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Abstract

Drone is currently used for wide application areas in our real life, Also it performs more important functions, We propose a method
of drone operation system for the prevention of industrial disaster, In nomal operation of drone system the drone monitors the
industrial sites according to the planned flight path with acquiring the monitored images and send the image information to the
server, The server analyzes and compares the images to DB information by calculating the similarity based on the threshold. Then
the system decides whether the industrial sites has problems or not, If the abnormal condition is occurred, the drone change the
flight path to abnormal flight path and keep monitoring the industrial sites with measuring the air status by sensors and sends all
information to server system on the ground, If the emergency case is occurred, drone approaches the closest position of accident
points and acquiring the all information and send them to server and 119 center,
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Fig. 1. Concept for drone operation for industry
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Fig. 2. Concept of drone operation system

 asirt ZZbe] ARl Sl A, A, ER R PR
st=glofo} o] S 2Pk T EM o7 2 g8k, N7j o] A28l
S8 delohs FEAlo] Alglo] D ashe}, K3, Zizhe] AlAg e
HPgA ol 5 119 Ad8hadat Salo] 7hsstes A= As)
o) RS S TRt =S Pt

£
&R
Abnormal flight path R3
ght p N
.": ‘
Emergency flight path i }
U
Nearest point R
in emergency 1 *\
B o)

> Nearest point
3 in emergency 2

O3 3 /oyl HiE=
Fig. 3. Flight path of normal/abnormal/emergency

134 | 242 - Hoi - opyH

=2 vddR AAe ad 339 o] AAoldmid
HlR G2 2 T ofo] 28 e vt At

L AR B3)0] B oR 2ed uf =o| Hlgish=
A BAR, opdsto] A Al 24 HsEkE ol
HYAR R3), 2E)aL v A A A] Aol vlgshs
‘B H|Y = (P31 9} PR2E A% HIF BR)E A

2. 773 Molie A v A 2.2 w2} Al vlshshas sig 4k
o] o] B v A o RS 7RI

3.4 wgRAR ¢ F, ol Aol wshA A
HR AR N ol Aol 24 Hldele “old MR AR
2 W7gsto] vjeygich,

4. "o v oA A dstoletar =o| Fdshd At
H AR 2 Bgc

5. 137 gko T Ao w]ggsl A vd AR = wdste]
‘HNZRH A NN vl RS R BelrKServer)
£} 11974332 o]] o] AR5 At

0

Of

32EE0 22 RE Fo| W A

Drone1

Modez
Made1

Mode1 Mode2 Moded

Mode3

Disaster Model

119
Control
room

Modet Mode1

Made2 Mode2
ode3

Server 1 Manager
(mode3 Change right)

214 £2 28 2o ol 2
Fig. 4. Relationship between drone operation modes

8 &8 AaEe g met -8 Beg Y 49 2o
Model, Mode2 52 Mode30.& W73t} 37bA] R=o] Aof=
ot 2

® Model: QPd7to g B2 = oly] ubifo] A4} 7|54
9] o]l A2 dstolct.

® Mode2: it =AM SA7ES 7REe R B3 e Q)
WAjo] g 71ER] WSl oPdolARt FEHoz HPY}
7IEX 2] 50% oPd-E ZebA] 3k o dsgoltt,



http://dx.doi.org/10.5391/JKIIS.2017.27.2.132

® Mode3: 4 EE K] ZghS MO B, o]

we SR 59 SV AT RA 93

9] ol Mgl

[e2Ne]

Management Server

Video shootingl
<Normalsituation>

1

Normal flight
'—' D |
patt rone

Y
imilarityl > ThresholdI?
Similarityl > Threshol2?
Droe | |
Management Server

Video shooting2
Operating Sensor 1

< Abnormal situation >
T

Abnormal

flight path
Emergency —
Rlight path {_Drone J

!
\-ldeolshootmgS 119 Controlroom
Operating Sensor 2 )
Lo Server
< Emergency situation >

Drone
Management Server

25 EEAAE 22 WY
Fig. 5. The Method of Drone Operation System

4, CZ AR 28 i

B ieFol Alokahs B ALE) $-6-2 Sla) Lash e
EE voleulols 75 414, obd 43 B e 424,
HP vl B 9 9 BE S RS 43800 TAH0R
7%t

41 BN e) BE L0075
AN 3-8 91 B -4 e TN 5 B (150
WA, SR PG AR E ks 5308 P9l
b2l 483j0] AMAY} AT 18, 7
@ 1A, 45 4 lBat PP PHALE 25
i, AR A, 2, B3 B4 SR Aol Bad e

l—J

=

F7Foto] th-g-ge] A el EEdd vloleHl o] A5 7531t
P B doleulolae] AN e
SAPIECYS vzl ol Aol e &2
EE W AREE A, A, AR 1, Asiaeldd
P L AP B FRE o8t 74 o Ao
33 AR A=A TFAR), B AL RZE A2 4]
228 A0l AEd. de &4, A vl d2e 54
Ardelr Aefdi iAol Aot del divde] &2, 2 141
U LB API7A] FFo] B ol Bejri ol Bl E
VI APIFOR 1Y) ofelR EE A 57 HlolelE
Lo} o]2fd EEAIE HhE < Ut ol2fd BFIH BEY
dolElo]l2rt FEEH, =82 ol 7ew A
A B S 85 AT Aok =3, AP
B394 dloEu|o]2e] o]aAkE DBoll= 23 RIS oAk
DB} 27 A5 A DB7F 23t 24 A8 %% DB
o= = A HH B A EE 3 HRE o183 7 F ARelM 9l
7873 A2fAbE, AI3EE A7} DB} o] At

sge A uagzel el HasEA Aol
o ALE ok o, EEe 98 o
2] Aol Aale], B8 ALY PiAe daele
A gate] $5H 7%, 722, 4 5ol B4 dloleulolz
FEeo] e A9 Pt ulaste] of -2 AT
olul, EE& FUT BelrhiEel tid Iolehe A, A2,
DA, L, F, F4 Fol weh Aol You e HEA fAE
RILHARE ARIsto] ol 452 BT SAKE Bl
AR O RARIA S Bk 5 s BEAL H o}
S HAARIAE U 5 gl FEA 27} ol g8,

884 PAEGERANET BEAIS xdew, e
Apyolela Bakeha A AR A B2 FRet
S84 S AR EEALS 2351 ghow, Ege
T AR 384 ARG REA2E 2otheAS
golgich, S84 Ak BEARE 2, SEe oby

e E8

Ml W9 eS WA Teln B8 o Hlam
we} wlgshea ARl od Aite Bl
oPF A ANE B3 AL SRS 24k, 5, bt
AR Al BEG ASALAI) FER), Ere
oV ulsy e S0 2 ThekE Fo HE A2
2 BEGAA, RN, 7N, SEAA 5

Sk Aul ol it

At xiiah LS =2 HidZ= A w | 135



Journal of Korean Institute of Intelligent Systems, Vol. 27, No. 2, April 2017

43HIMHREZE B I CE S §IF
FEH A=A HEE R3S 2064 o, =22
v Hlddee PR Wiste] £t 5, ATt
TEA3E ek B4, =88 Aot 2 FE2 ddisd
Tt o Mdkete] AR JIE ShA, FL, vE Al
V3 vlarsto] AlLfr S Q1ATE = St
olojA], =82 P HgAR uwt Ardde] 24
H|estEr Asaelddel et A3 e Fgstar ol A
AE Fol Al SHgE ST F, =22 AlaLiEel
ShalA| A E 73f- =20l 2 E ERAAAA, A7 1A,
7ERAAAN, BRAAINE Sl AT RS 515k, 2 Al
38 S F AN SA%S L MY =2 de] Aufo)

o&;i

A, ARAANET RE R3S Zkshd B2 AP dstoletal
st 3 g2 Bt

A2 e AR B AT s B4 gow Eed
MRS A AR Ak Zoln, A1%] agel Al
TR AF sHe FAVE GF A ol gk =,
olelat A28 e Al T S 714 % A, 4 o

B 714 5 S aslok EAlgSel el ol glek

References

[1] KISA Report, “Developed History and Future Market of
Drones,” 2015, 5

[21  Uipil Chong et al, “Drone Operation Method and System
for Counteraction of Industry Disaster,” Korean Patent 10-
2015-0165797, 2015, 11, 25

B EH. Sun, TH, Luat, DY, Kim, and YT, Kim, “A Study
on the Image-based Automatic Flight Control of Mini
Drone,” Journal of Korean Institute of Intelligent Systems,
25(6), pp. 536-541, 2015

[4]  Hyun-Ho Yoo and Byung-Jae Choi, “Design of Simple-
structured Fuzzy Logic Systems for Quad-Copter,” Journal
of Korean Institute of Intelligent Systems, 25(6), pp. 600-
606, 2015

136 | 242 - Hoim - opyH

[5]  Joerg Schlinkheider, Prashant Ramarao, Tim Tully, Vineet
Banga, Vipul Deokar, “Commercial Drones Are Coming
Sooner Than You Think?,” Insights in Engineering
Leadership White Paper, Nov 02, 2014, pp. 1-15, 2014

[6] Daniel Gilman, “Unmanned Aerial in Humanitarian
Response,” POLICY PAPER, OCHA POLICY AND,
STUDIES SERIES. pp. 3-14, June 2014

[7]  Swati D Kale, Swati V Khandagale, Shweta S Gaikwad,
Sayali S Narve, Purva V Gangal, “Agriculture Drone for
Spraying Fertilizer and Pesticides,” International Journal
of Advanced Research in Computer Science and Software
Engineering, Vol. 5, Issue 12, pp. 804-807, December 2015

[8] TJ. Tanzi, M, Chandra, J. Isnard, D, Camara, O,
Sebastien, and F. Harivelo, “Towards “DRONEBORNE’ Disaster
Management: Future Application Scenarios,” ISPRS Annals of
Photogrammetry, Remote Sensing and Spatial Information

Sciences, Vol, TI-8, pp. 181-189, 2016

X Kb A 74

Z:AI=(Sang-Mok Choo)

1987 : A g oataL sk gt o] 3k
3 1989 : A& T8} S5}t A}
1999 : A} g e atansrsl of shupa
d 20119~A] : Ao afan 5}t e

TR} : Systems Biology
1 +82-52-259-2312
Ermail  : smchoo@ulsan.ackr

Phone

HolZ\(Ui—Pil Chong)

J "':‘, 1978 : Ak 27188kt B e}
VRS losd: meistn A Bske At

- 1985 : @ Hl=g st
A9 AT A
1997 Y7 Soalat 4715t} uba

A L TR s

R0k : Signal Processing, Drone System, Fault Detection,



http://dx.doi.org/10.5391/JKIIS.2017.27.2.132

Phone  :+82-52-259-2220 Wrkeol HAEEA e, S EA e, 28
E-mail  :upchong@ulsanackr Phone  :+82-52-259-1209

E-maill  :jungclee@ulsanackr

O|&&(Jung—Chul Lee)

19844 : A& stal Azg st 3-8t
1988 : A& stal g et 38 AL
1998\ : Al & stal Hzlg8}} 3-stata)

A AL I e

Aed Kl S =2 vitE= Ad e | 137



