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Evaluation algorithm of curve profile based on discrete points

ZHANG Jin, WANG Zhong, LI Chao, GONG Li, YE Sheng-hua

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

Abstract: For achieving high precision measurement of linear profile for micro-parts, an evaluation al-
gorithm of linear profile based on discrete points is proposed according to the imaging characteristics.
Firstly,an edge detector is used to obtain the edge of the micro-parts. Then, a series of points with ti-
ny interval can be calculated by the expressions of designed profile and a system coordinate is build for
corresponding the points of actual profile and the points of designed profile. Finally, the minimum dis-
tance between every point of actual profile and the point of designed profile is taken as the linear pro-
file error of the point. The experimental results show that the error is less than 2 pixel, so the pro-
posed algorithm can significantly improve the precision and efficiency in the measurement of linear
profile.
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Fig. 1 Picture of measuring system
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Fig. 2 Method of minimum distance
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Fig. 3 Designed profile of micro-part
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Fig. 4 Error by limited fractionization
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Image of a micro-part
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(08575, 48643 ). (08528, 48744 ). MinDis= -0.011076
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(10828, 49231). (10809, 49307 ). MinDis= 0007876
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(13081, 49818). (13091 49871 ), MinDis= -0005395

P06 B 22 5 v i o K

Fig. 6 A parts of data from data table
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Fig. 7 Image of linear profile error
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Tab.1 Measurement resultsCunit: pm)
REERITT) REREIRE CRASTH REmEIRE
1 —12.5 11 —2.9
2 —9.3 12 —4.6
3 —6.8 13 1.8
4 —12 14 2
5 —6.7 15 —4.4
6 —9.9 16 —12
7 4.3 17 —9.3
8 0.7 18 —10.1
9 0.7 19 —17.1
10 —0.1 20 —14.6
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