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A Study on the RCGA—Based Tuning of
the 2DOF PID Controller

Se—Hoon Song

Department of Control & Instrumentation Engineering,

Graduate School, Korea Maritime University

Abstract

The conventional PID controller has been used at wide range since it is
familiar and easy parameter tuning for field engineers. Although there are
many tuning approaches for the conventional PID controller, the conventional
PID controller has some limits. If the disturbance response is optimized, the
set—point response is often found to be poor, and vice versa. For this reason,
some of the classical researches on the optimal tuning of the PID controllers
gave two tables @ one for the 'disturbance optimal parameters' and the other

for the 'set—point optimal parameters'.

The 2DOF PID controller can solve the problem of the conventional PID
controller that the optimal tuning for the disturbance response and the one for
the set—point response are not compatible in most cases of practical

importance.

In the thesis, tuning rules of the 2DOF PID controller are proposed
incorporating with RCGAs. A set of simulation and experimentation works are
carried out on three high order processes with time delay and a stabilized
pedestal with direct drive servo—motors to verify the effectiveness of the

proposed rules.
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Table 2.1 Optimized parameters for lst—order system with time delay

Set—point Optimal Disturbance Optimal
K, 2.150964 3.962996
T; 1.086310 0.532224
Tq 0.073522 0.116848
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Set—point Scope

9 2.2 PID Alo17]¢ Simulink 345
Fig 2.2 Simulink—block diagram of the PID controller
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Table 3.2 2DOF PID controller tuning rules
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Table 4.1 Parameter—list according tuning rules

%—%—ﬂ_i_]l Kp T; Tq o ﬂ
RCGA 1.206 2.704 0.844 0.496 0.495
Ziegler—

Niohols 1.054 4.946 1.237 X X
Cg;ii_ 1.422 4.344 0.745 X X
qul?zi%_ 1.201 2.839 0.942 X X
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Table 4.2 Performance comparison for System [

=252 Settling time Settling time Overshoot

° =" | (Disturbance response) | (Set—point response) | (Set—point response)
RCGA 14.00s 12.67s 7.42%
Ziegler— 0.00%
Nichols 25.92s 16.60s 0.00%
Cohen— 9.41%

Coon 18.92s 10.95s 9.419%
Lopez— 18.04%

ITAE 11.21s 13.14s 18.04%
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Table 4.3 Parameter—list according tuning rules

=R A Aeksk RCGAES o] &3
I Aol Aej7] ] Fen = % 4.39 )

2AF

FZ2TE K, T T4 ! B
RCGA 0.614 4.795 1.917 0.353 0.283
Ziegler— 0.421 13.556 3.389 X X
Nichols ) ’ ’
Cohen— 0.717 9.292 1.623 X X
Coon
Lopez—
Tap 0.503 6.116 2.569 X X
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Fig 4.5 Set—point tracking response
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Table 4.4 Performance comparison for System II

=24 Settling time Settling time Overshoot
° =" | (Disturbance response) | (Set—point response) | (Set—point response)
RCGA 23.10s 31.27s 6.59%
Ziegler— 149.84 139.11 0.00%
Nichols O%S S e
Cohen= 64.81s 55.18s 0.00%
Coon
Lopez= 47.11s 35.20s 0.00%
ITAE ' ' R
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Table 4.5 Parameter—list according tuning rule

of W HulAag mEs 95 A

&3 Kp T Td e} I6)
RCGA 4.925 0.0093 0.0020 0.679 0.665
Ziegler—

Niohols 5.082 0.0099 0.0025 X X
Cg;ii_ 5.897 0.0111 0.0017 X X
L%?;?E_ 5.323 0.0086 0.0019 X X
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Table 4.6 Performance comparison for the pedestal
=24 Settling time Settling time Over shoot
=" | (Disturbance response) | (Set—point response) | (Set—point response)
RCGA 0.020 0.033 08.41%
Ziegler—
Nichols 0.033 0.049 59.49%
Cohen= 0.031 0.061 81.49%
Coon
Lopez—
ITAE 0.023 0.040 82.36%
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