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A Note on Visibility Estimation by Tensor Completion Based on Low-Rank Approxi-
mation for Updating Discrete Data
Eiki FUKUDA, Masahiro YAGI, Sho TAKAHASHI, Toru HAGIWARA

To reduce winter traffic accidents and ensure safe road usage, it is desirable to monitor visibility condi-
tions, such as snowstorms, and take action based on these observations. CCTV cameras and visibility me-
ters are discretely deployed, making it difficult to grasp the conditions of roads comprehensively. On the
other hand, meteorological data is spatially dense. By utilizing this data, we can expect an improvement
in monitoring resolution. We previously proposed a method based on meteorological data and visibility
data at CCTV camera locations using tensor completion. However, this method had limitations in interpo-
lation accuracy since the known visibility levels were discrete data. In this paper, we propose a visibility
level estimation method based on low-rank approximation. The proposed method updates the known visi-
bility levels to continuous values using low-rank approximation, aiming to address the issues of the con-
ventional method. Additionally, since our method's data subjected to low-rank approximation includes
factors like wind direction and speed, we can expect updates based on these factors. At the end of this pa-
per, we verify the effectiveness of the proposed method through experiments using data observed in east-
ern Hokkaido.



