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Abstract

The movement control system processing and studying of spherical
robot

Last time spherical robots have become increasingly attractive. They have a lot
key locomotion. As they would be able to save energy for locomotion. Second the
spherical structure makes it possible to move even in tightly constrained spaces. The
spherical shell protects the inner structure against external shocks or dust, from
water and from other nature phenomenon. And of course, it is no chance for a ball
to tip over, turn over and then lose mobility. The spherical robots can be used in the
zones such as aggressive conditions, crash places, for planet surface monitoring and
studying. It can be also used for many task performance for purpose.

There are many kinds of spherical robots which applies system mass replacing
principles. Also exists devices which moves corps deputation principle. The above
mention thesis is about gyrostat principle- the spherical inner system which
provides and creates an internal kinetic moments. Namely I have discussed about
the spherical robots which internal axis has engines and the voltage control creates
a mere momentum. Model has it’s important peculiarities: the spherical mass center
and geometrical center don’t coincides each other.

The thesis purpose is the processing spherical robots managing and moving

methods and algorithms.
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The following tasks were solved for reaching the goal:
1. Mathematic model erecting and analyze for sphere robots.
2. Orientation and Managing system structural building.
3. Synthesis and flow of algorithms with different trajectory of spherical
shaped robots.

Therefore, the purpose of this research is developing dynamic model and
managing models, which promotes manual control on horizontal surface. This
thesis is concentrated on dynamic model development.

The objective of the development of a prototype robot is to investigate the
applied control method. The system consists of the following two main
components, the prototype robot and the ground station. It is equipped with an on
board computer, wireless link, magnetic compass, servo engine, a power source,
engine controller.

We need control helper system for sphere robot ruling. Algorithms with
different trajectory of spherical shaped robots is shown in work: horizontal moving,
uphill and downhill motion, obstacle crossings, low, intermediate and high speed
traveling, upright and alphabet moving, such as- turning at place and moving on the
same place with the beforehand referred trajectory.

The control methods processed in this thesis: sphere robot control and steering.
The robot displays clumsy motion when no control supporting methods are
implemented. Therefore some kind of control supporting system is necessary.
Suggested control methods are: control by supply voltage to the motor, control by
motor rotation speed, control by torque of the motor, engine speed across the sphere
ball, rotation speed control. These methods analyze rotation speed or torque by
adjusting to applied voltage to the motor. Above discussed control methods showed
us that moving may be permanent even when the rotation parameters aren’t stable.

So it is sufficient to concentrate on pendulum control or motor towards the sphere.
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Theoretical methods of nonlinear systems were used for theoretical results. For

dynamic analyze was used Langrazhe equations, The strength of the Coulomb

friction which is almost stable in spite of changing speed rotation.

The scientific innovation results of the thesis are the following:

1.

The hierarchy system of spherical robot management was worked out,
which gives us opportunity to decide nonstandard task of management.
They worked out motion algorithm of spherical robot.

They proposed algorithms of motion control and management of two

motor- spherical robot.
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