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Detecting and Avoiding Dangerous Area for UAVs
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ABSTRACT

Because of a moving UAV has a lot of potential/kinetic energy, if the UAV falls to the ground, it may have a lot of impact. Because
this can lead to human casualities, in this paper, the population density area on the UAV flight path is defined as a dangerous area. The
conventional UAV path flight was a passive form in which a UAV moved in accordance with a path preset by a user before the flight.
Some UAVs include safety features such as a obstacle avoidance system during flight. Still, it is difficult to respond to changes in the
real-time flight environment. Using public Big Data for UAV path flight can improve response to real-time flight environment changes by
enabling detection of dangerous areas and avoidance of the areas. Therefore, in this paper, we propose a method to detect and avoid
dangerous areas for UAVs by utilizing the Big Data collected in real-time. If the routh is designated according to the destination by the
proposed method, the dangerous area is determined in real-time and the flight is made to the optimal bypass path. In further research, we
will study ways to increase the quality satisfaction of the images acquired by flying under the avoidance flight plan.

Keywords : UAV, Big Data, Autopilot, Changes in Flight Environment, Dangerous Area

Fo

EEECEER BN

of

Aol UAVE Be 9UAs £5lUAE MBE Ador Feste 4% Be 32432 744 & ek ol A9z 944 +
) AL & BN UV MADE 49 AFRGAAE ARPA0D JOIAAT, 129 UAY ARHIEE 4840 2o vle) 250
ARTE $PHe £EHQ FUTh A% VAVE 209 F FABE duske A2 5 ad/se Zgshn QA AA vgag
sl g/l PSS UAV Zzude] 3 Wdoltg 348 4%, N979S AFsn A9uge £9T 5 dold A0 na@
A4AA AT A3l YL % % oA & ERAGE D00 £94 RS Besd HUTAE AHE XY= uY B2
& ALE, 48 A% AL AFIIT 909 2940 42 A28 ABY A9, BT APAAE B A4 442
22 WgE A2 SRS, £ A9 et s 9 9 A4 MEEE $U  JE PAL AT Aol

719= : UAV, HHOIE, XHSHZHIE, H

1. M

rhu

<+ UAV(Unmanned Aerial Vehicle)9] H]3JA|oJA]2~E-S
o 2ol 2, 7HEE, 719, GPS(Global Positioning System)
59 D‘roh'f Ao 8-S F38 UAVY v %5S A
E% 3t ol o] 2RIt o] % ui
< UAVZE A ole et

T 7 Qbdsta dgeid s Es UAVE vld Fol

—‘[U

t 43 9 AeREA RN EY AQATY
4 8 AR AIE*MHE‘ AT
T 2439 AR Eta A E th ETA

Manuscript Received : January 30, 2019
First Revision : March 6, 2019
Second Revision :April 4, 2019
Accepted : April 10, 2019
# Corresponding Author : Kim Sung Ho(shkim@knu.ac.kr)

Watel] AT 4 glejof gtk At 7]Ee
UAVE #2208 Al AR vl&l 3= w3 9l

UAVE 7|EH o2 Azl nkos Furt 7Ae £5
of oa W A B RFAUAE 7 UAVE] ity
2 EAQom <l ngstge wale] os) dwusE
@ = otk meEkA, UAVY #d 7hg tA 9 gt e
AFEAAGe vigh vPA S Fa ek B =RM=
UAV HAZ Aol A7} HHHE o2 ddses 9
S g7 r Aot

Lo R R B I S R | A e S R
ZAREo det YA R, WEIE B T °E°1%L%
& g 9l vlolHE 883 UAV 222 9g79E 393}
= A AEuE AR 7HE Akt WA UAV Hl 1A
9 V)& A5 AZA Y, WdolE] 125 23 UFEE

s gl

ol

4
o)
=

o

1

# This is an Open Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http:/creativecommons.org/ licenses/by-nc/3.0/)
which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited.



244 ZJEMeISR=2A/AZERI0 & HIOIH 33 M8z M6=(2019. 6)

2.1 gjdo|&

ddolg g tAg 3
Ha A4
EshE gt HolHE om gty 542 At
QoFsith dolg el A (Volume), dlolE A4 %% (Velocity),
el v (Varety) S ovlsty o= 7FA(Value),
A& (Veracity)& F7HH o2 1#3to] 5VE F83 54
ox B4 Slrh HlHolH 7]ed vo]H Y F7e ol
@2 facebook % Twitter®} 22 SNS(Social Network
Service) & #A8tA AMEES] P, AR, A, JAS
A7) el olERlTh o] HY Ax T dolHE o 7

A 2okl HET £ s T AAHer FEUL 9l

Aol A= R atEe] o]
F717F & Xéffé E= P dHely
%

[eX

Qe mh|ARSIE, 73 5 A AAY IT7]9 5] A
ARS8 Be =9E Vgl 1Tl

eolEe SHl st/ heeta BAske] o] wE
2z Zlo] Aol whebA 27] HEloly At HolE <
A%, Beel dF A7 7E F2 o]Foigond, ﬂ@ﬂ—t— =4
of dsre ovl Q= ARE AA, L8k HElolE w47
Fol @ A7k F2 olFofA L ik ol @ MEolH &
A 71=2 Fig. 19 22 Z2AAE F3) 1—?01115} 77t
of Za Az F TAAL e H ASHE e v

=

2

- HelH £ % F%  AARtew § e 54 A
A delHE FH % AdshE Vs

- dolg HdAg : HAFAL] dHolHE AIsATIAY
=303 volt s dHYsts V&

- dlole A% g e oofe ZpH Y] o8 dlolH
E A AF L BAAY 2 By T)e

Run

- diojg &4 : Hdle]HEREH A, vtold, Had, ¢
TR 2 duES WMo NRe AR *
E3e &

_ [—”0]]—3 A1

s

A 7S L FEE HolEE ol 87t A
F e UX7Iuk lxaejg s 7)%

J
e

uole7h fgelA 28E & ot hEAL Fop A
AR 4 Fofoltt, AAD HlolEi= At Htel ueh 54
Az Ao 7EHE Aol dolEelth, A Holg
£ AN FAE B R A5 0 dolge 54
& Y AEATL $EoR BAEL TAdE AL oY
ohoole @ ofel g AAst, 4B BAS AhA v
oH BA71%e vle Fasit vy 2He Agat

Data Colection Data Process Data Analysis Data Visuskzation
Real-Time Ecosystem Hadoop Ecosystem Analytic & Visualization Ecosystem
Reat tme QL Quey Visualization
ndumum RealTime Packet
Doto afoce
Document Graghx
o) (Gagh,Gres
TeraStream for JEENNIVARY
coop e
£
Metardata Management
[ st | S
TeraSeam for Hadoop
Analytic Slme
tructured Data (Groerghum Exa, et
" Colction
A

Fig. 1. Example of Big Data Processing
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if Safety Mode
if local culture festival = 1
Set Geofence
if Number of transportation—card tags <Threshold
end
else if Number of transportation—card tags> Threshold
Set Geofence
end
else if local culture festival = 0
if Number of transportation-card tags <Threshold
end
else if Number of transportation—card tags> Threshold
Set Geofence
else if flight Mode
end

Fig. 4. A Flight Path Algorithm
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Table 1. The Number of Tag Counts of Traffic Cards

Name of | Administrative .
month—year Station Resian separation| 05 | 06 |....| 23
Jul-18 2.28 geton | 14| 18 | .. 14
Memorial Jung-gu
Jul-18 Central getoff | 1|9 |..|1
Park 1
Jul-18 2.28 get on 0 1 |..10
Memorial Jung-gu
Jul-18 Central getoff [ 1|2 [..|0
Park 2
Jul-18 Secondary get on 1 2 0..]0
Great Susung-gu
Jul-18 Mansion getoff | O | O |...|] O

Table 2. Query Format for Local Culture Festivals

Service 1D DGJ_OA_DV_0501

Local culture festivals Service

Service description .
provision

REST

Interface standard (GET, POST, PUT, DELETE)

Exchange data

standard

Table 3. Response Message Format for Local Culture Festivals

Article name Article explain
ResultCode Result Code
ResultMsg Result Message

NumOfRows Number of results per page

PageNo Page number

TotalCount Total results

Items List

Title Festival name

Sdate Start date of festival
(Month/Date/Year)

Edate End date of festival
(Month/Date/Year)

Stime Festival time

Tel Telephone

Splace Festival place
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Table 4. A Quantity Analysis on the same Path Through
the Flight Modes

Case Fight distance | Flight | GPS hit rate

(km) time (%)

Flight mode 1.0 3 25 99.99

Flight path with 1 1.091 3 4 97.97
geofence

Flight path with 2 1153 3 537 9418
geofences

Flight path with 2 1190 3 597 92.03

overlapped geofences
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