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Abstract

Aiming at the demand of high precision motion control of voice coil motor in 3D laser scanning dy-
namic focusing system, a discrete active disturbance rejection control (DADRC) algorithm based on
reduced order linear extended State Observer (RLESO) is proposed in this paper. Firstly, the struc-
ture and driving principle of the voice coil motor are analyzed, and the mathematical model is
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derived. Secondly, RLESO is designed according to the ADRC algorithm, which can ensure the ability
of disturbance observation and reduce the computational complexity. Then the proportional differ-
entiation (PD) control strategy and the forward Euler discretization method are combined to make
the control algorithm efficient and easy. Finally, experiments on Matlab/Simulink simulation plat-
form show that the algorithm has superior dynamic performance and anti-interference ability in
step response and position tracking, and has strong robustness, which provides a new method for
motion control of voice coil motor servo system.

Keywords
Voice Coil Motor, RLESO, DADRC Control

Copyright © 2025 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).

http://creativecommons.org/licenses/by/4.0/

1. 51§

BEEWOCIN CHARM PSR R, SkEEE . @R8N LR Haism. £8 2 dhimnm ey, Heh
—UECE R AT T =R fish & R, 1 Bl HL(Voice Coil Motor, VCM)EA—F B IKB) 34 &,
BAMFUN, EERAE RG], B 2B TE0 T s S RERG . Fik, &L
SO IER, S BB TR TR 5. BT DA 70 32 R LI v P e ) D7 v B B
PR o

ARk, [ A3 02 B B LR 1 24T 1) FIR NI ST, W PID 4%, B I& Rzl
BRI P R RS B H 2, 6 HAN LA R SRR . T SCRSE N [2R A4 PID =3F
T, X PID SEGHAT T /- A S, @ sRIR s uE T HashIvERE, (24658 PID #2751 X 4% R
GUATAE N BRI BN AR AL BN, FAz i v R LA A2 =k FE I N 175 5K« 28 R A= 55 A\ [3]#E %4t PID
Pl ELa b, Bt 7RO S RSB IE PID IS, R TSR, SR, T ERR RS
FERR T RN R HIZE, AR KRR Wi PS5 A AREE SR H Be, 18 TR T A
AR A, RN A T A S AME SN RSN, LIRS R R Z R R A EOR G, (Hixish#ES
W%, BeBNER, TRKETHRER.

EEX R, e Bk — PP RERECRAFAE RIS B, SCRE R T B 2 2 B T B AR st AW LI
Hbro ABFTCEET BHHEHEe, S — P T BB 2ot 3 soR S W0 25 (RLESO) ) 25 i B sz il
(DADRC)H% .

2. SEBENHYFERE
2.1 BEBHNGEHEASREEE

W P L — MR PR ELIR AL, AR RS KA BB AL T DY HR > ALk, A
AEEWE LR T, ZANIN, SRS RS R 22 B IR, IR R R R
R/NFATS TS 3l R 42 3 S AL (1 i ek P AIZ 515 ) o

2.2. BERHBRSEERIAR
ST E R LA KN IR B, AR R LR ERE, AT A

DOI: 10.12677/mo0s.2025.144329 784 RS R


https://doi.org/10.12677/mos.2025.144329
http://creativecommons.org/licenses/by/4.0/

S RO

Figure 1. Schematic diagram of voice coil motor
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Figure 2. Schematic diagram of active disturbance rejection control structure of voice coil mo-
tor servo system
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Table 1. System resulting data of standard experiment
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Figure 3. 1% full stroke step response
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Figure 4. 10% full stroke step response
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Figure 5. Position tracking under disturbances
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Figure 6. Sinusoidal tracking response
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