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Abstract

With the development of information technology and
computer network technology, economical globalization and
enterprise internalization are becoming popular. In the
process of manufacture information development, modern
equipments is in direction of complexity and precision and
automation. The internalization of equipment Supply and
need chain and the advance in demands of user service have
brought much challenge in the after service. It is necessary to
provide high and efficient remote services for strengthening
the connections between manufacturers and users.

With the coexistence of many enterprises and users, it
becomes more urgent to effectively organize and utilize data
and technology resource of manufacturers, distributor and
users, build up remoter monitoring and fault diagnosis
system, and implement remote technology service for
distributed users. With Shanghai Information Committee
science and technology promotion project-“remote monitoring
and fault diagnosis for large-scale electromechanical
equipment” as its background, after analysis on modes and
situations of remote fault diagnosis, this paper proposes a new
pattern to serve many users simultaneously and builds
distributed remote monitoring and intelligent fault diagnosis
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service mode. It also implements a practical remote
monitoring and fault diagnosis system which can trace
machine status, forecast fault in time, find reason exactly and
give reasonable solutions, so that distributed system resource
could be shared.

This paper focuses on problems as follows:

Distributed Monitoring and Intelligent Diagnosis Model
Based on Multi-agent (DMIDMMA) which contains structure
model, process model and knowledge model is proposed.
Structure model gives description of system structure and
entity situation. It is founded under the basis of Basic-meta
Model, which makes use of Multi-agent theory and Object
Oriented technology. Process model describes action process
of function entities in system, and knowledge model describes
knowledge organization and usage situation in the model.
From distributed data collection, status monitoring to
intelligent diagnosis, DMIDMMA is model of rigorous self-
organizing model. It has the characters of openness, flexible,
distribution, self-adaptation, intelligence and coordination, etc.

The technology of agent communication and the method
of knowledge expression framework based on Ontology are
deeply researched according to the demands of DMIDMMA.
There are two ways, remote machine data collection
communication and system internal communication in Multi-
agent communication. Remote data collection communication
is one way to collect remote equipment’s information. It is
classified into centralized collection and distributed

— 2
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collection. Internal Agent communication in system is to
guarantee precision and security of communication between
agents. Information communication mechanism based on
KOML _ XML is proposed. The mechanism of knowledge
expression framework based on Ontology is also built, which
is to make full use of distributed knowledge in system so that
resources can be easily shared.

Multi-agent composite intelligent diagnosis decision
support technology is proposed with the combination of Agent
technology and intelligent decision support technology.
Permission management is easily controlled by separation of
users, roles and access permission. Tree structure is used to
separate task and information coupling and resource collision
are reduced. With the improved genetic algorithms based on
threshold factor for task distribution and the weigh-based
least queue theory algorithms for task distribution, diagnosis
task can be executed in a complex mode of parallel and serial
way, which can reduce execution time and improve
efficiency. With proof-based diagnosis evaluation method,
distributed intelligent diagnosis method based on Multi-agent
is proposed.

Under J2EE framework, distributed monitoring and
intelligent fault diagnosis prototype system are developed and
deployed which gives reliable support for practical use. JMS
asynchronous message transportation mechanism is used in
data transportation and communication between Agents.
Strategetic mode is used to encapsulate communication
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protocol so that data collection and diagnosis of several type
of equipment can have a uniform interface. Moreover, ways
to improve data transport efficiency and security are brought
forward.

Distributed monitoring and intelligent fault diagnosis
system has been exemplified and verified by five printing
casing mechanical enterprise in some group, and has good
effect.

Key words distributed, monitor, intelligent diagnosis,
Multi-agent, J2EE, XML, EJB, KOML
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