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Elimination of Aliasing in Ultrasonic-Measurement-Integrated Simulation of Blood Flows

*K. Funamoto, T. Hayase, Y. Saijo and T. Yambe (Tohoku University)

Abstract— Ultrasonic-Measurement-Integrated (UMI) Simulation, in which feedback signals from the ultrasonic
measurement make the simulation to converge to the real blood flows, is a key to provide detailed information of
real blood flows for development of an accurate diagnosis or treatment for serious circulatory diseases. However,
aliasing in the ultrasonic blood velocity measurement causes UMI simulation to converge to an erroneous result. In
this paper, we have investigated the detection and the correction of aliasing in UMI simulation. As a result, it is
revealed that the artificial force in the feedback of UMI simulation can be used as an index to detect and correct the

aliasing in original ultrasonic measurement.
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Fig. 3 Computational grid and monitoring region in
which monitoring points for feedback are arranged

Table 1 Computational conditions

Heart rate 0.87 Hz
(52 beat/min)
Cardiac cycle T 1.15s
Cardiac output 9.17x10° m’/s
(5.5 1/min)
Entrance flow 6.42x10° m’/s
(3.85 I/min)
Maximum mean velocity u’ ;.. 0.74 m/s
Entrance vessel diameter D 28.25x10° m
Kinematic viscosity v 4.0x10° m*/s
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Fig. 4 Computational grid and definition of calculation
of feedback signal
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(b) Aliased data
Fig. 5 Comparison of color Doppler images of
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nonaliased and aliased standard solution at peak flow
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(c) Feedback intensity in the first cardiac cycle of UMI simulation

with aliasing Color Doppler images at # = 0.15, 0.40 and 0.80s

(d) Volume rendering of the region where aliasing is

detected by UMI simulation with correction B

Fig. 6 Distribution of variables in the monitoring region in one cardiac cycle
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Table 2 Comparison of average error norm

u \% V p

Standard solution 0 0 0 0
Ordinary simulation 1 1 1 1
UMI simulation using aliased data

- with no correction 2.758 1.625 1.373 29.086

- with correction A 0.447 0.212 0.180 1.787

- with correction B 0.369 0.162 0.136 1.031
UMI simulation using nonaliased data 0.369 0.162 0.136 1.031
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