
RESULTS OF EXPERIMENTAL STUDIES

INITIAL CONDITIONS.

In the analysis were assumed that the origin of the coordinate system,
with respect to which the motion parameters were described, is at the
assumed tracking point, i.e. at the point marked in blue.

Fig. 2. The origin of the coordinate system

ABSTRACT

The main goal of the research was to investigate the impact of a slip in

the wheels of a mobile robot on its motion parameters. Experimental

tests were carried out with use of Leo Rover during the realization of

the adopted robot test runs. Both the parameters describing the motion

of individual wheels and the parameters of the observed platform

motion have been recorded, in relation to the selected point of the

object. The basis of the analysis was the comparison of the track

mapped from the recorded values of the rotation angles of the wheels

with the parameters read from the record of the actual path of the

platform motion. As a result, the occurrence of wheel slip during

platform movement has been found, especially in the stages of starting

and braking. Based on the recorded values of the trajectory and

velocity, the differences in the course of the position and the velocity

obtained during the same test runs have been indicated.
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Fig. 1. LEO Rover – research object .
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Fig. 3. Differences in displacements between recorded parameters

Fig. 4. Velocity a) in the first second, b) during the entire 

motion with reference to the course of the actual 

observation point, c) in the last second
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The aim of the research

was to experimentally

verify the theoretical

models of the dynamics

of the mobile platform

motion. The test consisted

in recording the values of

the forcings applied

during subsequent drives,

at each time the maximum

speed values, and then

comparing them with the

values read from Record

of the actual motion.

Parameter Value 

Radius of wheel [m] 0,064

Weight of the platform [N] 61

Coordinates of initial position wheel FL [m] [ 0,140 ;  0,233]

Coordinates of initial position wheel FR [m] [ 0,140 ; -0,124]

Coordinates of initial position wheel RL [m] [-0,150 ;  0,233]

Coordinates of initial position wheel RR [m] [-0,150 ; -0,124]

Total worktime [s] 9,141

Tab.1. Initial parameters

In the first second the

recorded values of the real

motion of the robot are lower

than those determined on the

basis of the record of the

robot's wheels rotations,

which means that there is a

slip between the wheel and

the ground, because the

wheels rotate faster than the

distance of the real robot

motion measurement.

In the last part of the motion,

i.e. in the period when the

robot begins to brake, the

behavior changes, and the

value of the distance,

recorded as the real motion of

the selected robot point, is

higher than that determined

on the basis of the record of

the robot's wheels rotations.

This, in turn, reflects the slip

which is also characteristic of

vehicles in the braking phase,

since the wheels are no longer

driven as a result of the

stopping of the wheels and the

displacement increases.

The possibility of the wheel

slip phenomenon occurring

during the robot's motion has

been shown, which is the

basis for the development of

models, identification of their

parameters and simulation

tests in a wider range of

possible motion configura-

tions, with considering possi-

bility of wheel slip.


