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Profile measurement for micro-varying liquid surface
based on chessboard grating Ronchi test

ZHANG Ming-zhao, WANG Bo-xiong, LUO Xiu-zhi, LIU Guo-zhong., HU Bai-qing
(Department of Precision Instruments and Mechanology . Tsinghua University . Beijing 100084, China)

Abstract: Based on chessboard grating Ronchi test,a micro-varying surface profile measurement meth-
od was proposed, which can measure the slopes in two orthogonal directions of the surface simultane-
ously for reconstructing the surface profile by only one deformed chessboard grating pattern. Informa-
tion of the two orthogonal directions in deformed chessboard grating patterns can be effectively separa-
ted and extracted through simple differential operation and extremum tracking. Based on the proposed
method and the data extraction algorithm, a micro-varying surface profile measurement system was
built up to measure a stationary surface and a varying surface. The results show that the system meets
the measurement need of micro-varying liquid surface in some research fields with its resolution less
than 0.1 pym and measurement range more than 50 pm.
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Fig. 1 Principle of surface profile measurement

based on Ronchi test
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Fig. 2 Pattern of chessboard grating
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Fig. 3 Information interference between the two or-

thogonal directions
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Fig. 6 Optical set-up of measurement system
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Tab.1 Main elements and their parameters

TG4 FR E 2 A
HWoLAE Fm He-Ne
K 632. 8 nm
i Hh ) A 25 mW
PR ER 2 Y5
R A R 40
BEALR 0.65
V2 i) pyil K9
Vi, 1+ 1(45°0)
P 2 <15
W H B HiE 120 mm
fEHR 600 mm
et KN 16 mm X 16 mm
/IR SURN 0.25 mm
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Fig. 7 Measured surface profiles of silicon oil(Cunit: pm)
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