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Study on circular traffic signs recognition method based on
invariant moments and SVM
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Abstract: Aiming at the problem of automatic traffic signs recognition, the method of circle signs image recognition based on invariant
moments and support vector machine (SVM) is studied in this paper. Firstly, according to the color and shape information of traffic
sign, the original image is processed by color segmentation, morphological denoising and shape detection. Then, Hu and Zernike
invariant moments of the images are extracted to establish the corresponding feature data set, and the data set is input into SVM and the
grid search technique is used to optimize the parameters of SVM. Finally, the traffic signs are recognized in the trained SVM classifier.
The experimental results show that compared with other existing traffic signs recognition algorithms, the high order Zernike moments and
the optimized SVM have better recognition results.
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Fig. 1 Flow chart for detection
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Table 3 Hu invariant moments (8, ,8,,8; 84,85 ,8s) and the area ratio «

Fe B B> B3 Bs Bs Bs a
1 0.693 65 0.231 76 0.834 61 0.263 83 0.206 08 0.985 62 0.3126
2 0.774 70 0.199 32 0.932 17 0.257 68 0.218 29 1.003 81 0.633 1
3 0.684 50 0.218 38 0.913 47 0.260 31 0.200 10 0.994 54 0.3139
4 0.673 83 0.208 09 0.899 02 0.277 42 0.201 99 0.930 85 0.300 4
5 0.676 41 0.205 12 0.922 97 0.272 96 0.204 36 1.041 14 0.2939
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Table 4 The three order Zernike invariant moments (Z2,,,Z,,,Z,,,Z,,,Z,,,Z,;) and the area ratio «

?% ZOO Zl] Z20 ZZZ Z3] Z33 a
1 0.318 266 0.001 283 0.103 831 0.000 264 0.014 543 0.000 618 0.3126
2 0.318 078 0.015 311 0.254 174 0.007 622 0.012 773 0.001 303 0.633 1
3 0.318 273 0.006 561 0.258 890 0.012 427 0.008 774 0.000 852 0.3139
4 0.318 125 0.014 702 0.239 485 0.003 786 0.004 293 0.001 066 0.300 4
5 0.318 094 0.013 454 0.236 600 0.006 449 0.016 640 0.000 984 0.2939
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Table 5 The four order Zernike invariant moments (Z,,,Z,, ,Z,),Z,, ,Z3,,Z33,Z4 ,Z,, ,Z,,) and the area ratio

r?% ZOO le ZZO Z22 Z}l Z33 Z40 Z42 Z44 o
1 0.318 2 0.001 2 0.103 8 0.001 0.014 0.000 6 0.396 6 0.008 91 0.176 6 0.312 6
2 0.3180 0.0153 0.254 1 0.007 0.012 0.001 3 0.2196 0.021 89 0.118 1 0.633 1
3 0.318 2 0.006 5 0.258 8 0.012 0.008 0.000 8 0.2255 0.025 62 0.117 7 0.3139
4 0.318 1 0.014 7 0.239 4 0.003 0.004 0.001 0 0.262 0 0.015 11 0.1223 0.300 4
5 0.3180 0.013 4 0.236 6 0.006 0.016 0.000 9 0.166 5 0.103 40 0.091 7 0.293 9
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