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Introduction

• Interpretation of a mine scene in a non-technical survey is always a 
complicated task that demands a great deal of expert work.

• This is a time-consuming activity which requires significant group 
manual effort from specialists (i.e. domain experts).

• To facilitate this task a new core ontology called MINEONT for formal 
description of a minescene is proposed. 

• With MINEONT all knowledge about a minefield from of a non-technical 
survey can be integrated and stored in one large yet functional database with 
superior performance indicators over existing solutions.
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Motivation and goals

• The motivation for this ontology, what it is designed for, is in helping highly 
skilled domain experts in mineaction and non-technical survey to reuse and 
share their hard-earned professional know-how, thus contributing to 
simpler and faster minefield analysis even by those less trained.

• Enable the development of intelligent tools for searching and retrieving 
data for non-technical surveys.

• Enable the integration of knowledge from different domains that are 
now stored in unstructured repositories and databases of different 
formats.

• Motivate knowledge engineering and development of new intelligent 
tools for non-technical survey.
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Data Platforms – importance of Data Integration

https://justinhay.wordpress.com/2011/05/21/edw-reference-architecture-data-integration-layer/6.5.2022. 4



Data Platforms – why do we build them ?

• The goal of Data Democratization is to allow non-specialists to be able to 
gather and analyze data without requiring expert help. 

• To achieve the goal of integrated data solution that will provide data to 
new applications and services, and serve as the Data Integration Layer

• The end goal of any data platform is to be 
the enabler of a process called Data 
Democratization

• Data Democratization is the ability for 
information in a digital format to be 
accessible and usable to the everyday end-
user
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Data Platforms – Building and using them

• Building Data Platform means 
building data infrastructure

• Data Architects =
Minefield scene interpretation 
specialists
• Data Engineers = technology 

experts
• Using Data Platform means 

building apps & services on 
that data infrastructure

• Data Analysis 
• End-Users = Demining Teams

https://www.montecarlodata.com/blog-what-is-a-data-platform-and-how-to-build-one/
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Ontology Supported Knowledge Integration

• Ontologies are designed for 
knowledge reuse, 
interoperability and 
formalization of minefield data 

• Cross-domain knowledge 
integration supports dynamic 
data orchestration with formal, 
consistent and systematic 
annotation of non-technical 
survey data and Deeap 
Learning-based reasoning about 
their aggregated content and 
document properties
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• Green lines = data properties (owl:DataProperty)
• Black lines = class inheritance (rdfs:subClassOf), 

object properties (owl:ObjectProperty)
• Dashed borders = external ontologies
• One existing ontologies is reused:

• Collections Ontology (“co:”), OWL 2 DL

• Model is simple and compact to be easier to use by 
professionals and in software tools.

MINEONT 
core model

𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀
≡ ∃≥1𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀
⊓ 𝑂𝑂𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑂𝑂𝑀𝑀𝑂𝑂𝑀𝑀𝑀𝑀𝑀𝑀𝑂𝑂𝑀𝑀𝑀𝑀𝑀𝑀𝑂𝑂𝑂𝑂𝑀𝑀𝑂𝑂𝑂𝑂
⊓ 𝑈𝑈𝑈𝑈𝑂𝑂𝑂𝑂𝑀𝑀𝑂𝑂𝑂𝑂
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Ontology Supported Demining Process

• In addition to data integration, ontologies can be primarily used to discover 
new knowledge hidden in existing datasets.

• How this knowledge discovery can be accomplished?
• Autonomously

• Producing new knowledge from existing knowledge. Automated inference about facts, rules 
and statements stored in the knowledge database. 

• Searching and information retrieval. Data integration and exploration through a unified 
paradigm and common graphical user interface.

• Hybrid use
• Boosting performance of other algorithms and methods.
• Example: Intelligent mine scene interpretation

• → AI Recommender System + Workstation
• Ontology-based Decision Support System (DSS) integrates large amount of collected 

data, expediates and facilitates interpretation and decision-making processes for 
non-professionals.

6.5.2022. 9



Conclusion

• The presented MINEONT ontology offers a number of advantages over 
other possible methods for knowledge integration of minefield records.

• Facilitates information integration and better efficiency of information 
retrieval.

• Serves to develop an integrated workstation to store and scrutinize a wide 
range of minefield record types.

• Enables formal, consistent, systematic, and expressive model of the 
minefield information. Also, DL-based reasoning about the aggregated 
content and diverse document metadata.

• Future: a more expressive upper ontology, adding new vocabularies for 
formal representation of different domain information about minefields, 
enable automated reasoning for discovery of hidden knowledge.
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