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Simulation studies on Doppler ultrasound signals in
asymmetric stenosed vessels

FANG Xin, WANG Yuan-yuan, WANG Wei-qi
(Department of Electronic Engineering, Fudan University, Shanghai 200433, China)

Abstract: As a non-invasive method, the Doppler ultrasound technique is used to detect vessel
stenosis. Doppler ultrasound signals from symmetric-stenosed vessels have already been studied. A
computer simulation method is proposed in this paper to generate Doppler ultrasound signals from
vessels with asymmetric stenosis. The blood flow velocity distribution in a stenosed vessel is first
calculated using the transient finite element method (FEM). Power spectral density (PSD) of the
Doppler signals is estimated using an overall-distribution nonparametric estimation method. Finally
the Doppler signals are generated using the cosine-superposed method. The maximum frequency,
the mean frequency and the spectral bandwidth are calculated from the spectra, used to analyze
the characteristics of Doppler signals from stenosed vessels with different degrees of stenoses and
flow velocities. From this sensitive parameters can be found for detection of vessel diseases.

Key words: asymmetric stenosis; Doppler ultrasound signals; finite element method; power spectral

density; simulation
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3 ( 70%) ,
(a) 100, (b) 200 (c) 300
Fig.3 Blood flow velocity distributions from vessels with various
Reynolds numbers of (a) 100, (b) 200 and (c) 300 (stenosis
degree of 70%)
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