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Implementation and Evaluation of a Drone-Based
AR Visualization Method for Narrow Space Surveillance

Kazuma TakeucH!® Ruil TENGZ KENYA SaTo!

Abstract:

In recent years, small drones have been expected to play an active role in narrow spaces where humans
cannot enter due to the small size of the spaces. However, since there are many obstructions in a small
space, it is necessary to fly the drone within the pilot’s blind spot, which is difficult to control. In addition,
small drones are limited in sensor installation, and it is difficult to avoid obstacles using sensors, making safe
drone operation difficult in confined spaces with many obstacles that may cause collisions. Therefore, AR is
used for the environments where the drone cannot be seen due to the presence of obstructions between the
operator and the drone. In this paper, we propose a method of perceiving obstacles in the vicinity of a drone
using AR on the basis of creating a three-dimensional map of the environment in advance and visualizing
the space and drone that cannot be seen due to obstructions. As a result, the average maneuvering time and
the average number of collision warnings were consistently reduced in the method with AR, indicating an
improvement in maneuverability.

Keywords: Augmented reality, unmanned aerial vehicle, inspection, 3D environment recognition, visualiza-
tion
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Fig. 2 Drone Control Environment in the Blind Spot Area
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Fig. 3 First-Person View Control Screen.
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Fig. 4 Outline of Proposed Method
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