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Hybrid Image Processing by the Aid of Defocussing
Technique for Interferogram Analysis
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Optical-digital image processing by the aid of defocussing technique is investigated for the
analysis of interference fringes. Peaks of fringes are detected by this hybrid image processing
with high speed. Moreover, the defocussing technique is effective for noise reduction of image.
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Fig. 1 Intensities of a cross section of inter-
ference fringes at focussed and defocussed image
plane.
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Fig. 2 Hybrid image processing system for
interferogram analysis.

EERBBRAIEL OB A BB S B ik - TH
5. TV X I A NICEBRITFRK 266 X256 (T
A, 64 Lt BFL SN TEHEBRD 7+ 27 iCA
NEND. FROEAMSHERICK - THETSh, BE
Re=2—-FkicERINE. BEOLYXRTRT7
—H RIS U THERBOLTHICENT 5. ZDDEHE
BEZDTT7 + —Hh AR LOREBBE—R T L i
Lig<73y, DBONBIREELEZTLED T E05H
5. REEBRTE, TV #1475 Ly XZROFIAIESEEICK
DEBENCT VY M) v 7 BERDEROTEROE
BBVl TOF ey b w7 %¥HR
K& D ERBRIBATHRENCTET L0, KREIINE
EHLET ARG ER S, LichioT, REENHE
FICHBLTF 7+ —HRERTH, ROPLEE 57
AEROREZIRED LI, Fh, AZRO LS ik
PEEMREEEEIC IR L TR Ic R EVWiEA, v v X%R%E
WET S L RBEEMRET S & EEMETH 5.

T & —H ANBEEROZFRRORSBLIIZATOF
JETiTEhh s, BUICHERICESEADYE, S
DF 4 ATIANTS. KRic TV #4510y X%%H
BLTF7+—#28H, AULKHEBDOT + X7 I1A
NT2. 20K, F7+—HZRBRE=F —2RE5
RET 5. RICFHFEBICIOEEBRE T 7 + — 5 2 EE
DRRERD, ZDEHTTEEO €—7 B2 KT
U, #REe=4—LicE RT3 COMD70—F+
— +% Fig. 3 iTRd.

LDF7 +—ARBEERAO I THBRORE R, =
DFEBEDPLOMP B X DIT, mxn CERLINIEHBET
—2Z 1T O OEELTRELT $DTH 3. L
8-> THHMC LEROMBEETTIE - 70 X0 TRAFAIE
AWb 5. fcEZE, FEBKRD Fig. 4 k5 05%G%

187(37)

TART

INPUT INPUT
f f%xh

DISPLAY DISPLAY
f fXh

O O O O
STORE STORE
f f % h

DETECT
INTERSECTING
POINTS f&fxh

|

DETECT
PEAKS OF f

)

DISPLAY
RESULT

o O

.Eﬁﬂ.

Fig. 3 General flow diagram of the peak detec-
tion of fringes: “f” is
“f%h” is defocussed one.

focussed image and

— 1st._ SCAN
-

Fig. 4 Peak detection processed by scanning
in two directions.
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Fig. 5 Experimental results of peak detection
of interference fringes by Twyman-Green inter-
ferometer. (a) focussed image sampled into
256% 256 pixels, (b) defocussed image, (c)
intersecting points of focussed and defocussed
images, (d) peaks of interference fringes.
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Fig. 6 Mach-Zehnder interferometer.
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Fig. 7 Interferogram of an optical glass plate
with tilt of reference wave.

Fig. 7.

Fig. 9 3-D plot of analyzed fringe data shown
in Fig. 7.
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Fig. 10 Interferogram of optical glass plate
without tilt of reference wave.
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Fig. 11 Peak detection of interferogram with
high frequency noise. (a) interferogram of two
plane wave, (b) result of peak detection.
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Fig. 12 Result of peak detection using defocus-
sing technique for noise reduction of inter-
ferogram.
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