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Overview

Maritime Data and 
Knowledge Bank
Standardised knowledge 
base covering various use 
cases and scenarios 

Data 
Excellence

Public sector 
& open data

Public sector data: 
e.g. high resolution 
AIS, radar…
Open data: Weather 
data …

Private sector data
Company specific 
data: operations, 
cargo data, sensor 
data, scheduling …

Big data processing, 
framework & toolkits 
for AI models

Data Quality Modeling 
• For measuring and 

enhancing data quality
• For data augmentation
• Multi-model data fusion

Objective
To provide a centralised platform for data management, data 
processing to support various maritime use-cases. 

Benefits
1. Enhanced data accessibility: Provides a centralised 

repository for storing and managing data, making it easier for 
users to search, locate and retrieve available datasets.

2. Consistency and standardisation: By standardising data 
formats and metadata, datasets are more consistent and 
interoperable across different use-cases.

3. Cost and time savings: Centralised data management, 
processing and quality assessment can save time and 
resources by eliminating duplicate efforts in preprocessing 
steps and exploratory analyses.

4. Showcase of data excellence capabilities: The integrated 
platform acts as a centrepiece for showcasing the institute’s 
unique capabilities in curating and maintaining high-quality 
maritime datasets.
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Methodology 

FAIR [1]

Findable

Globally unique and 
persistent identifier

Accessible

Retrievable by their 
identifier using a 

standardized 
communication protocol

Interoperable

Formal, accessible, shared, 
and broadly applicable 

language for knowledge 
representation

Reusable

Richly described with a 
plurality of accurate and 

relevant attributes

[1] Musen, M. A., O’Connor, M. J., Schultes, E., Martínez-Romero, M., Hardi, J., and Graybeal, J., 2022. Modeling community standards for metadata as templates makes data FAIR. 
Sci Data, 9: 696. DOI: 10.1038/s41597-022-01815-3

• FAIR Principle Towards Development of Maritime Data Bank
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PM Sensor Dataset (Company B)

PM Sensor Dataset (Company A)

AIS Dataset

…

Maritime Data Bank

Methodology – Maritime Data Bank



6

PM Sensor Dataset (Company B)

PM Sensor Dataset (Company A)

AIS Dataset

…

Maritime Data Bank

Methodology – Maritime Data Bank
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Sensor Dataset (Company B)

Sensor Dataset (Company A)

AIS Dataset

…

Maritime Data BankDatasets can be in different forms 
(tabular/shapes/video, single/multi-
file).

Methodology – Maritime Data Bank
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Sensor Dataset (Company B)

Sensor Dataset (Company A)

AIS Dataset

…

Maritime Data Bank

Similar datasets 
for predictive

maintenance use-case

Methodology – Maritime Data Bank
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Sensor Dataset (Company B)

Sensor Dataset (Company A)

AIS Dataset

…

Maritime Data Bank

PM Dataset (Company B)

PM Dataset (Company A)

Common Dataset 
Processing

Similar datasets are preprocessed 
into a common format and stored 
in the same data bank for 
interoperability and ease of 
comparison.

Methodology – Common Data Processing
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Bi-level Framework for Describing Maritime Datasets

Top-level: Dataset-level Metadata

Unifies various datasets (single/multifile, 

tabular/shape/file etc.) under a single 

framework

Bottom-level: Table-level Metadata

Standardizes the way each table is defined

Maritime Data Bank

Dataset m

Table 1

…

Dataset 1

Table 1 Table 2 Table n

…
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Top-level: Dataset-level Metadata

Dataset 1

Table 1 Table 2 Table n

…
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Dataset size information

Num. vessels:

Num. companies:

Vessel types:

Num. rows:

Disk size:

Top-level example 1: 

Generic Tabular Dataset with Multiple Files

Global AIS

Table 1 Table 2 Table n

…

Identification/

General information

Name: Global AIS

Description:

Category: AIS

Multifile: Y

Type: Tabular

Tags:

Version:

Maintainer:

Dataset quality indicators

Spatial resolution:

Temporal resolution:

Spatial bounds:

Temporal bounds:

Quality score:

Source information

Derived: 

Source:
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Dataset size information

Num. vessels:

Num. companies:

Vessel types:

Num. rows:

Disk size:

Top-level example 2: 

Generic Shapefile

Global Maritime Boundaries

Shapefile 1

Identification/

General information

Name: Global MB

Description:

Category: Boundaries

Multifile: N

Type: Shapefile

Tags:

Version:

Maintainer:

Dataset quality indicators

Spatial resolution:

Temporal resolution:

Spatial bounds:

Temporal bounds:

Quality score:

Source information

Derived: 

Source:
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Dataset size information

Num. vessels:

Num. companies:

Vessel types:

Num. rows:

Disk size:

Top-level example 3: 

Generic Derived Shapefile

Asian Maritime Boundaries

Shapefile 1

Identification/

General information

Name: Asian MB

Description:

Category: Boundaries

Multifile: N

Type: Shapefile

Tags:

Version:

Maintainer:

Dataset quality indicators

Spatial resolution:

Temporal resolution:

Spatial bounds:

Temporal bounds:

Quality score:

Source information

Derived: Y

Source: Global MB
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Bottom-level: Table-level Metadata

Dataset 1

Table 1 Table 2 Table n

…
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Bottom-level: Table-level Metadata

Source information

Derived: 

Source:

Identification

Name: table_2

Description: table_2

Type: Tabular

Attribute Metadata

 
Name Description Data type Value range Remarks Seq

attribute_21 … integer - PK AI 1

attribute_22 … varchar - 2

attribute_23 … varchar - - 3

attribute_24 … string - - 4

… … … … … …
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Preliminary Results: Sensor Data

• Dataset-level Metadata

• Table-level Metadata
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Preliminary Results: Sensor Data (Cont’d)

• Attribute-level Metadata
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A Glimpse…



20

A Glimpse…
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Future Work

1. Further develop data bank tool

2. Enrich the data bank to more applications

• Noon report

• Weather data

3. Provide guidance/template provided for text-based fields such as description in filling up the 
metadata.
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Contact Us

Scientist

Email: chua_ping_chong@ihpc.a-star.edu.sg

Ping Chong CHUA

Senior Principal Scientist

Email: fuxj@ihpc.a-star.edu.sg

Xiuju FU

Scientist

Email: kelvin_lee@ihpc.a-star.edu.sg

Kelvin LEE 
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