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Shape and Deformation Measurement by Phase Analysis of
Interference Fringes or Projected Gratings

YOSHIHARU MORIMOTO,! TORU MATUIt and MOTOHARU FUJIGAKIt

Accurate shape measurement methods using optical phase analysis proposed by authors are
introduced. Especially, the theory and applications of the integrated phase-shifting method,
the phase-shifting method using Fourier transform, the accurate shape measurement method
using a reference plate, and the digital holographic interferometry using windowed holograms

are explained.
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Fig.1 Distributions of brightness and phase of grating or
fringe patterns.
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Fig.2 Images obtained by phase-shifting method and
phase analysis of phase-shifting method using

Fourier transform.
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Fig.3 Shape measurement by grating projection method

(Moire topography).
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Fig.4 Brightness change in integrated phase-shifting

method for rectangular grating pattern.
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Fig.5 Shape measurement by real-time integrated

phase-shifting method.
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Fig.6 Brightness change in integrated phase-shifting

method for cosinusoidal fringe pattern.
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Fig.7 Out-of-plane displacement measurement of micro

accelerometer.
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Fig.8 Shape measurement method using reference plane.
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Fig.9 Shape measurement of screw.
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Fig. 10 Optical system for phase-shifting digital
holography.
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Fig.11 Holographic interferometry.

0000000000000000« =007/2070
3r/2000000000000000 CCDOOO
000000 g(z,y) 00000000000000
9(z,y) = ao(z,y) explido(z,y)} (16)

cCcDOO0O0O00000O00000 CcCcboOoOn
000000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000

00000000000000

ik(X? + YZ)]
2R

. 2 2
XF{exp[%}g(x,y)}
(17)
O000w(X,Y)OOOOUOOoOO0OODODoOoOORO
CChDODODO0OU0ODOoO0kOOODODFOOODOOO
gobooOoobooobbobooboboobooobooo
ooobOoooobooobobooooboooo
goboboobooboboobo nroooooo
0000000000000 000A¢(z,y) OOODO
0 w(z,y) 000OU0D0O0ODO0OOO0OOOOOOOOO

u(X,Y) = exp {

w@ﬂj:ﬁAMXY) (18)

000 AD00D0000000

8.2 00D00O0DOODOOO
01000000000000000000000
00 960x 960 000 81000000000000
000000000000000000000000
000000 12(a) 0000

0000 13(a) 000000000000000
000 240x240 000000000000000
000000000000000000000000
0 13(b)00000000000000000000



Vol. 47 No. SIG 5(CVIM 13)

@ #koy 7L\7b\ bﬁﬂ‘ﬁ b)165 \ill‘l'\ 073 Lo R

012 0O0O0O0O0DoOODOOO
Fig.12 Phase-difference distribution of cantilever.
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Fig. 13 Divided holograms and reconstructed images.
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