 1670 44.7301 44.0771 44.5926
oy 29.4054 29.7561 29.3954 20.5524
. 45.5009 45.7290 45,2456 45.0032
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