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Abstract For the weak target detection, the existing methods still have the problem of large detection error. In
order to improve the accuracy of the centroid detection of the Shack-Hartmann wavefront sensor, an improved
distance-power index centroid detection algorithm is proposed. The proposed algorithm is compared with several
existing centroid algorithms under different conditions, the simulation results show that the centroid detection error
of proposed algorithm is lower and more stable than that of other algorithms under the factors of different signal-to-

noise ratios, different spot diameters and different pixels in sub-area.
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Fig. 1 Simulated light spot and its image on CCD.

(a) Original light spot; (b) light spot without noise; (c) light spot with noise
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Fig. 2 Calculation error of each algorithm under different cases. (a) Variation of calculation error with SNR;

(b) variation of calculation error with the moving distance of light spot; (c¢) variation of calculation error with

CCD sampling frequency; (d) variation of calculation error with spot size
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Table 1 Average error of each algorithm under different variables pixel
) Variable
Algorithm - - - -
SNR Moving distance CCD sampling frequency Spot size
ATCG 6.2830 6.7298 2.2046 3.2447
GCG 3.8337 4.9326 1.3469 2.0478
PCG 6.0810 6.5736 2.1522 3.2113
DPCG 1.0155 1.3818 0.3588 0.7205
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