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Lens centering and sensor positioning for the wide-field high-definition camera

GUAN Wei, WANG Zhangli*,LIU Weiguang, SU Ying, WANG Zhonggiang
(Xi’an Institute of Applied Optics, Xi’an 710065, China)

Abstract: A wide-field high-definition imaging system typically consists of a transmission optical lens and a detector
with hundreds of millions of pixels. It features a large field of view and high-resolution requirements, imposing extremely
stringent precision demands on the alignment process. To address the manufacturing needs of such systems, a lens alignment
method based on light centering processing is proposed. Through a segmented quantitative bonding process, the surface
shape variation of optical lens elements before and after bonding is controlled within 5% . Utilizing an optical axis alignment
method based on the rotary centering principle, the angular calibration accuracy of the optical lens axis achieves 6 arcseconds
(6”). Furthermore, a lathe-based alighment method with measurement feedback compensation enables the calibration accu-
racy of optical lens group spacing to reach 2 micrometers (2pm).Simultaneously, a precision alignment method for the detec-
tor in wide-field high-definition imaging systems is presented. To overcome the limitation of small field-of-view in conven-
tional collimators, which cannot evaluate full-field performance, an arrayed target generator is employed. This method quan-
titatively calculates the image sharpness across the entire field to evaluate alignment accuracy, ensuring the high-precision co-
incidence between the detector photosensitive surface and the optical lens image plane. The achieved alignment accuracy is
3pm.Finally, physical prototype development and outdoor field tests demonstrate excellent global and local image quality of
the imaging system, verifying the effectiveness of the proposed methods.
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