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Detecting and Avoiding Dangerous Area for UAVs
Using Public Big Data
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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.
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TF vlg|o]E] & o] £3 Ke) fos o A v B =1 B =1 [od 713
55 Hbo|El & o &3 UAV AT HE 9 o H
g 24 MY .21 o) = .2 & St
-l o T | - = A o
2 of
£Hol= UAVE BE XduAs} $E5UAS 7R Ao Fatehs 49 B 3492 /M 4 gk ot Agusz 444 &
Q7] W] B =gol A= UAV @7z M ATARALS g Fessit 12e) UAV Zzulge Abgaol s v 449
AR gPeks 54 FHUTh A UAVE 420 5 Fol2g ssjshs Axd 5 hdrse Taketm A AAE ngagw
sl tlgalels RS UAV A2udgel 23 wroleld 43 4%, A4 TS AFetn dumae 98 5 ojA AN vYs
Aol dig digel F4E & ok w}»w B oeRoAE AAReR $18 wele g B43le] TS Fvishs AMA= ug et
& AT AY Ak Asks AR GlN BHA} B Ml ne ARE AYT A4S, AR AL Bl AH 37
22 Hgshs AL BAsgt 2F 9’4 sgele] wet walste] H5shs el A4 MEEE B S Qi Yok AT dgolck
JI9= : UAV, HHI0JE], XISZZHIY, HIdZHs, 237
.M B HAEHE Aae] Wit diM e 4= glofok gtk spA|k v]Ee
UAVE A5 208 Al HaAZ vae sk 93do] 9ok

< UAV(Unmanned Aerial Vehicle)®] B]3}A|o] A~
GPS(Global Positioning System)

o5 Aol 2, H4E, 7197,

UAVE 7]23 A nEAA AH|IF A E 2 E
of ojsf B 9 FUAE 7FAh UAVE aely
7 540w Q) vt o] wstel] o3 <

o2 4
A8

9 E‘roh'i A o] 285 F3l UAVY v sS A S = Z
o o5 T8 Aed2HAE sk Tl ol=Xth o] F, g o glok webA, UAVSE e 2h5 qiA] 9 iatell M=
9, &5 5 548 4FS Fshks UAVZE 2=l ol2d A7 A Aol g v YA Fa Ak & =M=
S 47 st fEgs sdH RS UAVE Hj&d Sl UAV HIQ 2 o] A7 48 Aox adss 79
= Agr9geR Ao

S L agg B ERdAE Ve Az g R oz g
Y 289 ARge AR wa Aol digt PP E, wEItE HIFE S OE"]:TL% et

Manuscript Received : January 30, 2019 3t 4 Q)= HolEHE &43)] UAV A2A2= 93 3dS 3338}

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

A7 Azng 44 Ne
70 AgA 71

Attt WA UAV Hl At Al
1, HHlely 7 2E 2734 T =

L
L

=t}
=~

# 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 ZEMeIS=2A/AZERI0 & HIOIH 33 M8z M6=(2019. 6)

2.1 gjdo|&

WelolE g A Yd SAelA AAE = B e o]
HE A45717F g Xésé T HAFEA volH
EdstE tiqt i HolHE omdth 542 ot
QoFsith dolg el A (Volume), dlolE A4 %% (Velocity),
el v (Varety) S ovlsty o= 7HA(Value),
AZA (Veracity) S F7H4 o2 1gste] 5VE 938 4
ox B4 Stk ¥lHolE 7ed vlo]H Y FRFe ol
@2 facebook % Twitter®} #-2 SNS(Social Network
Service) & B4t AMEES] P, AR, A, JAS
A 7)ol ol 2Rt o] HY Ax T dolHE o 7t

A okl HET £ s T2 AAHor FEUL gl

[eX

Qe mh|ARSIE, 73 5 A AAY IT7]9 50 A
ARS8 Be =9E V&l 1Tl

HeolEe EHol st/ heeta BAske] Ao wE
2z Zlo] Aol whebA 27] HEoly At HolE <
A%, Beel dF A77E F2 ool ond, ﬂ@ﬂ—t— =4
of dsre ovl Q= ARE AA, L8k WElolE w47
Fol @ A7 F2 olFofA L ik ol @ HEolH &
A 7]=2 Fig. 19 22 Z2AAE F9) 1—?01115} 77t
of Za Az F TAAL e H ASHE e v

=

2

- HelH £ % T AARtew §) e 54 A
A delHE 1 2 A%shE Vs

- dlolg dAg : HAFAL] dHolHE AIsATIAY
a3 volt s dHdYsts V&

- dlolel A% g e oofe pH e o8 dlolH
E A AF D BAAY 2 By T)e

Run

- diolg &4 : Hdle]HEREH A, vtold, "ad, ¢
TR 2 duES WMo NRe AR *
E3e &

_ [—”0]]—3 A1

s

A 7ML FEE HOlEE ol 8x7h HA
F e UX7IuE lxaejg s 7]

J
e

uolelh fgelA 28E & ot EAL Lok A
AR 4 Fofolth, AAD o8 At Htel] uet 54
Az Ao 7EHE Aol volEelth, A HolE
£ AN FAE B R A5 0 dolge 57
& Y ALEATL $EoR BAL TAdE AL oY
ohoole @ ofel g AAsta, 4B BAS AhA v
oH B471%e vle Fasith 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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Table 1. The Number of Tag Counts of Traffic Cards

Name of | Administrative .
month—year Station - 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 1.0 325 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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