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Abstract:

The objectives and strategies of the Ministry of Transportation and Communications (MOTC) policy agenda emphasize
the innovative application of intelligent transportation technologies. By integrating big data analytics, artificial
intelligence (Al), cloud computing, and related technologies, the agenda aims to mitigate road congestion, enhance
traffic safety, strengthen hazard-warning systems, and promote the research, development, and industrial advancement
of next-generation intelligent transportation technologies. In alignment with the key action plan outlined in the
Transportation Policy White Paper—specifically, the application of Al, unmanned aerial vehicles (UAVSs), and
remote-sensing technologies for railway and highway inspection or monitoring—several research projects have been
undertaken. These include the two-year project ‘“Preliminary Study on Multi-Temporal and Multi-Scale Imagery
Combined with Deep Learning for the Identification of Slope Geomorphic Variations” (2022-2023), and the 2024
project “Application Study on UAV-Based Deep Learning Techniques to Assist the Highway Bureau in Slope Disaster
Prevention,” which focused on UAV-Al-based detection of rockfall-related slope-failure features.

Building upon the outcomes of these preceding studies, the present project (2025) investigates the feasibility of
integrating railway and highway slope-classification systems with Al-based neural network models for assisted image
recognition, object detection and classification, geospatial data generation, and volumetric analysis. The major research
outputs include:

(1) a comprehensive review of domestic and international studies on Al applications in slope assessment;

(2) consultations with experts and interviews with agencies responsible for slope management;

(3) an examination of existing slope-classification systems for railways and highways and the compilation of relevant
datasets; and

(4) an exploration of the application of Al neural network models in conjunction with slope-classification frameworks.
Benefits of Research Results:

This project completed a feasibility study on integrating the railway and highway slope classification system with an
Al-based artificial neural network model. It also proposed recommendations for future Al applications by railway and
highway slope maintenance and management authorities. The outcomes of this project may further serve as a reference
for subsequent research and application of Al technologies developed by us.

Application Availability:
The research findings serve as a reference for railway and highway slope-management authorities in applying Al to
slope maintenance and disaster prevention.
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machines, especially intelligent computer programs. ;> f§ % 2. > Al ¥ &_
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