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Client | trajectory A Diagram
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b-403.83705.15 720.96 0.16-22.42 1.15 e
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Client | trajectory | Diagram

83 AEDE sEE

100072 =00 g 200 1000000 BB | 7933510292 |

SERE 6.15
500 - 500 HBARESH
SR 0.25
REEE 031
or 10 fIESHR  779.9598.75

tuEmE 6.16
mEmE 6.14

500 1500 meees
HhiRE -13.40
WshigE 4.7

1%%000 -500 0 500 1000 ° RERE 0.00

9 2=0.2 IFALHBEZREH

x Optitrack Client and Control

Client | trajectory | Diagram

300

0.4 100

03 - 7 Vmmino S S O S S

02 FiFr= s T s -100

0.1 -200

0 . ) . . I Sang L L . L .
0 250 500 750 1000 1250 0 250 500 750 1000 1250

300

04 100

O.S'hm"%mm of S————
-‘IUOL/

02
0.1 -200
0 . L . L L 300 L . L L L
0 250 500 750 1000 1250 0 250 500 750 1000 1250
7 1
6 /
5 / /| —— ME(rad) 05 —— MERE(rad)
/ /
a / 7 /
/ / 0 S RS S ISR B
3 P 74 1P =
2 / 7 0.5
o 10w / /
/ /
0 L i L L L 4 L I L L L
0 250 500 750 1000 1250 0 250 500 750 1000 1250

E10 A=0.02 SHERE

B A =0.05 iR R AMART, WA 11 FoR,
HEL 7R IR BB N BRER BT -5 S22 B i HE AU
SEWRIVFES , MRRESMCRLF . g 12 7

— 603 —



EHORMEIR 2020 456 H 5530 % 6
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Path following predictive control for mobile robots
with input constraints

Qiu Xiang* ™ , Chen Xu", Liu Andong™, Yu Li*, Zhou Minlong ™
(" College of Information Engineering, Zhejiang University of Technology, Hangzhou 310023 )
( ™ Noblelift Intelligent Equipment Co. Ltd. , Huzhou 313100)
Abstract

This paper studies the predictive control based path following problem for mobile robots to deal with the prob-
lem that the set speed of mobile robot does not match the actual speed. Firstly, based on the kinematics of mobile
robot, the path following error model is established, and the parameterization method and update equation of the ex-
pected path are given. Secondly, by defining the prediction performance cost related to the path parameters, the
quadratic programming optimization problem with inequality constraints is obtained by using the prediction model
vector description. Furthermore, the active set quadratic programming method is used to solve the optimization
problem with inequality constraints to obtain the optimal control input. Finally, the effectiveness of the proposed al-
gorithm is analyzed by simulation example, and the experimental platform of the mobile robot path following control
system is designed to verify the practical significance of the proposed algorithm.

Key words: predictive control, path following, active set method, mobile robot
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