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Bilateral telecentric system for image measurement of small parts

XIA Bing , WANG Min, GUO Qiaoshuang , WANG Fen

(Key Laboratory of Optoelectronic Science and Technology for Medicine(Ministry of Education), School

of Photonic and Electronic Engineering, Fujian Normal University, Fuzhou 350007, China)

Abstract: In order to accurately get the geometric parameters of an object, we designed a
bilateral telecentric optical system to collect images of the object and measured the size of
object by digital image processing techniques. We used Zemax to optimize the system, analyzed
the aberration of the image and the transfer function of the system. The system had a long
working distance which was greater than 74 mm. The field-of-view was 80 mm. The largest
distortion was less than 0. 11 percent and MTF was larger than 0. 3 at 190 lp/mm for full field
region of the CCD sensor. We analyzed the stability of the magnification and measurement
deviation, and measured the small parts. The deviation was in the required range.
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Tab.3 Magnification rate

Y /mm TR AEEL R AE A2/ %

69 0.100 25 0.18
70 0.100 21 0.15
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75 0.100 04 0.03
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77 0.099 97 —0. 09
78 0.099 94 —0.13
79 0.099 90 —0.17
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Fig. 9 Image contour extraction
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