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Selection of Sampling Points in Two Dimensional Lateral
Shearing Interferometry

WANG Hong-jun,ZHANG Cong, TIAN Ai-ling, LIU Bing-cai
(Shaanxi Province Key Laboratory of Thin Film Technology and Optical Test ,
Xi'an Technological University, Xi'an, Shaanxi 710032, China)

Abstract: To realize the widely use of phase shift type lateralshearing interferometer in large-diameter
aspherical online detection, the measuring for aspherical surface by lateral shearing interferometer was
simulated to reconstruct the two dimensional surface. Shearing displacement size and sampling points
numbers in the x and y direction of simulated aspheric surfaces were analysed, respectively. By using
least squares method to strike waves difference and Zernike polynomial quasi to reconstruct wave-front, a
non-spherical surface was simulated. The results indicate that, it's suitable to set the shearing amount of
one-tenth about the size of the aperture to guarantee high precision, and only 49 discrete sampling points
are needed to display the two dimensional surface topography by using Zernike polynomial fitting. The
conclusion provides a theoretical guidance for the phase shift type two-dimensional wavefront
reconstruction of lateral shearing interferometry and technical support for the online practical application
of large-diameter aspherical surface measurement.
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Fig. 1 Schematic of lateral shearing interferometry
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Fig. 2 Sampling points selection in 2D date processing
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Table 1 Zernike fitting chart of different sampling points

(A=632. 8 nm, shearing displacement s=8 mm)

PV relative RMS relative

PV/a RMS/A

error/ (%) error/(%)
9 sampling
. 134.333 0 16.9724  0.937 5 0.863 9
points
25 sampling
. 34.5884 5.784 7 0.757 2 0.600 7
points
36 sampling
. 14.110 6 3.217 8 0.405 1 0.282 2
points
49 sampling
. 12.264 9 2.3657 0.315 6 0.0237
points
64 sampling
11.9323 2.3486  0.296 4 0.016 6

points
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Table 2  Zernike fitting chart of different sampling points

(A=632. 8 nm, shearing displacement s=12 mm)
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Fig. 6 Fitting chart of different sampling points number
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PVQ)  RMSQD
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