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Abstract: As an application of mobile ad hoc networks (MANET) on Intelligent Transportation Information
System, the most important goal of vehicular ad hoc networks (VANET) is to reduce the high number of accidents
and fatal consequences dramatically. One of the most important factors that would contribute to the realization of
this goal is the design of effective broadcast protocols. This paper introduces the characteristics and application
fields of VANET briefly. Then, it discusses the characteristics, performance, and application areas with analysis and
comparison of various categories of broadcast protocols in VANET. According to the characteristic of VANET and
its application requirement, the paper proposes the ideas and breakthrough direction of information broadcast model
design of inter-vehicle communication.
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T, A A 3 i 22 A IR R A R OG I TR R R, A A S DR LA R ) R A 0 R R A et R Sk S R
F[M %2 F | 41 W (vehicular ad hoc networks, fii B8 VANET) 1 2 oK Sk %25 5 25 i £ % (intelligent transportation
system, T FR 1T S) 4% /0o 3508 43, 8 2220700 AU (IR PR 1Y ) 2 (A B Y 050 %420 3k (road-side  unit, @i % RSU)Z 1) H 41
To 4k 2 BRI AR, v] kA LR A 5 I B SR WA R RN AL 5 AR S, DAY R R ML LT 2R A A T R TR BRI AS
T S TR R AT L B AT A DA Ak 2 e N R 2 Bl I 5545 BT TR AZ Al I
W AR IR EAE B, B A A JC 2 sl A 2k M 4N m] AR LA

ULAE SR, VANET ©0 40 52 th 57 4% [ BURF « BIF S8 HLR R 2 3 1) 2 1) 9621912003 45 36 WIS 2 A &
I A ZE 0 M)A A 20 B T 75MHzZ 55 1K T AR R 1. 2004 41 IEEE %5 T IEEE Standard 802.11 B33 i 25 % i) G
#42 N J7 % (wireless access in vehicular environments (WAVE) Draft1.0)!®.2005 4, Wkl ji a7 2= 4 i) 38 5 156 W
(Car2Car communication consortium)t, [ i i T 449 1) 38 475 b5 Internet 1 TSI 3 A5 5 H A5 KK £ [
A 1ETEJE 19 FleeNet®™ CarTalk2000M NOW!Y H 7 ) Group Cooperative Driving™?, 2% [H {1 TrafficView™14% . [
I, 22 ARBUR A2y 23 28 T0 % TURI 23 B0, A RSN R 4R A8 %S & 490 Qi IEEE &4 375 Vehicular Technology
Conf.(VTC),Intelligent Vehicles Symp.(IV),Intelligent Transportation Systems(ITS),Intelligent Transportation
Systems Communication(ITSC)% ,ACM =75 ) Vehicular Ad Hoc Networks(VANET)4.

7E 4% 3 F 2 F (mobility ad hoc networks, fii /% MANET)H, ) 58 W 150 32 2 44 Oy 9 48 48 e 42 #6145 15 (beacon
information) ¥ — A 25007 28, W A B AR it 22 K H s 380 9 B B m B 2 s ) AL AR AR T VANET W
FH B RR R 1 A5 S BT A — M LA A SRy, LA B AL A RSB o 1 AE SR A5 BT SRR T B T 0t A
VANET A4 85 Fh A0 38 £ B 2% 5 sz 10,

AR, & 2 E T MANET B B B 5 05 kAT T T 2 090 AR 2, BT VANET REFR I ) £ R8¢
AR FH 75 5K, 5E T VANET (945 5 B BCAL 6 70 30 2 AT PR PR B k. — J5 T, 78 VANET B A 5L 9 R0
SRS AR W] LA R — 58 U7 VE @ AR 3R AT IX LE IR 3O Y voE SE I R DR AR . SR OLAL )RR R B T
MANET A~ 1J EE 41 AL 38 4H 55— 05 TH, VANET P48 30 0 I R, 5 sh A A8 4 DA K TG Ze B 40 199 [ 7 (1) e i/ 2%
5 S0 AN g e ELAT SR T A PR R R £ B S R K G R R ) e ),

ASCHE B4 VANET SEANRHIE B AT AT BT 3850 R B T 0 1) 80, 8K 05 PR 20 AT LU ok Ry
AR VANET 15 B R 5 073 I B A SEAR . RF A LL AR AR W) il 052 )5 45 G VANET HRAE 5 8 H 75 3K
$EH VANET 58 # B8 wut B AR 2238,

1 EFBHENEREE

BAREHAAMMBE) A EA Ak, 2B o O SRR R, 47— B T2k 99 2% BT [ 4 (1 B
IR A (RIS MR TR A A M SR SRR . R S AN ) . RS
FE YA, M ZE A 4L E BAT BL R R AL

(1) PRE 3 0 sl A BT 5538 Sl LA 1) mT 00

P45 A5 R Bl (3 R KB Smis~42m/s 22 10]), T S0 45 ¥ $h G4 5 3 A8 AR Ak, B 5 5 n A T Y
Wy 100Km/h (38 8% E 29730 5 005 5 2R A 250m I SRR 770 158 (RIHEZRAL k) 57%U8 AR s plesd
B3, 5 T 5238 B R )5 AR08 SR A I LA LA B 388 1 R SR 4 2 R LA i

(2) 7 s A B R IURN A B RE o 45 o

X MANET, 5 5 A1 8 #5120 0O B v-A7 RO A5 B30 2225 18 1) SCRE N 35 E2 25 B 4L L7 A 32 Bk
o T 6 PRSI 2000 T LA A S A 2 4% B PR s v O, JLTIC 45 1) GPS RS Sy 1 a5 4 (RS Wt 00 IR ¥ P e 455 L, )
TR B B AR A ) 25 B 0 T S A 3 % LA BRI A B A7 AR FTRE .

(3) PRE AT JRCE B 15 A 22 ) B DRI

7F MANET H, 45 5 B0 AT PR OF FLARRR AR X RS e (H 2 0 T VANET 1 55, K0 U8 % 0 A B8 9 4 (451
B, H T 2R T N 32 458 2R 7 458 b T AR SR AR R N DA 0 % T i 2 B S WA S ) A T S B i N MY
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26), R LT PR i VANET (056 AR AL ) 1, AR 408 448 2 1] PR3 31 55 3 R 5, DAL K 38 7 SR A B B A2t N\
T B IR e AN TR 2 A T 240 2 T PR AR X 2 A 5 5 20 A

(4) M3 ARk

HT T4 R 52 38 6 DL S AR L 24 SR, 19 255 ] B B PR AN [l e B s ] — I B PR AN [ e BB, 1 e 3 58 2 A
R S TR R TR s 5 3, LT P o A R L A 0 VT [ U ) 0% 3 £ A4 0 K ) 2% ) DX I, A — o
B T A T T ke LA T

(5) JoskfFiE A RE

T K TTTRURIAT 440 i AT AE AR TEV6 . IR AN, Nz VANET I8 FH T I80M B A 45 Jo 2 i 46 3 fig 5
e v O AT T T L 0 B AU A e T A T I ™ T, AR DR IE £ LA e T e

2 BHBENTERR

75 MANET o 4% B T B0 19 43 R 5 O 72 ) #% (flooding broadcasting) 81 AT 15 s 2e Sl 3197 16 #5435
S A0 L 1) S R P (A0 Y s e R TR I S DA G I T R A R AR % SRR R S R
3% ) 09 248t (AR AT R AR R AZAE QR ) 5 o T R A i A T ) 1, K R A T I 2 A
PR 5 S AR AT RE R 2 AN P9 AR R B AR S I A KR TU A T T % X 2 (broadcast
storm)”; 55 FH TR AR TR 2 T R A TR IRF ) 56 v JRE R S, A7 7 7 (K4 T A O RRIE R 58 —, DK B/
T T M IAEAE AR AR R 5 B AT S R

DR o, ey 5k 22 A T A UL B R R TR B G, B A T AR AR (1 R A SR 1 et ik
R 2 SRS R BERR T — B 40T 38 B Williams BI2ODK HLMEHE T 5 140 i 35 s As B AR Ak vz L T 3%
FETNEZ T A DL ARz L 36 DA A T XS ) Az b ) R 45

ST AR R 5 A5 A ) S B 2A T LR v A S A i 1 T N S I A RN M T SR A
—BRAR S s A T S TR 8K, O BRSO B8, AN I BT R S A AR L 45

ST R TI (P IZ k) 3 A T X P32 T 4% 20 50 LI T M 11 ) 4 230 T8 3 1) 4 A
T B R AR PN S 90 2% 4 b g A Bk AE e T A B AR 1A T B S B (R 3R A I
V) 53 25 0 i Bt R MR 2R ) R b, ] 335 17 290 25 780 A, T 8% 0 AR S K T 288 97 7 S A e ) X ) .

HARZGEH AU MR 3 B4 A EA AP, 2Bk 2 A S A A th T 45 A AL 0 $h 454 5
TE AT R W RS AR . RACIR LSS R 22 2 DA O, 19 a5 S B e N S B sk 5 MANET A 45 (1) 22 931,
MANET (1)) A5 0 15 325 A it 1 2 25 T N B3kt A48 T4 JG 10 75 IR, DR Ibb i 1) 9 B 53 B -2 4L 1)
FEAS AR A i ),

3 FHBEEANER BEmiaaydkk

AR VANET {5 8 B M SOR 120 42 25 e N 12 %o 5 b A8 38 15 S IR JIR 25 5 £ (quiality of service, & #% QoS)
FoR S m IR R e BRGNP SE e X R T R R B R R S e nTEEE . AT IA R B
TR 2026 [N, DA T REREFEAN [ 454 N D9 AN TR B 75 3K 10 ) 3645 B P 22 Ak IR 5%, ) #k W S0 I B A 3% i
AT R R e (02 IEEE 802,11 (1 i 45 i [ LA S VANET AR ¥ B BR 58, 4 13 714 2001 VANET 15 B
TR R 5 U7 T R R AR
3.1 IEEE 802.11 MACTHiY

IEEE 802.11 /£ & VANET [ R0 LAk, 25 A 5T Ui [l 4% 1l /2 (medium access control, f&j # MAC)K H ¥ ik 32 F
(request to sending/clear to sending, fii#X RTS/CTS). A AL HIHI 3840 14 1 1F G R 8 49 B S 0 31 s i vl 508
o ABZEAS B4R LR b e R F MAC B ESCIRAIE £55 JE 7T 58 43 2 A2 5 B AR e 1) S e 1 i 290,

HF ) 3% 05 BB i 2 MR s I G VSR RTSICTS SIe 30 i) 5 g/ % 58 0% w5645 308 190 38 4 RT3,
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WANBER A B DRk, H8 1Y s e R AN B 20 e R8T 12 ) Bl X 46 5 o A7 28R B0, AN E AR B 194 2%
D BCIR AN T8 5 19 38 1 3 8 R 5 4 77 10, LAJRE Sl KB AR A e 4 rp AT 5 4 0 4R £ T SCHR[26] 017 FL A
FUUEW] AE AN A ik B 4 1 8, H4 BLAE 100m A (¥ mT 5 B AT 20%. 3 B 2R e T, i S ek S 1 K
BT R TCE B )RR I H S T, AT U BT
32 FRBEMMER EHIHE

VANET 1 55 Ik 10 3l AL, T 0 m R ) 3 B 2 3 S . R IBEAR A, 100 265 41 40 S B LA ) AR 22
AY o3 AT RN, T S BE B L T TR A 40 B AR AR 2 AR TET L S 80N 0 T A T R 3 R T S 5 L A
VANET )3 £ R R AL AR M ORAIE A A7 A B (0 S P TSR AT Al ik 1
3.3 [TIBIRI AT RIS E AR

FERTST VANET ™ 3 P S, — AR5 Al L T 5 19 GPS SR A5 AL AR L AELAE S B ) 42 ) A 411
H,GPS S AN M AT R, DRI 25 S L 8 e . 3 A, I ) A e B LU B T S e T A SN
i ) I P 3 B 45 A0 5 3 A5 SUAAS SR R X S R QoS(SEIN M AT FEYE L DI A5 ) 75 R Z2 B UK. A
BLF VANET [FEEARFIEAN Z RS 22 /2 UON TG 5K, 3 il il ZERATRGR I P4 L. B Rt P-4k

L8 EPTA,3E N VANET SEACRFAE i 2 25 3 N ot RN A0 A5 B FB W0 2R & DUR 46 10(L) SZRFY
R R B (2) RS B A WS E Al SEE AT AT IA Y (3) B AT B v (0 DR YA 2R (4) 8 TS 2k I 4% 3%
ARG (5) HATEGRI Ao EAEATE e, (6) o 2 Bl A5 B3R LB bl & ol TR A E AR
SRR R QoS i KM 2 2 1M Ak, R L 7R £ UG Y. VANET 5 AE AN FH 75 3K 10 ) 3 B8 b5 1ok 2 i i 2 2
CABEAR AT 5 SR A, YR 20 A S | H6 1k B (1 25 b IR 38, JEJL 2 VANET W48 3 b i 8l A A8 AR Al X ) 3 PR RE 1Y)

AR
4 EREEMTEBHR

FET VANET (8] BP0 8CH (5 B A% Gk B80T 23 Jh SR bR 22 k) 3 10 1 s Bl ) 0 D 408 i 49
PR i X DA A ., DASR [ AT T AP X T B ARS8 AR 0 2 ) R RT AR 25 3 N R AR (1A P AT S AF
RSN Ve S8 11K NI 1 R/ AN € €7 N = S AW PN E e AR I N R 0 7 DO BT S4B R R SR 7 J I
ACWF P AE B 2Bk R ST A BEAT 2 AT UL

[ Broadcasting protocols of VANET ]

‘\\\\\‘~>»

[ Single-Hop broadcasting protocols ]

[ Multi-Hop broadcasting protocols ]

[Probabilistic—Based] [ Distance-Based

Directional-Based directional-based

[Cluster, MAC—based] [ Counter-Based

1

1

1

|

1 .

' Token ring-based EDirectional and omni]
1

1

1

1

i )
| |
' [ MAC-Based ] [ Cluster-Based ]i
I

i )
[} 1

Fig.1 Broadcasting protocols of vehicular ad hoc networks: A taxonomy
Bl M aARE R it
41 EHBENBBIE
IEEE 802.11 ¥k #&4E  MANET (1 F iy o A7 20045 B2 R 07 2,40 15 K ag B lids B, T vt/ 1
S5 T R R B U UEUR 3 RS 3 3 A g A rhole A AR L ) R R nT e A o B D P Y 2
LUE ol e NI T R 117 TN M S B TR S N 7T A B s i i R G g it S S
5 SR T 4 3B 2 T SZE B A i ) O A
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AR BT RE 1) 2 B H bR A AR SR A S | w0 S, R i A B B B JE 2k
TR AR T S RS B 1k, R 2% 43 A7 2 LA K IEEE 802.11 ) MAC 27545 A 3843 R 77 T A7 178 14 [ A it b4,
AR MELRAE S MLARAF ST L ) 5 ) A8 T A 5L DR bt S ) R R 2 5 ot v A8 A R A R B R e L S DL
P52 2 ) L SR [27 -390 BBk IR AT T AT AR I T 2 A48 E T R AR BB 1 R AT AL
A SR BB W o A/ FET AN FE TR /R E 1.

411 EEMTHE

SR BRI R SRR CRAUE AR ST AR B IE AR B IR (S L SCBR[27-29]4R H T BT IR N1
P A B 0T R N — £ B DX 3 N P 2 0 AT 5 A5 R T8 R AN BT AR L) v A A A R Y U T
15 B,

XUPTVELSof 1 478 A 5 AN a0 et A A 3 A0 SR 1] ACK I LA DA (0 i) 80, 38 L0 A R T 80 T 4 bl (A b —
SERFIE] T ) 1-06FF CSMA s LOF S5 I 1) T () p- 135 Mk o sk 1), AR g 3 i Bl 30 455 5L (0 e ol o6 AL
T2 W0 LA R P 8 58 ¥ R A A A o) T LA A T AR SR D485 v ) A . DT, 24 s 6 IX 38 A 2 AN 49 s TR
A e 45 A5 B 23 S BUK R W 55 G ARt a8, DR b ] & o 304 15 38 s M e %

Yang 25 A PBVEF S A7 3 A7 R IR 0K E 42 LR — b o 6 47 9 Al 4 7 5 B3 i (vehicular collision warning
communication, & #X VCWC). I3 A AL R AERI 4 B B fa 2 25 15 B LU MR A I 5 35, 2 )5, ) 1640
ZE I B AR, LAV gk /D T 16 45 S A a8 mT DA S AR R N e #E M5 B 0 AT 2R (0 S SCHR[27 14 IR, S e
R DX 35 P A 22 A1 R IR I 38 S R 45 RN 4 S B R (W) 5 G RVRIE Ji [ IsF 00 2% 0 Y5 R R 3R 2 2

SCHR[2914R H T —Fhal Sk . REfE 0 AN A28 8 A5 AR AL S R % I B BBV S A T5 28 1R (5 R
(9715 TR I B A — BB [ B2 1) B A5 5T 505 EAT 40 AT RS i T HE D 4 67 8 4 A DA R A0 1 B, AN
MANA AR G BTG5 O AR R R S R R G R L RBER T HE—
ANTTBRAEL v B, SO0 F U I % Ak T 0 AR A B B R 8 1R T 1R 45 5 T S Mo 2 BRI, TR 3 K S 4 1 1 LA IR R 2%
RSN L D) 24 A7 AR IR DU Bl S 5 G T I R ORI A i T S P ) IR NG S T R A R A A IR T2 W
o R A T ) F A5 S5 AT SR B U5 R FH 2R, [T A 8 ORAIE 5% SR8 0 A5 B 1) SIE I A i L 7E A TR ) 48 74
FE R IEREAIE BT PRAE r LR 524 57 10,2 %28 RR DS 75 8 A e 0 96 ) .

412 SETFHBRAELT

e VANET 43 A 205 8015 2 C ) ¥ 56 4 1) 7, Borgonovol® ik - R-ALOHARAE t— {5 it 7129 51 [+

6 MAC 1pi¥ (reliable reservation ALOHA, fif # RR-ALOHA), 4 /™ 75 s il & & #3 PE 7 4% i /5 & (frame

SRR IXA B WS4 5 s IE AR 3012 43 2L, T AE AR S (1) FL AR bR 2 HE SR 2458 I N B 15 R E — AN 58 4410 F
PRI T A 40 T R TA 23 2R B A T B 1 SR 12 B B A B B AN i (base channed, [ Bk
BC), B 375 02 T P 2 A 1K 3 7], SLAR Y 5504 BE U7 i) iz ] B BC Tk FILL HAhE 215 BRI A5 5.
ERE—Mii, Y AU REYE B O BC HRIE FIL AR B FFAREE A0 E 5 51 FIL A1 B O A8 15 50 2 5E 5T FI
{5 B BC {5 1B LA Ry D8 AS Bl A2 Mk 45 7 =K, 1 s W e T 24 B n 4% 38 72X oy P G A 2 PR A 1 SR 2 A
Sof A, A T BLTRZ) U6 £ (point-to-point, A Bk P2P)f3 T HEAT 4 3%, A4 i £ 1 1) FH 2.

B2 NP — Fh 5 RR-ALOHA J5 LY |~ 4 bl i (concentrative competition R-ALOHA, fij F
CCR-ALOHA). Z P BUR B 36 4+ 15 TR HH 45 6 143 e 77 3K, I8 FH 1 T 24 1) 428 o1 IR BRI Y 25 1F B AH 23 25, B i 2
AT () Sk R A TR U 2 k) R R T E A AL SRS AT R T R A

CSMA Fil RR-ALOHA 1§ 5 [ 28 W K H 1 W Fift MAC 3 CSMA & T 525 55 4 U 3, RR-ALOHA I 22
FE T 1 B[R] 20 TR AR BT % 42 B AL 0 e R RR-ALOHA 3G A4 H B A M 05 B #& A% L4
PR A T A P SR AR T B Y SO R T 1 TP H 2 RR-ALOHA 77 [ il f 2, i% i U SR 4 T
BRI SR SR 2 200y g o ) — AN B B DAy R AR T, AT i — g T S ) R A B K T S
TR AN B X T 1R Y Ak R ) 5 B W P 2 AR B 0, AT K B S R S 4% TR IR T R ) SE Il 45
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T PG TR e I HLAREAN T 05T SR PR AR S AR A AN N 1 B AR AR AN I 45 19 7 SR B I R v A A 2 T
WHAESE MAC B K & .
413 T LRI %

BT AT CSMA FIRTERZEM) MAC PhislAh, 18 5T AESE 44 IR MAC T3, W1 WTRP(wireless
token ring protocol) ¥/} P41 RNB(reliable neighbor broadcast) i3 B JL 3t A Oy v 02 A0 ) 3% (3 bl i 4 i)
JIOE B R AR TE N SCHR[35] 2% T2 M ER Bt — Pl mT SE 40 8 1 R Wi, — 5 Yo [ P AR 40t 75 s A e R UL A
NS AL A A ST R AN AT I A RS A e AN R R T RS
SUREH, LU [ 7 3 A BT 3 B W 2 B B s ALBLC MR IR T B 4,3 AN A K
TR A WA, & WA BT R A-B-C-A T B 1797 45 2 (5 B 3795 s R RE 2097 s B A A U 5 T A B
PR ) S BIP A5 (L.1,1.2,2.2) 3 5 762 Wb, 15 s 2 314 s il BUE 0T B CUR B I T #8145 B 741
5(2.1,2.2), KITT 1A BRI IRE B (2.0), 0T A 2 FOHT R R E(2.1).

Broadcasting information

Receiving node A Receiving node B Receiving node C

| 1.1| 1.2|2.2| | 2.1| 2.2|2.3|

Fig.2 Broadcast protocol based on token ring
Bl 2 BET 2RI RN

81 SR BT SR A A R T T A SRS A R T A A0 R T S B TR R AR TR A
RTTSEME AR JE RNB WA il ) 3671 s [R5 4 ) 0 ) I, bl T 28 — 3l W SR E R R SE BT Re i T
B A MR IR AN G ) B RURIEIAE B, FRAR T 5 25 £ R ST k. 55 Ah, JCAb R s n] e 2 IR
SR BN R — T 395 R IE T3R5 B, 5 B0R IR R PR

SCRR[3614T X o FR BT Hh 5% e 15 £ A £ 6 DX s PAY £ T S 20 2 A S RNBISUAR G fA0F A2 T 15 JBL SN 43
) AR TR T A R BA K #E B (overlay token ring protocol, i HR OTRP).EF ™ #6711 & 4 A £ 4 3K )
FHIE 5 AN 205 R X (normal model,emergency model)Z) &) 3% 45 & IE WA R AN A R G e 4 M
I A B8 R G AR A 58 G A8 il A7 ., A IR AR b T 45 A RS S — W R B R E S e R #E DA HEH S
JL BT DR T A 36 4 T B2 R H 4 L, CRAIE TR DR 5 A IR IR S R 36 P BUASAN R AR 5 B #E 4y R 1 ]
S R R D 2 T B ORI B R 5 A R IR I ST Ik AR E W 23 4 R sl AR ) VANET K&
RSN B T4 AR, 5 S04 RER P BB R 1 35 22 T e P AN o
4.1.4 JETEREN MAC 2]

Yadumurthy BV o] i 38 28 s 6 I 1 5 1 1 (R B £ 1 16 % 5 A5 AN S T 58 DI P K
TR SRV AT JUP, T X AT B 1m0 ) R A e A 6 B DX 8 P [ A A AR A 4 R 4% ) AR o e S A ) A A
B & Hr il (directional MAC protocol, {5 # DMAC). 1 Wl iSCANE AT BARE i 5 5 2 & (1) AT Sk ) el i 05 R P 3 3
(SR EP SRR NSV EER SN T LSS B O B b A

I FOR SR BRI A BT, S R R U R 2 AR AR IR R AR LBRATTIA kA AR AN [R] R SR
FPR BT AR YRR AT EEE L SR SRR A 2SR R Bk IR TR e A I v B 1) .
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Table 1  Analysis and comparison of single-hop broadcast protocols

& L1ORPET RPN A A LR

| "otocol Mair scheme Latency Reliability torage R_egour'ce Alg '"th.m
 rerhead Jtilization con )lexity
VCWCH Rebroadcast-Based Low Moderate No need Rather low Simple
RR-ALOHARY Slot-Based Moderate  Moderate  2-hop neighbor High Complexity
RNBE! Token ring-based High Moderate  1-hop neighbor High Complexity
DMACEF! Directional-Based Low Rather low No need Rather low Simple

42 ZHBHEMS B

T B AL k) B AR RS K K RO B AR — o X AT 2 B (B IE AN BRI AL 2 T N B S B A
A R T SR BB3VANET 22 k7 #8305k 3% 455 S v 4k T B K Y B Py AR AR (AR A5 S A 2 kS HE A
T LR H B R TN (0 PSP L ST ) R AR A R SV T A R e e ) L

VP2 ¢ 53T MANET 2Bk 37 10 FE A SHAR B T 22 Bl 6 DS 4067048 it 187 75 S 3R A0 J 45 845 U8,
AT 43 AR (state) ) 35 FITCARZS (stateless) ) 4, 3% JE b 4k 15 s e B 7 AU AT 20 0 2 THEZE 1M . R TRE RSN
J7HE . BT MAC B R T R
421 FEETREMZH

T SRR SN, A BB A A I RS DUBE AR p 3 kT 485 S DUESR 1-p Za ) 4% (5 B sz
B AR DINEER 1 R B ST RS S R B TSR ) R T T T S 0 SO AR S A p- R

PR IR 1- R BORH IR B p- MR AR, a0 18] 3 B BV b B ATl AR B R AL
Distance
L R R R W | ©D
1] =T IHE IR [N EV

(a) Weighted p-persistence protocol
(@) AL p- TR HREH Y

T=0 T=7 T=27 T=37
(b) Slotted 1-persistence protocol
(b) BB 1-MEREHY
Probabilistic P-based

=T [il =T R : e ||
=T 1 14 e N O EV
T=0 T=r T=27 T=37

(c) Slotted p-persistence protocol
(c) B p-M X
Fig.3 Analysis and comparison of probabilistic broadcast protocol

K3 JE TR HR PR 2 A AN B A

IR p-1% FF AR ) 4 Hp 13 LA STk [4014% 19 43 45 2N 4248 ) 1% (distributed  vehicular broadcast, {8 #% DV-
CAST) WAL, & 3(a) . 44 A o 5 07 1tk “Hello™ 5 32 #4599 Bk A1 F A3 L, LA T 5 35 B B L1y =4 o %
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FE TSI A 5 5 ) 3% A5 AL R SCHR (40,41 AU FR A8 43 M7 R0 07 B 45 SR 25 3R 0 3 T 1058 BE 1 Bh S MR Vi
B A 1 5 g R 255 T R B A e 10 15 B Tk 2 (L YA A AR e B 5 0 1 A R R R (s e O L R
LA A0 R S B R Bl S AR 4 R T A K.

Kim U2 D 1 o AT R 1, 1 551 B AN [ 1 25 A O B B 0 5 A5 O ke S L, B B T, 4 5 5 A 1
WS BS0R /D271 A S AR I B AR gkt DA 1- IR R U R T iR A R B 3(b) BT i W DL AR I P B R
RURRAS SR 0 3 R AR AE 7 S B PR TR S5 T HR 1 R A X I T AT 2 AN X e R R B R T R
155 OB 51 Ak 7 L 16 G R 5 e, S0 9 T A A ) 1% 1) 7, Nekovee i Y — Rl AR B p-TRERIN ) 4
PRI SN T R A B AR 5 R T 0 B A A% A I D B R T, A I i R 21 A A I )
SO T S DANER p B R T RS B %S SR (42030 75 4B AR T AU R

SCHR[A3] 4 ff v i s DR A T B A R0 00 0 T ) 3 4 o, B2 HE 3 TSR AT B p- R R T, A
PN AEARTS AR S 4 B 3(c) TR AHAE X P o T, AR SR 8 799 i ] BEAR AL R T R A5 B, AN AR LR TE Sz 1 A
— 8 REME AR AL A I T ) b 4k kA

Wisitpongphanl®xt F ik 3 Fht F M2 101 R DRSSO A0 AT« ELARE W, IR p- 1R Bl IS AE Wl 4 A 8
PER 7 U T B - R ORI AL p- T b S AR A o 1 A B8 FE R U0 B p- 1 B i e - 7T i
PRI T U A B R AR o N T AL I .3 ol bR AR B e B G B R S R AR R SR
aib-Aniafe
422 FETHENZBY %

BEF PR B0 22 Bk R 0 Jok R PR B B )R T AR T SRR T A R DD T R A B R v 1 e L B A
™ HAR R IA A R IN AE ok O AR T AR A B A s VR R BT S e SR S R B GPS I A B ST
T ) PR B AR R 2 2 (L) T S A s N ) (). 24 25 43 I 1) 485 S I, B SR 0 98 A AT 380 I 0 ) 3 4
WAL R R %A B

d(t) =WT[(R" - D,)/R"] @
o WT SRR AT I R S RIS AL R 7R AU 5 14T 000 [ Dy 7345 R R 50 2 80T 253 1) 199 B 29 K
bR EREISER

Durresi 2 A\ FSVERtof o o PR 554 HH 5T 80 138 (00 58 1 30 BIb I3, B2 A0 S AR 5 7 R 0 5 IR P R A N SR
N ), B 28 45 SR I ) o S B, DA s BT R R T A B IS TR 9D T AR T R S R R R P
A PR R YT A B R B A IR ) 5 e ) A AR B A A R S P T S R B, X % 4 S )
A5 RIIUE B AN BE LR TIE DX S50 10 T A 1T R e S R I A5

L SRR AT g 998 A e R A R TR 0 AT SR Y A BT A A ) 5% R Bl A L
PR A R T A A JE RS A I T, AT I AN [) B 190 44 4 i 285 B 9 7 40 R0 T AR AT 249 22 T () 1) 5 5 1 o R 3
Ik I 1) ZE A A7 At 7 i (carry-Forward) S s A v 009 265 43 S5 ST A B AN T I Il L2 W DL dee R A e A B A I
ANT] B D9 24 A58 B8 e £ R 7 1A T S B e AR LA T R S R

Osafunele 2 t — Fh 35 T~ B 11 2 Bk 3% B3 (multi-hop vehicular broadcast, f&i#x MHVB).)™ #5555 4
ACAE B BEE A RGBS AR R R S T S S R B R S KT B SRR BEA
AR R B T3 WS B R G N AR R 4R A T B B 3, B AT AT S 40 ) 3 3 a0
W) 4R A B LR S I RSB B id R B A PR AN T R IR 2 N F] . Mariyasagayam % A AE S5
Tt 5 b YR P s AR A S R 3 £ B AR B 1, MR N T4 A5 RO R A 1 FE.

EEARFE T B 1) 18 i3 OO b A B AN 7 BT b DI DSCHEA TG e, T AN (7D 99 48 R B Ak
VYR AR TGV 2 SR FH A i R DRSS R, 0 A S A A0S AR TR TG T 3 At B A A A B R
R T BT ) A T R AR 2 L i ) A, SCRR (5014 TR TR B AR M )RR PN 2 — AN I
B RRAE B2 5 5 TR BCE — AR I d(t), H IR L6 i IL A SRS A5 B 2 S R I ) 45 RO 170
LRI AR R I ACK, AR ] ACK 140 J 47 s AR RFDUBR, S5 AR 107 2 H 45 2 X R AL A mT sk /) B i/
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T TR S TR TG T, TR A WT P B W AR T AU ACK A5 R s AR R 09 ) 4545 2, A
N F A i R W T R A A0 Y (R A T A3 R B R B IR BRI, SR T RURERR LOWT B
245 B H BRI ALY 25K ACK A5 8 i BUB F A ) # DA s S bk, I i ACK Y8 2b 5 4 Rl J3 R B
W AT XM E R B LU 2 (R AR A AN AT R TR DR A
423 T MAC LB 1%

% IEEE 802.11 ) MAC NS¢ F5 ) 58 | 4 10 851, 1V 22 2 2 VSTV 45 D T P B9 10 22 B #8102 0BT
58 S M5 MAC 564 % CURUE BN BRAN S & 32 H T ZF3EF MAC () #E i3

I AR KorkmazPH524 H (¥ 11 22 Bk #6 Hh i (urban multi-hop broadcast, fij#k UMB).i% HpiX 58
R SRR T — ARl RTSICTS 45 B #4048 F-Hl il (request to broadcast/clear to broadcast, fij #
RTB/CTB), 44 3B 42 1 R AN a2 1k 3 49l ) 349 mi 5 i 1 pU 2 N[ s %) A58 R ACK B AL A6
PEE B AR AT SR AT 25 H AR ICT S0 ) AT 0K R 3R A3 v 52 1) #5645 5.RTB/CTB ##
FHUHIFT R B 4 Fras, 1T 4 2 6 AP BR(1) 7R R 315 B 1, i 2R 0 11715 VR s B OB AE )
HART BT 381 U S8 R 1% RTBAE B A5 BEHE T 311 AL E;(2) 3 RTB S B s v B3k 1%
T AR B o B 28 I R K B N — 45 38 o A5 B (black-burst), B 25 852  black-burst < B K (3)
FEWCT R % black-burst 25 5, 4k SR A 8 , 0 55 T8 Ak T 28 PRARES D000 B A BE B ) 981 AR e, T AR
£ CTB Time ZJ& )| #5717 UK E CTB LUE SR #E715 s 3815 5, (4) W #7 siZR 245 CTB K AL filf fi,
W38 BT N — 5 B T AR 4K (5) A BB I AU T e Y AUV S N A P R 2 )R ST )
s AR AR B R, OF TT AR 1) 1275 R R 0E T F8 15 605 (6)  H AR 4 md F WO A ) B A ) R Y s (]
ACK AT, A B, H AR A SRR T 4k s

! Elimination slots
of black-burst

[}
o Sblackcburst
[} |
Elimination slots ' RTB < >| | | | | | |< =| cTB
of black-burst : ' §| Fg CTB time
o — i/ @
we ], JTTIIT], [oe |
SIFS CTB time i i
® 6 @ i\
E<—> Broadcasting data L ‘| ACK
Esu:si ®) SIFS — (6) ime

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

Fig.4 RTB/CTB broadcast protocol
Kl 4 RTB/CTB {5 &) &L

UMB [0 s 2 5 BT 3 (0 m] S0 i, I 25 b TU 4R AR B B/ AR AR A7 A2 a0 R 1) /(1) BT UMB R
Wit RTB/ICTB XLFF P 4k75 il 70 % BEBUK K By B ILR AT TR A Sy e S, 3 BN 8 0 85 80K A ) 1 o 2% 8
4 B P LR T i B0 R 2% A5 VR [4(2) RTB/CTB A 3T I 20540 90 2% et 3 25 I A1 TR A% 1k (1 3
G S RO R B FR T SO (3) TN MAC J2 HA S WM ST R8s 4, BRI W 8L AT 47 i v AN i,

£ % UMB A74E 1) 1) [, SCHR[53,54]%F UMB ) RTB/CTB & ACE FEBEAT T fai AL 05 7 #8715 50 75 75 10 X 4 4%
PR 4By N B A r Brp 7 s e e 8 1 BEE WA X (2) B

W, ={(r -Dew,(r -Dew+1,...,rew—-1},r=2..N (2)
Forp SCHR [53] 158 AN [R] % B b 1) 5% 4 B 1 AN AH T 5 2B, LUARAIE 08 49 o — 8 L LAY sl 2 3R18 5 ) #1
P& T NS T SCHR[54] Hh A Bl B F 7 sk £ 00 36 4+ 5 1 el T A T B 40, DR AR DR UE R P A 2 T R
— B R AR TR ST SR AR T LS AT R B 22 1 R IR 4K SCHR [B5] 0 IX B A T R P
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P B 0 0F L 20H7 26 WY, SCHR[53] 60 475 38 1 ) 22 0T Sk 38 8 1 SCHR[54]. Mostafa®® [ £ FI ] UMB /) RTB/CTB
TR HR T AL B a3z (1Y S R A B s 0 A R R ISR o 4k R B A [ (4 a5 i 8] 7] B (inter-frame space,
TRTFR IFS)AN [l 2 25 8 328 (1745 5 30 IFS /N B2 NAB T8, 1) ) #5719 s R 3% CTB BN AR A0 Tk 3 AP L&
T 1 S B B P A A8 ) 5 4 ) A

Jy i RTBICTB 42 T LA 75 A5 He 5o 15y I () 52 4% 6 A I A2, MarcB M H 3 6 05 45 s 55 4 10 ) # 1
BT HEW AT EA R T 5, Me B RN 865 B R 705 BRI 5 (AR T 58 4 3R s i
TR AR B AR A AR o T T AR B B 4 A S IR S 3 43 S AN TR A X 88, R IEEE 802.11e P LA I 42
MR 24 ML (access category, i ik AC)ELKE 42 AN B Py 14737 40 VR I 5 by S [ ) AC, B 185 B E I 40 56 20 ik
e, S TR 4 A B/ AH T 1EEE 802.11e WM K T 4 MR SE gL AC,TE i1y a8 B BREE ] — DX 3 p (175
TR AR SR A 1,2 S EOCEE, AR T 8RS S T EEpE,

424 BT IEMZ T %

ARk BT M b o3 S I 2 BT 38 B VANET S (R 5T 1) 8 56 Gl 0 P 45 30 40 20 J2 30K VANET
R 43 A AN FE 0 A A7 1 9 (U R 7)) 7% 2k (cluster head, fj F)k CH) AT W 56 15 fi (gateway node, fii#% GN)#) it
i 40 3= M (virtual backbone network, i FK VBN),H4: =1 3 25 42 44 1 470 B8 9 1 25 6 SR Db R 1) 38 3 4 b 45 04 R
Ja SRR BT VBN AR AR AU 2 R )RR AL B ORI R A R T T R P AR AU I
LR, ) H T B T R 2 N e ) T P A R AR e ) M 20 A R B A AR B VANET i — R T
BN AR TR SR ) 2 S O IR 2 T R T AL A R ) DR )

Peng 5t VANET m -4 i 4138 ZR A I STt 1 S 42 5 T-BUTE 11190 46 41 40 43 2 V0l (weighted  utility
function, K WUF), 8K J5 3% H 55 T4 2 19 5 Hhi3 (distributed cluster-based scheme, %k DCBS)Y . i i firl 2 %)
L5 AN oy R S R, 4 R AR DG CH R GN 47 S BN T 4645 5, S 1 sV A T 1R 5 B I &
WRAR s (1) A CH #RBEME 58 2B 75 B W AR A 0 BRI 38 45 B T ik 3 m;(2) KA CH T GN wf DU R
T AT J2 DR L Do 8 o T 1 AR B S A5 B 0 E) R v, s e (3) TR B A A 45 A S W FL G
IS O 2R, BRI T e A AR A X 208 0 I 5 R 0 )™ 5 A i 1) 56 T, LA s 0 ) R R R e

ARZ SR AR 1) 32 B W) A T 19 58, 0 45 40 0 40 2 R T A A AT @ R Tk “hello” SR 15 P B 4T R
AT RAF B IR B IEIR, 43 2 B AN By WU S5 158 1 A R ST PR

BononilSY i s —Fh I T 19 48 4 4 4 2 193 A& ) ¥ H0% (dynamic backbone assisted MAC, i # DBA-MAC).
LA T VRS S R 2% Y R 2 i T A (backbone member, i F% BM) A% 38 5 i (normal vehicle, fi
FENV),BM BB B & L Ae 4, Be 8 O S AT T 1845 B AR LAl 3 #5845 5K NV lE R % ACK BLERIF(S
BT SEBC AR 5, 304 TR IEEE 802.11 1) MAC 55 4+ T IR EHL I, LA 1738 B W 48 41 RS Z Db LR AR 55 2 4
T~ 1 E bR ANH e P 4 e A o) S 1) AU UG Rl IR T BM A e B R AR R A JE 20 K P S I 2 sk 2 ) 5%
b 2 TS AP AR IR R, SCHR[60,6 1130 B AT 45 RS I 48 08 5 T 1, th B AT i e I 4 43 S 3 350 09 4 JE S ] 0 i .

E X%l DBA-MAC (119 4% 43 2 0 30T 45 Jok K RIAS B W S0 1) 8, A5 2% 38 38 1 4 9 45 40 b 40 22 B 130 STk
[62-64145 & Fo T HL I FI GPS N4 18 i 3 51 1l S5 1) L (10 B8 Bl o D 3 (cell), 15 AR B8 GPS e X4 iy J9T Ak 1 B B
b T % B RO BT A SR B B T 4 b 4k 45 (cel | reflector, fRTFR CR). 24 B JT B B rpoca Ny, oAb ST
B B0 (71 5 A B RO BT CRAHABI BN CR 2 AL ) #M5 BAE4Br THERE 3B 1 5854 A Ok
B BERR AN DN A B, DU A ) 34 B A Ak R, BT SRR B R B A A A e R R
REF) G R DMER ) B BRI — e Ve P AR R A A B R A R UR T X I
RI93, 902 74X Z P00 CH 25 A0 29 Mk RO T4 0] AL, CR 2 IR by B s A A o 3D 1 4% i TR O T 3 v
T AT A A 1 A A R SN R T P DU I 8 R AN A A TR 1 R b O R R A R R 25 R
P BB BRI B B CR 3B S A BAE S BRI X 2 T R P U A 1) T )
425 HTIHHEMZ BT %

SETFH R Z B 3% MANET BFF08 2 10 R R 188 LA O 2 B2 M s b S B 30 1) ) 4

© HEBEERAET hitp/ www, jos. org. cn



1630 Journal of Software 2kfF 4% Vol.21, No.7, July 2010

15 B U — A TR RIBE AL VP4 I 4E (random  assessment delay, fii Fx RAD).7E RAD Py, 15 31— AN & 11
AR AR S AR TR I 1, v s A TR C I E 5% 412 RAD iR, H B A TR C i,
R SE RV R AZ T AR R KR 3 g T DAY 4 R B R AR B BN T AR O L) R LA R
GPS, AN LR Y 77 40 i 5 S, FAT B A AT 47 FE A AEL P AT M98 o B 2 e 19 e T i AL ) I ey T4 s A e T
HAR ST BT o (RIS T AT S 8 0 7 55 6 A B IS, AN 52 O P v (1 2 0 A5 R . 53 A el
BE T C R RAD LAE W 9 2% 40 b i 2 A8 240 1K) VANET, 348 A — AN T JCPE ] 258 DS sk, 0 3 288 8 B30 A 5 4
bR,

BER IR A AT B Rk 70 & QoS it oK, BF 2B k) ik A FLB IR R DL A AE B DA I Ay
17 PR P RE D AR A SRARRYE 2 ) 4% 3L R s BLSATAE () 1) L2 2.

Table 2 Analysis and comparison of multi-hop broadcast protocols

R2 2P HRUMIK AT A

Main . Neighbor | Dissemination | Redundant | Algorithm

Protocol Latency Reliability | . ” .
scheme information areas rebroadcasts | complexity

DV-CASTH% Probabilistic- Rather low | Rather low State Local areas | Rather high Rather
Based complexity

48] . ! ; - Rather
MHVB Distance-Based Rather low | Rather high State Local areas Rather high complexity
UMBPY MAC-Based Rather high High Stateless No limited High Complexity
DCBS™ Cluster-Based Low High State No limited Low Complexity
DBA-MAC™ | Cluster, MAC-based Low High State No limited Low Complexity

RAD®M Counter-Based High Rather low | Stateless No limited Rather low Simple

5 Hit5RE

T I S A R ] P A 2 B (K 5 28 VANET T 36 B0 20 A, 3R 1A T 5 5 2 2528 b VANET
TR AZ A PR I FH 9 s 4 LA 5 o A T R R e ) I S AT SR . St SR R
FZ Bk M VANET 38 ) 75 AR e i) In) 85, 75 22 LA R JUAN J7 T FR A8 5 05 1A T ik 5

(1) Bt

T3 SRR I B A AT R I, DR 4 SCRRCR B TR T I 7 S UE T T vk A
VANET {55 B # i B = BB EAE, B = % VANET 22728 £k /4 48 JE AR A1E 1) S840 87, 5 AT SR N 20 BT 5% i
TRV M RE(RTSE0E SEmb PR mlaA PR BEUER F 2R) (0 45 P DGR DR 2 DA KOH DG R B0t A TSUAIR 3 .
VANET 518l A48 A 9 4% (1) 3 AR 45 4E R0 2 FH 75K

H2 VANET 1% 45 31 I (K155 2R 12 LA R AS ) PR o 1) 2 2 M e s T 3R —0NR 50 A 4ok, AT 2D
HOF 5% 0L (A VANET 500 B () #8345 70 BEAT 4125 40 W WUl T 0 — i B S 2 Bk
AT RTS8 A i N A E[T o RS20 25 X () (0 D5 38, &5 SR 22 B 3k P IU 4 b 5 T 1709 R0 B 0Hl 6 4 A 25 DA
SR SCHR6710 BT T 38 5 A8 X 15 a2l 645 R (R MR 2 1571 2000 A1 90 2R AH L SR #0152 1 a0 N B B i
IR TR 53 A A5 55 2 DR EL BT, AN 7 & VANET B 48 4 10 S ACRE AR 80 (R ot 70 W 1 4% B SUIN, 27 G 7 B3 T
VANET % 2% 35 H1 5 E, S (10308 8% 41 0 R0 050745 05 4138 B AL H R, 20 BT A [R) IR 58 o ) 3 A 70 5 ARt e 1)
SR I 0, O 4 HH SR I A ) AR R AL B R S,

(2) AT RESM BT

HH T 82 45 AF T B, JLF- AT SCR AR 07 B0 3Pt B2 Hh 00 T 30 W S0E AT M R 2 A DK 23 Sk Ay T3 4k 1) 3
Ao R, T SR P B — [ B R ] L I T B 3 P () B P 5 15 S o 0 A SR AR 7 A 2R 7 i A L0, R By
WULE S B PR B8 v 1 M R AT £ 30E— 20 40 #T.

(3) I B LI HE A

R 22 SCRRHAA N A7 S ARl 58 FLT A 0 AU AR Sy B — 33 BB A AN 1Y s 3 L % GPSAHZE VANET Hr,
TR ORI S IR T R i 2 ANHE R 2L GPS R, 5 BARVE IARE . 550, @SRG-S
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FRSE Y | v RS B A0 22 0 AN 25 KorkmazUOR 1T T GPS 2 4% 3 LU 2k RORHE BT 3% (0 5% i BT 9T 3%
H,GPS {3 B 2 306t 3T FH 125 1) 22 BT 3G 5% w52 K DR, Dl 2 i 1 2 T B 1) e 0 200 18 B ISP 5 s e )

(4) T HE LI S AT AT

AN TR 4 A1 TR 28 3R N 5 6] 38 I A2 4% B 7 SR 1) 22 S A0 S A JE S SR 2 W R A B 1 S L g R
PEV DS RSB 2 S RO 58 R 1) 5 S A T S (AR SN 5 | 7 119 A8 30 FHL 2 ) 75 B4 o 1 A0 e 4, T A
AN E 4 WS PP P i ANAS T A W B I T R RS B R . ARSI T B RORIRSEM,
EL AR 1) DA AR AR SR — AR KR R TR P BE 2R AT AT B A A ) R )RR A AR X R R R A
RETH 22 Bl S T A5 R0 QoS 753K, 153 M 22 I Ik, e[ 95 - VANET 8 H 53 PEA s i) B bl 5 28
Z MR,

(B) TR A TS

R, OK 22 BUOCHRAE SR T A AL B B A S I RS TR A 4 T 3L e R . AR S R
W SCHRI68 M BT T ) A5 B0 I ARAR B R ki, 4 SR SR W, il T8 = TCP A& 4 il Wil i = It s 45 10 ) 4%
15 L TT R 3 B0 25 1 2, AR T At 25 75 190 4% o 10 30 28 DR b, R B2 SN TR 38 0 S ) B O 5 R R T B
NS P R 4% 3 U il

(6) JIEW LI e A MEEA

5 A e WAL M5 B 2 AR VANET 7 ZERE A IR DG 88 i) . th T2 57 3% TP 4R 10709 B0 AT e
T 44T IR T 4k 5 s T R B R ARAE B B R B Sk SRR B T BRI LR B 15 A 1T R A T
(VA8 8 G5 BRI, 4] 7E VANET A g 7 il 5 HL AR 2 T 3R A 75 75 LA e 1 i) .

(7) Mgt mE T Fhl

X PSRN AT RS B A VANET, ZESC L) 35 350 10 ) 47 J 00 8t 6 4 1 L
SEEE T WS 40 0 43 T2 JUARL R 78 43 R 45 /75 s 238 Bl R I R T e 19 45 43 RSO R AT . BRI
HG T A5 R BB T AE — o DX IR — g 797 w2 IR AT, PR 00 208 B o A1 R o5 B A0 B2 o AR IR R T,
DLA RLAg ) FE T SEpE . ST . SRR A 1) R AR FE T 2 ) SRV AR RS AR SR AR R AT IR
TR A5, 3 BT A B ISR T B B B (B 7 5 IR M & 3 3 KRS . R AR A i s T2 1)
PR ELAT 0 0 R R B VX ST R AR Y ) SRR A A S AT B — PP RS N BEIE A VANET 41, 6 2
T SR M 199 45 4 b 3 2 B Y VRS IR A4 060 32 1) L, AS AL A T 20 (4 2 UM 5o 4 M i R A S
e BT TR 988 E 20 #E 1Y (stability weight-based clustering algorithm, ffi#% SWCA).1E 43 2 45 K i1 i 58
P BRI A R DL R R 4 T 45 7 T3 R I I R B

References:

[1] Chang CY, Xiang Y, Shi ML. Development and status of vehicular ad hoc networks. Journal on Communications, 2007,28(11):
116-126 (in Chinese with English abstract).

[2] Lochert C, Scheuermann B, Wewetzer C, Luebke A, Mauve M. Data aggregation and roadside unit placement for a VANET traffic
information system. In: Proc. of the 5th ACM Int’l Workshop on Vehicular Inter-Networking. New York: ACM Press, 2008.
56-65.

[3] Vehicular ad-hoc network. 2007. http://en.wikipedia.org/wiki/Vehicular_ad-hoc_network

[4] Sheng WH, Yang QY, Guo Y. Cooperative driving based on inter-vehicle communications: Experimental platform and algorithm.
In: Proc. of the Int’l Conf. on Intelligent Robots and Systems. New York: IEEE Computer Society Press, 2006. 5073-5078.

[5] Standard specification for telecommunications and information exchange between roadside and vehicle systems—5GHz band
dedicated short range communications (DSRC) medium access control (MAC) and physical layer (PHY) specifications
ASTME2213-03. 2003. http://www.astm.org/DATABASE.CART/HISTORICAL/E2213-02.htm

[6] Stibor L, Zang YP, Reumerman HJ. Evaluation of communication distance of broadcast messages in a vehicular ad-hoc network
using IEEE 802.11p. In: Proc. of the IEEE Wireless Communications and Networking Conf. New York: IEEE Press, 2007.
254-257.

[7]1 Car-to-Car communications. 2009. http://www.whynot.net/ideas/784

[8] DSRC inJapan. 2002. http://www.itsforum.gr.jp/Public/E4Meetings/P01/2Z11JPN_StatusRPTv2.pdf

© HEBEERAET hitp/ www, jos. org. cn



1632 Journal of Software 2kfF 4% Vol.21, No.7, July 2010

[9] FleetNet. 2006. http://www.fleet-net.com/

[10] CarTalk200. 2007. http://www.esafetysupport.org/en/esafety_activities/related_projects/finished_projects/cartalk2000.htm

[11] GSM network-on-wheels. 2008. http://www.adc.com/us/en/Library/Literature/106587AE.pdf

[12] Shin K, Sadayuki T, Kiyohito T, Takeshi M, Haruki F. Vehicle control algorithms for cooperative driving with automated vehicles
and intervehicle communications. IEEE Trans. on Intelligent Transportation Systems, 2002,3(3):155-160. [doi: 10.1109/
TITS.2002.802929]

[13] Tamer N, Sasan D, Liao CY, Liviu I. TrafficView: Traffic data dissemination using car to car communication. In: Proc. of the
ACM Sigmobile Mobile Computing and Communications Review. New York: ACM Press, 2004. 6-19.

[14] Nadeem T, Shankar P, Iftode L. A comparative study of data dissemination models for VANETS. In: Proc. of the 3rd IEEE Annual
Int’l Conf. on Mobile and Ubiquitous Systems. New York: IEEE Computer Society Press, 2006. 1-10.

[15] Saleh Y, Mahmoud SM, Mahmood F. Vehicular ad hoc networks (VANETS): Challenges and perspectives. In: Proc. of the 6th
IEEE Int’l Conf. on ITS Telecommunications Processing. New York: IEEE Computer Society Press, 2006. 761-766.

[16] Chen LJ, Jiang H, WU J, Guo CC, Xu WP, Yan PL. Research on transmission control on vehicle ad hoc network. Journal of
Software, 2007,18(12):1477-1490 (in Chinese with English abstract). http://www.jos.org.cn/1000-9825/18/1477.htm [doi: 10.1360/
j0s181477]

[17] Ukkusuri S, Du LL. Geometric connectivity of vehicular ad hoc networks: Analytical characterization. In: Proc. of the Int’l Conf.
on Mobile Computing and Networking. New York: ACM Press, 2007. 79-80.

[18] Karthikeyan N, Palanisamy DV, Duraiswamy DK. Performance comparison of broadcasting methods in mobile ad hoc network.
Int’l Journal of Future Generation Communication and Networking, 2009,2(2):47-58.

[19] Buruhanudeen S, Othman M, Mazliza O, Ali BM. Mobility models, broadcasting methods and factors contributing towards the
efficiency of the MANET routing protocols: Overview. In: Proc. of the IEEE Int’l Conf. on Telecommunications and Malaysia.
New York: IEEE Computer Society Press, 2007. 226-30.

[20] Williams B, Camp T. Comparing of broadcasting techniques for mobile ad hoc networks. In: Proc. of the 3rd ACM Int’l Symp. on
Mobile Ad Hoc Networking & Computing. New York: ACM Press, 2002. 194-205.

[21] Wu J, Dai F. Broadcasting in ad hoc networks based on self-pruning. Int’l Journal of Foundations of Computer Science, 2003,14(2):
2240-2250.

[22] Peng W, Lu XC. On the reduction of broadcast redundancy in mobile ad hoc networks. In: Proc. of the 1st ACM Int’l Symp. on
Mobile Ad Hoc Networking & Computing. New York: ACM Press, 2000. 129-130.

[23] Kim JS, Zhang Q, Dharma PA. Probabilistic broadcasting based on coverage area and neighbor confirmation in mobile ad hoc
networks. In: Proc. of the IEEE Communications Society. New York: IEEE Press, 2004. 96-101.

[24] Kim D, Toh CK, Cano JC, Manzoni P. A bounding algorithm for the broadcast storm problem in mobile ad hoc networks. In: Proc.
of the IEEE Wireless Communications and Networking. New York: IEEE Press, 2003. 1131-1136.

[25] Sun MT, Huang LF, Arora A, Lai TH. Reliable MAC layer multicast in IEEE 802.11 wireless networks. IEEE Trans. on Wireless
Communications and Mobile Computing, 2003,3(4):527-536.

[26] Borgonovo F, Capone A, Cesana M, Fratta L. ADHOC MAC: A new, flexible and reliable MAC architecture for ad-hoc networks.
In: Proc. of the IEEE Wireless Communications and Networking. New York: IEEE Press, 2003. 965-970.

[27] Xu Q, Sengupta R, Mak T, Ko J. Vehicle-to-Vehicle safety messaging in DSRC. In: Proc. of the 1st ACM Int’l Workshop on
Vehicular Ad Hoc Networks. New York: ACM Press, 2004. 19-28.

[28] Yang X, Liu J, Zhao F. A vehicle-to-vehicle communication protocol for cooperative collision warning. In: Proc. of the Int’l Conf.
on Mobile and Ubiquitous Systems: Networking and Services. New York: IEEE Computer Society Press, 2004. 114-123.

[29] Balon N, Guo JH. Increasing broadcast reliability in vehicular ad hoc networks. In: Proc. of the 3rd Int’l Workshop on Vehicular
Ad Hoc Networks (VANET). New York: ACM Press, 2006. 104-105.

[30] Hamid M, Fethi F, Massimiliano L. A survey and qualitative analysis of MAC protocols for vehicular ad hoc networks. IEEE Trans.
on Wireless Communications, 2006,3(10):30-35.

[31] Borgonovo F, Capone A, Cesana M, Fratta L. RR-ALOHA: A reliable R-ALOHA broadcast channel for ad hoc inter-vehicle
communication networks. 2002. http://www.elet.polimi.it/upload/antlab/RESEARCH/Ad-hoc/papers/medhocnet2002.pdf

[32] Dyson DA, Haas ZJ. The dynamic packet reservation multiple access scheme for ATM. In: Proc. of the IEEE Wireless
Communications and Networking Conf. New York: IEEE Press, 1999. 87-99.

[33] Zhao H, Yu HY. A new MAC protocol for vehicular ad hoc networks. Microcomputer Information, 2005,21(9):113-115 (in
Chinese with English abstract).

[34] Duke L, Roberto A, Anuj P, Raja S, Stavros T, Pravin V. A wireless token ring protocol for intelligent transportation systems. In:
Proc. of the IEEE Intelligent Transportation System Conf. New York: IEEE Press, 2001. 1152-1157.

© HEBEERAET hitp/ www, jos. org. cn



EWE FERAAME L% 1633

[35] Maxemchuk NF, Tientrakool P, Willke TL. Reliable neighborcast. IEEE Trans. on Vehicular Technology, 2007,56(6):3278-3288.
[doi: 10.1109/TVT.2007.905011]

[36] Zhang JQ, Liu KH, Shen XM. A novel overlay token ring protocol for inter-vehicle communication. In: Proc. of the IEEE Int’l
Conf. on Communications. New York: IEEE Press, 2008. 4904—-4909.

[37] Yadumurthy RM, Chimalakonda A, Sadashivaiah M, Makanaboyina R. Reliable MAC broadcast protocol in directional and omni-
directional transmissions for vehicular ad hoc networks. In: Proc. of the 2nd ACM Int’l Workshop on Vehicular Ad Hoc Networks.
New York: ACM Press, 2005. 10-19.

[38] Sascha S, Holger F, Matthi T, Wolfhang E. Vehicular ad-hoc networks single-hop broadcast is not enough. In: Proc. of the 3rd Int’l
Workshop on Intelligent Transportation. New York: IEEE Computer Society Press, 2006. 49-54.

[39] Sadashivaiah M, Makanaboyina R, George B, Raghavendra R. Performance evaluation of directional MAC protocol for inter-
vehicle communication. In: Proc. of the 61st IEEE Vehicular Technology Conf. New York: IEEE Press, 2005. 2585-2589.

[40] Alshaer H, Horlait E. An optimized adaptive broadcast scheme for inter-vehicle communication. In: Proc. of the 61st IEEE
Vehicular Technology Conf. New York: IEEE Press, 2005. 2840-2844.

[41] Fracchia R, Meo M. Analysis and design of warning delivery service in inter-vehicular networks. IEEE Trans. on Mobile
Computing, 2008,7(7):832-845. [doi: 10.1109/TMC.2007.70756]

[42] Kim TH, Hong WK, Kim HC. An effective multi-hop broadcast in vehicular ad hoc networks. In: Proc. of the 20th Int’l Conf. on
Architecture of Computing Systems. Zurich: Springer-Verlag, 2007. 112-125.

[43] Tonguz O, Wisitpongphan N, Bai F, Mudalige P, Sadekar V. Broadcasting in VANET. In: Proc. of the Mobile Networking for
Vehicular Environments. New York: IEEE Computer Society Press, 2007. 7-12.

[44] Nekovee M, Bogason BB. Reliable and efficient information dissemination in intermittently connected vehicular ad hoc networks
In: Proc. of the 65th IEEE Vehicular Technology Conf. New York: IEEE Press, 2007. 2486—2490.

[45] Wisitpongphan N, Tonguz OK, Parikh JS, Mudalige P, Bai F, Sadekar V. Broadcast storm mitigation techniques in vehicular ad hoc
networks. IEEE Wireless Communications, 2007,14(6):84—94. [doi: 10.1109/MWC.2007.4407231]

[46] Durresi M, Durresi A, Barolli L. Emergency broadcast protocol for inter-vehicle communications. In: Proc. of the 11th Int’l Conf.
on Parallel and Distributed Systems. New York: IEEE Computer Society Press, 2005. 402—-406.

[47] Yu QY, Heijenk G. Abiding geocast for warning message dissemination in vehicular ad hoc networks. In: Proc. of the IEEE Int’l
Conf. on Communications Workshops. New York: IEEE Press, 2008. 400—-404.

[48] Osafune T, Lin L, Lenardi M. Multi-Hop vehicular broadcast (MHVB). In: Proc. of the 6th Int’l Conf. on ITS Telecommunications
Processing. New York: IEEE Press, 2006. 757—760.

[49] Mariyasagayam MN, Osafune T, Lenardi M. Enhanced multi-hop vehicular broadcast (MHVB) for active safety applications. In:
Proc. of the 7th IEEE Int’l Conf. on ITS Telecommunications. New York: IEEE Computer Society Press, 2007. 1-6.

[50] Li D, Huang HY, Li X, Li ML, Tang FL. A distance-based directional broadcast protocol for urban vehicular ad hoc network. In:
Proc. of the Int’l Conf. on Wireless Communications, Networking and Mobile Computing. New York: IEEE Computer Society
Press, 2007. 1520-1523.

[51] Korkmaz G, Ekici E, Ozguner F, Ozguner U. Urban multi-hop broadcast protocol for inter-vehicle communication systems. In:
Proc. of the 1st ACM Int’l Workshop on Vehicular Ad Hoc Networks. New York: ACM Press, 2004. 76-85.

[52] Korkmaz G, Ekici E, Ozguner F. Black-Burst-Based multihop broadcast protocols for vehicular networks. IEEE Trans. on
Vehicular Technology, 2007,56(6):3159-3167. [doi: 10.1109/TVT.2007.900493]

[53] Chiasserini CF, Gaeta R, Garetto M, Gribaudo M, Sereno M. Efficient broadcasting of safety messages in multi-hop vehicular
networks. In: Proc. of the 20th Int’l Parallel and Distributed Processing Symp. New York: IEEE Press, 2006. 8—14.

[54] Fasolo E, Zanella A, Zorzi M. Effective broadcast scheme for alert message propagation in vehicular ad hoc networks. In: Proc. of
the IEEE Int’l Conf. on Communications. New York: IEEE Press, 2006. 3960—-3965.

[55] Chiasserini CF, Fasolo E, Furiato R, Gaeta R. Smart broadcast of warning messages in vehicular ad hoc networks. 2005.
http://www.di.unito.it/~marcog/Downloads/Newcom05.pdf

[56] Mostafa MIT, Yassin MYH. VANET-DSRC protocol for reliable broadcasting for life safety messages. In: Proc. of the IEEE Int’l
Symp. on Signal Processing and Information Technology. New York: IEEE Computer Society Press, 2007. 104—-109.

[57] Marc TM, lJiang D, Hartenstein H. Broadcast reception rates and effects of priority access in 802.11-based vehicular ad-hoc
networks. In: Proc. of the 1st ACM Int’l Workshop on Vehicular Ad Hoc Networks. New York: ACM Press, 2004. 10-18.

[58] Choi S, Prado JD, Shankar SS, Mangold S. IEEE 802.11e contention-based channel access (EDCF) performance evaluation. In:
Proc. of the IEEE Int’l Conf. of Communications. New York: IEEE Press, 2003. 1151-1156.

[59] Peng F, Haran J, Dillenburg J, Nelson PC. Traffic model for clustering algorithms in vehicular ad-hoc networks. In: Proc. of the
IEEE Consumer Communications and Networking Conf. New York: IEEE Computer Society Press, 2006. 168-172.

© HEBEERAET hitp/ www, jos. org. cn



1634 Journal of Software 2kfF 4% Vol.21, No.7, July 2010

[60] Peng F. Improving broadcasting performance by clustering with stability for inter-vehicle communication. In: Proc. of the 65th
IEEE Vehicular Technology Conf. New York: IEEE Press, 2007. 2491-2495.

[61] Bononi L, Felice MD. A cross layered MAC and clustering scheme for efficient broadcast in VANETS. In: Proc. of the IEEE Int’]
Conf. on Mobile Ad hoc and Sensor Systems. New York: IEEE Computer Society Press, 2007. 1-8.

[62] Wischhof L, Ebner A, Rohling H. Information dissemination in self-organizing inter-vehicle networks. IEEE Trans. on Intelligent
Transportation Systems, 2005,6(1):90-101. [doi: 10.1109/T1TS.2004.842407]

[63] Su H, Zhang X, Chen HH. Cluster-Based DSRC architecture for QoS provisioning over vehicle ad hoc networks. In: Proc. of the
IEEE Global Telecommunications Conf. New York: IEEE Press, 2006. 1-5.

[64] Zang YP, Stibor L, Reumerman HJ, Chen H. Wireless local danger warning using inter-vehicle communications in highway
scenarios. In: Proc. of the 14th European Wireless Conf. New York: IEEE Press, 2008. 1-7.

[65] Fukuhara TT, Warabino T, Ohseki T, Saito K, Sugiyama K, Nishida T, Eguchi K. Broadcast methods for inter-vehicle
communications system. In: Proc. of the IEEE Wireless Communications and Networking Conf. New York: IEEE Press, 2005.
2252-2257.

[66] Wu H, Fujimoto R, Riley G. Analytical models for information propagation in vehicle to vehicle networks. In: Proc. of the 60th
IEEE Vehicular Technology Conf. Los Angeles: IEEE Press, 2000. 4548-4552.

[67] Xeros A, Andreou M, Pitsillides A, Lestas M. Information propagation probability on intersections in VANETS. In: Proc. of the 3rd
Int’l Workshop on Vehicle-to-Vehicle Communications. New York: IEEE Press, 2004. 57-64.

[68] Wischhof L, Rohling H. Congestion control in vehicular ad hoc networks. In: Proc. of the IEEE Int’l Conf. on Vehicular
Electronics and Safety. New York: IEEE Computer Society, 2005. 58—-63.

[69] Hoogendoorn SP, Bovy PHL. State-of-the-Art of vehicular traffic flow modeling. The Institution of Mechanical Engineers, Part I:
Journal of Systems and Control Engineering, 2001,21(4):283-303. [doi: 10.1243/0959651011541120]

[70] Korkmaz G, Ekici E, Ozguner F. Effects of location uncertainty on position-based broadcast protocols in inter-vehicle
communication systems. http://www.ece.osu.edu/~ekici/papers/locerr_medhoc.pdf

[71] Liu HF, Huang XY, Li LJ, Zhang ZB. The study on hierarchy and optimization in vehicular ad hoc networks. Systems
Engineering-Theory & Practice, 2008,28(7):119-124 (in Chinese with English abstract).

M Hh 305 S0k
[1] AR 5, 0 MK R 2 B AL (R IR 5 e 15 2% 41, 2007,28(11):116-126.
[16] WRAZ S VLS, S, 20, A G, 2 T A 2 1 20 28 0 28 A din 4% U IE 9. 3 27 4%, 2007,18(6):1477-1490.  http://www.jos.org.
¢€n/1000-9825/18/1477.htm [doi: 10.1360/jos181477]
[33] MfE, T 2%k —Fp AL AL T AL 800 5 R4 MAC B sl 30 52 P 1,2005,21(9):113-115.
[71] ity %, 3 F A, A= W A 5K AT S5 5 H VAL 45 03 S DR AL R0 R 4 R BTLie 15 52 8k, 2008, 28(7):119-124.

B (1973 ), 2, WIR A, YFII, 3 2

=m BAEQ957—), B Wt g LS
A R 3 AL A A M.

Uili, 2 B 5T A A TG £k 00 £ I 2% L 5 R
AL F.

X138 % (1974 —), W 4 Bl 8% ,CCF 2%
A S B, BEF ST A N B B [ AL M, 5
NG R S U S ¥

HEM(1948 ), W B 1 LA
Ui, 26 BT 57 A 48 0 A e AT T, Y R i e
LI

M T (1975—), 5, 1+ PR, 25T
AN B REATILAE B AR GE, N TR RE.

© HEBEERAET hitp/ www, jos. org. cn



