
Ontology Explorer: An Ontology-Based Visual Analytics System for Exploring
Time Series Data in Oil and Gas

Well-founded ontologies are a powerful tool to make apparent the seman-
tics of the data that supports the decision-making process in surveillance en-
vironments.

Optimizing oil and gas production requires the right-time analysis of a large 
amount of data produced by several distinct data providers that adopt their 
conventions and formats.

The main contributions of this work are: 
▪ Ontology Explorer, a new Visual Analytics system that leverages the con-

cept of Ontologies in the interactive exploration of time series in digital 
twins. 

▪ A case study that demonstrates an application of the Ontology Explorer 
in the oil and gas digital twins. 
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CONCLUSIONS AND FUTURE WORK

• This work presents the Ontology Explorer, a visual analytics system for 
time series data in the oil and gas �eld, enhanced by the O3PO ontology 
to enable semantic interactive exploration of data.

• Leveraging the semantics of the domain, the tool allows users to �lter 
data in terms that closely re�ect the core business, relieving the extra 
burden of thinking about the way information is stored.

• Future work will focus on the ontological treatment of processes related 
to petroleum production (e.g., the event of injection loss), aiming to pro-
vide a similar semantic exploration of them. We plan to release a general 
version of the tool, allowing users to plug in their ontologies, provided 
they meet certain requirements, along with necessary documentation. 
Also, regarding the larger landscape of the PeTwin project (petwin.org), 
the prototype has been validated and is being installed for evaluation and 
improvement at the corporate partner while also being integrated with a 
data analytics & machine learning module.
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R1. Display the time series associated with sensor data as line graphs, supporting 
individual plots, or composed plots that allow comparisons;
R2. Allow the user to de�ne temporal �lters to narrow the analysis to speci�c peri-
ods (months, days, and hours);
R3. Display the taxonomy of the ontology, allowing the user to hide, expand and 
inspect certain paths from the root of the taxonomy;
R4. Support a text query from the user that highlights in the taxonomy the class 
nodes that match the input query, summarizing at each node the count of chil-
dren nodes returned by the query;
R5. Support selection of class nodes and inspection of their instances;
R6. Support navigation through semantically non-hierarchical associations such 
as components or properties;
R7. Support selection of one or more properties and the display of composed lin-
eplots associated with the time series. 
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