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Centralized routing method of unmanned aerial vehicle using vehicular Ad Hoc networks
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Abstract: With the relaxation of regulations on unmanned aerial vehicles (UAVs) in the USA, the development of related in-
dustries is expected. Hence, it is anticipated that the number the UAVs will reach approximately 600,000 in the USA in
2017. However, automated flights of commercial UAVs are restricted owing to concerns about accidents. To deal with the
possibility of collisions, several studies on collision prevention and the routing of UAVs have been conducted. However,
these studies do not deal with various situations dynamically or provide efficient solutions. Therefore, we propose a central-
ized routing method for the UAV that uses vehicular networks. In the proposed scheme, vehicular networks regard UAVs as
data packets to be routed. Accordingly, the proposed method reduces UAV processing power required for route searches. In
addition, the routing efficiency for UAV flight paths can be improved since congestion can be minimized by using a ve-
hicular network.
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Figure 1: Vehicular Ad hoc Network
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Figure 2: UAV algorithm of the proposed scheme

Receive FlightInforeq message
from a UAV

- Search optimal Next Target RSU
- Check the traffic status of the route

- Determine flight path for collision prevention including
flight altitude, azimuth, etc.

|

Share the UAV flight information
with Next Target RSU and neighbor RSUs

|

Send a FlightInfoResp message
to UAV

Share the route deviation
information with neighbor RSUs

Figure 3: RSU algorithm of the proposed scheme

Free the flight resource

3.2 74; E.I-AH I:IH:H

RSU7} UAVEH-E F % Dest RSU ID JHE FAISHH

¢

A SX|NA Dest RSU 744 a3 A= Ao EfT
= AFg g FAE FaEl 7159 WA RA-URA
o Ao Al 4 Z9-"elA EEHA ’Eﬂt =4
dE AT F Atk olEE w7 H’o‘M gure 4, 5, 6
o} Z& JAlE T Y 1HES & —1%4

832



A UE]= 7| SFHdE FAH A A2 F= A=

el Fo s e mAskE agott Y g

2H¥ 255 Yehla e S el RSUE 58t

9 = &% RSUE YeRIh &9 2" 4

g rEde] ArE Qo= UrE‘rLH Aol
A

3348 2R

A
3, Figure 5= &3 24 A 71*«1 ‘”“ﬂ 7o 2
dEE FHIS 45 ads dehith 7S 84l
e g e UEAT Avke] AV EgE £33
uHR AR WAo]l uH A ke nE UAV 9] &
7t wE A2 &bl A kel $lo T =) Figure 5
S} o] 54 itell Eito]l WA Ze = =78k, o
g s Bolo] TAL AaEA R W opyep  Fiswe 7S FHSS geol Hep Al s
B AFANL AAT AL $Ae A8 Figwe 0o ¢ A BFE a2 el WE o AUD b, b ek
68 A VEALE Bal AV olB4FE gRatel & OF0 M E@E AR ols AR uel el b ko] Afel.
A Ayste] wAlEAL, dojud RS =3 f gomm AA AIRFE dig, dgt O 7R 9 UAV 3F AR S
R ARSIt AT 5 Qe ool T HAE BEARE an®t HE, & UAVZE
A S U 5 A tga’t A A AXIRO] E T
£ UAVZ} o] UAVZE S8 % Atariva ©1F =2510] 3
g UAVZE di7]ellofshs ARES than®] 2FoFH, taair OF 2l
oF o] Aeojdtt,
buwait = tguard — Dlarvival 1)
Figure 82 Figure 79| 37l A=W o 4= AR bl
wE HPER ER o s YEhiY A2E B
St7] A Apdel HAAA & Thsdt dEE 2
shaL e A =ze] Aol wet MEE A3 ofof uhet
Figure 4: Normal situation HE7} AAE AR 183 o]F A7k x}old wat dy
= Aold = Svk olF el Ax ol UAVZE A =
AN A tguara 2B taandhe AL, tanthe rio] dah
I vlaste] g&Aol & ARE MYt 54 A=27)
A Y FEE tganth S HElo]ESTL
00| Sort the routes in ascending order of dy
01| Make a path list based on the sorted order
02| selected path = the 1% one in the list
03| candidate path = the 2™ one in the list
04 if(Detect a UAV)
Figure 5: UAV traffic congestion 05 Calculate tuqic of the selected path
06  while(total number of the sorted routes - 1)
07 if(twait > delay of the candidate path)
08 selected path = candidate path
09 Calculate tyait of the selected path
10 end
11 candidate path = the next one in the list
12| end
13| else
14 Wait for UAV
15 end
Figure 6: Relief of the congestion by the proposed scheme Figure 8: Flight route selection procedure
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