A Comparison of Type 1 and Type 2 )
Fuzzy Logic Controller for DC Motor oo
System

Nafrizuan Mat Yahya ®, Nurainaa Elias®,
and Muhammad Hazim Mohd Nordin

Abstract In today’s modern world application, there are high-level uncertainties
that are faced and affecting every kind of operation in various industries. Thus,
researchers, today are on the rise to find solutions that will able help to reduce these
uncertainties in many types of situations especially control system applications. The
type-1 Fuzzy Logic Controller is shown not to be able to handle a high level of
uncertainties and the new type-2 Fuzzy Logic Controller is now being said to be
able to do a better performance than the type-1 especially in controlling a DC motor
system. This can be seen by the simulation graph that clearly observes the comparison
of both types. The result where FLC type 2 outperforms FLC type 1 with reduced
settling time and rising time can be seen. In conclusion, the new type-2 FLC is now
able to overcome the limits of what type-1 FLC are able to do and this will give
birth to better and improved performance of new Fuzzy Logic Controllers that is
well suited as controllers for DC motor system. This paper will briefly discuss the
comparison between both of these types of FLC and the benefits.
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1 Introduction

Particularly in today’s modern industry, direct current or DC motor is still a relevant
option, although it is regarded as one of the oldest electric motor designs [1]. This
confirms that even when opposed to modern engine models today, the DC motor has
a great deal of benefits. The great controllability of the DC motor is one of the key
benefits that can be seen when the DC motor is powered by only a change in the input
voltage or reversing the leads [2]. Thus, every mechanism which could regulate the
direction, speed, or torque of a DC-driven motor in its system and also allows its
user to set it according to their will is a DC motor control system. There are several

N. M. Yahya - N. Elias (&) - M. H. M. Nordin
Universiti Malaysia Pahang, Gambang, Malaysia
e-mail: nurainaa_elias @yahoo.com

© The Author(s), under exclusive license to Springer Nature Singapore Pte Ltd. 2022 125
1. M. Khairuddin et al. (eds.), Enabling Industry 4.0 through Advances in Mechatronics, Lecture Notes in
Electrical Engineering 900, https://doi.org/10.1007/978-981-19-2095-0_12


http://crossmark.crossref.org/dialog/?doi=10.1007/978-981-19-2095-0_12&domain=pdf
http://orcid.org/0000-0002-6194-3315
http://orcid.org/0000-0002-3957-6563
mailto:nurainaa_elias@yahoo.com
https://doi.org/10.1007/978-981-19-2095-0_12

	 A Comparison of Type 1 and Type 2 Fuzzy Logic Controller for DC Motor System
	1 Introduction
	2 Methodology
	2.1 Type 1 Fuzzy Logic Controller
	2.2 Type 2 Fuzzy Logic Controller
	2.3 DC Motor Control System

	3 Results and Discussion
	4 Conclusion
	References


