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[Abstract]

With the high popularity of unmanned aerial vehicles (UAVs) including drones, it is becoming important to understand the
wireless communication technologies for drone operation and to analyze the problems of coexistence and interference with other
communication technologies coexisting in the unlicensed frequency band. In this paper, we analyze the interference effect on the
performance of Wireless LAN(WLAN) coexisting in the same band due to the operation of the drone using the 2.4GHz band. To
this end, we implemented a simulator for OcuSync 2.0, a wireless transmission and communication technology for DJI drones,
using MATLAB. This study provides an in-depth analysis of the degree of interference owing to drone operation at 2.4GHz on
the performance of WLAN coexisting in the same band for various factors including the number of operating drones, the link

distance to the target WLAN device, and channel conditions.
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Table 1. Comparison of wireless communications for drones.

Remote Control (RC) Video
Model
Protocol Frequency Protocol Frequency
. OcuSync
DJI Mavic | OcuSync2.0 2.4GHz, 50 2.4GHz,
Pro 2 (FHSS) 5.8GHz (OFDM) 5.8GHz
Phantom Lightbrige Lightbridge
4 (FHSS) 2.4GHz (OFDM) 2.4GHz
RC Pr WLAN, 2.4GHz WLAN 2.4GHz
© | Bluetooth 5.8GHz | Bluetooth | 5.8GHz
DJI DJI
Mavic Air | Enhanced 5 4GHz Enhanced 2.4GHz,
2 WLAN(FHSS ’ WLAN(OFD 5.8GHz
) M)
Parrot WLAN 2.4GHz WLAN Z'Q%HZ
ANAFI (OFDM) |5.2,5.8GHz| (OFDM) 5 8GLz

=

o Thes} ) 2o Al me o
24 Aluel ool dis) Ak, 3ol AR Aol
4 A%e A, go
I
[e]

& AN

OF 12 B AT 248 918 aEshe AlsES o
Ebditt 2.4GHz thedoll A (1) N7He] Ocusyne 2.0 7]4+e]
EE Alo] AN & =8)o] & (2) vhggt A
O] = (5WHA — w9~ A%, A, BE, ok v oFgh=
< dod A9, (3) APERH d mAgelA HlolE & &+
Ql A e uisk e FFgS A%t o= &
29| 7, Wi-Fi 7I7|25E1¢] A, T @ g
Atole] A ) T 8]lS 747} ek
MR 3529 g 018510 2.4GHzolM =2 o] Al

)

of el A G A

i

oo > N N
[ olN



2 24 U3 A 24 Hp

Table 2. Target environment and parameters

Parameter Value

(1) Number of

Drone—Controller pairs (N) 0~30

5 level (Very Strong, Strong,

(2) Interference level Moderate, Week, very week)

(3) WLAN link distance (d) 1~10m
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Fig. 1. Sytem model and analysis scenario
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Table 3. Parameters for target WLAN network

Parameter Value
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controller signal
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Table 4. Parameters for Ocusync Drone Controller

Parameter Value

Frequency Range 2.400 ~ 2.483 GHz

Maximum Transmission 20 dBm (100 mW)

Power
Number of Channels 30
Channel Bandwidth 1.4 MHz
Transmission Period (Ton) 1.1 ms
Periond (Ton+Toff) 10.0 ms

(i) Random hopping,

Channel Hopping Method (i) Seayential hopping

WLAN Standard 802.11n (High Throughput)

Number of Channels 13
Bandwidth 20 Mhz
Modulation OFDM
Modulation Coding MCS 15 / 2 spatial stream, 64-QAM
Scheme (MCS) fixed
Antennas 2 transmitters, 2 receivers pairs

Packet length 1500 Bytes

Propagation model Pathloss and Shadowing model

AWGN level -90 dBm
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