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Multigrid Algorithm Based on Transport of Intensity Equation
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Hefei 230039, China)

Abstract: Multigrid algorithm based on the transport of intensity equation is researched to
retrieval phase information from the intensity measurement. Given initial value and stared from
the coarsest grid, a solution is obtained by calculating; regarded it as the finest initial value, an
approximate solution is obtained by calculating; then its residual is calculated and it is restricted
to coarser grid and solving, until to the coarsest grid, followed by corrected the solution of finer
grid. Finally, different frequency error components are eliminated by cycle which on different
sizes grids, and the accurate solution is obtained. The simulation and real experiments show that

the multigrid algorithm can well retrieve the actual phase of the object from the intensity image.
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Fig.1 Sketch of wave propagation
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Fig. 3 Structure of multigrid cycles
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Fig. 6 Phase distribution retrieval in object plane
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Table 1 Error of the results between the proposed
algorithm and Ref. [6]
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