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Fractional-order PID (FOPID) controller is a generalization of standard PID controller using fractional
calculus. Compared with the Standard PID controller, two adjustable variables “differential order” and
“integral order” are added to the PID controller. Three tank system is a nonlinear multivariable process that
is a good prototype of chemical industrial processes. Cuckoo Optimization Algorithm (COA), that was
recently introduced has shown its good performance in optimization problems. In this study, Improved
Cuckoo Optimization Algorithm (ICOA) has been presented. The aim of the paper is to compare different
controllers tuned with a Improved Cuckoo Optimization Algorithm (ICOA) for Three Tank System. In order
to compare the performance of the optimized FOPID controller with other controllers, Genetic
Algorithm(GA), Particle swarm optimization (PSO), Cuckoo Optimization Algorithm (COA) and Imperialist
Competitive Algorithm (ICA).

Index Terms: Cuckoo optimization algorithm, three tank system, fractional order PID controller.
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Table (1): The values of parameters of Three Tank System
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Fig .(6): Decoupling control by SISO controllers
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Table (5): Cost function obtained by different algorithms
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Table (2): The range of parameters of FOPID controller
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Table (3): The parameters of first FOPID controller
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Table (4): The parameters of second FOPID controller
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Fig .(7): Height of tank T1 using FOPID controller
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Fig .(10): Control signals of GA algorithm
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