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Abstract

This research article aimed to 1. analyze the characteristics, structure, and limitations
of urban datasets used for designing a prototype City Intelligence Platform, 2. design and
develop a prototype system that applies artificial intelligence to integrate, retrieve, analyze,
and summarize urban data, and 3. evaluate the capabilities and limitations of the prototype
system in interpreting user queries, selecting appropriate data, analyzing information, and
generating traceable outputs. This study employed a research and development approach.
Urban datasets from Bangkok and Chiang Mai were used as the data sources, including air
quality, traffic accident, traffic, and spatial data obtained from publicly available databases.
The research instruments consisted of the prototype system, artificial intelligence prompts,
data analysis tools, and a set of 22 evaluation questions. Data were collected by preparing
datasets according to the predefined study areas, time periods, and variables, followed by
experiments using evaluation questions covering the spatial, temporal, and attribute
dimensions of urban data. Data were analyzed by evaluating the accuracy of interpreted
parameters, the appropriateness of the selected data and analytical tools, and the correctness
of numerical and textual responses. Absolute error, mean absolute percentage error, and
descriptive analysis were employed for data analysis.

The research findings revealed that 1. urban datasets from different sources varied in
their structures, accessibility, levels of detail, and metadata, requiring specific data preparation
processes and dedicated analytical tools for each data type when integrating information
across multiple sources; 2. the prototype system was capable of functioning as an intermediary
between natural language queries and urban datasets from multiple sources by employing an
agentic artificial intelligence mechanism together with a retrieval-based answer generation
approach, enabling the generation of traceable outputs accompanied by supporting
information; and 3. based on the evaluation using 22 test questions, the system completely
delivered the required information in 20 cases and partially delivered it in 2 cases. Among 79
interpreted parameters, 78 were completely correct. Numerical and date/time responses
achieved a mean absolute percentage error of 0.04%, whereas 3 out of 5 responses requiring
textual reasoning or evidence-based interpretation were incorrect. These findings indicate that
the proposed system has the potential to support urban data access and analysis, particularly
for tasks involving well-structured data. However, practical implementation should incorporate
different levels of human verification according to the characteristics of the generated outputs
and should present data sources, parameters, metadata, and supporting evidence together
with the responses to enhance system reliability.

Keywords: Artificial intelligence, Urban Data, Open Data
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