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ABSTRACT

Real-coded genetic algorithm(RCGA) has better performances than conventional genetic algorithm about
dealing with a large domain, the precision and the constrain problem. Also the RCGA has advantage of
operation time because it doesn't have to following about decoding operation“). In this paper the ranges of
PID gains are limited based on Ziegler-Nichols mehtod to consider a long operation time problem that is
the main problem of genetic algorithm. Result shows proposed method represents better performance
without ignored about result of ZN tuning method and reduces the calculation time.
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Table 2 Parameter of genetic algorithm

Parameter Value
Population size 100
Generation 100
PI gains range -1000~1000
D gain range -1~1
Objective function MSE
Mutation ratio 30 %
Crossover ratio 40 %
Crossover method Arithmetical crossover

Table 3 PID gains calculated by genetic algorithm

Gains G, G,
P 949.6115 -67.2117
I 994.9963 -768.4991
D 0.7282 -0.0021

Table 4 Operation time of RCGA without terminal
condition (unit : s)

Conventional boundary Tati
: Gonomid ation| 35| 40 50 | 100 | 200
Fig. 6 Concept of proposed method
10 2.79 3.49 4.40 8.28 16.08
20 5.29 7.05 8.48 16.56 | 33.27
Table 1 PID gains by Ziegler-Nichols method 30 785 | 1038 | 12.81 | 25.17 | 49.41
Gains G, Gy, 40 1029 | 13.79 | 16.56 | 33.39 | 67.37
P 649.8072 -0.7242 50 13.26 | 17.05 | 21.60 | 41.59 | 85.11
1 0.0276 0.0276 100 25.72 | 34.04 | 42.86 | 85.89 | 169.80
D 0.0069 0.0069 200 51.87 | 68.13 | 85.88 | 166.17 | 338.69
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0.4 —— — Ziegler-Nichols
A A 0.2 — — — - Proposed GA
Table 5 Range of PID gains for GA tuning i Conventional GA
Gains G, G, % 2000 4000 6000 8000 10000
P 500~700 -10~10 ) time )
I ] 1 Fig. 8 Response of G); with long time
D -0.1~0.1 -0.1~0.1
1.2
Table 6 PID gains of proposed method i ) -
Gains G, Gy 08} /
o
P 698.4126 -6.6588 £ 0sl
1 0.9369 -0.4706 8
0.4
D 0.0702 -0.0025 —— — Ziegler-Nichols
0.2 — — — - Proposed GA
Conventional GA
Table 7 Comparison of performances % 01 0.2 0.3 0.4 0.5
time
}"rans.fer Method Rising time(s) |Settling time(s) .
unction Fig. 9 Response of Gy,
G ZN 56000 119000
1 Proposed 1600 3200
ZN 0.10 non 2y
Gy
B Proposed 0.017 0.02 1 ——
0.8 T~ .
Table 8 Comparison of GA operation times él 0.6
Trangfer Method | Generation | Population O?eratlon Y N
function time(s) —— — Ziegler-Nichols N
GA 100 100 84.8678 0.2 | =~ ~Proposed GA N
QL Conventional GA
Proposed 50 40 17.2718 0 ‘ ‘ ‘ ‘ ‘
o GA 100 100 85.7909 0 20 O 8 100
2 Proposed 50 40 17.3725 Fig. 10 Response of G,, with long time
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