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ABSTRACT

Recently, we are using wireless system based on ZigBee technology. It solves a complicated space and
frequency movement. Then, we had studied it for improved performance. So, we are must concerned about
routing protocol for improvement of a weak point of physical feature. But many researchers are not focusing on
developing Routing Protocol.

In this paper, we proposed improved routing protocol using AODV for wireless system based on ZigBee
technology. And it is analyzed the simulation result which compare with original and improved AODV protocol

based on ZigBee network.

I.M 2 = sla glek 53], ZigBeet A Y EAS 93}

of A =glon Fxr} Zhdste] wlolelofe] w

A HENZ 7o 343 WHoR Qs Aok Holellx] xRgsl7|ell HFReE F)golei!,
thefgh Wofelld] 71Ee] A UESA S il Wxe] 2l9E glo] w = AloollA 2h$-
A dES=Z ez HIlATY] 93 B A= glo] o]Fo]x|= Ad-hoc VIESZ HeS #dslo]

* S| wS g E] A welt]o]¥sakydman@kut.ackr), ** F=7]|EWSwkw Sl ulnt]o] & iymoon @kut.ac kr)
T E D KICS2009-04-140, AUz} 20099 49 19, FHE=r4dxl 2009 59 6

703

www.dbpia.co.kr



g2 A18}1E] 3= 54] "09-07 Vol. 34 No. 7

rrof o]lFely FrIE & Aol e WES

2 AL S1g 2ol F8sA] otk ofEd vE

=0 2heEE AMs] S1ste] ZigBee ollA=

Ad-hoc YEHZNA de] A-83k= AODV #§-
B TR2EZS o] gFh,

AODV 298 ZZeZo glo]ele] A% 23o]

]

oS wol|ut 28 H2E BASl= Reactive HHA]
of o3s) xEEER wmel offe] WHME FA
Ad-hoc VIESZA o] ARSIl six|ut g

A= 298 H2E Lifetime 9] gho] A|A3gk
AZ7A WElslA] odof ko] olFel ulE A=
+ #HAe] Awr} BAslel % Lifetimeo] 2|3kl A
& 7189 TeE ARE o83l dHlelert HE
Hop>ol

olel], ® =Foxi 7122 AODV heE =7
EZO] TAAEE /A JixdEl AODV =9 =
REZS A8l QualNet 4.5 UEHZ A|EH0]
A Zras d8ste] 1 S H7) sk

2 e AS o Ak Al TAelA=
ZigBee 7|%el tiste] dolcl Al MAN= 7]
£2] AODV 2h-H ZREZ| tisle] 7|&dla,
o]5AJo] uIME}l ZigBee 7]HF] UES ZA] A%
< A 5 9 JiklE AODV BHeE ZEE
5 Akl VA e 48 21d vES
3 AEdeld =Rl tigk Aviel AEHelA
= gk AvEleE AR 2Ela AeEl At
Lol o] gl UELA AEHA A
et vtz Al VA B =] Z
< P}

e M

¢

II. ZigBee 7|&

ZigBee 7]&S % UYEYZE, MACMedium
Access Control), 18|77 8] AZFSZ A=)
t}.  ZigBeeolx] MAC¥ E7] A3L IEEE
802.15.4°14 7} 7oz AAzoZ ZigBeel
A 73t A v EY =) 58 Aok

2.1 ZigBee Alliance

ZigBee Alliance®] 353} *$]+= IEEE 802.15.4
A xE3E vHl 22 A MAC AFe 4
Aoz, vEAZ AT 58 ATl A &
& AAsAL o] 7kl 8 AT Mue
o]e]ql APS(Application Support Layer)2} APF
(Application Framework) ~12]3. ZDO(ZigBee Device

704

APL:Application Zighee APL:Application Layer
\ Application ZDO:ZigBee
™, Framework Device Object
NWK:Network N
.
e A N
.
™ APS:Application Support Sublayer
MAC:Medium Access \‘\ i PP 4
\
N

PHY:Physical IEEE 802.15.4

2o

T2 1. ZigBee Alliance®] %3} ¥

Object) 2 Ad=lofle) -8 7Al1%2 ZigBee Alliance
o5l APS®} ZDO7FA| EF3}E 393, APF+= Hl
tlEolAl =] 9l

2.2 ZigBee 7S 2I5t AT ES)0]
ZigBee W& Sl ohgat 22 Al 7K
o] gl

- SMAC(Simplified MAC)S- o]-&3l= Y
FEeolw 7B zhdeAl 7 5 Qlrh(El=
Ao1g=l SMAC zle|Beiz]E 2g3fe] 3
Sz 2aas 2H)

- IEEE 802.15.4 2~E13 o]&3l= v
MACS o]g3le] tlefsl 7|55 o &
ek

- ZigBee 22€1S o] 83l= W
T A] ARRslof 3tz 7R BAlslA| RE
7155 Egsla gick

S

2.3 HEY3 AS

ofe] FFe] SAMI vEHAE A T~
H7)E] ARE Famks  QEE les Alst
= AlFeln] ESZ Bty 2lpEde]E g

-dlelejAn| 2 ¢ ool ZHjlS % - FAlskaL
HE$ = §t}E 2218k= NLDE(Network Layer Data
Entity)+= NLDE-SAPE ©]-83}o] APSAHIZH dlo]
Bl 541 3w, MCPS-SAP(MAC Common Part
Sublayer) dlo]E] <lE|Ho]~E E& MACASI}
A5 gk

- Yl IS B2 = NLME (Network
Layer Management Entity)= MLME- SAPE ©]$-
3lo] MACAIZS] #HelE Sl BAlely, 8 ==
38 APSAIZo] ophd ZDOE £ vWlEY= A
e W 5 9o oluf NLME-SAPE AR5
=418kl

- SAP(Service Access Point) : AlZAfo]e] dH]o]

g

www.dbpia.co.kr



=1 | ZigBee 7WHS] A VIEHZelA o] FAE w23 A4S AODV 2HH ZREZ| AT

ﬁ NLDE-SAP

NLDE

NLME

Basic frame handling

Route Discovery and
Maintenance
Network management and
addressing

ZDO

dvS-ININ

Device Management

MCPS-SAP MLME-SAP

% 2. Network Layer H3=xwl

7} Adshs Aq3s b, SAPES o AlTS
2] PIBoll A%l Afu|sel Lo tig 25
gtetsle] sgshe dHole & ALt

I% 3 ZigBeeolA A|sl= Al 7IK9 HE
A= el weiFa glep,

ZigBee HES =] wg] Hefelld, 54 xx=r}
e BE kEES AR X w o] kEE
Afet 2a e ARE dEdag sne T
A¥ = ol AP M 87]%0] vk

D)
o =
N
\/Q \k/ // \\\
vt
/ \ D)

'\"/
Mesh Topology

Star Topology

(o
O X
Z\ ey
(e- =) \_) ) PAN Coordinator

/‘/\w' =/
=/ J\‘ (:'j' Full Function Device
(D)
= O Reduced Function Device

Cluster-Tree Topology <+— Communications Flow

% 3. ZigBee VIESH = A4 e

24 22 A&

4 AZFL AHHele|ql APSe} APF, ¥l
ZDOE. FA 5o 9‘}\1—/}[8]

APS*= 7]7]| A AWt ol AlFzALe] -84 A)
oAl o] g3l URMAQl AMu|~E AlFste] o]F
o) =D AZH 4 A Alele] E|He]

S8 % Application(APL) Layer

SSZY YA X| 28] 7|71
Application ZigBee Device
Framewark Object

(APF) (ZDO)

28718 £875
Application Support Sublayer
(APS)

T2l 4. ZigBee % A=< 74

25 AF3h) o]zidl AH]~E APSDE(APS-Data
Entity)2} APSME(APS-Management Entity)7} A&
Eis=d

ZDO+= HES]Z <lollA] 71719 &g Aes)
3 UESZ 717] Alelel] vy Qo wigk Az
o} 71718ke] el IAE AAHTE 7S T
T =3k ZDoE S-gAA] 7|7 Aef 2} v ES
= 7]%2] 0143 I3k APF A=l &8 A9
o e o] 5 Al

. AODV ZZEZE9| JiM

ZigBeeollA= Hlo|HlE AFeh= HEE A3
7] 13t 2198 TR EeZZE AODVE AME3lch AODV
+ Reactive WA 02 wto] 9)x] W3p} we X
ez e Age ehed ;ﬂgc]qﬁ 61,
E AeA= 7122 AODV #H$E ZREZo]
ARE WAska olF JHAds] % WS At

3tk

3.1 7|&2| AODV 224 EEE—E—

ZigBee oll*= dlolEle] AF 24o] 9l wfell
298 ARE 22X ARSI FE= Reactive W29
298 Z2EZS A8t} wElA Reactive WA
o 71 tl3#A<9l AODV 248 TR EZo| A8
¥t} AODV 2h$-8 Z2EZL gloJg e Q3]
& u] mit} o] -=ofA] RREQ(Route Request)
WAAE Bz sl FHAE Puc) of
HAA S HES e RREP(Route Response) ™ A|
A% 3%% wee] Aol A FA He
gl o) e Ea Mxle 3o} 2h9e Ans

-

Agai) w3k s S selsn o ARE A

705

www.dbpia.co.kr



g5 A18}8] =4 °09-07 Vol. 34 No. 7

NextHop
Dest Y
/ AB AC
— AA B:B cc
RREQ RREQ RREQ
A B C D
RREP RREP RREP
DB AA AB
B:B D:C B:B
CC D:D

RREQ(Route Request)
RREP(Route Response)

J2l 5. AODV 298 Z2EZo Fab

3.2 7iMEl AODV 2IRE Z2EZE
7]&2] AODV 298 Z2 e Holee] Ay
Al A4S 93 AR AAW FQoA]8ta, X454

.
A 4] A2 ARE wRs 2 sleh. olel,
=4 A3lelAS] 7129 AODV 238 ZEel

M

TAAE AL o
Qb

WdE 5 sle e Al

¢

3.2.1 7|1&9 =2&Z1}9| Xjo|H™

72| AODV =H-H ZREZS g W Az
2o AR7E EeAHQl ®3 sHR Qldle] g
HA = @ AEAoRE A" ool B
W AR AR " 5 A3l Aol A 3 vt
t} 2198 A2 Lifetimeo] A% ulo]E =|o]
H= sA7F dAx] ke Lifetimeo] A& <7}
3l7] wstol). wEhA AR kTl 2sle] A
o] ARE A 5 01_0_01]1: 7].-.,] 7 Z2ake- %
) RS Ao w HAQ AR AR 9
Bk oo, A2 msel ojsle] WA & 5 9)
#HAe] elgE] AR AHsES 71E9] AODVE
7Nk El—rEl ZREZS AR Ak 2k
Bl X2 B0 Lifetimeo] ¥ AAEW 2 A7ko]
T=d 77}74 HZ Hgo| A-F3ieiel® Lifetime
S el s o= vk uwlEpbd aAsl
Lifetime3t®] 7]l wel 2h96 ARE Pt
=z 298 AZE AA & 5

:

i r{r

706

3.2.2 #2219y A= MY Y

%] 62 AR B9Y ZRETe A
s15je] pde) WSl B3E T o o)t of
ge o] Wsl A8 gl Al = o
o = 4% TS Ada oklel % 13} &
2614 = 09] 29l HlolRe Tha} o] vieh

ll

0] o (0]
| | |
© @ @) @O @
1 | 1
o o 2]
at 60(sec) at 90(sec) at 100(sec)

12l 6. 71%F AODVY] 258 A=

E 1. 2AE

(i)

rEof|x1e] AODV 2H-E Ho|&

Time Source DES Next Hop | Hops

60 4 1 3
0 0 1
90 0
4 1 3
100 4 1 3
E 2. 348 x=elde] ARl ZREF ey Held

Time Source DES Next hop Hops

60 4 1 3
0 0 1
90 0
4 1 3
100 4 1 3
o= 71&

St 7ol wEe] gAjle] Yl AT
°] AODVS} Algkels 219E] marIel 1o
glo] e o7} glt}. 1 o]fi= wro] Wz} ¢l
7] wieel] A5ell AR 2w ARt #Ae] A
F2o]7] wjie]rt.

a3 72 9] A =] g gle] MAdsh=
7HS9] 7122 AODVEFeE Z2 e o] akse] A
2E BolFy 9l 2% 73} 3E 394 Hi= vle}
Zo] wee] FAge] Al Bejxlal =7}

(0] (0] (0]
1 ! !
@ o||o © © 0 g
1 | 1 /7
o o
at 60(sec) at 90(sec) at 100(sec)

a2 7. 7]1&2] AODVe] A&

www.dbpia.co.kr




=% ZigBee 719 -4 UESFelA o] EAS 723 /HAF AODV 2H$E TR e o

E 3. o]s3hs kEol4e] AODV =h-H HolE

Time Source DES Next hop Hops
60 4 1
0 0 1
%0 0 4 1 3
100 4 1 3
(0] o
1 N o.
@ o| | © ®@ 0
l l
O ® ®
o (4]
at 60(sec) at 90(sec) at 100(sec)

a2l 8. Al ZrEZe] AR

F 4. o[el o] ARk ZRET 249u ol

Time Source DES Next hop Hops
60 4 1 3
0 0 1
% 0 4 2 2
100 4 4 1

A=A o= Helol7] witel 7]Ee] 2heH A

a8 83 E 4= e vlESI AEelA] Al<kst
= g9 ZEEZ] 298 ARE HFa 9l
th 90%¢} 100%004 HIFE niel o] 7]
AODVe} th2A] #HA o] ARE AEA shar gk

V. M5 &M
Aletsl= 7|A¥ AODV 2h$E TREFS HE

=z AEHelAd ZE S o]8dle] AN5S Hrt

shaick

4.1 Alg2jolM &

Aokshs 2hed ZREFe] A W7o} okgt
Al EHo]AdE 21514 Scalable Network Technologies
AR g AlEEleld =2l QualNet 4.5%
o]-g-3k3drt.

4.1.1 AlB3olM =233

AQksH= AODV 298 TR EZ] AJ5g S
7] g8l AlAl VES=E Pk AEsie
s Hrlshs AL vlgot AZE 5o w@e Al
oz qlsle] A Erls FnE e e
AREE L gl AR Al Bl RS o]8s)
o gt A5 53 sk

QualNet 4.5+= 7He] UESF 7|ubellA] clefgh
ZREFZS A, ¥4, A5 vESZ - o Z=A
ol 55 AAIR T3] Hell 7MW kel
3] TAS BAEk 5T ¢ e AZE
gotolcf'l o) 2 Ea) AA vESYZ AT A}
sl Al &E AL 1 AAE o]83le] Al
otsle= AODV 298 L2 eFo] A58 7Zsla
AR AlzmEloll o] A4S 98 ket AFE F
3 ik

4.1.2 AUz HAH|

AAle] vES= Aeeld HAE 5 ole
T AellA, Alksk= AODV 2HH LR EZC]
AA MESZ A5E <l53l7] $18te] ZigBee 7]
Hke] A vESE vA dHelE PAsla, k=
7F AR e} e=rt Al ARE E3l ol
ol o, 2| eso] o]Fe] AR dofd

g e 1 A% 24 sk

g %

4.2 t=o| nH MEfolMel M5 24

ZigBee 7]%ol A|gksli= AODV #}9E Z2®
o] Aes A3 HAste] ¥ 99 FHe] vE
H=z2E A8k A71A] s kms 5olH, &
A7) e olrh AP xo] A Aol
71E3 Ajksl= AODV #hH ZREZO AT
FA, REE wlgkew wT go] o]%F & wje] A
T B4, gEla k= 60] TSR o%F & uje
e AR el A3 s

I3 102 BE o7} o]5sA %2 ) A%
HE2 dlo]Eje] ofS ZA7 T=|Z olch o] A3l
E3] /A= AODV $E ZZeFo| o
2] Aeellxe] FAlgar AR Flo] ohe}

B

oo tlo i

707

www.dbpia.co.kr



g2 A18}1E] 3= 54] "09-07 Vol. 34 No. 7

1200

1000

800 -

600 -

Packets(bytes)

400 -

200 -

—8— Original AODV
O Improved AODV

0 T T T T
0 50 100 150 200 250

Time(sec)

a2 10, 2R k=M e SRl 4

400

—@— Original AODV
350 1 O Improved AODV

300 -

250

200

150

Throughput(bit/s)

100

50 4

T T
0 50 100 150 200 250

Time(sec)

a2l 11. 7435 oMol 2] Azt

g a7 1164 22 AbsbellA] A7 ' glo]
B XS HolFa glew, o] A} gl
L AODV #9E ZREFO Ao] 538

171 gl

43 Holxl Z2 ol AlejolMe] A 24
T3 128 BAA wEr} AgE AR ol
a A7 ke dlolele] o

3500

3000

400

—@— Original AODV

350 4 O Improved AODV

300

250 +

200

Throughput(bit/s)

150 4

100

50

0 50 100 150 200 250
Time(sec)

T3 13, o Fshs kuelxe 24l A=

ro

7]&2] AODV #hH ZEEFS wrte| 223
dlole] HE WHelelx Hlojvept A= 2heH
ARE AR A8 A" AODV 2H9E ZRE
O Lifetimed At Ao w HAQ Am
£ zholllo] dHleole] AE A5l o A vehgrh
5 3 A A dely AjEke 19 133

o] vepde,

o

4.4 2% H2 OIS Mefollie] M5 24
wee] ofF ARE Yol A5k 2 slel A
AR A @ S gl Tl elie A

v
5 108 £33 IS

& 4 9l Aelrh

E 5. TS ol ktelMe] Al Aq] A=l

00 A9 Packets(bytes) Throughput(bit/s)

§ = g | E g | AE | e

F 1500 AODV AODV AODV | AODV

[}

K 1 864 992 35 41
[N 1000 A

2 6016 6144 250 256

500 7 3 3360 2688 170 140

5 32 32 1 1

0 50 100 150 200 250 6 2464 1536 112 69

Time(sec) 7 1760 2784 73 116

02 12, o)Fske kTelAe Wk si7l 5 B | 215771 | 2,386.29 9543 | 105.71

708

www.dbpia.co.kr



T | ZigBee 714Fe] Al VIESZol|A o] efdt 7HAIEl AODV 298 ZREZ| oI

v.d B

B E=rollAe ZigBee 7IMEe] FA1 U|ES =l
A HA=e] A5e ekl 918 A4S AODV e
S8 T2 EFS Agksla, ZigBee 7|HE] FA W)
EFE A3l QualNetd.5 WEH= AlEHo]
A meage Sl o Ae AF skl

A vEH=E AeAer 78] SlsiAe
P4l dElze) sk 2 BAdel dele Ags
o} AFAS RAAIACE jlt 53], dlole] AF
Gt shudlo] Yole] ATAT AF & Ae| of
Yt 2zEge] feopo] d7-E File] A4S o

[e] I~
S =d 5 Juk

olel, ¥ =ollAE ZigBee FA1 WIES] =l
AME= AODV Zhed ZREZO wA-S /i
37| $1gk whs Al”E vk Al 2heE =2
EZS 7122 AODVelA] Lifetimes A|&5A o7
dullelE A ¥ A FHE AREEl] FUH S
2 29H AZE A o] x=Eso] 9)A wst
o w2 2o gleE ARE wAR) o] £
rro] Wspy} wWAEs ASelA 712 AODV
Hr}p Adeo] & Hoks AL AYe §dle] 1o
Fovk web B o AE E8) ZigBee 7|4b
o FA vESZE ¥R 75 & F s
2o 7]k

N

B
A
ro

Ll

(1] IEEE Std 802.15.4TM-2003 Part 15.4: Wireless
Medium Access Control (MAC) and Physical
Layer (PHY) Specifications for Low-Rate Wire-
less Personal Area Networks (LR-WPANS),
2003.

(2) Jose A. Gutierrez, “IEEE 802.15.4 Tutorial”,
Document of IEEE 802.15-03/036r0, Jan. 2003.

(3) &% v, e, “Alam] 713t 287,
ZA]EF A]5] 2007 02.

(4] Ran Peng, Sun Mao-heng, Zou You-min,
“ZigBee Routing Selection Strategy Based on
Data Services and Energy-balanced ZigBee
Routing”, Proceedings of the 2006 IEEE Asia-
Pacific Conference on Services Computing,
2006.

(5] Ad hoc On-Demand Distance Vector Routing.
Available at: http://moment.cs.ucsb.edu/AODV/

aodv.html.

(6] C. Perkins, E. Belding-Royer, and S. Das, “Ad
hoc On-Demand Distance Vector (AODV)
Routing,” IETF RFC3561, July 2003.

(7) “ZigBee Specification“, ZigBee Alliance, 2008.
01. 17.

(8] Zachary Smith, “ZigBee o1Z&]7Alo]4d 7 A
28] AV8HE”, Chief Software Architect Ember
Corp., 2005. 9. 20.

(9] ZigBee Device Object, “ZigBee document
03525r5ZB”, ZigBee Alliance, March 2004.

(10) Yu-Doo Kim, II-Young Moon and Sung-Joon
Cho, “Enhanced AODV Routing Protocol
through Fixed Expire-time in MANET”,
NetApps2008, 2008. 11.

(11] http://www .scalable-networks.com/publications/
documentation/index.php.

Z % 5 (Yu-Doo Kim) 314
- S 20074 2% e wSHEh
I QlElm|T]e] gl 4
20099 29 Sh7|EnSHEa
AR rc]o]gety) FEbadal
20094 39d~dA F=7lE w4
gt A ejc]e]gety) ut
Al

<AlEel FAUES=Z, 74 e ZEREE
mutel EE, muld IPTV

£ 2 A (II-Young Moon) 413
20004 2 gh=Ekydista
TR
2002 2% =Rkt &
FEAA Hst) kAL
20051 29 g=rabydista A

HEALFE) Fehial
20043~2005 d=AR F3)
25 Add 7Y

20054 39~ =r|easdsia Qlejln]t]e]

oot Ho

Alol FAIRIEIE-S, TR, P

709

www.dbpia.co.kr



	ZigBee 기반의 무선 네트워크에서 이동성을 고려한 개선된 AODV 라우팅 프로토콜의 연구
	요약
	ABSTRACT
	Ⅰ. 서론
	Ⅱ. ZigBee 기술
	Ⅲ. AODV 프로토콜의 개선
	Ⅳ. 성능 분석
	Ⅴ. 결론
	참고문헌


