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Effects of Refraction of Ultrasonic Beam on B-mode Tomc¢grams

Jong-Soo Choi

This paper descirbes about effects of refraction of ultrasonic beam on B-mode tomogram.

Both compution based on Snell's law and the experiments performed using B-mode scanner

and schlieren optical method are discussed on a circular phantom immersed in water. In these

results, if the discrepancy of sound velocity is more than 0.6%, the distortion of the B-mode

image becomes conspicuous and a target beyound the phantom may disappear or displayed

as two targets depending on the velocity of the phantom.

1.

#

TP LHISEE ABERY f%n, XK g
2] AafmEd EepRimepiiEebe R Rl Bl
I FIFEESE BE Eelsba glvh ol& 19724, XM
CT scanner & 2ol fale] 2 2 d Apolel] F744]
s A 2
28 18 BERDYESEY ekl el ole LK
= rader &2 soner ¢} vh-E wb gich & BT
2P ERME MR BTN RIEHRd RE
tgol FEAEshe, S4tel #ALE Yol el dvh
kA, Rl wel WA e sh IRy e =
fatslel B Eol oAl Foh. olw BT MERS
L EEED T AEdAE whew I gEd el
3 BAES Lo (EBYHR), BHR e B
FHELE EBA d8 oo Ko =re A
o] 23, ol¥ Y 1(a)ek o] Rl t kel B
7& ukEolWlth(A-mode). o] H2F[o & RS 1F
e sl ET ERRGGel BHES 3 AN wlie
(x () kol FReE D, Zohd oA EETE BN

<1981. 12. 3. H+>
rhdk B BT LS
Dept. of Electronic Eng., Chungang University
* ki BABTHELGUSIE 114 30) ¥ ABRRTIE
@(19814E 118 26H )¢ W& A Q.

2 E@ANA BE( HE k&) A He 2 2
w8 F&S vhiE kel debild, Aol BiEGS
2% 1(c)s} 2ol CRT Lo R = glv},

ol BE)S Brimo 2 EHAERARDN S8 ABA
el Brydie 4% & oM ETEBIBEZE

).

2t o] KiEe] AAEN B obA X fERE A X
shan gl #Ebel glvh. &, MWl ABAHE
Figehel EEoledr I MBI Wi Lol alvta v}
st Zorshedl AL 9ok ek CRT Lol o
ehd VERATRS) BUEGR BFRYS ESeR A
) EERBIE s b2 FaE e Al dehB. o
BT o] B-mode BiHE2l S £ TAZ =
A2 EEG v selde, =i BAe v
e = Pz SeukA gleh

AL olw BRrpe] o)At vhE HHS HE:
Wi T, o8l Aol ¥ EEUETY g8
PRy 2 FHE el st F4el 83 phantom -
PN BB BET Aolu. 2 R, ol & uly
o & WATES B 248 Fax el gd

2. BB % &R

a9 2% JAEEREE v)dd 2R3 Fe] ¢

— 141 —



*51%@5& : % 2 %’ % 2 %, 1981—

Surface of body
™

Tronsducer

Pu(se
:j [Feleer -
‘J Amp.
"{ Rectifier !

CRT

{a) A-mode

(b) ¥ & % ¢M

o

fc) B-mode

o8 1.

~

7

Ultrasonic
beam

LHEES HE

Fig. 1. Principle of ultrasonic diagnosis equipment
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Fig, 2. Refraction of ultrasonic beam
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Fig. 3. Ultrasonic beam measured by Schlieren
optical system
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Fig. 4. Results of computer simulation

M T o (R Bol Wl Eafslel o 7 gt
e olE MR (1Y) BR) B Xl Vebm an
ARE @A e e,

3. # ]

FHEZET OhE HHe) BREA Asta: mEu

— 143 —



—BTEek: B2, B2, 1981—

-

S

(---; Actual phantom’s interface, T; Non- displa-
yed target, TT; tadpole tail(shadow))
(a) (b)
azl 5, Vi>V,s 354 B-mode Biig#H
Fig. 5. B-mode images of V> V,(phantom; ethyl
alcohole, VR=~10%)
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(T: True target, V: Virtual target,; actual phantom’s interface)
a3 6. Vi<Vaa %3¢ B-mode Hijg
Fig. 6. B-mode image of V,<V,(phantom; saline water, VR=18%)
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