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Abstract: A precise alignment method based on special target and fast point matching is proposed. The target
includes four point-pairs for magnification calibration in peripheral area and one large-small point-pair for reg-
istration in center area. Distortion calibration of the alignment system is completed at the first time of opera-
tion. When the optical testing arm or the fabrication arm reset, the target area is focused automatically. The
image captured is used to calculate the magnification of the system. Then, the large-small point-pair is located
and the angle of the line through the two points is employed to adjust the swivel table, while the distance be-
tween the two points is applied for correction of the guide rail. The procedure is repeated iteratively until cur-
rent location coincides with the ideal position. It is proved that the alignment accuracy of the method is about

5 pm, which is better than the precision of mechanical approach and is helpful for rapid and precise optical
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fabrication, and can improve the consistency of the optical testing simulation path and the practical fabrication

Key words: optical fabrication ;optical testing online ;large-aperture mirror; precise alignment ;image registra-

path.
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Fig.1 Schematic diagram of optical fabrication machine
for large-aperture mirror with optical testing de-

vice online
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Fig.2  Target pattern for alignment
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Fig.3 Schematic diagram of rotation angle calculation
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Tab.1 Magnification calibration of the alignment system of the optical fabrication machine

Object Distance/mm Pm Image Distance ( pixels) By
10 (485.09,1333.01) (692.34,1332.85) 207.25 1/10. 966
15 (1116.91,959.87) (1115.43,647.60) 312.27 1/10.917
20 (797.32,283.93) (381.75,284.95) 415.57 1/10. 938
25 (69.83,549.63) (74.43,1073.35) 523.74 1/10. 849
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Tab.2 Calculation of rotation angle and displacement of the alignment system of the optical fabrication machine

L S «
(a) (296.87,1098. 64) (876.85,507.82) -44.47
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dx(c—-a) 91.72 -107.71 -
dy(c-a) 92.04 -106.43 -
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