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Abstract

174207

This research presents the design and development of wheel-arm robots that can improve
their locomotion capability by reconfiguration. The main purpose of this research is to develop a set
of simple and low-cost robots that is highly flexible under various conditions. These robots have
abilities to travel on terrain and manipulate small objects by adapting and reconfiguring their
connections. The motion and reconfiguration procedures of the robots are analy%ed using kinematic
and dynamic analysis such that the robot configuration can be selected according to different terrain
conditions. The proposed design is a wheel-arm robot, which is a single large wheel robot with 4
DOF arm attachment for manipulating objects or connecting with other robots. A group of robots
can be reconfigured into several configurations such as two-wheel robot, two legged robot and
open-chain serpentine robot that are suite for different types of terrain condition. This research
provides kinematic and dynamic analysis for various types of configurations which explains how the
change in configuration affects their functionality including numbers of degree of freedom for
locomotion, manipulation, the ability to climb over obstacles and the maximum force exertion.
These kinematics and dynamics analysis can be used in the task-based reconfiguration process

which selects the configuration that best matches the given task requirements.
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