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Abstract

The goal of this project is to develop an intelligent home robotic system. All five sub-projects aim
to investigate key technologies of an advanced interactive robotic system. In the second year of the
project, both in the area of basic methods and practical realization, we have achieved many useful
and breakthrough results. This report will summarize these advancements of this integrated research.
For the computational platform of the home robot, we successfully designed and implemented an
embedded real-time Linux ether-net servo controller and a distributed embedded ether-net controller
module. We propose a hardware real-time protocol (HRTP) and its real-time synchronization
method. These have been realized and tested to demonstrate their practicability. For the robot vision
system, we have developed a new algorithm to solve the correspondence problem in the
stereovision. We propose a method for 3-D scene reconstruction using multiple view frames. These
results are useful for future robot self-localization and image-based tracking control. We have
achieved a remote control of the robot using internet (through a PC, a notebook or a PDA). This
capability provides a easy-to-access interaction between the host and his’her home robot from
virtually any place in the world. We also completed a face recognition and searching system using
the on-board web camera. This provides the robot a capacity to recognize the members of the
family and interacts with the member by following him/her or waiting for commands. Based on the
voice recognition achieved in the previous year, we developed a voice control system for the home
robot. Moreover, we also designed and constructed a 3-degree-of-freedom robot arm for the home
robot. A more practical interaction system will be developed using these features in the next phase
of project.
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