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Abstract For UAV autonomous flight, we need accurate path planning and flight status monitoring.
However, since the commercial UAV application plans the paths by choosing the way-points in a 2D
map and inputting the corresponding altitude, it lacks accurate 3D path planning. Moreover, the current
system has a limitation regarding the camera field of view, especially when applying the existing risk
awareness method that depends only on the UAV camera. In this paper, we design and implement a
Virtual Reality-based UAV path planning and monitoring system. First, we reconstruct the virtual reality
data with a digital elevation model, 3D object model for buildings, and imagery. Second, the UAV flight
data linking modules are designed. Here, we select the structure for the linking module and design the
main classes for transmitting real-time flight status data for commercial UAVs. Third, the application
architecture for Virtual Reality-based UAV path planning and monitoring system is designed with 6 Level
1 and 12 Level 2 functions. Finally, we present the system implementation results. The implemented
system in this paper is a prototype, and hence a further study with added analysis function for various

objects is needed.
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Fig. 1. Texture mapped building in test area
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Fig. 3. The result of virtual reality data construction
over the test area-1
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Fig. 4. The result of virtual reality data construction over

the test area-2
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Fig. 10. Main classes for ‘Data Streaming Server’
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Fig. 11. Business process for virtual reality based
UAV monitoring and route providing system
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Table 1. Description of application function for
virtual reality based UAV monitoring and
auto-flight route providing system

Level 1 Level 2 Description
Grid mt.erval Selecting the grid interval
selection
Obstacle Grid D1v1d1f1g the spaFe 'w1th same space
o . 3D grid and assigning the value as
activation | generation
obstacle or non-obstacle
Grid on and| Visualizing the grid visible or
off invisible
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Fig. 12. Layout for virtual reality based UAV monitoring
and auto-flight route providing system

Fig. 14. Optimal path and points of interest
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Fig. 15. VR based UAV flight status monitoring
during the mission
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