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Abstract: In this paper, a method of auto-tuning of PID (Proportional-Integral-Derivative) and PIDA (Proportional-
Integral-Derivative-Acceleration) controllers is proposed that can be applied to a time-delayed second order model. The proposed
identification method is based on step responses, but it can be easily automated using digital controller unlike the existing
graphical identification methods. We provide a ways to yield parameter identifications which is independent to initial values of
the plants. The tuning rule is based on the pole-placement strategy and is formulated so that it can be implemented using a

digital controller with ease.
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Table 1. Result of system identification.
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Table 2. Result of system identification about changing

disturbance.
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Fig. 5. Output of target model and result of system identification.
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Table 3. The parameters of the each controller that is designed for
the first plant of the Fig. 1 (( =0.8, o =5().

PID PIDA
w 0.1129 0.0903 0.1355
k, 0.0202 0.0124 0.0295
k, 0.0007 0.0003 0.0012
k; 0.0487 -0.0113 0.1068
k, 0 -0.1450 0.113

X4 1959 SHEC] i) A 2 Ao} 7] AA W
Table 4. The parameters of the each controller that is designed for
the fifth plant of the Fig. 1 (( = 0.8, & =5¢).

PID PIDA
w 0.0839 0.0671 0.1007
k, 0.0997 0.0618 0.1439
k; 0.0025 0.0013 0.0043
k, 0.2841 -0.1063 0.6560
k, 0 -1.2610 0.9686
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Fig. 6. Comparison of the desired response with the result of the
auto tuning (the first plant of the Fig. 3).
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Fig. 7. Comparison of the desired response with the result of the
auto tuning (the fifth plant of the Fig. 3).
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