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KANAI"? (' Graduate School of Engineering, Tohoku University.
* Graduate School of Biomedical Engineering, Tohoku University.)
[Background] Transverse cross-sectional imaging of the intima-
media complex of the carotid arterial wall is very difficult using
conventional linear scanning. The extent of the arterial wall that is
clearly imaged is very limited. [Principle] In this study, the use of
multi element diverging beam from a linear array transducer in linear
sequential scanning was proposed. B-mode image was re-constructed
from combinations of many steered receiving beams from multiple
transmissions per frame. [Results and Conclusion] Using this
method, images obtained from simulations, phantom and in vivo
scanning of the carotid artery showed that the clearly imaged region
of the wall is wider than that of the conventional linear scanning.
BT2011-03 /N\SUDBREFREMRICE T HBERRSRGEE
UTRHORE
VLH BE EEkZ, EEMWE, PEEAR, BRERE GRER
LRFRFEGEAEY > AT SRR
IhE A, B2 T 5 ANTIME BV TRyNIEAY
N B % BE T AW CRBEIMIGEIRT 2082 17> T & 72,
% L C Secondary Bjerknes force (2 & % f/N5{d D EEBLRIZIE
HL, BEEZIEERT 22 & TREWRIZL ZH#EMEmET 5 2
ERFERR LT, L2 AT, BANIZB W TESEAIT IS 2 @M T
ELHAXTHDZ LINZ TIMGTEHEE IS L TR B S

224

NDUENRD L. Lo LEHEY A X LTRSS 3 5 ZRIZ
DWTIHFEMNZIZH STz v, RS CIIRERZ T
L BT E WO WA 3 [MHz] 75 10 [MHz] £ TEE L, &
BOBEHSR WS 272 0@EES 2 TI2 L 2 Ml %1772
EHICKEO Y o VIO, SIWIRE, ARIMERO AL D5
FEHSIZRITTHEBIIOWT M 21T 72,

BT2011-04 M/NTIEDEARREEEFIFD /=D DEHFFHAIHR

1t AR/VR AT LDREFE

WA, Dgtesn’, SEes, i g, &k 22

PERSERED (RO TR REREY ¥ A 7 2SR,

B N IUH S B = HAl i 28 0T)

FAFINT T, BEWE BN IEO RN 2 B8
L, 5% 453 2 I Tl K O S8 O FEBIHY it 1% 35N,
7 PRUIR OSBRI T IR R L 22 A0a o s s 12 B
FTAHE D TEz LaL, HROEKEHIZBWTE, i

B0 % 2B E A DEDTEE 20 5. £ 2 TR T
S HTHOBEWR 70— 7R GERH N7 Y A7 —H%D3
O E LSRRI X 2, BEWMROELD 3 /T #ibs A

HEL7zE A, KEEERRTIE T — 7 %EA 5 S 60 mm {1
BV TREREOBEHIAIC L 5§ 2. 5mm DINOGEEIZINE Y
BA U H =T 2= ADHEANICBN T oA RETH 5 2 LAs
RIEE T
BT2011-05 KEAERICE D FDTD %= (WE-FDTD %)
ICLBEELVEY VT

TREEEA, AN, KA (FREEREE TR, *E

HRFRIL Y AT A FHFA 2 535)

KT, BBV V8 ¥ 7 D75 O R FAHI O 5 57
MFEE LT, EE R EE#E#E5 L 7 FDTD & (WE-
FDTD ) L ZDEAEY ¥ 4 7T TdhAH RMWE-FDTD £IZDW
THRZIT->Twb, X% E#EE51L L 72 WE-FDTD
W, RFERENFEICLE L WD X E ) [FHED Yee-
FDTD #® 1/2 Tikte. F 72 RMWE-FDTD #Cid, CFL ¥ %
58 ERRAEOD 1/V/3 ICREE L, Y &) BT IR % 1
B AT Y 75T 3TETAEYMHER 1/412LTW5. |
WICTFH & 3 RICTHI DOV TN L OO BIEFERRE AT o 753,
WE-FDTD 13 Yee-FDTD {£ED#) 2. 4 %, RMWE-FDTD %1349 3.2
oY= | SRR AW
BT2011-06 ERER>1J—LVERICEZREABEESS

DK —> v — L NOEEEEHDHL—

NGRS, TR, EKFE— QLEERER A B E AR

FeFh)

BAE, BEEOHERICHE LT, @EIEMEPIc A S vy
RMET 2 AP IRSH & > THITBAIZELY sA & % sonoporation
AEH SN TW A, BFMEIZ sonoporation %47 %) B¥121%, Al
EMUNRIRE IR LRI E Y v — LICAR, T S B
FW AT 2 HENL LN TWE, OB, Y y—LIH
FCIARE 2 22 BUFNC & o TRETREAFEE L, WO EJE &

Jpn J Med Ultrasonics Vol. 39 No. 2 (2012)



IWNHHEN 2 B F 2 CRIME T, A DPRET 2 WGED
Ya)—LUEEHWTY Y — LD L) /NS RN OB
T AR THAL L 255 RIZ oW TIERS . ZoFEE, M5 %L
S CRBEHE R OERE Y& AL TE 2 0Tk FE LY bR
TV, FEBROME, EEE SR OMEAHEITIRIZ A TH 2
BT 528, FBROEHETIIEEDKTIEL S Z &N
RENTZ EBIC, BHEROBHEIZL > TEL ZKEDWES
&Y, EEEOEOMEIZB T HIRESRE BT L2 L8
TR S 7. AL (R O HRE & BB DL E T O BRI I R B
WA S I S E D, WEES Y 2 ) — L U ERILN
BNOBME RS OERILICEHEE 2 6N 5.

BT2011-07 BEEMIREON FREAICEDS BEREMH

DT

BrmbE, SRR, ORREA MR B (TR A

Wi 2 —< >4 7527 0y —FFEEHM, kKR

BRI e RE A\ B HERF R )

FAEERICB O CHEMBOBAEFIIEE CH 5. FAM
M D BRI R ORI AL & TR AR SH B . AR5 T
A L TS R e LT, IR 12 30 Bk Tk
FEDOL—%— Ky 75— MR @ DWW T ERRRY
WS L7z, R 2R 2T 5K T 7~ b AxHWzER
AT o 72k R, HEREOMEI KRN REThH 72, T2 L
T EBOFERS 2R E Ll 24T - 720558, OB
FRICAHB 3 2 B2 L T BE T d - 72

BT2011-08 FFHIBHREICHIIDEBE R 7T —ART7LAIRE
E A
NEIE GRS AR 22T
BT T 2= AR T LVABEETIERY 25 L ¥ 7% EoftiRE <

K% o THEE A S BIEICE — FEHRS 2 MG v 7 & — R
THRATEE PARERAEE) 21ToCWwa2s, T—F 777
b, SREEDIKT, A% v HEEOHNME, F OSSR
FEDFELCTWD, Al BRSSO B 2 68 LT
B &b % PA MENFHABRGHN B & OBEGHE % LIk
WICERWRREZEL. 72, RWFMICAHZBAI—-TOT
I—HfEE AAT—T DI —EENMmMD THWHEIH 5 2
& R EBR T DT
BT2011-09 U'FAMFEEBZEO/ZSHO B-Flow it H0IE

I %', A, MRk, NERIEST, NINER]

(R TR > AT MBHRRT, P GEANVAT T -9 v

I8, CHARKREE SR N L)

B-Flow HLEEIZ X Y, 3 4 — 7 0 & 1R 15% 2 FF 05 0N i
RS A EDSWREIC L A, CORMEEL L TESESIX
B-Flow It MRIZ D7, NFAMITERED Ty Ea -5
BZWoOEBICIT 2 2o TW b, KlETIE, /4 X5
BEDODT L — LB Y — 27 FR—)V UL, MFEERFH O 720 04
FU3RIE 7 4 V%, $E = RICH 2 M T2 T 2 7200
AT 70— 7 HigEEg S X Oy — BB, Xz
TA. AU, LI R 2 MR AT W R R
I 2 D TE M IIRT 5.

BABEREFRIN 23 FEF 2 (ERKNMR D E

L B deifEE )

B SPR23 £ 8 A5 H ()
By o AR (LI

fi - BE WS T MRS
BT2011-10 FDTD EIC KD 3 R EEEHERNT & NS
ROBNEFRIR(E

MHEPfEsE, AT, B, MEJE, LEHMEE (dbiE
TERFREBE LW 7R R LR

AW Tk, GPGPU (General Purpose processing on Graphics
Processing Unit) 12 &% =# L% fiti L 72 FDTD i (Finite-Difference
Time-Domain method) 2L 2EH;> I 2L —#12xf L, MRI 7—
Rz 3 RTFEERIRE 52, ZZEOEEB L ORFH#E I
DWT DNt &4T>72. Z# LT, GPU R T 5 LI2L A
C72CPU Y V=A% L, Wit 217w 2036 B HL & %
TT 5 FHIIOVTOME 2 1To72. KIETIE, ¥ IaLb—%H
FEOPZL, MRI 7= OITOFEIZOWTHET 5.
BT2011-11 EpE9EARIEABITEICE & D MNRIBORE
SRR, HRRE, FEEE (B RKFERFER LR
SevmEh A LRI

BUE, EAEEMEDS, 22 Co L3584 R H&EICH
WHENTW S, BHREEM OISR TIE, A FiEEH
7RI AEH 2R VT AL H A Rk, EARA & 5k
ELTH#ATT 5720, NSRRI ANV F—HETEIRT 2MHENS

oo &

Jpn J Med Ultrasonics Vol. 39 No. 2 (2012)

L. AW, B FHEOL G EHEP R B ERDIESI2X -
TEALT 20O TH ), WHOHETE &L HIZ, ATV A
DOICRD A, ARG, AR5 OWELK 2 Bl 45 2

ENHEEIZ R B VO MERAH L. 2T, AWfETIE, BX
T LB ABERD B OMIGARGFEICEH L, [BYEARO
FAROIFHATH ] OFHRIC X B RIEOHFGEEREL T
B WREFLE, KEEGOEBELE, 2 RET 5 L TE,
KABFILO T VY N BRI T 5D THSH. AT,
RETFHEOWRGFEHEZPASL 2T 5 L L B2, BEERS L OE
BEERZM L C, THEOEMEZFEML TV 5.

BT2011-12 #BEFKmFEIE ICED < MRERESHI DEER
RE

FrHMkE () MR EisRi 2 -~y 94 7727 /01

¥ —TgEER M)

MR 1, Ik R0 7R ILEREE 4 7 &I O BF 2 M § 5 729
OIEELTEMERATNL Y, &MmiddE=a— b Yk Tdh
D, REEEIZIMEOREZT TRLTDHEEORE SIKF LT
b3 %729, HEOATIEEROZE IR 5 2 L IZHEETH
HEEZHNDL, AR TE, MEMEROZENE —EIZEHET
H728, EEPMGEEHN O G225 970 S EE RS (SV i)
ZHEE L, METEREE#ALS 2 hEERE Lz, iy vl
& W CRETLEO T REME % EERIIHGE L 725, il
PIROZALD T S NG5 2 L AVRE NI,

225



BT2011-13 ZHBERRNT ST ATLOORAF I RE

BINDISA
TR, PrNEEN?, Al T (OB R 2

IREEVR R, TR (I ARTZER))

PERBERE O BIEER TS 7% b b IR B AR AE, E@FR7 a4 1 F 3
2 A (Urodynamics) FHilll & M3 2 BeAE (X B 3 % 50 C O 9%
BEAURICART ROWTH 5. ZOFHINICBWTIZER, PR
B, FHERERIC BT B IRGEHEEE, R, R, ZNn5 O
HHNNY — L hsk, SOICRIERER EOBIlIEB E 2 5. 20
PR X8 — » OFtFk L AREOFHI (2w LIEBEE) (213 5EkiE
REZ T A% (R 2B, E&, Sovrdaeoii, »
7 ) BV G R 2 RHI A T b, SEiEE A Lo kD Rl
WM R L2 e ey, FAEBICL ZIULEM SR
BIRBERAFIUN DB D AT A% BINEMT A THEES
NTws, ZITARIFEIZBVWTIEZOL ) R b Lofilict
F—REEMT 5 &) BIEZBE L, HRZITH AMEOMNZ A
SRS, FIM L CHEMETRER YOy A 3 7 AT
AT A E L TRE A0 KHz OZ=FBERE CW R TI7 VAT L%
BHL, —EolrE LywRE L2 S0 T2, AME7e b
A TIATAMINB LIS 52 o GEZiiss) 2AL
ML ST, E=aXF =V QEADUITMHIER 7T RARA
OWIERIER L o2b, BE /T —IC X ) BEFRIEED, BXY
F75 AT b5 2028 RFCERESRHI O, ML E N85 —
DSBS A, ) e B IEAYE 2 XPER A O Y 1 &1 S
37 AGHIA K& CEFET D HAMTH D T REMEAER <R S 7z
KEMEF 2B EH 2 HEOEZ HN, TRIZZDO—b % BN
5.

BT2011-14 BEEBFHELFEDORBELERAIC KD DOMmEE
EAECREHTE

B G, BAIEEZ &b i (b RS KRR T

SRFERE T E g, CHUb RS RS b LR R T 1

)

LEEED S OFBF W HAEEL (IB) 1%, ERA 2 MR
e LTERHEN TV S, KRETIE, RFETDSEHEL T —
F7 77 MR L, A5 0 1B & R SRR L ¥ —
LN DZER R Z ] L S TEHIIL 2. ZORR, &
WCHEIZEE ORISR SN T2, BO5NZIBESH LT
[ A R, EARBACREWEE A To 72 ZORE, BEICXY
W5 L7l 2 o Bl L7 E AR I AHZE b T v >
TR RCCEN L EAZHEE L ZIE L2805, 1B
% H A 72 BE DR R ZEAL R EEHETE O T REMEAVR S 7.
BT2011-15 SEENARENEEOXREMEISHEEKEZBEL L

BEERFIO—ICEDLL 7OV IR YFUIIC
£ 25BN ARBE DR A MENHETE

et !, BAGEZN? &3 Y (HObRFERFRE T

SWFgEAHE T, CHAL RS RS b L ge AR 1 Ll

)

M BE N FR L S O BREEEHEE D72 012, SHBRAREE O il
HIEMOHEEERIT> /2. FOBIIHE L7z, #8&E) RF =a—
w7y sy F 7B LA (kernel size) @
KESITOWTHGE L7z, BEEZIEEE v, Sk s
ABELEFE B3 um DT A ¥ —%5HIL, ZELZRFETOE
AR S E— AFMB LT T TV HHOBEWR Y — L DOHEFHO

226

RESELNENER L2, BEHLERORE S 238 LT

MO R#E A RKE SR L. E612, REZHMEEE

T, 24 Rl w8 I O B IREE O K 517 O ZAHEE b 17 -

7z,

BT2011-16 Suppression of receive grating lobe artifacts in
images formed from wide diverging transmit
beams by modulation of steered receiving beams

Akinlolu PONNLE', Hideyuki HASEGAWA®™' and Hiroshi

KANAI'? (! Graduate School of Engineering, Tohoku University.

? Graduate School of Biomedical Engineering, Tohoku University.)
For ultrasonic imaging involving the use of diverging transmit beams
with steered receiving beams, we proposed a technique of modulating
the receiving beams by a factor that is governed by the envelope of a
corresponding signal, which was formed by filtering the receive-
beamformed signal by a zero phase low-pass filter with a cut-off
frequency that is determined by the receive-steering angle. This
technique significantly suppressed receive-grating lobe artifacts
without loss in spatial resolution in offline reconstructed B-mode
images from simulation, phantom and in vivo imaging of the carotid
artery.
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