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A Study on the Realization of Transmit and Receive Focusing
Using Limited-Diffraction Beam in Ultrasound Imaging
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ABSTRACT

Limited-diffraction beam in linear array transducer is a superposition of plane waves traveling in different directions along
the imaging depth. Source distribution is obtained by spatially extending the synthesized plane waves, which requires com-
plicated hardware for realization. In order to overcome this disadvantage while achieving the same field response, a method
is proposed in this paper wherein timited-diffraction beams are synihesized in the temporal domain through signal proces-
sing. This method is advantageous over the conventional focusing one in that the former reduces the amount of hardware
required, is capable of achieving higher transmit power, and incrcascs the SNR and contrast of image. From simulation
results, we can clearly observe its superiorily to the conventional one-point transmit, continuous dynamic receive focusing
in terms of mainlobe width and sidelobe level.

1.4 & At Dumin[l]oN 9)3te] <jiz2) oja)o| & o] &3 v 28

(non-diffraction)® Z40] Hxel o] &2l A A7t

255 2 & QA9 A GHL NYE7 Frhes Ho) AMNHAZ, ol 2 #331e] Lul2] o) F3 279 ¥
. ol& Hehaty] st A v AA T, B9 g ojgle] & ol &5t #gt HolrA A PAyol Yo
T 2 ¥ seloete] P45 REYE o)L B A 3] B(limited-diffraction) 48 A 28 + 3¢
T 552373 T g Q571 s 3850 e} 2 A% A e AHo)F ol 43 M Y e &

Y FHL 2EH S AAS WYY o) AN 54L& Bessel F52 Rl 2 Yeiue 3z 3 PS5
Bl A ALY 2EH M50 $AH B4 L 93}t ol ol FolAER T3 AL ¥ Pl AR vl ¢ £ &

€ AAH FAle 289 ol HAel sty WYL NG Y€ Zeh H2Z cl2 N e AN Y

2 Q3o o] AR FAe] Yold wi gelA = € FAsk Wl AZE TS5 FGolM Fourier

234 3957 3A 9%E e otk @y 28 method & o] &31e] J4& FAFAR, AYoja ooy

B 50l AN W E Yl wel Fol 94 Wl o] 4¥AS4E YASFAT, 4. FAE e 9

A AYA 42 Yo TL IS 2WYg fYLE TR RE FA99E Y Qe Wi

FAGES e RE& F4Y FAolu 253 Y4l C HEE GYE 2L 5 3o YA Fo] we] 4o
€ Mo d3sele 48 5 U

A i ARG AF SR
* 23 85 Aot Jeongls, 6] 5 9a) AR HFE AN ol Fo]2 o) L3}

BFYzE: 1998 49 19 A H 592 e 242 NS F AL 2R



68

th Ad o)Al T o gt A awlzsﬂr.u SR ENCE
o= Yt Yistel FHoBNH AojAu, 2y
o 5 2 sine $420) e IHPH} 'h'ILI 2744
o 3Nl 2stug ofme ojeole) Fyroh WG
3| 457 Yol o)

NEojd ool 2] Al33HNE FHst7] fIMA & sinc
Q’T ?il e 2 Y} bl ulm]l,}o} Q_A]-__O_ ;’:A]a}n.—{ B
avabupd Fal e wodo] vhing ofdlo]et 4l Fo
aatel Aot Al oz & o] el a2-6]. ubel4)
210 A} 8B ‘.I-i;':}’.’lﬂl nate] FA1 AR o] #fop
SNRo] ooy mat olu]gt gt o2 24 Wi & A7)
Al Az 538 A7 AEa st dojef X 23
St AR %20 Bash W =id *!ﬁ'ﬂeﬂﬂé— o]
got A Y F3E Ao AM Ldag T4
o FHE G
A& go i)l A aialef o)t A sz st
sheiglola 2 aAHBLS AL G g, Do) N8
WHEERN Jabrpel AlRbe) wpE s) o] xal 7 Allel=
&l 9 - olvh

A2 Aol AY Z) zF o) Al 4o} :-Ml.g A=

I.o] &

oot el Bal g el Roke] 7] (1)} 3ol
12bg) S 7w A4 F(continuouns wave)Q) Hwyl
FHplane wave)7t Sl 22 FAlol vjsta) 02) 2} A
3oAsatm A 2ol BT TSI

dy=¢ fod pthBx prhls J,]. RN ,82 =1, B=sing m

A A i T oy kYt wave nembero] Ul

JLE (el Asnakel 03 g1 Y Ale] uatE 27
(z=zpo M 1de] AXSILE YAl utala] o) 4
ol F AT M AR 7}-‘@- f 1-1?;10] LhERL)
W, o s HolApE AR e A4 2t
AR NFe) AL Wojzich, 4% ,H:;zg-_ + fim

ol 7hi ol AR sty BE AME S F U

0
—
]
........ N i
e i p=sine®
< >
-X line source X

O .09 7hni R Qaehs dE5ER e vyl

Fig. 1 Modcl of continuous plane wave propagaling al angle €.

R RERLE R17R HIM(1998)

a2 (a) 32 FaTE 22 0r(e) D)9 HdR AW

of Wpgpo 2 Atz AW T, 4= ¥ YUY

el sty el (b) Wb st Wafol ate} o}
o aE s Yol B3
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Fig. 3 Field responses at depths of 30, 60, 90, and 120 mm {rom

top Lo bottom. Lefl image:conventional method(focal
deplh at 60 mm)} and righl image: propuosed method.
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Fig. 5 Lateral ficld response of proposed melhod wilh increas-

ing depth (dashed line:30mm, solid line:&60mm, dotted
line : 20 mm, and single dot and dashed line: 120mm).
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Fig. 6 Plol of FWHM versus depih {solid line : proposed method
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