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A Study on the Development of CW(Continuous-Wave) Doppler System for
measuring Bi-directional Bléod Flow Information

(hung-Sin Kang * -

Young-Kil Kim *

« Seung-W Lee ** - Min-Hwa Lee **

With the conventional CW Doppler velocity meter, bi-directional velocities can-

not be separated.

The new CW Doppler system uses quadrature detection and phase rotation to

produce simultaneous independent audio and velocity signals for forward and re-

verse blood flow direction, is fabricated.

Specially, this systein shows that phase rotation method for flow direction separa-

tion provides easy and satisfactory feature.

From in vivo blood flow measurement, we can easily differentiate typical artery

flaw from vein flow, and measure both velocity characteristics qualitatively.
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Fig. 2. Frequency distribution of received signal Q = SIN(Wo - t) % 1(t) =% | SIN(WIf - t) + SIN(2
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Fig. 4. System block diagram
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Fig. 5. An Example of channel separation of rotational
filter

a ) artificial forward flow

b ) artificial reverse flow
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wlel 4 forward 8} reverse F-22] channel separation
ratio= a) 2 749 A/SE b) 9 AS S/AE ekt
o}, %18 500 Hz, 2 KHz, 5 KHz 9] Z3}4 #H3jol| =2

channel separation 1atio(C.S.R)ojc}.
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Table.1. Channel separation ratio of various frequency
a) case(a)of Fig. 5. b) case(b)of Fig. 5.

A%% |BE¥ |CSR. || A%™d |B3¥ | CSR

500Hz || 2Vpp |l15mVpp| 42.4db || 9mVpp | 2Vpp | 46.9db
2KHz {| 2Vpp |16mVpp| 41.9db || 9mVpp | 2Vpp } 46.9db

40.0db

5KHz || 2Vpp |40mVpp| 33.9db ||20mVpp| 2Vpp
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Fig. 6. Rotational filter circuit
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Fig. 7. Phase difference of rotational filter inputs
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Fig. 8. A & S channel outputs when uni-directional flow
exist.

a ) dominant forward flow

b ) dominant reverse flow
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