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Abstract

The quantitative estimation of the blood flow velocity
in ultrasound imaging is mainly restricted by the fact that
only the velocity component parallel to the axial direction
could be extracted when Doppler based techniques are taken.
The use of decorrelation due to lateral motion may be one
way to compute the velocity vector and to acquire
quantitative flow information. Based on both simulation
and experiments, the decorrelation-based lateral velocity
estimation algorithm is feasible only when the velocity 1s
constant. However the velocity variation within a sample
volume would lead to un-recoverable loss. The velocity
variations also result in errors in axial velocity
estimation.

The paper i1s organized as follows. Chapter 1 includes
an introduction to principles of ultrasound imaging, and
color Doppler imaging. In Chapter 2, the decorrelation-
based algorithm is introduced, and related issues about the
correlation function are discussed. Experiments are also
conducted to test efficacy of the algorithm. In Chapter 3,
the decorrelation-based algorithm 1s tested in the
presence of velocity gradient. The results are compared
with those in Chapter 2 with a discussion on 1ssues related

to velocity variations.
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Input Parameter:
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2. no. of scatterers N

3. vessel radius 7,

4. max. velocity -
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6. Doppler angle 0
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Random initial position of target:
|:> 1. distance from target to vessel axis
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Il

Increment position of
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1l

1. Distance from target to transducer axis d;

2. Find field point number if in range:
g(d;) = NINT [r,/ Ar]

3. Sum freq. Response with previous

4. Increment target position if moving
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correlation _ coefficient =

E{(s, +n,)(S, +n,)} = (S, +7,)(S, +m,)’

correlation _coefficient' = - — - =
VS, )= 5, + ) HES, +m.[) = (5, +7,))

E{SISZ* +S1n2* +S2*”1 +n1”z*}_(§1 +0)(§z +0)*

correlation _coefficient'= — —
VIEGS +28,m 1) =(5, +O°[E(S,” +28,m, +n,")=(S, +0)’]

E(S*n)=E(S)*E(n)=0 (if S and n are independent)

E{SISZ*}_§1§2*
VIEGS ) +E(n) -5 HES, ) + E(n,?) -5,

correlation _coefficient'=

51



ERITRERT  KRAOATHERLER-FHREMRFE ¢ EGHESD

BN FHBRENFBE E(n,®)=E(n,?)=(1/SNR)*E(S,?)

E\S,S, [-S,S,
correlation _coefficient'= {SlSz } 5,5,

NESH+ Vs BSH) =SES )+ Vo B8 =5,

Els,s,’}-5.5,
N Ve e DB =S+ Vo B8, =5,

correlation _coefficient'=

BRI REEN 0 - (RARERH DCIER)  ES)=0- A

correlation coefficient’ = correlation coefficient * SNR?/(1+SNR?)

BRI A EAEMGREROE X £ — AR MR
SHA M 53R lhe BAZ S B R 09 A5 8 0 B R 1B A AR
A 0 JRAR GG REAS BRS04 LL R AR & 0 k& SNR AR
K RARREGEMERNVE ' RENGFEHBETRERXZ
PRI RS E » TRARS R AR > TRENY S H—
ﬁ’%ﬁ%ﬁ%%uﬁ@%uﬁﬁﬁ%’&hm%ﬁ%&%%

C R R — R 0 R eYE AT RS MR g 4 AR H ey
o THNBITREREEAZESIg 3-16>
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