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A Method for Estimating Position and Orientation of Debris in Tornadoes
Using Monocular Video and Subject 3D Models
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This study investigates the applicability of a pose and location estimation method based on monocular camera

footage and a three-dimensional model of the target object to the analysis of debris motion in a tornado, where direct

measurements are difficult to obtain. The proposed approach does not require three-dimensional reconstruction using

multiple cameras and enables analysis from a single video, suitable for recorded footage such as surveillance camera

and dashboard camera recordings. As a case study, we analyze video footage of a tornado that occurred on August

3,2023, in Koriyama City, Fukushima Prefecture, which captures a vehicle being lifted off the ground and overturned

by the tornado. The analysis result is promising to apply the pose and location estimation of flying debris in tornadoes.
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