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Modeling and optimal control of omni-directional mobile robots

XIONG Rong ', ZHANG He ', CHU Jian ' ,HE Zhen-feng >, WU Yong-hai *
(1. National Laboratory of Industrial Control Technology, Zhejiang University, Hangzhou Zhejiang 310027 , China;
2. College of Computer Science, Zhejiang University, Hangzhou Zhejiang 310027 , China;
3. College of Mechanical and Energy Engineering, Zhejiang University, Hangzhou Zhejiang 310027, China)

Abstract; This paper focuses on the motion control and path planning of an omni-directional mobile robot. By
analyzing the kinematic and dynamic characteristics of the robot, its motion control model is provided. The model is
rationally simplified based on the madel equation to reduce the computation cost. The optimal trajectory is generated by
using Bang-Bang control. The real-time control effect is realized by combining the trajectory planning and control

modeling. Experiment demonstrates the effectiveness of the proposed method.
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Fig. 1 Omni-directional wheeled robot 1) EahiEi.
LIS | B, 1P 4 TR, AARE g LIS 1 o
DERAER URIRER 2 Mo« £ =, T,
MLEBABULEEN V', V', y B ERAEE N
v, v,
(v., v))" = R(6) (v,, v,)",
K R(9) AHEFEIERE, 0 L A B0 T R AR
B2 Tk THBA.
Fig. 2 Omni-directional wheel R(8) = (cos # - sin 0)
2.1 HZHANIEZE#EB (Kinematic model of the sin 6 cos 0/
' robot) BN HE A TT EER) 19  BRE v, R4
WL s a PSR - HTAEARRIEES, A
PLAS NI B HIRFR. Vi= ol +o) =0, 40 (3)
AICE UM ANF 4 M FRHRIE 3 B IR
N, 4TERT,2, 3R BIRR 2 LUNERLNE v, = | V'|cos(p ~w) =
)ﬁ; lJ/J\iXﬂL%%ﬁx% Eé&*ﬁ‘/g‘ ER El:' JE%%% | f/"r |(COS @Ccos @ + sin (pSin (1)) =
LB ER P, P, Py, B,, fi % P, & E ) v,cos @; + v,sin @, =
B A RIE T  IBGEME ) % B, B AR (cos gpysingy) + (v),07)7 =
BV RGE T, /1 D, &4 &30 T,, D, %t (cos @;,sin ;) R(8) (v,,v,)" =
ARSARE, R FER B0 3D, 58 (cos(p, + 6) ,sin(p, +0)) (v,,0,)".  (4)

E‘J%ﬁj‘j‘l’i, T,ﬁxm%%ﬁﬁﬂy,,mu fi’ f,ﬁfu
KR H

ﬁi = (cOS(pi,Sin(Pi)T’
5 (1)
T

T

. = (cosy,, siny,)

B3 FieHm

Fig. 3 Placement of wheel
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2.2 HEAHBhAHSEMERE (Dynamic model of the

robot)
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boundaries of the control)
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Fig. 6 Constraint of boundaries in 3D

5 #iE4E R ( Trajectory generation)
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5.1 &t &) % {4 Bang-Bang #3F #1 % ( Bang-Bang

trajectory )
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Fig. 7 Comparison of real-time trajectory with

actual trajectory in x-axis
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Fig. 8 Comparison of real-time trajectory with

actual trajectory in y-axis
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Table 1 Experimental results of planning
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7 &8 (Conclusion)
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