BHSRE

Control and Decision

E-TNOBHIZR M: B S a1 1% 5% B e b AU S
FHEY, T, 0P, AR

FIHIARSL:
2R LA TR R BT NOBIIZE A HTaREfIAE S S BT P A NI 4] 5 D3R, 2024, 39(2): 483-489.

TEZRIR]IE View online: https://doi.org/10.13195/j.kzyjc.2022.0659

BT BRSO HAB S EE

Articles you may be interested in

ST PIDSHURE E R EM: AP I S 80E e
Tuning of linear active disturbance rejection controllers based on PID tuning rules

Pl SR, 2021, 36(7): 1592-1600  https:/doi.org/10.13195/j.kzyje.2019.1408

Disturbance rejection control of Buck converters based on variable rate reaching law

Pl 5HIK. 2021, 36(4): 893-900  https:/doi.org/10.13195/j.kzyjc.2019.1073

BT ) i 390 DX TR I I B O st
Vector set inversion interval filtering based fault observer design

P S5 2021, 36(12): 2973-2981  htps://doi.org/10.13195/j.kzyjc.2020.0212
HET Bl AN s Z A s I P I 2542 ) 3R e A

Pole—zero optimization design of dynamic observer for fault detection of networked control systems

53R, 2021, 36(6): 1351-1360  https:/doi.org/10.13195/j kzyjc.2019.1107
T TG A OCHR M S (1 0B R G R /R 28I T

Design of Kalman filter for fractional—order systems with correlated fractional—order colored noises

PR 5P, 2021, 36(7): 1672-1678  https:/doi.org/10.13195/j.kzyjc.2019.1418


http://kzyjc.alljournals.cn
http://kzyjc.alljournals.cn/ch/reader/view_abstract.aspx?doi=10.13195/j.kzyjc.2022.0659
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.2019.1073
http://kzyjc.alljournals.cn/ch/reader/view_abstract.aspx?doi=10.13195/j.kzyjc.2020.0212
http://kzyjc.alljournals.cn/ch/reader/view_abstract.aspx?doi=10.13195/j.kzyjc.2019.1107
http://kzyjc.alljournals.cn/ch/reader/view_abstract.aspx?doi=10.13195/j.kzyjc.2019.1418

393 52 W % 5 2 K Vol.39 No.2
20244 2 H Control  and  Decision Feb. 2024

ETNOBRZ M BIilizHI A RS Z R T PN H

FE2RL2 E AL deTBRLZ B B!

(1. REERE: KB MNRH AR SA S E K I =, REE 300072;

2. WRIFHIREBIF KA SLIR =, LI o4 214000)
B E: SN A PiE s (linear active disturbance rejection control, LADRC), N F T & 4t fir H g B iS5
GLIR137) Gk, YRR 22 32 BRI 52 m AR ). 10 22 MLy S5 0 75 R 28 SR 222, i 40 2 772 R ) ) R, 8 HH )
I 75 ML 25 (noise observer, NOB) FE{IX LADRC M 75 Uk, AT 12 151 5 407 i IR 45 il g 15 %%, 23 LADRC (143t
SR PR B AL R, B A SRR R 7 X R 0 B RIS L SRS, 282 T NOB (1) LADRC G 3, kAT RGN Fa €
PERI 0T, B, BB 228 BOn A B R, WG BTt 7 R 5B PR e 2% TR R ER 0oy 38 HEAT X L AT 4
FLA5 R W], NOB REW 75 1011 1 75 1) [F) B, ok /N AR A2 458 2 A S50 6 W, 51 N NOB JE I ¥ LADRC, 3K 3115 5 (1)
RMSE F#I£ 22 LADRC ] 20.47 %, £ Zu¥r R Bz (14 _EF+BF ]380 56.67 %, % BH NOB X T-B# Il LADRC [ M = 50Uk,
feim ARG v B A WA SR, B S I TR B 3L
KRR M BPiAES RIS ES Bk, YR MRS, S T
FEDHES: TP273 HERFRASAD: A
DOI: 10.13195/j.kzyjc.2022.0659
SIFEN: 45RE &, T, ¥ 8, 55, 25 T-NOB 12kt A P I 7ER M 225 S oo R IR [7]. #3865 ¥k, 2024,
39(2): 483-489.

=t

Application of linear active disturbance rejection control based on NOB
in inertial reference unit

LI Xing-fei**', WANG Fan', TUO Wei-xiao™?, ZHOU Zheng'

(1. State Key Laboratory of Precision Measurement Technology and Instruments, Tianjin University, Tianjin 300072,
China; 2. Taihu Laboratory of Deepsea Technological Science, Wuxi 214000, China)

Abstract: The performance of high-gain linear active disturbance rejection control (LADRC) will be greatly affected
and limited when the system output is polluted by noise. In terms of the problems of poor noise suppression and serious
bandwidth loss in classical filtering algorithms, a control strategy is proposed to reduce the noise sensitivity of the
LADRC by using the noise observer (NOB), and further increase the control bandwidth. Firstly, the frequency-domain
characteristics and discretization effect of the LADRC are analyzed. The influence of sensing noise on the system
bandwidth is analyzed as well. Then, the implementation of the LADRC based on the NOB is introduced, and the
stability analysis of the system is carried out. Finally, the proposed method is verified in the position loop of the inertial
reference unit, and compared with the low-pass filter and the predictive tracking differentiator. The simulation results
indicate that the NOB can suppress the noise and simultaneously reduce the phase loss. Experimental results show that
the LADRC based on NOB can reduce the RMSE of the driving signal to 20.47 % and reduce the rise time of the system
step response by 56.67 % compared to the LADRC. The NOB is proved to be practical and efficient on reducing the
noise sensitivity of the LADRC and improving the system bandwidth.

Keywords: linear active disturbance rejection control; discrete extended state observer; bandwidth expansion; noise
observer; inertial reference unit
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