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Fig. 1 H-S scnsor’s sub-aperture
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Table 1 The number of multiplicative time in different algorithm
Number of H-S'y Iterative Inverse matrix Matrix extended
sub-apertur FFT algorithm algorithm Gavss elimination algorithm inversion algorithm
§X8 1754 2.401X10° 3.922X10* 1,176 X 10° 4,706 <10°
16 X'16 8490 5.063X 10" 3. 797X 108 1. 139X 107 4,556 X107
32X32 38986 9.235X10° 2.958 X 10° 8. 875X 10° 3.550X10°
64 X 64 1.7428X10° 1. 575X 10° 2,084 10" 6.252X10" 2,501 10"
128X128 7.662X10° 2.601X 107 1. 399X 10" 4,196 10" 1. 678X 10"
256 X256 3.335X10° 4, 228X10° 9, 165X 10" 2. 749X 10" 1.100X 10"
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Fig. 2 The wavelront mecasured by 32X 32 H-S scnsor
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Fig. 3 The wavelront mcasured by Zcgo inter{cromceter
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Fig. 4 The residual error of wavelront mecasured by H-S
compared with Zego interferometer
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Fig. 5 The reconstruction precision for the [irst

65 order Zernike polynomial
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Wave-Front Reconstruction Algorithm of Shack-Hartmann Sensor Based
on FFT Algorithm

Duan Haifeng Yang Zeping Zhang Yudong
(Institute of Optics and Electronics, The Chinese Academy o f Sciences, Chengdu 610209)
(Received 17 September 2001; revised 27 May 2002)

Abstract: Based on the fast Fourier transform (FFT ) algorithm, the wave-front
reconstruction algorithm of Shack-Hartmann sensor is described. The fast Fourier transform
is used to diagonalize and decouple the wave-front reconstruction equations which is deduced
from the least-squares criterion. The algorithm is accurate and stable. And the superiority of
real-time be comes notable when the Shack-Hartmann sensor’s spatial resolution is getting
higher.
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