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5. Conclusion

From the perspective of multi-objective optimization, a novel FOPID controller design method called 
MOEO-FOPID for AVR system is proposed based on multi-objective extremal optimization (MOEO) in this 
work. Firstly, the FOPID design problem for AVR system is formulated as a multi-objective optimization 
problem with three objective functions including integral of absolute error (IAE), absolute steady-state error, 
and settling time, and then this problem is solved by developing an improved MOEO algorithm on the basis 
of individual-based iterated optimization mechanism and polynomial mutation (PLM). One of the most 
attractive advantages is the relative simplicity of MOEO-FOPID comparing with chaotic NSGA-II-FOPID 
[30], NSGA-II-PID [30], and single-objective evolutionary algorithms-based FOPID algorithms such as GA-
FOPID[14], PSO-FOPID [14],[24], and CAS-FOPID [14] due to its fewer adjustable parameters and single 
individual-based iterated optimization mechanism with only mutation operation. Furthermore, extensive 
experimental results have shown that the proposed MOEO-FOPID algorithm provides better or at least 
competitive performance than these aforementioned evolutionary algorithms in terms of accuracy and 
robustness. Consequently, the proposed MOEO-FOPID is considered as another novel promising multi-
objective evolutionary algorithm to design FOPID controllers for AVR and other 
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