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Study on the Parameter Configuration of the Multi-Angle Ultrasound
Plane Wave Compounding for the Blood Flow
Velocity Measurement
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Abstract: Key parameters of the ultrasonic multi-angle plane wave(MPW) coherent compounding for the blood flow
velocity profile(BFVP) detection are studied. Based on the ultrasonic simulator Field II, ultrasound plane-wave simulation
models of the horizontal and inclined common carotid arteries(CCAs) are built. MPWs with the number of angles from 3 to
11 and the interval of angles from 0.25° to 16° are used to scan the horizontal CCA model to generate the compounded im-
ages, and the BFVPs are measured with the speckle tracking(ST) method. Three-angle plane waves with the interval from
0.25° to 20° are used to scan the inclined CCA model to acquire the compounded echo signals, and the BFVPs are measured
with the Doppler velocimetry(DV). Compared with preset theoretical velocity profiles, the optimum parameters for the ST
and DV methods are 11 plane waves with an interval of 1.0°, and 3 plane waves with an interval of 3.0°, respectively.
Based on the enhanced rabbit iliac arteries with the contrast agents, the in-vivo experiments are implemented to demon-
strate the effectiveness of the optimum parameters. In summary, this work provides a reference for the parameter configura-
tion on the MPW coherent compounding for the BEVP detection, which is helpful to obtain the accurate diagnosis informa-
tion in clinics.
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