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Abstract A novel technique is proposed based on Fourier modal expansion and least-square fitting to reconstruct a
=

two-dimensional wavefront from phase difference resulting from large shear. By using Fourier expansion, the

Fourier coefficients of two-dimensional wavefront are computed from two one-dimensional difference wavefronts

which are acquired by shearing interferometer, A recipe for data pre-processing is presented to solve information

leakage resulting from large shear. This technique is applicable to situation where the shear amount is larger than
—

one sampling interval, and can alleviate the limitation on the shear amount imposed by conventional algorithm.
Investigation into the influences of shear amount and noise level on reconstruction accuracy is made,
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Fig.1 Reconstruction of a phase function ¢(x,3) =—+5[ (2?+ ") —(2* +3*)+1/6]1+3xy+=x

(a) Original phase function; (b) z-directional phase difference distribution; (c) y-directional

phase difference distribution; (d) reconstructed phase distribution
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Table 1 Root mean square ¢ and P-V (peak-to-valley) value of deviation of the reconstructed to the original

function versus shear amount s

s 2 4 8
4 8.13X10°* 8.13X10°* 8.13X10°*
PV 5.00X10°7 3.47X107* 1.39X1073

16
8.13X107*
5.57X1073

32
8.15X107*
8.95X1072

64
8.40X107*
3.68X107!

128
1.12X107°
1.51

Phase value /rad

B2 355 Hi IR 5 B 2 4 A8 £ 2 A CREAL I 75 B4 Y 22 5 5 5 248 X B9 - 394 B HE R 0. 40D
(2) z FERESTHEMLLT; (b y FTRESMAS; (o BIRBKMALNT

Fig. 2 Phase difference corrupted by uniformly random noise; standard deviation of noise is 40%

of average absolute value of phase difference

(a) z-directional phase difference distribution; (b) y-directional phase difference distribution; (c) reconstructed phase distribution
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Fig. 3 Deviation of the reconstructed phase to the

original phase versus strength of noise
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