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The Verification of The Robustness of The System Identification Algorithm
— The Verification on The Recursive Least Squares Method —
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Abstract:The mathematical model of a plant is required in order to design a control system. Especially, the system param-

eters must be estimated in real-time to keep the desired control performance in the case of the plant parameter variations.
Though the number of identification method are proposed, they need much amount of calculation and the calculations
methods are based on double precision floating point arithmetic. Then, it is difficult for the fixed point microprocessor

whose word length is short to calculate the algorithm precisely within sampling interval. Thus, the aim of this research is

to propose a system identification method for the embedded mechatronic control systems. As a first step of this research,

system parameter estimation on 2nd-order system is considered. ARX model is adopted as a system model and system
parameters are estimated by the recursive least squares with forgetting factor. As a disturbance, noise is injected in the
plant output, dead zone and offset are injected in the plant input to verify the robustness of the algorithm. Simulation

results show that the measurement noise on the plant output gives most large effect at the parameter estimation error.
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Fig. 2 The AR model
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Fig. 3 The parameter estimation considering
the measurement noise
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Fig. 4 The parameter estimation considering
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Fig. 5 The parameter estimation considering
dead zone of the plant
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Fig. 6 Parameter estimation without disturbance
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Fig. 7 Parameter estimation under dead zone
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Fig. 8 Parameter estimation under offset
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Fig. 9 Parameter estimation under white noise
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Fig. 10 Parameter estimation without disturbance
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Fig. 11 Parameter estimation under dead zone
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Fig. 12 Parameter estimation under offset

4
L
5]
=
&
i
g
= 0
:
=
£ -1
=
=
-2

Estimated parameters

[

[\*]

e e e oo =

T : 1Ims]

0080 0

Time s

(a) a; and a

(b) B] and Bz

Fig. 13 Parameter estimation under white noise
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