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A Design of the Ontology-based Situation Recognition System
to Detect Risk Factors in a Semiconductor Manufacturing
Process
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Abstract

The current state monitoring system at a semiconductor manufacturing process is based on the manually
collected sensor data, which involves limitations when it comes to complex malfunction detection and real time
monitoring. This study aims to design a situation recognition algorithm to form a network over time by creating
a domain ontology and to suggest a system to provide users with services by generating events upon finding
risk factors in the semiconductor process. To this end, a multiple sensor node for situational inference was
designed and tested. As a result of the experiment, events to which the rule of time inference was applied
occurred for the contents formed over time with regard to a quantity of collected data while the events that
occurred with regard to malfunction and external time factors provided log data only.
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Fig. 1. Ontology Model for risk factors judgement of
semiconductor process.
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Table 1. SWRL for the situation expression.

Domain(?a) * Sensor(?s) ~ Information(? i)
hasSensor(?a, ?s) ~ hasInformation(?a, ?1i)
sensorValue (?st, ?curTemp) *

infoValue (?it, ?expectTemp)

sensorValue (?sg, ?curGas) ”

infoValue (?ig, ?expectGas)

sensorValue (?sa, cur3Ax) *

infoValue (7ia, ?expect3Ax) *

sensorValue (?sp, curPress) "

infoValue (?ip, ?expect3Ax)

sensorValue (?tt, curTime) "

infoValue (?it, ?expectTime) "
swrlb:greaterThan (?curTemp, ?expectTemp)

— hasSituation(?a, needtoCheckTime)
swrlb:greaterThan (?curGas, ?expectGas)”
swrlb:greaterThanORPress(?curPress,
?expectPress) “swrlb:greater ThanOR3Ax (?cur3
Ax, ?expect3Ax)

= hasSituation(?a, needToSendMessage)
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Fig. 2. Wireless multiple sensor node for status
monitoring of semiconductor process.
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