ATy TEEEAVERS AN Yy VETILORE
— R — FEEIT & B AR DRRGEE -

Identification of a Parametric Model by Using Step Signal
— Verification of Effectiveness by Bode Diagram —

Tatsu AOKI Y

Abstract:In order to estimate plant parameters, a plant needs to be excited by a sufficiently rich signal. However, it is not
possible in a process control to change frequently temperature, pressure, etc. On the other hand, a plant input that meets
the condition of persistent excitation may induce mechanical resonance with large noise and vibration. The resonance
is very dangerous in large mechanical systems. Thus, a step signal is often used to estimate plant parameters and time
delay in industrial control. Since the information obtained by a step response is limited, only approximated low-order
models, such as the first- or second- order plus time delay models are obtained. The high-precise control system cannot
be designed from low-order model. Parameter estimation based on a step response is also time-consuming and high cost
due to long time constant of a plant. Thus, the previous paper proposes a new data acquisition method, where high-order
plant parameters can be estimated from step response. A key idea is an introduction of a discrete-time oscillator. Though
an oscillator output excites a plant in the conventional method, a discrete-time oscillator is connected to the plant output
in the proposed method so that a plant output can excite a discrete-time oscillator. In this paper, the effectiveness of the
previously proposed method is verified by root mean square error on estimated Bode diagram. Simulation results on the

third-order ARX model show that plant parameters can be estimated in sufficient precision from step response.
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Table 1 RMSE based on sinusoidal input without a prefilter
| [| Magnitude (dB) | Phase (deg) |
3.0766 x 10° | 1.4693 x 10
3.4201 x 10° | 1.0015 x 10

Conventional method
Proposed method

Table 2 RMSE based on PRBS input without a prefilter
| [| Magnitude (dB) | Phase (deg) |
3.0293 x 10" | 1.4254 x 10"
6.7040 x 10° | 2.8450 x 10

Conventional method
Proposed method
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Fig. 11 Estimated Bode diagrams of the plant based on
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2 20 - - _— Table 3 RMSE based on sinusoidal input with a prefilter
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