Theme 1. Support the Maintainer

Each time a maintainer interacts with equipment, a work order record captures in linguistic
text their observations of the asset and a record of what was done, when, and how. These
records contain unstructured text containing jargon, abbreviations, and incomplete data. Of
primary interest are the needs to establish the as-found condition, the causality of failure
regarding the failure mechanism and cause, and what maintenance work was done. This data
is often in the work order texts but is not stored in a machine-readable way. These
shortcomings lead to inadequate information about the asset condition, the failure cause and
what work was actioned. As a result maintenance staff rely heavily on word-of-mouth and ad-
hoc data exchange. The absence of standard schema for maintenance data representation
hinders the ability to convert semantic meanings in the maintenance work orders into axiom
based reasoning and useful information. We need to enable maintainers and the staff that
support them to efficiently capture, retrieve, absorb, process and exchange knowledge about
equipment and maintenance work.

Initial project areas for Theme 1 include:

Ontology for Maintenance

Data are key to the effective and safe maintenance of assets over their
life cycle. This data is generated by, and drawn from, various sources
such as maintenance management systems, design documentation,
original equipment manufacturer manuals, process control systems, third
party service providers, risk management assessments and failure
investigations, to name just a few. However, due to the heterogeneity of
data sources and diversity of data types, unlocking the real value of data
and discovering the useful patterns of knowledge embedded in the
maintenance data has always presented a major challenge. Ontologies
can effectively address this challenge by semantic annotation, integration,
consistency checking and organization of data. The aim of this project is
to demonstrate automation of transactions involving data exchange about
asset performance and maintenance work using interoperable and
extensible ontologies.

Natural Language Processing of
Maintenance records

Each time a maintainer interacts with equipment, a work order record
captures in linguistic text their observations of the asset and a record of
what was done, when, and how. Given that there are multiple technicians
within an enterprise, the human-generated data is often inconsistent,
error-filled, and replete with domain-specific jargon. If this data could be
parsed, it could lead to determinations such as failure mode identification,
rework, problem spot identification, and more accurate mean time to
repair (MTTR) or mean time between failure (MTBF), which can lead to
improved maintenance strategy, reduced risk of failure and improved
maintenance efficiency. This project will develop novel natural language
processing and machine learning approaches to achieve enable machine
readability of maintenance records and use of the liberated data to
support maintenance decision making.
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Maintenance planning is a complex task. Each week the planner
approves new work notifications, reviews work orders already on the
backlog, reviews scheduled preventive maintenance work orders due in
the next maintenance work cycle and from the resulting list prioritizes the
tasks. High priority tasks are moved to the planning stage. For each task
the planner needs estimates for the following types of questions: How
long the job will take? How much and what types of labour will be
required? What parts and materials will be required and do we have them
on hand? What are the costs? What tools, equipment or other resources,
including external contractors, will be required? What permits will be
required? What are the job hazards and how will they be managed? The
aim of this project is develop a dialog management system for knowledge
capture and inference to enable semi-automated plan validation. In
addition to computer science skills the PhD candidate should have HMI
and UX interests and skills.
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THE UNIVERSITY OF
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Prof Melinda
Hodkiewicz

Chief Investigator

Theme 1
2021-12-12

® Answering Logical Queries on
Technical Knowledge Graphs (

L) —

THE UNIVERSITY OF
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AUSTRALIA

Chau Nguyen
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PhD Student
Theme 1
2023-09-15

® APOS Workshop Data
Automation (...) —

THE UNIVERSITY OF

WESTERN
AUSTRALIA

Prof Melinda
Hodkiewicz

Chief Investigator
Theme 1
2020-06-16

® Applications of Open-source
Large Language Models (...) —


https://www.maintenance.org.au/display/PUBLIC/APOS+Workshop+Data+Automation
https://www.maintenance.org.au/display/PUBLIC/APOS+Workshop+Data+Automation
https://www.maintenance.org.au/display/PUBLIC/Prof+Melinda+Hodkiewicz
https://www.maintenance.org.au/display/PUBLIC/University+of+Western+Australia
https://www.maintenance.org.au/display/PUBLIC/Prof+Melinda+Hodkiewicz
https://www.maintenance.org.au/display/PUBLIC/Prof+Melinda+Hodkiewicz
https://www.maintenance.org.au/display/PUBLIC/Applications+of+Open-source+Large+Language+Models
https://www.maintenance.org.au/display/PUBLIC/Applications+of+Open-source+Large+Language+Models
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Dr Sirui Li

Research Fellow
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® Breakfast seminar - Sirius
Centre and Energy Valley in
Oslo (...) —

THE UNIVERSITY OF

WESTERN
AUSTRALIA
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Hodkiewicz
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Chief Investigator

Theme 1
2019-06-24

® Cleaning and Visualization of
Unstructured Text in Safety
Records ESREL 2020 PSAM
15 (...) —

THE UNIVERSITY OF

WESTERN
AUSTRALIA

Dr Michael Stewart

Research Fellow
Theme 1
2020-11-04

® Common definitions for mining
technology (...) —
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THE UNIVERSITY OF
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Prof Melinda
Hodkiewicz

Chief Investigator

Theme 1
2022-10-26

Cost Aggregate Queries on
Knowledge Graph Augmented
by Reference Data Libraries (...)

THE UNIVERSITY OF
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Ziyu Zhao
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PhD Student

Theme 1
2022-07-01

CylE: Cylinder Embeddings for
Multi-hop Reasoning over
Knowledge Graphs - poster
presentation (...) —

THE UNIVERSITY OF

WESTERN
AUSTRALIA

Chau Nguyen
PhD Student

Theme 1
2023-05-03

Cylinder Embeddings for Multi-
hop Reasoning over
Knowledge Graphs (...) —
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THE UNIVERSITY OF
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AUSTRALIA

Chau Nguyen
PhD Student

Theme 1
2023-06-02

® EACL 2023 - CylE: Cylinder
Embeddings for Multi-hop
Reasoning over Knowledge
Graphs (...) —

THE UNIVERSITY OF

WESTERN
AUSTRALIA

Chau Nguyen
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Theme 1
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® Exploiting Domain Knowledge
for Neural Technical
Language Processing. (...) —

THE UNIVERSITY OF
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AUSTRALIA

Ziyu Zhao

PhD Student
Theme 1
2020-04-24

® Failure project briefing Oslo (...)
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Chief Investigator

Theme 1
2024-02-27

® Failure Project presentation (...)
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Chief Investigator
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® Future of Mining conference
Sydney (...) —
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AUSTRALIA

Prof Melinda
Hodkiewicz

Chief Investigator
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® How is intelligence artificially
learnt (...) —
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AUSTRALIA

A/Prof Wei Liu

Theme Lead

Theme 1
2022-09-01

® ICMIAM Al on maintenance
data -challenges to value
delivery (...) —

THE UNIVERSITY OF

WESTERN
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Prof Melinda
Hodkiewicz

Chief Investigator
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® Improving how engineers
communicate - with computers

THE UNIVERSITY OF
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Prof Melinda
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Chief Investigator

Theme 1
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® |ndustrial data and the
resurrection of ontologies (...)
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THE UNIVERSITY OF
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AUSTRALIA

Prof Melinda
Hodkiewicz

Chief Investigator

Theme 1
2023-07-21

Industrial Data Extraction and
Use - SIEMENS Technology (..

THE UNIVERSITY OF
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Chief Investigator

Theme 1
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® Industrial Knowledge Graphs
for Maintenance applications (..
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THE UNIVERSITY OF
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Prof Melinda
Hodkiewicz

Chief Investigator

Theme 1
2023-03-01

® Integrating Domain
Knowledge into Neural
Technical Language
Processing (...) —
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® Intelligent Maintenance
Conference 2020 (...) —

THE UNIVERSITY OF
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Chief Investigator
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® |OF Maintenance Working
Group tutorial (...) —
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THE UNIVERSITY OF

WESTERN
AUSTRALIA

Prof Melinda
Hodkiewicz

Chief Investigator

Theme 1
2024-02-07

* ISWC 2019 (...) —
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Chief Investigator

Theme 1
2019-10-26

® Key Note Speaker -
Maintenance in an industry 4.0
and COVID-19 world — the
case for remote operations (...)

THE UNIVERSITY OF

WESTERN
AUSTRALIA

Prof Melinda
Hodkiewicz

Chief Investigator
Theme 1
2020-11-05

® Knowledge-Graph-Based
Question Answering (...) —
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Theme 1
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® Large Language Models for
Failure Mode Classification:
An Investigation (...) —

THE UNIVERSITY OF
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AUSTRALIA

Dr Michael Stewart

Research Fellow
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Latest advances in Natural
Language Processing and
how this can improve

automation (...) —
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A/Prof Wei Liu

Theme Lead

Theme 1
2022-07-21

LexiClean: An annotation tool
for rapid multi-task lexical
normalisation (...) —
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Theme 1
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® Mineral Resource Institute of
Western Australia - PhD
Research Showcase Poster (...)
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Theme 1
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® Mini-symposium Ontologies
for Infra and Building
Sectorl6th April 2019, Delft (...)

THE UNIVERSITY OF

WESTERN
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Prof Melinda
Hodkiewicz

Chief Investigator
Theme 1
2019-04-16

® Modular ontologies for
maintenance texts (...) —
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