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Measurement of Plane Grinding Surface Roughness
Based on Machine Vision

Shi Xiaojun Zhang Xiaohui Hu Zhongxiang Teng Jiaxu

(Academy of Armored Forces Engineering, Faculty of Equipment Remanufacture Engineering, Beijing 100072, China)

Abstract Based on the machine vision technique, a method for measuring the three-dimensional parameters of plane
grinding surface roughness is put forward for fast and on-line roughness measurement on plane grinding surface. In
this method, the plane grinding surface image with R, ranging from 0.1 to 1.6 pm is acquired by CCD and stored in
the computer. Firstly, the mid-value filtering, the edge strengthen and the image binary conversion are used to pre-
processing the image, and then the values of plane grinding surface roughness are got through characteristic
acquisition. It is proved by the initial experiment that the three-dimentional evaluation method put forward in the
paper is feasible. When incident intensity is between 0.7 X 10* ~1.3X 10"lux, incident angle is between 30° and 50°,
root mean square value decreases with the increment of R, . When incident angle is around 30° and R, >>0.3 pm, the
kurtosis and R, have good correlation; When incident angle is 50° and R, >>0.4 pm, the kurtosis and R, also have good
correlation.
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Fig. 1 Block diagram of measuring system
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(a) image before mid—value
filtration

(b) image after mid—value
filtration
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Fig. 2 Images of a grinding before and after mid— value filtering
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Table 1  Correlation of S, and R, under different experiment conditions

Incident Incident Correlation
Sample 6 Sample 7  Sample 8 Sample 9 Sample 10

angle intensity value with R,
High 318 280 276 278 254 0.9385
30° Medium 280 219 214 197 192 0.9589
Low 254 222 172 132 129 0.9552
High 316 310 248 244 199 0. 8962
50° Medium 310 240 224 220 184 0.9711
Low 260 238 168 157 122 0. 9459
High 216 200 294 290 212 0. 4467
70° Medium 238 206 195 198 170 0.9447
Low 230 154 180 122 106 0.8708

R, /pm 1.584 0. 877 0. 409 0. 306 0.141 —
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Table 2 Correlation of Sy, and R, under different experiment conditions
Incident Incident Correlation
Sample 6 Sample 7 Sample 8 Sample 9 Sample 10 .
angle intensity value with R,
High 0. 6955 0.8109 0.8725 0.9013 0.7671 0.9981
30° Medium 0.8171 0.8352 0. 9335 0.9488 0.9073 0.9178
Low 0. 9484 0.9518 1. 0939 1. 3386 0. 9966 0.7687
High 0.6268 0.6381 0.6682 0. 6494 0.6813 0.9311
50° Medium 0. 6531 0.7423 0.7603 0.6861 0.7739 0.9691
Low 0.8328 0. 8708 0.9951 0.7512 0. 8833 0.9152
High 0.6972 0. 6509 0.6638 0.6128 0. 8039 —
70° Medium 0. 7479 0. 6687 0.6701 0.6321 0.9215 —
Low 0.9217 0.8574 0.8141 0.7942 1.1736 —
R, /pm 1.584 0.877 0.409 0. 306 0. 141 —
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Fig. 3 The correlation curve of R,, Sy,and R,
N parameters for characterization 3-D surface topography-1I1[ ] ].
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