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Abstract

A remote monitoring system was developed to improve inconveniences of manual work such as monitoring street
lights by using current sensors, microprocessor and RF communication system. In order to control the street lights on
the roads effectively and monitor them in real time, we can attach current sensor to the street lights which monitors
Lamp, the broken part and state of the Balast, and the amount of an electric leak precisely. we developed a system
which makes it possible to transmit the data on monitoring results in breakdown of street lights and Balasts to the

central monitoring computer without setting up extra data transmission line.

The system we devised can transmit data

through Power Line Modem and RF communication using relay method to the central controlling computer without any

loss of data.

Key Words: 72 % (Street Lights), A3 X 2 (Power Line Modem), d &M A (CT sensor), 9247 A(Remote monitoring)

1.ME

Yedlls FEEN71¢ B4 BHoR o8 7Hx @Y
Azgle] F39a A 9w sleel A3 daHa o
ooy 24 dXEHe Qe RS #Pe oldE £
g A2z 2Fst AAE Pasi)

A 7tes #A % B 3 FAHAM 1947 de 2t
2%¢ V1€ oz HYystu Yok ol B xHe
T ned £ Y strF WUAFE FolbA g 2
AZ71E B3 HAsD B AAdMe dgdday
REAR FLF AFTADE U st 2 € FAR
difolut oft BYdHE Faol AYERZ g3t YUtk

oleld 7t2s FAl R BE AFolM e BHY R
& AFAMCTIS vtolaz z2AA 2 FHEAN Axd

Hgstal 474 #AAAAE AgsAd. Z AYuig £2
dAE0 e 7tREE E&HoE By st A4

ol R 2 o AT

§7) AN 2 FE ERAW, vA
A A g vtes 2 44r 13 B
Hxe] doledd dAzMdA Qo 59
= MEatAet.  diolE

=

ol

-

2

Aol W4
EEREEE

o g

AR R

A &b A
« @R Al TR SR T
[ SRR

el @B A I KRB B ST FE AN B - T

43

RFCDMA%Y L2 FIHAAFEHE Pello) oz dF3
o dolg &40 glo] Ao FAsE ALPE THI
o

TR gEdte W Agd 2EH e vtEFE T
Al dA=H e FHRAYFHE tase dHE &
Tl ZAEE &MY AAE AL

2. 7128 #4 LA A2AH M
21 7125 #ALA BH A2d
aY1e Agd Bdg 0§68 JIRE 47 FdHAMNL

Ho] dA BEEEaAM AHAEY, rolaRZ AN, 7t2F,
AFAMCT), RF 28, T4aAAFFHE 749

[ MainGontrot Unit
+ Wireloss modum |

[] Y \é
onag,
|

RF &4

[ Reglo Base Siston | [ Hosl Computec I [ Andio Bawe Siaton | { Menagement Centar ]

—=— [
L=

. -

.}
~

Whelass Modem(A/S)

[EET IS

o ]

a9 1L 7RSS 447 ALY T




22 7128 #=x dlolg

g
FAHAAARE T A9 PCE Al g8l dEgd mdg |42
Re2 deisle 7125 di@ 2H/§ IDE #EsE )
& Y. WA £ BN 2R FAstax
3% M2 % IDE BroadCasting & ¥, 1 7t2%o] gt A
A3 g FYAAAFE = RFEANE Tt 0%
AYAFA9 d2le AYL 27 Y8 AgHdA AL
e F344 60Hz ol9le Fal£did, F 130MHz F340)
o FANANEE Hol BAL Fh HPMEA 29 (Power
Line Modem)& vlo]lazZ @ QoA Yo 2HAZ(5V)
4 PCAlA RS-232C Driverg® %8 Y& 12 Vel Aze
FSK(Frequency Shift Keying) ¥ %3 60 Hze A& Mo
Ae $4%9 d8Me] 4¥ WRNEE FSK Bzsdld ¢

ol rot

e

N2 BP9 FARZ ojRolm gow, mys i
FSK ¥M£%, AFZER, JAAFHRZ Yrolnc. 43

A FA RHPLM)IE FA 48 BEav Abg e

RS-232C& ElA(Electronic Industries Association)o] <] 3}
TAH] Henm a4 HolE @2 I(DTEData Terminal
Equipment)¢} dlo]E %A1 7/(DCE: Data Communication Equ
-ipment)Ako] 9] IEIH o]l 2o i@ A7|1H A5, HEE
EdolF, AEEE, AF WAL, 4FdL A5 5 A
dov A4HE dolH Tz W& AAER gon
DTEZMS] e Ho]2e tig WEE ¥Fax gt ze
TFA o] CCITT 9lM%E CCITT V.24o1A DTES DCEZrel A
T &332 Ao, A HIs 32 ould My FHE
33 itk RS-232C A& AYH 2el(PLM)# mlo]az
T2 MM Atoje A ALggir),

ol 2 X2 AME ALY AVR 8Bit vjo]laz HEES
21 ATMELA A ©HE ATmegal6LS 870 s4d 37 10-bit
ADCE 7o, Operating Voltage:= 2.7V 55V°] 1 Speed
Gradesi= 8MHze]t}.

23 JI25 LM A

7t2S 47N BANERL A FFA BA Rar
RFEAR, wo]laz2Za A2y, PFAR, AFANCDE
2 vy 7FASAT A3H A ZRqAE AC 220V
AEHE B2 o1& AFAMCTANAM ZA 8@ AN3E
AR E Adds 9Ege it AFEEANEE MaximA}
o] RS-2328 AHEA EelolBE A&l HAPYM BN
st vlolaZ Az MR AloldlMe] AFE H4wrh.
o] Z2AMRE HAPYFARERE AL ANBE 3§
At 1 A3E YA dE FYDADFEHZ RFEA
€ F3lo dojg Ado] o|RALE THIYL HEHO
2 FRuARAFEHE 7125 2 A 1% FAE 95
=& F&h

292 Atd(a)e 7tRES o B35S YEF Y 2o
Hgdsols Pxz 4y g AR(b)E AA7d 4y
Z3 28Z 47 30A AFAMCTE 2339 AZND
ZAFAL ARl B PN Rdo]dal Ho g
Bde nlolaz T2 A9 OP -AmpR =2 FAH 9|
AYHARAL QEAR SE-PLME 2}&3t.o0 ulo|

£ Ko

44

ARPEEYSE ATMELALY ATmegal6L& AM§3tslth.

b=}
5

(a) IS (HBE UER 22 o (b) VH)| L SR &7
FRAOCHE) BHE I AHCT)E 23e BN

(c) Mus Deu(a)ih 01013 (d) RF B QRN J¥ATY
ZOAHMG) 3N & RS-232C% o @st AN

39 2 F4RAAN2Y 24 REY AR

AHA(d)e RFEAE 87] 9% RFESoth. F34 Ug
424.70-424.95MHZo| 1 WM Z W& FSKW4 S  Al&
AFE&EE 150-2400bpselth. TX V1 V2ol zZ2 3ve <
7betd &8e] smWy vew TX Viel 3VE drtstn
V2ol 36VE A7EE &3] 10mW7t vk, E Age
AMe 25 A9t oA A B4& Wit

a9 3.8 712% #AA 2" S/WE MicrosoftAld] Win
~dow XP&FA A AA Visual C++ 6.0& Al&3lo sds
At

a9 3 7tRS #AAN 2" S/W(d: RETH)

Welel A% e 253 25 Aol oJFAY ¥
of xolzg ¥/Hoz 7Y 4 U Ydol PHoz A
F8hod dojg &40] g FPHOZ FAY F e A&
4e Fash

HEAAR(80B) HolH & st th

1¥lo]E = 8 bits,

8 bits= 4 bit ¥4 3% dlojg &7
7t2% Address & ©A4 9

(1) byte= (1¥15)0101,(25)0000

(2) byte= (3%¥%)0101,(45)0000

(20) byte= (39¥5)0101,(40%)0000

(21) byte+ (22) byte = 16 bits group id

o

L



3. 48 2o 3 oy

3Y 45 CT AA £NEE odsr333 BNsY

o AsENe meby NsAE Hee gudSe Awst
2t
ﬁ:)s Do RIS MRS D RIS Mewh WA [ 1YY om0

\f I
TR G —“\?‘P

3

I
W o LR T e
{c) B¢

SCER T

lﬁfww 30
{b) BE M¥

W

& P EE

{a} @8 201 ¢ e LR he

19 4. 7t2F FEHAA

2 4= 7tR50] HYe £UF
& Balast Y#wo] AFAMCTY £8:35E o 1KHz
9 nFERAE7 60Hze AF3 Az A EHoo
1KHz9| 2% A5F)M Hagke 7 Peak #39 ¢
& 60Hze| A F3 AlF 9] Zero Crossing Pontg& 71%o =2
Adol Aztel uter Wzt Jl2Eo WLt FAHQA A
e Peak* 9 A7} 27| E dmsecol| Al AlZFste] W=
7t B RFENAR oF 0secEY] HEVE AAH FEH
22 Tmsec7tA Wt

azv 7tEEY P27 guAs s 14 Aol M e Peak
Aol YAt 271e) dmsecelld o o} 9B} glo] A
AatA A g
a2 AHn nF:Engg 2t PeakA o HF o] 9AMgh
Zero corossing pointol Al Bl A o) 3= dmsecoll A WA} &}

A e Tmsecl M 2ATE ¢+ AT

S L E L

£
=
a1

o S W7

(b) B33H (4D
T e B,

(VLR R ns‘f“& i
(@) A34d P (&9)

Tk B

M Puc DLkx

S0V G S0y

I

- <

IRYC G«‘{O;‘ ;T*nl Y
@ 234 AR
elsh mgele oy

™ GRS W
() 17348 Y (D)
a9 5 7t2% A4 ¥E

7z YE, AR mF Agdd 2
FPo 2 (ayE A7 dHGAAM Y
< Bgo g nFust 1KHz9 nF o457 60HzY AFT
$Feoz B4, (e A7 FEdM e BYeoz
HgEel Ao glu 60Hzo AFw Az wgdc,

45

a9 5¢ (o (e 44 3=, 77 2% 2% dde
Gygo] ¥R Feot

i2s &4 A YA RH

e T B - R - B
af | e eaf zs| | | w0 s
] ] e ilﬂ}_zufi;wﬁuj
o e ]| e wm| ol e en] sw|
[ S L § ﬁJMﬁJE_H_I:fJ__I
o} o] | @ e an] o) s1| su| sal

a9 6 7t2S fARAN FduA FFE AEd oy

Y 62 Visual C++2 o] &3t AlEBdolHE A 7sH
o 2% 94 A S29uA AT AgdelEE & 3
THog Uyol 1797 217, ¥ 637F 7tE25 ZAI7E b
EZ AUt dE 08 g HEMol BypMow, ¢
7l nAgAd wFggoz Pxeol gAYl BE nFA @
Aoz FAAN HIFAETANA 502 3 uHFAA 7
E uEIHs FAES FAFAT

4. HE2 A Jldan

B =Ee 97 #A tRE FduAAEYgeR 89 f
A, U F RE FE AN o2 A maRg A

At é FYRANLDE S8 BYEEE ¥ AYF
o oftR YA Ee FAE BE BFAL A E 7|
o 5ha &%i&@ NYe Yrigoez i £ glof AR
B9 Burg A3 AIIEA #F Ju 24 AANE
ok
B2 o2 #

[1] =@/ 2 %, AvrEdit363F 874 ¥ $&= AVR

” 1 LOVE ATmegal28"
(2] wEdel, 2000, 4YM AL ol 8T 24l

Azt Ag s} sedi3] =83, pp. 107-110.

KC. Abraham & S. Roy, 1992, "A Novel High-Speed
PLC Communication Modem”, IEEE Transaction on
Power Delivery, VOL 7, Nod4, pp 1760-1768

RFTA, 2000, “AEA FA A2EE % A 7Y
Ast FA AT, "EAAG A =53, pp.103-106.
ARl 2, 1997, “HE M B4g o] &% plant #Al
AojA 28", AgHA t=dqs =FF, pp.17-19.

2 1A} o] E “http://www.cadcam.co.kr/se-plm/index.htm”
#} A} o] E “http://www.terabank.co.kr”

11 A} o] E “http://www.millibot.co.kr”

% LA} o] E “http://www.atmel.com

(3l

(41

(5

[l

{d
[7
(8
(9]

[/ R Rt



