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A Study on the Development of an Engineering
Quality Inspection System Using OpenAl and

Geospatial Technologies

Abstract

This study aims to address long-standing issues in public construction
quality inspection, where field verification still relies heavily on paper
forms, manual handwriting, manual compilation, and manual cross-
checking—resulting in low efficiency, high error rates, and limited data
traceability. To enhance inspection quality and operational performance,
this project integrates GIS geospatial positioning, mobile-device—based
inspection tools, and OpenAl generative Al technologies to develop a
mobile, digital, and intelligent construction inspection system.

The system enables inspectors to use a mobile app on-site to select
inspection items, validate GPS coordinates, record deficiencies, capture
and upload photos in real time, and temporarily store data offline. The web-
based and backend management platforms support data retrieval, statistical
summaries, map visualization, and inspection-path tracking. In addition,
an automated reporting module accelerates the generation of standardized
inspection reports and reduces the likelihood of documentation errors.

This project further integrates OpenAl’s Vision and Text models to
develop a prototype for ‘“image—text consistency checking,” which
automatically produces semantic summaries of inspection photos and

compares them with deficiency descriptions and defect categories to detect
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potential mismatches or human input errors. Historical inspection records
were also analyzed using statistical and Al-assisted semantic clustering
techniques, enabling the identification of common deficiency types and
occurrence patterns, thus demonstrating the potential of generative Al as a
tool for preventive quality management.

Overall, the project successfully delivers an integrated solution
comprising a mobile inspection app, backend data management platform,
and Al-based analytical tools. The system demonstrates strong practical
feasibility and can serve as a foundation for long-term quality governance.
With continued expansion of the image dataset and localized model fine-
tuning, the system may further support the standardization, automation,
and intelligent transformation of public construction quality inspection.

Keywords: Quality Inspection, GIS, OpenAl, Image Recognition
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