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Recovering image using a genetic algorithm based phase diversity technology

LIU Xin, LI Da-Hai

(College of Electronic Information, Sichuan University, Chengdu 610065, China)

Abstract: Phase Diversity (PD) technology estimates both the wave-frant phase and object by two fo-

cused and defocused images with known phase . The basic principles of wavefront sensing based on phase

diversity method are expatiated, and the genetic algorithm is proposed in the data post-processing of

phase diversity testing aiming at dealing with the multi variables, the highly nonlinearity, the Uncon-

strained condition and large amounts of calculation of merit function. Computer simulations are used to

validate the algorithms and techniques, as the results show that this GA-based method can effectively re-

cover wavefront phases and object. An image restoration and wave-front detection sensor by using PD

technology was designed. The sensor shows that this Phase Diversity technology can improve image qual-

ity .
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Fig. 1 Schematic diagram of PD technology
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Fig. 2 Collected focus image,defocus image and restored images when One of the Zernike coef-
ficients is changed
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Tab.1 Comparison of Zernike coefficients by the value of PD technology and default
Zernike items 4 5 6 7 8 9 10 11 12
—0.999 0.999 1. 001 1. 000 —1.001 1. 001 1. 000 1. 000 1. 000
default —1 1 1 1 —1 1 1 1 1
deviation 0.001 —0.001 0. 001 0. 000 —0.001 0.001 0. 000 0. 000 0. 000
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Fig.3 Collected focus image, defocus image and restored images of matrix aperture and resolu-

tion panel when phase is random
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Tab.2 MSE, LS and SR value of different images

. Evaluation Foucus Defocus Restored
object . . . .
function image image image
Matrix MSE 22.785  47.529 0.1532
aperture SR 0. 4491 0.3417 0.6747
Resolution  MSE 5756.2  5856.2 41.135
panel LS 21. 96 18.95 237.82
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Fig. 4 Comparison of(a)focus image, (b)defocus image and (c)restored image
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