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Decentralized PID Controller Design Based on Decoupled System for TITO
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Abstract: This paper presents a decentralized PID controller design method based on decoupled system
for the two-input-two-output (TITO) interactive process. An inverted decoupler is designed, which can
decouple the system with coupling objects into a diagonal matrix to minimize the interactive between the
loops. Because of the complexity of the decoupling matrix, an independent PID controller is designed for
TITO system by using the decoupled diagonal matrix. First, using a model reduction technique, the
diagonal matrix is approximated to the first order plus dead time (FOPDT) form. Then, the individual
controller of each single loop is then independently designed by applying the internal model control
(IMC)-based PID tuning approach for single-input/single-output (SISO) systems. Finally, simulation
examples and comparison with other works demonstrate the effectiveness of this methodology, and the
methods are combined and tested in an experimentation of the water tank.

Key words: Decentralized control; PID control; inverted decoupling; model order reduction; internal
model control (IMC)
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Fig. 1 Inverted decoupling control block diagram
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