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Abstract. In this work a Generalized Type-2 Fuzzy Logic System (GT2FLS) approach for dynamic 

parameter adaptation in metaheuristics and for optimal fuzzy controller design is presented. In these two 

cases, the efficiency of the GT2FLS approach is verified with simulation results. In the first case, the 

GT2FLS provides an approach to dynamically find the optimal values of the heuristic parameters that are 

a critical part of the Bee Colony Optimization (BCO) algorithm performance. In the second case, the 

GT2FLS approach provides the basis for building a Generalized Type-2 Fuzzy Logic Controller 

(GT2FLC), which can be optimized with the traditional BCO, specifically to find the optimal design of 

the Membership Functions (MFs) in the Fuzzy Controller. In both cases, the GT2FLS approach shows 

advantages in the optimization of the solutions to the problems. For both cases, we can considered them 

as hybrid systems combining GT2FLS and BCO although the combination is made in a different way, and 

it can be noted that a GT2FLS presents better stability in the minimization of the errors when applied to 

benchmark control problems. Simulation results illustrate that the implementation of the Generalized 

Type-2 Fuzzy Logic Controller (GT2FLC) approach improves its performance when using the BCO 

algorithm and the stability of the fuzzy controller is better when compared with respect to a Type-1 Fuzzy 

Logic Controller (T1FLC) and an Interval Type-2 Fuzzy Logic Controller (IT2FLC).  

Index Terms—Generalized Type-2 Fuzzy Logic System, Mathematical Functions, Fuzzy 

Controllers, Uncertainty, Bee Colony Optimization Algorithm. 
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