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INlumination Design for Adaptable Operation of
Fence Security System
Young-II Go

Department of Electrical and Electronic Engineering

Graduate School of Industry

Jeju National University

Supervised by professor Seong—Bo Oh

Summary

Security lighting i1s installed to enhance the security of people and
property. To achieve this objective, it is designed to allow guards to
search a large area, either by direct visual surveillance or, indirectly,
by closed-circuit television(CCTV) surveillance. The basic principles
of security lighting is to provide enough light over the secure area
so that anyone moving in or around it can be seen easily. Most
CCTV camera manufacturers specify a minimum illuminance needed
for their cameras to produce a clear picture. These illuminances are
usually given for sodium lamp, and proper illuminance will be

required for LED light source. The designer of area lighting should

-y -



consider a choice of the number of poles, the number of luminaires
attached to each pole, the wattage and type of lamp to be used and
the mounting height of the luminaires. This paper describes
illuminance analysis for adaptable operation of fence security
systems through the actual measurement of illuminance by mock-up,
and illuminance design to obtain proper illuminance value to keep
brightness able to confirm objects considering characteristics of

CCTYV monitor by simulation.
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(a) Mounted type (b) All-inone zoom lens type (¢) Zoom & pan-tilt type

Fig. 2 Type of outdoor cameras
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Table 1 Specifications of HITACHI Camera

Spec.

KP-D531

Sensitivity Color
Black & White

0.006 Lux (x32 F1.4)
0.0006 Lux (x32 F1.4)

Imaging device

1/2-inch CCD

Sensitivity setting

ON/OFF/AUTO
AUTO x2,4,6,8,10,12,16,32
MANUAL Same as above

Power supply

117 VAC+10%, 60Hz
230 VAC+10%, 50Hz
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High-Sensitivity Camera Operation range

100,0001x

1,0001x
1001x

1lx ==n1

Il1lumination ==

0.1Ix

0.01Ix

)X Night Mode(W/B)

Sensitivity =

Fig. 3 The High sensitivity of camera operation range
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Fig. 5 The installed security lights
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Fig. 6 The CCTV monitor according to counterlight

Collection @ jeju



AL
;OO

Mock-up
7}

33 CCTV 7H4)

3},

45

et [5]

3
T

A7k o] Fof Ao}

P
o

A

2
TH

by

-

O

)
W

7|72 MH

Lo

ofl

-
L
.3

—

1
_rdﬂ

G
B

= S e

te, S 9lol AHg5

5

] of

[e)
-

ol o] 4

-

o] ojube] P4l

S W
T 9

el

ik

A

ol
iod
2
TH

iz

;OE

o] HAEx|ojof

A, WA =

s

7EA L glojok ok AAAY ¢

[e]
s

F o= Fig. 70l

g5

el & of CCTVE 7hefel

tol Bebsol A

S

ik

< LEDE

o]
A

BN
T

fsiz
=

=
=

_17_.0

11



| D type LED |

| C type LED |

| B type LED |

| A type LED |

Fig. 7 Type of LED light sources
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Table 2 The tested data of LED luminaires

Height Al Brightness | Hypotenuse Hypoaltgmse COS Efgfgg?crﬁl ﬁmg
[m] [cd] [m] (] Angle (] [Lux]
1 0 1481 1.00 1.00 1.00 0.00 1480.98
2 5 1497 2.01 4.03 1.00 0.17 370.10
3 10 1394 3.05 9.28 0.98 0.53 147.90
4 15 1256 4.14 17.15 0.97 1.07 70.76
5 20 1141 5.32 28.31 0.94 1.82 37.88
6 20 1051 6.62 43.83 0.91 2.80 21.73
7 30 928 8.08 65.33 0.87 4.04 12.30
8 35 i 9.77 95.38 0.82 2.60 6.67
9 40 612 11.75 138.03 0.77 7.55 3.40
10 45 407 14.14 200.00 0.71 10.00 1.44
11 20 176 17.11 292.85 0.64 13.11 0.39
12 b5 41 20.92 437.70 0.57 17.14 0.05
13 60 33 26.00 676.00 0.50 22.52 0.02
iﬁﬁ;ﬁ; 165.66
Table 32 5717 2 FHLe Ao do] 57|78 uidolv} &9 Az

%_}\

, A2 kA upe} vhA Zfol 7t

I} 30W LED# 2] 545 ulas|

YA R 7]E 250W ILUEFS

Table 3 The comparison of light source characteristics

Division Sodium lamp LED lamp Effectiveness Note
. Decrease of
Life 12,000hr 100,000hr replacement cycle
C oni%\r)vneplh o 200W 30W 9296 energy saving
Maintenance | 1-3 year cycle | 8-10 year cycle Cost—reducing
Environmental Problem of Eco—friendly Environmental Mergu.ry
problem pollution products pollution C%rlnzl)n
Color 2000~ 3000K 6000K Improve intensity
temperature (29Ra) (90Ra) of illumination

_13_



Table 4+= AFaao] AAHHo] Q= 250W HEFHZ HOLES 5117

= 271AAM], d¥ e

Table 4 The assessment of economics

Division NH 250W LED 30W Saving Effect

Amount [eal 511 511 -

Using time [hrs] 10 10 F
Initial cost [million won) 113 209 96

Annual electric consurrption
466 37 428
[MWh]
Annual power rates

[million won] 2 2 3
Annual maintenance cost 10 3 9

[million won)]

Table 5 The assessment of LED luminaires

C Difference
Division NH 250W LED 30W (million. won)
Initial cost 113.17 209.71 96.54
Annual electric 41.97 3.36 A3861
consumption
_ Annual 10.68 8.07 A261
malntenance cost

_14_



2op 2 Hgxe] o] ¥wgh 32 vEA xEV]FES AEE oo & A

o[t} Table 62 KS C7658¢A4+= Hxte] did 2= 7]E& AASFIL 9o
W, Table 70 LED H<Shs 7|7+ AA] Folo wE A8dA S AA sk 3l
oh[7]

Table 6 Standard illuminance of KS

Volume of traffic Area Average
IMluminance [Lux]
Road where there is much Residence zone S
traffic Commercial zone 20
Road where there is Residence zone 3
little traffic Commercial zone 10

Table 7 The area according to luminaires height

Install height [m] Width[m]xLength[m]
4 8x4
5 12x6
6 16x8
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Fig. 9 The installed security luminaire
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(a) White light LED

(b) Yellow light LED

Fig. 11 The comparison of floodlights
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719 895LuxE &4 LEDS] vt =32 ILux8 = 4%tk &

Fohs Awe A4 magelA ERAdel FolFe wA} ¢

LEDE @l &3

Table 8 The comparison of illuminances in LED 30W

Distance (m)
Division
1 5 10 15 20 25
Yellow | 152 | 44 | 122 | 6.1 4 2.7
Top
White 20 | 595 | 112 | 83 44 2.4
Left
Yellow | 6.2 35 | 133 6 4 29
Bottom
White 75 | 419 | 159 | 76 46 6.2
Normal
Yellow | 1.7 1.3 0.9 2.1 2.1 3
Top
White 2.5 1.8 1.6 1.7 2.1 2.8
Right
Yellow | 2.7 1.5 0.9 2.2 25 35
Bottom
White 2 1.5 1 0.9 1.9 1.5
Yellow 30 22 3.8 1.2 1 0.7
Top
White 26 | 305 | 4.1 0.8 0.5 0.5
Plane
Yellow | 147 | 20 2.8 1 1 0.7
Bottom
White | 168 | 25.1 | 4.3 1.6 0.9 04
Average 764 Lux Yellow | 11.8 | 206 | 5.7 3.1 2.4 2.3
lumnance | g o5 1| White | 125 | 267 | 64 | 35 | 24 | 23

. — 20 -
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NOTE
- Pole height : 4m
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NOTE
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(Install a new plant)
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Fig. 12 The arrangement of mock-up
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Fig. 13 Mock-up WX =e] @A AA=Z CCTV 79} LED H5S
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Fig. 14 The measurement area by mock-up
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Table 9 The illuminance analysis by installed method

Standard NH250W | LED130W | LED60W | LED6OW BO];I(;:(]))W LED30W
Direction Bidilriegc}ional Unidirectional light
Pole distance 45m 25m
Light height 3.5m 2.5m
Point Horizontal illuminance [Lux]

21 30.0 15 8.5 7.5 6.5 5.5
% 1 0.9 0.6 0.7 0.6 0.6
23 0.5 0.4 0.6 0.6 0.5 0.4
24 5 0.4 0.4 0.5 0.4 0.2
25 100 41 20 45 3.1 2.1
26 2 0.6 0.5 0.5 0.4 0.2
27 0.3 0.4 0.2 0.4 0.3 0.2
28 0.5 0.4 0.2 0.4 0.2 0.2
29 150 70 30 32 25 20
30 0.9 0.8 0.6 0.4 0.2 0.2
31 0.5 0.3 0.2 0.4 0.4 0.4
32 3.3 0.2 0.2 0.4 0.3 0.2
33 90 48 0.9 0.9 0.4 0.4
34 1 0.7 0.4 0.8 0.2 0.2
35 1.5 2.2 19 1.2 1.2 0.8
36 17 15 11 15 15.8 6.5

ﬂlﬁfn?;ﬁie 25.2 12.3 4.8 4.1 55 2.4
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Fig. 15 CCTV monitor according to luminaire install
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Fig. 18 The simulation results in LED 30W
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Fig. 19 Distribution curve of luminous intensity in 60W

Fig. 20 The simulation results in LED 60W
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Fig. 21 The simulation results in LED 30W and 60W

_32_

@ jeju



1-4. LED 130W A|Z2j|0|M

oHel-ak

[elaye]

© 2 LED 130W< o83 Mock-upol A AR&%F LED 130W¢| #j %
N2 Fig. 223 o] 27 @eje 57175 delal 9lew, Fig. 239 A
Bold At %

Maimum Intensity =251 0,98
Degrees=-50 A

B0y A
—— A

bl

Fig. 22 Distribution curve of luminous intensity in LED 130W

Nluminance (1x)

Fig. 23 The simulation results in LED 130W

@jeju



2. =Y Al=EojM 24

Mock-updl] W3 x=2d=3p CCTVEH &4 Az 83t AL %
BAAE e AlEHol AL SFL AYE 26mE o|AAYE Fi 7|79
ol 25m=E 1ASte] dmolwie] ¢ ¥ o) Hied s
S BA% A@oltl 57 4E Mock-upol Al ARE3 &zt F7) dzhe] wid
48 YehE LED 30W, 60W, 130We] LEDE A}F&-33th 30W LEDY]
FEW PFHEEEE 29Luxe] HAFEE 015LuxE #AEE 0.052 e
t}. 60W LEDS +#dd Hy¥xEE 125Luxolil HAZXEE 048Luxz A
TE 0042 dERTE 30W, 60W LEDS EAle] AFg3 ¢ Huzn
81Luxola HAXEYE 032LuxZ #AEE 0042 yebsoh 130W LED9
FyH PExnE 3M5Luxelil HAXEE 0.78Lux®E TAEE 0022 A

—

iy

e ve e yEwth AlEdeolAs Ede] g2te] 30W LED:E 60W,
130W LEDEY} Z%gke goi) #ATE 493 ke Jelo] CCTV Y

Y s}l e5-4o] EolE ¢ 290 HMee € 5 AU

_34_

@ jeju



- e
‘_@: Mﬂ Wﬂ OE >
& M fnoomn oo £ m &
R - ek
o W b e e :
B 9 o o J& iy T ] :
iy LI S g2 ) C
To 5 W W mm E : : @. }
I o| & T3 b R ” : 4
Vwﬁmuﬁoéziﬂ 1H
— ° il z W 1_.1_ &l
C . o _ 1@ m ) N ojy ~
- - tod v o o S S g | g N Y
il = iy fo NoR o K = &3 0 = "B s !
N % o - ok 9 _ - o = E a 3
B T el s 1@ " P = = T o
: 5 : E E %o W 2 |8 E % oo M
. = 5 g i ol NE 3 a - R o] Ho
o N N3 g po Ry = 1= 2 1 : :
iy o blo o dp & 0 ) f rm 4 : rm dﬂ
R g zﬂac@ﬂ = | 5 £
5 ol 3 e z |8 3 o i
2L m% o W = = s U T
> O pa»omr.%m £ IS 8 %m@%
o uﬂL o = o = g 4. + ;!
_ . o
2 ol > ' ©° . LTu W : 1t
7E.ﬂar.ﬂawaoﬁm wm @%%%
ﬂqﬂyvﬂ%goy - | & gl gl 8 IR T
in ww > um = o O m 5 - 7 m. : 1m : w
) Z . O T = = | B g o > o
W m i e ° & g .m W W
my T ol L# " i 2 m : : 3 :
%gﬂﬂoégw,g m.mmu 2 ¥ %
gﬂﬂzﬁuwz & : D%g
e D o NH % Iz : : E m :
Ho Mﬂ Y ,_d% ey . Fe 5 : L : % ﬁm
R y = = S m = T g o i
I i T Q B ! = 8 U 3! T o Nd
e o = 9 | 3 L PEw 5 2 :
T W < N = © = |2 ¢ | £
S 2| @ SES LE m
£ A9 <5 : § % 5
= M < ﬁo o
i :
b o=

Lux 7=
=2 T (KS C7658)1.t} oF

_35_



LED 60W, 130W¢] %2 &

-
1.

S|4 ¥l CCTV sza 73}

Lt

1} O
P

0.6Lux

ol CCTVZHd &

G

T

ojy

—up®l|

ol 218t Mock

-

L=
o

Table 113} 7t}

-
1.

Table 11 The results by simulation

S,
= B
m..5442
SEP|I2 2 22
= g8|S|lo|lc| o | o
= L
-
E
= o
8 g=
E2o|lw| ||
SES|— || % &
T S8g|lo|lo|l o | O
Om.n
T S E
=
%
3
=
=l
. (S
.wagooloo
O © .2
= E
=
& |l=2|= E
> © o
o o
) 3;63
- o —
o 3]
e @ mD
S 4 2% B
e, w w

29Lux%] 3l HAERE 005% Adoz

e

=& A9 60W, 130W LEDX.t}

TR

ﬁo
W

il

Ehllol COTV B g6 exio] Zol

2.9Lux9

-
1.

Attt LED 30W

AFoz CCTV HOFA|A®o] A g3 =

%

W

2
T

Nd

-

O

=
=
o

ToR

o

_ZTI

g SOl

s

Aoz 5

s

%

ojy



559 W

Ly
[€]

=1
=

57

Ly
[€]

34

P
)

R ’E 7]

<]

7l 7] = of of

b %

1

T
=

71E9] Hebs Ave

}iL CCTV 3ol B

5]

o

J

ﬁ-o

]_

7
2
iz

Nd

il

]_

T
5]

E

[©)

e

al
=

=

F33i k. Mock—up

<]

2.50m=

=

=

]

=0

ol Mock—upS A A

<]

ko

2om=z # 9
Hgon oluf CCTVZHW e <

otz Al
A ATt Mock-upell €]

=

=

=

=

kel A

FAAAY AAE KSEE 7249 3Lux =29 E3 Zo|s
_Zr

24Lux= A

o
T
o
ASS
) Y

!
il
1o
R

o
EH

A

EEEL TN

iy

Ao

o} E71% 84

1

Ed=Z Sy &

_37_

oz Atz dh



sty - A 7| Adn)Es] 2009 FAEE =37, pp.129-132, 2009.
[3] ubEsle), =R A A% AF sfol= pps7-89, 2004,
[4] HITACHI KP-D531 Specifications, 2007.

b

A|24734, p.163, 2009.

[5] 199, 2AHE, RHPE 3 HetA 29 2wsfAd, ShadhiEs] =3y

[6] $F3 7], LED. Lamp (IE-030) Test Result, 2009.

[7] Ahd <], vARR-S o]-8-3F LED HHs7] 7] widAlof, gz - x7]dn|3}3]
=3, 138, 2000.

[8] #|7Z&2ke], CCTV &8 viid, A5elE viay & Alg=[D784]], pp.ld-161,
2008.

_38_

@ jeju



el =

R4

& e @9

I

Aol Al w5

-

M
o

e

s
i

il

A
o}

—

N

5] wobA] At el

=3
T

=

7l AAPE"U Y 2glal $ 417

ey

M =T

o

= YR

5o

=N

Ao} 7l

101
2]
i

Tor

b Ay o,

Tor

S} A 7

-
1.

ol el 7t

H

Bl

719 S v

=

=

7]

=
=

T o

Xé’
AEIES

Eas

:F_
g ol A =

3
SFA
S}

N

o] A&

F g =

R4

T

>~

I

¥ vl gl gAbst A9
w}

il

k)
pad

N

o

ojy
el

o
Tor

)
—_

o



s}
4o

ojy
ol

o
Tor

W A8 vk A A=A v

s

1% A

3|

A

Wl 1] Haj 2oleh 2]

o] sglom syt

AT 27 A
o] o] FAaL, Ao ofol

Fvheg

3
R

A 2

& Bao} FAN

o=
=

ujo
o

Lo}

%
b))
it

o
<

A g,

A|m
o

T
H

fi%e)

ol
\A
W

W

0

71 el of A

@ jeju



	LIST OF FIGURES  ⅱ
	LIST OF TABLES  ⅳ
	SUMMARY  ⅴ
	Ⅰ. 서 론 
	Ⅱ. 보안시스템 및 조명설비 현황 
	1. 보안시스템 구성  
	2. CCTV 카메라 설비  
	3. 보안등 설비 

	Ⅲ. 외곽 보안설비의 조명분석 
	1. 광원 및 등기구의 선정 
	2. 조도기준 
	3. Mock-up을 통한 조도분석 
	4. CCTV 화면분석 

	Ⅳ. 조명 시뮬레이션 
	1. 조명 모델링 
	2. 조명 시뮬레이션 분석 

	Ⅴ. 결과 및 고찰 
	Ⅵ. 결론 
	참 고 문 헌 


