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ABSTRACT

In industrial environments, machine maintenance is crucial to ensure safe, continuous,
and efficient operations. Regular maintenance helps prevent breakdowns, reduces
downtime, and extends the lifespan of machinery. Maintenance tasks may include
cleaning, lubrication, calibration, inspection, and other repairs. Overall, machine
maintenance is essential to maintain productivity and safety in industrial
environments. Currently, most of the development factories focus and practice
Reactive maintenance and Preventive maintenance. Reactive maintenance allows
machines to run into failures and then repair the machines. This results in unexpected
downtime and brings negative impact especially on the production line. Preventive
maintenance prevents issues before occurring by doing maintenance tasks based on a
predefined schedule. But preventive maintenance can increase the cost by
inappropriate maintenance and equipment replacements. Both Reactive and Preventive
maintenance can be replaced by Predictive maintenance with the support of Al, from
which the production and maintenance cost can be minimized and in return can obtain
a higher profit margin for the industries as in Predictive Maintenance it uses
continuous monitoring and predict faults for the maintenance approach for the
machines. The study discussed in this thesis is concentrated on enhancing industrial
robot predictive maintenance using better decision support that is based on a greater
variety of input data from the IoT devices. 10T devices can be used to gather data about
machines as these devices are often equipped with sensors that can collect data on
various aspects of machine performance, including temperature, pressure, vibration,
and energy consumption. The main objective of this approach is to detect any patterns
in the health of a robot and with the use of prediction algorithms to predict any future
occurrence of failures and classify the failure then recommend maintenance tasks
accordingly. A hybrid industrial machine maintenance solution is developed for the
industrial environment with ML-based fault prediction and Ontology-based
maintenance task recommendation system. The data/event consumer will be used to
collect the data produced by the 10T sensors on machines and this will be the input for
the solution. The captured data will then be driven through a process of data cleaning
and transformation, as then will be fed to a ML- Model. The developed ML model will
find anomalies and patterns in the data that can aid in failure prediction in the future.
The created ontology model will make maintenance recommendations based on these
predicted failures. Among many possible methods and approaches such as ML, DL,
and Knowledge based approaches this research is focused on ML based approach to
predict machine failures and integrated with Ontology based approach for maintenance
task recommendation. The Fault Prediction and recommend maintenance tasks will
help to enhance the Maintenance Strategy Optimization, which in return will reduce
the maintenance cost as well as any drawbacks of reactive or preventive maintenance.

Keywords: Ontology, ML, reactive maintenance, preventive maintenance, predictive
maintenance
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