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provides background information related to the present disclosure which is not necessarily prior art).
5™ AZH(CAD; Coronary Artery Disease) @2bolu} dito] Folx dNe sFo] Walx= Ao, I
Fue ool AE FEAL 4o duseln. GO 4TS Bl b RelAE 28 W, a2 A 49
o] $%o] Pagn

Ao ek (T =8 MRI 59 oudids 7122 CADE H7lskes Wio] tedsidAl ATso] gt} dE Sof,
29 TG, I F H7rE 8 A dstekE AT } ATt

dE Eo], =% Three-dimensional registration of myocardial perfusion SPECT and CT coronary
angiography(Annals of Nuclear Medicine Vol. 19, No. 3, 207-215, 2005)°+= CT coronary angiography
(CTCA) 2 myocardial perfusion SPECT A HZ 20}7] He A3H(registration)e] WHo] 7MAEH ] 3l

< wet 16709 O WSk om AR i, thA] 7 g wEk
22 367019 AlZHE(segment)E Ueth. whEkA AZE 576(16x36) 702 thzbE E W (polygonal surface) .
2 uprolivk. SPECTel 9@k Altvhi Aurh Ashe] dys 722 A7) 576709 v el FojA,
e Efjel Aol 3atd o R A AlZbslE

S, g7 EReINE ATl Adwe pash Fshl 9ol koA, wed A
G FHse PHom AdBet 9l

A7) el AE A AR 4E Y

otk
[1] 0
o

=

ru
5

U R AL

T g d=, =% Visualization of Myocardial Perfusion Derived from Coronary Anatomy(Maurice
Termeer, Javier Olivan Bescos, Marcel Breeuwer, Anna Vilanova, Member, IEEE, Frans Gerritsen, M.
Eduard Groller, Member, IEEE and Eike Nagel) (Manuscript received 31 March 2008; accepted 1 August
2008; posted online 19 October 2008; mailed on 13 October 2008.)olE AFE AlEHo|AHAS E3 A<AH
o] Alzkst ol Al



[0009]

[0010]

[0011]

[0012]

[0013]

[0014]

[0015]

[0016]

[0017]

[0018]

[0019]

SE551 10-1479577

7] Maurice Termeer?] w=FolAE AE#AE BEsta, 289 AIAS ogstd HFE AlEd ol 23
ATARE ALttt AT 3HE 2833 Algdolde o AtE AdAR ovAE AFH oln|x|et
A Bull's Eye plotoll AlZtghsint. A@d{ ojuA|oles /o] sHUEA ] E’\]Q‘ﬂ N, Ho AdAE

25H FHHe 957 e
EE, AlEEelA Ao @

Zeu, 7] el Bull's Eye plote AlE#Hold Rl ofs) AME ou|Ale|ng B4 fxte] AZ#F
v A 5 gk e xdh B guk W o 2= AA-sA] Rsirt.

T3, A7) E=EolA BAAEM o (coronary artery territories)S AlEdolAd el Aol o] £-3 AHAE
2HE 5% @FT IS Oe AAAE A Aojth. oz ) AZwFst Adwe] #A e 2ot
He deA REstar 283 A2 Foo] vk, Eg, @] fEH7] A T A AErt WEste
2 o]Ag aElekA] @& AlEHold RERFHE A4 A Aeld wE AZwFe] zelrl AgstA Bt
7] oy},

s dete = A
ololl hstel "ol AAE AT FAL NE' S Fakol sEUt

A9 §Ed T

o714, B JHAIe] HAA] @ oF(Summary)o] AFEW, o]zle] B JHAIY AL AFEtE AOE o3| H
&= ol EUH(This section provides a general summary of the disclosure and is not a comprehensive
disclosure of its full scope or all of its features).

2 A w2 A el 98 (According to one aspect of the present disclosure), 2897 Xl <
3 Aol Al AEl G R A2 AE G4S TFske A Gl g5He WAl AR 9dE VERE A
2D APTo] E(segmentation)™ L, Ato] dg FHEe ATHA Fxo| wet AT JIEE UFodAE
(divided) ©A]; Al2o] A1 F Wgog FAlgo] A g95 9 Aol 239 JHoz IF5HE & o
Za Al e GG A2 dE] 93] BAE o]&ate] 23k G A AL AdEe] A A2 el A
of 549 o7k H5HE @A E s A 5FOoR e A2 B AER AR T 4 Bl Al

CRi=g

yge &y
ofell tiate] "ol HAE AT FAHA W8 e Fke] V=g

roo zlopsl A

1 ¥ el whE S R AdE Auel BY B4 Wl AAFe ke e wa,

w2t 4% el uERENE AL AYst w9,

£33, % 4% %5t du o A4S 99 Werld 9 9 2gse w2,

E 6 FERIYR AW ZAYT SuF TAYNLE BolFE B,

%7 % E 8E Bull's Bye Yap FOIA AL sk A2 G Abolo] HRel Aolsk HEE el o o
5 Ay =u.

Uy s Arepr] fdk A JE
olgl, E JAE HFH =wWS g sto] zpASEA] A3t (The present disclosure will now be
described in detail with reference to the accompanying drawing(s)).

1 B AN uhe A R AEw guel B3 B4 wue AAHe A% e

=
rr

= Zdo|t},

A 2 AdE AR 9 4 PN, WA, 5gd Aol s gl Al dE 9 R A2 dH

_6_



[0020]

[0021]
[0022]
[0023]

[0024]

[0025]

[0026]

[0027]

[0028]

[0029]

[0030]

[0031]

[0032]

[0033]

[0034]

[0035]
[0036]

[0037]

ANNAE shitel Aol dhal AHvt e A% FAEel A5Hn, 44 RS Nz AF 599 &
o7k AoiAm, 7] Aold xE AW Aol Agolt B o FolAth, dF Hol, ¥ 1= Al A
(rest) % A2 Ae(stress)ol A 7 A2HRE BlFE AL 48] G4 2 A2 AH el Yeht grh= 1
A5 49 3x). A2 FeE obiwiln ge RS Foldel fuE & vk

£ 19] Yuix) Rl dalAE £ 2 WA = selA SR

El
0, A Gl A @S (short axis) WO Z HH(alignment)FrHE 1 2 & 2 4 T4 %),

T 20l CTY =70 & Wao| w2 A3 3 (HS5 d) 2 454 dE (Short axis alignment) A7 93
@ Fod)eol e 9l [ AR Aol Bdo] & 29 93] YEly ). AT & 20 Hole
A o] F=(Long axis) F ©FE 7Y, (T 270 Wk A2 A1 &) € F5 uxste =
(short axis)¥ UatelA] g}, webA] 3xk dlolEQl A% J48 494% &2 W3S gsiA Frkstr] f8)
A Fide] b5 e FF WIdom AYdy

3, T4® A3(registration)d HFAHS a1eldt

[s)
(reference)o] & 4= At}. o]s}, A1 Ae] G4}

718 o] dEAEd A 98-S VxR A 2 Addo]l £ (segmentation)H L, Aol AE T
T AgHe Fxol mek APl o Hol deAE(feed) A2 FIER HFol(divided) W T,

dE 5ol A 984S 7IEE Adaptive Dilation 7|¥b A&y £3 Wl o) ddye] TwTh. E3L,
Template 7|WF A&¥ ey 2 $4 o] 3t

olF, Ad¥ Diameter-Dilation 7¥F A G99 7] B £ FHAHol o]Fo|Wk. AEY Diameter-
Dilation 7]¥k A<t G w7l 2 4 A4 AT F9ES Atol=rt Adde A4 Hldstes taus
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VI unit-vector in the direction of the image gradient
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s: scaling
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FE #FsHe] A fFet AEE A HFH e vHEFH Al S A 5 U

1WA & 8ol duE AT Z2 AER AR T3 B4 WHE sy o] g AT E o AHsoR
T, AFEAF g o) ~ef Ajtsle] E 4 .

olal & Al ekt AAl FHejol tste] Aw gt

(1) 9592 FAel sl AFe] Al e 94 L A2 e 9 F Holx e xgste A% 9do] g
S5 WA A 94 VEE AT 2 AJd3o] Ed(segmentation)F AL, Ato] Ao ol ulg} A
o] oa Ho] AyAE AT JIER pro] AE(divided) WA Ao Al = WEFo 7 FEalEo] Al
Fd9E 4 AdHo] 239 JHem F5HE dA; 2 Al G G4 A2 e 94 #AE o] &3t
221 32F el A A el A A2 Ao Aol 5o Aot EEEHE WA E E¥sE S A
o2 e A % AEH gre B3 4 WU

Ao B0 dz, Yol Ade ATdF ool I dF Wy, A3 dH 52 & 4 du

(2) A1 e F4L d2E(rest) HHjolA AZ#F(myocardial perfusion)S HoJFi, A2 A JALS ~
EfX(stress) AHNA ATAFE RHoFE AL EHOZ ot A 2 AR Fro B3 24 WU

(3) Ao A9 o7t g5 A= AL el AT A2 e ddo]l A3t (registration)¥ e A&
233 AS EHoR g A 2 AEH FRe 5§ 24 i,

(4) A2 B roldi wAlE AL gH Gl AL F3b washs Aol B (short axis) FHOZ
1

6) A ddEz ror wiAE AT dome A=z A4
3 E 1;1

PAERZ YrolA = @A= Adaptive Dilation 7
; 283l A8 Diameter-Dilation 7|WF A= B&
= Ao @ A"y guo B3 BA w

[E
lo
o>
e

7 & 3A; Template 7]wt
2 A B4 & xdske A

(8) Bull's Eye Mapell:= #4Hs9 RCA, LAD 2 LCXe} o]5¢ Fxo wlg} vyl AT dgEo] X3y E= A

2 BHo st AT W HEW 3 B 24 Wy,

(9) Aol 5A9 Ao|7t E55 = W= Al A G343 A2 dE Fdo] A (registration) = w4 Al
1 Ae] G2del t-53k= Al Bull's Eye Mapel AAEE #4; A2 e G4 d-$3sk= A2 Bull's Eye Map
o] AAEE #}4; a8 Aol A#EZ 7]%=2 Al Bull's Eye Map? A2 Bull's Eye Map®] x}o]E& UehfE=
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[0097]

[0098]

[0099]

[0100]

[0101]

[0102]

0|ﬂ

E£0l 10-1479577

A3 Bull's Eye Mapo]l %= 34 & £t AS SO sh= A 2 Add AR &9 4 4.

(10) A3 Bull's Eye Map9 I A (pixel) #= A1 Bull's Eye Mape] =4 Zt3 A2 Bull's Eye Mape =4 7k
o] Zpold A& EALR 3t AT 9 A8 HKHo FF 4 Wy,

(1) Ao 549 xpe|7t & 55 = WA= #13 Bull's Eye Map S 7122 Al ] 4 A2 e G2do] A
2 08 o4 d9(abnormal region)S F&3h= B4 283, o 99S 72E ¥Hol e AEHRS 3=
B}4;S el e 5o R o AT 9 A ﬂi«] 5 A U

(12) AT Jd9EZ Yyolxx= WA= A Diameter-Dilation 78k Al £3 @ =4 3449 Ayl JA
o)k, Qs e sEAF Y vuse #g; 285 Manual Editing 2EC o A3t #A4HE 34 &
233 AS EHoR g A 2 AEE FRe $F 24 .

A
GAE A CToll 28] #l2=E(rest) AeollA A 3F(myocardial perfusion)E

HE 34y, oE Foo oI fFrE 2E#X(stress) AHOA AZHRFE
=5 ste e Xsi, AT d9ER UrolAE wAE Al A el Al
F3 wApskE Ae] @E(short axis) WEFSZE A (alignment) ¥ = AT, A 95 Alo]=7 A3
o A HHEESE tad W (distance Map) S Ashe A4S 23eiH, 23 4oz E55E= dAd
A, 221 G2 Bull's Eye Mapo & ¥A|E a1, Bull's Eye Mapoll= #4459 RCA, LAD % LCX$} o]&E9] +x
o wel ol A ddEol 3, Ao 549 Hort g5He dAE Al dE 383 A2

JAbo]l At (registration) = A, A1 AE] GAto] th-3t= Al Bull's Eye Mapo] AAE+= JA, A2
BEl @3el th&sk= A2 Bull's Eye Mapo]l Ad¥ = 343, Aol AxE 7|22 Al Bull's Eye Map¥} A2
Bull‘s Eye Map«] Z}O] UER &= A3 Bull's Eye Mapo] A= IS X3ste AS 5= 3 A2

| 5. Bulls Eye Map 4 Volume fitting 3. v
(Analysis) & manual editing Myocardium
segmentation
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Long axis
Interventricular septum

Chest CT Axial image

el

CT scan direction

HlofE

a9 2
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R=e1)
Fixed Image Linear
interpolat
| o Image
Maving Image piipaial

Registration
framework

| Image Filter

Resampled Output Image

Courtesy: ITK
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1
}
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Result overlay
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(Analysis) & manual editing Myocardium
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