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Precise center location algorithm for circle target in
CCD laser dual axis autocollimator

AQO Lei, TAN Jiu-bin, CUI Ji-wen, KANG Wen-jing

(Institute o f Ultra-precision Optical & Electronic Instrument

Engineering, Harbin Institute of Technology ., Harbin 150001 ,China)

Abstract: A precise circle target center location algorithm was proposed and the multiscale generalized
mathematical morphological filtering method with multiple structuring elements was utilized for elimi-
nating noise in the image. The subpixel position of circle target was obtained by Zernike moment con-
tour subpixel location algorithm,and the circle target center position was acquired ultimately and accu-
rately using circle fitting method based on least square method. The experiment results show that the
method is stable and accurate located for measuring 2D small angle, and the measuring uncertainty of
this modified instrument is better than 0. 3" within 4 2" range, with the measuring resolution in-
creased by 10 times. The results also show that the measuring resolution and accuracy of the autocolli-
mator can be improved effectively.
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Kg.1 Frame of the CCD laser dual axis autocollimator
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Fig. 2 Multiple structuring elements of morphological

filters
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Fig. 3 Ideal two-dimension edge pattern
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Fig. 4 Standard circle image
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Tab.1 Zernike moment contour subpixel results of standard image(unit: pixel)
MBS Zernike 3¢ fi{H E A 22 LA E FE (20)
(44.423,178.540) (44.423,178.600) 0.06
(71.400,37.463) (71.400,37.423) —0.04
X Jrm (71.400,205. 536) (71.400,205.577) 0.04 0.092
(179.400,209. 430) (179.400,209. 423) —0.01
(185.600,37.463) (185.600,37.423) —0.04
(71.460,37.423) (71.400,37.423) —0.06
(212.537,64.400) (212.577,64.400) 0. 04
Y Jiln) (212.537,178. 600) (212.577,178.600) 0. 04 0.091
(44.463,178.600) (44.423,178.600) —0.04
(179.413,209.423) (179.400,209.423) —0.01
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Tab.2 Zernike moment contour subpixel location results
of the image acquired in experiment(unit: pixel)
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1 (654.892343,394. 515589)
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10 (654.847140,394. 598572)
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Tab. 3 Calibration data of laser CCD dual axis autocolimator
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