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Abstract A general type-2 fuzzy logic controller (GT2FLC) is designed to control the balance of a power-line in-
spection robot (PLIR). Because it is difficult to determine parameters of membership function in GT2FLC, the
fuzzy particle swarm optimization (FPSO) is applied to optimize the parameters of membership function in
GT2FLC. The performance of GT2FLC is compared with the performance of the type-1 fuzzy logic controller
(T1FLC) and interval type-2 fuzzy logic controller (IT2FLC). Furthermore, the influence of external disturbances
on the control effect of the PLIR is considered. According to simulations, the performance of GT2FLC is better
than performance of other controllers, and the GT2FLC has better ability to deal with uncertainties.
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Table 4  Average evaluation index without disturbance

Pl ISE IAE ITAE
T1FLC-PSO 0.02660 0.14820 0.08061
IT2FLC-PSO 0.02655 0.14238 0.06800

GT2FLC-PSO 0.02655 0.14290 0.06914
T1FLC-FPSO 0.02656 0.14534 0.07417
IT2FLC-FPSO 0.02653 0.14236 0.06732
GT2FLC-FPSO 0.02654 0.14127 0.06536

R5 AT PR

Table 5 Average evaluation index with disturbances

Pl ISE IAE ITAE
T1FLC-PSO 0.07380 0.39140 1.76303
IT2FLC-PSO 0.06907 0.37776 1.69851

CGT2FLC-PSO 0.06856 0.37537 1.68996
T1FLC-FPSO 0.07376 0.38991 1.75956
IT2FLC-FPSO 0.06875 0.37773 1.69275
GT2FLC-FPSO 0.06857 0.37414 1.68423
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