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Design of Hierarchical Controller for Satisfaction
of Multiple Performance

W
(Joon-Ho Cho)

Abstract - In this paper, we proposed development of improved model reduction and design of hierarchical controller
using reduction model. The model reduction is considered that it is the transient response and the steady-state response
through the use of nyquist curve. The hierarchical controller selected tuning of PID controller to ensure specified gain
and phase margin and hybrid smith-predictor fuzzy controller using reduction model. Simulation examples are given to
show the better performance of the proposed method than conventional methods.
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Fig. 1 Flowchart of improved reduction model algorithm
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Table 2 A list parameters of genetic algorithms

FAX 22| FL

No of generation 1000
Population size 50
Crossover rate 70%
Mutation rate 3%
binary bit 10 bit
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L. Moded Reduction Part
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Fig. 6 Proposed optimal PID tuning algorithm
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Table 3 Definition of Process and Coefficient of reduced model
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T4 1 ]0.645]5.688]17.234(12.191|0.645 | 5.667 |17.477| 12

&7 2 {0.517]3.790| 6.929 1 9.490 {0.535|3.470| 7.017 | 9
T4 3 10.602{7.664/32.340} 25.15 | 0.608 | 7.776 | 32.650} 25
T3 4 10439(2.624|2.239|227910.49212.526| 2419 | 2

¥ 4 H2 ZUEe Mz o

Table 4 Performance comparison of reduced models
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Fig. 8 Response comparison of reduced models for process 1
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Fig. 9 Response comparison of reduced models for process 2

1 H
. 8.3 % 3 % 3 3

« 2 a2 B
§.§ 4 3

N e N I S S R
e A Thvae (e}

(a) =35 $% (b) HFZ &9 Aw 5%
O 10 35 30 th3t H4 S 3¢ Ul
Fig. 10 Response comparison of reduced models for process 3
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Fig. 11 Response comparison of reduced models for process 4
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Table 5 PID parameters tuning and Comparison of
performance index for Proposed method 1
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Table 7 Comparison of performance index for process 1

71&e] Wy At Wy 2
IAE 130.2514 103.5136
ISE 101.2989 91.0036
ITAE 1.3025 1.0351
Over-Shoot 1.0358 1.0319
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Fig. 14 Application of Proposed method 2 for process 3
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Table 8 Comparison of performance index for process 4
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Fig. 15 Application of Proposed method 2 for process 4
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