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Rapid Visual Detection for Hollow Cylinder Top Surface Defects

SONG Le, LIN Yu-chi, HE Dong, LIU Qi-hai, ZHAO Mei-rong

( State Key Laboratory of Precision Measuring Technology and Instruments, Tianjin University, Tianjin 300072 )

Abstract A new method for undersized part surface defect detection is proposed. In order to meet workpieces with
different sizes and different surface geometry characteristics, we use the rectangular LED array with variable incidence angle
as the light source. The original facing image is captured with CCD and treated with a series of pre-processing procedures.
Then optimized Hough transform is adopted to fit circle rapidly for end face detection. Radial offsets from pixel point to
fitted standard circle are calculated to acquire defected pixel points and then realize the quantitative evaluation for the end

face defect. Experimental results show that this method can realize on-line detection of undersized part surface quality

promptly and accurately as to improve the efficiency of existing production lines.
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Fig. 1  System configuration sketch
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Fig. 2 Original grey scale image
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Fig. 3  Top-surface detection flow chart
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Fig. 4 Image pre-processing results
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Tab.1 Comparative experimental results
PAY TR A S A6
F5
IR AT A3l AN AT A 3h

1 1 Y Y 2 Y Y
2 10 Y Y 7 Y Y
3 234 N N 2 Y Y
4 379 N N 43 Y Y
5 23 Y Y 95 N N
6 8 Y Y 194 N N
7 14 Y Y 19 Y Y
8 29 Y Y 51 Y N
9 27 Y Y 24 Y Y
10 6 Y Y 7 Y Y
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