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ABSTRACT

Holographic interferometry is applied in dental
research to study the motion of teeth and the
deformation of the associated facial structure. W¥e
consider double exposure holographic interferometry
which has limiting factors such as the stability of
fringes, the recordipg time, Lhe amount of exposure,
the localization of fringes and sensitivity. These
factors are taken into account to make interferogran.
The resulting interferogram gives fringe pattern which
is analyzed qualitatively to determine the relative

rotation and the deformation of the facial structure.
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1960 djjoll holography 7} interferometry of 223l
OI—’.’-E_“m)holugraphic interferometry = &2 3 W9
PH(static) mt FH(dynanic)q) #HY) 9% MAg ¥4
538 4 e 713 TAY Zlgel HAch ol qYY
£ 9% A9 H8Y 4 don, Y=Y &Y
vy £P& ¥ 4 AT BHE hAz2 Aok Fy

1970cfo]  EolM  holography:  xjole]  e]Felud
FAGHZ AW APl 8¥s  ARH AT,

1980 iciof] S o]+ holography & o]&8lo] ajo}o]TA]
Center of Resistance 1} Center of Rotation & #t7)$I%
Azz ggsgd’ ™

2 rReld: oFxE FRaus  BANWNE

o]-§3te] interferogran J4A FLY 247 He
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ARs Q3E, KA, =EY 2ATH )F %
Helggel ot WgEe] Wil masdz, A
FATRE A U FAIE d4eE o4
A

B4 ofRgel Uohe 2710E Wshol

1. o)Fx® FTRIYA WA

olFxg FERAs DAAELS GPEMA 9L
FAGL 271 3d A $4 EAR 718BE FAA
photographic plate of &A1 o, 42 &
F ol¥F Bd plate 4o ENFA 7IERE xEAIIV
WA o) EXMFo) 7+ A (spatial interference)
& deon G4EAN  BAFEUringe)7t  veye
ZiYdelct. ol AR Pz AL dGEN
A& (deformation), #)(displacement), =X (retatien)
& AMNHAFE YRE 20

gheb Wiy g sisiride] A 4-EAe] oA ABH:
A& lotx,y e 8k, A¥E 70Fe) UTHE 4

Uo’(x,y) &}
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tlo

Uo(x,y) = a(x,y)expl-jf(x,y)} (1
Uo’(x,y) = alx,yexpl-jfx,y) + Af(x,y)] (2)
olx, oluf AjJste] nlo] Azl
I,y = falx, Y expl-jfix,y]
+ al, Y -jifx,y) +A¢(x,y)])l2
= 2a8(x,y){1 + cosiAf(x, 1)1} 3
ojt}, o] 22 o] A7), aB(x,y), 7} 24T A9

2{1 + cos[Bf(x,y)]} o] 2)al A Mz¥g ey},
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2y 1, Nomenclature for fringe analysis
(a) Schematic diagram of the system
(b) Positien and prepagation veclors

oJFxd F21Yo] 7KHAT § A7 Pyl [0z
wASG. o714 Ag AN PHel o
daxl wel Ayl stm, LE A7 doiyd 3o
fgole o
=T % +ia- (R-T) + 4 o
oot oy (R-F) 4+ e (5)

ky, ke, ka, k¢o prapagation vecters of light
(ﬂr: arbitarary phase
olg. old = Af(x,y) wRUel A&, BEHatey
AHA Y A
§ =9 -4
(e K (5-T) +8F)-Ty +AE-® -5 ()

olg, o7l W L=l - L Loz
§- @ T %3

Q) DAL e, (D402 NE seasitivity veetor X

¥=%-% 8

o} sich, whek Wiy} rigid body translations} roatation
g Aol TRV sensilivity vectar K = o] #j%
wmolge Aeted obf 324 sebest gt

(29 = Coplanar diplacementd Yetd Ao
wHolsel  #/AE  oebdsh

sensitivity vectorsi

QObject

To observer
Hiumination

Bisector

24 2, Coplanar displacement

Azl B Pgatels] HRE 18 & o, (4 e
3

§ = 1-K-L-cosB-cos¥ (19
ojt}, & AwHalol 74 wab sensitivity vector
wepe gabale, ¥ Aol (29 D Yol $9E
xshed § 7} translationul rotatione] WzstEH

olFxE FrIdel el BAY VAT
2

248 ‘fringe localization” o]}
Aa gy T4 A
el mel welol vl YWHeR

bgel ol 3 el

227 o} holographic system &

helographic

okl
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interfelometry o ZFA5-=

ase, Aol AP dstel  BUTHS

AT (visibility) 7 e BE Hel At
a2y oleldt fringe localization & % Aayie
aperture  Arje) ojEuivh, Wy FRIY F4E AU
W w, o aperture & 7AW camera T R
= WEeia)

712 camera ¥ AMAE #How

288 wa A oW YTHE YR
Aluh Ze- aperture &
AN AR EA R Gl AR 6A K

B Aol [fD-canera & Ab2-sho] nonitor 4ed
F29 94 ATHE B
dobg 94 wha) A3 gdsdch

326} g3, monitor Ao
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3. Ay 9 daay
o aelAe 4al Az FAZFE Agsam, 4
A AQA AolE BN YUl Fobd WA
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i DL A

19 3. Intraoral anchorage unit
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2% 5. Holographic interferomelry set up
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