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Abstract: DC Motors are widely used in industries for various purposes. It is a doubly fed system. Many
situations demand change in the speed of the DC Motor. This makes it a necessity to employ a method to
effectively control the speed of a separately excited DC motor. Many methods are available to regulate
the speed of a separately excited DC motor such as PID control, Fuzzy Logic Control, Neural Network
Method. The Fuzzy method gives a human like intuition to the control strategy and is self-tolerant to
inputs which are no so precise. The Fuzzy Logic Controller contains different components like
Fuzzification, Defuzzification and Fuzzy Rule inference. The Objective is to understand the Fuzzy Rule
base and inference methods and employ them in controlling the speed of the motor. It is very efficient
where the precision required is not too high. It is a robust, easily controllable strategy. It is capable of
realizing multiple inputs and producing different numerous outputs. Here, we discuss the Fuzzy Logic
Control of the speed of DC Motor. We make use of this strategy to achieve a flexible control of the speed
of the Separately Excited DC Motor. Error in speed and the derivative of Error are taken as the inputs to
the Fuzzy controller and by selecting suitable membership functions we control the output of the Fuzzy
controller which is subtracted from the armature supply and then supplied to the armature. In this way

the speed of the DC motor is controlled by regulating the armature supply voltage.

Keywords: Fuzzy Logic Controller, Neural Network, PID control.

[1].
[2].

13].

[4].

[5].

[6].

[71.

8].

REFERENCES
S.K. Sahdev, “ Fundamentals of Electrical & Electronics Engineering”, Dhanpat Rai& Co.(P)LTD.8th edition
Dr. P.S. Bimbhra, “Electrical Machinery [theory, Performance and Applications]”, Khanna Publishers 7th
edition 14th reprint 2009.
D P Kothari, I J Nagrath, “Electrical Machines”, Tata McGraw Hill 4th edition 5th reprint 2012.
Hussein F. Soliman, A.M. Shmf, M. M. Mansour, S.A. Kandil, M. H. El-Shafii “AN Incremental Fuzzy Logic
Controller For A Separately Excited Dc Motor-Rectfier Fed Drive System”, Canadian Conference on
Electrical and Computer Engineering, IEEE Conference Publications 1994.
YU-LONG CUI, HAI-LONG LU, JIAN-BO FAN3 “Design And Simulation Of Cascade Fuzzy Self -
Adaptive Pid Speed Control Of A Thyristor-Driven Dc Motor”, Proceedings of the Fifth International
Conference on Machine Learning and Cybernetics, Dalian, 13-16 August 2006.
P. Thepsatoml , A. Numsomran, V. Tipsuwanpo, M and T. Teanthong “DC Motor Speed Control using Fuzzy
Logic based on Lab VIEW”, SICE-ICASE International Joint Conference 2006, Oct. 18-2 1, 2006 in Bexco,
Busan, Korea.
M.M.R. Ahmed and G.A. Putrus” Fuzzy Logic Speed Control Of D.C. Motors Fed By Single-Ended Primary
Inductance Converters (Sepic)”,Universities Power Engineering Conference, 2006. UPEC '06. IEEE
Conference Publications
KazemEsmaeilikhoshmardan,MohamadRezaDastranj,MahdisOmraniTaleghani , Ahmad Hajipoor ‘“Design a
Fuzzy Logic Based Speed Controller for DC Motor with Particle Swarm Optimization “PSO” Algorithm”,
Australian Journal of Basic and Applied Sciences, 5(12): 1283-1290, 2011

Copyright to IJARSCT DOI: 10.48175/568 616
www.ijarsct.co.in



IJARSCT ISSN (Online) 2581-9429

® International Journal of Advanced Research in Science, Communication and Technology (IJARSCT)

IJARSCT

Volume 8, Issue 1, August 2021
Impact Factor: 5.731

[9]. C.Rajeswari, A.SivaSankar, G.Soundra Devi, C. Kokila “Obtaining step response with small settling time
using Fuzzy Logic Controller for a seperately excited DC Motor” International Conference on Recent
Advancements in Electrical, Electronics and Control Engineering (ICONRAEECE), 201, IEEE Conference
Publications

[10]. Sereyvatha Sarin, Hilwadi Hindersah, Ary Setijadi Prihatmanto “Fuzzy PID Controllers Using 8-Bit
Microcontroller for U-Board Speed Control” International Conference on System Engineering and
Technology (ICSET), 2012,IEEE Conference Publications

[11]. Chih-Chin Wen, Chien-Wen Chung, Hui-Min Wang, Yaote Chang “Design of the fuzzy sliding mode
controller for DC Motor”, 2013 Second International Conference on Robot, Vision and Signal Processing

[12]. E. Julie Hepzibah, ReebaKorah “FPGA Implementation for Speed Monitoring and Speed Control of a DC
Motor using Fuzzy Logic”.International Conference on Emerging Trends in Electrical Engineering and Energy
Management (ICETEEEM-2012)

[13]. Rakan Khalil Antar, Ahmed A. Allu And Ahmed J. Ali “Sensor less Speed Control of Separately Excited DC
Motor Using Neuro-Fuzzy Controller”, The First International Conference of Electrical, Communication,
Computer, Power and Control Engineering ICECCPCE'13/Decemberl7-18, 2013

[14]. Son Nguyen Thanh, Khang Nguyen Thanh, Cong Nguyen The, Phi Pham Hung, Hoa Ha Xuan “Development
of Fuzzy Logic Controller for DC Motor Using Personal Computer and Inexpensive Microcontroller” 13th
International Conference on Control, Automation, Robotics & Vision Marina Bay Sands, Singapore, 10-12th
December 2014 (ICARCV 2014)

[15]. Jong-Hwan Kim, Kwang-Choon Kim, and Edwin K. P. Chong “Fuzzy Precompensated PID Controllers”
IEEE Transactions On Control Systems Technology, Vol.2 , NO. 4, DECEMBER 1994

[16]. Paul I-Hai Lin, Santai Hwang and John Chou “Comparison On Fuzzy Logic And Pid Controls For A Dc
Motor”. Industry Applications Society Annual Meeting, 1994., Conference Record of the 1994 IEEE Year:
1994 Pages: 1930 - 1935 vol.3, DOI: 10.1109/1AS.1994.377695 Cited by: Papers (4) IEEE Conference
Publications

[17]. Jason T. Teeter, MO-yuen Chow, and James J. Brickley “A Novel Fuzzy Friction Compensation Approach to
Improve the Performance of a DC Motor Control System”, IEEE Transactions On Industrial Electronics, Vol.
43, No. 1, February 1996.

[18]. S. Tunyasrirut, J. Ngamwiwit & T. Furuya “Adaptive Fuzzy PI Controller for Speed of Separately Excited
DC Motor” Systems, Man, and Cybernetics, 1999. IEEE SMC '99 Conference Proceedings. 1999 IEEE
International Conference on Year: 1999, Volume: 6 Pages: 196 - 201 vol.6, DOI
10.1109/ICSMC.1999.816518 Cited by: Papers (1) IEEE Conference Publications

[19]. Yodyium Tipsuwan, Mo-Yuen Chow “Fuzzy Logic Microcontroller Implementation For Dc Motor Speed
Control”. Industrial Electronics Society, 1999. IECON '99 Proceedings. The 25th Annual Conference of the
IEEE Year: 1999, Volume: 3 Pages: 1271 - 1276 vol.3, DOI: 10.1109/IECON.1999.819394 Cited by: Papers
(16) IEEE Conference Publications

[20]. A.Visioli “Tuning of PID controllers with fuzzy logic”.Control Theory and Applications, IEE Proceedings -
Year: 2001, Volume: 148, Issue: 1 Pages: 1 - 8, DOI: 10.1049/ip-cta:20010232 Cited by: Papers (65) IET
Journals & Magazines

[21]. Jianguo Zhou, Youyi Wang and Rujing Zhou “Global Speed Control of Separately Excited DC Motor”.
Power Engineering Society Winter Meeting, 2001. IEEE Year: 2001, Volume: 3 Pages: 1425 - 1430 vol.3,
DOI: 10.1109/PESW.2001.917308 Cited by: Papers (4) IEEE Conference Publications

[22]. Jiasheng Zhang Dingwen Yu Shiqing Qi “Structural research of fuzzy PID controllers” 2005 International
Conference on Control and Automation (ICCA2005)June 27-29, 2005, Budapest, Hungary

[23]. Eduardo Gomez-Ramirez “Simple Tuning of Fuzzy Controllers”. Simple Tuning of Fuzzy Controllers,
StudFuzz208, 115-133 (2007)

Copyright to IJARSCT DOI: 10.48175/568 617
www.ijarsct.co.in



IJARSCT ISSN (Online) 2581-9429

N

Y International Journal of Advanced Research in Science, Communication and Technology (IJARSCT)

IJARSCT

Volume 8, Issue 1, August 2021
Impact Factor: 5.731

[24]. Miguel Angel Porta Garcia, Iliana Marlen Meza Sanchez, Oscar Montiell, Roberto Sepulveda, Oscar Castillo
“Simple Tuning of a Fuzzy Pulse Width Modulation Controller for a DC Motor Application”.

[25]. Savita Sonoli, Nagabhushan Raju Konduru “Implementation of FPGA based PID Controller for DC Motor
Speed Control System”. Sensors & Transducers Journal, Vol. 114, Issue 3, March 2010.

[26]. Dr. Maan M. Shaker, Yaareb M.B. Ismeal Al-khashab, “Design and Implementation of Fuzzy Logic system
for DC motor Speed Control” 1st International Conference on Energy, Power and Control (EPC-1Q), Basrah,
Iraq, November 30 - December 2, 2010

Copyright to IJARSCT DOI: 10.48175/568 618
www.ijarsct.co.in



