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An Efficient Stochastic Qualitative Reasoning with Continuous Observation Data

Ping Wang, Student Member, Takahiro Yamasaki, Student Member, Masaki Yumoto, Member,
Takenao Ohkawa, Member, Norihisa Komoda, Member (Osaka University), Fusachika Miyasaka,
Non-member (Yamatake Building Systems Corporation)

A stochastic qualitative reasoning method has been developed for fault diagnosis of building air condition-

ing systems. In this method, the fault part can be identified by ‘agreement rate’, which is a parameter that

shows how reasoning behavior reflects observations. However, when agreement rate is calculated at a certain

point of time, reasoning must be done with several unit times from that point. Accordingly, it is inefficient

to do reasoning several times at each point.

In this paper, a continuous qualitative reasoning method is proposed. In this method, reasoning is done
from the beginning of observations to the end. In addition, a technique for estimating the minimum exis-
tence probability, which is used to remove the states with small occurrence, is introduced. As results, the

performance has increased about 40 times in comparison with previous method.
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Fig.1. An example of qualitative model
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Table 1. A part of a function
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Fig.2. An qualitative reasoning done at every unit
time
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Fig.6. The qualitative model of VAV system
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