%40 & G 3
2014 £ 3 H

H 2 % 4R
ACTA AUTOMATICA SINICA

Vol. 40, No. 3
March, 2014

—MBENIERIRS W FEIEE
RE ORE MM IAR

W E P EPESIES (Automatic disturbance rejection con-
troller, ADRC) 2% HM G MEHR, 800 T Beiff g 1 1) 8, $2th T
—F ADRC Z4t) Az 3 5. Ak DI I o 2 i v B eR B0k
) HFR, RIESBO LR FRAR 5 00, G 46 1 e B 2 AN T TE T 5 5
TEAT 5 DX 0] P9 ORI 5 R 4 AT, A 45428 11 2 S dme 0 L P R 3 2 0 K
TR TFIRATR T RGBT TAVHLHERS) #5570 (Industrial mecha-
tronic drives unit, IMDU) [F42HI1524:, 1 FURISEE 45 FAFE I T %5
I,

KR BHPEETEE, AR, m S8, DAL IS &I
IR aUE, OR, FRaCR], EAE. —Fh B ERIRS80#
k. BEMLEER, 2014, 40(3): 556—560

DOI 10.3724/SP.J.1004.2014.00556

A Learning Algorithm for Parameters of
Automatic Disturbances Rejection
Controller

WU Lei'»2  BAO Hong!

WANG Cong-Si!

DU Jing-Li*

Abstract Considering the special characteristics of the auto-
matic disturbance rejection controller (ADRC), with emphasis
on the parameters and strong coupling among them, an algo-
rithm is presented in this paper for tuning the parameters of the
ADRC automatically. Aiming at the minimization of the con-
trol performance function, the algorithm learns an optimal set
of controller parameter values of the ADRC by cost function,
updating each parameter of the controller within a bounded in-
terval probability density distribution constantly and making the
probability density of the optimal control parameter maximum.
The algorithm is applied to an open-loop unstable system and
the industrial mechatronic drives unit (IMDU), the results of
simulation and experiment show its validity.
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Table 1 Parameter range and optimal value of ADRC

ADRC ¥ ZHGEH SN
51 [0 0.01] 0.0016
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Table 2 Parameter range and optimal value of ADRC

ADRC 23 ZHEEH e AE
51 [0 0.001] 0.00023
ay [0 1.0] 0.3764
s [0 1.0] 0.4315
Bo1 [1 200] 143.3
Boz [9000 12000] 11469
Bos [60000 90 000] 75163
52 [0.001 0.01] 0.0049
as [0 1.0] 0.5570
ay [0 1.0] 0.2427
B1 [20 50] 27.8749
B2 [5.0 15] 6.5993
bo [50 150] 90.8251
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Table 3 Comparison of the time needed for tunning the
parameters of ADRC (hour)
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Fig.7 Tendency of the mean of cost function
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