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ABSTRACT

Access to public facilities such as substations, dams and railway facilities is strictly controlled, and
unmanned surveillance equipment has been introduced and operated recently due to the development of IT
technology and the government’s cost reduction policy. However, if an unmanned surveillance system is
broken, surveillance space, information leakage caused by intruders, and damage to facilities may occur. Also, it
is necessary to check periodical visit by the manager in order to check the surveillance facilities, which causes
additional management costs. In order to solve this problem, we designed a system to check the operation
status of the unmanned monitoring facility in real time, attempt to recover automatically when a problem
occurs, and notify the administrator of the problem. The designed system consists of an NVR that receives and
judges information such as image, sound, and lighting condition, and a control device that detects and restores
the state of the unmanned monitoring facility. The system proposed in this paper is expected to contribute to
the improvement of the economic efficiency due to the minimization of surveillance space due to the failure of
the unmanned monitoring facility and the reduction of the inspection cost.

79

FRARA, FARF, A, EYD ¥lHL #AH(NVR)

= (=] -
FAAEL YL £U09 BAA ele A4 o FEHE HAsk lH, 2]
A ) up Iy CCTVZiH kel 22 HESY A
HeA7 AMo=z ols AFTA AA oA HAEE FFY AS
A9 HAFE Fee AdSe] gyET gt 2718E Fo 50~80% 4=Vt AHE we &
e Ados ZUEAARSY EAZALR I FHEol BES HAT F AUTHL, 3] =g A

- 515 -



Mulo] Aol WASE the WA AWAA 3
G AU thF FAFHol WA Gk of
2 ols) wvbel o% TRAYT AHNE 3
£ % Rugzol waE & otk B ohe
AYAl e JuE ISHA T FAel=
olelg-& 77 B2

B oERol A olH AMe ZAMHel B
A& opRds Aviede B@ AT 4
ashol w34 d¥oz s WAHE HgS
¥ # 9t AFHAA 2L ALB

Y
oy S g ¢

a4 913 2ol Ao ulFe}
Ho 3HE I5& Hg CcCrvaid s A
X5 Q) =

a9 okt AAE 9% B3 =1

I8 dxz, a8 2=9A7F A
of ot FHT olHd FAAREL TCP/IP U E
AZE 7o g TR U

ing System
NVR

]
=

Router [ "_')

Audio AMP_1

"""s< @ 1= @

IP Camera_1

W Light.1 E@ Light.n

Speaker.] Speaker.n

. R

2zt FheEt eSS AEWE FAL Sl A
Z]¥ NVR(Network Video Recorder)ol| #7= a1
fom AR FFAALAA LA ZYE T
Ha Aok SAFAE Aol ofal R HUAA
7h A EHE AAAAE Y] Ao 558 s
o] 4z} 23AE T €A 7
F 2YETL ot AZREANA AW IS
537] ffal opztol A or AFHa o

B =fodAe 71 FAFAAER Y] T o
HEIE HAskA &Fa AR dHE A
dstal SAE F A= AArIE AAsAo. A
AR AoA7I= ZAAAEN Y AFHHE FAL F
= AAF, TCP/IP HE A TS 7 T4l
Hoaga AEn e Y 2718E 917 Al
2 450 Ao Aoyl &g AR
AR g Aofute] Hx] JhestH 7]E UEL Aol
=z f &t 2ed 5 =S st

ot of

2.2 FQl7AAdn]

cCrvabuete] 2294 AR 9 &

A% WYL HIds ofdEI F4E HAHE
uj Aol A 7skE= DVR(Digital Video Recorder)ol
A MENDE B ADE 4F 94 AFH
= NVRZ w274 thAl=i 1tk NVRE 132
9} #o] IP(Internet Protocol)”|¥t 7|}l A
ONVIF (Open Network Video Interface Forum)
EFOE JIYH HEd I ARE st=rx
ol A 8l Aefstar Al Gl AAE A
534S Aske Fa715S Zhar T4l

off

IP Camera

Real-time monitoring

Play back recorded
vidzo
Camera 8 NVR control

User

External storage device

Network Interface

IP Camera

Image Encoder || Image Decoder
IP Camera

Main Memory

IP Camera

IP Camera Central Processing Unit

IP Camera Flash Memory

Video Server

a8 2. NVRe| 72

F7HAQ ZA7F st Al =" o]
A ool wAagle]l b8k Hlgo] EopAE
EAHS BAS] fsiA el

AAE NVRE] 71 2392 =7 A5
AolF 2 wARA AEFE T SdTh
mA ZAARE Fr1Hog b G 4o
& A sheete] #E oARE Fdst=
FEAAFL FEAH Y LELHE DA SE
WE AR, 293 53 2Heo] dHE A

it

S
Aol dg gAdvel dY 2758 A%
BG 2 AojuEe dEss e FADT

Kl
BAo R WAX AERE AY 27138
1 27 AR gAAL 44EE
$g A, welA L AGAlA B2 wIA
A5E 5 A=S AASHAC

2, ol oft
i X, ot

. ZAlEH| XSEA

31 A
NVR& IP7]’UﬂE]—0ﬂ A‘] G A+A 51_7]_ ;%])5]_;5]' o=
AEHEAS Hobs] ,é

WA AAY W GPRIE FAH 02 Wl
Solor Ze PASE BALe Agstar. 1
3& Fhete] o] gAHA e A5 NVRsh

£ tehia Ak

- 516 -



IP Camere NVR

@ Creck pziodc imags E @ Evert output
—_—
h =

@ Automatic detectian by NVR
to ciagnose image yeakage

@ No video attpu: due
to camz-a feiue

O 3. 72t SYEX| =X

Ealy

3.2 F-7A] A

AC AYE A83ts 54 242 &
o] w&o o3l ON/OFF &3<
of 2~479] E3 zw5o] AXHeu FAAZ A
| Al 4 ToA MEHem mAo]
u 7849} o] B3R w5 2= AF
Aste] 7]1&E AFRT Fe AFI}

Power of flood
light

Floed light Network controller

Sensor signal
processing circuit

a3 4. BT ZHS NefPR| TR

B =FoAdEe 1359 Zo] wEg dx &
of AFAME Bty ot = 3
E 3tk AFAAY 82 MCU9 A
AHEH o] F3E w7bx] ofdE
T A EE Y. WEo] FEH
olgZE I #e HEHS Axste HE
DEE YT 83 o] T AR 4]
x5 ZAs ZAE] A AAIZE F
StATE °o] & A %
4 AFARE

to
e

22 5. W Aeiuxl it

v. &8 2
F8& FTALE U FAFAEH Y =Y
e ALFRog Frtsta Utk old wel Tzt
Aldnl e BAAEEE AATeR FAska
9 23Fe A & e By ="l o

2 ERdAE FAZAANS FR 74
9l cCTvzhel, wégn el 23 29
ARl E AN YAHES BAA2DL
Al gAAMe] @xpFo] BAHH 1342 0
2 dg due A9 27185 B1E AE
FE% sk delw 14 27 ARdE 89
BN HEekA ae A AdE BER
% 2 Ao Asd 5 gdEs
SMSA ol A% 2 4ekE S A7 5o

olg B3 FR FFAMEE LA
W el ug dgw A5 o%F BrE ¥
@ AFW Hastd AT 4 A HOR )

o 2ot

84
59
e

L]

ok
D
ok

[1] H. S. Han, A Study on 154kV Substation
Restoration Process - in case of 154kV
substation power failure and trouble with
transformer 51SN, Master Thesis, Korea
University, Seoul, pp. 11-13, 2017.

[2] S© H. Lee, SG. Jung and W. S. Gu,
Self-diagnosis system for substation video
surveillance system, KEPCO, Asan:
Chungnam, Final Report of Field Technology
Development Project, pp. 4-7, 2017.

[3] J. H. Lee, A Study on the Construction of
Embedded Monitoring system for Security
CCTV, Master Thesis, Kong ju National
University, Gong Ju, pp. 2-3, 2017.

[4] Y. D. Hwang, A Study on the Implementation
and Security Framework for the IP-based
Video Surveillance System, Ph. D. dissertation,
Soonchunhyang University, Asan, pp. 9-13,
2017.

- 517 -





