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Estimation of Physiological Variables for LVAS Control Using an
Axial Flow Blood Pump Model
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(Seongjin Choi)

Abstract: Sensors need to be implanted to obtain necessary information for LVAS (Left Ventricular Assist System) operations. Size
of the sensors can prevent them from being implanted in a patient and reliabilities of the sensors are questionable for a long term
use. In this work, we utilize a developed pump model to estimate flow and pressure difference across the pump without implanted
sensors and present a method to obtain the physiological variables as aorta pressure and left ventricle pressure from the pump model
and pulsatility of flow estimate or pressure difference estimate. These estimated variables can be used for LVAS control as an index

or indices.
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Fig. 1. Comparison between measured and estimated signals
of flow and pressure difference.
(a) comparison offlow (solid line: measured signal,
dotted line:estim ated signal)
(b) comparison of pressure difference (solid line:
measured signal, dotted line: estimated signal)
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Fig. 2. Pump operating conditions with changes in SVR.
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Fig. 4. Pump operatmg speed and measured and estimated
physiological variables.
(a) Pump operating speed (b) comparison of flow (solid
line: measured signal, dashed line: estimated signal) (c)
comparison of AoP (solid line: measured signal, dashed
line: estimated signal) (d) Estimated LVP
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