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The Development of In-Plane Displacement Measurement System on
Laser Speckle Interferometry

H. S. Yoon*(Gradugate School, Chosun Univ), K. S. Kim{(Chosun Univ),
C. J. Park(Gradugate School, Chosun Univ),T. H. Choi(Chosun. LARC), J. S. Choi(Mokpo Science College)

ABSTRACT

The measurement method by Laser Speckle Interferometry which uses the interference law which will grow
precedes and with it explains a resolution measurement ability and together the change of place arrowhead and

general measurement,

at real-time measurement sensitivity it has application boat song from candle precise

measurement field it is increasing. But, currently the domestic application technique to sleeps and optical science
military merit by optical science interferometer and directness it composes purchases to the level which it applies
the expensive commercial business equipment the outside and in spite of the technical ripple effect is deficient
even in many strong point. The hazard which complements like this problem point form technical development it
leads from the research which it sees and an application degree and to sleep as the measurement equipment
which tries to develop the small-sized optical science interference sensor and an interpretation program it raises it

does.
Key Words : Electronic Speckle Pattern Interferometry(8 2} 3 2] 23 & 3]¥1 7+ 9]), In-Plane displacement(T 1l 3
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1. M2 ANZE ZHor ugkE 2R SHTHE 7HA)
2 o) =AY EFEolMe) B8} Frtatn
dol Ao} Azbd, FAHAA ADHNE o4 AT D, @A =0 $801% BT
292 748 (Speckle interferometry)o] g <3 o sl FAIAAE (Y A Fejef 1
2o Ho @yeldos Twa o]TojA T Q). 7b 28ANE 7St §83E FEoR W
ol2la wae FAHe AA BLS ZAlshw FAE B7en 7levgayst vulsicl. o)
ANZeR PR S g B ohyeh waw @ B FARE uds) A% 2 welde 2 )
Aol W4 2 g 2e)m B egdd gen g EAUE B 290 gADYgadst guzen
= wool Uy SRR AATos dAAE 5 BE Mgl Bo WA 28 E wolu
gl Am2 awme A Feol wel Tz 7 g B SRolAe Wy dAle] 3EE
2o vy .ol W AZy uele ARY &) A 7SS BMs9 AM Hulz 2% A
A, F4 wnl We A% e oA 5o oy F THE ddow, ~dA3 dgeHel ARey
& 2= g}, glolA AWE NAWL o)lgE &7 € A% delsrivie AEF Hzeags I

e PA dmdvie Pl uuE, dAusy, EE R

556



2. In-plane ESPI2] &£F njF =

8\} RSN = e -
S AR dis) 22 4k e

ShA Hul, zAbgd wleldPe A7 2
;\gﬂag}]ag aalﬂg}_yr 7} b7

o} Fig. 2= &) 12151 el 24 Y(Image plan, CCD
camera)7bA 9] FAYE 1(illumination 1)} FAZE
UERR Zolm, o of FHR(5)E 4D Zo] Yy
Ebd 5 i)

9
8y = —“I{T[dzcos 8ic08 0,4+ d.cos 0 cos 0,

+dsind sin 8 ,~dsind sin 8]

H
Ilumination 1 X
g
/\ y
9 \/ I
- D1
Tlumination 2 Lens CC | mage
plane
system

Object
Fig. 1 In-plane displacement sensitive
interferometer

Laser source

Object

Image plane

Fig. 2 Optical path tracing

557

8y = —2;‘. [d,(1+ cos8)cos §,+ dsimdsing}

2

X g E Aol
9Jc}.

2 2(illumination 2)0] o

A =St A3)3} 2ol

/k

o 3

8y= -2):7 [d(1+ cos@)cos §,— d sindsind,)

N6
CHU A SFBAANAE T e 2L

Fzajol ele) 4 39 2u2o] W4e] HR, o] v
ol A4aH($)E W 2ol & 4 Yot

ST sing;sinl,;  4x

2.2 ZHIBH ZRE YMNESE

Al A g @l 1 u}
AV 13} 29) 25 27be] 7
o] WAHWA Yt
Hoz Yehpu

lfﬁ,
A6y 2t

1= 5L+ L+ 2Tl cos ©)
AA7|A 7. el @ FPERE, [ 24}

P FE BRI, [ =A% 290 B E T}



2O 25 A4 E FE30] AelAe vlA
T2y 3L, L, pOIRE He)e i Ay 9
e FE F A 9o F s FE8) 9
sl ZA2T 309 WAl Pash da o) & w4

3t7] 913 ¥l o F Piczo-electro transducer(PZT)Z
o] g3 YAz YL Algsn Joent B wr
NHE z/2 HEoz LS Wxzsq 479 U

Al o] Y-S F23E 4-burket phase shifting
methodZ AH&3HETHY. PZTol 93 ¥ z9 47
o FREEIE AT Zol & F dov, Z oln)
Ae PCell Z1Folsn M@y e AHlE Fathed

o

A, 008 @

A L c08 {(b+ w/2)
N
L.+ I, cos (¢+m)

e + 4,08 (¢ 3n/2)

ANNA [, =1+ 1,003

14“1::}

L= tan ~° [—11"1:1

ESPIo) A} Ex]o] Wy S =3& Wy
A oA Fmwsls Tgoz
Ex9] W) oz JANNINE vt & u), B

AN g

A8 Fo| X8 A 39 ~HF HL 299 7
ol & 5 itk
law = I+ L+ 2V 1] cos (4 )
3o RFAd) A& HAZA(S+4h)rS 2D
= 41](8)“% g3l FTL F Ak FA WYl
2% AP e Aoz 7 4 g
o Itki ...... ((1) o Aqﬁ) ..... (15 (IO)
A3H02 4ol o TR BAALE
olgatol H(s)ol Aoz gl wYe 7

T A "l 2oy 29yl ZabAelof of sl £
2 A F S (Speckle Correlation Fringe Pattern)7}

558

251, A 10)o
7'4 o] 01 A == arc-tangent &<

=7 0~ & oA H g dumping)o) 2ojvin,
) A2 o) &9

o Walsly) st 23
Unwrappmg)ol st 2o

ol 42| & (Phase map)7t
rol 54

-l
Ol

_{
P,L

+ol
o}

il

Mz [o
g
|
[l

oz

R ME 124

142 A gatol wAE st

—

iy, o
rJ”

i

3. In-plane ESPI 53 AlAH FM
MEFAE WY SPL s ARG 44 A

EES A3 HEE dag F REOE o] Fo
A k. dielele] QAT ATE Y DEE W
ol PCY AZstel A FAol M o] stwst
55 @74]5104‘4. £ el AbgE FeA TS
Wl WY AL 9 e ”AQWHZ]E% Fig. 2
of Yttt dolx g A4S olF 7 el st
o & ]Ri’al-% eam Splltters‘i/ﬂ :‘5?46}01 = el
ZARE2 252 a9, Ead" Fe Mirror 19

Mirror 20 2j&)A *]'Tﬂ?ﬂ ZAME 51 S g 9]
B4 w9 ARI} D sF422E T3 A=A 3
et Adel Apgd #FPL whgo]l 532 md
Nd'YAG Laser® A}£3%th. Fig. 32 #HolAYS
Fujojm R A Zdte] WUEY A Eol7tA H
I Al 2AEE D A E B8 AgH
PZT Controtler 9 PCE A7 2AFo=z AyPR
E U8 JEF 9 gAY Al A" 74
< Yekd Aol

Argon Laser

Roum Splitier ]

Benn

sion Lens

v Sphitter

Dittus

Myrin 2

Specimen

Fig. 2 Optical configuration for measuring

in-plane displacement



Object
Sensor 7

Nd:YAG Laser

Pzt Persanal .
Controller Computer Monitor

{Fig. 3] Image processing system

4. ThAAlel MY ¥ A-E

4.1 et AlAgiel HEAMH

Figs:s A2y Buwg A% Az 4
Nee By 98 PPoe d2=uE A3
PAA T Fhal Aol B HER . F ¥
sto] AP# Rolth CCDE Saf S0l W
2 o|nx Tz AYste] WYARE HYstu
0z g@ste WPARE gelstgc) Figss W
W) AL Al=wel tigh Aplolt).

[Fig. 5] Phase map of In-Plane displacement

mesurement system

[Fig. 4] In-Plane displacement mesurement system

559



[Fig. 6] 3D Image
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