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Research Problem and Goals
This research addresses the following research problems:

Problem 1: As industries like maritime and automotive gen-
erate massive amounts of audio and video data, only a small 
fraction of this data proves relevant for training artificial intel-
ligence (AI) models. Current methods for storing and querying 
unstructured data, such as traditional databases, struggle to 
efficiently manage the volume of video data produced.

Problem 2: Engineering data is rarely available in a ma-
chine-readable structured form. It is often represented in 
formats like figures, drawings, or diagrams, making data ex-
traction and integration challenging. Thus, automatic ex-
traction of information and AI integration in engineering tools 
is challenging.

This thesis aims to apply AI-driven techniques to organize, fil-
ter, and retrieve relevant information from non-textual data 
and represent it in a machine-readable format.

Methods
AI methods, including natural language processing, multi-
modal embeddings, and semantic search methods are ap-
plied to address the research problems.

Implementation
The research will be conducted in the Virtual Sea Trial project 
for the period 1.1.2024--31.12.2026. The planned publications 
are presented in chronological order.

Paper I: Maritime Automatic Speech Recognition and Key-
Phrase Extraction.

Paper II: Semantic Search for Maritime Unstructured Data.

Paper III: Graph Representations of Maritime Systems.

Paper IV: Extracting Information from Engineering Graphs and 
Diagrams.

Discussion
The maritime industry and technology providers are expected 
to benefit from the results through increased operational effi-
ciency and cost-effectiveness. Results happen through publi-
cation in (preferably) open-access journals and conference se-
ries. Dissemination of results happens through the Virtual Sea 
Trial project.
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