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Abstract

An integrated fault diagnosis system for heterogeneous manufacturing environments is
developed. This system has a contrast with existing diagnosis systems in the respect that they
are mostly for diagnosing faults on individual machines. In addition to the usual (e.g.. audio,
electrical) diagnostic signals, the characteristics of products from the machines are considered
as the unifying diagnostic parameters among heterogeneous machines in the diagnosis. The
system is composed of a knowledge representation scheme and a diagnostic query processing
mechanism. Its knowledge representation scheme allows the diagnostic knowledges from
heterogeneous unit diagnostic systems to be uniformly expressed in terms of the causal
relations among relevant data items. It is flexible in the sense that causes for one relation
can be effects for another may be reflected on our knowledge representation scheme. The
diagnosis mechanism is based on a probabilistic inferencing method. This probablistic
diagnosis mechanism provides more general diagnosis than existing ones in that it
accommodates multiple causes and takes complication among causes into account. These
scheme and mechanism are applied to a typical example to demonstrate how our system

works.
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Table 1. Results of example query via
probabilistic inferencing.

Dy Li(S™.0) | LaAS7.D) | La(S".D0) L(S". D) Ranking
{ds) 0.02 0.2 0.1 0.004 2
{dz.dy) 0.092 0.14 0.02 0.0002576 8
{d2.ds} 0.81 0 56 0.04 0.018 1
{ds.ds} 0.182 0.16 0.02 0.0005824 4
{dz.ds.ds} 0.097 0.007 0.004 0.000002716 14
{dz.ds.ded 0.0978 0.035 0.002 0.000006846 13
{d..ds.de} 0.8372 0.112 0.004 0.000375 7
{d2.ds.ds} 0.8667 0.056 0.008 0.000382 6
{dz.de.ds) 0.8748 0.56 0.004 0.0021 3
{da.du.dsl 0.1901 0.032 0.002 0.00001217 10
{dz.ds.ds.ds} 0.0996 0.07 0.0004 0.000000278 16
{dz.ds.ds.de} 0.9083 ¢.0112 0.0008 0.0000081 11
(d2.ds.dn.ds} 0.9292 0.112 0.0004 0.000041628 9
{dz.ds.do. det 0.9639 0.56 0.0008 0.0004318 5
tdq.ds.de.ds) 0.1941 0.0096 0.0004 | 0.0000007453 15
{dz.ds.ds.de.de} 0.9671 0.112 | 0.00008 [ 0.0000086652 12
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