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Abstract

This paper presents the development and control of an omni-directional holonomic mobile robot platform, which is
equipped with three lateral orthogonal-wheel assemblies. Omni-directionality can be achieved with decoupled rotational
and translational motions. Simulation studies on collision avoidance are conducted. A real robot is built and its
hardware is implemented to control the robot. Control algorithm is embedded on DSP and FPGA chips. Hardware for
motor control such as PWM, encoder counter, serial communication modules is implemented on an FPGA chip.
Experimental studies of following joystick commands are performed to demonstrate the functionality and controllability
of the robot.
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Definition

Linear velocity of a mobile robot

Linear velocity of a wheel

Linear velocity induced by two wheels

Angle between wheels(120°)

Heading angle of a mobile robot

Angle between global and local frame

Distance between C.O.G and a wheel
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