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Abstract

The cardiovascular conductive system is exposed to several
diseases that lead to an imbalance in the heart’s rhythm, or the so-
called “arrhythmia”, which in severe cases IS life-threatening,
especially if the heart rate drops below the value necessary for the
body’s blood needs; This requires the implantation of a pacemaker
to restore the heart rate to the desired value. This paper aims to design
a pacemaker controller based on the integration of the PD controller
and fuzzy logic, where the fuzzy unit adjusts the parameters of the
PD controller to adapt it to the required heart rate changes. five fuzzy
units has been tested with different parameters, namely: the type of
membership function, and the number of membership functions for
each input or output variable. It was concluded that the trapezoidal-
type membership functions have given an improved response with
the different required heart rate reference values, as the overshoot
rate was 0.17%, with a settling time of 0.8 seconds, and zero steady-
state error. Thus, the adaptive heart rate control system based on the
fuzzy-tuned PD optimizes the response and adapts it to different
heart rate amplitudes required in different movement modes: rest,
walking, running, and fatigue.

Key Words: Fuzzy pacemaker’s controller, Adaptive Heart Rate
Control, Fuzzy PD controller.
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