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PID Controller Design by Loop-Shaping Methods Considering the

Form of Plant Transfer Function
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Abstract

Loop-shaping methods for finding a set of parameters in PID controllers have been

proposed that realize specified gain-crossover frequency and phase margin, which are used as the
measures of speed of response and relative stability, respectively. This study proposes, based on
the loop-shaping methods, improved design techniques for two types of plant: a lag plus time delay
which is lag-dominant; and an integrator plus time delay. Numerical experiments show that an
excellent control performance can be obtained by the proposed methods, where a comparison is

also made with several conventional methods.
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G(s) = %efLS, L=1 (8)
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01:00000C(s)=kp(l41/(11s) +1D5)

method Kp TI ™ wp | ¢m°
proposed 1.17 | 288 | 0.333 | 1.19 | 27.8
Ziegler-Nichols 0.95 | 1.99 | 0.496 | 0.97 | 32.3
Takahashi 1.3 2.2 0.45 1.41 | 26.2
[3]’s loop-shaping | 1.21 | 1.88 | 0.469 | 1.27 | 27.0

gooo

(] 000000000000 PIDOOOOOOOO
pp. 22-23 (1992)

[2] S. Skogestad: Simple analytic rules for model re-
duction and PID controller tuning; Journal of Pro-
cess Control, Vol. 13, pp. 291-309 (2003); Erratum
to “Simple analytic rules for model reduction and
PID controller tuning”, Journal of Process Control,
Vol. 14, p. 465 (2004)

3] 00000000O00D0000PIDOOOOOOO
05200000000000000000000
000 0pp. 715-716 (2008)



