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Development of Uliraseund B-scanner (| )

—3ystem and Analog Part—

Jin-Ha Kim, Dong-Hee Shin, Min-Hwa Lee,

- Joo-Hwan Kim, Yeong-Mo Kim, Song-Fae Park

A prototvpe of a linear real-time ultrasound B-scanner has been developed
which has an axial resclution of 1~2mm and a lateral resolution of 2~3mm.
In the actual hardware and software implemertations of the B-scanner, the foll-
owing features were emphasized; (1) a dvnamic foruzing to improve resolution;
(2) signal processing to obtain low noise image; {3) various functions for the
user’s convenience; (4) simplification of the svstem by an extensive use of
recently developed LSI's; (5) development of a prototype at the level of a
commercial product. This paper reports the experimental results of the overall
system and the design approach of the analog part. The work on the digital

part of the B-scanner is reported in part (]I) seperately.
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Table 1. Design specification of ultrasound
B-scanner

s 1/3 4ER -

SH21715 ¢

vl ¥ A (gamma correction), ¥ e}z 2] (smoothing

% 8] (windowing),

AF4 7b5§ probe F-sbe: 2, 26MHZ, 3.5MHZ,
5MHZ
1 70424 (4200 8] B &)
& AxAe ¢ 2.25MHZ-25cm
3. 5MHZ-20cm
5MHZ-15cm
FEA R : §0mm
FAA T 1 106
Frame<=: 25/%

o pr

Display frames : 30/&
FAA %u4 - dynamic A & (84)
SRS 47 AR
Display®l¥] : B mode, M mode, single-dualuly?
A4 2 : windowing, ztwtu A, 3 rlkA e
e o aEE-1290 3
AR Ak §-TUA
Echo enhanement : 1055
2| v} gain : 80dB
Dynamic range : 65dB
A o152 : 102
ZpEEA) 2 A7k, & F AT system 2 F
parameter

9329 : VTR, external monitor

Ag A7} o 44

J[}iv
=

o
o

3
=
:ol"’L

Gl

o
FIF ) —{o

=T J])h

2,

ES
2L

I
==

[V o o2t

o

A&7z A=A

AAAA A& Al

n
R

dg o] lek.

A A AR Aol Heg Ao} obd BE -
Zol AL AR weh mEbd R dFdAE F4
A a2y 13 e T A AE5H 9AE FH22

o=
1o
P
B
o =

ahFo] 4 of 14 QdelX & vloluhel A&
A& A stgdel. o] A% & wbgke] Auidlel AA A
279 A2 F Jonz A FIT ALES A
+ 4 drh 2314 d5A0R WA F JoBE
Blg 7+ x ol 4l (tapped delay line)g A}-&3hef 87
o Ao} AEHEE ddnh. 250 Fosinz &
B H-zol 4 27 o] (focal depth)7t 543 #75%
= 239 23 Aol FAzLstadts WAAANEE
ook, 239 ARG FALAFE FAA AL
whEw 293 Abgo] AT dgE HAA ¥
2 AALEELE 2 HEY A2E TASLE
Sab 2wy AS Fad BAE ALsw Ak

k
I



— At ¢ 2Lx BT A([)—

Pulsing Jelay Array
Circuit Line Transducer

DB B ]
Re
D C
|

T8 1 AN LAE o] 4 A Gy
Fig. 1. Electronic focusing method using & linear array transducer.
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Fig. 2. Dynamic focusing method. The number of exciting elements is changed
according to the change of focal point
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Fig. 3. Geometry of a lineas array transducer for the calculation of
acoustic wave propagation
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P A A =50mm ;W] 2] =50mm
4. An example of acoustic wave propagation: focal point==50mm; observing
ceint=50mm

X: Receiver Focal Point

0O: Transmitter Focal Pcint
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Fig. 5. 6 dB beam width of designed dynamic focusing system
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Fig. 7. Photograph of developed ultrasound B-scanner

(a) Front view (b) Rear view
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Fig. 8. B scan images for measuring the lateral
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Fig. 9. B scan image of a test phantom obtained
by the KAIST ultrasound B-scanner
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resolution
(a) 2-point fixed focusing system,

(b) Dynamic focusing system developed
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Fig. 12. M mode display of human heart 0
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