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BT2012-04 Modeling of Ultrasonic Echo from Posterior
Arterial Wall for Accurate in-vivo Detection
of Intima-Media Complex Boundaries

Nabilah Ibrahim', Hideyuki Hasegawa'’, Hiroshi Kanai'’

(' Graduate School of Engineering, Tohoku University,

* Graduate School of Biomedical Engineering, Tohoku University)

In line with the fact that the intima-media thickness (IMT) of the
carotid arterial wall is the most frequently used indicator to diagnose
atherosclerosis by ultrasound, it is essential to accurately estimate the
thickness of the intima-media complex (IMC) boundaries, i.e., the
lumen-intima boundary (LIB) and media-adventitia boundary

(MAB). In this study, an improved adaptive model of an ultrasonic

echo was developed to realize better fitting of the model to the

reference RF echo, which was calculated from a transmitted
ultrasonic wave measured with a hydrophone. Using the normalized
mean squared error (MSE) method, the improved adaptive model

(multiply the sinusoidal wave with the envelope of the reference RF

echo) was fitted with the RF signal measured in vivo, and the

positions of the model which give the minimum difference between
the measured and model signals, are determined as the boundaries of
the carotid arterial wall.

BT2012-05 SfEEEIN/AZFDTDEICLZEEREL KUY
g

TREEAE, AR, KAREE (WS TSR, 28
HRFHILY AT KT WA V2R
RS TIE, WB TR E AL L 72 WE-FDTD 0

FEEEALIZ O W TIE 24T o T b, LVAOBRE LRI &

T, BTy sy MIERELITA 5. B 2 BE %217 -

ToAER, BIEEOEAOENIZ L) CFL o FRMEE 5 v b A

TR EAT B 2 e ahols. ThbE b LI—EOEY

MRS 2B ORI ko7& 2 A, CFL #%x LR

WRRE L7260 7)) v Pz —HFRE (LA 2 EAVREh

7oo F 7o, THFETICRESNIEHEFLET—EOTELMRL

2Ly Y TIZOWTRER SRR R I L7222 A, IWB

S AE) BB LUFHEEH &SRO LRY, A'Y &I

# WE-FDTD i 0#) 30%, FHHEFHIZH 40% T 2 £ AVR

Shie.

2 m
Hig P24 48 H3 H (&)
YAt - bR R (L)
St 0 HARE IR FESBE W T2 WG e S
BT2012-06 < LEENBORIEBMEOMEZ BV - MikigE
FARPER, ERORE (EE KSR TSR0 7e R
SEAE, HEE SRR T AL, XM TEyEL

Jpn J Med Ultrasonics Vol. 40 No. 2 (2013)



I TEYmI TEY M) 1200 Th <, ZofAMRIIS

CTERBEBEI OB LWL DER->TWE, F2T, #Hhik #

i, FESEICBWT, Fr I YRES TN TWS, KEO

RFEZOWCIE, W, o ROV CIBERIZ L 2

IR EN TR CTH L. LAY, RMET, ThbbRETR

DORFEIZDNTIE, BEWIZ L 5 IERHERA TS dead zone D7z

DI AN TH 5. 22T, KBIETIE, A0E—FT a0

HOCTEBHORIBOMPEZRE L T b. 7 40IE, EK

WEEREHE L CTHEITT 5720, /PN I3V F—HETRis

LRENHL. LIAHD, TAWNTEEDPEE I EWRDIESI2L o

TEALY 200U TH Y, Wl OMEITE & HI2, AJ79VA

DIZIRDS AR REE, BT, S ORELE A BN T 5 2

EHREEICR D LV IR H D, 2T, RIFFETIE, ER

T 2B AWIE RO R OBIEOBGEIZE H L, [EIE AR

O3 AOIEGHATH ] OATHIRIC & 2 RIEBOWEEEFEH L T

5. RKFEEMCDLZ LI2LD), REEHEOFBEIEY; © Wi+

HZENTE, RIE#EEBOY VT Yy M &L 5 2 & 255

%A, RMETIE, RETFLEOBRGHERZIL,IIT L LD

2, BUEFESS L OEEEREE LT, THEOARIEZEHEL T

W5,

BT2012-07 #BEKIC KB MBRHEREHRIDOEE T

M () EEREIIET e 2 —~ >4 777 /0y —

WFzEEM)

MR, ke R AR R4 7 &I O S 2 M3 % 7290
OFFEE L TERHERAENL D, &liddE=a— b VA TH
0, HKEZT D EEORE SITHIKFET 57280, KiEEDARTIE
PEROZAL 2 BT 5 2 L IZREETH 5. MR IEROZLE —&
ZEHET 5 720, AFFZETIE, MHICBIT 50 A - kAR
2 (SV Hi#) OHfEEIciEoE, MR/ ST 2 — 4 %
WAL, FEL Y VIR E V72 EBRE ATV, KRR R O 4
FEEHN TR O NI/ ST X =8 R B L C, KRR
EiTo 7.

BT2012-08 Range Point Migration ;x&BU\-aiEEBSE
BREGBRAX =2 T -FEROE—LIERAEE
RBUzEGIE—

BATER, W E BOREM, FEE T GBI

TR BEHR Y A 7 2 H)

Range Point Migration (RPM) (3 B — 2 4B i |2 A7 AT
I 2 W R B 2 BRI IR A 2 LT E 5%, BEHE
ARG HET 5. FRAIERPM BEOERGEEZIET 5720,
PERHZE — 2 2B LE SRR TR O E 2 HET 2 Fik
WRET L. AR TIIBEWRMEE T T LA 2 HWFERICED
AT V= a vk (RO RPM %G Y — A4RmEMEE v
72 RPM EOFHEZ LB L 72, RET 5 #E ¥ — 2 fqmiEz A
72 RPM OB ZII~ A 7L —2 a VDK 1/4 ThH Y,
PERD RPM ETHIBLT 2 RBIGOWEICKI) L7z,  OfERITH
FEICLVIBERARERORREA A=Y v I EBWHETHHZ &
ZRIEL TV 5.

BT2012-09 Acoustic Imaging in Air over Wide Frequency
Range

Xinhua Guo, Yosuke Mizuno, Kentaro Nakamura (Precision and

Intelligence Laboratory, Tokyo Institute of Technology)

In this paper, acoustic imaging on object surfaces is carried out
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over wide frequency range with a fine frequency step. Visualization
of three different objects surfaces are demonstrated with the
frequency-swept illumination from 1 kHz to 20 kHz with a 30-Hz
step. Images are produced at each frequency for one object using
acoustic holography. In contrast to optical multi-spectrum imaging,
frequency dependence gives rich information about surface shape
and material of the object in multi-spectrum acoustical imaging.
Characteristics of the surfaces such as the depth of holes and
difference in materials are successfully visualized.
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