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Abstract In modern society drones are actively utilized in the fields of security, defense, agriculture,
communication and so on. Smart technology and artificial intelligence software have been developed
with convergence, and the field of use is expected to expand further. On the point of the excellent
performance of drones one of the essential technologies is the wireless communication that make the
ground facility receive the video streaming obtained by the drones in the air. In the research the
concept of communication region is proposed to cover the both the low altitude region for Wi—Fi
communication and the high altitude region for LTE communication for the sake of video transmission.
Also the hybrid communication structure is designed along the proposed concept and the proposed
system is implemented as a communication system in the small size which can be mounted in a small
size of drone. It is confirmed that the proposed system contains the effectiveness by showing the ability
to successfully transmit HD video streaming in the range of 500 meters and the transfer time between

two different communication systems is measured in 200msec by the experiments.
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Table 1. Comparison of communication methods
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Fig. 2. Hybrid Communication System
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Table 2. Description of essential components

Method Merits Demerits
Low power -‘Low transmission rate
Bluetooth | ‘Not suitable to video
-simple control R
transmission
. L. -Limitation of transmittin
‘high rate transmission ;W;?UO of transmitting
Wi—Fi |Interface capability for mobile P .
devicos ‘Vulnerable to interference
) due to ISM band
Independent to ground -High cost in using satellite
Satellite communication facilities communication
h -Usable even in war, disasters|-Delay time problem in drone
etc control
-‘Wide area of infra structure
-Supporting high altitude in |-Requiring operation costs
LTE drone operation Vulnerable to hacking drone
-Supporting real—time video | communication network
streaming
‘Next generation of .
senera Currently setting
communication standard Do
5G X communication standard
-Very fast and supporting I0T | /. .
-High cost in usage
system
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Fig. 1. Proposed Model Communication Structure

A 15011 A= WiFi $Alo] 2s8hal, a4

Hsaeg slen B iR T 7)ol
7

Oorfer e

510 BAsjolek i, el 3
Felebe sldstel AAhoR

3
&L Wiki E2lo] 7Fedt

df 18 o W

HOXN 2 T

3.2 sfo|BE| = EAl AlAHE 1Y

Subsystem Component Model Description
' Operation Speed :
CPU ARM Core 600MHz
Main Control | \jANp Flash | S2MSUNE | o56Mbytes
System Chip
RAM Samsung |512Mbytes DDR3
Chip DRAM 400MHz
Communication & HDMI Analog 2HD digital lnputs,l
. HDMI 1.3a compatible,
Interface System| Interface |Device 7611
1080p60
Power 23dBm, RF band
LT& g"l‘nm‘ LTE module Qu;‘]f,"mm 880-915(UL),
odwe DETIES 1995-960(DL)
Wi—Fi Comm. Wi—Fi Atheros |Antenna 1X, Speed up
Module module Series to 150Mbps, WEP, WPA
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Table 3. Performance Specification

Performance Proposed Comparison system
Indices System (Company/Nation)
Transfer time in 200msec Unavailable

communications

Size of on—board

S 120mm x 80mm
communication

100mm x 70mm (Qualcomm/USA)

system
Communication 500 meters 450 meters
distance i (DJI/China)
L . 1080p/60 frames
Video resolution 1080p/60 frames (DJ1/China)
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