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Abstract 
The synthesis algorithm of Hybrid Fuzzy-PID controller is proposed in this 

paper. The tuning parameters are calculated based on the value of stability 

degree of the system, which is determined in dependency of the system error 

variation using the fuzzy techniques. The proposed method permits that the 

tuning parameters to be recalculated during the operation of the control system, 

which fact permits that this method to be implemented as auto-tuning procedure 

of the Hybrid Fuzzy-PID controller. The synthesized algorithm of Hybrid Fuzzy-

PID controller was compared with maximum stability degree criterion, 

parametrical optimization method and with fuzzy controller. 

Keywords:  fuzzy controller, stability degree, control system, hybrid 

controller 

 
References: 

1. I. Dumitrache, Automatic Control Systems (Ingineria reglarii automate), 
Bucuresti:Politehnica Press, 2005. Google Scholar  

2. C. Lazar, D. Vrabie and S. Carari, Automatic systems with PID controllers (Sisteme 
automate cu regulatoare PID), Bucuresti:MATRIX ROM, 2004. Google Scholar  

3. A. O’Dwyer, Handbook of PI and PID controller tuning rules, Imperial College Press, 
2009. CrossRef  Google Scholar  

4. I. Dumitrache, S. Dumitru, I. Mihu, F. Munteanu, Gh. Muscă and C. Calcev, Electronic 
Automation (Automatizări electronice), Bucureşti:Editura Didactică şi Pedagogică, 
1993. Google Scholar  

5. J. G. Ziegler and N. B. Nichols, Optimum settings for automatic controllers, 
USA:Research Triangle Park, 1992. CrossRef  Google Scholar  

6. K. Sinthipsomboon, I. Hunsacharoonroj, J. Khedari, W. Pongaen and P. 
Pratumsuwan, "A hybrid of fuzzy and fuzzy self-tuning PID controller for servo 

https://doi.org/10.1109/CSCS59211.2023.00013
https://scholar.google.com/scholar?as_q=Automatic+Control+Systems+%28Ingineria+reglarii+automate%29&as_occt=title&hl=en&as_sdt=0%2C31
https://scholar.google.com/scholar?as_q=Automatic+systems+with+PID+controllers+%28Sisteme+automate+cu+regulatoare+PID%29&as_occt=title&hl=en&as_sdt=0%2C31
https://doi.org/10.1142/p575
https://scholar.google.com/scholar?as_q=Handbook+of+PI+and+PID+controller+tuning+rules&as_occt=title&hl=en&as_sdt=0%2C31
https://scholar.google.com/scholar?as_q=Electronic+Automation+%28Automatiz%C4%83ri+electronice%29&as_occt=title&hl=en&as_sdt=0%2C31
https://doi.org/10.1115/1.4019264
https://scholar.google.com/scholar?as_q=Optimum+settings+for+automatic+controllers&as_occt=title&hl=en&as_sdt=0%2C31


2023 International Conference on Control Systems and Computer 
Science (CSCS) 

 
24-26 May 2023, Bucharest, Romania, eISBN 979-83-50313-39-0 

electro-hydraulic system", Proceedings of 6th IEEE Conference on Industrial 
Electronics and Applications, pp. 220-225, 2011. View Article   Google Scholar  

7. Khalil Ibrahim and Abdel Badie Sharkawy, "A hybrid PID control scheme for flexible 
joint manipulators and a comparison with sliding mode control", Ain Shams 
Engineering Journal, vol. 9, no. 4, pp. 3451-3457, 2018, [online] Available: 
https://doi.Org/10.1016/j.asej.2018.01.004. CrossRef  Google Scholar  

8. P. J. Escamilla-Ambrosio and N. Mort, "Auto-Tuning of Fuzzy PID Controllers", IFAC 
Proceedings Volumes, vol. 35, no. 1, pp. 169-174, 2002. CrossRef  Google Scholar  

9. A. Ramya, A. Imthiaz and Dr. M. Balaji, "Hybrid Self Tuned Fuzzy PID controller for 
speed control of Brushless DC Motor", Automatika, vol. 57, no. 3, pp. 672-679, 2016. 
CrossRef  Google Scholar  

10. D. Zeng, Y. Zheng, W. Luo, Y. Hu, Q. Cui, Q. Li, et al., "Research on Improved Auto-
Tuning of a PID Controller Based on Phase Angle Margin", Energies, vol. 12, pp. 
1704, 2019, [online] Available: https://doi.org/10.3390/enl2091704. 
CrossRef  Google Scholar  

11. I. K. Mohammed, "A Hybrid Control Approach Based on the Combination of PID 
Control with LQR Optimal Control", Control Based on PID Framework - The Mutual 
Promotion of Control and Identification for Complex Systems. IntechOpen, Jun. 2021. 
CrossRef  Google Scholar  

12. I. Fiodorov, "Synthesis Algorithms of Controllers for Automatic Control Systems with 
Maximum Stability Degree", Annals of the University of Craiova Electrical 
Engineering series, no. 37, pp. 139-143, 2013. Google Scholar  

13. L. A. Zadeh, "Fuzzy Sets", Inf. Control, vol. 8, pp. 338-353, 1965. CrossRef  Google 
Scholar  

https://ieeexplore.ieee.org/document/5975583
https://scholar.google.com/scholar?as_q=A+hybrid+of+fuzzy+and+fuzzy+self-tuning+PID+controller+for+servo+electro-hydraulic+system&as_occt=title&hl=en&as_sdt=0%2C31
https://doi.org/10.1016/j.asej.2018.01.004
https://doi.org/10.1016/j.asej.2018.01.004
https://scholar.google.com/scholar?as_q=A+hybrid+PID+control+scheme+for+flexible+joint+manipulators+and+a+comparison+with+sliding+mode+control&as_occt=title&hl=en&as_sdt=0%2C31
https://doi.org/10.3182/20020721-6-es-1901.00681
https://scholar.google.com/scholar?as_q=Auto-Tuning+of+Fuzzy+PID+Controllers&as_occt=title&hl=en&as_sdt=0%2C31
https://doi.org/10.7305/automatika.2017.02.1769
https://scholar.google.com/scholar?as_q=Hybrid+Self+Tuned+Fuzzy+PID+controller+for+speed+control+of+Brushless+DC+Motor&as_occt=title&hl=en&as_sdt=0%2C31
https://doi.org/10.3390/enl2091704
https://doi.org/10.3390/en12091704
https://scholar.google.com/scholar?as_q=Research+on+Improved+Auto-Tuning+of+a+PID+Controller+Based+on+Phase+Angle+Margin&as_occt=title&hl=en&as_sdt=0%2C31
https://doi.org/10.5772/intechopen.94907
https://scholar.google.com/scholar?as_q=A+Hybrid+Control+Approach+Based+on+the+Combination+of+PID+Control+with+LQR+Optimal+Control&as_occt=title&hl=en&as_sdt=0%2C31
https://scholar.google.com/scholar?as_q=Synthesis+Algorithms+of+Controllers+for+Automatic+Control+Systems+with+Maximum+Stability+Degree&as_occt=title&hl=en&as_sdt=0%2C31
https://doi.org/10.1016/S0019-9958(65)90241-X
https://scholar.google.com/scholar?as_q=Fuzzy+Sets&as_occt=title&hl=en&as_sdt=0%2C31
https://scholar.google.com/scholar?as_q=Fuzzy+Sets&as_occt=title&hl=en&as_sdt=0%2C31

	References:

