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Abstract

This paper studies the compound robust control method of wheel position and swing angle of
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wheel inverted pendulum. The proposed control algorithm is time-varying sliding mode control
with high accuracy and good anti-interference effect, which can eliminate chattering and obtain
better stability and tracking performance. The nonlinear dynamic model of inverted pendulum is
derived by using Lagrange and Newton mechanics methods. The convergence and stability of the
control scheme are proved by using Lyapunov theorem. The simulation results show that the
proposed control scheme has good performance in eliminating chattering and suppressing noise,
and can improve the stability of the system and shorten the response time.

Keywords

Double Integral System, Wheel Inverted Pendulum, Robust Compound Control

Copyright © 2023 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/

ik

1. 5l

{53742 ARG — R SR UG R G, I TARFE . BFFCANR R AL VA I 1 & AN 7T . 2
SIS R W — AN MR T R R R I 4, AL NS VS BB, e 7
Segway. JOE I PMP “F-£[1] [2] [3] [4]. XK ARG R — AN, [ Ak RGAE1E &
WPEARHE . B e Rt . 2O RIRE RS, REHHIXMRGH LM, (HIEZ %%
CURILHEAT T RS

TEREE MR, s ARSI IR AR b B S AN, R MR RI] [6], BREREEHI7], LA
AR FI[8] [9] [10]. KT8 113 v AL B /NREI RS, T2 W T VF % S Fih 28 K R B AR
A FHHE . BAKPER S SR TSR, B0 PID £8%158, (7 ig 2o BmsmA, I Hix
S R AR A7 552 (0 SO 2 PE M 0 5 00 S8 8 5 1

9T SO R BB B A, — SRR AR T T AR v R B, SC[11] (2R T
HEFA ARSI WIP (S RAEd], DR sEsR M, SC13]Hh IR PD RLIE S s bl ZE s MR . 1L
SRR T RAFIOMERE, BVRE I T AR AR, R s B

A0 T A T2 1 (SMC) 7 125 DB A BB R 52 BRGS0 B0 1, RIILEE T SMC £ F 7t &
P R TR ISR RS, SCLA]MAE S R T BV IR ] 1SMC) K AT RS B ML S A P9 75 B RS A T
SEPERORE], AR, R TR RIIF R 1, IR R A R /N ORI K 3. SC[15]
R T AR MBS, R I SR (LQR) SIS Bl SMC Bt ik, 1 EL4E %], SMC
Pt T AR R BT TG 3A . ASCH SMC 7 AT 7 ko, $R i T 3T XRS5 REi0 SMC ks
SRR, AR/ N 1 (R LA B PR 0 2 ]

2. |oIREEAR

ME L PR, BRI DU (R N R A AT AUR I B G, Ho MARFE N HOR, m A
SRR E, LSRR OIS O IR RS, o RFIBF 5 B B TR x B NEE, u
RFEEEHIHN.

BT, 2 % = XX, = %, % = 0,% =0, NXNEHITZ S0, A

DOI: 10.12677/pm.2023.138238 2314 gL

»

k

y

%


https://doi.org/10.12677/pm.2023.138238
http://creativecommons.org/licenses/by/4.0/

Figure 1. Schematic diagram of the structure
of the inverted pendulum trolley
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Figure 2. Car position control diagram
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Figure 3. Control diagram of swing angle
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Figure 4. Sliding mode surface change diagram
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Figure 5. Control output diagram
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