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Industrial lens design of aspheric double telecentric
based on machine vision
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(1. School of Optical and Electronic Information,Changchun University of Science and Technology , Changchun 130012, China;
2. CRRC Changchun Railway Vehicles Co. ,Ltd. ,Changchun 130062 , China;3. College of Mechanical
and Electrical Engineering,Changchun University of Science and Technology , Changchun 130012, China)

Abstract : According to the demand for precision measurement of large size parts,a set of double telecentric industrial
lens based on machine vision is designed,which can effectively replace the human eye for testing. The system adopts
a symmetrical structure consisting of 7 lenses with aperture diaphragm in the center. Two new aspheric surfaces are
introduced to improve the imaging quality,and the volume of the system is reduced to the greatest extent, making the
total length of the system 292 mm. When the Nyquist frequency is 50 lp/mm,the MTF value of the modulation trans-
fer function is all higher than 0. 6, and the tolerance analysis is carried out to meet the imaging requirements. The sys-
tem working distance is 127. 3 mm, the pupil diameter is 300 mm, the depth of field is 80 mm,the maximum distortion
is 0. 005% ,and the telecentric degree is less than 0. 01°, which realizes the design requirements of large aperture,
large depth of field,,and low distortion and achieves the purpose of double telecentric. The system can be widely used
in aerospace ,railway bus,automobile and ship production and testing.
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Fig. 1 Schematic diagram of double telecentric
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Fig. 2 Configuration diagram of optical system
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Fig. 5 Astigmatic,field curve and distortion curve
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Tab. 1 Analysis results of Monte Carlo

Nominal 0. 603574981
Best 0. 623409672 Trial 16
Worst 0. 600012364 Trial 5
Mean 0. 602801689
Std Dev 0. 033597601
Compensator Statistrics
Change in back focus
Minimum -0. 139405
Maximum 0. 178493
Mean 0.016342
Standard Deviation 0. 043982
0% > = 0. 589803452
50% > = 0. 600798342
10% > = 0. 621546909
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