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Al Methods for Evaluating and Improving Metadata
Quality in Urban Data Catalogs

Metadata serve as the backbone in urban data infrastructures and are helping to make da-
tasets discoverable, accessible, interoperable and reusable. As such, high-quality metadata
is crucial in Urban Digital Twins. It provides structured descriptions that enable users and
systems to search, retrieve, and integrate data efficiently across different stakeholders and
systems. Metadata catalogs serve as centralized repositories that organize and standardize
metadata entries, but the quality of - 5
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This master's thesis will focus on eval-  °™
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uating and improving the quality of .. .
metadata based on Al tools that should  c.om - o —
be adopted and used for metadata —
analysis and for proposing changes to

existing metadata sets. The study will
be based on the Smart District Data In-
frastructure (SDDI)' framework. The
research  will explore existing
metadata quality frameworks and standards (e.g., FAIR prmmples ISO 19157) and propose
a structured methodology for assessing and improving metadata quality based on Al tools.
The thesis will include a case study using a real-world SDDI metadata catalog and applying
automated validation techniques. The evaluation should focus on key aspects of metadata
quality, e.g., completeness (ensuring all required fields are fully defined), consistency (ad-
herence to standardized formats and vocabularies), accuracy (alignment between metadata
descriptions and the actual data), timeliness (regular updates and maintenance, particularly
for dynamic data or highly important catalog entries), and interlinking (the extent to which
metadata entries are reusable across systems). The final task is to identify common
metadata quality issues, recommend improvements, and propose automated approaches
for enhancing metadata management using Al tools (e.g., ChatGPT, Llama, DeepSeek).
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