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Elastic registration of medical images through multiquadric method
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Abstract: Objective Toimprovetheprecisionandreliabilityofelasticregistrationofthemedicalimagesandtosimplifythe
registrationprocess. Methods Previousstudyconcerningel asticregistrationmostlyfocusedonmanual sel ectionofthel and-
marksandthenuseof adequateinterpol ati ngf orel asti ctransf ormati on. Thel andmarksextraction,however,waspronetoerror
thatoftenshowedi mpactontheregistrationresul ts,besi desthedifficultyandtimeconsumptionof manualidentificationofthe
landmarks. Onthebasisof M ultiquadricmethodthatallowedsmoothadjustmentoftheparameters, weutilizedasemi-auto-
mati cmethodtoextractthel andmarksbycombiningthese2steps,andproposedanovel registrationmethod. Results Using
thismethodformedicalimageel asticregistration, rapidandaccurateregistrationbetweenstandardanddef ormedi mageswas
achieved. Conclusion Themethodproposedpresentlyisaccurate,convenientandreliable.

Key words: imageprocessing,computer-assi sted; el asti cregistrati on;multi quadri cmethod; smoothi ngprocess; semi-automat
icpointssdection

quadric

3 1 Multiquadric
1 Multiquadric Harder 4

n

172 .
Fx,y)= & (exf+@-y)=e® L, i=12, n

X,y
23
N 2 2 2
Multi- U= T Geox) -y R
. - N
quadric Multi- =g (x—xi)2+ (y—yi)2+R2
2001-12-14 =t
30130180
1975 {0 Y {(u, vi)}i=12, N

020-61648285



7 , . Multiquadric

0 1 1 . 1 8 b, 00O
2 2 2 2 2 2

1 R LR .. r,+R f g u v

1 r,+R 4R .. 4R h g =u v,
2 2 2 2 2 > 7

1 r,+R re«+R .. r,*R f g9 U v,

= (=X (yj-yi)?

fl gi
Multiquadric
4
1
u,v "= P(x,y, u), R(xy, V)
2 [u, v] 1 [u, v]?
(u,v)=u,v R= (U, v)=(u, v)°
3 MQ f (uVv) =f(x, y)
u, v M= MQ,(x, y, u), MQ,(x,y, v

4 1 3

(u,v)= u,v = u,v M+ u,v ™

1 3
N 2
u=P(u)+ L f ()R
N 2
v=P(v)+ e (r)+R
Multiquadric R?
RZ
RZ
RZ
7 R2

585
n n 5 )
RZ_ i=1 j=1 (Xi_xj) +(yi_yj)
n(n-1)
RZ
2 — S 3%
R =(0.6~0.8)*min( (X-x) +{i-y)) )
R2
Multiquadric
89
MRI
10
4
EG.)=,_, Ed0)
2 MRI
1 MRI

Fig.1 Contour extraction of MRI image
(a)Initialpolygon; (b)Searchingdirections; (c)
Contour
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2 MRI
Fig.2 Extraction of the brain issue
contour and the outer contour of

MRI image
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Fig.3 Serial images of registration of CT and MRI images
(a)DeformedM Rlimage; (b) Standardi mage; (c) Resul tby M ultiquadricmethod; (d)
Resultbythin-platesplineinterpol ation; (e) Resul tby smoothedM ultiquadricmethod
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