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Abstract: The utilization of UAVSs for the inspection of Sabo facilities is being actively promoted, as it is expected to accelerate
operations and improve safety compared to on-site visual inspections. The Ministry of Land, Infrastructure, Transport and
Tourism (MLIT) has also commenced inspection operations using photographs and videos of Sabo dams captured by UAVs.
However, a current challenge is that the process requires manual review of the footage and massive amounts of images to
extract targets, which does not necessarily lead to improved speed or labor savings.

In this study, to address this issue and improve inspection efficiency, we aimed to develop a method for automatically
detecting components of Sabo dams by applying Al image analysis technology to UAV-acquired images and video. Specifically,
using YOLO11n, which excels in object detection, we constructed a model to detect the "spillway" and "wings"—major
components of a sound Sabo dam—confirming the feasibility of identifying anomalies in areas where these healthy parts are
not detected (Reference e-1). Furthermore, to determine the optimal training data, we used images of normal dams captured
from three directions ("horizontal," "oblique," and "directly overhead") to build direction-specific single models and a three-
direction integrated model, comparing their detection performance on unseen dam footage. The evaluation showed that while
Precision was high across all models, single-direction models only achieved sufficient Recall at distances close to the training
conditions. In contrast, the three-direction integrated model demonstrated the highest robustness against changes in viewpoint
and distance, proving that stable detection is possible over a wide range. This revealed that the use of multi-directional data for
training is essential for improving the reliability of UAV inspections. Additionally, we concluded that automatic detection and

counting with practical accuracy are possible by setting a confidence threshold of 0.7 (Reference b-1).
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