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Spatial Path Tracking System Design for an
Omni-directional Platform Using
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Student :  Jung-Hung Cheng Advisor :©  Prof. Jwu-Sheng Hu

Institute of Electrical and Control Engineering

Abstract

This thesis proposes an integrated and low-cost system of localization and control
for an indoor omni-directional wheeled mobile robot using optical flow sensors. The
system is capable of commandmg the robotto perform velocity control, path tracking,
collision detection and dynamic path planning tasks in various unknown landforms.
Moreover, the omni-directional wheels offer a higher mobility in an indoor
environment, and the embedded Ethernet technology is used to achieve the objectives
of distributed computation and remote control.

Presently, we can command this platform via wireless network to perform
velocity control, path tracking, collision detection and dynamical path planning tasks
in all following landforms: plank, carpet, terrazzo floor and inclined plank.

The thesis is divided into three parts: The first part is the introduction to the
extremum seeking algorithm, the path tracking method, the optical flow localization
method and the omni-directional motion algorithm. The second part introduces the
overall hardware and software architecture of the platform. The third part is the
implementation of overall system on the platform and the discussions and analyses on

the experimental results.
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" loystick ON  OFF |/ stop

Motor
Remota [P [102.168.1.100 vix [ 7.86235631045225E-02 cm/oe
Remote port  [4003 vty [4.90838170531477 cmbsec
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