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st oy, ofe] 7R A2 g5 o= Q] A QU e HEE 5 v 4T AYstE 35S
A Al='le ol 7k2] stk ul glok. F53F WAE Al&aHe] A7 QA FaAet 253 2AE
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A Bk Aol A 8 x7loltt. oo & g x= IHAA AYE FE5Y G AEE 53
A EEH BEe g3 A3 Jjert 24 aiHoR JAE 48 T dv ZEHE FXE ARt} g
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Pom, E oy s A|AE FAGe EAo=E Q) diREe F3 A AXRES F5E oA BEE
71E9 253 ouAE FA AFHE F AT

aeje2 F53
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71718 AFgEA e dY xS E

(mechanical scanning) W23 wjdd EdFA](array transducer)ol] 7|89k A7]Z ~A7(electronic scanning)
wale] R Agd £ Qv a8 Zbzbe] A7) AS AL AL o FddS 2ra eA] 1] A

& A7 4;&01] oA, Agt AR THARA o=
o A7, A4 AL 2SI (EUS)

WA (single-element ultrasonic transducer) Z|¥F Z]|AIZ 270

WA FAE 48T A el EAFA 2052 PoR ¢ shhe dold BAWE ol gl 23bd &
& 339 B oluX FA4ol W delehE ol AW Bal Aol E5Y & vk FHel Atk F, 4
At ZEne 9XE INA0E §AMA IR, @ 1319 dolA B WAE Fi, 94 I BF S
UAE AL & ek Aolvh. AW Aol vls) 71719 2Fshk FhH O ojels] olel A e EA
(cross talk) §3} & A} wAsa, Ax8 THo 2o W% B wile] 9 + dvh A
M9y =R wE o ) ool 3

1R Al el A el A AR I Qi 2tk WA (BUS

w9 ¥t Bask @e As] Aas WA A6 F2 48580 vk (BE 28 WA 71716 9
oM dold Bx 5L WASHE Yol WashA W),

ol Wel AAE AT AL, WA TR el Y WFORRY AP o VBN AFT + dE
o shtel 2o EARATL AHFe] gl WAR, 249 ol BE omAE Q7] SsAE dolq AAS
WAL R Qs wAE e AEE AEse due) e Bed 9AE whrel(AuHon 31) vt
M SAEollol shis wlo] Sith. SR Sifel At SARAZL AAes Ftel arhd 24 @ del
oFF Am Jbe YR FAl JbsEe], 7] FH DA wEE FRHo 9e + 9

o A olHE olfE s Z&3 WAl (EUS) EokellAE H¥ & _-—ﬂJr(lntravascular
ultrasound: IVUS) Z}elE Z 2B}, Ht]Q WA 74 (video endoscope)® AH] A (instrument channel =
accessory channel)ol] 4t1&le] AR&3E 4= 9l mY 2B (Z, EUS mini-probe) S3 #o] ZTaH A 3
7ol 1 mm WA 3 mm o]l 243 WAA 7171 Bo] A&HaL gt}

, 2] 3
t-L%1g4tM”4ﬂ4 =, AR 172 FAE ﬁme1mm%un AP 207 FANES Al
2011-0275890%.), A3+ 3(Journal of Biomedical Optics 19(6), 066001(2014
9(3), €92463 (2014)) o] Qr}.
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EEu FAY 49 VS AHEE s A ARG B 5 98, BE 5T orge 4
7] glstel W AW i e PHFES T IS AHHE Fuel Q4R How WAAREE, ol
& FRE A FA F9 2eh EARAL B4 048 s wd Sehay e Fae 4d" 34
FEE Y AW AAoR AAHUTE Aol g & SA4elth, e} of FxE Zzn T g
o HARE WG] 1 el BA B3 YEP EW 3600 A PPl i) A @
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g whxo] T
Astn gom, 2z

AP 20 AAE WA Ala"le] A= W 2535 257 SRAAIZ § 9lom EFHoR 3 50
7}es 271d vl#(scanning mirror)E XZH 4] wjxsle] FAHFG EWFAL AsHd F ¢E TE2H
7RI A o' (static) AR Hol 7P Z 5ol AAelrh. kARt o] A9 ZmH wrhel] 1 A
3 vEE :ILEaL T Ae AqFdolEHE Faslof dt7] wfie] ek 9o FAETt Hol HozlttE A
Atk (A o] A Ast FAE vy B B BAI AXEHE HoR A A o& Al Be

AL o1 4 ddeh).

AT 39 WA A" s AT 29 AE Aadels " Ao, z2H FHFS w
A g g shete] ARt AT vk EdRAet O A7) A ZekaE JHHE v 12U o
Zep dooA 7R A] AHor AR Zo] St =& o] WS AeFewn, ey e A3
o] Bl #RH(rigid section)®] dolg ALY 29 WG AAdnyg 48] 24 UM Aoeu, Fd=
del 97 @ (angular field-of-view)e] A¥7F EfwAel Asded ofa 7tefiv= (5, AMAY d4)
AR HEe], 2 Azder Qs ZrBEIF A F2E 2 Hol (ZRE AATE 539 dH2 3o
oA B 20S & A) 2909 "ol 33 SvF gdskA] @A dvke 2AdS 2ta o

AT 49 WA A &"E vlR olelgh S B QlojA AW ¥ " 2RE ATE Fed, I 1
T M=, ZFE FA7|e] 253 ERdTAS FxHREE 221 U B9 9l 20 "Hel dXeka,
OA AT 259 EARARZEH 7] 2sE woldle AaAdT OA AT FxHEA dold Ws A
9ol BAFE EF ZY(torque coil) e ZHAE AL E(flexible shaft)z} E2l& FdstaAs= & 5
AE FH B A Wi Hx], A= o5 HAAE ZTEH J|HAM AT 5P IAANNAF, 715
ubE Wk2): proximal actuation mechanism) 3|7 2708 s Wh2lolt}

74 dgste] 7 ’\ZHS —r?‘EOV‘ w2 EE'J Z53 7§k v
(optical coherence tomography: OCT) 7]¥F U]A]7
ot} (MgEd 9 ¢ AP 10).

v ol gk SHolA dAAl Auste B AU VW 715 s B F53F A dA Ak @A

o AE FY xSy EdFA(single-element transducer) 7|¥F, Z]AIA 2704 (mechanical

scanning) &Aell o3 X—T%ﬂ% Z53 vy X2 H(EUS mini-probe) ] #53F Wdolgta & 4 vt AW

= Ao]HE vim EF ZY Rl 71&E9] A5 felx F duyA AgE

I, o] F YA W] AE REE zgH 7R mY glo] anF o
sttt b k. &, AdEd 40 AAR 3

L A 2 A 3 UlA]7E Alz=ElT) ol
715 s Als A e %‘-r, Z2B 7R V&Y LT vy Z2uug X o 539 Fxo 3 F-
7] AggH(Z, rotary optical and electrical junction)E TAdsoF 3= AHo|t}.
g EFEtal o] 7§ i WAl B v|E EobolA wlg- Fask HEEa e, 2oolfE o W
AE A8 AS s WAA Z2Be FHEHE A FHE dYEd 1 UX AdEd 39 WAl Al="EY
A o fdstA FES T 5 AdvE AA- o] Y] wiEolth. AAl o] fdAd EAE ¥Ye YA A
A Aol Adste] AFgste AL FH EHoR st 28y vy ZaEy EEHoR g ks A4S
Zb= @3 RS A9ste AS T8 H40= st 253 JHHE Z2H T oA MY FaskA e
= AlgelojA ) dY 771E BE olEY A4S S8 Y ZEE YJHE vgeR JdEI e o8 FE
3 UYAIE ARBIE(S, AgEd 4 9 AT 8) 457 BT o] 71F e HAS AEsia e Aol
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ofste] AAelolA, Wel EHS Fuld Wusl A e 9t @, B4 Bde xga),
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olate] ANelol, EakeTh EE AT o folt WANAl A 54, Ee pHasst EATE e
Hahs Ao, sht olae] T BAE wi TARLsl ¥k lsAS me sAsks AL ohn

ol&te] AAleoA, e TPV} ThE FAHL A " 1:}” 3 ), o]

T 12 d AAde] mE F5F-257 WAIEY] S AR eI B Eo|t,

T 1S Fxsid, o AAdd e FSF-2e3 UAIES, ZRHE(20008F ZEH FE5HH(100)S EZEH,
ZRH(200)08 Fo|(241C0, & 7)¢ ZHD(2410d, & 7)< TIstE FAF(241) 2D FAF(241) 9 BFow
AE =14 FRCP)E EFste 3dd 55 -] =ad JFA(240), IJHP 55 F-dA7] =3
JeA(240)0) g % Eoll wmix=ar, oA WS A By AAA=YYH dA F5d-259 AeE A
Fote Y "H(250) 2 3HY 55 F-dAx] =k JEA(240) 2 ~A09 ©H(250)9) F-E e
29 7HEE (22008 2F3t, EA4 T2((P)v=, FAF(24D) 9 THo2 xd F2s 2383k Al =4
Ei(242) 2 %“"(241)9} THOE WA FEs EFsal Al 2HA T2(242)9 HAE A2 =X §2

@
rzi
2
N

w RN E FHvIEe] e ZAE s Aste] HHE TF A =R
s AgAD FAY F-AAr] ARr1(102, 241, 21DE A AEeR d= F
9} 87 9 ZRB FE7H(100)S THAIE

=k A3 (240) 9k 3 F-HA 2;; 71102, 241, 21D A2 = 1ol AAE G5 d-2a0t WAl

74 ZEHB(200) Welld 7hear ZIgEgA A€ Zekay FHEE (2200 EEs A A =
(flexible) ¥t 3+ Wi-oF T2 1 7]5(210) ARl ZzH F5/F51(100) % AZAH= F-9fol 742F 48

E 1S Fxed, A9 WA 28 (2000 SEkaE JHEE (2200 7F AL Sl s ZeH 7
F210)ehe W ow xad B, § EeoRs VIR ZYd216)e] AL Sl BEoE k. o F

sty L E(220)7) AR QE 7Rk BEAoR fAge 28, d¢ 7Hea 7 wtube) T FEHE
FAE] 9ol Fi FHx BEE BT Y & e AhAd adHos 49E F o

Fok o] Zekay JHEE (2200 1 WlE I3 uheh wixE =gk A (240) 9
b3 Apdsta 1 ol mEAA o] E(240, 250)0] HFA N AH 2dA kA dh=
Zehxy FHEE(220)E T ol ALY wY fA1230)7F ez Ao YrbH A e d8n 3T 4
Aok, E)a FEaE HEE(220)2] A oM, 1 WS B dolA W 2&u Aavt 538
well, Fukel Furh w2 F3d  gle EEH A AAE AREshe Aol wpeA st

% FRach. B,
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43 § JdE BAS ol Aol upgtAeth. wkef v fA(230)7F E(water) A5, wiF FA1(230) &
of g ¥ @ A (240)2 F =AA F2(o)d s FEhHE Arjdoer s HAAT]
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528 FHEH 20 E e 1 3 FF FHE Y Yo Fuo233 BE2E BEAT J2E § e
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A doli= 9k 0.5 m o] &F 3 m olFE FA4E 4 Ut

Zg2Y FHEH(220) 2 Yol e TEH U
2(250)7FA] AA g3E Fe 2 w5 o] o). Eﬂﬂ =
oul, FAALAH(25D)A 93 HEH FSF-253 7]

skt AFA (24009 F B ol 2d W(250)0] MAET, 2o ©(250) e sk A (240) e F
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e, 2~d "H(250)L, =ad A (240)9 JE FAAF(24D)E S8 A
HRARAI A == FWAZ](252), w9 &S 259 H25 SAAZIAY IHA =2
sh= %Hiizk(zm) 3o EqtAR e WALR Qs A S TS A F
£(251, 252, 253)& A= wlE Ao (254)S T & Q).

I AEA (24009 T F Fole, Zuyd AFA(240)E A ZT2H FEFY(100) 2R E 3
Aaubs I28 7]5(210)7)F v ET, 28 715(210)E 715 7191(217), 3 EMAEU(211), & H
RE(212), 293 72E(213), BEY AFZE(214), <FA FAR(215) = AV FALA(211, 212, 213,
214, 215, 217)& AR U&= 715 ZHA216)S 2FF = Q).

Yk
c 5

715 7191(217) = Z2H FEHY(100) 225 3 d8S dggol olE =a3tk A3MA(240)0 A= 9
SPHA &3 A -ZAH(101) ZFE] LAY

S Fgsitt. 3 ERQAEE(21)E ZEE 7|3 (210)0] 99X

A7) A2E vl A2 E HlAY L R R AR50 A B H7] AEE 253 HA-T
AW (10D R Bl S 938 83 5 Arh. 52 o] F A Aue BE 7] Ase =kt 3
(240) 5 7Z 3},

(213)& Et2Y 7 (22009 WFE A3 de WA FA(230)7F Hrez Ajojx Ve ¢
A 8}5— 9%?%-% Tt B wdy RE(212)2 #EY ARZE(214)7F Y AAdA wjn@GA A 5

A= VA 23S Alwshs 92 3 5 U

-1m

I2H FEFR(100)S FSF-xou EEE(ZOO)Q} THE vy 2y4oRE 5940 @fort. Z=nr
TEFH100)S I EWAXEHIDE A7) AEE HuAY &8 5 3 E3 FAlE d17] A5E $5F
FE e 259 FA-YAIH(101), 3= ”‘4%(241)01] Aol BxE JHAATE IS slal & FA
(2419 AASt] 29 3)A FA3H(optical rotary junction)S FASHE FYH7)(102), =3 FIA|
(240)0l BA=ES AL F7] A F5 7191(103), F& 71o1(103)90 AAH AZFo|o]E(104) L AZFoo]H
(104)2 ZAs7] Y3+ AFololE] =alo]W(105) TS E&3H 4= Qlt}l. old] thslel= T &3t}

EE T 19 AAE @] 4 840 B ‘ﬂa”’é'% 3 EEd o Z9E ddgeted dagh 94 aARkS
ARG A B FAAQ 2 Aol wE FrbE ool v w

E 28 & 19 11 - 11" XS o8 3 dHxo|t},

TFE 7R ZEF3 9o 1 upge ZEH
3 5-(241) 2] vPgo =, Fd5(241)9F sF502
Wl %] =) 31 ﬂ*d%(%l)e | A7) ASE Adste =HA %E(conductive path, CP)7} wixl&dd. =24
TRCPE BTN} FFo=2 mxE Fis X¥ Al B34 52(242) 9 R4 5Fo=2
WX RS EZokstar, Al 2A4A 52(242)9 Ad9 A2 TAA 52(243)8 X383}

WA o Al SAE(241, 242, 243) BF/L msh AEA (24009 34 FAFoleks shupe] Az Aol
4z aAED 81 £ ol BE dAZt Hol BAT A& 34 drks sle] H4A

% o4
Ao}, old] A Fa .

l?

=

SR BFZ(242, 243)E AP oz AAAF|7] Y, F EAA BZ(242, 243)¢ THLS HA=

(Iez z:¥E 4 v, A7) 2dE(IL)S ZYHE T8 & Juh. e, F =44 52(242, 243) Ao
of A AAE B FB(tube) BYY XAV FrHH oz wixd 4= Qo

T 19 %28 v Fxed, =k JEA(240)0 SAde AT (2417, 1 AiEERd Al =R T2

(242) B A2 =AA $2(243)7F FFH o= Ao v}, olHF H53 Fx= Qs g Tl A F

Qe BARCADE RS Ade F 2o 8L dvl, 7] T A4 BR242, 4dDE, A BEF T
2 o
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3 TS S = Al
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AA7) =AY g oA "ok, Fam B wdeA ot A7) Ass F2 0.1-100 Mz el ¥
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(241, 242, 243)°] wpx] Fgd sl AZL 74 ZEo] @ AAH, 984 FJAHS T2 H 7]5(210)04
By 2909 "H(250)7HA] AEEts dFo] ZEAE AFZ E(flexible shaft)$ e &% =33k 4= 9lt}, o]
gt e T Ve ApdEE E O 8% Aottt olyd offelA Al BHA FTE(242)¢F A2 =
4 BR)E BYdeRE Z 8 F dE FHu Fx2E FAstoof . 7tE, FAAR@AD S AV 7 B4
B2 Abolo] ou Axe EE4 1HES Fo =y JFA(240)7F F o FdsHl FARXEAE SAl &
A FHE Aol rbedt 19 e FEE Q.

ok rUO

L

b MWEGFe], Erbw AEA(40E W AV £ At FHRQAD, FHFQDI BHoZ WA Y
PEe TS AL BAH 2 D FHRQADS BHoR MAE REe m¥s, Al 244 Fsh A9
A A2 204 B2E IPSE 204 FRCPE TFe

o] AAlefo] wWaW, Al EAA BR(244)= FAR(24DE ZRNEE FRHI, A2 EWA BE(245)E Al
=34 5;(244)9} EHOE Al A FERCHE IRESF ME S . S5 3AR(24D, Al =314
E2(244)8F A2 =AA ER(245)F A2 G & 20] EAE mlel go] BAY A 4= k. o] w, Al
A4 TR(244) 2 A2 =HA FTR(245) T Aok s FRPEoR FHlE 4 gtk o] o 3
mpx] Zo] Wl F(tube) HElY Al E=HA BR(244) R/EE A2 =AA ER(245)7F 9AT F
(2419 99E S/ E AL gmdd, o] o Al A4 F2(244) 2 A2 AN FR(245) F
AR 4D B =4 B o7 S 2e gAoR AR IYAA FEANE F 2

r\r

A AAdo] wEd, Al 244 B2(244)E FARF4DE ZAESE FejEa, A2 A4 B2(245) % Al
A4 lii(244)sﬂr Fo2 Al A4 FEQ4ME IRES T HY, Al B14 S2(244) B A2 =74
T2(245) ¥ Aok s ZY FHE FAF(241D) 56 fAEES HE Ed 2Y AEE 23 &
AT}

T 45 Fxad, FAF(241) FES e Al EFA S2(244) 9 A2 B4 SR(245)F EA ZY AE
(244, 245)2 ¥3st = gty B @yoHE o] F EI Y AE(244, 245)8 747 9% EF 7Y AE
(240)9} v B3 3 AE(245)8F AA g, o714 Zhzbe] WA MEg= 2dS 29 olfe 74 EA A
do] & 4o A AP Fo] g H(EE THS=Z AFH Aol ofle} oy He Ed IUE] LA o&
HAAZE vhA] shvke] @9l (uit) Z2A 7158 JEE AT 5 7] dioltt. oY = 55 H=xsd, 7 E

SREAS H]E(244 245)% 9] spolojge] 25 FERE AT WAHoR FAdE 5 (e
A

3 FxE durgog nEHIF dE w71 Tl 22X 987 3 HYS Bl g8 o8 ddstE d o] Hol
Ak, A, FojR Fibe] AgEA fFAe] o Fadh d¥elgtd 4 B 7Y AE(244, 245) & 4ol i

g d= & Fo=rt 7AE F .

of ¥ B =Y AEQ4, 215) 7ol A7) AREE Eol/] Aste], Aol W 5o BHe A7) ARy
of ¥ BAR mY wE £39 4 Atk I9n 4 g B3 29 AEQ, 245) 19 A7 A9E

ey
ZgH AEY Z*Oﬂiﬂi FES FAY T HNE(244, 245) A}
Aok (= 58] 244PT #=x). B8 dhrte] Aajdo] glojA] o

VY 59 AAS FHen Ea 20 ARS olgdel Lk FRA0E FUE pUE ANHRe
U, B3 29 elE gke ¥ TS 2 F ol R44 FR ES AZ /19 del Ere gHoRE mi
& PRA20E AT+ ek

T 3% OA xR, Al =d4 BEE /sshe o T NE(244)9 A2 EHA E2a 7)%es
ug B3 3 AE(245)E 44 hdaAk251)9] F AT AAno] ~id YH(250) o RFEH ZTaH 7|H
(210)°l Y& A EWAEHQIDNZAA A77F 228 B25 A3t 22 =g ZA3A(240) 0] E3E =
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T Ed ZY AE(244, 245)F o533 3 IAE e I EAAE (21D #HS zIHE(211-1)e HA7]H
o7 9

0

£ 6% %72 B Adee] e Eva 48 (24009 FEE WolFE WA,

T 69 ¥ AANde waE, Al 24 52(248) @ A2 A4 F2(249)5 FA (2419
Aes FHlE ¢ vk, & 69 =33 JFAE VI- VI' A& we A2 dHEE Fxsd
EUAgEes A7 Al =44 B2(248) 2 F UAEor A7 A2 A 52(249) F FEoR B
FrRo=z vy Al 9 A2 =dA T2(248, 249)5 ZHzt FAAR(241)9 AdR-E

=AY BE(CP)E ***0(241)9} 75 o7 & B 7R EANS §X5HA A7)
T ERE AT "W, HF =33 JFACE o A woldEs, oA

T A " g, XJH TE(CP)S vl w3 FA230) %] HHo
Aol FZEF(246)0] wjxE 4= Ut}

T 7S Fxad, o AAde] w2 =3y ZEA(240), Al 2AA BR(HE =HZF 242)9 A2 =A
TE(247) Abolel JiAlE HA IWF(246) XFT # vk, S, = JFA(240)= (2419 ST
(241Cd) ¥ HAE 94 FRFEo= FAH A1 =34 %E(CP, 242), 71 ApZS Eede Ad FI"HT
(246), 123 BT 2 HNEZ Fdd A2 =44 F2Z(CP, 247)7) <ol AFE A dz mixd Jej=
=2 = du. o] u) dd FEF(246)C F EAA E2(242, 247)E HA7FH R HANIE Jddx Fy3.
B2 o] AAdA Al EHA EE(242)E FAR(241)9 YUY (241Cd) Y AA Ax DY mEHE W
2oz gAgd 5 9t

olye = 6 ¥ X 79 FxE ZRHO A Ao wjg ook 3= P AY WAIA (intravascular
imaging endoscope) Sol AEHA O ax4d 4 Q).
T 82 d AAdel mE JFAHRF(24DE YER BAEoTE, o] A HAAdd mEw, Eubd JEA|(240)90 AF

M= WS Agd £ s 70)(241C0) ¢ Al D (241Cd-Dol#E= 7B T2 Qo= Al 9
(241Cd-1)& A= A2 Z9F(2410d-2)& £ 4= Qo).

T 1A e s RE AU 9Y R FAS F oehurE AEe F-dAr] =uka JAA (24005 ANAlE)
Aot dubd o= T R JAFE UOF FouXE HdET ¢ e AHel Jdeon, dd R FAF
AEE HE A9 F AdE T ouvAe Aoy, o E AR A= 55 FFEete] ds AFAE ¢ e
o] k. dd wmEeF vhge] FouA] e FHFol Al 8= dFolgtH, & 83 ol o]F &
A G241 E AHEste] =9kt JFA (24005 T TR Ak o]y o]F FHd HAF(24DE = 8
o] Eutd FIAE VII- VII' A& we} A2 koA Bol 1 F4ld o RE o] Hud 5 e =
©](241Co) 7} A=} i, 1 wpgdde tE RE WS HdYd F oy T oE U A9Sd Al FH9
(241Cd-1)°] Fo](241Co)E R Urt. o] wf A1 Feh(241Cd-1) T UE dasizd & A= F4AHF 9
S 8 EE HoZd A2 FY(241Cd-2) 0] HIXHE Aot}

1ok ol FAAR(241) F F EHA BECP)7F BT SHoE X HE 49, ZEHE 73210 FEEH=
IR EEE dotel] wjx® 270 "H(250)7HA] LSl AgAd 4 Q).

ol3}, A EAAIZH(211) 2 3d FAFR(102, 241)E x3eE FSF-2 3 YA A s AR e},

]
dae B oamdaE o 28 §AAN H4 F-047] A%7)(211, 102, 24D D)

A Ao e FEF-ZE9 141/\] g, ZRB(200)9F 2B F-Ei3(100)S E3eR, Z=B(200)

2 (241Cd, = 7)& X3t FAF(241) 2 FAF4D S} FF02 viXE =
2(CP)E x3shs =vd HEA(240), =9 [ (240)9] & F 2o wixHa, oA Wa 74

ol & ox rf
ol (T oft H

H
W osARRE BT G525 AEE HEdhs 2d H(250) R EuR FA(240) B 2
(250)9) 952 e ZehsaE IHHE (2200 B BAA BR(CP)F AV1H o ddd s ERAEH2IDE
¥obebar, 2B FERE100)E 3dste FHR24D 00 G AUAE deshs Fd#71102) 2 3d EW
~EHIDe A7 e R dd 2&9 FM-AE (10D E E3HE
A & 18 Fxshd, gd EdaIe21DE vhA BY RgoR xgz x}ﬂxﬂ ?ﬂ(core)«l o E=
b 1

HFeE e A ol ere WS, B39 meh)o
AR (211-1), T3 o]9 BAF TxE e E OB @ 29 24 1Y ot 4] 1 el 4
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geetel A4 e 2ES 48 A4S Bad,

o7IA 12 ZIF(211-1)+= =33 JEA (24009 =AAH FZ(CP)l, 23 ZIHF(211-2)E 23 FA-gA
H(101)9] dER(mm=A)e] Zzt AdAr)Fer AAddY. g 715 7101(217)9 Aol & Z=uw HehA
(240)= EE ol9} 94 #33 AT E(214) a8l 2 FHE et H(ring) BYoR FAHY e 12 =

AR(211-1)7} A FAsie =, & woly ZE(212)0 o8 7% Z#d(216) ¥ 23 ZUF(211-2)= 73
sldskA etk &, = 1 EA(240)9] F EAA BRCP)O A71Hew AAE 13 ZAR(211-1) 9=
9], 22 ZYF-(211-2)= 7% ZEQd216)el iAol glo] I HatA &l He slojtt. ARHow IH E

=xv2iDehs A7) el o) A Sel moli= EAVE flol ddate mubdk JIA (2400 2F-H A7
AEE JEL 7 A dr

= 3d ERAIHIDE AUEHoR $2ole F A 1t A E8F HIFolU AX 58 B3I A4
glo] A7) AEE F1 wE F de H] AR HAY] FE dEed 93] FEshes g otk & olzg 2}
T dEE 8, IFd EdxryE 0F Ay A9 £ s s oy, EEHor AR HESHA
i I AAZEE M7 AsE wEd F dE A Aol k. Ee AFe FH LJolx, 7t xo 3Y
HE Ads] 2oy A7 A5 A Al A vFAY d7] d9dsaE s 5 gl

FAE7)(102)= E5 #AZ(convex lens)tt thE @ Z(objective lens) 53 S AL Wole= AR 3| Hs=
FAF 4D F dUAE JY AT S FLE(B00) A dlolA Ay wbst, WA gy A
o] 7holy FAdfr(guiding optical fiber, WX=ADE F8 FA=H7|(102)= ofssh=tl, olnf FA=H7]
(102)7F =g dolA HxE =93 J3HA(240)9 F4l5ol AA8 (24D = Agsts JTe Fdste
Aotk o714 Fad W2 E=ak (24008 FA (24D = sk v FA=r(102)= 3] dekA] %
il 71(102) ¢ Ble A e F

A AHA F olUX| 7t AdHEoE Holok, &, W dHd = FYy
AE(241)7) LE9) 3@]7@53 AT (optical rotary junction)S A s},

Aol wEtde = 1o EAlE EE dE(convex lens)H tHE @ Z(objective lens)et e HEE zte 44l
271(102)2] AFE §lol, Al AF3 7lold FAR(MEADZE B3k JEA(240)2] FAF(24D)9F A4 &
e JHEx I FEAFEE FAAE F AY. BEE o] A 2 7told AR (EAD Y Eue =oit
A|(240)2] FAAF-(241) 9 JJEHGL Zt7ko]l wjx|E ook sl HYF @&A4<Q F olyA] IS Y3 A= 22
H(spec) S Ze FHAFES A8 Aol vl s},

Z9 AA-gAN(10D)E A EAAEH (2119 AVHez AA=], AL (251)7F AES Y A7H e
2 W83 5 AN E Polsole 98 i}, olo hatole F&IT),

T 9 WA Z 112 A AAde g FS5d-2Su WA He Z2H AL ekl Aot}

SehzE FHEE (220) Wl wixEE w4 BAAAI(260)E U
. s Fzxsd, = é%l ZHeENE](220) Wlgol T4 Ad Soz wrEolzl Heo|t=
(braided) &2 W (mesh)d RZAA(260)E AP & dvh. ol T3 ZEhx=d 7MHE (22009 &4 FH&

| o
it}
>
2
o
=)
[rtl
fE
ot

e oo
P
oo
1=
=
L
rlo

=100 o AAleel mEW, 7)F ZHd(216) FAFU(26D)E o ERE 5 Qlvk. whep F @ro] A4
e FEd-223 A 22820005, A ddelA 2ola Q= WY e WA el A Adel Adlshe
WAoo w ARgehs A g, dd UAAdd 22 FYer ARgetaak & A, = 103 o] EekiE i
B(220)¢] &k FHE ALAA FANET(262)F e, 71F ZHA@16)od FAFAT(26DE FtE A
Aol 7] &9k 7]k IVUS ZhelE ZeB el 22 Ao dy A e AR = dnk. o] dg-
AFJT(26D)E B3l FH=E= FAZE AYF(saline solution) To] AREE & glow, ojwf a1 Yi
e A WA FA230) = ol® B oA HA H

, dralY, Fee-2e0 AP Feha AHE(220F e, sold AU fATFT
(2808 EasHe shold FHIEI(200) % Teld FAHE FAFUT(280)9] A E sold stolo}(210)E H

%, % 113 o] olF THdual lunen) TEE 2= fold FHHE (20008 F74E AbgEtel, stold AheE &
QT(280)F Fol FAE FUH FAGl told gfelol(270)E HPT & A ADL FRY 5 Y,
¥ FHE (2200 Fbolg FHHE o0 #2174 BeHoE 4Hg HEe] sbsdtel 24 (2
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[0102]

[0103]

[0104]

[0105]

[0106]

[0107]

[0108]

[0109]

[0110]

[0111]

[0112]

[0113]

on
J

£361 10-2011975

0)9] AAE AHAZTE w7ty GAES de 5 U
12+, 4 AAYo] W& Tzd FE5EFH(100) 2 T2H 7]5(210) FEo
g 2 sld EdAEY(211) Yo o2 Wor FEHS Adstn Av] ANEE

24 o]t

k1

= 19 AAefellAE ZEH FERUI100)0], dFelolE (104)9 AAF ] Fxlste TE 7]0)(103)8 E3
i, ZEH 7IH(2100= THE 7101(103)9F stEy sk V1R 71e) (2115 2 FEE-2ed WAAES
sttt 5 mubd [A3HAI(240)7F skl dag o] g5 7]of(103)el AR AAE 7] 71ef(21

el ol A=At

ae E 129] @ AAole] HEW, Xu FEHR000E, 47 AFelolH (1009 QAHe] At 7
Elol Z2](106)E X &3}a, FSe-2Su WA A ZTaH 7|5 (210)E 7% go)w Zg(106)9 e 3
sk 715 BrolW &2 (218)5 sk, & EholW &2(106) R 7] EholW £e](218) Ateoldl F¥E& A
gshe woly MEONE o EFT F drk. add of Aol mshe A (24007 AAsked daw

go] % Elolw F2](106)¢F 715 Elol® Fu(218), 1¥]aLl o] & dAAsts ErolW WE(107)E E3f A

O

¢

F

g & 13 & 3eAE ZEE 7|5 (210)¢ 3 ER=FH(21D)E FESte] b5 A wAE A7
AzE =k AFA(40)ZNE A we F2E A a9d B 7)AE age] AA #A HA &
= Mol &9 #(219-1) 3} o]Eq]

=
= Agolgid, o] 3 ERAFH(211) B = 120 AAG A3 Ze] F
27 AS5E 5 EeA(219-2)2 7" VIS 4E EAS AR ¢ o B8 o] A9 5 BEA(C19-
2)= AS Al E(219-3) & T3 25u AA-gAE 0D} AV oR Ay

= 12014 71 BrelW EE(218)¢F £F "H(219-D)e] 7 AHEHE AFE ASAARE, 715 Bold Ee
(218)= 3 EWAAZU (21D 9 o] ARgE = glar, T 7]F 710]217)7F €8 F(219-1)3 o] A2

S5 9,

ol FEF-Zod WAE TRH (20009 TeH FFF51(100)9] At Aretlsdl, AAl olss ol
goto] F2F-2o3 WA ol FAs] s, ofvl & 4zl dubHRl FEF ojnH AAFEA
g Fdolut dojgt g5 Al~®l(data acquisition system: DAQ system)@ £ F-F3 A|A~®lEo] F7p4 o=

I 9 3jc},

3 YA ZEH(200), TEH TEFR100) 2 o] ES TEE] 93 FH A AES U
TAQ FH Ar"oz= Folx HAE WAAFE FYF(300), 18] =
AREA7Y BRS¢ e A" Z4:(400)0] EEHET

WA FURE0E A B 222E S G AR dold BE ATE £ Gl Fad
bk, oleld 54 el B A Asde] aydte ¢
Ay ¢} HHESS shAor s}, gz F U o)

& BN SR T Al 1 T

2t oA AaEE AHEE 5

K

oX
> =
AT
i S
=
AN
L&

03
2z 9
*“*ox
N
L
E
ol
)

A28l Z4:(400)9 A9E 22 HA-ZAH(I0DERE FZY1 JHsty FE3-%283 2A5S wolso]
AFEH7T QA 5= e A AEE AAAFE dole FE A 2E(402), o] AZE

2 Wzl doleb AeR(401), 2 I JA dHolelE AEATE B S A AAFE FA oA AA|
A2(403), 28 o8 319 AAES EBASE AN Al2" BARU)E AA AR

o] 3} 1358 #Fxsd, = 1o AAE FLEF-FS3 WAIE Z2HE(200)9 Z2H F5F51(100)<]

AFEAE WA BSd-2Sy WAE Z2H (20002 A A AUAA 209 ®](250) FEo] B oo =

. Mol (104) S 7FEAIA FE 7]01(103) 2 ol wWEH 73 7)o (217)7)F 3] A

P EE 715 AT dAY dukE el vt e

= e
30 Hz AE7} H52 7140 @ 4= ).

B4 ¢ES AgeA HW, olsh Belgom A4
of S e NEY ATEQI)A oA A 2o

JH

Z(video rate)?] ojn[H & ¢&

1 dEd AFZEQUE FH

A 715 7101 (217)7
A& 34 ERxE (2119 F3

atA H=dl, ol

¥ @
o

é—r‘
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[0114]

[0115]

[0116]

[0117]

[0118]

[0119]

[0120]

[0121]

FAF(211-1), =3k JFA(240), @ a9 JEA(240)9] gk B0 st A= =Ad "©(250)
NAL Futz HAEHol 4249 £E=2 37 3AE A Ak B2 olu] yFo YXF & HoH RE(212)
2 A5Y APZE214)7F A E AdHOA FEgA FJAdS @ JnF st d8kd S AT, 29y
7IEE-(213)F oldd =24 3)d HAHANA F2dF-2S3 WAH ZEZHE(20009 UF FIHE AS-2 JdE A
4 A1(230) 7 Al v A @A sk 98 ).

ol ¥ Zo] dFHE o 7A 2B AuR S TYsiAl W, ooy =gheo]#(105)F 2 3
ey AA FEHAAD Aol (104)7F I8 ZF ~¥(angular step) "HES 3T dwjnjc} Eﬂﬂ(trlgger) o]
2 AFTE BAAZI7] AZSEaL, ok dEo] AAl Alad WYelde o EFA HxA Az 5713
(synchronization)® #Ao=Z F&g I &3 12k J4 dlolel (B4 A-line HoJElE} HE)E d7] 9%

A7l ojm A AlF~(imaging sequence)E°] A2
2 AJHe| 290 ®(250)°] FFstal d+= 5 o
12+ HlolEl7E Dojx|= Aolw, olzlg
gogm FHoz HA W (coregistered) FoF F 2279 2X}% GRS fﬂo]E‘rE GA == ety wek
olglgh due] HAHES ZRZHE UAY wHA AASHA =W 33 e das HoleE d& 4 Ut
A7 Hed onA APxES Fusted AMEEHT E¥A d4= HEA(TIL: transistor—transistor
logic) EFYQl #o| wi&=A 3ttt

o
O
odk
=2
= HU
2,
N
o,
o
o
oo
.{
:?‘:
ol
PE
_\‘l

Fog 0 259

o
CEETEREES

OSL'

wakch A ot %, o ezl A s,
},

Al =
o
o

BE AYH PAoR FET P 283 14U HoEE SAHOR @) AN ARHew Adold £

3k 1l g 9 23 o
oM (105)7} Al&ets ddHe EgA H2x EdA(train) ATS A A28 EAR(404)2 Bl T, 132 A
2o A 2t AR OE T 34 ERISE o] A47F FE5 259 oul AAldl 2olEE ok
gtk B A lelaR Z(ws)9] AZMAZE ARk, olef o] AIZRAME Fol Fadr d 22u 14
ek o)frE w2 Wzo =

olE} BB Zulal: - 2 oty wAetE F2d 9 2y o g @A FE3] 943
(relaxation)Z AE AZHEQ] ARE F7] Yl FHaw od o

=
e
g 2 11e = o do.

Oy v EFA o] gl ojudt HgoR 1Al F5F 18 255 4 dHiolEt doA=AE of
o A}
4 ojm 54 Al 12k A5 dlojelE: 7] f% F5F omA REvh AAEHW, JBE WA FdR
(300)2FE #olA Hxrl A==y, o] HolA Hxx HER AXH FAF(EA) %—% 3 4
(102)2 2UAA =i, =33 J3A(240)9) FAF AAFH v FAAFC4DE ufgf Z2H 7]5(210)9]
*1%151 2Md "(250)7h4] ded v, HFTHoR FukAlr|(252)E T I A Bulch. a#Ed gheF 3
(30005 Z2H FF5FH(100) F38E Fui= Fd3tH FLF 000904 AHE dolA EAE xrr F
%%k‘(loo)vvl Agehs HEe FAR7 28 A A,
HAA HF= golA Wo @ugm EA B AT fFrEed, 284 R FE5Ee] die ¢
AaxH(251)%0 2 Azt d7]) A=z %%EJE} A7) AEE vA =okak JA240) 9 Al =AA 5
2(242)¢ A2 =HA E72(243)7} qu}_ A7) =S wel Z2H 7]32(210) Wl I 3d EAAE
H21DE E3) TR FEH(100) Wel H Hae 2o FAM-AW(10D)ZE Ryt &8 o 259 4
A=A (10D dAx H251)7} AZste] M71HoZ ¥sst 53 A E WwolEole AAE FAHAIR,
Z59 oln A REoAE AaAH(251) 7 23 HAE WANSte] I Al BYl 5 AEE e W] d2E
™ 2=H(251) 0 A F3haL EW 2 ARz 25) 7 HES 22T oF(echo) AlEE Wolsols Adm 3

rol

ot
ojelell = o] Z&uk HA-AIH(101)+=

Al
(signal conditioning) 7|s&®= X3+s 4 2
5 AR Al2=® 24:(400) Wl A= dlolel A 2H-(401)

5% FESn 448 Fe g Ahdss Aad AnAy
= Aokl ABES Holg 05 A29(402) 0 B
oA Aol ANH Fe gr1H oz AgHt,

of o] mF FREW GAM AFT Ao AYE AR %
o oolmy REZE AZFHET. 28 o] Ak w¢ =AY H

oME o] Aol JRAlFHM, A A AFI & HA-AW(10DAA S #®HE Hry] A2}
AR E =Y, olgA AAE W7 HAE IH EAATIH(21D)E AHete]l = JEA (24009 Al A4 =
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[0122]

[0123]

[0124]

[0125]

[0126]

[0127]

[0128]

[0129]

SE545 10-2011975

2(242) 2 A2 2AA 52(243)F wel 2~ ©(250) el FHE GAAAH (25 E AgEa, 29 x2S
v Haz g, aed o] 233 Has AEAA 259 ou WAl npRvi R A Wi 3
ot 1 F AR UATE WALl Holst YR 2w HAES WY 593 ek AAp(251)0) o) s
AZE, A7 A7) A5 Fe= HIEY. 25 o] dy] Az AEd Ao dfow mupd 1A (24009 A
1 514 52(242) 2 A2 24 TR(243)F wt 3 ERAEHIDE AYEDL Bl 259 F4-7
AW (10D of3 =41 2 FHET. 2uWH SEE 250 AsE AEd v e e Aset npiri R
dole} F5 A2E(402)0.2 B & A Al Z4(400) ol & wlolel A F-(401)A AelF o] o
AA Fe 7o m AgEct.

O

o AW wAem e W 2eW 149 94 volHE A4 B (B4 2o0W H(25000] 15 73
gt Boh) P W #a GolgEe delg Aol Med F, G olvlA AAFA(403)E
Fal Abg Aol AT et

Wouge Fog-2ev ovyd BER SIS Fo HHoR nnqrh, Jdd ek make 1A (240)
of e PHAK(4) TR oF 2AY PAGY Y RE BHGE ASHT FU AAWES E 149 2
of FAY A%, BeF-2eTH onge B2 PN BFLILOCDE FA AT & A}

% gy me

i

imaging mode)ol A & @A O voprb F53F-ZS3-0CT
59 44 #AE RAFE AdEo|tt.

ko
B o
il
K=
5

r

T s FxsH, d AAded wE 3259 AA A 2RS 3R (24D FH 9 3
IR S AFsh= OCTE FH9(302)S 3 4 k. = 133 & 149 7 & AolHe, FAR(300)9 ==
H FEF5100)0] uF Ao e, WA FA5(300)2] A FH dEEIES T8I B
2 (swept source) ¥ #2 0CTE 3(302)0] F7IEAttE Aoty Fau=z 7|A AREH F7He] 9v|= 7]
4 F7ve ulste o=, WEA] FHoR e 99E ke AXU FriEolof s
et 7 shuhe] Fedo] FSgk o|m AT} OCT olw e dadt Fus Ao AT

=1 0] M=
[e) T )\/\D}~ O1M‘_ =
149, 0CT8 ¥9(302)9 F71 Yel=, T2H F&5FK(100)2] Fol= 0CT gl SdHo=z 2ol= J
A 2 NS ZE71(108)7F AAFHo], OCTE FA(302)2RE 4G ¢4 wol OCT IS F71He = 5

oA wke Ulg

st = A 3t ATt BB FSE FABOD)OERE <A e dli) OCT-& 3(302)0 A
aHeg FSTF-Z2SI-0CT A4 Z2H (20002 HAEsh7] fsidE FYE7](102) gl {1 Hnuloly
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[0130] olelE V1% Aol B wHe WA AHon 59 Al 2 A2 =4
q OBR(22, 243)F EFAE DY FR(PIE olEF] BHHOR AEHY A7) EAS WAFAAE
# olyA e 97) ABE nE AR

)
oo
<
ol
o
Ho
©
=~
z
[
ik
=
2
Y
=

[0131] aYBER ARbe Wye vgor FEF WA sk, TRHE (20007 A 3 H A TEE FHeta A
7] wiEol 71¥E §AF FFe #2d ANAERY 4953 e ZEH Fd4¥ Fd 2o IS 2
%o} non-uniform rotational distortion (NURD) #A|& &Ido = sjds 4 Y2 E& oF 34 o =43}
= AAZIA ] AR @ FES wol Aad] JuE IA FF AL F Aduk. A olef o] it
Ao A Zol7k Zda (5, Z2HE A 7T H$) o] A3 Ao ZmH ] Hzhek o) FH
Ed(kink) A 55 =Y & o], ojuA] FA] 4 EE ZRH £HS A53] FAAL 5 Uy, 7}
B HA AgelA 2rela &' vY e WAAe] A Ade B gGA A ¢ ot

[0132] agla B gl Md WA sEskA] &g, A el ZEh~" FHEE (22008 AXst o1 yF
= oA FAR0)E A BodeE EAS AR, BE Ve BEokldeE HAxE T2 H 7]H(210)00A
golA We B2 3 ERAIHIDE AHES A7) Aag ngsts Ay Pz A3r](102, 241,
21DE FASE WHT, st AlxvleR F5e-253 ouAL EE T ovA= &7 T3t e
Al A SR

[0133] 2 iy Tdo] TAE AAdE #Huz dYEdo oE or[HQl B ExstH, B 7|& FoklA &
ol AAg 7R Aepd o] 2H-E uekst WE 9 353 g AA dr) 7bsside JE ol Aolg. uw
g, B oubgo] WA Ve BE Hels HEE SSATHLY ved Al skl FejAok & Aol
Hoo 41

[0134] 100: Z2H F5H9 101 239 FA-ZAH
102: )= 7] 103: % 79
104: Y=o o]E 105: ZFojolE =glolH

L=y

106: - Efely EFg  107: Epolwy WE

108: OCTE & A 2 F2ls H1E7]

109: ¥ FHulely

200: 2B 210: TZH 7|5
211: 3d Edayy 212: B WOy BE
213 293 74K 214: #HEH ARZE

215: oA ZEA] FHE

216: 7]3% = 217: 715 719
218: 715 Efolw E&] 219-1: £¥ ¥

219-2: B2]A| 219-3: Az Aoy

220: Zeh¥ JHEE 2300 v HA

240: =33 FFHA| 241: FA 5
241Co: Fd =2 241Cd: FAdf 24

242, 244, 248: Al A B
243, 245, 247, 249: A2 EAAH B2

244PT: Z&v FH
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246 A IYZF

250: =79 9 251: A=Ak

2521 GREA}Y 253: 5%

2541 Wg Aol

260: ®.7HA] 261: FAFYT
262 SA=T 270: 7}old ¢}olof

280: 7kel® 7HEH AT

290: 7teld FhElE 300: FAH-

301: F5%F #d 302: OCT &<
400: Al=® Z& 401: dlo]EF A5
402: dHlolg} &5 A|~E

403: @7 olm A AA] A

404: A Al 2EL S A
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