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Simultaneous and separate measurement of in-plane and out-of-plane
displacements using a phase-shifting real-time holographic interferometer

Suezou NAKADATE, Masaki ISSHIKI

Simultaneous and separate measurement of in-plane and out-of-plane displacements of a diffused

object is presented, which is based on a phase-shifting real-time holographic interferometer. Phase-

shifted holographic interferograms are acquired by a TV camera using each symmetrical illumination

before and after displacement of the object. Phase calculation methods with these fringe patterns are

presented to extract in-plane and out-of-plane displacements separately. Experimental results for two

cases of only out-of-plane measurement and separation measurement are given.
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Fig.1 Cartesian coordinates for out-of-plane

displacement measurement.
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Fig.2 Cartesian coordinates for in-plane displacement

measurement.
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Fig.3 Real-time phase-shifting holographic

interferometer for out-of-plane displacement

measurement.
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ig.4 Real-time holographic interferograms (a) before
displacement and (b) after displacement of a

cantilever-like object.

——

Fig.5 Phase distributions (a) before displacement and

(b) after displacement of the cantilever-like
object. (¢)Phase difference between the two
phases of (a) and (b).
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Fig.6 Out-of-plane displacement of the cantilever-like
object. (a) Contour and (b) perspective
representations where the interval between two
contours is 0.5 um.
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Fig.7 Phase-shifting real-time  holographic
interferometer for separation measurement of in-

plane and out-of-plane displacements.
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Fig.8 Fringe Patterns (a), (c) before displacement and

(b), (d) after displacement of a strain test piece

for each illumination direction.

Fig.9 Phase distributions(b(a), (c) before displacement
and (b), (d) after displacement of the strain test
piece for each illumination direction.
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Fig.10 Phase difference distributions proportional to
(a) in-plane and (b) out-of-plane displacements

of the object.
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(a)

(b)
Fig.11 In-plane dlsplacement of the strain test piece.
(a) Contour and (b) perspective representation

where the interval between two contours is 0.5
um.

(a)

. (b)
Fig.12 Out-of-plane displacement of the strain test

piece. (a) Contour and (b) perspective

representation where the interval between two

contours is 0.5 pum.
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