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Tuning Rules of the PID Controller Using RCGAs

Min-Jung Kim* - Yun-Hyung Lee** - Myung-Ok So*** - Yun-Soo Has#sk «
Sung-Wook Hwang - Gang-Gyoo Jint

Abstract : The new tuning rules of the PID controller for the rejection of load
disturbance are proposed incorporating with real-coded genetic algorithms(RCGAs). The
optimal gain parameters of the PID controller for a first-order plus time delay model
are obtained based on a RCGA. Then tuning formula are derived using the tuned
parameters sets, potential tuning rule models and another RCGA. The performance
criteria of the controller are adopted as ISE, IAE and ITAE. A series of simulation are
carried out to verify the effectiveness of the proposed tuning rules.

Key words : PID controller(PID Ae17]), tuning rule(5&7F3%), real-coded genetic
algorithm(d+Z 9 /M LX2F), performance criteria(dsAs).
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Fig. 1 Unit feedback PID control system
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Fig. 2 Optimal tuning of the PID controller
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Table 3 Performance comparison of the PID tuning
methods for system I

Mpk ok try
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TIAE 0.468 4.58 14.47
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Z-N 0.489 4.80 20.06
L-ITAE 0.530 4.91 17.30
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Table 4 Performance comparison of the PID tuning
methods for system II

Table 5 Performance comparisons of the PID tuning
methods for system III

Mk tok try Mok tok try
ISE 0.859 11.98 38.52 ISE 0.984 17.76 56.24
IAE 0.867 12.18 38.43 1AE 0.985 17.88 54.32
ITAE 0.871 12.26 27.79 ITAE 0.986 17.91 48.09
Z-N 0.913 13.27 138.11 Z-N 0.985 17.84 353.20
L-ITAE 0.870 12.25 44.28 L-ITAE 0.985 17.86 100.14
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for system III
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