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Active disturbance rejection dynamic surface control of
time-delay system
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(College of Automation Engineering, Qingdao Technological University, Qingdao Shandong 266520, China)

Abstract: This paper aims at the control of high-order time-delay systems with both uncertainty and unknown input
time-delay. Considering the complexity problem of control signal, on the basis of dynamic surface control method, ac-
tive disturbance rejection control (ADRC) is introduced to design active disturbance rejection dynamic surface controller.
Backstepping method is employed to develop dynamic surface control signal. Using tracking differentiator (TD) to filter
the virtual control signals, the “complexity of explosion” problem of controller is eliminated without duplicate derivative
of virtual signal. Disturbance rejection term is added to the actual control signal, which is obtained by extended state ob-
server (ESO). Real-time control signal is ensured, while the controller structure is simplified for practical application. In
the closed-loop stability proof, Lyapunov theory is employed for detail analysis. Numerical simulation results validate the
efficiency of the proposed control scheme.
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Fig. 1 System block diagram
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Table 1 Parameter values of control algorithm

ZH ca P11 P2 I Iy o1 02
BYE 10 9 20 60 2-Is5 2-Is5 0.1 0.02
ZH k1 k2 61 G2 An A2 A1 Ao
BME 0.15 015 0.1 0.1 10 70 8 10

SALPGEHL R 1 i R R T SR 2 Ab, I B
JEE L AE BRI TR 1R H AR, TR S
FORRM SRR, B IE B IS 5 RS a8
ZHc) ey, TEARIERGMFEMERIRTIR T, SR T
D28 ZH, 2405 210356 = D0 35 U000 225 SR msf, e 4 o)
5T B RS B A RS R 5t ARGk ST I
Tt ey, 2 ) 2 S U 2 EH R AR /)N, 28 1) e 1 4 i R
FON k. W2 S i 2 SAS B I K, AR IR R R
K. WIS BT R A (P E LR P fal () BR B S BRI
2 3R 1. S 300 38 A I ) AR B 1) e
H2HH IS5,

15 45 B E4-8 T ~. AR LA i, R4 A
AT I A S S S ERER AR ES-645 T R
28 VR2BPIRSE 5, M7 H T 3 sk
BHPRSES. HESFE 6 LU H, BRER 25 A
PRI BIX S 2455 T HIE 5 347 PRER UEVK,
11 HSERELR IR T U5 5 (5 5, A R0k
fo T HERIRME S B AMERNE” WL 745 )2
I 2 7 J5 3 S S, 8L 2 4 TR A I 2%
PPRESES.

PREFRCR

— BE(Bd,

FREET o 25 TD21 AR A

{a "7 sy

HEqELEE

1.5 T T T T T T T T T

1.0
05F,
0.0 £
0.5

-1.0

t/s

K 4 fa (5 S ERERRCR

Fig. 4 Tracking performance of output signal
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6 %58 (Conclusion)
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