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Improvement of the Robustness of Hartmann Wavefront Sensor
by Using Zernike Moment
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Science and Technology, Wuhan, Hubei 430074, China)

Abstract The Hartmann wavefront sensor is commonly used in adaptive optical (AO) system to measure the
wavefront aberration. Noise and assembly errors decrease the accuracy of a Hartmann wavefront sensor, thus
degrade the quality of the AO system. The moment theory, which has its origin in digital graphic discipline, is
introduced into AO system, The Zernike moment is utilized as pre-processing filter because it is insensitive to noise

and rotationally invariant. Hence the AO system becomes less sensitive to noise, and no high assembly precision is

required.
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Fig. 1 Experimental adaptive optical layout
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Fig. 2 Flowchart for AO system with noise deduction

by using Zernike moments

XA FR CCD BE#EFT T 5L 5, PRI TR 2 b b
T B9 W AR B AR 2 AR SR AL, SEIR SRR R O AR BT
e 7 IR SERR B R 1 TR .

F 1 Zernike FEHREME &M ENEE ML R

Table 1 Utilizing image reconstruction based on Zernike moments to deduce noise affection

CCD threshold 0% 1.0% 2.5% 3.5% 6.5%
No noise deduction 0. 354 0. 382 0. 201 0.109 0.092

RMS /pm - - -
With noise deduction 0.111 0.108 0.103 0.097 0.091
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Fig. 3 Flowchart for AO system with rotational

correction by using Zernike moments
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Table 2 Experiment with rotational correction by using Zernike moments

I I I\ A4
No rotational correction 0. 377 0.526 0.123 0.220 0.102
RMS for H,/pum = = =
With rotational correction 0.101 0.112 0. 098 0.109 0.093
RMS for H;/pm 0.101
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