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Introduction A

Ultrasound ( )

.(Electromagnetic Waves) -
.(Microwaves) -

(Impedance Measurement) -

(Thermal Anemometer) -

(Pressure Gradient) -

Plasma

[1] (Rumnel & Ketel) (Mills)
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(Stone)

[11]
[3] ( G.Youk Paul)

(Focusing Ultrasound Waves)

S5cm
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Ultrasound)
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Velocity Profile :

(1) o

40
.62 bpm

64 kg

(Doppler

Theoretical Studying 2

1-2

2

(1.6-2.6) mm
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ax  gR
:R=0.8 mm :
Q
2
2 anforrdrznanR )
L=0-25 cm X
: Vm
(80+20)/2=50 cm/sec
n=62 bpm.
a0 e 4y07? cp [ Poise ] - U
A45% 37

} i E
'; Subclavian

[21] )

(1

dp = —%L = _244.3£=— 1.83mmHg
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80 mmHg
:[4] (1) 78.17 mmHg

p(x)=p(0)—8;“QT R(i)‘* dx (3)

X

R =R -2 %0x @

20R? m?>
o= [—]
Eh N
( ) E
(] 9+12=l2.105
0.1 mm : h
‘R = 0.8 mm
4 3)
(1)
(1] -
ol (Y
V(r)—V{l (Rj} &)
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R r
S5cm
(1) )
cm
53.96—
sec
(1)
cm mm cm/sec mmz2 || mMmHg
80
0 1.30 51.69 5.3
79.62
5 1.29 52.69 5.2
10 1.28 53.7 5.1 9.2
78.78
15 1.27 54.8 5.0
78.78
20 1.26 55 4.98
78.1
25 1.25 55.91 49
53.96 5.1
1)
5cm
Frequency Selection : 2-2
C t f= 1_C
t 2D
D
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neper
cm.MHz
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(2)
2) Variance
7]
t t
-laf,.cdt —[af,.2D
Aft)=e 0 =e 0 (6)
Transducer
Reflected heam

incident
meiden 6 Br Elood Vessel

i
transmited
(refracted)beam
0]
()
U dB/cm .MHZ neper
8.686 1/neper/dB ~ cm.MHz
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4=017+1+05+07=237 —2__ ()
cm.MHz
o= 2.37 _0a7 _leper ®)

8686  cm.MHz

Approximate attenuation values for human Tissue
(by Haney and O'Brien 1986)[9]

Medium Attenuation
dB /| MHz. cm
Liver 0.6-0.9
Kidney 0.8-1.0
Spleen 0.5-1.0
Fat 1.0-2.0
Blood 0.17-0.24
Plasma 0.01
Bone 16.0-23.0
Skin 0.7-1
muscle 0.5
)
1.2cm
(6)
(a.f .2D)  0.27.f .2.1.2cm
42dB=e 0 =e 0
f 0= 5.76 MHz
1.2cm < SMHz
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A(f.D) dB=¢ 0.27x5x2x1.2cm

=255dB (9)
0.74 cm
.8 MHz
P =F W/cm?
A
P,
Z D u=- (10)
I() == p() u{) (1 1)
P2
I,==2 12
Y (12)
5MHz
[=1 ¢ “fX_y ;~af2D (13)

o o

( ) D ¥
1817, =7202% ( ) 1,
cm
(13)
[=720.e" 0273212 _ 5 19 ’"VZV (14)
cm
:(12) -

P, =\[1).2Z=\720.10"-3x1002x2x0.410"3

=2.4Kpa (14)
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B, 24103

uy=—-= = 6 mm/sec
Z 04.10"3
; __@_ 2x1.2 cm —16 usec
P T 0N emlsee
S = L 625 kH:
Lot
= LS A0S G s = 300,um
7 5.1006
Effect Doppler :
fi=1—f. (15)
= iZfe chos0 (16)

o

0
C=1540 cm/sec
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%98 )
171( %0.2
)
(r)
v(r)
fd(r):Z?cose.fo (17)
- 2
=vo|I-| = 18
v(r)=v, ( Rj (18)
(D
(17) (18)
-(3)
R | v(r) | fd(r) | v(r) | fd(r) | v(r) | fd(r)
Cm | cmisec KHz Cm/sec KHz Cmi/sec KHz
0 80 80 124 80 106 5.65
0.03 | 75.74 2.66 106 5.68 79.5 4.24
0.06 62.96 | 2.52 54.25 2.89 0 0
0.08 49.7 1.7 0 0
0.1 32.66 1.66
0.13 0 1.09
®)
: -3
Detecting and Locating the Blood Vessels Units
3)

8 5 MHz
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(H

(5-8 MHz)
o )
)
f =1 2vcosd
c

) High Pass Filter

(Doppler-CW)

(F

ECHO

(G

filter

(B

(E
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Low
(H ) Pass Filter

(I ac
Sonogram (J )
Time Delay

+
= A
 — 5 6
INFUT vRa = ] RS (To Recorder)
}1 1R 4T—W—!—W—'—-<:I
2K 3 5 7 e 2 QUTPUT
8
BBK.
o2 [+
3
&K=l @ lod ST AR S
z42 |400u | o1 s T r 88
ean [0
vrz
22K
GND
> "
- Recording Circuit
R12
108
INPUT
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ols Y2 =g
RS CA 3L ci1
st 71+ 5 a <l
4 g 2200F I\
-,
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cle_—  c17f, e 10R
==
BT =0 | e
c13 Ak
GND ]EMTuF 10uF
Sound Circuit
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Spectrum Analyzer : -4

(FFT

( )

National Instruments\ Lab VIEW 6

.(5)

Lab VIEW (5)
-5
.1
-(6) Sonogram
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1.2V 3
30mV
V,
A=10log—L =

0 ogV2 16 19)

—a. fp.2D

A(f,t)= 0 (20)
20) (19)
o= (23.8686-2— 8
5x2x1.2 cm.MHz
237 4B
cm.MHz

Statistical el Jae clal 238 4
quality control

Static graph 2388 ¢
Standard ! /3/
] [ ]

16 3
[
Average
)
(
Correlation Standard Deviation
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Sensitivity

Test-T student

3%
98%

(P<0.00013)

(7
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