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Parameter Choosing of Gaussian Function in Elastic Image Deformation

ZHANG Zhi-xiong, ZHOU Ping, YANG Xuan
( College of Information Engineering, Shenzhen University, Shenzhen 518060 )

Abstract Common tools based on landmarks in medical image elastic registration are the thin plate spline ( TPS).
However, in real application, such scheme would deform the image globally when the deformation desired is local.
Although radial basic functions can limit the effect of the deformation locally, how to choose its parameter is still a problem.
This paper used Gaussian function to compute the local elastic registration, purposed a method to choose Gaussian

parameter to localize the deformation between two landmarks. Using this method in local image elastic registration base on

landmarks, deformation of image could be reduced. Finally, this paper provides lots of experiments to support our

conclusion.

Keywords image registration, compact support, elastic registration, landmarks

1 3]

T}

s P PR T A I PR AR T v v — 4> B AT PR
P A [ T, T P 5 5P 7 4 75 ik S 9P A 9 ) A )
HEWFNE . 1989 4F, Bookstein i Hi 1 i Al b 2%
S (TPS) D3k, 0 3 1T LA % s 10 40 v A £
B0 A L RE B D, 18 B T )T B0
JAE, eI RE |, Donato Fil Belongie 42 Hi T 3T 2l
MEARRE AR B (b AT A5 X I R 25 19 B b B, O
(L T A~ 9 A A B R 4 0 (EUR, TPS B9 HL M A AR

E£WB :HRARBAILLTH (60572101 )
1 75 H #9:2007-02-05 ; % [ H #3 :2007-07-19
HE—1EE B v R (1982 ~

E-mail : terry_kim@ 21¢n. com

S PR I B RN, L AR R A R 1
AL A FEA A S0 B PR s ) 2 4 o 1
1% 55 R G 8] (5L 7 76 J= 30 13 2 S, 2% 0 15 1 B
JHAS Sl 7 TC v 14 DS T 0 B0 R R T L O i e SR
SELPE T U (7] B0, Arad A Reisfeld $2 1 7 i B & W ok
BU(r) = e O ME 45 16 3 56 BOR HEAT S 1 )R
L A e PG L AR T R R B
¥ e AL HEG R ¢ WU U HL i 9 5 A 3 LK 4
T B Jat A5 /0N 5 ¢ BUEL/IN DU i £ 5 00 9 61 /0N, (L4
Belti k. Wl FHAEMSE c UAEH MRS
11 3 Bl = i) B A5 7, 3 ¥ A5 B0 AR G i A e

)5 F o WA AN L b A LA A . AT T5 [ g 12 2 R AR A B



52 s 0 e A6« R0 o A v e 30 K o R B O 2 0 335
AR SCHF TS LA e 38 ok 80 S o 50 T 48R R i W R R B S B R AR, B A HE T A 2

B 1 S ROk FE R AL

2 ETeHERBYEDEET R
ik

SEP PR A P R R S e,y ) TS
flx,y) = &(x,y) +R(x,y) =a, +ax +

ay + ZwiU(pi—(x,y)) (1)

A, @ (x,y) B R (x,y) 43 5P 2 30 466 16 06 B FY
17 5T A RUBAE 3 4, B T LR B U (r) =™ 7,
ro=lp=pl= /(% -x)" + (y, =y)> R s p(x,y) %
FRICAE p(ayy ) BB, o, J9 58 BEARIC A5 p, 10 34
FHC, N T B M TR A | 75 RS S
BRBICTE Ay YR 25 47 {0 35 5 B0, 308 7 5 788 4 11 38
Sy i R e B 2 1 A WL, L 2 R PR
(97 B 2 30 40 0, AT B — 2 2 11 0 M T
AR, A KK nxnfEi K, =U(r,) P R%
2 P P bR AR A, Qo T P v X A R
i 7 R (2) AT LA B S A e R

=K '(Q-P) (2)
SIS EINR R I

flay) =5+ Y 0,U(p, - (x,7))
- (3)

f}(x,)’) S 7 ar ZwﬂU(pl - (x9y))

5t B R £ 89 2 Bk B

W
.'!IUP

X, SR B B BR R (ay,y) AL (g, ) R RE
EGEE{E.EG*T )J—:T(xl,yl)ﬂ](’%ayz)o *E?E
K (2), /LB H KR o 7R

U, Ax, Ay,
[U21 ] [ ] [sz Ayz] Y
A, Ax, =x' —x,, Ay, =y —y,, WL B R & S AE
x My i LR, TR
Axl_U(r)'sz A)"I_U(r)'Ayz
1-U(r) 1-U(r)

U(r) « Ax, +Ax,  U(r) * Ay, +Ay,
1-07(r) 1-07(r)

[w,x w,}.

Wy, Wy,

(5)
W4T 21 o T7 10 A1y J5 1] B 46 1L PRI

Ucry) +w,,
U(ry) +w,, *

fo(x,y) =2 +o,, - U(r,)
ﬁ.(x,y) =y +w, ° U(r,)

B PR AL (6) T8  J5 1) b B4 {E pR B TE y T
) b AR A PR S BT b — AR, A SO y ) |
() 1 22 48 Sk 9] ik — 2 53 A

L1 2 XUbR 25 s 7 AN [a] 2 307 R A S B 00 Jm)
FRER A SCR . AIEL 1 (a) AT LAE MY, 2 w0 S 80
AINEF A AR e =z ) Y R A O AR AR AL R
MBS A AR A R KRR, XA
it 3 B ) R i BE A AR K, AT RL A SRy aX P ARz [A]
i1 AN DRI 5 T 2 = 7 S H0GE K, AR R A 2 )
R ity 1 S SRR DG A, (EL L it o 52 ) 1 4 1R B
K WE 1(b) iR . BRAR A 23R 3 — Ml FOR &
(I 1 Ce) FroR ), Ad 45 G RY HL it 8 F AN 2K K
(BRI AE ), R B S A5 9 b = e 22 [ (4 1 it AH
HIRE (RIPIAR S R AE R — N Rz H) o

(6)

T SE N HA PSR 3 S RS AT, 2 B s
* RRERERAE o RonfiB el R E
B SN S ] NEN Ejzzjr— —d:E::E
| T L || L1 [~
A saNnssgaanzs B e R RAR AN A
T T T T T T ] 1 __:: //-”__ __‘\..___‘
(@) c=30 (b) c=200 (©) =70

BT P s e 7 1o 39T 2 0 ¢ JBOAS [ P 358 L 25 28

Fig. 1 Deformation of 2 Landmarks with different Gaussian parameter
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Fig. 2 Deformation of 2 Landmarks using the proposed method
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Fig. 3 Deformation using the proposed method
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Fig. 4 Comparison of local deformations of test image
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Comparison of local deformations of medical image
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