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Table 1. The coefficients used to construct the phase

(the second column) and the reconstructed results
with MDL (the third to the fifth columns).
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Fig. 1. The description length obtained by the top-down
algorithm without different noise conditions: (a) no noise;
(b) SNR = 100; (c¢) SNR = 10, the short arrow in each
sub-figure marks the size of the model selected by the algo-
rithm; the small size figure in each sub-figure is the local
amplified figure of the description length curve near the

model size.
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Zernike modal wavefront reconstruction algorithm based
on model selection”

Xie Wen-Ke Gao Qiong’ Ma Hao-Tong Wei Wen-Jian  Jiang Wen-Jie

(College of Photon-electron Science and Engineering, National University of Defense Technology,
Changsha 410073, China)
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Abstract

In Zernike modal wavefront reconstruction algorithm, because of a certain number of the low Zernike modes is
selected subjective for making up the reconstruction model, the modes confusion and modes coupling will produced,
the accuracy reduction of wavefront reconstruction is deduced. According to the minimal description length principal, a
principle can balance the model error against model size so as to prevent the model from overfitting. The reconstruction
model is selected by top-down method, and Levenberg-Marquardt nonlinear optimization algorithm is applied to the
solution of reconstruction coefficients, then the wavefronts reconstruction is realized. Under different noise conditions, the
reconstruction algorithm is validated with the numerical simulation of the wavefront reconstruction of uniform amplitude
incidence beam, the results indicate: Zernike modal wavefront reconstruction algorithm based on the model selection

can improve the wavefront reconstruction accuracy, and algorithm possesses the property of resistance to noise.

Keywords: wavefront reconstruction, model selection, minimum description length, nonlinear optimiza-
tion

PACS: 42.30.Rx, 42.15.Fr, 42.15.—p, 42.25.Bs DOI: 10.7498 /aps.64.144201
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