z h Ly o &l

KAn ORgEH) B R

AL O MBE O L (BT

TR ES EIME B 355

FARGEAR k2 74 3H25H

FARGOEM  FARRIEE 4 55 1 %Y

R R, X BAERFPREPLE TRt (e BTy SR

FACER SCE B OGEIREEHA & EE A S M R 2 L— 3 SR DM & i

D [RIFHIENT > A T L DRSS

mLEEER (FA) AR &% Rl geE
RS2 % ik 5 #eRT#E &% oAl #E
FALRFHEESR KH fE

W RO BB

F1E i

BRE DR D 30% TG R#-REEN L 5. BRI LAEIL Z W GREO TR TH D728, HIEE
THO R ESCEREE LI O FHIBWHIREEE CH 5. SR LIXIN 7% & BB H 578, &)
AR DI D FEARI L CHEOFETN K > TAE T 2B TH Y, LDl b OHEF TR CORHIT
KVAEUA%HIBEIZEY, MENEHRICIERT 250 &S AMIS D ORRZ(CONFIT R 5.
bbb, AT CIIEOMWSy dP/dt & BES AW )OSy dr/de IXFEFF5TH Y, il TR
g linsd. 2D OO HIET) &AW T OWRFREIZA LN AR 5 -2 5 B IRATh
%. ZIVE TR AER T2 ES & AMS ORI 2 £ 58 L Tl ES & i 4 RE T L7
BFZEIXIE & A BT TV, TEERERRISE OMT OfEIACE B WNEDOBIRIZIE, IS & M
LOMNADOEL E TEE LRI A EE CTHH LB DD,

AFRSCE, BRI LOMAR L OMER & AT FORGRE, AN Z sk D8 T & B okt
IS AR E AT B MR & AN A N EGRIIEIZ 52 2 5B ) BT FTRE e, YeEARERE
T e 2 RGTEEEFHARA Y R 2 L— 3 R WTZIE & RO RIRHET > A 7 A& RS 5
TeOIATIR > T —H O AT RO T D Th 5.

H2 2 Yot I HAIE S MEARET o X 7 A DR

I & MFEO [RIRHRYT > 2 7 ABIROFME L 70 5 2 o E I EHARE A (2D-UMD it > A 7
LEPRTDHZEEAME L, I%EE T/ -7, 2D-UMI ff#HT s A7 AT, #EiaHis—4
E MRS OEMES R = L— 3 VOB IMEND 2 Rotliis % 8T 5. @EaHT — % 25 i
Tk z Bl Lo, MRS T24R L, SHEERNG R THET — 206 Liitsmind 2 e L
7235, 2D-UMIL ¥R a2 b—y a3 VEFEITL, BN s PC RICAbd 5 v AT Kt
Fl7c. %, BIREE L, PAEZEde 5 FIOHBIROBEE I D 7 — N7 7 3HOERIKRT — & & Wi
FEATHE RO AL A AT o T, RUAT AOFMEEZH SN Uiz, Fix 0 s U oA 4% M



W35 O, ARFRNT L 3BH OB R 2 L—3 3 v L OIEEFTREIG ORISR O i 51T - 125 R,
WHEOY I 2 b— 3 U CIRIERRERE i % 52 5 2 & CRFTR LI E S 5 23, 2D-UMI v
2 b—3 g VI ETEE A OREIIEE A L7, S DICHEEFHNC X 5 _EiiimE A &
HRTIGBEDY I a2 b— 3 VAN TRIBICEREN NS W EDB B E o7, FTo, Bt
WHEE 21772 9 2 L N IEHER TN OFBICEE TH D Z LAV Sz,

W3 BRI EHE & BTGB A MY 2 = L— 3 S K B ME & i o R S 2 T
A

WEAFENRIE L 2D-UMI &2 = L—3 3 2 K B ME & o RIRENT A3 ATRE 72 o AT A
EREEL(X 1), HERICER T DT 217> T Wave Intensity(WDIZ L V) 8578 S I TR & #1805
(xS 2 REFEIZ 3 1T 2 MG O RS A ST 2 2 L 2 HA E L CTIfgE 24772 - 7=. Water
hammer FEGOFERE DOHENZ LY, R AT AT 10 ms LANOKSEE T & ko [RIRERT
WARETH D Z EIVRENT-. AT AT AT LV b NERFEBIIRO MLE & MR O RIERENT 21778 > T,
WI 2 X 0 RFE SV T & BRI ICxIS T 5 2 IROTIEE B IRE O RS A TR 5, 2D-
UMI ¥R alb—y g EBHOY R 2 b— 3 U CRERATREME BT SN CWOZifiIcfE S A b
THRANHE SN2, ) Wall shear stress(WSS) OIAERI £°— 7 12380 C, 2D-UMI ¥R =2 L—3
3 L DOFEHI WSS OfILEF DY I 2 b—y a AL AfElk v b k&< /A0, £7-2D-UMI 2 = L
—a NI D= BEOMNATEFE DOV a2 L—a X ERTERER L o Tn. WIOFERND,
WHOYVI a2 b—a T, ETHERO L X WSS Mgk E72573, 2D-UMI v al—v 3y
TIXZIBEESAO & X WSS DK & 725 TR Y, ZOREOMH ORI ORREIL 2 > T 7= (X 2).
INBOFRERND, W o b—a CORERIE, FHERN OB EMERE I M NI 5 2 2 R
DOFHIZBI L TR 2R E 52 5 AIRetEN & 5 2 L AVRIE STz,

Systolic pressure Psgs, C Data synchronization

Diastolic pressure Ppgs

lCuff-type manometer A2l

I
' :
I
| Cufftype manometerAs] A4 Blood pressure | Py (t) [nmHg] |Pressure Field it
T A2 waves P () [ PR
: Photoplethysmographic PGG V] AID PGE’_I'V] ___________________ | +P(x, t)
: sensor Al LabVIEW = locity Field
l____________:y—bbata acquisition PC } Time Uex
N

Electrocardiogram
device

C1

_________________

| C3 Pulse Shape
Reproduction

Hemodynamic

B-mode s
imaging ?
;2

E -
-‘& Grid generation

of blood vessel

]

Device

P (x, f)

B3

Work Station

B Ultrasonic-Measurement-Integrated blood flow simulation

X 1 BHE L7 ARl A & 2 ouBEF A S (2D-UMI) > X = L —3 2 S K D IfE & i

TR [FIRFfRAT > 2T 2

Ultrasound Color Doppler .O+ Mle:surem-ent
Probe i Imaging . Vm‘ Ve Integrated Ux, 1) c2 PC
- b Simulation
Ultrasound Imaging F




gn?] y(%
[o] "

0.3 ﬂ’tlc"g 1 0.3 0.3 -0 c"h 0.3
-0.3 -0. ). ). -0.3 -0.1 .1 . o
0.8 mewm /55 [Pa] 0.6 —

X
0.3 -01
WSS [Pa] 0.6 ey

104
w 10F
©) § 0 1.2 o
ok 14 ;
) T 1.6 X
wer -3.0
® gt —e— Lower Wal (UM) X
@Aar = — &~ Lower Wall (Ordinary)
g 20
245t  lcml]
H .
3 okg e W xlenl
2 L '.\r L . 03 -01 0.1 03
15000F . : : : : ; 0 g s
Wi : 3.0
© - i —uml I
E 10000} . - . . - . ---Ordinary .4
£ : iy
£ s000f
s 0 -3.0

i i i L i H
78.6 78.7 78.8 78.9 79 791 79.2 79.3
Time [s]

B4 2 Ze: (@R, (b)ES, ©EHOWSy, (d) Lihmits, (e) Lifthmitldmsy, )z - WSS,
(@) WI DI 450 22D A-G IZxHid 5 2D-UMI ¥ 2 = L—3 3 A LAY

WA BEEEHIRA MY S 2 V—3 3 AT X A IE & MR O 5 R S 27 A
HEAFEREE & oV O 0 ITEBERE B £— NERZHWT, MIEEFZH8T 5, BEikaws
Ee 2D-UMI ¥R = L— 3 L A5 722 0E & MO [RREYT o A7 AOBF % Bit) & LT
FEATIR STz, MENFIE, 3 B CIERIE & F I EHAORZ ORI CHW -, B £— N
W23 L ORI MAE R ORERZA b b MR 2 KD 2 F7iE%2 i, MisHES S, 3 F & [FRICEE
WhT—RTF7F—=2%HNT2D-UMI 2 2 L—a v KO RD DG AT LR LT, 5
VAT AOEHEIRIEIE, HEERE RO L OZERI e MEWEN H 505, S AT L EF
U TN AT MK DR E WL OFTHERD S, IR & WI OIRIEEICIE T213H 5 b DD
A & LTI LT D Z e gholz., BoNTERN G, WL T X0 FrE S - T &
IR 5 2 IOTIEE T IREIGOMMT T, BGIRE 2 W5 > A7 MIAZITHH 2 LN
RS

FOE b

AF TG DAV & LA ISR, 85 2 BT, M+ & My o [FIRFREAT o 2 7 L BHFE D JLAfE
L% 2 TSI AHAIRELA @D-UMDIMFARNT o A7 L2 L=, 5 8 BT, ERREIRE &
& 2D-UMI 2 = L—3 3 2 KD MUE & MRO[RRHRENT 3 fIRE72 2 A7 L& HEE L, FERIC
B BT E1T> T Wave Intensity(WDIZ K& 0 R5E S 721 TR & RIS IS T D RRICE 1T 5
MG OFHEAZA SN LTz, 53 4 =, EEAEIRE oo 0 IS B £— FE%gRZ2 M
WTC, MEREE2 BT, @EahiEE s 2D-UMI &2 =2 L—1 3 A L A5 72 T & ik o



[RIRFENT > A 7 b 2 BRE L7

AFRSNZBNC, BRI ORI R K OMER & AT FORRE, MENE R 28T & %R
WA DA & A3 5 B & s A i /E N E BRI 5 . 2 528D 7> & fRMT FTRE 72 L & i
TEDRIRHFEHT > AT DB S, TR RSN,





