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Pro—-active Routing Selection and Maintenance
Algorithms for Mobile Ad Hoc Networks

Young-Joo Cho

Advisor : Prof. I-Yong Chung, Ph.D.
Department of Computer Science,
Graduate School of Chosun University

In conventional on-demand mobile ad hoc routing algorithms, an alternate
path is soﬁght only after an active path is broken. It incurs a significant cost
in terms of money and time in detecting the disconnection and establishing a
new route. In this thesis, we propose proactive route selection and maintenance
to conventional mobile ad hoc on~demand routing algorithms. The key idea for
this research is to only consider a path break to be likely when the signal
power of a received packet drops below an optimal threshold value and to
generate a forewarning packet. In other words, if a path is lost with high
probability, the neighboring node that may easily be cut off notifies the source
node by sending a forewarning packet. Then the source node can initiate route
discovery early and switched to a reliable path potentially avoiding the
disconnection altogether. For the experimental study, network simulator(NS2) is
used. The result of simulation shows that the proposed proactive route selection
and maintenance algorithm significantly improves the performance of networks
comparing to conventional on-demand routing protocols based on DSR and

AODV in terms of packet delivery ratio, packet latency and overhead.
Keyword : Mobile ad hoc network, Routing Protocol, DSR, AODV

_Vi_



1. }\-]i
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o]% Ad Hoc YE$)=(Mobile ad hoc network)[1,2,3]1& 7]&¢] 7|A] =
o] 4 WEY A dAd Feo T4 dz 7wt 29 EE Y
717F olE 3t B4AA AR AHAA F4 AF HHd AASA &
=zt A& doly HFS A% vF F FA Fa=2 7AEH 99
Mo T SEI1EY dolH x99/7 2 A (Forwarding/Routing)el] ¢
3 He A2 89 dEAYZolt 29 12 o|F Ad Hoc MEH
AE FAsE Yol olF Ad Hoc MIEY A #F AFE A
IETF(Internet Engineering Task Force)olX MANET 24t (Mobile
Ad hoc Networks Working Group)l4]& 53] TF3 &5& &g A
=

71€&9] o|% Ad Hoc On-demand 49 #-98 %z FE(Ad Hoc
On-demand Routing Algorithms)[5,6,7,89]= AZ9 &do] HAE AH$
Rt A2 gAE AFeR, gdd FEE WHsn N2 F2E F
Hat7| 7R Zul et Ao gig Fo] At EAF ol A H AT

B Fol Yo F2 9w T2EI) BY XES Aon
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Wireless
Network

(Z¥ 1) °]5 Ad Hoc VES A
Fig. 1. Mobile ad hoc network



a3 2% 71&€9 °]l% Ad Hoc On-demand W2l¢] 248 L Eo
A gxA"e =Z2EZ<Q DSR(Dynamic Source Routing)[10]3}
AODV(Ad Hoc On-Demand Distance Vector Routing)[11] T2 E oA
PaEd(a),bNez A3 AZEHo] LT AS Holg HAFES 4A
FAL FARE(S)NA FA=ED7HA ] P 2— A ((0),(d)o] Tt

E =&dA4E 71€9 On-demand *¥4¢ Ad Hoc 98 ZZEZ
fE2 < DSRI AODV Z2EZ A EA43st 4= A3 #+A
dnFS F/HAZ AFolth. E A7 Y ofeltole FAHE I
A Az A7I7F EAH7] Ao AR ALY A77AA LH5HA
Hd ARE <49 AFo wou Fsn FAHE AR V59
A717F QAA olslz o R & AF, AHA7 1 #F (forewarning packet)
S Y. B2 EAHE s Ael 2 A9, 287 A =27
o2 == B FA xEAA 47 AA AAB D NS AFIT.

a8 Fd, FA == 7|EY ARE AFFHLE HolHE AFste
St Abde O AR RAS AFEY] Y, BRE F2e dAHd o
& FAHA 7S FAgoh



Link Failure Link Fallure

S-At1B-D
s-A-B-g...- x '.-.,s-A-B-D

.,
4 .

@ Data Forwarding @

(8} DSR2l A &4 (D) ACDV 2 A &Y

Reverse path setup

*, X

s e A $-C-E-D

8-C

(c) DSRel A= X EH (d} ACDYS! 22 MEM

(0¥ 2) 28 Z2EZ9 g &4 9 A= A 34
Fig. 2. The processing of packet loss and route discovery



71&¢] On-demand %419 Ad Hoc &8 Z2EZ9 gJE3< DSR
3 AODV Z2EZd| #3t= On-demand 2o Abd &3t A= A
g3 #e 72 dadES F7H 4F A3, ARbstE On-demand
WA el AMd &3 A2 A9 #gwA gxudFe] DSRI} AODV 2
T8 ZREZA H3 2 AR ¢ 2GS dE JRE AT
& Wl opgl o] BNt AREY U AASA FA I gy

3| 71 A A (Packet latency)= A& 743}

r-{m

oL
olf
to
o
N
3
gt
i

ns-2 (network simulator 2)[12,13] Al EdolH oz X
, AIk3hE On-demand W49 Abd 243 7z A3 @44 &
12 F2 7|€2 DSRI AODV Z2EZRT w7l A HqF Ad
1%L, ] o= ShoA ol 48 AFS el

_3:;_1,
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2. Ad Hoc Y EY =

FANEA AN FA dZg &2 oFd & 79 o5 Ad Hoc
HEN R 7HA e Al 546 disiA dF3s3, 24 §AS 9
& M 57 IETFAIAN AFste MANETY] disja A= o
°]% Ad Hoc UEZE A@A] tisr goldt} T3 o]F Ad
Hoc MIEH IS HE& A8 AEd Z2ESEL ASHEE
EQIAZE, AFAZTLE 2Estq HAHEr o FoA WEYIAZF
°o]% Ad Hoc YEHZ HALS H3l /Add Iy ZZEF,
Table-driven &-$8 ZTEZEZ On-demand &$9 Z2EE ¥ Hybrd
g ZR2EZY AEE AA8 yvekdo. 283 On-demand 9%
Ay EE FHI} ZEZEZZE DSR(Dynamic Source Routing)}
AODV(Ad Hoc On-Demand Distance Vector Routing) T2 E&d] i3t
AL 53 2o

2.1 FAYES=A

T4 EYaE 7€ AZZHIAF, AP : Access Point)e] A dojf
o et F HAE EHFC ol dHEe] fARA sukd VA F
o]t} APE FA4loE FARE =Vt Jd=(Infrastructure) YIEY =9}
Z1A ol AP =&flol &3 o]F BEER FA" dxzest |
(Infrastructureless) WEH A2 EFET}

Aze}zt e vEAIE vix T Rio] FHoR §4 YEAAYG

ZA=o] Last hop networke} St} 7]EQ] A" AzZFE FdA% d



ole]9] FFAI FL FAlo] o]FofA = FXE WA ¥ol HIx e
ol 5 A3t goly} Wireless LAN Fo] 3t} J=Zg7l e HEYIZE 7]
& ZHE FIAT Tl s e ANAFH 2L A, ", AR
22 BFAA Z1AFolY APY 2%, FAGE 2 A3 2 A T
& & e 9ol EAT.

gl VEdaE 7IE Azt EXsHA e A o)F
g7t 2o deled -4 T FAS FHH  Ad Hoc
networke} o}, olF TEEL Z|AF ol AP & flo] AXE) B
SH, A¥e 9% T OFHA 4&s Gk sttt o]F5 Ad Hoc
EQae 7€ dxgprt Ha X g 5402 At YA FAHE UE
H2ol A, BF, Higd A Asi/Ad AYH, 535 AAEY} 2L
719F A do] Qe BAdA H8 NS ES F2 FAE 3 FHL F
A7 JEEl stk Ao AU F453% AFE uiALZ olF Ad
Hoc MIESI3E 2719 9ADNN 248 Ngg, Ak gjF9 714
AL HAFED AT 879 S E P o]5A4S sy 943 4
Tk FA olE ALY AT A AN FPFoz FEuy)
ARG H2 BZ4H3 e §F-4A H(PAN:Personal Area Network)

71%91 Bluetooth, HomeRF 52 ©]% Ad Hoc WEYAY & dolt}.

[«

i

1% Ad Hoc MIEHZS 714 & 54 7|& A=mehg 27ax e
o ole)@ B4 xehe) Hae WeHOE Aste] F2 FAS Aoz
AF7F AYAYTE. TAS A2 A A4S Az2RRE g 2T
& zeth 48 FAY 1A M BAA ALY WaE 5
e F)NFEeln ©el F(single-hop)ol M FAe 2y Fude)
33 29, A7 Fosd BE Hyel S AU 2R v A

WY ARHA 4G % ANE I3 AFHE Au2E AFB



W, A BATE A58 AAHE STzl Adn dyHez
Azol g =9 TF §% ALH 9249 122 34 A 2
on YYD, xANMY Aol AR AFES TE2 Bk $4
2 8% Age Hadgolr 48 9% LES FHm Aud M)
BAF §7oA B ozt

N7)5e] WEE Ad AgAt gdseE

2783 gk o% AFH @ olF voly Auxg FEack

o] TN AMulze FF
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°]F Ad Hoc HEHZ E‘Qi/ﬁ v57¢) DARPA (Defense Advanced
Research Projects Agency)dl4 F23 & GloMo(Global Mobile
Information System) ZZI1#-& o] JT2A ] ©o]F Ad Hoc WIES
3 AdE I 833 glen HZoEe IETF MANET #gutel A of
5 Ad Hoc YIEQ 3] g3 2252 AT L EF3 5L 23 A
Bt gl

o]'%5 Ad Hoc YIESZA 7] DARPAY PRNETH SURAN(Survivable
Adaptive Networks) 213 o] o]ERt}. AFZujX7t 7t5sta FHAA
ol gk A% 873 275 Ads] A% Jled MLt Adso] 4
3t GloMo(Global Mobile Information System) ProjectZ 23t}

o] Z2AEY FHZ ALEA 3H A4 FA olF AHEAE 4
& Aul 229 HE V)5S ATt By AR 7 FXAA o)F 3HF
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g IP g9 715S AFstn A& AN 5243 #grt 7hsd A
FE Adc ojg wEn ARt ¥ B9’ Z2EEF F271 8l
© 9EN2E Z2EZ, $AF =E £A49 S5 F o|F Ad Hoc YIE
932 ZEEF AT Fdel A 4TS nH o] 2P B¢
o] Ad Hoc UMIEHZ T3& A% o&F#gAl4d, Z=+8, MAC,
SDR(Software Defined Radio) =% % <oy 5o #3 AFE AP
o2Z4 o]% Ad Hoc YMIEY A T4 8A2E5L ML Fo Ak

A2 98y F45 A4 £ A9 uiFe AW AU AFEHL §
A a7 FOE HZLR o|F Ad Hoc MEHAE 44 #el
A& oz Zotste Asl/AG € 4 G A ool B4 A
o4} o] Ad Hoc WIEHZ 7|&E A&7 A% 7i& ALt 4771
3] AgFe] gleh o] Ao JHY EE FHE AT IA T
JIETF MANET #dwto] ¢bgdAx ot

MANET #qiute] Ex& Y 7199le] o]F Ad Hoc HIES] 3
Aol eyl Z2EZ A ¢ aHAA ey Aoz g &
Z3teln] dA 2 719 RFC¢ AEYl Z<te] AEH o] o5 Ad Hoc Ul
EfIe dig AWEHz {48ty FF bsd FE2E =E37] 95y
gastA W3 Fo o @983 #¥E Zo] el olF
Atolols B e ZE2F JMAla Y olF @lo] olFFozN FX
i | AE ARE ALY 5 A 2 5 genz 54 4L 43
3] Hosirh olF @He o]FAE AUy flstd o)F] WE HZE
AT FAC Be AT 2GS Gyl k"t ol et Alzky #}
99 =d83¥ 2Hle Holy AE&o] WolA vALFH ol HJAYFHY
Alzdo] =57] 4 wegtA o]% Ad Hoc HIEYIAME olF d A}
olg] E&AU TN ATE st 98 7I1Ye] 2757 WE) IETF



MANET 3Ztgiute] d3e 248 Z2EF Fof2 JFdrh

°]% Ad Hoc WMIEYAE T4y m=Z 3 o= W3lstE A|gtd o
oo RAgag FAHE tUF F A489 FHAA o5 dEE T H
=

g2 9" Ve dAHL F5HY SFAE Ak st olF
TS =gA Ajlxdolr) E£3 R #H9¢H J5E Fi By 4

lo

S AEUe s AZH HARE FHITH

mex 718 FAUEAIE AR e d8 ZHA A AHEE 7R e o
T 9EET JAFA Y OS 54 v o WA ¥ T=
ct.

A WAZ FAA AFEAZ o5 VA 5L AFT 4 gk A

A

Zhol deje ey £x2 §Fol7] Widd APAHA vdF F9 54
7IA B2 olF Ad Hoc MIEHIE w23 o= BE7ee 49 EAE

o7l gttt o2 R NAE olF BLEY olTHE FESILE

mt
o
!

oz @,

TR A% AT 5 Ak FAdY AR, AL
% Hg g2 Aotk FA 544 ARE g AL Sl Qo
M oFARZRY 14 WEQA) W B [ §FL ASBh U
5 2% 94 GFA2, AelQ, FE, H4 5 TN 7))
289 Ay A5E] v WA Bk =@ 6o 22E doly A%
A e AZE EAS AW A o) Ad Hoc HEHZA
ATHE Be oY T2EIL v Fauds gF 928 AR

A A 542 dEE &8 Aot o] EAE A MEAZ EA
A olde® olF AFH A FAAY Aoy olF Ad Hoc YES



29 RE o wiEo] e 4T YolHE AESHAL Ao

A RAEAZ, FHAHIE A&t FAVEHIE 14 UES
Aol vlaA HeFg HAEAC AW St o]F Ad Hoc HESIE
o] "ol ol5A EAE st HotdA Azte EAE JHAI YE
Hl o744 AkE o]F Ad Hoc MIEHZ Z2EZd e SEF Bl

A FHAYES AANHA R Y= Aol



2.2 ol Ad Hoc HEY3a ZTE=EF

ol A AHE nie} o] o|F Ad Hoc HESHNIE olFste F4A @
TEZ FAHY JIE A=z E}A Fon FEe T GEHA
UF Fo2 ojFoAe Aot EF o34 4= =4
v ol TCP A% A Addh watx EFdME 9
EQa FJLg 98 dE Z2EZES ASEE 3AS, VEHIA
5 AFAZoE 2.

ol
>
an
)
&
=

2.2.1 o]% Ad Hoc YEY AL FaAx

WA W2 Aol TzrEe AAA FARMDY 532 Y w0y
sobatrlol Z2EE A7 A FARARTG Be BAE @l ue

[*]
-

A WA, $A719 A7-AHez JAF FE FRAIE 4”7 "

oA, 74 A35E WA, 24, Add 93 gedEs AgH ¥
A FAQol Azte] wet Wsstns 4AE 448 2AY £ Uk o &

A AEL F = o] #& WARANE ngen FFHA dAR nge
g

A WA, 7 AN BAsE A% ABurst) AN EAlolch,
$A7E A%HY PE HasEy] 99 4FAY AT A

ACKE FAgeozA A4 E AT & A& FAAFT AdF
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Aol o). FAWAE AWF AFo|BZ FAY TFFAZL wiAldl
HZ(Access)d F dod, FAA OF AEL FES opFder T4
o] &7} 3ttt

FES 28] Hstd FEIHrIES AHES FEIAYTIeES
A LS F& QAT =71 AF HAW EE =ES59A Busy
toneS AEdle FAAA A1ES FA 3= BIMABusy Tore Mitiple
Access)71 €3 3-A &g [RTS(Request To Send)-CTS(Clear To
Send)-DATA]Z FAA R=Z=EAE HAgsE MACA (Multiple
Access with Collision Avoidance) 7]1&& AF&gtth. w3ste 29 F
3 AAHE $4F =29 FE Tradeoff A7 o =8d =&
EAE dolg Ad Ao MdE BEsAY AFA qEHUE AH&5}
AsAE, g SHueE FE FAdE FAEY AF
(Heterogeneous) #A1¢} Z7] A wf & 22 FAAd= H3gslA] )

Agdd A ot AEd@AdA FAAE FHeL FEHLE
#elste] FUbe] ofd A FAS BASE ol wAH A
(MAC) Z2EZo|t}. 19 3% Zo] o|F Ad Hoc HEHIE BRE =
=7} ol% Zbedtn FIEA 9L e 1A =E=Qo] ols dEERR
o] el T SHHA Al=Holr.

o]% Ad Hoc "AAZANZZEZS ZTAHARE FE=vr me}
FAA-FEG FAA-FEIAY AN ZZEZZ EFTh



Ad Hoc MAC Protocols

Sender-Initiated Receiver-Initiated Others
MACA, MACAW,
DEWMAC MACA-BI, MARCH PAMAS, DBTMA

(298 3) Ad Hoc Mac ZE2EF9 &F

Fig. 3. The classification of Ad Hoc MAC Protocols




2211 $AA-FEAHZANZZEZF

FAA-FEZZEEL AFT HolgE 71 A7 FARAA F
Aoz BAL AFde T2 EFEH MACA(Multiple Access with
Collision  Avoidance), MACAW(MACA with Acknowledgement),
FAMA(Floor Acquisition Multiple Access) 5°] 3t}

* MACA Z2EZL 3-15a3Y4[RTS-CTS- DATAlLE &7
=2 FAE AP 7ILFFE 29 4% 2ol FAAe
WA, AQete glate] FAAelA RISE $4sT FUA=
El CTSE FAge 24 dHolgE ALl RTSY CTSE &
FHxEe] AFE ATEd FEE Yo RTS-CTS @A

2
1z

fr

A FEo] T + d=d MACAE AE#EA7 vk 2 F
N o)) =71 A RTSE AEstd FEo| of7|=n 49
of A"gd ArEd ZIvd F AAMEsta 2 A2 wjAEvic

Ful7b "k &, RTS CTS 713t AA 7jztelq dojy A2
B A g 7]zke]tt. CSMAS} v Z3td Ao} wAA(RTS, CTS)7t ]
ole] WA uls W% Fomz golg WA 2 sHsA 94
ZolEth. MACAW ZEZEZ2 MACAY Ao A= B &
A o $Ele F Be RISCIS-DSData-Sending
packet)-DATA-ACK w 3o 2 /As Wgols FAMA Z2EF
& FENSAE o7 Slstd ASAA 715E F7istel MACA
ARt MACAS] 71utgt 22528 AR =7 &A%
£ #AAM CSMA Ht} 58 45§ RolxX|w EfY B37}
& 4FoA Ao AR FE /M5 = AXEZ 22 AgAF
o

2 9% Ad 28 AE ol

il



e DFWMAC(Distributed Foundation Wireless MAC) ZZEZ&
IEEE 802.11 4 a4 X Fujd) HIANZZEZTEAN 13 5¢ &
o] 4-AZ WA (RTS-CTS-DATA-ACK).Z &g e
A FAC FFANEE Ho e iAoz CSMA/CA

ZE RTS #Aeol Adsd AAAZE 282 =de
BEB(Binary Exponential Backoff) A2 AL Al&3}
EAZE AEFch EF ==7F RTS AFA 7Ideof ste
DIFS (Distributed Inter-Frame Space) XtA3 ACK A% A9

2
ofy

d AEE EXEeE P AS ZAAE fAstd #AA9
NAV(Network Allocation Vector)g} ¥-2Z& ©BJdIHE=E AL83
o}



Tx CTS CcTS

R Igrrs DATA RTS DATA

{ay MACA MAC Protocoel

Tx RTR RTR

Rx DATA DATA

(b) MACA-BI MAC Pratocol
(29 4) MACA-MACA Bl Z2EF

Fig. 4. MACA-MACA BI Protocols



DBIFS SIFS

RTS l DATA |

Tx node
SIFS SIFS
| CTS ' ACK
Rx node
r NAV (DATA)
| NAV TS)
| NAV (RTS)
Others

(29 5) DFWMAC Z2EZF

Fig. 5. DFWMAC Protocols




2212 FARA-FEMAFZANZZES
FAA-FEANFZAAZZEFZ S HolHE AT FH7F Hol e
FARTE FARNA FAFLEN FAE A ZEEEEA
MACA-BI(MACA By Invitation)) MARCH(Multiple Access with
ReduCed Handshake) F°| 3t} o202 A2 Aoils mio=r F
E 7oA B ol SARA-FEMAHZANZREZRT $35.
e MACA-BI Z2E&L I 33 o] MACAY RTS7} fle 2
~Nzug@ga o2 CTS WAA 7 RTR(Ready To Receive) W
ANAZ gAHEY \1A, HolHE FAT #u7 d FARERR
H 201§ ¥4 el $A=EE HolHE AT &+ flom
2 FAx=EE AT HolHE 7 =28 AF8] oSl &
. 75 HeREE FARET} vl 4 Al HR {7 Ao
U =3Fs 9 IHRE A=Wty FHARE=A deFol
Y Hd4& FA%t CBR(Constant Bit Rate) E#I M &
A AT H2EY EfHoAE MACA RO so] ozl
HAEZ EfY A43e] As/AHAES ste RTR WAIA AF
=9 F Aoy HAAde] EAYAE 2FHT¢dd
MACA =Z2EZ3 o] RTSE FAUY. 1¥3E& MACASH
MACA-BI 749 Zold& ®es] HejErh. 5, MACA-Bl: @&
AA A A A AR 22 MACA BTt Auke] AHAIAE AL§-3}
22 $E7FsAH B S080] ¢ %S ROAT FAx
=7t $AxE9 Holy AR =2E FE3] dF ok s HA

7 EA%.



eol% Ad Hoc MIEQZE FAste di¥-iLe FHFAE WP
U E Al83t. MARCH Z2ZEEFE AW3 v g
EA & o4t g wAA +& Atk Y 69 Zo] C
AAE FAT =E2E ojxxTd dHolg AR =4S & F 3
cumg delgHg FAs7 AT ZuWARE AFTH. F,
MACA-BI¢t th2A ¥z Edfy ¢Fo I8 gz A §F o
Fole CTS HAATHE AHEstng a@MAA £5 £
A L o2 o]Fo)W Ad Hoc A2 /M4 3oHd
FAxEAZR dol8lE Afdted At THHAA Fe
MACA EZ2EZJA 217, MACA-BI EZREZJA LA,
MARCH Z2EZ| A L+17i7t 288828 &30t}
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Fig. 9. The operation of AODV protocols
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<¥ 1> On-demand Z2EZ H|n

TABLE 1 On-demand protocols comparison

DSR

® Multi-path holding
* Asymmetric link support

e Source routing overhead
® Stale cache problem

AODV

® Multicast support
® Data packet route don’t contain

® Symmetric link assumption
® Period Hello message

TORA

e Multi-path holding
e Multicast support

® Synchronization problem

e Over th long route selection
® Intermediate nodes route
reestablishment in patches

® Period Beacon

SSR

* Robust connection route
selection

e Period Beacon
¢ Intermediate nodes route
reestablishment in patches
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Fig. 10. TCP-F State Machine
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Fig. 11. TCP-BuS route reestablishment operation
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<% 2> TCP Z2EF ulm

TABLE 2 TCP protocols comparison

Classification ' TCP%BBS .
Packet loss ATCP retransmission
. TCP confusion Inconsideration Inconsideration
(high BER)
control
Route ICMP message route| RFN message route | ERDN message route
reestablishment reestablishment reestablishment reestablishment
and network Persist Snooze Freeze
serparation
Packet ATCP packgt re;logxc . . TCP-SACK selective
. TCP duplication Inconsideration L
relogic retransmission
ACK
Source node ECN Source node ERSN
Confusion receive TCP Inconsideration receive TCP confusion
confusion control control
CWND Reestablishment Before switching the | Before switching the
per new route route CWND route CWND
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<E 3> /A%y EAH

TABLE 3 Open problem

Link layer

* MAC Backoff and Backoff method
mutual operation problem

® Transmission Scheduling problem

® appropriate parameters selection problem
(frame size, retransmission limit)

® Single address allocation problem

Network layer

* Node mobility and traffic characteristic
protocols selection problem

Transport layer

e Multi TCP Connection problem
e After route retransmission, confusion window
and Timeout size selection problem




3. A 243 A= Aelt AR daels

o] FolME A¢H3tE On-demand WA 9] Ad A3 A= Mgz &
gaA dndFe FFHA 5 distd EAIT $A, 71€9 <%
Ad Hoc On-demand #2]9] =98 €xeFd EAFS 48 £
rEwF P PaEA A% AGsHs On-demand B9 Abd B3 7
2 A9 #gix dndFY AAA L gL B dAE V)&
m, AbA A2 23 A 2 2h9 A2E g doly HAL Asse
WS o] &3 BERA dnEFE AT

£

3.1 On-demand 59 g8 &

71€¢] ©]§ Ad Hoc On-demand ¥4lel& ti&A<¢ DSRI AODV
Z2EZ B9" ¢1ngFol k. DSR ZREFS BE oF ==& g
+8 HeolE# 22 AL ste H9E s FATh =3 DSR
EEEE AEE B3 A2gE FAEsv HEE  FH5ded
RREQ(Route Request), RREP(Route Reply), RERR(Route Error) s}l
AHEE T AODV Z2EE2 DSRH#} Hls8hA F38n F28 gdstn
#elst=d 94 RREQ, RREP, RERR A& A& A% o ¢
atrt,

71&4] °]F Ad Hoc On-demand *2]9] ti&3<Q DSR#} AODV &

EE 98 dndFdM =23 3 JAERE AR FU 98 42

(K

]o

ll

A

-

Jo

Al MEAD a7t SFHE Aol ol waRth W2 &4 ojy

(FA == W g =5)E I8 Hol



Bold Pz 40T EBF F Gk BE £4 x5 Jug T A
. 29 # &49 54 == YuE T RERR AR A4dste] $4

>
38
Iy
ol
oft
-
>
kr
Az
Hu
X
8
&)
ol
1
bo
et
O

_{

2
rf'

AL A A1ZAH18). olF Ad Hoc On-demand 49 48 F3eF

== 23 2 g3 v 8 A2y &40 24T AL, vy AF
S 9A] AR5t RERR #AAE $4 =SoA 2z, thA) F= 2243
A FE A2g AAd 94714 71&9] °]F Ad Hoc On-demand ¥
o] g9y gnFE dHolE A% A A, MEE A= EdF F
Aa717AR o @ S BAS Ayt 2890 2H, EEAAR AHE T
AL 98t A2 AY dnFY HFFol Ak 53 ==9 7 BE
F% 1 g4 FEIHAA dEdoh 29 132 71€9 olF Ad Hoc
On-demand 4]9] #H$¥ I Fola HAZ &4Ho] BT 5o F=
BAL AAFstE dE BAEYt T == 9 T == kA FRE
Ao) st ol AFE dAl AASR, A == FE
RERR(Route Error) #iZ& @At 4 =E(S)E RERR AL
2158 RREQ(Route Request) A& 2t £ ==(D) it A=
& A2 AL AFEH, JEL HFEE THFE FA ==0)E F
RREP(Route Reply) MA& R ¥, F2E FYsta voHE oA AF
Fiac

rlo

0:



SMES Sk =T ESded=N ALED
A=) Route Request Route Request Route Request Route Request
Route Reply Route Pegly Route Feply Route Feply
Z21 Cata fovwarding Ceta fowardng Oata fg»adrg Deta fowardng | 2212412
> > 7N > >l OHERIEI A
o
Route BErar Route Bror
SLES HCv HEw H:MEx HILED
A= e Route Request Route Request FRoute Fequest Route Request
Route Regly Route Reply Route Reply Route Redly
B2229NS
222 Detafowadng | Odta fowarding Oatafowardrg | Oatafowadrg | X1 ERE GO}
> > EHES
(19 13) On-demand %49 -9 T2 eS| F& 34 2 EAH

Fig. 13. The operation and problem for on—demand routing protocols



32 AHd A3 g s

E =FdAE 71£9 On-demand W3¢l Ad Hoc 58 ZZEZF9

29l DSR¥ AODV ZREFd Atd 43t A2 A3 #FA
dnaFEE F7HA2 AFolth £ d79 A ofoltoles FAHAE I
A9 Az A7I7F A7 Ao dAX A& A7|7A] A 6H
HE AZE &438 APl v TFs FAHE AR A3y

AZN7E AAA etz "olHE A, AR A& AR B2}

&e7] A3A AR AAS AFE.
oz HAAol AFdte T A-A B2
Az dAEd dig FAHA steAdE dAdH B, Adste

On-demand A4 #7435t A2 A¥3} #efA dnzdsd A A=
7t ARz EAFH7I A B2 g0l AFHY] i AT B2E Y

s 225 uEe 22AY o AN Fawh
321 Az9Y A7l SAZH dAA 24P

AerstE On-demand AHA A3t A2 Ads dEfx dnddF A
Ao Fad FAHarE AR EAo] t] o] AR 5 AE ALES
AR e Aotk A2 FHL A3 A7), F29 del, F(Hop)9
F, FE BAE ol 93 AAATG B =RAAE mEd FUHE A
el AEHY AZIE A2 TAL ARSE Ao ARVY. £, o
% Ad Hoc MIESZS AFAY A die == 2% % J3 &4
2 A8 WREe A2 A8 R N AY)E Az w=
o =2stE Y MY AP 24 PPYoR B =F @Yo|rh,



A Qt3HE On-demand 49 Abd #A43t 32 A9} #gA &L
gz A == £E9} X0 wet 2 $a F9 A7isE 2EAT) wE
of €457 A, =24 FAHE AR A5 A7) GAA dAse
Hol B dnFY F&A FANN 7HF Fasich AzH Arle ¢
AANE UE A AAsA F2 &40 2A}Y] A & PEE TAs
1A FBE 3AFAzke] ¢ Ak =, A& A7 dAAE
YR g/ ARt 27 9do] HA dfgd: EFsL NEE A
zZ whes Q% AA EFdad eHI=g TAANA AAANLE S
Atk 2 =R Fd3 A399 A AIXNE AR A3A g
o AlEFolAE A

23 LucentA}e] IEEE 802.11 33 WaveLAN-II2] ISM WHE=ojA],
2oA¥ L A% o]F Ad Hoc UMIEY)Z On-demand 49 LE2E
ZoAE 93 == ARE 537 Y34 HEAI Y = ZE =
=E0] o" AR} F7] TZ F¥ ==EAA A EAE g
hello A, £4 ==77 Z2E 943 RREQ 33, 42 58 &
2l RREP W7, 42 &£4=2 U3 #d{A 4%<S st= RERR #H3,
bole A& dEle Ack A 7o dudg AVE FAske =
B F7HA AEHAE AT
AYHoZ o]F Ad Hoc HEYZ AU dAyEe =29 Hd 49
S 20 m/sec, IEBATL 01 sec & 7FREL o] FAHAA B AFE
gdele & =g Adsn O =Ed FAHE AZ9 Azag] AVE
2%t a8 F, 4749 e g As5A7 FAE o}, ]
=2 33 2 g3 o] gojubr] AFe] Hle Ay Ao £
g A =3 A old =9 Az N7IE A& ALdsl
FA = A9 sy A7) PyE A1) 2.

X

(i



P;-P," 1)

Pie == i8] $£4 A el A & jo JdEsy A7), PyE A
Zot ol == jo Aand] ArlE HEste] Alstd Assd] A7), r2
w=7te) Ad, ne @A ZA3}T Y =9 degree(H X2 7A
31, =& i FANAELE 243 Al Az Are FAG
th[1516,171. 28 14& == j¢ = i Alo]e] AgejA] #A¢ BaE A
99 A71E Ro Ol

_@

(29 14) A ot $£A5E H309 W39
Fig. 14. The signal power of a received packet



ol UeA Hul, & xx9 AR HAE sted Akl Hed, 4 id
Ao Azas] A7l ARG (@29 2T

Py+ Py+Pp+..... + P,

1
m m

A7 me YANE FA%E =Eo)A AW k=9 $8 vk
322 AAAAQ L AR EA

He JA9 A53Y A7|7F A A o]stE Hol
Ae Aol BARY, 7|E9 o5 Ad Hoc On-demand 2}e} i
Z¢l DSR3#} AODV Z2&Z g

[¢]
s
Ego] MARY, ¥ FAY $A == WP g w29 397

Dad
>
2
ol
&
Y
rlo
4
2

O

HolEoA A=A &40 2898 F gl BEE 54 == PR E 733
Al71A dlolE] MEE& 4A AT 28 Fol|, &48 FA == R
¥3}3 RERR HAE WA $4 =22 3= =974 RERR
HAE& BEE J|2E it RERR RS A8 $4 =€ dF F4
=29 AR}l A3 Bod Gl 3
A FeE On-demand 3219 Abd &4 7
= A E g8 2% FA 24 FAHE Al Nady Av)st
JAX Nz A7lel ZHSA HH A=
3 A FAF =s NIy AVIZF GAX oldRE Hoix]7] A,
SHAH7] S ol =29 £l koA &E7] A ARA L sjA el

£ mlm

b

I



a9 156 A¢sHE On-demand 2419 AMd &43t A2 A3 #e
T2 dangFaA T3 == Bl $4 == SE ARRZAR RS B

3 AZe A% BA ¥, A2 dPRE AL nelFY 3 == B

AAR NE9] A7e] 2HES ¢A J9H, £ == W3 o3t
wEd A ARAT HAE BoA-SE BUT $4 xE S7F ARA T

AL A HHY, doly HAEFEL J|E&9 B2(S—A—-B-D)E Iz A
HAse 3RS A AEE B2(E-CE~

A xE= DE 7He dHolH A4S A2

o £

< SN bE ZARE
F-D)E &d F, 71&9

2(S—CoE—F—D) m#std doeE A$eA doh £ £ =&
DZ 7t& 71&9 ZR2(S—>A—-B-D)& FEAZ

—l> 3

o



Forewarning packet Forewarning packet

Data Forwarding

Op0 00

(a) DSRSl AP D T3 44 (b) ACDVS] AIHZ D T3 4N

Reverse path setup

...............
..........

(c) DSRY 2 & FHieta (d) AODVY 2 2 M EA



Forward path setup Forward path setup

@ Data Forwarding @
rd

(e)DSASI B2 MY FAHKCIOIEI IS () AODVY| B2 B 3 M4 COIE &3

(7Y 15) AA B4% P2 A9 BaA duelZe 2
Fig. 15 The operation of pro—active routing sdlection and maintenance algorithms



a9 162 °]% Ad Hoc On-demand 2 ¢] @48 dugSda A=
7

Edo] 2 Ftd $4 =2 BE A

a sizte)l Eoln,

Type Length Reserved
Error Source Address
Error Destination Address
Unreachable Node Address
(a) DSR Z2EF9 ALHF 3 A X9
Type INI Reserved Dest Count

Unreachable Destination IP Address

Unreachable Destination Sequence Number

(b) AODV Z2EF9] AR g £

(29 16) AHAgAs A=A #eFA dndFd AAB L R L

Fig. 16. The forewarning packet format of pro-active routing selection

and maintenance algorithms



4 wErk ARAL ARS wA H¥, F2 2A%} A2 2R
ZWold uW 71&e] On-demand WA @99 FmaABH FAlsich
v, Aok EA%A Erhd $4 wEE RREQ WAL E9 Wy

o2 FHxEdA A+ o] RREQ AL A% F¥ =8 AN

27 A
of A8 F£E FIM AR FA o Aga. g A4S
HrEsle] HEH o2 $AxT7F RREQ AL $454d o o4 RREQ

Agsx) &xn AF7AA FHE F2E Fhse] $A =260

& AF
=9 AZE o]g3sl9d RREP A& A4tk RREP #HAS
=

A3k
EALEE & 1A 9 g3 &40 dAEy] Ao AEZE HAEZE uF
3t dlolgE ASsith $4 =2 ASHozZ o] AFdE

AR A2 2AS ANFE7] Wi, RE F2] ddd i A
7}54-& Jgd. A¢HEE On-demand W49 Abd #43t 32 A3t
#PHFA gndEFe A A2/ Az 4597 A A2 LA A
57 W] A F2E Fsted L85 HE A AAT BF
A,



Py : Al oA =& jo Az A7E L3y Aata
Az oy A7,

m : GAXNE FASE =204 94289 =29 F

F, : AIAZA 1 AR,

& A idA e Az A7) GAA,

Ro: M2 AE, Ry, : 71&Y A=

A == 1F L B2 o] dojuy] A FauHE B
9Z HuAg AsA7 AANZ G A, 4 N9 Az
39 A7) AAA (e

5. PatPatPatotPo

2 A9,

FAY FARSE 2 BAL A2
il R

5 71&9 AE RAA NELE AR

M2E 32 Ro2 Z 2 wg} volg d4& AL



l

a9 179 A¢HsE On-demand W39 #9989 Ald #4435 A=
3 #AYFA LSS vEeRE Ol SAEE 23

P, : J2I2 OIF LS jol MBTLS KIDIS HSBH0| HILHE WSTIS A,
m ; SUXIE SFolE =20 FZE =29
F,: M8 21 2!
6 A T i0IAL ST AIDT A,
R,: MESIE R,: JIES| 3=
v
m
25
5i=Pl tB+ Bty A
m m
\ v

IR EEENEEE

| F,01 $48 S6l node= Z2 2AS AR

Nz2 32 R,E2 %A 2 JIZ AR RN
M22 A2 R O2 AZE HEH

| m=22=RozoOEEs |

(¥ 17) AR gA43 42 A9 B iR ¢n8F oAE
Fig. 17. The flow chart of pro-active routing selection and

maintenance algorithms



2% 18 A¢3tE On-demand 49 @98 Abd 843t 4= A
o #AEFA gnEFs FFelth. 3 == A Py < 6o/ A
olg AFE 71 HBERHE ALHUA, $4 ==0O)E T3l AHA
I HA(F)E LAY £ ==(8)€ AHAA L HA(F)S T8
RREQ(Route Request) HA & FAst T4 ==D)d Hig A2 4
2 HAS AR, MEE F2(RIE LHGH $4 ==(9)F F3)
RREP(Route Reply) AS 2 F, A2 FEZ(RIE FH3I 2 71EY
BER)} A F 7IEY BER)E AATH FA MEL ZE(RY
< SA HolEE olojA AFTr.

£ HoA e 7]1€9 On-demand ¢3¢ Ad Hoc 298 ZE2EZ9] 0
#%Q DSR3 AODV Z2EZ AA &43t 42 A9 #4274 &
1HFE FIAZ ATl FAHE AR A5y AY7E E4H7)
Ao dAA Nz AZIZAA] ZHA HH A2e &4E A =
oa kg sAHE gAY dssy A7 dAA olstE "ol

% I AAE DAL FA =28 J)EY FEIZ ALHo
Z HolgE AFde T AHA e BFE LAS AFAFT] "Eel,
BE Z29 ddd d ZAHY 7HsdE Hdnh. & ololto] & nigr
o2 olF Ad Hoc HIEHZ AEHIA #74& F3l9 On-demand %42
o] A ZZEFQ DSRY} AODV ZZEZ & =FoA Aeks &
2EFS FJEAA A& PrF vt



SMLES FUEE] RcE| Ed = 2ACD
I EY Poute Request Route Request Route Request Route Request
Route Reply Route Reply Route Reply Route Reply
221 Deata forwarding Data fowarding Data forwarding Deta forwarding |
< \
P,<ls; \
Forewaming Forewaming i
< - |
Packet Packet
sSs eSSy ZhCw T x LiLEQ
i
HI e D Route Request Route Request Route Request | Route Request ;
Route Reply Route Reply Route Reply Route Reply |
P < P < §
¢ N N N i
= 2? &wi
22 Deta forwardng | Detafowarding | Dataforwerdng | Deta forvsadirﬁj’i":‘_;j A

(29 18) AHd #Ast F= A deliA gdneF: 57

Fig. 18. The operation of pro-active routing selection and maintenance

algorithm

S

25

S



4. 547}

o]% Ad Hoc YEYA AEY)A A74L =349 On-demand 39
YEA Z2ESA DSRIY AODV ZREZO| & =R A% 41
ZES HEAA A 243 298 BEAEYH BeiA dnFy A
o= B ] Bk s A

tlo

4.1 ns-2 Al EF oA

°]5 Ad Hoc YIEHZA AlEH oA AT o3t AL Al &8 olE
ns-28 7IWMog AeS SR 29 19€ ns-2 A EHolAA 9
o] Ity #HE o] &stq AU LE TAANIIZ ns-2404 A Yste
ghol BB & o] &dl ZEEZY HFE SHIe AAE BAET A
EgolAe] AME3F ns-29 v]AL ns-226019, AgstE Z2EFZ F
d2 ns-2 CMU &3 3] ®x3t€ DSRF AODVel 7]ubg T3 gtk A
HEHold EYPEF AolA DSRI} AODV @48 Z2EZE ol&3lo A
gt ZR2EZ S FAFAUT
Al B ol 2 1000x1000m7e] FWE 49 A &3l o
2EES WA E Y9t 250me] 74 AE WAt ARF A
Ad-S ZHA%T 2 Mbps?| dHlolE AFEES 7HAH, 2 A&yl 300
Z B¢ Y€ CBR &% 2% 4 /19 A& A, Holg #H o)
E 2+ 512 Hlo]Eolt}, o]F =E=5-L& random waypoint modeld Wt E
TH8HA 4oz FHdun MY dd == £x9 AAAA A7t
7 AEHEHE o)F =29 olF HdE AR 4 x=v AEYA
I WA o2 A8 SHAA Y2 A £ o] 53



€+
.

4 {
Traffic Traffic Traffic Protocols
parameter generator ™ scenario

N

Animator
(NAM)

Ve

Ns~2
Testbench simulator
.

Mobility Mobility Mobility
parameter generator scenario %E;V

(¥ 19) ns-2 A Eo|A

Exet
EYEe) A

Fig. 19. The overview of platform ns-2 simulation



E2E 20 misecE AARATTY. =27 BHA =343td, dAHAFA A
K1 sec)EL HFE Fo tA olFdH. & AlEHoA AFlME o
% Ad Hoc YERAAA 299 Z2EES SAsted FUASA A
S e OEF 22 7MY 45 HEE JAFTHe= FUHT
A AA, H2 AFEL 44 ARTE FA == AT AA H ol
Had veolg A 9 H&
& S
T dA, A AN F2 EE F¢ B E, Aoz
F4 A, MAC ASA9 AAdF Ad, A3 Aa & AF AL S

Jdel FEHE BE AP A AR TP A3 AN B
& e
A A, 399 eHEE 29 ASHE A 398 AR R(F,

A4S el Ago ANT e AFA
379 4% AEE 2] At AT == FE, =29 Fot g
& 27kA AFold AAE vl g WA WA F, YF =
E £EE 0~20 m/sec, =29 FE 10~1002.2 FHE&ddh & 1A A
gdold AAE WsAE Fdd UHA AAEe mYHE, BT
EE $EE 4 mlsec, =29 FE 509 nARE B =S FE
FoI VEHD QX9 == dxE ojvd.



4.2 ns-2 Al &Yool Az 2 £4

2 AodMe Mg AFE AA s, AtstE On-demand W2
o Ad #Ads AR A9 BAYRA gnEFe 4% AODV H
DSR3} vl 4%t Adste Abd &4z A2 Ada) dax dn
2]%% FDSR(Forewarning DSR)¥ FAODV(Forewarning AODV)E X
Al gkt

& doMe= AEHeld AF#E AA S, A(sHE On-demand W4
o Al 243t A2 A93 #iA dnEEd 4% AODV ¥
DSR#} Hla B4 g, Aedste AHd 843 242 Ad93 dg4A ¢z
2]%< FDSR(Forewarning DSR)3 FAODV(Forewarning AODV)E& X
Alghet, E3F AR E 3 938 FWP(Forewaming Packet) 2.2 HF A §Ht},

A AE&

i

9 202 BF == &%, =9 4 59 W3l wE DSR, AODV,
AgteE On-demand W49 Abd #A3st 72 Adds AYHA Ladg
& FDSR¥ FAODVY] #A HE&S Uehdd, 29 20-()dA s A%
AEE 437 93l FF =2 £TE 7)|F2Z 094 20 m/sec?tA
S7HA 4 Z2EFY 4TS vusgz, 28 20-(b)AAE 2
HESAZ YA =9 FE 100 100/74X ZF7HAA 5L
A8t

e Afgo]l 27FA Alggeld A BT wisted, FDSRH
FAODVE DSR# AODVRTH z+Z 3% ~ 271%74bA AEol 43}
FDSR¥ FAODVi DSR¥} AODVRET E& w7l A48< 2t £4
=EE =E 3 9 Y3 &40 dAEY) A AgM A2E H2E

7



=& A7 AFES 7HAA Aok 4 =28 ASFHoR yRo] AL}
T T Abde B2 g AFE] did, A2 wEd digk A

ol /M5 AL Igt ¥E x= &% k=29 5 F ojr shdaE &}
d 48] Z2EE 5o tisty HF AFEo] HAagr o &
RE olFAoZ AF "L WG AIA &3S 2AFoER JIEY
DSR3 AODV7} FDSR3# FAODVET ®-& o7l 2= 7] wid 3
A AFE&e] Aol7l BAgrh v 7 oW A3 Arje EdY

Aol o ol WAFeR P2 £49 Aol Frwh

e



Ratio (%) -

Ratio (%) -

100 ¢ [—— FAODV —%— FDSR —&— AODV —8—DSR

95
a0
85
80
75
70
65
60

100
95
Q0
85
80
75
70
65
60

Mean node speed (m/sec)

b

Co Bz

ton

() o &

—+— FAODV —¢—FDSR ——AODV —e—DSR
{ K

10 20 30 40 50 60 70 80 90 100
Number of nodes

(b) == £2 813

fok

(29 20) SjA AL

Fig. 20. Packet delivery ratio



HA R Az

O 21 T == 5, =29 £ Fo] ¥Ustd w& DSR, AODV,
At3E On-demand W29} Abd &3t 32 A9 #ALFA &g
% FDSR¥% FAODVE H# AAAIHE vepdth. 28 21-(a)ddA=
3% AZE FAsY] A9 FF == FEE JIELE 0dA 20
m/sec7tA F7HAA 74 ZREZY Aes HISAL, 29 21-(b)elA
E FoR HEYZ dgoAe] == FE 10701 10077HA F7HA
A 3%5E ZAA

2714 AlEd el A& EFd fiste], FDSRI FAODV= DSR%
AODVET o #L AIATS Ztedh Adstes A 8435 32 Ay
3 #FHA ¢1aF FDSRF FAODVE DSR$ AODVETH zHz}t 13%
2 49%7HA o e H# A AAzHE zteth FDSRY FAODVE 3714
NEHIA A ZFd) tisiA DSRY AODVEDH #& X dA7+E 2
on, A =E &%, =9 ¢ Fo| FUHE meks 1 Aolst
AR, &, FDSRI} FAODVE ¥ =Z o84, ¥& == 9%
2e 4do4s &4 FHdM % DSRet AODVRY o Zmsic) Hi
E£&, w29 F F o sFE SIS 448 Z2EE B5 diF}
of Jg AAAZke] FHEh

v

ot
2 ¥

13
[



——FAQODV —%—FDSR ——AODV —e—DSR

'y
—_
T

0 4 8 12 16 2
Mean node speed (nysec)

(a) B L& £&2| H3t

111 [ —+—FAODV —%—FDSR —4—AODV ——DSR

10 D D 40 2 a0 70 O D 100
Nurrber of nodes

(b) =& 2] B3}

(29 21) P AR AT
Fig. 21. Average end-to—end delay



a9 2% d3¥ =& £%9 W3l mE DSR, AODV, A¢tshE
On-demand #2)¢] Ald &A3} A= Ada #AaHx €313F FDSR
I} FAODVY #$-8 oW =g vepdr. 18 22-(a)dAXe Jd ==
£x9] Wslo] ©}E DSR ZREZ #9¥ oHI=E AL, 2
g 22-(b)dAe HT == £x9 Hgd @& AODV Z2EZ9 ¢
g oni=s At 2 22-AME HF == £E9 W
2 FDSR Z2EF9 #98 2HI=F FAsgen, 298 22-(d)l
Me 3o &= £x9 H3le] & FAODV ZZEE9 298 2H3F)
=8 FAAT. 1Y 2-()dAME BT =& £x9 Wste ©Z DSR,
AODV, FDSR ¥ FAODV Z2EZE9| #9¥ 2WI=E vjusglo.

29y eHI=E F9Y AZE JHSE AAAA 28HE #H9H
FEAMY 2HFHEE QS JF == x| ¥ diste], FDSR
¥ FAODVE DSR¥# AODVET zZ+e #@4-d eH3=E zter) At
3= FDSR¥ FAODVE DSR¥ AODVETUF zH2b 44% 2 70%7HA] =He

28 oHF=Z et FDSR¥Y} FAODVE HF =5 $x9 s}
o thslx DSR¥} AODVETH 22 98 oHi =g zton, =7t &
Zhghell mEbd 1 Aolzt tlS AR EY xE9 HFE $Er1 UM
o wil, RERRY kol ARAE AL AE A7le EdH ko] A g
Aol Auelee wel wo] MAse JI & spsAel FhEHh



35000

30000

25000

15000

Routing overhead

10000

5000

20000 |

DSR| B hello Ereply Arerror Brreq

.

Mean node speed (m/sec)

(a) DSR ZZEZUAN B2 & 52 B3

Routing overhead

FDSRL[Eh_e]ITo E reply A rerror B rmreq ﬁ]l fwp |

g BEBYYE

Mean node speed (m/sec)

(b) FOSR ZZ2E20AM B2 E 522

&
tol



35000

30000

25000

Routing overhead

10000

5000

35000

30000

25000 f

20000

15000

Routing overhead

10000

5000 f

20000

15000 |

AODV |8 hello ‘Breply Arerror Ereq

Mean node speed (m/sec)

(c) ACDVEZEROAN B2 L E 559

@

FAODV|& hello !rep\y Brerror Brreq I]BMQ '

4 8 12 16 20
Mean node speed (m/sec)

(d) FAODV ERERUHAH B3 = E 59 H3Y



300004 ——FAODV ¢ FBR —4A—AODV —e—[SR |

0 L L L
4 8 12 16 2

Mean node speed (m/sec)

(e) 7 L& [T Bt

(23 21) #4988 3=
Fig. 21. Routing overhead



B AoXE 719 °]% Ad Hoc On-demand %29 298 Z2EF
Z WEHQ DSR¥} AODV ZZEZ| A A3tE On-demand #2419 A}
A st A2 A9 #E A dndFS F7HU ns-2 A EH A
o2 A3 43 DSRI AODV 9" T2EZFJ vl3 &2 A

BE2E ATE B ol &do] BAHE B2
9 & A3 A FATY AUt On-demand H24e] AHd 243}

Zg5% dnEgEL 71£9 DSRY AODV ZZEZHT
AN AEE, GF AGAZE, ongl= ZHA HEo] $43 AFL B



5 A%

— _

rT

=i 71¥€9 On-demand $4¢] Ad Hoc &8 Z2ZEZ9 X
2l DSR¥ AODV ZRZEZ Abd A3t F=2 A9s #e/A ¢
fAEE F/HA 52 AAAPE 2= BEE AT

718 A (7] A=, AP : Access Point)7} EA31R] &= FLolA olF
gt7|zke] g8 o R dHolgY -4 T A4S s vEYAE
o]% Ad Hoc WIEf]Ze @tt. o|F Ad Hoc WEHIE olFste 74
gRER FAEY 7€ QX gEaA] Fon FEE F£4 GEIA
0% Fo2 FAHE. ol% Ad Hoc #98 ZZEZME ZE 74
Zo] o]F 3= Ad Hoc 37L& 31¥3t ] Table-driven ¥4}, On-demand %
2, o] F 7HA W29 W& EFE Hybrid 43 7|gt Hez 75
o] Fo|A On-demand ‘}4]2] Ad Hoc @58 Z2EZ9 g3
DSR¥} AODV Z2EZd dis] A3

TN

v

71€¢ On-demand %2]9] Ad Hoc #$-¥ ZZEF9 ul&3<l DSR
7 AODV Z2EZJ Abd 43 A2 A9 de8ix s F
ZHINZ dTFolth A ofoldol= FAHE A Azn A|JF &
AH7) A AR Az AZIAA 23 Hd A2 49 3
ol ot AFsn FAHE AR AsHY] AV dAA olFE
HolAE A, AHAA R
R0 2 HolHE Afse T A v FEZ AAL AFs] o
Toll, B ZE2¢ dHd g FAHA 7HsAE

71&9] °]F Ad Hoc On-demand 219 298 Z2EZ F g3
DSR¥} AODV Z2EZd| #|dE On-demand 219 AMd A3t 7
2 A93 #e §A4 ¢rdEs F/H0 48 23, DSRE AODV



&

9y Z2EZ Hl3] & AHYY 5 AL FE
Wk ofe &4e] LAHE 2
otsHE On-demand W29l Abd &A3t A= Ads de{A ¢a=F:
& 7129 DSR¥ AODV Z2EZHC 2 A$
HI = FHAA F%o] ¢ FEFE Y.

g5 o] dF A= AQUsE On-demand WA e AbA @43 A=z A
By #AFA g8 dnFe] L =& R4 A A7 E
o 74 2 e 9902 A8 Pz &4o] FHE REN HF =&
& o]9le] =9 £ wE QW= FUkste WS Baste 3o
t}. DSR, AODV o]&2] EZZEFo| Z&3le] Hr} ZAxsta
Hold #98 HAE2F ATHE HAFoEZN Z2EZY JIAS =

al
[¢]

mﬁ){_a‘

O

&



31 53]

[1] C. Perkins, Ad Hoc Networking, Addison-Wesley, New York, NY,
2001.

[2] C. Toh, Ad Hoc Mobile Wireless Networks: Protocols and Systems,
Prentice Hall PTR, 2002.

[3] M. Scott, P. Macker and H. Cirinclone, “Internet-based Mobile Ad
Hoc Networking,” Proceedings of the IEEE Internet Computing,
vol. 3, no. 4, pp. 63-70, 1999.

[4] Internet Engineering Task Force (IETF) Mobile Ad Hoc Networks
(MANET) Working Group Charter.
http://www.ietf.org/html.charters/manet-charter.html. 2000.

[5] J. Broch, D. Maltz, D. Johnson, Y. Hu and J. Jetcheva, “A Performance
Comparison of Multi~hop Wireless Ad Hoc Network Routing
Protocols,” Proceedings of the Personal Communications, vol. 4, pp.
85-97, 1998.

[6] E. Royer and C. Toh, "A Reivew of Currnet Routing Protocols for
Ad Hoc Mobile Wireless Networks,” Proceedings of the IEEE
Personal Communications, vol. 6, no. 2, pp. 46-55, 1999.

[7]1 R. Das, R. Castaneda, J. Yan and R. Sengupta, “Comparative
Performance Evaluation of Routing Protocols for Mobile, Ad hoc,”
Proceedings of the International Conference on Computer

Communications and Networks, pp. 153-161, October 1998.



[8] S. Lee, M. Gerla, and C. Toh, “A Simulation Study of
Table-Driven and On-Demand Routing Protocols for Mobile Ad
Hoc Networks,” Lecture Notes in Computer Science, vol. 1748, pp.
45-59, 1999.

[9] D. Maltz, ]J. Broch, J. Jetcheva and D. Johnson, “The Effects of
On-Demand Behavior in Routing Protocols for Multi-Hop Wireless
Ad Hoc Networks,” Proceedings of the IEEE J. Selected Areas in
Communications, vol. 17, pp. 1439-1453, 1999.

[10] D. Johnson, D. Maltz, Y. Hu and J. Jetcheva, “The Dynamic
Source Routing Protocol for Mobile Ad hoc Networks,” Internet
Engineering Task Force (IETF) Mobile Ad Hoc Networks
(MANET) draft-ietf-manet-dsr-05.txt, 2001.

[11] E. Perkins, M. Royer and R. Das, “Ad hoc On-Demand Distance
Vector (AODV) Routing,” Internet Engineering Task Force (IETF)
Mobile Ad Hoc Networks (MANET) draft-ietf-manet-aodv-13.txt,
2003.

[12] The Network Simulator ns-2 : http://www.isi.edu/nsnam/ns/

[13] UCB/LBNL/VINT Network Simulator, web-site
http://www-mash.CS.Berkeley. EDU/ns.

[14] NS-2 with Wireless and Mobility Extensions CMU Monarch
Project : http://www.monarch.cs.cmu.edu/

[15] A. Kamerman and L. Monteban, WaveLAN-II: A High- Performance
Wireless LAN for the Unlicensed Band, Bell Labs Technical Journal,
1997.




[16] J. Andersen, T. Rappaport and S. Yoshid, "Propagation measurements
and models for wireless communications channels,” Proceedings of the
IEEE Communication Magazine, vol. 33-1, pp. 42-49, January 1995.

[17]1 T. Goff, B. Abu-Ghazaleh, S. Phatak and R Kahvecioglu, "Preemptive
routing iIn ad hoc networks,” Proceedings o the ACM/IEEE
MobiCom, pp. 43-52, July 2001.

18] J. Kim, S. Moh and 1. Chung, "A Maximally Disjoint Multipath
Routing Protocol Based on AODV in Mobile Ad Hoc Networks,”
Proceedings of the KIPS, vol. 12-C, pp. 429-436, August 2005.

[19] N. Gupta and S. Das, "Energy Aware On-Demand Routing for
Mobile Ad Hoc Networks,” Proceedings of the 4th International
Workshop on Distributed Computing, vol. 2571, pp. 164-173,
December 2002.

[20] M. Royer and E. Perkins, "Transmission Range Effects on AODV
Multicast Communication,” Proceedings of the ACM Mobile
Networks and Applications special issue on Multipoint

Communication in Wireless Mobile Networks, vol. 7, pp.

455-470, 2002.
[211 M. Zapata, "Secure Ad hoc On-Demand Distance Vector
(SAODV) Routing,” INTERNET-DRAFT

draft-guerrero-manet-saodv-00.txt. August 2002.

[22] C. Kim, C. Toh and Y. Choi "TCP-BuS : Improving TCP
Performance in Wireless Ad Hoc Networks,” Proceedings of the
Journal of Communications and Networks, vol. 3, pp. 1707-1713,
June 2001.



[23] J. Liu and S. Singh, "ATCP : TCP for Mobile Ad Hoc Networks,”
Proceedings of the IEEE Jourral on Selected Areas in
Commmunications, pp. 219-230, July 2001.

[24] K. Chandaran, S. Raghunathan, S. Venkatesan and R. Prakash, "A
Feedback-Based Scheme for Improving TCP Performance in Ad
Hoc Wireless Networks,” Proceedings of the IEEE Personal
Communications, vol. 8, pp. 34-39, February 2001.

[25] V. Gummalla and O. Limb, "Wireless Medium Access Control
Protocols,” Proceedings of the IEEE Communications Surveys,
vol. 3, no. 2, Second Quarter 2000.

[26] P. Karn, "MACA-A New Channel Access Method for Packet
Radio,” ARRL/CRRL Amatuer Radio 9th Computer Networking
Conference, pp. 134-140, 1990.

[27] V. Bharghavan, "MACAW : A Media Access Protocol for Wireless
LANSs,” Proceedings of the ACM SIGCOMM, pp. 212-225, August
1994.

[28] L. Fullmer and J. Garcia, "Floor Acquisition Multiple Access(FAMA)
for Packet-Radio Networks,” Proceedings of the ACM Mobile
Networks and Applications Journal special issue on Ad-Hoc
Networks, vol. 4, pp. 157-174, 1999.

[29] F. Talucci, M. Gerla and L. Fratta, "MACA-BI(MACA By
Invitation) A Receiver Oriented Access Protocol for Wireless

Multihop Networks,” Proceedings of the 8th International



Symposium  on  Personal, Indoor and Mobile Radio
Communications, pp. 435-439, 1997.

(30] C. Toh, V. Vassiliou, G. Guichal and C. Shih, "MARCH : A
Medium Access Control Protocol for Multihop Wireless Ad Hoc
Networks,” Proceedings of the IEEE Military Communications
Conference, pp. 512-516, 2000.

[31] S. Singh and C. Raghavendra, "PAMAS-Power Aware Multi-Access
Protocol with Signaling for Ad Hoc Networks,” Proceedings of the
ACM Computer Communications, pp. 5-26, July 1998.



e 2

s REasRd AE A T 8719 AARE AoFAd FEYH A}
FAAY RolA @ Rl BT AF
FAD ARV UE 5 R23 d88A A7
F A, shiel =Eel 24 1 & YA
G4 AFE el g BAL oA oAW, AE HEY AT AN
238 AE Zedold BYE wydA whe Hol 7
AERRL E ZAEYYT 290 vmy $FE s =S A F
£FF 2AL A FA EE wed, AYA 159, 234 25, A4
£ 2497l WY o ZASHUT gt AREL e A3
A ol 4F meY, W42 AeY, o & mid, VT XL
LA BArel 28 AP A7AL @y ZAe] A A4 APl
I e AF2YT EET FYUE, ATUY ST F9% A7 FAo|
AAE Zoke whee AP o7, T, FAAE A9 ohed 37 3
A ohd W AR FAAA A2 A7l g Ao A%HNE AP
Aol vhE YR E BFHD =R BaF A% 242 oA #%D &
A7 259 Fu, AdololA BAe wH AU,
el 744 S HES Aln =oFu G4 e s ooplE ¥4 e
S0 o & vel EES T 2R ANG A%, sgel, £, ea0)
oA Adst 4ge 7 wydch
5 4% 2o WYPoE EAL Uk 4% A4 o Fu Be 2L ¥
A wre ANgE AAALESE AFHGSAAE 2 A whee AFY
. 53, dAY wESA e A FA 43F 55d, PE 24, dus

24, AYE DA n9he A Ao

iy
FlF
g,
5
K3
L
i
N
JpN
e
ke
S
rir

r



AU WALE AFoz BE AL old o) F1 B AF ) EES 5
whAbel A Abget ¢ 45, 283 1 BA okE HaoldAE rhg We
RozRy mehed AFE AL
¢ Y53 A2 o vtk 2 oo WAl ¥ & Aol F & A obETt

3 & Ful AFoldA= A viSE AT 2z HE of

& oot 4T
£ BE BEA AAAY A H 9% F Rl o 2 B e
Ashe] Py AFHL £& 97 oA T

o2 059 A WARA T4 Wgoz AA ¥ FAz, BAYE Fes
g9z Yol & Pel Hol FA AFaE ofryst st AN AFae
IR o] Ae AP whLh



	목차
	표 목차
	도 목차
	ABSTRACT
	1. 서론
	2. Ad Hoc 네트워크
	2.1 무선네트워크
	2.2 이동 Ad Hoc 네트워크 프로토콜
	2.2.1 이동 Ad Hoc 네트워크의 링크계층
	2.2.1.1 송신자-주도매체접근제어프로토콜
	2.2.1.2 수신자-주도매체접근제어프로토콜
	2.2.1.3 PAMAS와 DBTMA 프로토콜

	2.2.2 이동 Ad Hoc 네트워크의 네트워크계층
	2.2.3 이동 Ad Hoc 네트워크의 전송계층


	3. 사전 활성화 경로 선택과 관리유지 알고리즘
	3.1 On-demand 라우팅 알고리즘
	3.2 사전 활성화 알고리즘
	3.2.1 신호파워 세기 측정과 임계치 설정
	3.2.2 사전경고 패킷 발생
	3.2.3 경로 발견 및 유지관리


	4. 성능평가
	4.1 ns-2 시뮬레이션
	4.2 ns-2 시뮬레이션 결과 및 분석

	5. 결론
	참고문헌



