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Analysis of Dynamic Model and Design of Optimized Fuzzy PID Controller for

Constant Pressure Control

2 A R0 F R

(Sung-Kwun Oh - Se-Hee Cho - Seung-Joo Lee)

Abstract - In this study, we introduce a dynamic process model as well as the design methodology of optimized fuzzy
controller for its efficient application to vacuum production system to produce a semiconductor, solar module and display
and so on. In a vacuum control field, PID control method is widely used from the viewpoint of simple structure and
preferred performance. But, PID control method is very sensitive to the change of environment of control system as well
as the change of control parameters. Therefore, it's difficult to get a preferred performance results from target system
which has a complicated structure and lots of nonlinear factors. To solve such problem, we propose the design
methodology of an optimized fuzzy PID controller through a following series of steps. First a dynamic characteristic of
the target system is analyzed through a series of experiments. Second the process model is built up and its
characteristic is compared with real process. Third, the optimized fuzzy PID controller is designed using genetic
algorithms. Finally, the fuzzy controller is applied to target system and then its performance is compared with that of
other conventional controllers(PID, PI, and Fuzzy PI controller). The performance of the proposed fuzzy controller is
evaluated in terms of auto—tuned control parameters and output responses considered by ITAE index, overshoot, rise time

and steady state time.
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Fig. 1 Structure of high—-degree vacuum constant pressure
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Fig. 2 Link-age of high-degree vacuum constant pressure
control system
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Table 1 Components summary of a high-degree vacuum
constant pressure control system
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Table 2 Parameters summary of a high-degree vacuum
constant pressure control system

A, [em?] w7132l @A (Cross Section area)
C [l/sec] AA AYE 2~ (Total Conductance)
C, [1/sec] Wl 7)ol 98k AuE
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K. Q- w4
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M A% (Relative molecular mass)
P [torr] HEFLE719 HFE 4™
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60 33.5 0 57
70 0 0 70.75
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[1/sec] [sec] [%] time [sec]
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Fig. 11 Result of real system
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Table 6 Comparison with performance of controller in real
system

(@) PID M0{7] MM Alagl ZHp}

Rate of Inflow Risetime Overshoot Steady state
[1/sec] [sec] [%] time [sec]
20 - - -
30 - - -
40 29.5 16 735
50 39.5 0 60.25
60 0 0 127
70 - - -
(b) Fuzzy PID ®0{7| AMH A|AR Zx}
Rate of Inflow Risetime Overshoot Steady state
[1/sec] [sec] [%] time [sec]
20 - - -
30 - - -
40 7 0.138 24.5
50 3 0.02
60 0 0.11 3.25
70 - - -
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