537 55 5 M R N A R N S A Vol. 37 No. 5
2020 45 H Control Theory & Applications May 2020

F T H0IN B i %e SRS Bl as N oo D10 J8E R Al 5.5

XL FEIARL, 31 Jgb2
(1. RIERFRZE AR TSR, 1T KE 116026,
2. ALK WA TIVER A B b E R E s seie =, 107 PR 110004)

TE: A1 AR L5 SR B LS A AR IE F L K 22 AL A TR] AR EL 8 RIE [, $18 57— 0000 i f o e Al
Sk SN T T IR ) A A, S S B P AR 2 LA N2 Bl R TR e A e AR R R AR 25
PERLRL TR 2 5 BOHL & N A 2B R ) i A RH O RE AU FE AR A AR &, PR sk FE AR AL ek, 22 T, 9 AL
e N LU B S R ) S BE A ELIBERYE ) W] AT NI BE AR LR 5. A0 it i D0 A 5 A bR HOR 15 S5 D0 RE FDUIN T P52 22 A
B, 5 R R LR N S B P B XM i S B O R L, T AL N\ A 8 e e Al R v AT BT 1)
S LR P P AR AR B /0N, 7 T P8 R 2 e P58 Y AR A S DR P, 10 ELAZ AT BT (- 22 W o) SE . 17 L4 R T
Jiri SR A R R T E A T AR 35

KA AR aLas N, TN s sk FEAR (R0 s AH TLBERIE; 6 Sk

SIS X, E WA, #0026 T Pl o i 5 SR8 AL &% A die Ot JBE o e Al 550 0%, 428 o) 218 5 2 AT, 2020,
37(5): 1045 - 1053

DOI: 10.7641/CTA.2019.90160

The optimal obstacle/collision avoidance algorithm for wheeled mobile
robots based on prediction window

LIU Zhong-chang!f, WANG Ming-jie’, GUO Ge'*?
(1. College of Marine Electrical Engineering, Dalian Maritime University, Dalian Liaoning 116026, China;
2. State Key Laboratory of Synthetical Automation for Industrial Process, Northeastern University, Shenyang Liaoning 110004, China)

Abstract: This paper proposed an obstacle and collision avoidance algorithm for nonlinear wheeled mobile robots,
based on prediction window. First, for ease of predicting potential collisions, the nonlinear kinematics model of each robot
is transformed into a linear model by using the feedback linearization technique. Then, based on the linear models, the set
of all relative virtual acceleration changes that will lead to collision is predicted for each robot, which is called acceleration
change obstacle. Accordingly, the feasible acceleration change set which can avoid collisions with obstacles and other
robots is constructed for each robot. Finally, the optimal virtual acceleration change is obtained by minimizing an index
function, and is further converted into the actual control input of each robot. Compared with existing approaches, the
proposed algorithm can result in smaller variations in each robot’s heading angle and linear velocity, and smoother angular
velocity and linear acceleration during the process of obstacle avoidance or reciprocal collision avoidance. Simulation
results illustrate the effectiveness of the proposed algorithm and its advantages over existing methods.
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Fig. 1 Illustration of a wheeled mobile robot
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