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Abstract : This paper presents a simple, practical, and efficient method for eslimating the speed of sound in reflection mode in ulirasound
medical imaging. lts accurate delermination is indispensable in order to obtain both good resolution and correct geomeirical and volumet-
ric information about human organs such as heart and kidney. Up lo now, there have been several methods available, but they all suffer
from either poor performance or high complexily. The proposed method finds out an optimum focusing delay profile in such a way that
the brightness in a region of interest is maximized using conlinuous dynamic focusing in receive under fixed transmit focusing. Experi-
ments carried out on a real ultrasound medical phantom reveals that the method is quite simple and effective in providing good speed of
sound estimation, hence improved resolution and images, adding to diagnoestic utility.

Key words : Ultrasonic imaging, sound speed estimation, oplimum focusing delay, phase aberration
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Fig. 1. Principle of transmit and receive focusings
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Table 1. Sound speeds in human tissue
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Fig. 2. Focusing delay time profies (dotted line) at different
sound speeds of C,, Cy, and C; (C, > C, > Cy)
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Fig. 3. Solid and dotted lines depict lateral field characteristics
assuming a sound speed of 1540 and 1450 m/s, respectively, in
a medium with an average sound speed of 1540 m/s

p(t)=exp(~(t/)?) - expljw.t), w=27xf, (3)

o]tq 1/\12

b vl H

AN ETAL

*’Ff f=35MHz0)1 TEHe] EL 5=2570]
TEEE 1540 m/s2 AT 29 (e A
g o ERE d4de] 1540m/s,
1450m/s2 7}t 78 98 4540, P&
of 2217} 9d= M9 A% F(sidelobe)o] 1.95dB A% =
A Urb}‘-]r"i T‘ﬁ(mamobeH F7]= 0.34dB A% Dojz ),

AT}\ o]

CrYEE 4FoR sy Hald S22 2T UE 9
#d ATS/\H =4 539)o A BaE AUtk E2& 92360
Bl O Donnelle] ¥i[6]ez BE Aad thsted €& F )
= 54 28 A-~79 of golEE Do FAE PCHA]
g asit

Al g9 %’#EE HlolE & 1450+ 10m/s2 e} YTt 2
()= 2ol of HeleE o435 323de] HE g o]E o

S35e] }(random scatterer; AA)ufF = FHkAF(point
target; A1)l hete] 30 mm Zold| F&AT)2 FAL
el &4 5 1400m/sel A 1600m/s7k4] REA7|HA 2L

999 B gel B8E vepias 97 g 50 mug &
& Zojdl4 dol 3 mm, ¥ol 15 mme] FArgoithe] Hae)
W78 2% dalel doinh o W 2% HAM A AF 3

J. of KOSOMBE : Vol. 19, No. 3, 1998



324 5T
4000
3600 —
N =
m o 3200 [ g2r2 TRz
—_ -‘- ‘_“
=z £
<0 ff'
2800 |- 2
4
”
’I
2400 . L '
1400 1450 1500 1550 1600
=g

38 4. &8 HAZE o dao Yoo izl M. AlMo| oot
Al ofE, Fdol HetAl ojFolMe| daezRE ¥R oo, £ 3
2o hato] 2AEER ZHBAIE BHICH

Fig. 4. Graph of brightness versus speed where solid and dotted
limes represent the cases of random and point scattering media,

respectively, and parabolic curve fitting is applied in both cases
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Table 2. Result of experiments
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Fig. 5. Left and right figures are obtained by computer simula-
tion using sound speeds of 1450 and 1540 m/s, respectively,
where bright spot corresponds to wire
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