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Abstract - This paper is presents a comparative
study of Fuzzy Logic Controller (FLC) and
Proportional Integral Controller (PIC) on Buck-
Boost Converter (BBC). The objective is to find
comparative advantages of both controllers on
BBC. The model circuit of BBC with FLC and PIC
has been derived to analyse the effectiveness of the
controls methodology. The controls methodology is
then verified by numbers of simulations and the
advantages good response time in term of shortest
rise time, settling time, smaller overshoot, less
voltage deviations and robustness are indicated in
comparison FLC with a conventional PIC.
Simulation is held in MATLAB- SIMULINK
environment.
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1. INTRODUCTION

Recently, the control systems for many power
electronics appliance have been increasing widely.
Crucial with these demands many researcher or
designer have been struggle to find most economic
and reliable controller. The idea to have control
system in dc- dc converter is to ensure desire
voltage output can be produce efficiently to meet
the demand need. Basically, feedback controller
compares the output of the power processor unit
with a reference value, and the error between the
two is minimized by the controller.

Continuous development of advanced high-speed
digital circuits, digital control will slowly replace
the currently used analogue controller in high
frequency switching converters. Intelligent power
supplies are expected to play important roles in
aerospace, communication and  automobile
industries in the near future [1].

Conventionally, PI, PD and PID controller are most
popular controllers and widely used in most power
electronic appliances but disadvantage of PID that
is requires complex mathematical model of the
control process or may be expensive in terms of
computer processing power and memory, and a
system based on rules based likes FLC may be
more effective. DC-to-DC converters have been
dominating controlled by analogue integrated
circuit technology and linear system control design
techniques [2].

L. A. Zadeh presented the first paper on fuzzy set
theory in 1965. Since then, a new language was

developed to describe the fuzzy properties of
reality, which are very difficult and impossible to
be described using conventional methods. Fuzzy set
theory has been widely used in the control area with
some application to dc-to-dc converter system [3].

The fuzzy control systems are based on expert
knowledge that converts the human linguistic

concepts into an automatic control strategy without
any complicated mathematical model [4].

2. METHODOLOGY

2.1 BUCK- BOOST TOPOLOGY

— L] )
| =]
s i
—1 Yo
Inductor 2 i
! T voe ng '|\ toad __FD-
L
P Gy Faie \
k N
D haa S

Figure 1: Buck- Boost circuit diagram of closed loop fuzzy logic
controller.

2.1.1 CIRCUIT DESCRIPTION

The circuit diagram as illustrated at Figure 1
basically used a pair of switches, usually one
controlled (e.g. MOSFET) and one uncontrolled
(e.g. diode), to achieve unidirectional power flow
from input to output and also use one capacitor and
one inductor to store and transfer energy from input
to output. They also filter or smooth voltage and
current.

The dc-dc converters can be operated in two
distinct modes either in Continuous Conduction
mode (CCM) or Discontinuous Conduction mode
(DCM). In practice, a converter may operate in both
modes. Therefore, a converter and its control should
be designed based on both modes of operation [5].
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