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Holographic Interferometry of Vibrating Objects and its Simulation
by Means of Digital Holography

Nobukatsu TAKAI*

Abstract

The optical holographic interferometry to be used for analyzing vibrating modes of objects is
described to reveal the information of vibrations recorded in the holograms. The fringe patterns
observed in the images reconstructed from holograms depend on not only the vibration modes
but also the shutter function representing the exposure at the stage of recording the holograms.
Such an optical technique is applied to the digital holography by the computer, and the simula-
tion study on the vibration analysis is executed. The computer simulations with MATLAB are
executed with respect to the time-average and the pulse-stroboscopic methods of holographic in-
terferometry. The fringe patterns are analyzed by using histogram of intensity, and, in the pulse-
stroboscopic method, it is revealed that the maxmum amplitude of vibration can be detected as
the maximum point of the fringe contrast when the phase difference between the vibrating object

and the illumination pulses is changed.
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DFERDKI0(FR) TH 5.

B10(47) 2%, WEP A0 77 7 4 FHEOBRONHAERTH L. M8 OFIEMEDY; &
LABRICE O Y O RO E IS DO FAEBGDI R LN, TOBOBOIHE I
Fx/ — KXy —r (HiDnRy—2) PROPLVEREREE LTALNS., DF ), KEHT
Y cld, BV OB IXEMN L IRBEIRIEOM L LTORONy L VTS 26N 5
((9)). ZOHHE, H5ITREINTWD X2, RERIFEA Y O OIRE)OE R ATRE & 7%
D, WEHRIEDHIRT 5 &, THMOHEBAREIMICZE(LT 5. LirL, ZOHBOEREOMHE
RS, THROBIET—RRICET V. 20X ) ZREEFEEOSHATT 2 TOHAZIZHHEIC
HhTwa.
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b T, 22T, [0,255] OMEIZHEILENTWE ZOTHMBEDO L A NI LERD
7o, TOEESHINAG)THL., Z2IZALNL LI, A NI LG5M0IE, HREEA100 XL
DINEWEZAHIZREZRINOGA DY, —HE72, 2008BR5EHNMED L 2 AHIZIO5F
ot L CTHNL., ZORHEIE, BoFSiHEoRCEDERSS, € L THREIRB O D50
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$Digital Holography.m

clear ; close all

o
°

[1] ANEGROFEHAH, HHAHERR
Ximage=imread (’ Lena256.bmp’) ; S B[R DETE A A H

Ximage=double (Ximage) ; s FPRER
N=512 ; s AATILDT 4 —IVRHAX

X=zeros (N) ; s 7 4 —JLRxDO#EE
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% End of file
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% File name : VibrationHoloAnalysis.m
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