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=Abstract=

The Ultrasound Imaging of the Tissue Attenuation Parameter in Human Liver

In-Chan Song*, Cheol-Eun Kwack*, Byoung-Goo Min*

As a part of the study on ultrasonic tissue characterization, conventional ultrasonic imag-

ing system is interfaced to the personal computer to acquire raw ultrasonic signal. One ap-

proach for tissue charaterization is performed using the attenuation map to the conventional

images and the resulting attenuation map images are compared and inspected inside the re-

gion of interest from the viewpoint of pattern analysis. Currently, these methods are applied

and modified to effectively find out the differences between the normal control and the pa-

tients with liver cirrhosis.
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Fig. 1 Block diagram of ultrasound imaging system

—228—



~$% o1 2% 74 Ade 285 I

(1) ol

Z2E9e] HHA A F E(x)e oS & A
Zo] exponential modele] ¢ls] FAHTIT /1R
=

E(x) = (Bo/x)8(x) exp(—2 [ a(r)dr) (1)

8(x) 1 Abg A 4 (scattering coefficient )

X : transducer2 28] ZF W 3 A H7A
o A

a(x) 12+ A 4 (attenuation coefficient)

Eo CulE e

(1) 2-& samplingsl® oS53 Zth

Eij = (Eo/xij) 6ij exp (—2aik) (2)

i, ] : picture element

i TEEY A8 Uy Y we

i S L

(2) Ho2XE B—Mode BAdl osf z A
& T # st zEd o e dig de
AR 1 55"3* A< 717] . undeterminisucs}oq ot 2e A B4
Photo. 1 Ultrasound imaging unit Aeg s 48 A8 = ok
D 2ela e Adedde 44 A5 3
3} )
2) Backscatterer X = A EH EA2 EAS
Ad

0

(2) 4 A+ BY @y

ZFo]” A Y (i block)el A echo amplitude: ex-
ponential modeld)] Wl FojANtE FA4 T
pixed (i, J) ¢] amplituder= T}-23 Zo] Fo]At}

AFE 2 55 A Eil =Ei, Ei2 = Eiexp(—2a)---- Eiki = Eiexp (-2

Photo. 2 Interface unit for data acquisition (kKi—1) ) (3)
—beam operation®l] 7| 2& 31 i Ho] &H Ki : 2&3 A% A8 0go 29| picture element
o2 AANH: gk of¥ sted  Eugene Foi2 Adel BE blockel] sl (3)2]e] s
WalachS <& attenuation map FA4E A B FolA dlolelet AA B—Mode B4 ©lo]El9}el
EHol 7+ AP U FEP AY AYE nd square errorg®] o] ﬂ*i}ﬂt 230 wHH

=3 gk = HoE2RE A AFE FE & Aok o] A&

2 a7e 9 %E Azz dtel gugz ¢ To XA ALY ARAE A7) S 1

83 AW mgos AU UE 7 22 ar z}&I A} ¥ (first order approximation)& AM&
tenuation map % 4 % ol o] Wy o} &t} cost function &3} Zrh

—229—



—BITRe B11E, H25E, 19904 -

p ki
C= 2 2 (Ei-Eiew (~2(-Da) (4)
=
Eio] t8lA o7t Aisse A0l [ic— =0
1 oEi

A4 Big 74 U
ki ki
= X Bilexp (~2(~1) )/ Lexp(~4(~1)a)
= i=
(5)

o]luj Taylor expansiong A}-43lW Eis o3 7+
o] Fof Fth

Ei= '—Zbi,

Z Eij) /ki

(Z' (j=D)Eij) /ki— (ki—1)ai (6)
(6) H& (‘4) Aol 2] Fatd
C= Z E‘ (Eij—ai+2 (ai(j—1) +bi))? (7)

Ao 2RE C9 global minimunz7A
) Asg T8 Sk

f IF 3
tlo

d

0,

1

21;‘

—(Z Dl Bi") / (Z,1 Bi Bi"),
Di = (al Eil, ,al Eiki),

Bi = 2(bi, bi+ali, ,bi+ (ki—1)ai)
(3) A& £Z 1} Data segmentation

253 WAL Al 3.5MHz transducer® A&
st SRk 28 ASFE T3 B—Mode
%4 44 ¢ windowq! data segmentationS 17 X 65
blocke 2 Ha Atk (25 Ay oz 65
pixels ; p=17, ki=65)

(4) Image display 2} attenuation map HAF Z 1}

Attenuation map DAL 256 gray—scale $&
o= FAHAYL B d7d 9 LAz d@
simulation Z3}o} o] G Ao & speckleo] )
27 Qe A 2 A% ol g4 &
= ZolBz & I FAHdAE 24 Asd %
€ —0.001 ¥¥ 0.01 (Neper/pixel) 4 && Fo]
gray—scalegte] 0¢13-& —0.01, gray—scalegte]
255¢1 & 0012 ¥ Ak FAAe] ot at-
tenuation map B4 FAL ¥ 24 Yy Uth

3. g E

B AT 287 Azo] U@ 123 A7

a)A43re] B-Mode %4

a8 2. 280 94
Fig. 2 Ultrasound images
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b) Attenuation map %
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Fig. 2 Ultrasound images
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