BHSRE

Control and Decision

EHTPIDSH I &tk B RIS S
A, HX

FIHASC:
BRSO, 0. FE T PIDSRURE E I ZE AP 2808 e ). 7 5P, 2021, 36(7): 1592-1600.

TEZRIR]IE View online: https:/doi.org/10.13195/j.kzyjc.2019.1408

BT BRSO HAB S EE

Articles you may be interested in

T8 T ORI EL R AL %) 1 S 07 4 i PR A4
Adaptive terminal sliding mode control of bearingless switched reluctance motor

PR S5 2021, 36(6): 1449-1456  https://doi.org/10.13195/j kzyjc.2019.1064
BT e B e A A 1 45 10 5 A R LS ot A 42 )

A model predictive torque control for induction motor based on high order sliding mode speed controller
P 5P 2021, 36(4): 953-958  https://doi.org/10.13195/j.kzyjc.2019.0650

LT o 1 PR A A ) i ) 5 A F BTSSR i At o 4

A model predictive torque control for induction motor based on high order sliding mode speed controller

il 5. 2021, 36(4): 953-958  hitps://doi.org/10.13195/j kzyjc.2019.0650
DU e s o AT TP B s

Anti—interference trajectory tracking control of quadrotor UAV

P S5 2021, 36(2): 379-386  https://doi.org/10.13195/j kzyjc.2019.0875
FETARE AL B 1 AcrobotZe Pk FI Hi I & He L E

Robust stabilization of planar Acrobot using linear active disturbance rejection control with immune optimization

P 53R, 2020, 35(12): 3053-3058  https://doi.org/10.13195/;.kzyjc.2019.0289


http://kzyjc.alljournals.cn
http://kzyjc.alljournals.cn/ch/reader/view_abstract.aspx?doi=10.13195/j.kzyjc.2019.1408
http://kzyjc.alljournals.cn/ch/reader/view_abstract.aspx?doi=10.13195/j.kzyjc.2019.1064
http://kzyjc.alljournals.cn/ch/reader/view_abstract.aspx?doi=10.13195/j.kzyjc.2019.0650
http://kzyjc.alljournals.cn/ch/reader/view_abstract.aspx?doi=10.13195/j.kzyjc.2019.0650
http://kzyjc.alljournals.cn/ch/reader/view_abstract.aspx?doi=10.13195/j.kzyjc.2019.0875
http://kzyjc.alljournals.cn/ch/reader/view_abstract.aspx?doi=10.13195/j.kzyjc.2019.0289

55 36% 557 = % 5 Xk R
20214 7H Control and  Decision

ETPIDEHHEENLMEBMMNITHSHEE

LA, 1| L
(HEdb s S K2 il S BN TR 2R, dba 102206)

W . 2 B PiIiEH] (linear active disturbance rejection control, LADRC) A& AN # T 4% 5 R I B# A8 A4S, 76 T
s R EL A A K B B2 i S, LADRC 2 8508 i 2 LA Tl 3ok 72 o i 75 o7 P F 2 B3R, 45 T s B Tl s o o
KRR FH PID 42 il 2%, 38 1 % — By LADRC 45 1) 5 FORAS S0 35 (1 1% 328 oR 203E 47 4397, 19 3 — i LADRC 5 PID #%
il 2% HL A R 11K R, H LADRC L PID 15 %5 5 47 (4% fil PR RE. $2H —Flulid B PID 240 H $:43 £ LADRC 2%
WIGRAE R 735, LA B SE 47 A2 PE B, 7535 1 — B M i) SR, 75 214 04T PID $8 5E J7 vt o — kb B
FUt b2 808 52 7. a5 uk 2 G0 BRI TR H O R i b

XHBEIR): Mt APUIEE]; PIDEG] SECE ;s PuTRvERE: — It AR A, i RS

hE SIS TP273 XERFRERD: A

DOI: 10.13195/j.kzyjc.2019.1408 TR (R IRAR ) #RIRED (OSID):
SIRRE: iSO, 1B SC. 5T PID S0 MM B St hil 2408 e (1], #5015 0, 2021, 36(7): 1592-1600.

EI
o
et

¥] .
[OfeR 15

Tuning of linear active disturbance rejection controllers based on PID
tuning rules

HAN Wen-jie', TAN Wen
(School of Control and Computer Engineering, North China Electric Power University, Beijing 102206, China)

Abstract: Linear active disturbance rejection control (LADRC), which is independent of the mathematical model of the
controlled object, has great application prospect in the industrial process, and the parameters tuning of LADRC is an
important part of its application in the industrial process. In view of the fact that the PID controller is mostly used in
industrial control, through the analysis of the structure of second-order LADRC and the transfer function of its state
observer, it can be concluded that there is a strong relationship between the second-order LADRC and the PID controller,
and the LADRC has better control performance than PID. This paper presents a method to get the initial value of LADRC
parameters directly from the existing PID parameters to achieve better control performance and based on the first-order
inertia plus time-delay model, the PID tuning methods are transformed into the second-order LADRC parameterS tuning
methods. Finally, the simulation of the benchmark system verifies the effectiveness of the proposed method.
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first-order process with deadtime (FOPDT) model; benchmark systems
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5 1 o9 we(Th) 2.1941 1.7079 2.1264 23375
n = —€
1.851s + 1 wo(Ty) 6.3504 0.5085 8.8564 0.4025
¢ 13728 2.1269
bo(Kp) 52624 0.7092 5.4016 1.2252
A 1 1027+ we(Ty) 1.6480 22604 1.6747 2.9522
n = T — ] ° h
2.182s + 1 wo(Ty) 4.0305 0.7621 57191 0.603 4
¢ 1.306 1 1.9927
bo(Kp) 13336 04758 1.5086 0.8103
g 1 512 we(Ty) 0.9442 43 1.0413 5.191
n = —_—
3.145s5 4+ 1 wo(T4) 1.5294 1.7211 2.0926 1.376
¢ 12164 1.8121
#=3 WRG,WITHITEHNSH
o FOPDT ## 7! S AMIGO-LADRC AMIGO-PID IMC-LADRC IMC-PID
bo(Kp) 213.884 1 44725 19752601 79155
o1 1 0.106 5 we(Ty) 13.6194 0.4347 9.7166 1.0486
o = 0. — € : °
1.006s + 1 wo(Ty) 72.6418 0.0514 96.9009 0.041
¢ 27538 4.906 4
bo(Kp) 97.8334 22498 91.798 1 3.964 1
0.0 1 0.926 5 we(Ty) 7.5180 0.6266 5.9910 1.1175
o = . S — :
1.027s+1 wo(Ta) 34.1144 0.1058 459379 0.0841
¢ 1.89718 3.1821
bo (Kp) 26.5375 0.9685 26.1759 1.6862
0.5 1 0.703 5 we(T3) 3.5756 1.0602 33958 1.4812
o = 0. —_—€
1.2s5+1 wo(Ty) 11.0117 0.2989 15.2692 0.2367
¢ 1.4056 2.1930
F4 WRG;HWITHITEHNSH
o FOPDT ## 7! S AMIGO-LADRC AMIGO-PID IMC-LADRC IMC-PID
bo(Kp) 8.4375 0.7871 8.5271 1.3637
0.9 1 o1 we(Ty) 2.0520 1.8151 2.0391 24226
o = 0. S sE——
1.854s+1 wo(Ty) 43736 0.6851 6.2583 0.5428
¢ 1.3360 2.0528
bo(Kp) 6.9258 0.6528 7.2141 1.1244
05 1 s s we(Ty) 1.9248 1.9466 1.9910 2.4999
o = . P —
1.789s + 1 wo(Ta) 43736 0.6851 6.2583 0.5428
¢ 1.2843 1.9488
bo (Kp) 5.8759 0.4698 6.6808 0.7996
L 1 1027 we(T3) 1.9958 2.0467 2.2069 24649
o = —_—
2.182s 4+ 1 wo(Ty) 3.1755 0.822 47737 0.6576
¢ 1.2138 1.8070
bo (Kp) 5.7059 0.4182 6.8195 0.708
) 1 o 761s we(T3) 2.1011 2.0747 23750 2.443
o = —_—
1.339s + 1 wo(Ty) 2.8496 0.8528 4.4028 0.688 4

¢ 1.1940 1.7671
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