202049 A N A1 =S 51 % 59 W

doi:10.6041/j. issn. 1000-1298.2020. 09. 006

B T IR & ER B BN = FI B BB B Al 28 A SR B8 12 BR ER

AEE M W & F MEFE A x' FAEE
(1L A 5ORHEE K2 LB TR B L5 100083 2. 3B & L BLBBRSE B2 K8 130021)

FE : 5T XS B Bl ML AR I A% R A 78 0000 2 1] v, A A 2 e L T 00 S AR ) 555 4 o 5 X S 2 B AR i 2R 5 AR G 1) 5%
75 S BE 7 (1 10 S0, DA Sl % A R T s o) A, B R T R S AR Ak 2, BRI A 45 i 2B Bk e A0 4 AR
15 B 5 S 5 45 R WY, R FH 0 20 4 1] A0 B30 AT s o 00 28 T SR IR AR U Al v R TR ) 4 o 4 AE B — ) R
) 177 S TR /0 T 4 o o 50 5 0 2 4 1 20 B30AR L I AV 4 ) 0 3 e 4 e Ak 0000 A58 Y R A B /AN Y R ] 5 2 R ) 13 2%
A LA BE G i R IE 4 1) 2% 7 B R il B 1) AR AL AL PG S0 BR AR B AR R B . R, R L E Al S R R AR T L
3 2 B N 3 AR ML N SRR RGP BRI R B R 4

KR BEMLE A RV BEARIRES ; BRI TN 0 SC A =
HESEE: S24; TP242 TERARIRAD : A X EHE: 1000-1298(2020)09-0047-06 OSID . S8

=
2

Real-time Path Tracking of Mobile Robot Based on
Nonlinear Model Predictive Control

BAI Guoxing' LIU Li' MENG Yu' LIU Siyan® LIU Li' LUO Weidong'
(1. School of Mechanical Engineering , University of Science and Technology Beijing, Beijing 100083, China
2. Jilin Academy of Agricultural Machinery, Changchun 130021, China)

Abstract; The application of model predictive control in the path tracking control of mobile robots is
increasingly widespread, and the real-time performance of controllers is gradually being noticed. At
present, the common real-time optimization scheme is a linearizing prediction model scheme, which
converts the nonlinear model predictive control into the linear time-varying model predictive control.
However, the linearizing prediction model scheme will weaken the ability of the controller to respond to
sudden changes in the curvature and heading of the reference path. Therefore, from the nonlinear model
predictive control, two real-time optimization schemes were proposed, namely reducing the number of
control steps or reducing the control frequency. In the results of simulation and experiment, in each
control period, the calculation time of the nonlinear model predictive controller, which was optimized by
reducing the number of control steps or reducing the control frequency, was shorter than the control
period. At the same time, it can be known from the simulation and experiment that the scheme of
reducing the number of control steps had smaller displacement errors and heading errors than the scheme
of reducing the control frequency or the linearizing prediction model. That was, adopting the scheme of
reducing the number of control steps can better ensure the control accuracy when tracking the reference
path which with rapid changes in curvature and heading. Therefore, the scheme of reducing the number
of control steps was more suitable than other real-time optimization schemes, for mobile equipment such
as agricultural robots that require higher flexibility.
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