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Direct PID Tuning from Closed-Loop Data
and Its Application to Unstable Processes*

Kenichi TasakAT, Manabu KaNof, Morimasa OGAwA¥,

Shiro MAsubpA$ and Toru YamamoTo’

In the present work, a new practical method for direct tuning of PID controllers using operation
data under feedback control is proposed. Conventional direct tuning methods have the following
problems: need for iterative experiments and difficulty in properly determining a reference model
without information on a process. The objective of this research is to propose Extended Fictitious
Reference Iterative Tuning (E-FRIT) for solving these problems through 1) the objective function is
modified to include the penalty for changes of the input variable, 2) the parameter in the reference
model is optimized together with PID control parameters, and 3) particle swarm optimization (PSO)
is used to make the first two extensions with facility. The usefulness of the proposed E-FRIT is
demonstrated through the case studies of unstable chemical reaction processes.
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Table 1 Simulation settings and optimized parameters
A wo KP TI TD
P 0 1 4.4 276.2 20.2
P, 0.005 1 2.0 4325 449
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P 0 1 10.0 37.7 8.1
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Table 2 Simulation settings and optimized parameters
for the closed-loop system with an error in dead-
time

A Thret wo Kp Tt Tp
P 0.003 0.757, 0.56 2.6 240.5 20.9
P 0.003 1.257, 0.60 23 257.1 20.8
P 0.009 0.757, 053 29 31.6 16.8
P, 0.009 1257, 058 33 319 111
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