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Abstract

Recently, the development of UAV application system using augmented reality (AR) has received much
attention. In general, the design and implementation of UAV application system are verified with SILS
techniques before actual flight experiments. However, existing SILS environment cannot be used to verify the
application system based on AR and UAV because it does not include key features related to AR. To
overcome this problem, we proposed an SILS platform that could be effectively used for the development of
application systems based on AR and UAV. Simulation results on accuracy, efficiency, and scalability show
that the proposed platform could be effectively utilized for the development of AR and UAV
based-application systems.
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Table 1. Analysis of Research Trends

Case Related Works AR Device UAV Control UAYV Video Flight Information
Erat[6] Hololens 0 O 0
A Diegol7] Hololens 0 X 0
Jodo[8] Google Glass 0 0 X
Daniar[9] Hololens X O X
Raul[10] Hololens X O 0
Atsushi[11] Hololens X X 0
Pratik[12] Hololens X X 0
B Jeong[13] HMD X o) X
Zhihao[14] HMD X @) 0O
Sreeram|[15] Mobile phone X 0 X
Metehan[16] PC X O 0
Thon[17] PC X @) X

Receiving UAV Data

(Video, Pose, GPS, Flight State etc.)

# Data Processing » Display

Checking UAV State

(Camera position, UAV location, Flight state etc.)

UAV

Caontroll

Selecting UAY Command
(Take off, RTL, Waypoint etc.)

!

Sending UAY Command

Case A System with UAV Control

(Video, Pose, GPS etc.)
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*UAV is controlled through a controller or GCS

Case B. System without UAV Control

Fig. 1 Flow Chart of Application System based on AR and UAV
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Fig. 2 Configuration of the Proposed SILS Platform
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Control UAY "
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Fig. 3 Finite State Machine of the Proposed SILS Platform
TCP Header Command Gymbal value UAV Location1 | UAV Location n
Type (pitch, yaw) (lat, lon, alt) (lat, lon, alt)
(1) AR part to vUAY part
Sent Flight Antenna Location Heading Gimbal value
TGEticader Time Mode Battlery state (lat, lon, alt) Angle (pitch, yaw)
(2) vUAV part to AR part
TCP Header Image size Image data TCP Header CO_E?:FTG Latency
(3) VUAY part to AR part (Video) (4) AR part to Monitaring part
Fig. 4 Structure of Data Packet
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B R E(video display submodule)® Al|&3}% A}, Table 2. PC Specification

olE T2 AN MB ZELS I A REZIE
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QAEFo]~ RER FAEIESE 39oH, RUHYS CPU Intel i5-6600 Intel 17-3770
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AL A= RS A28 2UHE 2Ee $ald GPU | GeForce RTX 2070 | GeForce GTX 1060
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Mol RERRE WU AUL s W RAM 10 OB 12 6P

&l Ve
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Fig 7. Environment of the Proposed SILS Platform
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