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Research on Groove Width Detection of Right-angle Trapezoidal Groove of
Cylindrical Parts Based on Machine Vision

LI Hong-gang , DU Wen-hua, ZENG Zhi-qiang , XIAO Xiong, HAO Jin-chao

(North University of China, Taiyuan 030051, China)

Abstract; A machine vision system was constructed using industrial cameras, lenses, computers, and specialized im-
age processing software according to industrial inspection speed and accuracy requirements of groove width detection of
right-angle trapezoid groove of cylindrical part. Groove width detection method of right-angle trapezoidal groove of cy-
lindrical parts was design based on image processing algorithms. Comparative experiments showed that the detection ac-
curacy of the system in groove width of cylindrical part can achieve micron order, which is better than manual measure-
ment using a dedicated groove width measurement tools; the measurement results are not influenced by subjective fac-
tors; the efficiency is very high.
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Fig. 1 Sketch map of the detection system
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Fig. 2 Right angle trapezoidal groove of cylindrical parts
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Fig. 3 Image after median filtering process
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Fig. 4 Image after threshold segmentation
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Fig. 5 Image after select_sharp operator process
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Fig. 6 Extracted sub-pixel edge
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Fig. 7 Image after rectangular matching
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Fig. 8 Schematic diagram of image after rectangle matching
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tuple_tan(90°-6,Tan)

tuple_mult( Tan, Length * 2, Prod)

tuple_sub( Length * 2 ,Prod , Diff)

tuple_add( Diff , k , Sum)
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window”, Row+30, Column+50, ‘black”, “true”)

CEERNE9,

F5E . 1.995

Ko a8 EiRER

Fig. 9 Display of the operation results
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Tab.2 Measurement results of three kinds of measurement method for the same part mm
MERE 1 2 3 4 5 6 8 9 10 11 12 13 14 15
HefisX 1.998 1.995 2.001 2.004 1.996 2.001 1.999 2.008 2.004 2.001 1.998 2.005 1.997 2.006 1.996
AEfEf= 1.995 1.993 2.003 2.002 1.996 2.003 1.998 2.001 2.003 1.993 2.002 1.993 2.004 1.999 1.996
*x3 2HMAUEFENTEAZHHNNELER
Tab.3 Measurement results of two kinds of measurement method for different parts mm
WEET 1 2 3 4 5 6 8 9 10 11 12 13 14 15
Hefih = 1.987 1.989 2.003 2.011 1.998 2.005 1.999 2.007 2.014 2.001 1.998 2.015 1.997 2.006 1.986
ezl 1.989 1.988 2.006 2.012 1.996 2.006 1.997 2.004 2.013 2.004 1.997 2.013 1.999 2.003 1.988
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