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Abstract:

The maritime industry has traditionally relied on manual processes to collect and manage the data
used for planning and decision-making. As the industry embraces digitalisation for enhanced
productivity in an increasingly complex and rapidly evolving landscape, it now developed the capacity
to collect a variety of data at an unprecedented volume. Therefore, there arises a need for a systematic
framework to facilitate efficient management, retrieval and reutilisation of the collected data across
various data-driven decision-making applications. To address these challenges, this research proposes
a metadata knowledge framework to identify and manage various incoming maritime datasets based
on the FAIR (Findable, Accessible, Interoperable and Reusable) principles. The proposed framework
comprises of two levels: the dataset-level and table-level metadata. The dataset-level metadata
provides a common overview definition of the properties of the incoming raw dataset. The table-level
metadata identifies the data tables, with the attributes standardized based on specific use case as
defined in the dataset-level metadata. To showcase the effectiveness of metadata knowledge
framework from different sources of datasets, the framework is applied on two industrial case studies
of predictive maintenance data, i.e., tugboat and marine vessel. The framework aims to assist in the
development of a common maritime dataset for knowledge sharing and benchmarking of subsequent
use case studies.
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