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o] AANdE mA] f1g Aol ofHRRE, FAXORE X7t o] o Wl EAE F JvheE AE Ye F
th. dE EolA, & o] Arde] dojA, A B X 74 849 JpAo] FolR Y o]d A E A=
¥oS We

olgloll A ALE-Ei= wle} o], - "AAe FA 5H(co-registration of images)"2 U2 A4 Jdt S-S
o] g3l E5E= JA o dlolE 9 319 F3}(subset) o= 3dhte] A 1‘% Gk olgte] F5EH= o
Ak dlojge] a9 HFES s e AgAAORZA AFEY, 7 e FUoRFE AHEE J4 M
tolel= Fde tidA(EE 2 O] Ae )RR E 4D o|A|( Oﬂﬁ Fokat(photons) HE &
ol Fels AxgGezn 59, A 1 3k A (the first subset)olA ZHzZre] FA] 528 X" A 2
3h9] FH3elA o-gdh= Aol WgEo, A7 F e vhE 4 Jd FHoRRE Aozl F e AHES
G AdE gFA(EE 224)9 FARE 23 9o 2 RE 59 3o 7HFHY

T EE 2 oo 4 A FuE o]&ale] E5% JAE AbolddlA, ATl AE ojnA] Hi= R
TA TEL Bl o] o Xk Bl o3ty dstE oidAe] #A SAES FUishe ude Vs
A& 4 e F-830

A =

[e] — =

g Seslols Egaeh D
)

o) G A ZAA, 6

ot VlwEHE AlaHS Ay
activity)S &ol3tA 37] $1g
22 ¢ ¥dtetar, GAAE it 32 AAZRE AAE A2 (electrocardiogram signals)S &
g A5 AXE o x2S 3] Al

B =L 93 A7+S A=d A
= of7]8t7] 98t ®E 9 3)d &
28 v EA(trigger) A A&
WA (ECG-triggered initiation): <
(cardiac cycle)d] &4 ﬂ%(phase)

<

ﬂd
ofo
(i

g A
0,
)
o
~N
> ©
2

£ Aage
& WA AR e Zo], 5 A#Z(acquisition sequence) S Al
Atk e 501, I WUk AP 2(imaging sequence) o] AHE f
So] A% FE(systole) = A& Fa(diastole) T 2o AR F7)
= AL 7HssHAl g

A AHE E txFdo] A2®S FAse 38 32 W dI¥EZY~(electronics)(2)E, ¥ ] 5
AAde] ZI}EE AL v FAHLAE A = d8s 23 = vk HdA 24 (interferometer
components), st} T 1 olAte] SEIZ #¥ WA 9(optical reference arms), SE|Z HE|ZA A (optical
multiplexor), =ElZ UHE|Z# M (optical demultiplexors), ¥=3} HAEZT(polarization controllers),
Elol® 3] (timing circuitry), A/D AW El(analog to digital converter) @ w7 7|& @ =g 7|& FE
Al ZleE B 4 AT V] ol AL &olH st e &EXl vE FAHE. V] 257 IR2(20)

g 74 848 AE e d¥E i%“% T AUvk: A2 AFHolH (pulse generator), A+ ZE
(electronic filters), A/D ZWE, W& ¥ o]do](parallel processing arrays), ¥&4 7 3}(envelope
detection), A7t o]5 BAF ZZ7)(time gain compensation amplifiers), % Hi7Z 7] @ 28 7]& B
A 7ed 5% 8 D V9] o= RS &oldHl 3t o U vE FAE.
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2 iyl B4 AAde 3= Ag, AV HEEY 9 A FH(18), TZP%H& 545 AFse 74 8
2EL BEA 94 A Alx=®He] a7 7|zt FEsH HEd. A7) AEEYH A ﬂﬂ e, &2H
% AEEZY, Holg A ZIJE(HRY, 3= =golB, #a 753 A% &x], (D % DD e F
& A MAE A o] @ F37] F), AA HA =R, gelW A=, A F7 ]%Pr(cardlac gating
functionality), A% P4 A Z2AA, =70 AWy 2 g2 FHE T 3y T olEe XA

A e A o] 2~ (22)= Hgk AAZE YaEY o] e d4 2

(combination)& X¥¥& 4 v}, fx=Zg o] 4 d
o dlolH7t E5H AR =2 AJ-d "ol txEHe] T AL SUE fste dedoz A .
71 93 B AA(12)=, I 99E(32) Fol AlFEE 9 e AJAEZ(30), dold HY FES wE
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AFd, oleld e 47 9 A oL (30007 7] A B A $FL FHoE A%om 3
S BASA gt B 94E & ATk E 6bel meli o A o300, A5Es} F7he o)
oA v 3 A ARek=A eln o e ofwA 9 AuAe WAAEAE RelEt,

T 6a 2 6bollA AdE g e 7t 9 35 o] AEAoR Fdsh vk, AV &% WEU(304)E A7 3
T FAI(302)00 FERE O] 4 Wzt @ 3F Zto] FAHES T F UYS5S & F Jdrk. dE £, 4] 3
F FA302)9] 71stetd dHl=, 7] W37](304)7F okEbE = A (beveled surface)S XS 4 i, T
= 47 @ A A slE 24E der] sk ] WEr(304) 9 3lE FA1(302) Arelell #7](shim) 7}
>3 4 9ok g, ¥ 6a B 6boll EH A} 3 e B vt Fe] 23E F USS ¢ F A
o A7 5% WE7)(304) = & 6coll HAAR= HEel o, A7) 3F FAI(302) WEE FEE 5 Ut

B4 AAdel oA, A7) 3F FA Ao 23 ¥V dEAe A4S, ddte AL8S dA AHe Al
S 7HA AL A7) BE AL SEMEstEE sl ] A=AV UF A4 ZHE AT £ o
vls 55 A|53738495¢ Zle® wie} o], Trejgh A= HHEFA AEYYE AMEE F Ao oE iy
o=, A7) FE FAE 3 AUFY sk e ool ¥ o], A7) 3E U EY] sty e
ool FEEL, AV 3T FA oA HdrAom ddwE AEA] WA FFoZH F HA EAS A
&8 = Q.

T 6d B 6er=, 7] T FA(302) AelA 7] WEr)(304)eke] AFE AT fstd, A7) 3E FA)
(302) WXl A= 7 Z(conducting paths)oll A7|Z HES ATt 5F 7] Ad= #

HE X
1A
QL
rﬁ
N
)
=~ |o

=~
rO

(310)9] ARgol digte] Adgsit}t. 7] 7] A& AZE 7] B(310)9 EFES ALsta A

AR YelA ddd 4 3, oye MY AR ARE AV FF FA1302)¢ AEEA "ok FARHAL, A7
A310)S T3] AT 47] s FAe] FEFE AV AB10)9] # FEF HJEFse ARES Asta A7)
Aoz Add & vk, olgfg A, 7] T FA302) F2o FA= FH(distilled water) HE
A fr(mineral oil)9} #o] AfF(saline)Br} B AEAHS 7IAE FAE A¥de= 33 5 . b & ¥
Ho g2, A7 AF AHMNA A4 AAE FdA1717] l8te] 0-Fol AFgd 4 AUtk

e BHo R, W& FA30)E Aol oste diAd 4 A, 47 53 §EU(304) = s e 1L o)A
o] FEF A7) GW/EE A oty giAlE 4 Sl

T 6f WA 6j=, BT G4 DS T ¢ e 9 BH AA o dws BT, B WAl H/EE
A719] Holm AREL 35 Bajo] A okaHd. &= 6f & 6golA, A A EA= 7, Fo] 7
W (clear polymer), ¥ @& UE EZE7 22 FYT =44 E4=2 wEdd ¢ o, Zg&H %/‘}5}
o R 7] 94 A duAE AFAIY. 93 e o] AEF(30) Wl tAtE FAAR(391) ZHE U
U2 3lF FA(70) ol bhEl WAl HA)(392) FHom wEETh V] B A9, & Ui tE /é]
Aol A Bz & upe} o], 33 FWM(optical spacer) EE G

Al

RIN #lz=2 F24€ 4 vt & 6f ¢ 6g9] A
ool A, 7] Fe WA "/ Ao wx] R o, A% 7Hedk WkA}
FA(392)E 471 3E FA(70)7F 471 FAARGIDERFE

o
e AL TS golalAl ah BRI Asivke] A5 HHEx

&= 6h WA 6joll M, Fe WA H/EE AV e HAqd2, AR89 9] d9dS EItete] Y] I F
&7 “d

2
o
fr o

A(70)¢} AR R AdRAT. A7) FAF(391)E EF % 6hollA BAXE ulel o], Hul 3% ZoA A
71 3%F FA(70)E 3EA1717] 913 BLHS AFee A 2424 88 £ Urh. 9 22 3d Fx
A, A7) B FA0)E T 6idA HolxE ule} o] AFAEE Ado] k. = 62 AV I A AL

2(30)2] AHEE AT},

SE e, £ 6a U4 64 AV &% WMEYI(302)7F D& FA08) W S = L olabe BAF
(39D)°] Agtel SJete] PAEE WY, A7) AE PA08) R BAFEIDE, AE FA308) B S EE
o olel BR300 Aol oJehel dAE 4 AT ol WAl Am HA(308) R/m FAfel
o F7hs 7] A FARS) B/EE AR FH 24 AneA 7] 0% PAel olste] e4E & 9l
=g duze welel 42 F 5 v

54 ANddA, A7 B FE FAS BhsE HHE T AT 2o] H7 o £ 4] A% W%
Uzel 238 5 vk w9 BE A 452 99 298 530 2AEE (412 vlola® Awe 43¢ 7
A= el 49 gelel) A9 RS asht wE, WE LE 465502500k 28 AEe] 276l
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% 7a WA e, 94 Au wH322)9 A9Y Reld 9 A9 ol 2e)(320)9) A oS molET),

W3 A (deformable component)(324)%, A7) 4 WE#(322) UFolA AFdHI, AAAHOR Zahyi= &
A= 0813(326) 9 AT (326) 9 AT Fo] AHA o R HFAHE F2(328)% e BT (326008 23
gt} o8 & 7a WA = 7colA, A7) FAH(constrained portion)(326)E A7) GARIGT(322)] ol
Fole R, A7) HF i?@mmﬁmm%pmhmﬂ%@”*b]®”{%%@%L4QQQQ«ggq_%ﬂcﬂ
'R AT sldEk A BE W, = 7aol E=AIE wbel o], AV AR(3240)= Wi $¥S HAistele A
o] a1, B AAdelAE 7] AfF(324)7F ditd oz MFP] FEE FHIEF st S HAFrh. 1Y
A7 @3 ek #(322) B 2 uFe] Y] AFB24)7F F5(330)S SACR AT W, = 7helA e} o],
&7 ASr(324)0 oate] FaE e 4 THEREE A7) WE FA9 HFAE(326)7F A HAZFE Wyt
A9z WAS ot 3 57t o FUME 5, & TedA BRoAE uiel Zo], 4 Xk (a)9
W7 ofrldtt}. Y T 1 o]Ae] 315 FA(weighted component)(332)+ Foid 3)|d &LoA &

= WEEs VA . &% WErs Y] B8 3 Al/ArE dAls Y ek 5

Y0 ox T of
r

% 8av, WY FA(344)7F & A=A FA(346) 9} QAN E G ADdTH(342)9] A9 Fo A X oAl
E2(340)0] tist AAdE RoFEr. Wy A VA4 5452, 94w AlA (imaging Sensor)ﬂ 43t 7]
ub AjzEle) wie] BAH(348)9F #ol, A7) AR(348)E AN Heleh e FA AEe FEE FEI HUA
714 G Aol d& F vk mWElA, YElE 9ololel e v XA HA(346)9] AHEE, %53 27 (34
6)5 sl AAAEL FqFHS FIATIY] Aste] 7] Wy RA A5 Jdy AAE F ‘Rl\i‘r. =
8bi=, B AA FAI(346)E EF3= AAC(340)9] FHHEE HoJFETE. V] WY FAGBM)E FE Ee
S G At F o= ) T BFE ol dt7] Yste] AHEE S 9l

TR, G BA AA(340)9] AJ2(352) WR-9] A=A &Fel5] EE(optional flush port)(356)7F = 8a
of Btk XE(356)E, & 20 HAXE wpel o] i w3 e 2w Ftel] olE s E 19
ol Zels XES At V] 94 87 AR (340)7F B EE GRS i fAR 5] X
AL ol . EHH TEE B o BE AAdEd Auror ¥ 4 gt

T 8¢ ¥ 8dE 94 €3 AA9 99do] 4 R (expandable component)(395)E EgtalE Ao thate]
NEd. A7) B BA39%5)E, A7) WY BA7E Rl sRsty FxET HESA ¥x Y9 = I
52 #JgE 5 JE o 2 hd 99(396) & Alwste HHom st Ay 2 A (395) % El.iﬂH 3
& Fwl(inflation lumen)(W|%EAD) BE 94 At # Fu& Afste] 43 75 5 vk, & 8dd BoX=

HReh kxol, F7HAQL o] AJ2A(396)= G BA A O AdE = Al gl 2 FA(395)F Bk m 1L
HA=E 5] skl x3kE o Qo

T 9atx, ¥ N AY AxE ZAEE G JAd 48 S8 98] GRIN @l =(gradient indenx of
refraction lens)E AF&sE FA &2 AX(370)9] AA S HoFth, A7) GRIN d&(372)E FAIF(376)

o el fiAEH. 7] GRIN A=(372)=
drgor He WAshs 7] A (376) 9
QlojAe] MAL o7|shE E4S THAE

g Xk 9G¥ ARBEM) A% AFse vY 3Ae 99
&7 FA376)9 o 5 A
Ageel W, 4] Aze] BuomyE ol WANE zw

X



<156>

<157>

<158>

<159>

<160>

ZIHSd 10-2009-0115727

GRIN dl=7} =g 5 9]
dojubs Ameh e 4
@2H(398) 0] = 9adl o]

A 471 GRIN @2(372)4 *7H7} ‘?'1 ”t %}i 4% 751‘%74(effectlve imaging
angle)(397)9] A& 7IHLE AR A7) WA BT, v Wy BAE, 94 2 7lskstd 33
42 2Y ¥y BAo EAER st %/‘JE]—E Q7 Jzre] e JoAA AS NHEAFF o F8sit.

E WA S JHY mEd gk O] J 3 AAES AT G I AARNEE 423 8s)
71 918t 875 A7) HY EAE JAA Vetetd F49 ARE JFAHTh. GRIN dA(372)2] A8 o]# st
AHRE SHA 9dE F e FE 9 A HYE SHeeY Ees
02 A% 38t 9450 fa 9 IS SHeed F1d F Uk odE 5o, 94 A A AEE(380)
ol Aol #4d&(index of refraction) BT} 28 H4 &S VA EZE WHEAA| = ¥H(382)7F = 9bol Hof
Ak, e FA(382)=, oltsEAR AR E Al Fol, 7|A S AW

(gas-filled chamber)& ¥+

F AAY, VR AYGAE ANY F ok B W FEES R E BEEY FEE0] Ao aA gFFH

olx &t B F3(effects of dispersion)E FHA3E Aolth. FALSHA, A4 Adgo=r Ag¥ = Ho]

F& g ~FEH R Fyxgivd, E2F ave HaAgE Aolvt. A4 FAVE 944 e 48 WA fle)
o] T

i

of o AW uA W FAs Agetel A8 S Ath AolE shhe] WA B/EE 2A7E, oluX
A A Bow 94 A duAsl B AR REE 47 U AF FARYE 33 A8 oY
Mg FASES Pgac

dehs G A oJAEY welA |4 FAll dFE = ouA] JE FAe o7t &= 1000 Ale e

T 102, 3d Sxo wgA, AR 02 XA G g 7HssHAl s flske] Clvix] AE FA1(122) 7}
Uy FA(124)00 HEEE B3 XY A E HAFEt. AS A, AV BE FA(120)E § 9
7hg of7lateE AwolA] ] A FA(122)F AX gt WE FAl diste] o]l AE wpe} o], A7)
Wy FA(120)= x2d, 228, 5% == Ygs e 22 $3A 2 22 vE 52Y F dn. Foj
A ERoA FiE= HYS AFxsH7] sk, 38 AEH-A S5 (optical deflector weight)(128)°] 47|
Wy BA e AV \HE FA(122)¢F 2ol A7) Wy FA(12)9] Al FAEE vhE 845 FUkE F
Atk olEig §A AAdA, 7] G Zﬂ‘ﬂz}% A7) OCT 94 A =2, ~EfS AolA(strain

Aoz vEE § v Zlo] BHoig. 7] AE
gl Aol ](130)*E G A A A6 A WA WItUES ThestAl @t w2 3 SoA, A7
Uy FA(124)F & 10bollA] KA+ %

)
i)
m
o,
o
2
R
rr
o
O
o,
%0
o

< A E=E 3]s FAl e 2 sy Ee 1 o] FF 9 (hydrofoil) S o]&3te] W &
T7b A Az dFgE FES s8] st AHgE e 98 '3H O ZA(100)9] v AACdE
HoFErh, & 59 &3 X (3D} wig- AR wWFbE(100), YT FEje] A3 Ao Y9 vl 17
= Al Y E(102)E 7HI. A" HER(981) 2 T 5, A7) @lle 2 AA A
A Azte] F7tetEE ofy|ale e YUEhE 7Y H%(pressure gradient)E AT Aolrf. g, E
THol A, ofElA g Hd AJAEY FH8 3|

A2ES @48 Eeide AS weA 7k Favt gleAd bis)
Al FES 38Ut vk, A, e O dEES AATGeER Y] 94 D AAE (3009 AA(bulk)E Hi
shgkc), ®gh, Sl = 1 o) de] Fe FAE AAl AR B, Y] FEYel o)Fde FAE o F
Alrel e 3 H W Ay f§A AFsESE sk Aol fEE g vk, 28 s FATE A7) o F A12ke) A
A FA dEIES FoEM, AV fFAe dubdo=m, Y] 9F Aol Aoz Al WH(static
surface)d] F¥relE= =@ (drag)dl 93t 7] 99 Wi &4 £57 ZAaHE &% JuHS ddAL A
olt}. ol= 7] "dE"S] AV FAE T3 olFde AUl HEE TV o, wEkA Y] EEd

|
ol AAEE FE(1ift)S F7HAZ Aol FAH, & 12+ I BA(122)7)F 35 BA(70)0] M=
7HAE R AX(100) 9 93 ARE AFete EAE Edske & 100 =AE B3R A (120)9F A B
A A (110)2] AA 2 Hols=t},

& FEel WS SEHolt. g HolM, Usht dElo] AR FHd T AHom
A i S8 wHel oskel A% 5 o A7) Qe AApicnE 93
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2H 4R ES, Y AFE St ZA Mozl e HHE, AW A= FAF Y/ (maximal intensity
projection images) UH@W AAA < (multiplanar reformatted images) % 2% t& AES 2dE F
Aok, w3, HAA(3 AL, G AR, A)E ol sk AAHYH FHHE HoHE Xdste A% 7Hssit).
FFae] 7uksk 3k F3kel lelA 9] wwo] taEdolE: ko] A™E 4 k. olE Eof, 37
S ezt gi-gete dlolErt taEdeld 4 ).

=
Ho
ME,
A
i)
ot
Ho
9
iR
2
Ay
e
o2

>

B oago] AN ES, E4 < (angioplasty balloon), ¥ 3H4 =T (atherectomy devices), ~HE =
& A]~El(stent devlivery system) T T4 oFE A A]~El(localized drug delivery system)™ 2 4
A8# FA<(cardiovascular intervention)S $3t AMEEHE IAET o], FAES HANA AEH= 3
HE UEZ Y43asAY o83 A AgE 4 duh. T3, A HAHbiopsies), 253 X FEH(radio-
frequency ablation), ZAl%&(resection), A2 (cautery), =+ % XE(localized brachytherapy), d%
29 (cryotherapy), d@olA ¥l e §3F W& §olatil ste vl UF-= WAEAY ols3 dAx
AREE 4 ol

=~ 0D

5 = 7] A dAe] FAE AREshe AL, H x& Fe Es
% duAE 51 d9or FeheF st flste] R 2AE vigtuEE ARgshs Aol oste] golsiAl =
T At dE 5ol, OCT = & wWolA Zied 94 93 FA 253 dAde g8 998 98 st
= ¢ AR AEs Y 992 ARSA AHEelAE Skl AdgE = glv. a-u Y] 2AE wvid =
o gat= WFoE AqUAE dEstes Agd o, FHI oA Az tdHer dad 5y, dE
501, oA oluA9 Hxaxe B g3 kS ) AgE e v HHFE ASE 7 3, 3% 2428 %
otz AAlellgolA A FAol osto] AP 5 glon, k= adE fste] 5% 27 How o d
Ak, 7] #olA olydAl dxo] gelWe, Hx g9 Hom duAE hlst] flste] ] 9 B EA

o olste] Q14® 271 SR zsHT).

oldlel 5wk gol, T NS PHE F K ¥ AYE Mol wgAsE oD} 9 WY 4
Aaped A8E 5 A7) W], 0cTsk IVUSe] AFE 4 B 4

FAHor 4 Adz4s 2Hse 89S 7H AW FA Y #H A E veE 592, 9 Ef ke
AFeA A v RS HAEE] g FEFFEA 93 2D 7)1 (fluoroscopic imaging) o] tAIE=EA
A FA] 4 Ao o]g JheAdsE . A B3 AV AR AYE 75, 9 o dolg ] 34
A AAo] F5E. wkd F Wwk dolE e ALK A A Fo] FHI] FHEACH, 3AY G o
ole 9] ZA 3 (superset)S FAs7] skl 32 FA Algl=el =3 7sA (possibility of assembling a
series of 3D images)o] mjgAolAl At & 5o, AF(i)o] I5H I AA(i+])o] Aolo] ES5HTHH, o]
T AAoRRE dojA= G X dolEl= WX, 33 2 S (streches) ¥ 22 WE Ag=2E s,
A7) F AAEY FH 99 e 5AE0l Am wiAdn. o A A##Al 7l (auto-correlation
technique) ¥ 22+ T 3] G4 Ad dHolg AEE A dslr] 93 b2 A9 V&S AFEste §o]

s 4 4 st

A7 (angioscopy) B A€ @8 2 < Tg 2 2o vz 54 oldH ¥4 tsE
ATk, WPAHoR, I3 UAE 9 A o e Gds AEE] sk AT FeEe ARl
ojEgt). FATE A Ee HHS datke W9 e AAE do® XAlE I, 9RkatE = W Al
(field of view) ol ¥ole Q|25 IS AFddrt. v= E3] #|617834635.0] 7)%H ve} 2
o] Aol @ WS fdte] o 1 3 WHE dEste AL s T3 FHE #ES &olstA skl
AREEE B, F3 UIAAS $g 9 el AAH o= TR ~FEH (visible spectrum)oll AT F#
of dx UAIE B A I e FH B QlojA, g /e Ul Ao e Y] A" FdE ¢
AN A (field of view)d =7]o] 3T ARE 9 Frlske 3L 47 Fe9 278

o
=
ST 7] Fed iR AAAIIH
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