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ABSTRACT This paper introduces a parameter self-tuning algorithm based on dynamic response time series data mining to solve the
parameter self-tuning difficulty of a linear active disturbance rejection controller ( LADRC) . In the algorithm two gain signal loops’
dynamic response of linear state error feedback ( LSEF) is used as the parameter adjustment object. Through the parameters
auto-tuned by NLJ algorithm and the process data recorded the control parameter adjustment policy based on association mining is ap—
plied to LADRC parameter auto-tuning. To verify the actual effect of the parameter selftuning method in this paper a hydraulic
automatic position control ( HAPC) system is used as the control object. Step response simulation and Monte Carlo experiment show
that the dynamic response of the system which is combined by HAPC and the controller is better the robustness is stronger the adjust—
ment time is shorter than NLJ algorithm and the overshoot is also less than the traditional LADRC controller. It is considered as a
practical LADRC controller parameter self-uning method.

KEY WORDS data mining; auto-tuning control; active disturbance rejection control; linear control systems; hydraulic automatic

position control

( active disturbance rejection control
ADRC) ‘

( extended state observ—

er ESO) . N

© 2014-06-25
( FRF—UM—15-043)



- 1521 -

2-8
9 PID
10
( chaos particle swarm optimiza—
tion CPSO)
11
12
13
14
15—16
( LADRC)
( LSEF)
( NLJ )
17
18
( Monte Carlo)
1
y
fu)
tS
Su) -y 8

1.1

L

E(flu) 3) = [ (fw) =y) a
( LADRC)

(Pil Qil) (Pi2 QiZ)

M={(U YY) (U, Y,) - (U Y)}.
M,=(U, Y) U=P,UP,UP,
Y=y, Uy, Uy,

Py ={flu) Aw) - fAu,)}
[Pa:{ﬂ w, ) fu,) = flu,)}

Py={flu,.) Auy) = fu,)}
Ay<d Vye{0Q,10:}.
Ay=8 Vye{Q,}.
ie(l1).
e(e>0)
Su) €

S ) =sien  [A2=2] )

x=0

x <0.



- 1522 -

1.2
t y JTu)
T,
TZ{TL} Ti:(tiﬂui) —Yi kpi kdi)' (8)
(6) (7)
T.
L,
T
t T n
T
Kriging "
T
1
1
Table 1 Original data of time series analysis
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Table 2 Trend processing results of time series analysis data
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Fig.1 Flow chart of the algorithm
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Fig.2 Self-tuning LADRC controller based on data mining
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Fig.3  Structure diagram of a hydraulic automatic position control
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Table 6 Three-dimensional trend mining results of Af{ u) — Ay
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MB LA-HA(54.26%) LB LA-HA(55.42%) LA MA-MB(71.04%) LB LB-HA(85.00%) MB MA-MA(91.37%)
HB MA-MB(71.52%)
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Fig.4 Step response of the controller (a) and variation curve of parameters ( b)
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5 (a) (h)
Fig.5 Step response of LADRC (a) and NLJ4.ADRC ( b)
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Fig.6 Monte Carlo experiment results of different controllers: (a) DM-AADRC; (b) LADRC; (c¢) NLJ4.ADRC
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