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A Study on the Integrated Control Platform for Fire Disaster
Prevention and Response Based on PS-LTE
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ABSTRACT

Recently, as the social structure becomes more urbanized, higher, and denser, the forms of fire are diversified,
enlarged, and complicated.. At present, fire detection facilities such as multi-use public buildings are aging, and a
quick response system and a new automated detection system are needed according to the trend of
communication development. Accordingly, it is required to collect fire detector sensing data, determine the
situation in real time using big data (edge computing), and central platform (new) to manage these facilities and
data processing status in real time throughout the country. Based on this, it is required to develop a service that
can cope with fire. Therefore, in this study, we propose a PS-LTE based automatic fire detection technology for
aging buildings and fire facilities. Furthermore, we will present requirements analysis for developing fire
prevention and response services for public buildings and suggest a wireless automatic fire detection integrated
service platform model.
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Table 1. Fire Occurrence and Damage Number

TR 3| 2013 2014 2015 2016 2017

% S 215,063 40,932 42,135 44,435 43,413 44,178
% I3 (AFE=h 10,679(1,536) 2,184(307) 2,181(325) 2,093(253) 2,024(306) 2,197(345)
F A4 22,004 4,344 4,053 4,332 4,206 5,069
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Fig. 1. Necessity of Service Development and Problems of Current Fire Protection Facilities
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Table 2. Automatic Fire Detection Equipment and the Number of Fire Building Ddamage

T2 A 2013 2014 2015 2016 2017
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v 2kg Al QI E(AbEAD 506(37) 68(6) 193(12) 76(5) 91(8) 78(6)

Shal ;A1) 5 ks kAR A So] st
o, Al Ade] Al A2 2gshA] el 2 919
3l 7Pk

3|~z e S7F AR e
Shall A A 54% 2] sPdn|(~xE g 97t
3HA] qkslsiet. A-ssbaeAdn]y }*—i 25 Anpead
=2 3 ““E Al 35% 2] AFsEEAA
& SBleE <3 2>F Este] o otk olzle] wiE
A3 o] IS i"ﬂle 0‘5116”

A A A7de] 75

53 ik, A e AR Ashaad 2 A
o] WA, WAL} AR AE] T A
= AT BT GRS T8 A} A1 L of

TrwEaN —
A glojg g AlE HYEE

. MY ASSTER SeiMbla EHE 2d

3.1 NSSAER] SEAME|IA AlLZ|2

Smart 7|E7/PER SIEY ApdePdEA] Au]
22 TR S8, oheTt e A A18s) FA1
vl AlgAd tin] Adebdr]s Azl 7)ol &
T,

@ At Sz} A dAu] 2 AP @ A a2
B 3159 73} 71y, @ Adebd S e o=
«Jgrk 716N, @ lelel St Apdabd

-8 71, © Adebd 553 i 71
© 22 2 A3 10 A A 1
o @AAEA FEE et 5

53], “‘HMH 718k Apdeld AR AL 7|e

= 283 At BuER] dstket

batobH 2ta) &b

HA|ZFELEZ

\ SRog=A

BT ASE BTHZIA
LR

LA MR E Zoia) LA 2|2 gE 2

LA RRIRE 2 42X ol

SELYM 2LYHMN LR

AYUAYE A EH - AT

Notification of Abnormal Signs

=Y SS2LIEE cop \

HSE Chel YA EH A B

of a Single Building

=g Che A7 AUHET eI -

SR B AWML BT FEuL

BT HFE AYA 2UHY

A ERAR

S 715 BE

T
=g
UHE Y YR 5B E

A HEA

A

HUNE U BB

19+ EA

|2 oA - A5 AEPEAE ET SOl

32 2. AESEA] S AL

Fig. 2. Automated Fire Detection Integration Service Scenario
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Fig. 3. Conceptual Diagram of PS-LTE based Integrated Platform Model

102

www.dbpia.co.kr



28 4. 94 AR alme A
Fig. 4. Site Disaster Handling Infrastructure Configuration
B A lA|(Edge) tivte]rt eg-=lci, Iv.
DY A 9 As9s 25 4945w
Wil 9 =P PAY Agsh) Bl S

|

S
ghajsl o), o

¢

el W 2

Fo] Wi PAsh Avteled Azwl FEel WE T
el sl A

9

3
=9, 23 5elA AAgE = S
BB el Apde] 3 =
A 7hssled, A4
?Ziﬂlq"ﬂﬂ«l AlutE] 2

§ sellx= A A skedek.

o

]

PS-LTE =S WAk +

A ZeE 7S] 2

o
oA T A5=

2z

PS-LTE 7|8} At oula) 2143} o

l’ﬂ l“_>|“.4 o]

o

£
st} & AFolA = o]
ARz FYFE Ade] L) 7els 91k n
AAE F3le,
5ol l A-s3A &
ARESHA HA AR =
3k 32]-7(]] At v Al 2

s o

glctlsy

A7) S48l A9k HfA7E 7Fedt SRl

)

E]

j_EI
Fig.

DLE[Y 9 Ao
Fstpde Hsi 71
ZIZENEE S
=g

Feta HE 01l
- dHygE
Szt o 2

- A

- HEYAEE
Hjo|x| 2] T aE
HE SZSE 017
24

- TE LiEb

el &
=20

. HZHE 33w

. MEEI AR
HELEETE)

qriEe MSERE DT %% lmY [y N O seumain i 74
23 13 " '
i 5 [=e——rrna ] " 2
A 4y siAuTe GARNE L o [ prowg =
Q)
o s TR .
o R ATRSONS A
B a2 a7 se2 1R a2EN2
e SR e ey vowR 2
129858
e —
. RSy 2t
V’ X WRABA 02123450
RN e
=
won s o ¢ =
Of 2% d9e 3wy 3N Plait oy g — /|
£ 2
{ 15/ 248 4%
A ad / WRATEIEG, AU
' ¥
y RO LR o
: S A @ [T
o ; Lt FWERLL 23R
e > By 804
) 3 et :
i . "
s . a B
A i . & & st
i . ot

=pl0] 53t 201
47 7t

5. 13 FEEAR Mg T8 s

5. Emergency Situation Control Implementation Screen of Emergency Rescue Team

www.dbpia.co.kr

703



The Journal of Korean Institute of Communications and Information Sciences "20-04 Vol.45 No.04

7} TR EE Wk A4S,

o1% alol, AAA - Ake)
22 7HEIE 2 —’F & Zolek Tt ToT
o} QAIEte] PS-LTEW-S AHAA
U E = A8l 885 Sh=
ok AFEQIEIY AR _‘:'ro];_e_ A & 4= g)e A
olc} 3k A Ade] & 9= A IRV
AR ASE A Agals A3l FalEal
71k Al Ade] kel SAIREAY] AE W9] 4
AT Al 7o & 5 9la, Al EAFER] 7] F-
EX]S AAE g9 ML B2 S22 Y S5
WA E3hE b & 4 9le Zeldk

71449 ZHell4, PS-LTES} A% 713k &
g - A=t 98 5 ole °W*li’%‘% 471
7] F4 71k IoT A8l 7y o) od7] S
=]7] 7Nuke E3l 37| A];]H z;bq, NI PP
B BUEIYE 53 A WS sk o0
WS BE N F 5 3l Zeleh o bl
LPWA(Low Power Wide Area) 7|5l #g{2] v}A 7+
2712} ‘d%/ﬂig Nt fAd A 2 dleleEal
A FES o]7]& Z2ukAA QlElHo)~ BE
& 59 Nﬂw A Bgredos s dates
o] AL S & 5 gl) 71E AP RAIA
¥ oA U % ggog sk ke ulE oS ¢
T A&A3 Ao FgRE 1A & 5 9lS Aok

ALBAQl SHel| A, B AEE A7 A7t
A&} AHFAA XJA]—ZI—E 2UEE
ok 8E Ablel A T 4 9
B SAAA BEelA) 2 S A
%3 3hA) sk BE, A%

4 4
0 A e E Ha3t @ 5 e

IT A=

[}
[}

=

e Sl Al
OJUC:}:IIE ‘I_.EO
q

References

[11 ICT Standardization Strategy Map, Public
Safety / Disaster Prevention ICT, Korea Inf.
and Commun. Technol. Assoc., Oct. 2018.

[2] Article 34-8 of the Basic Act on Disaster and
Safety Management, Establishment and Operation
of Disaster Safety Communication Network

[31 Framework Act on
Telecommunication Development [Enforcement
2017.7.26]

[4] Ministry of Public Administration and Security

Broadcasting and

704

(5]

(6]

(7]

(8]

(9]

(10]

[11]

[12]

(13]

(14]

[15]

[16]

| Korea Research Foundation, Disaster Safety
Platform Technology Development Project 1st
Research Report, May 28, 2019.

H. J. Jeong and J. H. Lee, “LPWA network
technology and test -certification trend for
I0T,” T7A J., vol. 178, Jul. 2018.

Fire Statistics Yearbook 2013~2017, National
Fire Agency, Jun. 2018.

First Fire Safety Policy Basic Plan, 2017~
2021, National Fire Agency, 2016.

Research on the priority setting of government
investment in the IloT, Korea Institute of
Science and Technology Planning, 2017.

H. Lee, study on disaster alert
improvement plan,” Korea Soc. Broadcast
Media, Summer Conf., 2018.

SKtelecom Presentation, “Understanding and

“Basic

specialized solutions for disaster network
projects,” Fall Seminar, Korea Inst. Inf and
Telecommun. Facilities Eng., Nov. 2018.
3GPP TR 22468 vI12.1.0,
Communication System Enablers for LTE
(GCSE_LTE),” 3GPP, 2014.

ETRI Presentation, “Disaster alert status and

“Group

use of terrestrial UHD broadcasting,” Apr. 25,
2018.

R. Ferrus, R. Pisz, O. Sallent, and G. Baldini,
“Public safety mobile broadband: a techno-
economic perspective,” IEEE Veh. Technol.
Mag., vol. 8, no. 2, pp. 28-36, Jun. 2013.
“Terrestrial Broadcasting Disaster Alarm
Service,” KCA, °2019 Pilot Project Support
Plan, Jun. 7, 2018.

D. Han and J. M. Jung, “Public safety
standards  and

network technology,”

Telecommun. Rev., vol. 24, no. 6, pp.
751-759, Oct. 2014.

S. B. Hong, D. J. Yoo, and J. S. Yang, “A
study on the multi-media based situation
propagation platform model of disaster site,”
4th ICAEIC-2020, vol. 3, no. 1, HoChiMinh

City, Univ. of Education, Vietnam, Jan. 2020.

www.dbpia.co.kr



I [PSLTE )% shlahd ols) olg-¢ 915 B EAE P B9 A7

£ M = (Seong Bok Hong)

32 : Winitech Ltd

1986%1~2003 : ZHFEF-)

20043~2007 : ALk

2007%3~2009 : QAo stw

20094 : ghEiEw  HeEmT]
o3& AA}

2009 3~A GFefE Ayelat

<TAFoE>  AHCT, F3AEA,  oT-H3

Smart-City

f & 3 (Dong Ju Yoo)

37 : Winitech Ltd

2001 : AUty ZFEF
B

20054 : Ay HFET
st} Aa}

20043~ A : G

<IAlFel AHCT, 33<HdEA, oTed, o+
o8>

8 = & (Doo Hyun Pack)

&2l : Winitech Ltd

A AR 7 FETE)
A

2002 : 7gEeEtaL A3t

2003+~ : I 712
zol

<FAldel  APHCT, F3<bdsAlL  ToTH3,

2k X == (Jae Soo Yang)

4] : Dankook University

198141 : ghskgojsta 4l
e

198541 : Zd=efsta  Adxlgs)
3} A}

199313 : W] NIIT ECE Dept.

==
=4

1981 : MIC EAIA}-3

198213~2006% : KT

2006%3~2011 : 2 =k

20073~20114 : 77| = AHR3}EH

<Al Fok ICT4317|%, A X KB3L Smart-City

705

www.dbpia.co.kr



	PS-LTE 기반 화재재난 예방과 대응을 위한 통합관제 플랫폼 구성에 관한 연구
	요약
	ABSTRACT
	Ⅰ. 서론
	Ⅱ. 소방화재 설비의 현황과 문제점 분석
	Ⅲ. 무선형 자동화재탐지 통합서비스 플랫폼 모델
	Ⅳ. 결론
	References


