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VEH+ based 3D Spatial Map using Depth Camera
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Abstract

In this paper, a depth camera was attached to a multicopter to avoid obstacles and to create a three-dimensional(3D)
spatial map. In order to create a 3D spatial map, a depth camera was attached to the multicopter, and the
VFH+(Vector Field Histogram) algorithm was used among control methods that are highly likely to be used to avoid
obstacles during flight. Since the VFH+ algorithm operates based on two-dimension(2D), it is difficult to create a 3D
spatial map, so the Octomap was applied to the VFH+ algorithm, and an arbitrary virtual space was created using
the Gazebo simulation of the ROS package and compared with the spatial map created after flying. The experiment
was repeated 10 times for virtual spaces A and B to create a spatial map. As a result of the experiment, the

average mapping time of space A was 9 minutes and 17 seconds, and space B was 11 minutes and 46 seconds.
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Table 1. Simulation parameter

Parameter Value
Depth field of view(FOV) 86° x 57°
Range of depth 4.0m
Cell resolution 0.5m
Multicopter radius 0.5m
Multicopter altitude 1.0 to 30m
Multicopter speed 2.0m/s
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