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Abstract 
An omnidirectional mobile robot is a complex, controllable electromechanical system. The problem of 
tracking control of such type of wheeled mobile robots has attracted a lot of attention over the past 
twenty years [1-6].  
 

 
 

Figure 1: Model of the robot with three omnidirectional wheels. 

The equations of dynamic model of the robot with three independent driving omnidirectional 
wheels equally spaced at 120 degrees from one another (fig. 1) are as follows [1,2]. 
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Here   and   are coordinates of the center of a platform of the robot in Cartesian system O ;   
is the platform angle of rotation round a vertical counted from an axis  ; 1u , 2u  and 3u  are control 
tensions, given on electric motors; a  is a distance from the center of a platform to the center of each 
wheel;  the constant h  is defined by coefficient of the moment of the antielectromotive force and 
radius of a wheel; m , I  and dm  are the known components of masso-inertial parameters of the 
system; m  and I  are the unknown components of mass of a platform and its moment of inertia 
respectively satisfying to restrictions: 0| | constm m    , 0| | constI I    , and 0m m  , 0I I  . 

We assume that at structure of feedback there is some unknown variable delay 
0( ) const 0t    , which arises owing to delays in operation of devices of a control system and 

final speed of signaling on a network [6]. Let T
0 0 0 0( ) ( ( ), ( ), ( ))t t t t  q  is some twice continuously 

differentiable limited function defined at all 0 .t     



The problem of trajectory tracking of the robot consists in the following. It is required to find 
a control ( ( ))t tu  ( T

1 2 3( , , )u u uu , 0| | constu u ) and to specify the restrictions on parameters of 
the system and a trajectory, at which for some number 0   (tracking error) will be numbers 0   
and  * 0t  , such that for any initial function ( )s , 02 0s   , satisfying to restriction 
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for all solutions of system (1) with condition ( ) ( ),s sq  02 0s   , for all *t t  the inequality 

0| ( ) ( ) |t t  q q  will take place.  
With use of the works [7,8] the control laws solving a problem of trajectory tracking of the 

robot taking into account both nonlinearity and non-stationarity of the system and unknown mass-
inertial characteristics and delay are found. 

The work was financially supported by Russian Foundation for Basic Research (15-01-
08482). 

References 
[1] Yu.G. Martynenko, A.M. Formalskii. On the motion of a mobile robot with roller-carrying 

wheels. Journal of Computer and Systems Sciences International, Vol. 46, No 6, pp. 976-983, 
2007. 

[2] A.A. Zobova, Y.V. Tatarinov. Free and controlled motions of an omniwheel vehicle. Moscow 
University Mechanics Bulletin, Vol. 63, No 6, pp. 146-150, 2008. 

[3] Y. Liu, J.J. Zhu, R.L. Williams II, J. Wu. Omni-directional mobile robot controller based on 
trajectory linearization. Robotics and Autonomous Systems, Vol. 56, pp. 461-479, 2008. 

[4] H.C. Huang, C.C. Tsai. Adaptive Trajectory Tracking and Stabilization for Omnidirectional 
Mobile Robot with Dynamic Effect and Uncertainties. Proceedings of the 17th World Congress 
“The International Federation of Automatic Control”. Seoul, Korea, July 6-11, pp. 5383-5388, 
2008. 

[5] C.C. Tsai, H.C. Huang, T.Y. Wang. Simultaneous tracking and stabilization of an 
omnidirectional mobile robot in polar coordinates. Journal of the Chinese Institute of Engineers, 
Vol. 32, No 4, pp. 569-575, 2009 

[6] M. Velasco-Villa, B. del-Muro-Cuellar and A. Alvarez-Aguirre. Smith-predictor compensator 
for a delayed omnidirectional mobile robot. Proceedings of the 15th Mediterranean Conference 
on Control &  Automation, Athene-Greece, July 27-29, 2007. 

[7] O.A. Peregudova. A tracking problem for mechanical systems with delay in control. 
Automation and Remote Control, Vol. 70, No 5, pp. 829-838, 2009. 

[8] A.S. Andreev, O.A. Peregudova. On the method of comparison in asymptotic stability 
problems. Doklady Physics, Vol. 50, No 2, pp. 91-94, 2005. 


