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The Design of IMC-PID Controlier Considering a Phase Scaling Factor

@k R
(Chang-Hyun Kim - Dong-Kyun Lim)

Abstract - In this paper, a new design method for IMC-PID that adds a phase scaling factor of system identifications
to the standard IMC-PID controller as a control parameter is proposed. Based on analytically derived frequency properties
such as gain and phase margins, this tuning rule is an optimal control method determining the optimum values of
controlling factors to minimize the cost function, integral error criterion of the step response in time domain, in the
constraints of design parameters to guarantee qualified frequency design specifications. The proposed controller improves
existing single-parameter design methods of IMC-PID in the inflexibility problem to be able to consider various design
specifications. Its effectiveness is examined by a simulation example, where a comparison of the performances obtained
with the proposed tuning rule and with other common tuning rules is shown.
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Fig. 1 Structure of general IMC-PID controller system
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Fig. 2 The region of the control parameters for guaranteed
design specifications in frequency domain {{a):Gain
margin, (b):Phase margin)
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Fig. 3 Comparison of Unit-step responses for the example
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Fig. 4 Comparison of bode diagrams for the example
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Table 2 Comparison of the performances in time domain.

QAT Overshoot Set‘thng Rise Time
ITAE (%) Time (sec)
FZ% (sec)
Pro 336 2.3 15.8 6.1
K-L 476 2.9 229 8.0
M-Z 40.1 13.0 25.3 4.9
Z-N 456 15.3 28.1 3.6
KY 189.1 48.2 70.7 4.8
E: 3 3 Fute 39 Ms9l H
Table 3 Comparison of the performances in frequency
domain.
AeAF .
S M ar(;?rllrz db) Phase Margin( °)
Pro 847 63.4
K-L 9.93 62.4
M-Z 3.44 49.6
Z-N 4.44 76.1
KY 4.50 31.1
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