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A study on the implementation simulation and system
for 2-D doppler system using second-order sampling

Chun-Sung Lim, Yung-Kon Lim, Sei-Hyun Park, and Young-Kil Kim

~ Abstract -

A two-dimensional pulsed doppler system for ultrasonic blood velocity doppler signals is studied
and implemented.

The second-order sampling method and serial data processing procedures are utillized in the sys-
tem, which eliminates the untuning problems at phase channels in the quadrature detection method
as well as in the channels of parallel data processing.

The digital signal processor used in this system allows a hardware savings and flexible design
options.

The efficiency of the various mean frequency estimators in the second-order sampling system is
examined by computer simulation as a function of the intersequence sample delay time. The tempo-
ral delay for the quadrature component is changed from 1/(4f,) to 3/(4f,) and 5/(4f)) where {; is
the center frequency of the transducer. It is found that autocorrelator is the optimum frequency es-
timator for the second-order sampling with the intersequence sample delay of 1/(4f)) to 3/(4f,) and
5/(41,).

The qualitative variation and information proportional to blood velocity in the vessel system are

obtained in the VIVO experiments.
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