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Abstract

Abstract

Vehicular Ad Hoc Networks (VANETS) is a special application, which arises from
the use of traditional Mobile Ad Hoc Networks (MANETS) in the area of road traffic,
acts as one of the core technology in Intelligent Transport System (ITS). We can
reduce traffic accident, alleviate the congestion efficiently and support a more
comfortable and safety drive experiences for drivers by using VANET. So, it is
important to study VANET not only for theoretic research but for practical
application.

High dynamic property of the VANETs makes it complicated to manage the
network. So, the key points of VANETS’ study lies on scientifically management of
VANET network and reliable communication among nodes. For these two issues, this
paper came up with a stable clustering algorithm for the management of VANET
network and designed a multi-channel MAC protocol based on cluster.

In the first place, this paper studied a lot about existing clustering algorithm and
analyzed their advantages and disadvantages. Then, we proposed a neighbor
distribution based clustering algorithm (NDBCA) to cope with the shortcoming of the
existing clustering algorithm. We tested our algorithm in a high-way scene through
the MATLAB. Simulation results show that NDBCA algorithm is superior to
traditional clustering algorithm in the area of the lifecycle about cluster head and
cluster itself.

Moreover, this paper studied the existing MAC protocol and gave a detail
introduction about MAC protocol based on cluster. We found that most of the existing
MAC protocols are about single-channel communication with single-transceiver or
multi-channel communication with multi-transceiver, and remains much work to do
about multi-channel communication with single-transceiver. Therefore, this paper
proposed a multi-channel MAC protocol based on cluster which realized
multi-channel communication by a single-transceiver. Simulation results show that the

protocol we proposed reduced system access time delay efficiently, improved system
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throughout about service traffic and boosted wireless channel utilization in a large

scale.

Key Words: VANET; Clustering Algorithm; MAC Protocol;



H %

B

B e, |
R e V
BB I oo e 1
I L7 OO 1
1.2 BEIRSMATTIIIR ..o 3

1.3 FEERBRIE BT oot 5
L4 BBITAERIRHE ..o 5
BEE VANETHIR ..o, 7
2.1 VANET FBER AR .o 7
2.2 WAVE SRBRBIEIR .......ooovooee e 9
2.3VANETS BERIF ..o 11
24 ZREEIPGE ..o 12
BB —FREEAIIIREE o 13
3.1 PEEBEMIA oo 13
3L FRIIBESE oo 13

3.1.2 BN FEFEIE oo 15

3.1.3 T RTAIRIE TR oo 17

3.2 AR TREBIDHT ..o 18
B2 L JE AR IIATRRI oo 18

3.2.2 BT AR AT BRI EHES oo, 19
B3ETIEMATHITIREE oo, 20
3.3.1 AR B oo 20

3.3.2 FRIIBTAAA ovvvoove s 21

3.3.3 FRAET IR oo 23

B4 BB I T s 24



LR 2% v TR 0 2 (53E MAC BT 7t

BAL BFEFRFR oo 24

342 (FEA T R BEBEE oo 24

343 MTEETRIIHT oo 25

3.5 AREEINGE oo 28
FBEE ETHENSEE MACTIGEIT s 29
4.1 FEHMLEHR MACHTISBEIE ... 29
4.1.1 AR MBAZTTEBEANUE oot 29

4.1.2 ZEAEZE MAC TFLITTE oo, 31

4.1.3 AFLETNRBRIHE oo 34

4.2 VANET hETHEMZEE MAC BHSGEH oo 35
821 BRGET oo s 35

4.2.2 TDMA TZERE oo e 36

423 CCH EASTETEN oo 37

4.2.4 SCHS FAZTEIEN oot 41

4.3 MEEDMTISEIMIEL ..o 45
A3 1 T EBEE B oo, 45

832 FEANETZE ..o s 45

4.3.3 ALFEBEMEZ ..o 49

834 FRBEETL R oo 50

A4 ZREEIPNGE ... e 52
BRHE B ERE ..o, 53
5. AR T B R oo 53

5.2 RIBIAERREE ... 53
BEETIRR ..o, 55
BUEM EZ A ERAR ..o, 61
3T TR 63

VI



Contents

Contents

ADSTFACT. ... s I
CONTENTS ... ne s \Y
Chapterl INtrodUCTION.......ccoiiiiieee e, 1
I == Tl (o 011 T SRS 1

1.2 ReSEAICN ACTUAIITY ...ocveeiieiicee e e 3

1.3 Primary Contents and INNOVAtIONS...........ccccvereiiieniiininie e 5

1.4 TRESIS STFUCTULIE ... 5
Chapter 2 Introduction of VANETS........cccccviieiiie e 7
2.1 Framework and FEATUIES ..........cccviiiieiiiieei s 7

2.2 WAVE SEANUAIT ...t 9

2.3 ApPlications OF VANETS ......cciiiiiierieeie e eee e e se e sna e 11

2.4 SUIMIMBEY ..ottt ettt bt et e e bt e sab e e s be e s mb e e nbeesnneenneesnnas 12
Chapter3 A Stable Clustering Algorithm ...........cccoooiiiiiiiiiien, 13
3L OVEIVIBW ..ttt 13
3.1.1 Concept OF CIUSTEN ......ooviiiiiieiiee s 13

3.1.2 Classical Clustering Algorithm ..........cccevviieiiiiiice e 15

3. 1.3 1SSUES AN TUEAS.......eeuveeeiiiiiiiesiieiee e 17

3.2 Neighber Distribution Model AanlySiS..........ccccceviveieiieenieie e 18
3.2.1 Neighber Distribution Model............cccooveiiiiiiiii e, 18

3.2.2 Cohesion DedUCTION..........cccoiireiiirieieese e 19

3.3 Neighbor Distribution based Clustering Algrithom .............cccoociiiiens 20
3.3.1 STALE MANAGE. ... vie ettt 20

3.3.2 Initialization Of CIUSTEN ..........cocoiiiiiec e 21

3.3.3 Cluster MaiNteNANCE .........ccccerveiririieiseneeee e 23

3.4 SIMUlation and ANAIYSIS ......ccuiiiiiieee e 24



LR 2% v TR 0 2 (53E MAC BT 7t

3.4.1 Metrics of Performance..........ccooveveeiinineiesiseeeee e 24
3.4.2 Simulation Variables and Parameters...........c.ccoceveinieneisinencienennns 24
3.4.3 SIMUIAtION RESUIES ... 25
3.5 SUMIMAIY ...ttt e e b e e nnneeans 28

Chapter4 Cluster based Multi-Channel MAC Protocol for VANETs29

A1 OVEIVIBW ..ottt bbbttt b et b bbb 29
4.1.1 Channel Access MEChaniSM ........ccccuveriirineiinineees e 29

4.1.2 Related MAC ProtoCOIS .......ccveiiiiieiiiesieseseeei i 31

4.1.3 Problems and DiffiCUItIeS ..........ccoviiiiiiiiieiiicie e 34

4.2 A Cluster based Multi-Channel MAC protocol in VANET ... 35
4.2.1 SYStEM MO ..o 35

4.2.2 TDMA FIaME ..ottt 36
4.2.3ACCESS ON CCH ..o 37

4.2.4 ACCESS ON SCHS ...ttt 41

4.3 Simulation and analySiS..........ccocviieiiiereie e 45
4.3.1 SIMUIAtION PArameters .........c.cceiveiieiiniieniseseeeeee e 45

4.3.2 ACCESS DEIAY ..ot s 45

4.3.3 Packet DeliVery RatiO .......cccoviiieiiii e 49

4.3.4 TRFOUGNPUL.....coviiieiee et 50

A4 SUMIMIAEY ...ttt ettt ettt et e s ittt e et b e et e e eae e e beeeneeeneesrneenes 52
ChapterS Conclusion and ProSpeCt............cccviiiiininiinienieeicienennes 53
5.1 CONCIUSION ...ttt 53

5.2 Prospect Of FULUIE WOKKS .......ccooiiiiiiiieiiesicee e 53
RETEIENCES ... s 55
Achievements During the Master’s Degree........cccccvvvvvveneenensennnnnnn, 61
ACKNOWIEAGEMENTS ... e 63

Vil



B i

B &g

IREAE MDA AT IR EHE RN TR —, 5 NIRRT R TR
A, R AATATE AT SR — 8o SRR AATT AR A 35 e SR A A 4 R
PR ERARIE KRBT R T — RIS R0 BIanssGm g, sSE .
BT G DL BEPRIE B 4%, P IE A I8 2 SO S O T B AT A s 4
IR T IR, FEDRDVGBEFEHIET NS 200 73, 220 Nk
1000 73, “V¥6E 5 bt — kSR A B AT 2 o B, i) g pix v
e, SO T AT T R

1.1 REARER

bEE IS I RF R o R R, VRGO T IR R AT I EZE A2l T A

, BRSO NNTAE AR BRER ()5 0 I B, BEERE LT E il
KR, SR A Mkul, REDAEENERE M ImE ), RE AR

WNARFMA . BALZACRE /ST, #&2 2015 4 6 HJE, FKENL)
ELRAREISE] 2.71 A5, HARE (F=RREMREEINAE) 1.63 105
AEPSNEEI AR EIE 312 2N, HPREEEHA 263 2 AW, JH, A
FERGE, EM T, HATHRATE, DURZEEAASHE THM LG A 752 )\
o WBLEZARAMEE H, RES MMINAEE B, A TR R 7%
RIER], & NTTAR G TR AN AT Bl (1) 31 2547

PRI, LB RAER R, RERAER AR R T — R R
Wi NS . SN PRE Y DL RRIRVE AR T I . R AR AETTIX,

AR DL S A 1 22 A SO0 M o ARSI T, BRI R B e
W, EE BRI E SR, S T B SS @, AMIASAER E 2
L6 PRI I ], XA R BTR 9% 17 AATTRI B TR RIAS 7 o (RIS, T ] 1 3 24,
WA GBI G A 5T, I B 5 IS =4, Bk, BOREI$Em
T HOR A HIER



LR 2% v TR 0 2 (53E MAC BT 7t

AZ T 2 A I TR R T AR AR T P 2 4 d AR N RS
KGH R KA G B om, Ak, FRIE A8 @ F MO0 T NBUR B /N FE b
FHitadh, i 5 47 R A2 18 i SN G493 T2 T AR ) B2 I =451 s B2 o N
DT o S8 3 5 DA S A8 T8 2 A o T N AT A i W 7= 2 4 ) B i 2 — o TH
it H % A A8 22 4 1o R, A AR UE S TR N S IR AR A e A, WD RIS il e A
WO SR A A A P8 R, AR EE— NS INET & AT 2308, BN T R AR R
Fy ) 8

N T RPX S, B R iE RS PREME . HEERB RGO SN AT
Gz, FEH I SEI AN B A U e R R (S E] SR . R S R
FHA (BEHEA. HENER, BREERAR. HAEBEEAR, BrEHlHEAR,
HAEHEIG . 25 NLERSE) ARGl Faosizi. Mgl
ARG, INRRZEAN. GEEE. EHFH = 2R, T R — P R B 2 4
PR MBI, WARENGAIEH RS BRECBAGET N, £,
AN DI G 4 s sl s e, R ACIEPHZE, e MimdRe /), o
ATIBHHL, PRARRRIRIHFE, AR EETT G,

PEREHBIX R AT ITS, T 2015 SF e . P/ A2 iEPH € 109%~50%; 94 g
U8 5%~15%; /b 7205 Y 25% L by Bk A IS E A 5%~ 25%; T
i 30%~60%. WL, B REATIE RGN PREE NATTAE A W e 2 4 B B R X

ZEIANEAE JE S IS BEAC B R AL & R —, A HLAMNE N EAF
LA T B, R RECBE ARG T IO ARZ — RN, i 08

PP R L AL E A e A OSBRI N RS- AT SR G
AR ZEAB IR AT R DA B SR B TR UL, BN AR L (Y R i, RERES A AL
(Y T A 3 22 A MU R A o [RIINE, WT D@ S %o 2R3 M 4, e B R AT R R 28
ok DRI A2 38 1 A R AN B SR Ry . BRI, R AR LS 2 — P AR R AS I8
i) IR O7E, SR HLS NSRBI EAMNE A BEAIBE X, &
FLA S A



Degree papers are in the “Xiamen University Electronic Theses and
Dissertations Database”.

Fulltexts are available in the following ways:

1. If your library is a CALIS member libraries, please log on
http://etd.calis.edu.cn/ and submit requests online, or consult the interlibrary
loan department in your library.

2. For users of non-CALIS member libraries, please mail to etd@xmu.edu.cn

for delivery details.



