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Neural Network Minimun Parameter Sliding Control of Blood Pump Based on
Heart Rate

Abstract

Abstract: An intelligent algorithm is designed to control the blood pump to assist natural cardiac blood
pumping and to meet the needs of blood perfusion. The algorithm combines sliding mode control which
does not depend on object model and RBF neural network which has optimal approximation properties to
design controller. Minimum parameter learning method is used to design the adaptive law, adjust the
weights of neural network. In order to ensure the real time, the speed signal is given by the function of
blood flow, blood pump speed and heart rate. Through comparing with PID algorithm, the research shows
that: under the RBF sliding mode control, the biggest blood pump speed regulating time is 0.23 s, steady-
state error is 5 RPM, flow maximum relative error is 0.89%, both dynamic and static performance of this
system is good, so the minimum parameters of RBF neural network sliding mode control algorithm fully
meets the requirements of the blood pump control system.
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Abstract: An intelligent algorithm is designed to control the blood pump to assist natural cardiac blood

pumping and to meet the needs of blood perfusion. The algorithm combines sliding mode control which
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does not depend on object model and RBF neural network which has optimal approximation properties to
design controller. Minimum parameter learning method is used to design the adaptive law, adjust the
weights of neural network. In order to ensure the real time, the speed signal is given by the function of
blood flow, blood pump speed and heart rate. Through comparing with PID algorithm, the research shows

that: under the RBF sliding mode control, the biggest blood pump speed regulating time is 0.23 s,
steady-state error is 5 RPM, flow maximum relative error is 0.89%, both dynamic and static performance
fully meets the requirements of the blood pump control system.

of this system is good, so the minimum parameters of RBF neural network sliding mode control algorithm
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