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An Application of Stochastic Search Algorithms for an Autonomous Control of

Ventricular Assist Devices
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Abstract: A ventricular assist device (VAD) is a mechanical pump that is used to support heart function and blood flow.
Mechanical cardiac support using VADs has become an important treatment option for severe heart failure patients in
clinical site. Adaptive control of VADs that automatically adjust the pump output with changes in a patient state is one of
the important approaches for enhanced therapeutic efficacy, prevention of complications and QOL improvement. However
adaptively controlling a VAD in the realistic situation would be difficult because it is necessary to model the whole
including the VAD and the cardiovascular dynamics. To solve this problem, we propose an application of attractor
selection model using stochastic behavior to a VAD control system. In this study, we sought to investigate whether our
proposed method can be used to adaptively control of a VAD in the simple case of a continuous flow VVAD.
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Fig. 1 One example of the adaptive behavior on inflow
obstruction (unexpected disturbance)
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