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[Abstract]

As the 4™ Industrial Revolution technology is applied to various sectors, it is creating a smart production process platform in
the industrial sector. In particular, in the area of disaster and safety management technology, the 4™ Industrial Revolution
technology is applied to reduce industrial safety accidents. The development of disaster safety management system applying the
4th industrial revolution technology is a key point in the third disaster and safety management technology development plan. It
includes development of future disaster prediction and early warning system using artificial intelligence, IoT and big data. In this
research, we propose the architecture of smart safety management system using the 4" industrial revolution technology to prevent
safety accidents in the workplace. The safety monitoring system includes an automated safety monitoring system and a worker's
dangerous behavior detection system based on the IoT, intelligent CCTV, big data, and artificial intelligence technology.

ARlo] : obF |, QHHZAL L] A|ARE, ADLE QHEAIAR, Z7|ZE ALY

i

Key word : Safety Management, Safety Monitoring, Detection System, Smart Safety System, Early Warning System

http://dx.doi.org/10.9728/dcs.2020.21.4.817 Received 28 February 2020; Revised 15 April 2020
@ @ This is an Open Access article distributed under Accepted 25 April 2020
@ the terms of the Creative Commons Attribution *C ding Author: J ho E
<L Non-CommercialLicense(http://creativecommons orresponding Author; Jung-ho Eom
.org/licenses/by-nc/3.0/) which permits unrestricted non-commercial
use, distribution, and reproduction in any medium, provided the Tel: +82-42-280-2087
original work is properly cited. E-mail: eomhun@gmail.com

Copyright (©) 2020 The Digital Contents Society 817 http://www.dcs.or.kr  pISSN: 1598-2009 elSSN: 2287-738X


https://crossmark.crossref.org/dialog/?doi=10.9728/dcs.2020.21.4.817&domain=http://journal.dcs.or.kr/&uri_scheme=http:&cm_version=v1.5

C| x| = 28l X 5}5| &= 2X| (J. DCS) Vol. 21, No. 4, pp. 817-823, Apr. 2020

o4 St E 5 Al
ro sl thep
o] wrefshA o e 1], F871we)
19te] MHgshs Fhed] AR A%
FAlolA g, WAl A5 v el 4 o
[2 718 M9 gelAle] Ak
o oi2e eeka 24
AAE e 9
Hm7]%S Akerd

T

g mlElstel W 7}

dn rH

oX, _Qi
° 2
o3l

>1\1

bl

o

r
%

R
oM.
2 1
a2
o

>~
=

o  rlr K
QL
K

ol
und
N

o
==
rL
o
ol
>
>

R

o 1
[
_(>|L
>

M
£
o X

) ol

b}

o

o

4

5L}
2
ol

F

o 1o mft o

U o yo
:(I)Ié
X

JE 0N 2

o
v

2]

N

- L8 N

F{F ot

o]

o O
= o
H
2
NG )
e

[
ol
)
2
jin'd
o

A

B> ol Mo

for o Nt ox

2 R

(]
RCA.

T
~
o > ozl &

S AP PR

Sk webd A716S Bese] 49 BES
o) BAE cFsle] AAH O 9P anT
22 7% 7] VA E 71

LN
>
ol
bt
fr K

2,
Y

ol
-

o
>

4
|F—gioﬁ
fmT“E

w2
4 o 2y

0|
D
£l
>
rol

o}

i
i
rlo
[\ -
o
=2
>
2
incs
2
2
[
r:i
AC)
i_:‘l
)
=2
by
o
N
Jr
rot
W~

s

e
2
o 1ot

Amo

=T =2

A 2
UT—'? Uﬂ‘, OE,

o %0
>,
[

ik

2ol FE71ee] A9 As Ul Qstoz snp
QAL ol A28 75 & ekl olek, QhAlaL of
AR 10T A, Bldele] S0 7)4-S gl 219 913

http://dx.doi.org/10.9728/dcs.2020.21.4.817

818

e ANZEOE A dZshe 2Pk A A2
3} 7k 5 S BASRE 7k 07 4, 499 87 nE
YASRE A5 ol AT AA A28 53 T, o
U AN WA 5 9 hAbae] 2018 HAHO

AN 1 H
= Aslal S E A o' ol flsiM 43k e TS

<
<
<
-

HESaL glek TS QMR 714, 53] AlRke A8l
BEG 5 a1 S A R,

2-1 2IBXIS(Al)

1EA5(AL Artificial Intelligence) 7152 ZFE7} ©l
oS 7o Strahal Al 4 HlolEd] wet 7E
o AeAE 248 TAE sl Ve R, Haled
H P darleE FE HledE HolHE BAse
7o ghgot oS5 s
off sl o] wAle] A=
AES R o3 7

=21 =

hl

AR AR A Al E Sl

< B3l ol H| e} G 14, 24 214, T 9 = )<l
AEE a1 9lom, GAPAHA Y AlxEle] Fo] dagFoR
= g85g(5].

N FA 5L AntE Adobddel Ao oo} B4 o
Al A AR = SAMEA, oS 7]%E Toll 285 AL k. 2
A ol dE] Alglol M= e S Adstal 1S o
Z3dh= 7)ol Aol 7Fseit) =, thdet [oT A= 3
gk HlolEE Huloly V&R Agstal A9 I BE
o A dagFS A8t A& 34 98 5
<& ksl 4= Qi) mdh 7)) ARisk wh vldlolE &
st dA FREE vlolEe] HES BA sk ARl
(e}

2 3 WAS &3 4= 9tk CCTVel
Fug]ES A83 A58 Al CCTVE 219
A

wAlae] ol s S B 4 9l

2
o Mu

offf ol udt m
X
off

o o,
=)

i

FUIO i

2-2 AF221E{U(loT)

AFEJEU(I0T; Internet of Things)& $17F A} A
2 Al 7k BAbE 84 a4 A YEYA, AR A
A WS Bk 71Eelth 53], AlA Ve AR
e =R AN AY, /55, AY 5 3 AR
= AIMER TdE0] o] AAZE Hole
ATH6]. 0T AAell= 8 JHE
AA7E dar AAZE 0T BA71ES
A7] el Ak A ALl o
SHA] o ool A= B4 47,

Tk o Fopell A= Tk

)

rlr ﬂlﬁ'f ﬂllo ‘D’
N ©

g o

;

L oo &
o

29
, ofy ot R o

2

a
o M

4 o X 9 %0 2 off it off =
+~
o

e b

;10 |-
o

14
)

[e2

X
j=s)
=

ot gy
oY \y
to

2
5y

o ZUEgo



2-3 HIfj|o|E{(Big-Data)

Hejoly) 7%e Y i 14 dolds T3e ug
% tlolElE Fasel AA HAL B o] o= vle]
HE FEela, e B4 W T B 14 A
g Jlew ad Aug 2L & Ak vHolge Wy
718 g o) vlolE Fol A el e Hole iy
Qg A Folrk dole F47)%olt8]. #4714
o= wle]8 nhe] g} BAE vhold S HEF A3
71 ol ek Qk Fepoldel wele] slae vk

T W dols 2Ae=HA Akl

8917} gl dolElE AEsa AR AmaelA %
FgoeM Aba AFE PASPI ek 53, dole] 242

oM mEE dEe od
off W 7Fe et A A5to =M
& 7Fs A sllErHOl.

2-4 X|sE€ CCTV

A, Mek 5 dgte] e of el X HellA 9] skt sk
e S 22 ASE AAshs G947 WE vt v 5
3], IoT AM71=3t e 7o) FEsEA 712 2
Al Ao AAR S A ARl w9, ol
A = A AE 5 Aeshd Ve T Helds
83 B9l 71Nk AA Z1Eolv DNN 719k 2] 2% 7]

< F7keto] AlaLadles "AsE FH10]. AT

CCTVE 244 Qrae] Aol = 2898 Halvka
s, BT o) Berge 91X, Aelae] YA v
& olu BAE A she] A vele] WA E - gl

M ¥0, gt off

. ZAEUM 28 24

%

R REREE SRS e R PR S
F7)" 0% ANF YA,

T AgAe] sl aLE ZojSar QAN

o
o |

o
-

L, lo o U 2
e ﬂj o S
9 HN 2 o
=4> 2 rSI
LIS,
N =
[‘j q
r N
ox 3 W
o :
Jo o &
g
oy
N o
4
N
lo
o
=)

el

£
e
ol
ri
x o

819

BRI Zol A2 QAT O 24 I3t AntE ok ER| AlAE| M

aici]
ko
B
r

rO
3 ok o g
o
N, fo
Ex
rlr

Ay
M

f
EY
i
H
o

4o
9
fo
vy
rle

o
P
M
e

d

o
1
¥
ogg

A
B
fru

[e]
o
do
i)
tlo
P
i)
=

o &

i
9,

r

T

o

o Qg AT ol
371 a3 ek,

9} 49 AP ekt A
wo vkl gk 2Rl o
At A AR e v
3 919847} Qiek. 913
Hom s WA AFS ool YAy
o PR shhE, 7714 02 QA Mg 5 gtk

9] g7k ) S1g et ARl 72l A0 o)
S s Aol Bast wr, g, A 5
Z11gT, o] Hebg e A B, gule] 2.4, 71
v gEle] A AT, A<ithe] g R Frel B SO
23 71918,

rO
2

o

iml-%
usi%jiii&
©
ﬁ Sy
_Bi
to
>,
N
)
n:?L’

2
Q
ok
>,
o
ot
o

N

194 49 P axe By 98, 5 99
824 AESH JPesr R B84 Agdest 2
T, o, e 5L Esha S8k Sldans ), A
wA], 57] & 23ekn, B ek WA, o9
5& 2T

V. HRIF U ADIE QHMTE| AIAY M

Aol LIS ] e $aH 0w 9]
f48 AP A3 AASNE Gk 712e) hiAta
ARl dlelElst @A) Aire] et 2elgel 87 dlole]
2 Rl 919 W Ths el e SEans A
S 9192 eAZFro @A AT WAL HAs ok P, 1
A v)Ee] 43} BAHYY1ES BT QAT A2
o BAsle] AN RS EEe] Albeks Alswe]

3]
j=4

4-171F Boiz OHRE| AIARIC| 24

473d2] ToT 7Ivk A 87 BUE® A= [13] A+
M= 10T AME of&ato] 2k, 55, o|1tsteta: 5 A
&4 aas SAske] Sehe-= Aujel Ak Au €7
BEUBHY AlaEE Akt Al Alage A 84
L8 FAs] Mujol ARshs Alagol A, €7 g4
AE 71EAel tid Aot glom, 23 Aol Aelsh= dAat
S A AL Qlek -2 Aol AlQkehs AR A

http://www.dcs.or.kr



SREEEEETS

ARko 2 AiAtel QAN S N 2 2] B4, A 87
3} 2] o] o] W vlolElE FHlsle] A4 HelE
ol 7ol Bang WA S Aersict

UPEel Y Asgelel el ek 5y

HI14] ArelAE Aot Hdge) A Jug sie
Z—}OSXH FH FEE o= |zl Al Algste] Al
5 o o Aokslgi). okA Abe)
=] 7] H]—og /\I—EHE

]—10-1—’—

olf

N
e mf

[‘_?(_', oL
o
4

o
~
-

My
2, -l>

f
>
?»?
EL
= g
:U
e

¢

i
2

&
av
2

o
r
o

GRS
243l 3o del
8310l AP 57
A58 5 Q=S gk,

el BRA IBE BUHYS
sPLEE ofZe] FA[15]
AN 52 F9 44t
oEAe) 2PHEE ofER A
gk Al ol o8
@ 2w She AbgALa o

134 AR5 BEHo] A
§ b w Qo] WR|shs Ak oy 714

o

o M
rt
A

plzibs
A=
o2
4-2 A0LE 9%

HMzi| A|LEL] =3

B AT A B3 AR 49 BEL 47

AT 716 B AN, B4 9 A% )5l HEsol
A AE AWHe= ZAA; oFA A A| AE"lap 2 xte] ¢
A Al =RE 239 AntE by AlzEe] AAE
AksaLa} Gk obdl TY e PhE Qhag AR X
AU A5 HofFoh
Analysis
Worker s g
Monitor Bep Prediction
Sensor analyoic &.
Workplace & Wa"“ng
Environment
Analysis
f i i
4th Industrial Revolution Technology

38 1. ADLE oMzE| A|AE Zajelel3
Fig. 1. Framework of Smart Safety Management System
AlRtehs Alzrle] e pAkake A, @A)

gl

SR ol

http://dx.doi.org/10.9728/dcs.2020.21.4.817

820

ZX|(J. DCS) Vol. 21, No. 4, pp. 817-823, Apr. 2020

Bl okfet 37 HolElA Esto] Hele] 40| of
FolAlof Gk, BA, A1) 87 AUE 24417 AEH 0
= RUElska 87 S oS siok ek A, AeiAtel
AQWAE DA A4 oY AAE AT 5 o]
oF B} PHA O olejdt BE 34o] HARIOE o] Fof
EEELEEE SREE

ZPhE Qb A A CIEEERE
A S 24N B o1 A} el A3l 4
A s B A B R B BAES B 919
Z3}3L 572 TR, olelst BE ol wully )
olEuo] ol 7S], 2] B 7 BHE A 7
53} QP MBI St A A BAe A
QA 918 1A A9l M et

4-3 SRI5 X158 OHRIZA] AIARY

A AP AN A2 AYY e BE B
AE 10T A, A58 CCTVE) 29 4+ Fa) 24210 5
oF AASAN AP LT AT AGS lS5H A28
otk QPATIA A2 QPGS AL muk) /)71
FaIA AARoR B 43S sfelsn YL we 5 9
% 70 QlEjso| sk BRI BE, B iz EY
Eahe Agale] Aol RE 4% AuE FHT O
TR Y B AzRe] AE BelF)

Integrated safety management platform

| Communication Module |

Workplace Monitoring Interface

Image Analysis Module | |Sensing Data Analysis Module

Monitoring || Location of device, etc. ) Faults and Malfunctions Audit
List Mgt || (“apnormal Temp. of each Area J[| (__Threshold Excess of NV ete__) Mgt
et

Module

( Risk factors J|| (hreshold Excess of Dust, Gas, etc. )

Data Collection Module

-~
Intelligent
ccTvV

—
=
Gas Flame

Sensor

Noise&Vibratiol
Sensor

f —
Sensor

Sensor

O3 2. ST SRIYAl ALY

Fig. 2. Safety Monitoring System in the Workplace
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