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Smart Device Based Intelligent Lighting Automatic Control System for
Energy Saving

Dong-Woo Lee’

ABSTRACT

This paper presents an intelligent lighting automatic control system to save electric energy efficiently. It consists of
hardware components and a software system which integrates and manages the hardware components. The hardware
components are smart devices, each of which has its own computing power. Due to their computing power, various
control modes can be used adapting to application environment. The software System can communicate with each smart
devices and remotely set and modify their functions. A database is used to store the usage data of the system. The
stored usage data can be analyzed and applied to appropriately adjust the control modes that results in dramatic saving
electric power energy.

Key Words : Smart Device, Lighting Control System, Sensor, Electric Energy Saving, Adaptive Control, Database

* &gty AFE AR} (delee@wsu ac.kr)
- M1 & RK(First Author) : 0= - WA XHCorrespondent Author) : 0| &
- Hgd(20104 108 7Y), Aﬂ AU(1Xt: 20104 11 5¢), AMEHU(20104 11 8Y)



HENRISREEE #WOGE

A5d A6z 2010 12€

LM E
A A B33 43 R 84S ele =
47 AA 02 Qlsfe] ol oke] tjg TAlo]
T ek ool W} AR A E oA e
13 A8 Folul, dRAEL A Ao
o1 Here 12817 $late] A%
Ao} A 2B ALA KW 20004 24k
o, B&HQ A7 AL % 29
of AlzHe] AT ARe AR

d

BN
i)

¢

4
ofN

>
By

o

=
N
of

e BN MR R
)
offl

ol od —n
=
%0,
m{o

2,
2
= ool
Y
BN
oEL

Al
ATH1].

A Al Qe A7) | A A 97k 2B A
ol 71&9 = = L% —i—??_ A ol] ofstof Alzol
U 255 Ast 28X E A7 AY AME
st Alojate 08, A AT e HA AT
T 7H58HeH2, 3, 4]. 28] 2 t) - hardwired control

= A& Slof Ao o] —36‘}1 ohekst e
o] 2-go] o] 9] YA M7ko] Bl & &2 |t

2ol T HFEHU AlA Lﬂ HAE o] &3 =
gAlo] A7} o] FolH o, HE3 WA= AR
7F HA FEa, AEkE AEFEE AR S
AFEIl 71550l HTH A AT, 6,7, 8.

s el Ao A" g H=Y sy,
Philips, ¥ £2] National, 52| Osram 52| Xﬂfol
A& ALHA L, o5 T2 28A o 2

A&zl FH3ta Ty, 10, 11]. H 75 =
W dAIEel F7F Hol FaAYS FAEHY
DALI(Digital ~Addressable Lighting Interface,
IEC62386) working group= THE0] 2B A|0]9] &
< W50 7k ltH12].

B AFolA = oA HAskaL e 27
oA doks 93 Aed 2HATA A Al2H Ap
e B E SR YT e 2 Ao Al 2E 9
TALARR 2L HEEL, AlA, FakAlo)7] & 7
458 o] 9l smart deviceZ 7|3t 2 AL

Aos apel spsth 12 delEol
Argste] AgE 314 Aol HolElE B st Aol

WS 483 24 % Qo) A7) A We 3

II ol A 2 FE]l @
ERES E 71 F3[AL IV Aol A Al zEle] Ta ) A
ol fsted Aty viARtoR Agd} o R
Aol thsted 7] &g,

o] Zt= 7T o %QEL s T EH A T 2AE
Ao, AlAjel] oG AEA o], 25 ol ©HE 4
5o ZFAo], AlZRlelA éuél‘%’s} 2
2K HAsshs d4A0f, 81 B
.

B dAFodAe A9 2L a7 2ds F8te
HAlo] Al 2ElE ApTekgiTh A A2~ OFE"H
of 7xE= I8 1 vk 4 74 24 dvind
O3t 2

._2_



20E ARE 7o g § ofyx] A7 A5y

xR AEA o] Al2E

T2 1. THHO] AlAH =
Fia. 1. Architecture of Lighting Control System

(
-

PN
o
>4
2

A zHA0] AzEs T2 A

2
E 017} fA = o] ATk R5485

Jx]

Q2 oz Ir
>
lo
fru
N
N

N,
=2

A

2
g ox

Mz
oL Y

9 2% HolEE HoleHol 2o A3,
AT WA 25 B 5 9om AAe BER,

o
2L st AE 2AEHe, 158 A

P>

2 ARAAE 3 & Qe FYHFEPOH
= A ekE 2 ALAlols17) 87 414
1

ANzE AA ol TYHA etk SZES

B AR TS T Il A $t

2.2 X|™x|0{7|

A ¥ A ] 7] (local controller) = AtmegabdS AH-&-3}
of AAEL, Hda77) 714 92 7hEsity LCD,
Ao BE, FARE, AdFE T Utk AHA
o7]oll A= AIA, FatAlo)7]o M-S FHst
] R5485 B4 0.8 7} FA & Alojate] AL, 89
2AEA, AFA, A Hase T+ Atk &

AAsE 2301719 B 753 FElE AN A%
s 57l PO W0l B QA om A%Ht) A
Ao}7] 2] B2 T E 17 20] 9t

INLRLNL

ag 2 X9Ho7] EEx
Fig. 2. Biock Diagram of Local Controller

2.3 MM

A4 (sensor) = Atmega8< AHE-aHH, AlA BE(Z
EAA7N 9} FALA), A, BARER FA
AT AA 7L At S 7R B AA Q] A #E
& 4402 FYPCoAA 223 4 Ut AGA 0}
Z 9671 742 A4 753l R485 WAl 02 A G A
oj7]gk MMl AAF A et x| Wh) Aaf =

2ol AES Bddte] AdAelr)e Ass
o § A4S "Hudt) 19 30 A4 B
o

J8 3 MM =85

Fig. 3 Block Diagram of Sensor

_3_



HENRISREEE #WOGE

A5d A6z 2010 12€

:EI 4 —,—ol-X‘HO‘Ijl E—|_l_
Fig. 4 Block Diagram of Power Controller

2.4 F5HH|0{7]

O% 49 F3iAo)7](power controller) HAl
Atmega8< AH4310), BARE T} HapA ol RER 7
AE Stk g = o 3N A dEE  la
RS485 2ol skl AAE o] Qlnt. AlA, =] A o]

7] =& PCol| 9J3f 7¢-& ON/OFF & o] =4
< A& 90, Ao S 718 A7 A FAE A

2510] A1) H5 3Tk

8! 5 HAX| EEL

Fig. 5. Wall Switch Block Diagram

2.5 HALR|X]|

a7 590 B9 X|(wall switch) E557F itk
Atmega8< AHE3ISIIL 22927k 3717} Slof 22
@ Aojo] FASQl] R L&A $AHoR
ON/OFF & < IE2 391, T2 73 Ao &

A28 255 W

ot

=

Il Z=HHO] 2] AIAH

)
>
BN
oL
24
2
>
[>
uiit)
o
of
it
r o)
ik
o
BN
of
2
2

_\i_l‘
ich
P
{4
[l
o,
2
_\;
[
nm ol
(o)
B
i
o
S
{0 F‘E é
o rr
2
i,
2
0,

X2
el
glx
oft
[t
g‘
2
]
H-l
N
2 Hz
ol
= rr jo
PN
of
2L
2

°
i)
=
°

M it
.

ol

-

rlr

HEZ
Eg3 4% 4 1E1§ o 3
& Zgolth 2t A g A0}l A%
dlolE Hlo] 2ol A74atod, 1"5:4

=8 T er A dEx
AR 2AEdE, 158 A
Az g 5 Yok PC A = XoXlElH
Ao1717} g A28 HlolH HEt 7]
of A28 A Aol = YA et

el Fﬂ
&N
of\
o
o
o
it

o}
oz

BN
bl
o g ol

RN
bt
)
X
18

L >{‘E

tlo =
( ){E’
=

okt
=

B>

ol
N
N

]_

o
R}

dh
o
ol

KIE

o

ZYH0TE ATEYH Hardware
ZFHN 2§ MM
| Hofs | [ zzeesy |
e \and BT
| waswir |

Databaseii‘
[ aommos 22 | o -

| gogHoa x| Datase

T8 6. =HHO| 22| AlA=
Fig. 6. Lighting Controt Management System

3.1 ZEMH 2E
ZHA o] BE2 A5} FE FAFE T H T

3.1.1 MoE
AojHE G4 017)E IDERE, 181 AAES
IF0 7 MAAE 72 AAEY] B8 REES A}

— 4 —



ZrtE AAE 7

2 3 oA A Asd

ZGAFA 0] A 2H

A, 2A41& A E AT = Ak Ao Rl o]
St 474 7]5 7 R5485 541E 93t 7]%, A A7)
o} AAM S AEE oA AT F e 7E0] TF
=jo] itk 18 76l A|oj 5 shro] QlTt. Ao} 5t
S AEGd A 0)7]9] A, £FATE E AE Y )
oE|E FH B Yol BAT & Utk =T ¢
< HolHE gdo ARzt HloJeu|o] R0
HeE F =S G

A EARE A28 e S 2N 5 9
Al gtk A YA0]7] 9] AR XA E IDE
2 818 % 9o}, 222 7 Adalolr]e) 7+ 15
AR A DA G, AP Z75(HS), AA
B3 29(24), OE 5 AN 4T e BAT
AU 400712 A GA 719 AdEsHE AFF
13 790 Ae] FA) - 3} o] Q)T
| /‘) - 2 @

ALT) = e a3
& B

g @

i 3

g 1

4 q

38 7. =Hxo{22] AIAR ClE{Ho[A
Fig. 7. Interface of Lighting Cortrol Management System

32 to[EHlolA 2E
BlojElulo] 2 25 Hlo|Eulo] 2
B 4R A5 gk,

B R-et Elo]

3.2.1 Hlo[E{H[o|A 2[R

Hlolgfullo) 2 el Has 3, A, 4
AZE AR SO Hl OBl & A Astar Belith of7]
olli= ZrA|o] &g o] Ao R7} ¢of 2 HlolE S H|o]
EjHo] 20 A Asl= 7153} HolE #4529 245 7]
wo] R E 3= HlolE & Al g3l 710l At

orl

322 o8 EMF
o

HloJe] 4= dlo|Eju]o] ol AAE o] 3l ]
o8& 7haste] A S A% 45 AHE A
T F %‘\E}. A FEH e Vee AYF
Report, 34> Report, AT T2 A7
HE’“}%"‘*"] Atk F5 AHAe] el E A O

@ 71% 27k b

Iv. #+ &

B Aol A AR 2B A o] Al2Ele] AlAg} A
A7 1= AAFE A At HotAFAR FEH A
AS< WokTh 18 8ol A& A7 A= A7
]

[e)

il

&

0, o
_E,

o oot

T3 8 AlWE
Fig. 8. Filot System



HBUEESREMEE Hock A5 Aes 20109 12€

o9 74 84 AHA 7] 1), AlA 2df, -84
o}7] 5, ZHAAE YER = 5X5 23T, 2719
Bl 29X 2 Hof Qlth AT 3X5, 2X5 F IFoE
ur o] ZHzke] AA el a9 o] 181 7 29l
SYE HatA| o] 7)ol EE o] Qint

A @8 3F 19 Aels o] Qloh 74 AAE 913
I 27182 VMLABY Atmel 9] AVR Studio4Z ] &
st ZAEH T, USBISPE S3te 2+ ]9
Atmega MCU? Th22 = HSITH13]. 2% A o]
AZEF ol MSS G} SQL MM E ALgste] 74
St 19 70 A oA Al2Ele] AR QTE
FHo]28l wIstH, ZHARES] AR, FHE
A, glolEflo] 2R 52 Ho|HEA R} SARE

rlr

E 1 488 x| uiEE

g0 o

Table 1. Device assignment for experiment

Area | Sensor | Lamp PC WS
linel PC1

Al S1 line2 PC2 WS1
line3 PC3
line4 PC4

A2 S2 WS2
lined PC5

F 20 71EAES] vl E A sFAT £ A
A N A e iAol AlksE S Zte 2~
NLE A2 2, T4 PCee F41& Gt Al o] 7+
#el 7hs 9402 AT 5 93, AlA <} FAIgle]

FetA| 078 2A1 &0l wet T2 4 AT

X2 J|EMZEDe| H|w

Table 2 Comparison with conventional product

H] aL g AXAF | 71EAF
2= A F A of Yes Yes
A A 245 A o Yes Yes
HE 2 E A o Yes Yes
YA A o Yes No
DBE4 7% Yes No
AMAZEAARZR7S Yes No

A 4 9l

@ A2He 72 ATIEAle B

Ris 1A

W42 AH§ 3L o] AlojA|zHe] 4
3 9tk &, A% AEo] ol 7|2

o e ARuw

A =4

788 3k

J
=

EEAAE A7IAE BEH 02 ART 5

ZH A o] A 2" skl thate] 7] &8kt Al

& teglo] AXUES) o] 58 Bl

2l AT EY 0] Al 2B 02 TR BT o]
Eo 7

ol 22 AsE L 2 Aol Al

9] 9i3) A

WA o)A 228 o] 27l o] o] Hek,
31 A|o| 2] Al zEol= HlofEllo] 2= 7)o 9]
o] Ao} 4534 Ao} Flo]e] Ao |3 ouiA) Bz
318 3ok 5 91, 0|8 WEoE 3

A QA Al WA e

=]

o}
=l 4




ZGAFA 0] A 2H

3 glan, =R AT EojA Sle deedl 24 €
woll& Al 2"l A1 Ado] ol d 4= Qltk ol= A%
ATE, ol& 2] feiM e Tl FHE o83
AZUE Apolo] T4l B4& EstAY 24 e
AR =] Y AHUS &85k 1ol 7hsdtth

[1] http:/Amawvw.kepco.co.kr/dsm/

[2] http:/Avww.finesys.kr/

[3] http:/Aww.energyc.co.kr/

[4] http:/www.han-tec.net/

5] A8E, “FHPAHESZ 7]8e] ZgAo] & #el
AlzEP goFrsta tishY AAR=E, 2008.2

[6] A7, “USN 7/eke) =i Ao] Al=d &, Tl
S oish A=, 2008.2

[71 AY, “BUEYZ H&S 95 HEEGA oA =H
9 gy g wEUsm g AR,
2006.6

(8] &8, A “frHlAEZ AM YEHD 7 A
At zHAlol AzEr,  FFEYS R
*10-01 vol.35 no.1 pp.125-135

[9] Joseph Zupko and Magy Seif EI-Nasr, "A tool for
Adaptive Lighting Design”, Sandbox Symposium 2008,
ACM, pp.135-142.

[10] Vipul Singhvi, et al., "Intelligent Lighting Control
using Sensor Networks", SenSys'05, ACM, 2005,
pp.218-229.

[11] Heemin Park, et al., "Design and Implementation of a
Wireless Sensor Network for Intelligent Light Control”,
IPSN'07, ACM, 2007, pp.370-379.

[12] http:/www.dali-ag.org/

[13] MEH, “AIEFHOJEE o] &8 C & MICOM 7/Z5}
&, EFEWAL 2008

S<(Dong-Woo Lee)

19841 wirfeta oetl WAEst)
(F3H 4

2005\ T el theky AFEST)

QLN

AFEHARST a5
22 2281, Hlo]Elo] 2, Q)



