Ultrasonic imaging parameters
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Device |Circuit |Method |[Apparatus |System |Process |Total
Attenuation
. 1 0 31 17 0 50
coefficient
< >
Field
Ultrasound attenuation in bones (two transducers) 14
Ultrasound attenuation in bones (one transducer) 3
Ultrasound attenuation in other tissues (breast dermis...)| 4
Attenuation predicted by Biot’s theory (for bone) 9
Ultrasound attenuation in signal processing 9
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(1) Spectral shift
P(f)=cel™-WF f50
H(f)" =™, f>0

P.(F)=[H(f)"R(f)=ce T F
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27T %(f, - f.)
 24T? =h= dt
P, transmitting pulse power spectrum
P, receiving pulse power spectrum
T time constant
(2) Spectral difference
Y(f)=T*e?NX(f)
Y (f): power spectra recorded with the bonesample
X (f): power spectra recorded without the bonesample
d : thethicknessof the bonesample
a( f): thefrewuency - dependent attenuation coefficient
T : theamplitude transmission coefficient at each bone/water interface
if transmissionlossesare negligible

:>a(f):21d[InX(f)—InY(f)]

(3) Amplitude decay
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(4) Wave dispersion
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Q(f) (phase vel ocity)
— 1 _ 1 _¢w(f0)_¢s(f0)_¢w(f)_¢s(f)
Q(f)_vp(fo) Vo(f) 2L 27fL 3
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P(f)
P (f)=p(f"~f5) (4)
()= Loy gt f
Q (f)= Zﬂtan(z)(f fo ™) (5
2 () (total squared error, TSE)
S [p(h) - (1) Sl - ()]
TE=k2 - 5 +(1-k)= - 5 (6)
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(through-transmission
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TDC (theoretical diffraction
correction) (inverse

diffraction transfer function)
diffraction correction)
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Ad(f, z) diffraction magnitude transfer function
d
()
EDC

Fresnel parameter S=Sa=z\ J& Za

*

ZW

S:V:Z*/l /aZZSa :I:ﬂzw(za_/ld)‘i‘ﬂ,sd

w

p _ —20jlog,, A(f,2) —log,, A (f,2,)]
EDC — |f|d

A
A
()

S

3.5MHz(V381) 5MHz(V308) 7.5 MHz(V321)

pulse receiver
A/D GaGe, sampling rate 100 MHz
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pulse-echo

bulk modulus
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through-transmission
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