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Abstract

With the rapid development of modern industry, the
traditional supervisory and control system reveals inefficient
functions in human computer interactions. Therefore,
researchers have been working hard to figure them out with
new technologies from knowledge engineering, biology
engineering and so on. The new human computer interface
for supervisory and control system, which is easy, efficient
and suit for modern industry is expected.

This paper is focused on the cross-link of several
technologies, such as human computer interactions, artificial
intelligence, and computer graphics and so on to solve above
problems. A new 3D human computer interfaces for
supervisory and control system is proposed, which is
integrated by Multi-Agent System and virtual reality
technology. It can carry out tasks by intelligent,
anthropomorpathic and individual way. At last, a framework
of the interface system and its application are given.

The contributions of this paper are listed as follows:

(1) MAS based interface framework for industrial
supervisory and control system are proposed. The structure
model, reasoning model, ontology based knowledge shared
model and communication model of single Agent are set up.
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On this base, the MAS based interface framework for
industrial supervisory and control system is constructed. At
the same time, the user is integr‘ated into the MAS by user
profile technology. Then the expanded MAS is named as Pan-
MAS interface framework.

(2) The Agent formalization model based on Rough Set
Theory is proposed. It characterizes single Agent by normal
combination of static and dynamic state attributions. So the
whole MAS can be expressed by digital style in computers.

(3) The MAS cooperation mechanism based on Rough Set
Theory is proposed. It utilizes the superiority of Rough Set in
KDD and rules extracted to construct MAS cooperation
mechanism. And its optimization algorithm is also given by
introducing believe coefficient & and responding coefficient 7.

(4) The 3D interface based on Virtual Reality technology
for industrial supervisory and control system is constructed. It
is made by Geometry-based virtual environment, integrated
with MAS and become friendly user client.

(5) In 3D interface, several special interactions functions
are designed. They are intelligent navigation based on fuzzy
velocity control algorithm, collision detection based on
circular distance detection algorithm, and virtual mouse
manipulation based on spatial vector selection algorithm.

(6) An experiment system based on above framework,
models, mechanisms and algorithms is built. And it is
encapsulated and integrated seamlessly into industrial
automation software. At the same time, it can be browsed by
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Internet. Then, its application for The Renming Electric
Factory of The Shanghai Electric Group has been carried out
successfully here.

Key words human computer interaction, agent theory,
virtual reality, multi-agent system, rough set theory,
fuzzy logic
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