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Electronic speckle pattern interferometry with high resolution power based on Fourier transform using
only two speckle patterns is proposed by using the new optical system. Furthermore, the distributing
situation of deformation information in speckle pattern which is grabbed by the optical system is also
discussed in frequency domain. In experiments, the measuring accuracy of the method is discussed in
the measurement of out-of-plane deformation by rotating a flat plane. It is confirmed that the accuracy
of the method is higher than 1/250 wavelength of light source and that the out-of-plane deformation with

a concave phase distribution can be also measured.

Key words: electronic speckle pattern interferometry (ESPI), convex or concave out-of-plane deforma-
tion measurement, high resolution power measurement, unresolved speckle
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Fig. 1 Optical system.

KT, MEROCAMIAZ b oML e NRE L
THBER IR Z TV, FTL WL ARy 7V TEEM O FR)
PEzRLTws, 618, FEDRERIC X b FEET 2ot
ZIEDFHAIERRIC & > T, ZIGHAIR O TR 2 Bt L
Tw3,

NS DEERIRE D, F L CIHTEMNIE 2 D2~y
INRE = DHEMCT, MihEHRO MR Lz ) &
TR DS I RAE IS BB TH 5 2 2R L TV 5,

2. FLLEAERICKVERENAZANY JILNG —

> OME
2.1 FARTAHVDEZAXNY JILTFERLZER

AWZE T, Fig. 1 (a) I3 T &9 2 N¥ERZH T,
BEHIBED ARy 2V 8% — v 2L, EWiHE%ZT-
Tws, iz, Ay 7 VTHEGCE, WENSR2 5D
MR Z BIEG PR TR S ¢ 2 DD B 7= 012, ER
DI R TEHBROEL R I N T, RiFEcH w206
HRTIE, BNV ROMBRL v ADWEEZZTL Lk
, SRR TFRIEE LTHEZ 5 I EDTE S L) ITHK
INTLBY, AU KD, HERD I T — 2 ZMIHNT
[A[#E (yawing) S 2 2 LIk > T, ARy Z LN
SN 5 22N s HEtE RO B 2 HlE 2 2 L TE %,
¥/, 3 7—2%[AKE (pitching) S¥ 52 LICL-T,
22 iR E RO DO T2 2L 3¢5 2 L b ARETH
5. ZONEZREHGT, Fig. 1 (a) 1287 &9 22l

257 (39)



o
] l"’l"lllyl

-1/3.4 // F
F. 0 134 [period?pixel]
[period/pixel]

(a) Speckle pattern (c) Speckle pattern
in frequency domain

Fig. 2 Feature of speckle pattern grabbed by the optical system.
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Fig. 3 Location of information of deformation.
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Fig. 4 Relationship between location of information
of deformation and angle of mirror.
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(a) Vertical set  (b) Horizontal set
( S¢=30.6um, 6,=0 degree, 0,=0 degree )

Fig.5 Speckle patterns grabbed by using half-circle aperture.
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Fig. 6 Processing of speckle patterns.
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Fig. 7 Map of unsolved speckle in speckle pattern.
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Fig. 8 Specklegrams and phase maps.

ENHEINTOE LD 5, FRERD BT IEAK
B AE ) BEE DD s Thh, HFLE TV
VYIVT FARy 7 Eidwinwboths, LarLl, b
HOEFETIE, o7 YUY VLT FARY 7))L L5
SNTLE-STVS, S8, XVFEHENETYYYILTF
ARy 7T 2 K OB 2 ARy 7 L oHE
KHEDOWTHH L ATER LBV DEEZTVREHD
D, AT, R7ICR Ly 72H0T, 0EFT
TYUYIT RARy 7 )VOERRNEEL, WG % 6T
THIEELT,

PDEDEIICLTRDET VY VLT RARY 7 LDF
fefriEi~y 7&, A (10), X (11) TRKDEARY 7)1
TIRNEDEERDBIEICLST, TYYUVILT R
Ry I VORI ETR 2L, 2z
7= 28 LTI CHBIZ L 72 b DA%, Fig. 6
(e), (f) TH3. BRI b IEZSHDDAMEIZEL
LTwiWwbDo, B T/NA 7 Ao 03RNE S 1
TWwL I LZ2MERTHIENTE S,

3.4 (ItERHER

Fig. 6 (e) IT/RTEMRIEE & 2 “Ru/N Y PSR 7 4
VY —HOTESRAOAZINT 2 &, ZBICR 500
A /2 rad 7z % Fig. 8 (a), (b) I/ THREIRIE S
ns,

Fig. 8 (a), (b) (X E KD AEDS /2 rad H7e > T
DT, Fig. 8 (b) D% Fig. 8 (a) DI TRL, %
D% WOIEERBUCRAT 2 &, ZIBICHE S MAHDZLEL
FAQ ERDLIENTESL, ZDXH L THS NN
AiniFig. 8 (¢) TH B, TaEMHEESF L 72 b DH Fig.
8 (d) TH%. X5, Fig. 8 (d) DAiHIHi % FEERICE
BB EMM L 72D Fig. 9 TH 5, HTDHIhb
B —ANHFEL T0 500, ZOBEOEERIC (AR
A LRI L 2D L DEDIFS D E X

42 %% 5% (2013)

Standard deviation = 0.0481 rad

700

Phase [rad]

y [pixel]
x [pixel]

700 0
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cave phase distribution.
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Fig. 11 Phase maps.
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