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Re-visit the active disturbance rejection control approach
for the two-mass-spring benchmark problem
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Abstract: Active disturbance rejection control (ADRC) method is applied to solve the two-mass-spring benchmark
problem. Conventional ADRC method tends to use a high gain to reject the disturbances and model uncertainties, however,
high gain is heavily penalized in the scoring system, and it is unable to maintain sufficient robustness against parameter
variations for the benchmark problem. To solve the problem, two modifications are proposed for ADRC design. First, to
decrease the magnitude of the control signal, one of the poles of the extended state observer (ESO) is placed at the origin.
Second, the bandwidths are tuned with additional damping ratios. With the proposed ADRC design, it is shown that ADRC
can indeed solve the benchmark problem with a very good score.

Key words: active disturbance rejection control (ADRC); two-mass-spring benchmark problem; robust control; band-

widths
Citation: LI Jian, ZHANG Binwen, TAN Wen. Re-visit the active disturbance rejection control approach for the two-

Vol. 37 No. 4
Apr. 2020

mass-spring benchmark problem. Control Theory & Applications, 2020, 37(4): 933 — 940

1 515
XU e B S A 1) 2 19904F 4 H DASKAR 3]
VT BN AT AT, X5 B 5 R Gril i — ot
PRI o BB FEAE — 2, 1R R AR BR8N
FAPERS, L m) —AN s P I E F R PR e 55—
R AL B SERR I, BTN RO AN
SE I, RIMGAE e TH428 ) 25 ) O 228 FR i . ik
Fe Ui, BBt AR SR E R AEAFAEANI E 1 L R IEAT
AN PO RE DL FARIRORFF TSR B RS 1ERE.
L) — L35 1) TV B R H oo 3251 L 235 12l
Wi H 93 2019—01—18; ¢ H 3 2019—09—05.
TiE{E{E# . E-mail: x1ij8802@ncepu.edu.cn; Tel.: +86 10-61773040.
AR ZE: BIolE.

DL 2 — R ik (linear quadratic Gaussian, LGQ)
S, SCHR [319& A FH R EE BT AR AL B A H AH S &
51, H A T PG H 28 R g e L T — Moo
R4,

BRI — P TT A E R NS,
T AR A T Ao AT A TR, R X
JTEFR N FE T P03 00 2% 142 i) 77 ¥ (disturbance
observer based control, DOBC)“!, ., EHFfsH|
(active disturbance rejection control, ADRC); & H:
— PR R RS g i R E 2

I 1 ARRREAE T H (61573138), st RAMEATRHIRIL 55 #e 5 T51% 6:33 H (2019QN0S0) 2.
Supported by the National Natural Science Foundation of China (61573138) and the Fundamental Research Funds for Central University

(2019QN050).



934 w5 MM H31%
FHERUER N, R ELEARR RGATE NG 8 SCIREAR R My 7059 m, Mmo KR FE, W R 5

B UE RS “ B3, il ORI 8 (ext-
ended state observer, ESO)#FAT Al i1, JH7E S fodas il 3
HEATHRIE T b T R AR TR AR e s
SEFRR AT AT SRR AE, JF BN 1 TR Se B X
. U E B ESO A h gk T 2R AL 15 311 2%
4 H Pt % il (linear active disturbance rejection con-
trol, LADRC), Jf-$2HH 1 58 B J3ik, ORI 8 1
TR S FH A Ay i 19200,

U5 2 5 3 B ) 0 A B A AR R B 45 il (n H
HUIRB AU ) (1) — P SRS, 05— RIS
A=A AR, o TR A A e b ot = AN S R
AT R, B AN E P, I B S i) 88 o
IRHE, R AR AL . B 1 ADRCHE Il 75 521722
W TS 2 ARAI BN, SR FH v 38 2 7 V20 HLA
P RCRAR B, {H 2 75 ERCOR I SN, AN 2 5
T In) AR R, I H B PR et AN 2. [R5
FEMUE ADRC, EHIEFADRCSEL, KRS N
AR AN, TR/ il N, DL 2 6 v o) R 15
THESR IS HE LR EK.

N RS B R 2R G R ), AR SOk
ADRC¥ T H T P U 77 2. & %6, FESOM) —
A RUBC BAE SR A, {15 2 ADRCHE Il 38 AN FHAL &

RO Ok, AR 58 S BUERA EI IR E b, 28
TE S AR P 2 SR P2 b S B AT . SR
e T AR & R R i soHE e, S
Uk IE FH T A EEAE PR N ABE JE 2 [a) 4 b R v
5. 1 B85 R, ot J5 I ADRCAR B b fif ok 1
R e L o ] R
2 XUJpi R R B ) R
2.1 HIERGHR

XU B R g B s, Horpdasl o T
JFiiEmy, FARAZHI ST B AL, Jot & A3 o e
BONEI BBEESE, wi Mwo 73 5 AE FEm, Fim, b

AN,
—

m, —\VV\N— m, —>w2
O O Q Q

U —

1 XU EHE RS

Fig. 1 Two-mass-spring system with uncertain parameters
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