HFRLEES

IPSJ SIG Technical Report

BEEDRIMEICED CEROIFRAELESHE

FFosp Vol.2012-CVIM-182 No.6

2012/5/23

Wi Azt I sEt Fil AT S AT e OREET EOR JAET HE EET

BEEE - DMIZEE D R MR ORE DB W & BERITIE, DEOF S 2T 2 eWERTHD. Fxld, —
DN BT 20D 3 RITTIR % R R ANEIZ %{:{C & E)/E\E'-é. R OE CT Wiz B U 720 0 B &R
MO E2EHBEL TS, [ERHETIEZ OO DHEBO SRR LD [ 6 ZBHINT A—4 %
EL, TOESMH LD R%E Free-Form Deformation(FFD) IZ &> TZEB T 5 Z & TOHEE % RBIL T
Wz, TYYROBEDANS NG A=K EGRT B LIRPALEL 85720, BEMD O FELIHE
MREL B0, INRFRRIGREDRFIZE 85, T ITARIGTIE, HEAZ UL U 2 IEMIARALE
BOEERTD. ToANOEENRE R 2 <Y T VT, TNEIEEIZ FFD OLR/N5 A—2%
WET 2D CIEANLIHZ D TICZEL A RHEZT D LN TES.

F—7—NK : Free-Form Deformation, OEXELOME CT Wik, FERUAN EEHE

Image Non-rigid Registration for Minimizing Intensity Difference
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Abstract: For diagnosis and medical treatment of ischemic heart disease such as myocardial infarc-
tion, analysis of a motion of the heart is effective. In our lab, we are trying to conduct dynamic state
analysis of the cardiac muscle from ECG-gated cardiac CT images which represents 3D geometry of
the heart of a time series in 1 cardiac beats. In the previous work, the deformation parameter was
estimated from the points on the boundary of an area of heart muscle by transforming the points by
Free-Form Deformation(FFD) to another time-frame. Then,the transformation parameters represent
cardiac muscle movement. Since a solution will become unstable if the parameters are calculated
only from motion of edge points, the regularization term is needed for stabilization. However, this
causes other kind of error. Thus, in present work, the non-rigid registration on the basis of a intensty
difference is performed. The intensity information in data can be sampled from all the spaces of
the data, and deformation estimation can be stabilized without using the regularization term by
estimating the deformation parameter of FFD, so that intensity differences at the sampled points
are minimized.
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Fig. 1 Before deformation.

Fig. 2 After deformation.
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Fig. 5 Parameter estimation in previous work.
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Fig. 8 Undeformed data(a), deformed data(b), target data(c).
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Fig. 9 Result of experimentation using 2D data(case 1). (a)intensity difference tran-
sition, (b)undeformed data, (c)deformed data, (d)target data, (e)undeformed
data(difference between (b) and (d)), (f)deformed data(difference between (c)
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Fig. 11 Result of experimentation using 3D image.

(a)intensity difference transi-

tion, (b)undeformed data, (c)deformed data, (d)target data, (e)undeformed
data(slice), (f)deformed data(slice), (g)target data(slice),(h)undeformed data
(difference between (e) and (g)), (i)deformed data(difference between (f) and
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Coarse-to-fine {£IZ 51 2 A % 75 < 9 Z & TALIRIRF(H
T XD MEENLNH B.

5. I

AFCTIE, DERIEONE CT iz FIHU 72 0 g0
BRI ED 72O D -2 Fik% & U T, HEHHREHO
72 JEMAAL B A DR ZIREL 72, ATETIE, EHEOET
DEBN SN O R 2 HEREHREz Y SV VoL, H
TR HET — X DORE A% LM ik X > TR/IMET %
iz kY), BWNT AR EREMIKRD, HEDO LA
ZHAELU 2. 72, T A—ZHEDOE, Coarse-to-fine
Fafis>Z e CcEkEEAET R, TUT, TOTEDR
HEMRT D720, INT A—AHEERE T2, FEUZ
0, HHAEZEIRDOER/NT A—Z %KD, HE
EEWNTDHIENTE /.

DMED BRI CIX 3 RITT — R E RO BENH DD T,
FHEEFIZIERTH D, 20RO, SHOBEL L CEHA
RO FAFMN T 65N 5. FHAERMBEMRO Hike U T,
FTNTA—ROBHANRET OND. VIV SH, HlE
REL WMARDOBEDINTG A—=RB LB E N2/ F A—=4%
FERIZEHLETERET D Z & TEHEEMO e HBED -
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ANAFTE L. MUTIX, FRIES B0 DM fif k12 58 A
FT2DTHNE, H5U ORI BB % filiH
UTHEBDORKEIIZNILSTDHL LU,

Sl OB LD EIS 2 ADFTHID HU 7228, 51%iF
IS 2 HEM T2 2 T URRNRUENRTE S,
72, SEOMFETIEEFL N FDRN /20T, o
JEFNCDWTE ZDOFEZEHAL , ARk % WEEd o nE
Ndhd.
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