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Detection of precursory changes of road structure damages using vision and
vibration data of vehicles
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We conducted a study to extract progressive road surface damages that could
indicate significant infrastructure deterioration by using iIn-vehicle cameras to capture road
surface images, accurately identify positions, and analyze the images. We developed methods to
estimate vehicle speed and position using vehicle dynamics analysis, even in environments where GPS
is unavailable, such as tunnels, mountainous areas, and urban canyons. For crack evaluation, we
employed semantic segmentation to extract cracks and examined the effects of sunlight conditions.
Additionally, we achieved precise alignment of individual cracks using feature matching with machine

learning on bird"s-eye view images, enabling the assessment of crack progression.
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