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Abstract

Along with the development of network technologies and information appliances, intelligent
home management system becomes possible. Via computer networks, family members can then
operate the computers and electric devices in home, take care of daily affairs, proceed with
information transfer, and execute security monitor, etc. When an intelligent home robot is
introduced to this system, its mobility and flexibility can highly enhance the interaction between
family members and home devices. Motivated by this idea, we propose an advanced home robot
system in the integration project. In this project, we concentrate on the development of the
tel epresence generation and manipulation system in the advanced home robot system.

For the teleoperation involved in the project, it is crucial to make the operator feel actually
present at the remote site. Due to the varying and uncertain home environment, the robot inevitably
would contact with the environment when executing the task. Under this circumstance, telepresence
generation becomes much more challenging. On the other hand, variations in position and control
during the interaction between the robot and the environment will also influence the design of the

mani pulation devices and the devel opment of the manipulation strategies.

Based on the discussions above, this project includes the development of a telepresence
emulation system and a force-reflection manipulation device. The virtua reality techniques will be
used to implement the telepresence emulation. Images of computer vision are utilized to increase
the resemblance between the virtual and real environment. The demonstration of force feeling
induced from the interaction between the robot and the environment is a key subject for the
development of the virtual environment. And, the force-reflection manipulative device is developed
to let the operator feel the contact force from the remote environment, so that effective manipulation
can be achieved. With these software and hardware systems aforementioned, a three-dimensional
real-time interactive manipulation system is then accomplished.

Keywords Home robot, Telepresence, Manipulation system, Two-axis robot manipul ator.
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