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Fig. 1 Cast iron testing piece
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Fig. 2 Original surface image of the testing piece
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Table 1 Surface roughness of nine testing pieces

RIS MR/ wm HE/ wm
1 0.323 0.529 0.252 0.368
2 4.198 3.852 4.590 4.21
3 6.219 5.331 3.326 4.95
4 5412 3.793 5.985 5.06
5 4.675 5.657 5.208 5.18
6 5.287 5.428 5.392 5.36
7 6.640 4.937 6.199 5.62
8 5.835 6.034 6.196 6.02
9 6.590 6.119 5.671 6.12
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Fig. 3 Gauss-Laplace transformation images of the surfaces with different roughnesses
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Fig. 4 Binarized images of the surfaces with different roughnesses
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Fig. 5 Frequency spectrums of the surfaces with different roughnesses
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Fig. 9 Ra training simulation prediction results
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Fig. 6 BP neural network model
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Fig. 8 Brightness ratio curve
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Fig. 10 Number of simulated training

Table 2 Simulated Ra contrast table

X e RET FERIR, R, WA BRZE 5T /%

1 0.37 0.368 0.002 0.05
2 422 421 0.01 0.023
3 4.94 4.95 0.01 0.02
4 5.05 5.06 0.01 0.01
5 5.18 5.18 0 0

6 5.30 5.36 0.06 0.01
7 5.95 5.62 0.33 0.05
8 6.00 6.02 0.02 0.03
9 6.12 6.12 0 0
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Measuring Method of Surface Roughness of Casting Based on MATLAB

Image Processing
SHAO Chang-li

( School of Materials Science and Engineering, Harbin University of Technology, Harbin 150040, Heilongjiang, China )

Abstract:

Aiming at the problems of cumbersome operation and easy damage of instrument probe when measuring the
surface roughness of castings using direct measurement method, a simulation training identification method
based on BP neural network model was proposed, and the training identification relationship between image
eigenvalue and roughness was established. Taking nine cast iron test pieces as the experimental samples in
this work, their surface images were analyzed by MATLAB so that two eigenvalues (duty cycle and brightness
ratio) were obtained and then the rule of eigenvalue was deduced. The comparison between the simulation
system of BP neural network in MATLAB and the roughness parameter Ra was made. The results showed that
the training accuracy of the proposed method was as high as 99.98% via 211 times of testing training, with

effective and satisfactory results.
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