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ABSTRACT

ABSTRACT

Robots are currently the hottest research field and one of the most promising applications. The
functional realization of most robots relies on a flexible chassis system. An omnidirectional
mobile chassis based on Mecanum wheel technology enables forward, traverse, skew, rotation,
and combinations thereof. This omnidirectional movement is characterized by the unique
structure of the Mecanum wheel, which converts a portion of the wheel steering force to a
wheel normal force. Depending on the direction and speed of the respective wheels, the final
synthesis of these forces produces a resultant force vector in any desired direction to ensure
that the platform can move freely in the direction of the final resultant force vector without
changing the direction of the wheel itself. . There are many small rollers distributed diagonally
on its rim, so the wheels can slide laterally. The busbar of the small roller is very special. When
the wheel rotates around the fixed wheel axle, the envelope of each small roller is a cylindrical
surface, so the wheel can continuously roll forward. The Mecanum wheel is a compact, sporty
and versatile wheel. There are 4 Mecanum wheels combined to make all-round mobility more
flexible and convenient.

This paper takes the Mecanum wheel omnidirectional mobile chassis as the research object.
Through the preliminary research on the research status at home and abroad, this paper
analyzes the advantages and disadvantages of the Mecanum wheel chassis, and introduces the
system development process from structural design to software configuration in detail. The
following work is mainly carried out:

1) Analyze the advantages and disadvantages of the traditional car suspension system, design
a suspension suitable for the chassis of the Mecanum wheel, design and manufacture a
Mecanum wheel chassis.

2) Design a main control board for controlling the chassis of the Mecanum wheel.

3) Program design and development of embedded system based on FreeRTOS real-time
operating system.

4) Test chassis motion performance, analyze problems and propose improvements.

Through the above work, the off-road performance and control effect of the Mecanum wheel
omnidirectional mobile chassis have been improved, and the application range is wider.

KEY WORDS: Mecanum wheel; Chassis suspension; Omnidirectional movement;
Embedded development
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