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RCGA-based PID control of unstable processes

concerned with the constraints
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Abstract: PID control for unstable processes with time delay is not easy to apply because of unstability
due to the poles existing on left-hand side in s-plane and the effect of time delay. In this paper, the au-
thors consider the PID controller design technique in case of predefining overshoot or rising time by de-
signer according to control environment. To deal with constraint problem like this, in this paper, the
RCGA incorporating the penalty strategy is used. This is the method that if the RCGA violates given
constraints, the defined penalty function is summed to the evaluation function depending on the severity
and then the given constraint problem is converted to non-constraints optimization problem. The proposed
method is applied to the unstable FOPTD(First Order Plus Time Delay) system and simulations are ac-
complished to illustrate the set-point tracking performance.
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Figure 1: Unit feedback PID control system.
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Figure 2: Optimization of a constrained PID control
system using the RCGA.
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Table 1: PID parameters for the proposed method
PID Parameter K, T, T,
J(K)
IAE 5.621 0.903 0.108
ISE 5.370 1.118 0.116
ITAE 5.383 0.866 0.104
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Table 2: Performances for conventional researches

Performance M ¢ ¢ i
Methods P P ' s
De Paor
10545 | 1.9 0.44 14.14
O'Malley[3]
Venkatashankar
. 68.16 1.19 0.26 31.58
Chikambaram[4]
Poulin
100.73 | 0.86 0.19 2.75
Pomerleau[5]
Ho and Xu[6] 98.37 097 0.22 2.01
Wen, Yingqin[7] 106.15 | 1.01 0.22 3.05
Lee et al(IAE)[8] 114.85 | 0.56 0.11 1.39
Lee et al(ISE)[8] 58.19 0.52 0.13 3.37
Lee et al(ITAE)[8] | 114.81 | 0.57 0.12 0.96
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Figure 3: Control responses by the proposed
method
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Table 3: Performance for the proposed method

Performance Mp 6 ( t
Methods

Proposed(IAE) 80.00 0.54 | 0.12 | 2.29

Proposed(ISE) 6595 | 053 |0.13 | 240

Proposed(ITAE) | 80.00 | 0.55 | 0.13 | 1.89
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