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Study on the performance assessment method of image indices
associated with roughness

Lu Enhui, Liu Jian, Wang Weifang, Yi Huaian, Zhang Hang
(State Key Laboratory of Advanced Design and Manufacture for Vehicle Body, Hunan University, Changsha 410082 ,China)

Abstract: In current roughness detection methods based on machine vision, the performance assessment of image indices associated with
roughness mainly focuses on measurement accuracy, but ignoring the measurement monotonicity, stability, efficiency and sensitivity of
the indices; and most of the indices are designed based on gray image, but ignoring the multidimensional nature of color image. Aiming
at these problems, in this paper the performance assessment indices of the video quality prediction model designed by video quality expert
group (VQEG) are used to assess the image index performance associated with roughness. The sensitivity and efficiency measurement
algorithms were designed. According to the area difference of the virtual image diffusion region formed by red and green light sources on
the surfaces of the specimen blocks with different roughness levels, the energy difference (ED) of color image is proposed to detect the
roughness of the specimen block. The experiment results show that the index performance assessment method proposed in this paper can
better characterize the index performance. Compared with the indices based on gray image, the designed index ED based on color image
has better comprehensive performance.
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Table 1 Performance assessment indices of roughness prediction model
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Point light sources and their virtual image models
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Table 2 Roughness and corresponding index values

R,/um ED G, RR F3

0.121 16 261.480  18.366 1.417 1 749.042
0. 160 14 813.484  17.810 1.363 1709. 806
0.222 12 250.414 15.321 1.118 1 705.186
0.365 9 857.128 13.497 0.966 1713.050
0.382 12 000. 908 15.432 1.175 1 884.537
0. 466 12 117.586 15.364 1.120 1 756.555
0.782 6 252.025 11.393 0.882 1973.452
0.867 3933.645 10.345 0.770 1 736. 106
1.106 2 842.532 9.806 0.768 1728.113
1.519 1617.231 8.985 0.695 1.870.213
1.613 1 452.348 9.109 0.732 1 889.710
2.240 728.719 6.281 0.423 1 417.696
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Table 3 Predicted roughness, error and sensitivity based on different indices

R,/um
bR

0.121  0.160 0.222  0.365 0.382  0.466 0.782  0.867 1.106 1.519 1.613  2.240
R, 0.110  0.169  0.289  0.427  0.302 0.296 0.715 1.008 1.214 1.571 1.639  2.076
A, 0.011  0.009 0.067 0.062 0.080 0.170  0.067 0.142 0.108 0.052 0.026  0.164

P R./% 8.8 59 304 168 20,9 364 8.6 16.4 9.7 3.4 1.6 7.3
S 0.004  0.004 0.005 0.006 0.005 0.005 0.010 0.016 0.022 0.039 0.044  0.087
R, 0.143  0.164 0.297 0.461  0.290 0.294 0.764  0.982 1.117  1.361  1.321  2.604
. A, 0.023  0.004 0.076  0.095 0.093 0.171  0.019 0.115 0.0l  0.158  0.292  0.364
! R./% 18.7 2.5 341 26,1 243  36.8 2.4 13.3 1.0 0.4 18.1 16.3
S 0.034  0.039 0.071 0.111  0.070 0.071  0.183  0.236  0.268 0.327  0.317  0.625
R, 0.117  0.134  0.362  0.628 0.286 0.360 0.815 1.111  1.117 1.337 1.224  2.352
A, 0.004 0.025 0.140 0.263 0.096 0.106 0.033 0.245 0.011  0.182  0.389  0.112

K R./% 3.0 159 631 719  25.1 2.8 42  28.3 1.0 120  24.1 5.0
S 0.202  0.428  1.434 2,061 1.198  1.428  2.406 2.869 2.877 3.176  3.026  4.295
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