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ABSTRACT

In this paper, we proposed the efficient addressing scheme for improving the performance of routing algorithm
by using ZigBee in Smart Grid environment. A distributed address allocation scheme used an existing algorithm
that has wasted in address space. Therefore proposing x, y and z coordinate axes from divided address space of
16 bit to solve this problems. Each node was reduced not only bitwise but also multi hop using the coordinate
axes while routing than Cskip algorithm. I compared the performance between the standard and the proposed
mechanism through the numerical analysis. Simulation verified performance about decrease averaging multi hop
count that compare proposing algorithm and another. The numerical analysis results show that proposed algorithm

reduced the multi hop better than ZigBee distributed address assignmen

I.M B o] EHAE Folaat k= Aol oA QlEyle]
2l 22l A%53 A H(Smart Grid)e] o]

Al FAlE AEAA AHAETE A2H9 ct.
AlgE T3kl A - - uide] A A o g, 71& Al AR JlE(DS 3t A
g AL 7Fssld Aa, AFFHOZ o] AN H FFARE AnAP) FERe R ARE w3ghe

Wl 2011 % FoEha el 2Jste] olE]%lS
¥ Ssgostal AxsAlgely) A1 o194 (songbine @ hotmail.co.kr), (° : =AIA#D
{iitdl KICS2011-12-602, AUzl 20114 129 59,  FHE=EA4d=k 20119 19 25

45

www.dbpia.co.kr



g2 A 815]) 3=44] *12-01 Vol.37C No.l

((WAN)

Wibro=2 &l

( HAN W) " (NAN

_‘§ Zigbee

-~

DCU

[Prcrzanes] |

(7o == | @al{ PLC
i
&

1 B-CDMA

pcy
‘\j\

e )

58

[PLG/zigbos].
o

&

(o ==
o

PLC/Zigbee l
SN
3

DCU l
RF ;
— Mesl RF
ol
PLG/Zigbee DC

il N J

T2 1. AT 2 A AR
Fig

PLC B-CDM
DCU ‘\,\

PLC

KEPCO
Network

. 1. Architecture of communications network and Operation Center architecture.

24 ovx] ZE&S A A dYwelzt
3 & 5 otk Al ArkE gl #HddM= o
Y 13 o] 3 i AmE 77 9ZEE {3
HAN(Home area network)®} SUN(Smart energy
Utility Network) 2.2 %Itk SUN =7 4H)
Ao} AFIALE QA F= FAFSEA A
A Gz} E- G748 NAN (Neighborhood Area
Network)Z} AA2] 45 $1gF WAN (Wide Area
Network) 22 FAdg k!

AZe 2ule gml= 4F
2vte Algle]] A3 AF sfte] bl rigd]
7HE AEo Y 5 A T 2 vkl 3
o] Al B oAyt A3
AMR(Auto Meter Reading)®] w3t €47 73 7]
Tk o} AARRle} Am|AL 7Re] ok A E
A 2 9% 7]5S 7KKl AMI(Advanced
Metering Infrastructure)®} -2 <lZEprl AvtE
az]=d] Yo} B5A 247k 9 Aol

AMIZ tielgt ARFA 7|es 83l A,
7k, B 59 ouA] AaAar] ARE Ao R
Adsle] ouz]9 ZHA &S Adske 2t
E gE|= 7|es Eil

Azl ~vlE Aol7)1el AMIS 78] $13F o)
Eflm Aadlems sl dEdm EZ2 RS
Aok 3z 9lek fAloF= RS485 4 PLC (Power
Line Communication) 5°] ¢l

=]
=
2, ZigBee, Z-Waves©]| &=

2
lo,
I
2,
aV)
N
g

b
By
30,
£
R
BN
R

WJ

46

7ol WY Selld FE AMSEI Q= vl
A7 ExHelE], A & AP JIE=EH
o] wAFAl flo] ZFAe eolvl ZAusle Y
AL A8l SEYAS 78k ok 2y
AYAE FTLE A7 dE DA 9
Ag &=} #F3 AARE Qs 7)7] 7T Fye
3 EHo) ofege] wErh wiire] gk ~
nfEALG]e] HEAe]| ul2} HA (Home Automation)
Alz=els sl $i8l ZigBee A1 Aol wWel
= A lek

ZigBee= # A, # 7}A, A8 §o1AE 7}
A A FA AAUEY =] dF3A 71E FY
shbas IEEE 802.154° %30] PHYZ3 MAC
=S 7[Hke® AF$] AlI5<] Network, APL Al
ZigBee Specificationol] #°] x|o{glck

olzigt ZigBee BAITFAS AR AL
868MHz, vI=t¢] 7-%- 915MHz= AHg3le =1 Al
AXL R 24GHz T3 tYS ARl ik o]
23 ZigBee 74 BAlL A& AF =5 Z=
HA 2 dlojg] VEHZE $3t EF 7]EE4 W
E shi= she] F2hE gl 3el o= el
A Aol & & Wl A2~®] VCR on/off 5= &
T 9z, A HE &3 A3t PEo 2 HAS ©S
a3l o83l = Ao FE Zuksl 7)go|c)k

ZigBee VIEY = AlZol| eslo] z2hgd Aw
5 2oI7] fg e E x=vt 7Rl ol xElolE
£ o]83 ok =29E ubHe] dAFEI 9l

%

www.dbpia.co.kr



=¥/ 2vtEaE $64 HE g H8]

H cly)u

o F4

s
T

chl08) ols} o] oz e EE-S welg whoE
daz]Eel B3 A= AEHZE AdET gk
ZigBee WES == FZrjdlole], =2}9-E, AlX =
=2 FAEY o]3F B rEo] shie] vE
AZE T3 A HEHIANA T4 HAE
grdsl= WA R Cskip =g ARl
EAF A 3 WA o shul Cskip <ar
5 2] S8 371A19] 24" geprlEE gol
of g} o] 37k sEpulel= elsElyt FojuolH
7t 7 4 ole AP xEe HY sl Axsr)
eEE g Qe Ho e vEH=ZY] FHd
Zlololt}, e} o|FA =EjFoR PAE UES
= AAACR AME wixEHA =W dulEe
Fa Fk] T71E 5 slchks WAl o] &
At E ErelXe ert el A A 7|E
ZigBee wAF F4& 9 7Ed o U He &
< 7R dElEE A 3 SE8s At x, y)
EE (X, y, z) FE FS ]8R d3E|EE At

gt

I. 7|& o+

2.1. ZigBee Network

ZigBee networkEs T3 ki #B9H 7le
= Z= Fdlold, =heEle} 2hed 715S 2
%+ end device® ¥tk Fr]vle]E]i= routing
71t ozt VIEYAE ARt H3E gich
2Bl = routingZ]5S ZHA Q7] wiitel F3b

wERAS] e Fase s AeEE f

4 end devicex THHE 7leS 7HAIA 971
wjtol] BR9lel A e=E 7P 4 HlaL sleep BE
£ o83l oA £mE A= 7S 2
=t} ZigBee FFolA A= gl e g
2|2 %4 IEEE 802.15.4 MAC®| beacon-enable

mode® 73-¢- Tree routing 7|YE o]E3l,

non-beacon mode 7d-7-°lli= mesh routing 7]*3-S
AR WAk glok

ZigBee Ef] 2H¢H WEYIE FR-AP] WA
= 5ol By 722 Ak 7P WA Zodle]
E7F A9 FE k=R AAE I veA] S8 s
=°| WAL R Fr|vlolele] 77k AP = NE
AA&HA Fcf

i | , i 2 0 [sIe)
2.1.1. ZigBee Network &4t FA st 7|8
718A ez Eg w98 7He A T4 99

[r

el s Extaieh mridelele} ekeele vl
zel Hofsbr] sl AAAA A4S 23
Mg ol 16bit FE FPshe 2'9=65536
Aol wEg FFE & Sk o] Fab vEsz
WMol 2198 slg g St Hek

A oAl F4 o] APst ehlelelt
2rEle 2Rle] MENZ Zold wet I 7he
g FAHAE Z2A He=d ol Cskipdae|ES
&3l AntaA =k

T

1+C’m><(l‘mid‘1) 'i[]?m:l
Cskip(d) =1 1+ Cp= Ry CuX By ™" ‘
Jotherwise
L= Rm

(M

E 1.4 @) ° g W A
Table 1. Variables for Equation

e olv]

Cskip(d)| %2 k=7l &2 £ 9l F4 22 99

G Z x=7k 7 4 gl Hd 2 Al
Lig, UES= Hol| depth

R, Aoz 7H £ gle A 29 A
d 2R112] W ES]= depth

A (DellA e W e ol % 13
2}, Zol7} AA= glar, Hol =Rl e}
rerb 7 S gl FHd o EReEe Al AsA

e o A ()3 4 @F olgslel FaF 4

A, =4

n parent

+ Cskip(d) X m+1
2

E 2.4 @ of g W A
Table 2. Variables for Equation (2)

m Az B rer) 7}A 2 9= router NS

S weo| i HE 9 T el AR
=

=
e A4E FEd Y wuis A Q)] weh

47

www.dbpia.co.kr




glat A1 813 v=1-4] °12-01 Vol.37C No.l

F45 YL Tree 2H9H duEESL HEY
29 "HolE Glo] WAt F4 g sy sk
Aaale 3 dlolelE Agshe Wilolth 224
Br roy 2] peguk doleld Agshs ok
AL AYz ik A F 9 F4AE 999 ¥
ojr 3t et ARl =2RE BAlstmAl s
EAA] A5 Wgke o 4] (3)°] A%E s A
Ale] opE AAlEelAl o] dHelHE AFsta A™

12 eroml o] e Fw oA gk}

of

o] Hlo|E S Wk Hu rrl o] 2o 2L ul

H3ju] 2] 2h9eo] o ojAln

A <D< A, + Cskip(d—1)

)

3)

od714 A4,L =HE 2Ke Faold DE BH
2 FA4E guiit) a8 2& 7 Ty s S
= Fd A 2= sigvl 40]3, APoE 7}
4 5 e HA EeEY STt 4009, vES=
o] At depth7} 3 wWje] FA G o E R F
L ik o] elAlellA B o dzje] zZlo] d7F 0d
W Cskip(0)2] #el A (1ol 2JshA 210] ok
FrplolelE oo F4v) EdEe] 2] k=
8 #2252 €9E 9 A U4 A B8 TiS
AR Fael 18 HalM Fi FHE 12 IS
gl F A ARle] F4 e Cskip(0)#
210 2Rle] F491 18 HsiA 228 98k= W
Alog A WA Zolo| T4 e Il

A8 e 2REl7F 7= AR A4 2= S
7b F4 B2 HRE 99ER et awg
o) F4 3] S s )k g o)
& 37k dule A SR AEE S F
3 akaje] Algk =)o gtk

2.1.2. LAA(Last Address Asigned) 7|
fAdodlAe B AR A Agle] Ao
2 AAE s FAle] o|Foixick X[t ZigBee
A A BAle]7] wlstel Ftell whgk AdE-s
5 . g TAES WAtz Ak
LAA ofwe]E2 Zojdle[elvt 2heEl7) A2
Eo| FA4E I do] 2H "o]Eel ukxq

K
U
—
=3

o
-
£
L
5
T

a8 2. C

m

=R,=4, L,=3 o w°] G4 @
= 4,

66

Fig. 2. Address allocation when C, =R, L.=3
3. C,=R,= = 39 we] Cskip(d)
Table 3. Cskip(d) when C, =R, =4, L,= 3
D Cskip(d)
0 21
1 5
2 1
3 0
, " \.2 %
2/13 o5
26
% 3. C,=4, R,=2 L,=3 % ] 34 &
Fig. 3. Address allocation when C = 4, R, = 2,
LNI=3
B4 C,=4 R,=2, L,=34 9 Cskip(d)
Table 4. Cskip(d) when C, = 4, R =2, L,
=3
D COskip(d)
0 13
1 5
2 1
3 0
e
Fa ghe AR He kR el olol]
Th 3 skl Ex ¥ 32 7 =201 b
A 5 ol o A sl At g0l A
02 K & gl Hd eksele] st 200,
dl=sl=e) Aoy depth} 39 W9 o @Y ol

www.dbpia.co.kr

. o] dAdA & o HAle] Zo] d



e antEgE s S HE Ghe A8d Wy T4 s

al R

r 2Byte 2Byte

]
1
\ |
I
|

Bytes:2 | 2 2 1 1 Variable(0~89)

x Iv I’z
<
.

\

.

N

|
| .
|
5 i

Bytes:2 | 2 2 1 1 Variable (0~89)
Destination |Source 5 Sequence Destination | Source . Sequence
grame Address Address Radius Number FriamecRaiond Frame Address Address Radius Number Frame Payload
ontrol Control - -
Routing Fields Routing Fields
NWK Header ) N NWK Payload NWK Header NWK Payload
= = X [ . - — =
a2 4. UESZ A= zue] §4) a2l 5. HMotste WESZ AlSel =3 &4

Fig. 4. The network layer frame format

7t 0 o Cskip(0)2] ghol A1 (el &lsliA] 130]
ek
29E1e] Mt Fo2M Cskip(0)F=E E01=
£ Ag & F ek =3 FIcvelert XS g9
g 1 2Ee] AR xE FA40) 13/71R] EE
Aokl 1 o R kel 149 A 3
oA == A £ F Sk dE B¢ 29
rroflA] 26 = dolEE wllcky 7l
2-10—1424-1425262] =42 A6
ot 14 FAF 2= B9Ee 24, 259 &
| well 259 2R9E7F 7RR= 26
W A E 2S5 glok il FAFRE @
HE < F A 3] ek deiefel 3
ez s 2-s3t §F 7R-EsF s
t}l. olzgt WAl vEY=a Z7|7F ARl ulet
g S5 7§ e S 7RIn:

<

II. MQtsh= Hia

3.1. XNetske HWIEH3 AlSe| =3 +=

715 ZigBee networkolld] ARgsl= U[ES = Al
29 =L a7 49 23, vES I A3
= F4 d== % 4Byte’} &= v Destination
Address®} Source Addressel] 77} 2Byte®] slt}s)
o Al8-3l)

wfefa] 1% 40|49} %o Destination, Source
ko= b 1ebitd d 7Fed T4 HEE 7Y

W e A dHE R old EAE
dAstr] S8 R =tellxds 2 sellxsh ol
16¥|E2] FAFE (x, y) BE X, ¥, 2) FHE H
$ feAer F4 IS ¥sle] ARSI

39 vEY=lA Felrle 4 AKX k=9
A5 AbPdell A sl7lell 7 AlAel| e FHE

K
o

N
e

=
Fig. B. The network layer frame format of the proposed

ke fEdoR Fukt 4+ gk

3.2. Mietshs FA~ ot i

ZigBee AM UEHIE= AZTH FEE =]
Uorg B4l AmE A Folof gk z2)7]
M= FRAPt dR AT ke 2hed
7158 AX 715E A 3= talel]xdl
FFD(Full Function Device)E Fil “}HA] M=o
= Al 7]Ewke 3= RFD(Reduced Function
Device)& ot} Aokl FHx =98 eSS
bl A8}l 23K HHol|Ae] Az W g
2|E3 7t o] ARt el AEA So] we] F
o= vlE]7)7} A= ok sk 3R 3kl
A9 A 7t FAaY wbgelry. A 23 HW
oMo daElEd thad 2 Aol os T
gt 74 oWl ey} AR A== 7R WA
28] FFD A2 dolelE AF3h &adow
x, ) FE & 4 44 F 278 o=t 289
ARE AR} I3 72 x, y) FE 5 4
Aol ViRl a3lelck IrvjelElE FOoE xFHE
Frjvjolele} FEZEIE Fo] 27| FFD A3

o

.

(B.A)L (3.5)
772 773

(255.1) (255,2) (255,3) (255,4) (255,5) - - -

(255,255)
65281 65282 65283 65284 65285 B5.283
T2 6. (x, y) FHE Helxe 294
Fig. 6. (x, y) coordinates routing
49

www.dbpia.co.kr



ghar Al 15| =4 *12-01 Vol.37C No.1

(0.1) (0.2) (0.3)

agl 7. (@2, 2) w2 Aed A

Fig. 7. (2, 2) coordinates space applying the values
5 yE9 AKX k=5 A "ok CdE Sl
A2 223, 3)eld FAHA] k0, 2)22 tﬂclﬁ
F 2ok 2o FERR A FE 2
SEof] AFsle] RS AR 319 oA
oJHE W2 FE ZLEE AY F49 B4
A xZF e vl F 2Rl g 2] el
A9 FE ZB9EAA ASHeR xHPS 85
HEFHOoR xF s 7l FdlolEelA sl y
Z shivke ghd & 29iA AMxe=sl (0, 2)¢lA
2 ALES s "k ole}t o] 7€ A T
g 7ol 16bit i WS T} A
FgoE2H £ | A4 F 7LES) i 94t
&= 7lH& 4 Sch

9o 23 82 ¥ 74X HFE HE HHAe]
E‘r?—E’& 43Ae] ZEo U el AL 7

£ 2 Btk xF F25 2vER I3l
wiol] 2%=47} Ho} FridjolelE Ajgtew 7zt =
e FE ZHEE uiFsle] A=FReEs Al
=58 o 38302 A= & F sich AR #
2= AES AAIB] Al mlg] AlA k=g T
Aoz AAF 5 gtk (0, 0)elx] 2 ,2)F Hlol
= 2 A5 FZodleler)t Azls AF, x5 gt
< vlasle] dd FESEH (2, 0)°ﬂ EsiA =
3y o] 28] AN xER FA] Afo] 7Stk

Tt ZEEel| wlE7]7} 30}@ 743 2Hs
ks FE EEVE 30 B UIEME e
T 9 Ax 2ZEch vk 138 A= , y, 2)
3700 FoR v x, yEell Sl= =h¢El= FFD
oqehs Fask 259 nlE|7]Ee] RFDe i3}
A Hrk Zigbee ASA 2Rdelde HIAHR
AE Az AAslix A=l HEele} AR wE] o

T

f‘-|~'
Y,
o

=

ﬂl

50

(02:) (0.3.1
35 49‘

L. (0.2,0) / (0;&0) /
———— 32*——-—~"__ :

/ N\ / W

N\ (0.1.1) N\ (02.2) v,//‘ \

" g o 7 &os2
/

ten/l (.22
290
(1.1.2) Qgsg ///.
® / (1.2.9)
(1, 20 /. 291
e
»/»;",:;L—/"’ ~—__(1.2.5)
. 12,4) @298
(1.1,1) 292

$== oy @
(25?25%‘\\0515
O 8. (x, y, z) FIA 1A 7]MF 7 =ale]

Fig. 8. (x, y, z) coordinates on a location-based path
vector

5 Algdct dA7Ale A e #dE
sker A5 dubEA] Aol 7Fed AN A
2 WeE 284¥ £ ok 239= x, y, 2) F
Ao Azpieiel Ame s ol S5 9rk
a3 99lM A83 3 s $F ke AR
e 2 A-E3151E A5 o= 51 ik “ﬁi s
g 8ol Advdel 72| wE W] olE 5o
s, 23 99 (2, 0, 1)oﬂx1 ©, 3, 2)& ®d 7
- % 3 wel 78 AAAA Elel s A
2 wWEE FFD et A~a 2Rl 7lrke =
e FFD k=5 A3l F4F ARk o7
el F 5EF22 £ o] A8 I ARE A
Ag 4= glek wlstell Az] wefelxnct H =2 wE
Agstads W 2Fe] sk S gl
ot 28 102 W o] SRS 43 A
oluf Wid Foll A= WEE A4 FEE A=

e,

]

[o

r:i
Y

_—

¥ mlm

ruln it

(3.0.0)

(2,0,0)

(1,0.0)

(0.0,0) (0.1.0) (0.2,0) (0,3,0)

21 9. (8, 4, 4) FHE F 655367 =
Fig. 9. (8, 4, 4) coordinate the total node 65,536

www.dbpia.co.kr



=/ 2vtEORE 74 2

=N
10
N

Lo Age U Fa

3

A2 Hy 7|uke 39S AT xF50E 2§,
o2 2% 1308 15 AAA Hrz B 7
S AXA FHAR 2] AN YA E

she =Bo] Az WEE ARsle] 24 Hlo]
oA wheE Fag Adste] Aol FE A
ARE AR 5 ck v 23 103 3]

P 739 3%l =9 5 oA =

e 1> o J{N-

41. 45 "o+ &4

2 =rellA] AljKeE (%, y, z) FFE FE A8st
%ﬁ'\_ 61—1:} l:ﬂ—/\] ° ZigBee ,‘hLL/& T -5"__,}%} H]-)Jq_
Copy EIE7 B WE] Fo) S0 o] v]
wac) 2hEe sl ol ¥ Fo AHA
Fhcpel wheh Rkt ebEl Hlge] 4adc) E
AL & F e = HollH F 9t FEE &
|4l 2}9-E 7o)l wd 4 glr) FAE Al
H7} dae]ES 9d WAlE oo Feldt o
o] 5 AAsielen FHd VESY = =77} 65536
o A9l 25502 AN de HE FE
7 lssisdek § 7HeE S 7 ) Q9le)
o) Ang Waie BF §F AeEE s
mEol TR ¢ele] e mE F 7k
Aot A8 27] AAF uf B2jr= A}
A w912 AHHE A-Y (x, y, z) F
e ol It %‘m bite x5& FE
TPE, yEES AE 29E, 2EE alubdel AlA
sme) o e SPEls e 4 @l w4
7] FE P9E wm o} Al wEe] 48
AdatAl xlck

N
==

© [

lo to

M o

ﬁrkl R
N =

¥ 1 FE 29H wue] A4

2" < (20 —1): A BEF$E] 2o A5

27 X 2% (2°—1): AA x=9] 7 €

E st Ao 655367 weE wAsas A%
7|1& ZlgBee WA A g 1 Gy, BFEFE
I Aokt (x, y, z) FHE 3
w3k Zoltk A 4)ellA (8, 8, 4] FHEES s}
of 16bit T W9IE LF AESIRE ASolck

S 8bitE TS S 28-256004 Zr]uo)

¥ 5 Y7 F ¢ HE & (= 65535)
Table 5. The comparison table of the average hops(node
65535)

e Cskip a2 e | Kyz)  F
- =uz 5| . *F Fuz g
== ) At & .
T T
15 3.5 3.0 2.8
31 5.0 3.9 3.2
63 6.6 4.4 3.5
127 8.4 5.1 3.9
255 10.2 5.9 4.2
511 121 6.6 4.5
1023 14.1 7.3 5.1
2047 16.0 8.0 9.3
4095 18.0 8.6 59
8191 20.0 9.3 6.8
16383 22.0 10.0 7.8
32767 24.0 10.7 8.1
65535 26.0 11.3 8.9

[= [B]X]

—e— (x,y) algorithm
—a— proposed algorithm
£ —v— Cskip(d) algorithm

The number of average hops
@ o @ 5
1 TR |
\\ﬂﬂ\

T T T T T T T
0 10000 20000 30000 40000 50000 60OOD 70000
The number of nodes

03 10. == 6553670°] - Hd & vl
Fig. 10. average hops (node 65535)

M,
=N

kol 1% wlaz 25571e] FE 2eEe] 5 &
o

G @ 4 glom, A P9Es) a9 AN w=
Ax) e wpew Puk & 9ok

28—1 D FE 2F9E =9 e

28 x : ABeheE x| s
28><28><(2 —1) : AN =9 A5 ©)

I8 115 B9 Aekek HRAo] ZigBee #AF T
& 83 71 Gy EEFel vis) A3 o
B &Y g7t A3 AL £ 5 otk £ 63
a3 12+ FHd k= A5E 2552 WH9E 53
23RS 7T 7€ daEE HE F AlE
gk Aok

www.dbpia.co.kr



gl A1 85 =54 *12-01 Vol.37C No.l

E 6. ¥ & 4 ¥AE (& 255)

Table 6. The comparison table of the average hops(node

255)
e o 1Y) (%, Y, 2)
T Az dd g | AEETES
3 2 )
2.7 2.5
15 3 2.8
31 3.9 3.2
63 4.4 3.5
127 5.1 39
255 5.9 42

J2 11, k= 255708 A5 Fd § Bl

Fig. 11. average hops (node 255)

a9 12 ik oPE S IEssle
nle wEZ|7h FHY) 25577 S aested Alg
At groleh. AKRE WAo] 71 ZigBee ¥AF -

2 g M Gy, ETEIEST v sigle A

T 4oy

W =rdlAe AvtEaR|= 349 ZigBee -
A A FAaAA g9 vl 2eE daEiss]
35S A7) A8 FAE Fe A8k AR
dye]ES Aleksigich

7% ZigBee T4 FAY =ZHSY FRAME

source address®} destination address® Zb 16H|E

>

o

3
e B &, y) BB, B (%, 7. 7) S2E £
3}

o et aelw ool wel A et
W] 7kl 913 7l twelEg A

3
ARt a4 e daElge] ¥ H H:

1 —a— Cskip(d) algorithm
—e— proposed algorithm
iR
10 s
9 P
@
g 8
® P
o
3 ¥
©
o g //
& /J/A
5 9 et
24 T
E pd
2 3;'
2
E 2
1
% 50 75 700 125 %0 5 20 225 0 2B 30
The number of nodes

o] vlEd wet wixg =] gt Flshi
A 712 GaelEud sddt de §F A4S 6
o} Al HES I F 7T Folethe AL 1
2 il Eo ¢ wE A$ETE Z844
U] 2mg ojw|ghcl

298 d4hE FAE o A2 ¥|E date] 43
e gL A ARE Z] wfol ko

7hael VESZS] Efl 7h4v) o] Relxict dA|
Smart Grid AFJe] W=l 9l 7Rl =e]
739 2010~2030171A]2] 31 AlFe] AlA Sl
o} 5 74 Wdo|u olgE - oy 749 A
5 ol Agslas A £84e F o) AES

d

8

74
=
TA

[1] http://smartgrid.ieee.org/www .kesl.org

[2] National Energy Technology Laboratory for the
U.S. Department of Energy Office of Electricity
Delivery and Energy Reliability, Advanced
Metering Infrastructure , February 2008.

[3] http://www.nist.gov/smartgrid/

[4] “Wireless Medium Access Control and Layer
Specifications ofr Low-Rate Wireless Personal
Area Networks (LR-WPANs),” IEEE Std
802.15.4-2003, IEEE Computer Society, 01
Oct., 2003.

[5] X. Li, K. Fang, and J. Gu, “An Improved ZigBee
Routing Strategy for Monitoring System,” The
Ist Int. Workshop Intelligent Networks and
Intelligent Systems, pp.255-258, Nov., 2008.

[6] T. kim and D. kim, “Shortcut Tree Routing in
ZigBee Networks,” Int. Symposium on Wireless
Pervasive Computing, Feb., 2007.

[71 D. W. Seo, D. S. Yun, and S. H. Cho, “A
Network Performance Improvement for One to-
One and Many-to-One Communication
Environment in ZigBee,” Internet Magazine
ElectroScop, Nov., 2007.

[8] K. Khamforoosh and H. Kamforroush, “A New
Routing Algorithm for Energy Reducetionin
Wireless Sensor Networks,” IEEE, pp. 505-509,
20009.

www.dbpia.co.kr



w 2vhEDRE S AE e A8 U Fa Gy

o

(Young-Hwan Oh) 3]
A B AAsAEE

3} R

[9] ZigBee Alliance, ZigBee-2007 Specification: 29
ZigBee Document 053474r17, Jan., 2008.

[10] U.S. Department of Energy, National Energy
Technology Lab., Modern Grid Initiative, http
25,

[11] Wikipedia encyclopedia, Smart Gird. May, 2009.

2l & Bl (Song-Bin Im) 3%
2002 29 Eesha A=p

2007+ 39 ~3A Feoista
AR A58 vl

<A} H-ok> Smart Grid, ZigBee, Security

a3

www.dbpia.co.kr



	스마트그리드 환경에서 좌표 값을 적용한 빌딩 주소 할당 방법
	요약
	ABSTRACT
	Ⅰ. 서론
	Ⅱ. 기존 연구
	Ⅲ. 제안하는 방식
	Ⅳ. 성능 평가
	Ⅴ. 결론
	참고문헌


