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Control of Left Ventricular Assist Device Using Neural Network
Feedforward Controller
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ABSTRACT

In this paper, we present neural network for control of Left Ventricular Assist Device(LVAD) system with
a pneumatically driven mock circulation system. Beat rate(BR), Systole-Diastole Rate(SDR) and flow rate
are collected as the main variables of the LVAD system. System modeling is completed using the neural
network with input variables(BR, SDR, their derivatives, actual flow) and output variable(actual flow). It
is necessary to apply high perfomance control techniques, since the LVAD system represent nonlinear and
time-varing characteristics. Fortunately, the neural network can be applied to control of a nonlinear
dynamic system by learning capability. In this study, we identify the LVAD system with neural network
and control the LVAD system by PID controller and neural network feedforward controller. The ability and
effectiveness of controlling the LVAD system using the proposed algorithm will be demonstrated by experi-
ment.
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Fig. 5 Schematic diagram of neural network architecture
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Table 1. Parameter characteristics of nearal network identifier

Parameter Value Unit Remark
BR variable ppm | "ondomize
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R iabl %-diastol
SD. variable %-diastole (20,70)
di

Q variable Ipm cardiac
output
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+ 340 mmHg drive

DP presm.lre
negative
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boet rite

(a) Input variable (b) Output variables

Fig. 6 Input, Output variables of neuro-identifier
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