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A New Mean Frequency Extension Method in Doppler System

Kwang Ryul Baek

+ The use of ultrasound pulsed Doppler systems has become increasingly popular due to the
advantages of easy measurements of blood velocity, volume blood blow, and irregularities of the cir-
culatory system. However, the 2-D Doppler systems have several problems, such as range ambiguity,
low signal to noise ratio, and slow frame rate. The mean frequency aliasing problem originating from
the pulse repetition frequency is one of major limitations in pulsed Doppler systems. A conventional
approach to resolve this problem is tracking the mean frequency close to and beyond the Nyquist fre-
quency along the temporal axis. In this paper, a new concept of tracking the mean frequency along
the spatial axis is proposed. The proposed technique is fault tolerant by nature and more suitable for
multigate and 2-D Doppler system than conventional methods.

Key words : Aliasing, Doppler system, Mean Frequency.
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Fig. 1. Mean frequency extention along the temporal, axis.
fo (t) is the estimated baseband mean frequency and

f(t) is the estimated mean frequency with aliasing remedied.
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Fig. 2. Mean frequency extention along the spatial axis.

fo (2) is the estimated baseband mean frequency and

f(2) is the estimated mean frequency with aliasing remedied.

—185—



o) zahs)=] A 164, A 23E, 1995

£ Zlo] 7hgstet. 2ot Ak uhygE 719 whyel
vl 23k =Fe| Aladlel st mat o) £ A9t
ot g TR ER] HPEBeAE nk) =022 273
Ho2 937} wAsit e o 544 A3 2AH
+ 23S /A gl

A o dx

ARt W& Y AL 2L o4 A (in
vitro)@t AN AL A (n vivo)E A7+ vt £2E
o] 48 AYE 17 33 2L E5) AAE o) 83| 1
o 49} e Fxd M AY sgc) 255 A5 E o4l
3= AR 2E 128709 2XE ZIRE A il i)
(linear array transducer, 24 S35 327MHz)E A}
3 283} o34} Av)el SA3000A (vlHl& AF)S o] &3}
gdom ARl o] F 16702 2AP-E o] 434tk 5
AH ASE o A 2EF] Al2wE o] §3to] 4ER
3 3 A" A5 H2)7] (TMS320C25)e0 4 BF Fah
2 Aalsldct. A4 B FApE JEHIHE Bt
o] IBM-PC/ATE AR} Ao A7 2 139 4
9} oo 2L&HE WA E dAIRE T AAe] 15
um Q1 A2 G0 AE B3 E5hsle] AHE-Ekg.aH
27#e) AAL oF 15mmele}h JAEY SEE S A
o7} 7}k A7 REE o] 4-8lo] LA A Aloig). A
o5 xAde] YA ukE Fake 2.625KHzo|H 2569
o] B 2o g3} ubAL A 55 108 B9 FaFS 712 A/D
(ADSITKN)S o] 43}e] 437.5KHz(& ¥W3Ee 2 1.7mm
222 WEEEedn). o] AFelME nF-Fn W2
A8 nAFger2 FeH (clutter)AlE+ ¥lxwA 7k
13} 17}9] FIR Q¥ E o] 435t AA= Q). HF F354
Z220] AALS Z-&u)} ©Ze] A|2= A A 2 dE 7o
2 o923 2] A ez 16719 d5F A5E
o] 4-3}o] Aataleirh 256709) A B} 2B E A HEL
2 16719 = Fapo] doixlth

29 5y 2R A A gF Fopol w
aliasinge] WAl oA HF FopE 19 AF
olw] 19 6 B} whE LX) A8}A aliasinge] 24
3 A9 AFE Ho] T3 gir) whE Lol A¢
12, 13804 9] S5 FAtell A LI nigFe %710
oloje} 31t | PRFE A% BAE g} 37 Ho29 4
&xjo] AsHY FR3I) F& Ao BAL shofof
g} a2} 2 A E AE 1L Tmme §9laL

tube wall

16-element
array transducer fow
beam
. Multi-gate XDS§S
SA3000A it
_-..- »
(only F/E) Doppler  [~*] TMS320C25 |~*] IBM-PC/AT
System Emulator

3y 3. ME i HEDY|E O[8E OIE HE =Z2 Al2H2
THEEZ

Fig. 3. Block diagram of the multi-gate Doppler system using
linear array transducer.

(a) Side view

Transducer

(b)) Top view

a7 4 AHE x| THE
Fig. 4. Schematic diagram of the Doppler phantom.
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Fig. 5. Estimated mean frequency with 16 Doppler signal pair-

s for the Doppler phantom at low velocity.
(a) aliasing just occurs at the center.
(b) aliasing remedied.
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(a) aliasing occurs at the center.

(b) aliasing remedied.
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{(a) aliasing occurs at the center.

(b) aliasing remedied.
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