www.ijcrt.org © 2022 1JCRT | Volume 10, Issue 8 August 2022 | ISSN: 2320-2882

IJCRT.ORG ISSN : 2320-2882

éb INTERNATIONAL JOURNAL OF CREATIVE
@a% RESEARCH THOUGHTS (1JCRT)

An International Open Access, Peer-reviewed, Refereed Journal

Fuzzy Logic Controller Design And Simulation
For Industrial Application

1K .Saraswathi and 2S.Vijayaraghavan

! Research scholar, Department of EIE
2 Assistant Professor, Department of ECE
Sri Chandrasekharendra Saraswathi Viswa Mahavidyalaya, Enathur,Kanchipuram

Abstract

Liquid flow control is a vital requirement in many industrial processes. This essay compares the
proportional derivative controller, the traditional PID controller, and the fuzzy logic controller for fluid
flow. This study compares the performance of proportional derivative, conventional PID controllers, and
fuzzy logic controllers using MATLAB. The comparison of various time domain parameters shows that
the fuzzy logic controller performs more quickly and with less overshoot than PID and PD controllers.
The most used control approach in industry is the PID controller. PID controllers' widespread use can be
attributed in part to their dependable performance and in part to how straightforward their functional
design is. The oscillating behaviour of the PID controller in this study harms the system. However, the
fuzzy logic controller's response is free of these risky oscillations during the transient phase. As a result,
the fuzzy logic controller is superior to the PID controller that is typically utilized.

Keywords: Fuzzy Logic Controller, PID , Matlab/ Simulink.

I. Introduction
For many industrial operations, flow control is essential. Chemical industry regulation keeps the

regulated variables under control. In this study, we use three different methods to control the flow: PD,
PID, and FLC. One of the earliest control strategies is PD and PID control [1]. Although PID and PD
controllers have basic control structures that are straightforward to grasp, they do not respond quickly.
Utilizing fuzzy logic controllers, we are able to solve these issues. Utilizing MATLAB and simulink,
performance analysis of PID, and FLC has been carried out.

I1. DESIGN CONSIDERATION

2.1 DESIGN OF PID CONTROLLER
PID controllers are easy methods that are frequently utilized in industrial control [4]. A higher order

system is being constructed with a PID controller. The PID Controller's simulink diagram with unity
feedback is shown in Fig. 1.PID controllers are an easy method that are frequently utilized in industrial
control [2]. A higher order system is being constructed with a PID controller. The PID Controller's
simulink diagram with unity feedback is shown in Fig. 1.
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Fig. 1: Simulink diagram of PID Controller
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This method's response time is slow and unreliable. We presented the fuzzy controller as a solution to
these issues, making the closed loop system exhibit little overshoot and settling time with zero steady
state error.

2.2 DESIGN OF FUZZY LOGIC CONTROLLER
2.2.1FUZZY LOGIC

The control law can be defined as a set of straightforward linguistic inference rules thanks to fuzzy logic.
Simple fuzzy logic rules don't need complex control algorithms. Systems using fuzzy logic are
appropriate for approximative reasoning. In comparison to conventional systems, fuzzy logic systems
respond more quickly and smoothly, and their control complexity is lower. A Fuzzifier, Defuzzifier,
Inference Engine, and Fuzzy Rule Knowledge Base make up a basic fuzzy system. The fuzzy set theory
describes ill-defined or insufficient ideas that are challenging to express mathematically. The rule base,
which contains IF-THEN-ELSE rules, serves as the focal point of a fuzzy system. The Defuzzifier
translates the output fuzzy sets to crisp output values, whereas the Fuzzifier maps the crisp input to fuzzy
sets defined by their membership functions. In situations where precise mathematical formulations are
not feasible, fuzzy logic controllers (FLC) are a desirable option [3].

Other benefits include

e |t can function with less-accurate inputs.
e [ast processors are not necessary.
e Compared to other non-linear controllers, it is more durable.

2.2.2 Fuzzy Logic Controllers are superior to traditional controllers

Because there is a dearth of quantitative information describing the relationships between input and
output, fuzzy control has become one of the most active and productive fields of research, particularly in
industrial processes that do not rely on conventional approaches. Fuzzy logic, which is far more similar
to human thinking and natural language than traditional logical systems, is the foundation of fuzzy
control [3]. A linguistic control strategy based on specialist knowledge can be transformed into an
automatic control strategy using a fuzzy logic controller (FLC) based on fuzzy logic. The fuzzy reasoning
technique employs fuzzification, defuzzification, and fuzzy control rules [4]. The Fuzzy logic control of
refrigerant flow was finished by Kamal et al. In refrigeration and air-conditioning systems, refrigerant is
the material that transfers heat from one location to another. For refrigeration and air-conditioning
systems to operate more efficiently and last longer, the flow of refrigerant must be controlled. When the
fuzzy logic controller's performance is contrasted with that of a well-known commercial controller
already in use, the fuzzy logic controller performs better [5]. Fuzzy logic control can handle uncertainty
and imprecision.
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The fuzzy membership function editor, shown in Figure .3, allows users to select the number and type of
membership functions, including trapezoidal, triangular, and Gaussian, depending on the process
parameter. It is appropriate to use triangular and trapezoidal shapes in this essay[6].
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Fig.2: Simulink diagram of Fuzzy Controller
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Fig. 4: Membership function for output
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I11. Simulation Results

The responses of the traditional PID, and fuzzy logic controllers to the step input are shown in Fig. 5.

Response of PID and Fuzzy Controller
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Fig. 5: The step response of PID and Fuzzy controller.

Figure 5 show that, in comparison to PID Controller, the fuzzy logic controller has a modest overshoot
and a quick reaction.

1. Conclusion

In this study, we design two different types of controllers: fuzzy logic, and PID. According to the data in
the figure, PID Controller reaction is oscillatory, which might cause system damage. However, during the
transitory period, FLC's response is free of these hazardous oscillations. The proposed FLC is therefore
superior to PID controller.

Results are used to determine a fuzzy based controller's advantages over a PID controller. The fuzzy
controller should offer better control performance, robustness, and overall stability. Since the fuzzy
notion is fundamentally just a depiction of how people think and make decisions, it makes more sense to
create and tune the FIS than the PID controller. Intelligent control, which modifies the control parameters
in response to the error, is created when fuzzy control is paired with a traditional PID controller. Fuzzy
controllers are more stable, have less overshoot, and respond quickly.
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