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priori knowledge about the object field. The convergence rate was rapid. The simulation results showed this
ical fi

— .

A method of iterative phase retrieval of complex optical field was studied. This method uses a series of

diffraction patterns to solve for both amplitude and phase of the object field by using hybrid input-output algorithm
The method requires a phase plate that need transversely rotated to one or more positions

was greatly enhanced

i The method needs no a
algorithm could fast retrieve a complex optical field in high accuracy. The retrieval accuracy of complex optical field
Fhe method does not suffer any stagnation or ambiguity problem, and it has high stability
optical computing; phase retrieval; complex optical field; transverse rotation; phase modulation
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Fig. 2 Phase distribution of the plate
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‘ initial estimate of object field befor plate: O, (r)(n=0) ‘
T

‘ modulate by plate phase: ¢, , (1)=0, ()P, (1) |

‘ forward FFT: ¢, (R)=7 [p, ("] |

i

‘correct the amplitude: ’/’n',m(R): \/ Im(R)exp[iQw(R)] |

‘ inverse FFT: ¢/ (=71, , (R)] |

update the guessed object field:
0,.,=p,, (1) /P, (1)
0,.,N=0,m-pe, (1) /P, (1)

ifres

otherwise

m=m+1

2
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| wanted object field: 0, ,(r) |
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Fig. 3 Flow chat of phase retrieval algorithm
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Fig. 4 Simulation results of the phase retrieval method

for a complex-valued field. (a) and (b) are
original amplitude and phase, (c) and (d) are

retrieved amplitude and phase
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Fig. 5 Convergence performance of phase retrieval algorithms. (a) different algorithm parameters, (b) different

numbers of recordings
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Table 1 Performance of the algorithm with additive noise

SNR E (M=3, NUM: 300) E (M=4, NUM: 100)

16. 99 0.0102 0.0111
13.01 0.0281 0.0238
10. 00 0.0518 0. 0488
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