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1 Initialize:

2 Neighs=the neighbor node set of current node;

3 VD =BROADCAST_ADDRESS;

4 Dest = the value of the destination field in MAC
headers;

5 Bssid = the value of BSSID field in MAC headers;

6 Receive Beacon:

7 Get i (Address, Location, Timestamp, +-+) {rom
Beacon;

8 if 7€ Neighs then

9 Update the information of node i in Neighs;

10 else

11 Neighs=Neighs U {i};

12 end if

13 Refresh Neighs;

14 Find the farthest neighbor node N of current node;

15 VD=N;

16 Receive Event:

17 Parse Dest and Bssid from the MAC header of Event
message;

18 if Dest! = BROADCAST_ADDRESS then

19 Discard the packet;

20 else if Bssid == BROADCAST_ADDRESS then
21 Delivery the packet to the higher layer;
22  else if Bssid | = CURRENT_ADDRESS then

23 Delivery the packet to the higher layer;
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24 else
25 Delivery the packet to the higher layer;
26 Return an ACK to the source broadcasting node;
27 end if

28 Reliable Broadcast:

29  Get an Event message from the higher layer for
broadcasting;

30 Dest=BROADCAST_ADDRESS;

31  Bssid=VD;

32 Construct MAC frame with (Src, Dest, Bssid,
Event) ;

33 Transmit the MAC frame as it is unicast to VD ;

34  Wait for ACK from VD;

35 Retransmission if timer is expired;

2.1 ABJEAT SRR

WE 1R AR ERBCE T GPS B
AR5 LA T LSS I BRI B B 3t RS A
[vi) BN 4 3 A B o RE 08 38 3k 45 A A% SR AR A B B Y
RS R W43 AT B0 5 ) 55 1 Ah A2 A T
SE A GHLH 2 10 Hz) SERF T #8631 15 B
Beacon {5 . 2 4250755 s H e 2 40 5 9 ) 6 1Y
Beacon {5 EJ5 » 8 BEHT 24 1 55 50 A B Y 4B S 19 A
4L Neighs, NI Neighs W83 E 1Y 52 5 8 1 48
Ja 35 RORE A B

HuBRA B
FER
GPS ESTYETS

TrEfER

HoAh 424w
Beacon{s 2.

>
Address
Location
Timestamp OBU
State

Bl 4FEH AR E
Fig. 1 Neighbor node tracking

2.2 B me e B 19 AR

B R — 1 A 8 408 A 3 AT RO
2 B — R T B2 O 1Y o BRIV J o 1) YT A A
W E MAC i) 57 B LA % /0N f4 28 3R B 5 K Y HE R
1R [l — BN L[] B BT LAt 40 3 4 A5 3R [
ACK [HL2 5 55 R 0 38 F & 2% 3 1, /P & 3%

7N PR GRAE 1 A8 T 9 S B — e I
LERE S A B A B A 48 YT L A —
Fofr 7 2 18 4% 512 Hef 3 B 44 1 38 £ 0 BT A 1Y) i o 408 S
TR AR A T BB AF AR LA S 40 JE T A (R R
LB A B o T T G A 5 K A B 42 5 2 R
WA AT R 23 2 % ae B 17 5 e 408 J8 5 o5, Bl T T
RAE A8 Y 5 A5 B o A A A B A A R
E NIRRT SR Pt O N G (E D5 i N
FERUIIMMA A5 18 GE U TF 4 , 10 L 38 {5 228 38 AH X 4/,
X B VDB-ROBS A Jaj B H o AT A —Ff 07 2
RR AR SCHE T LUF 25 BRI R A = Fh 5 =X,

G WU 2 IR R R A R — 2 BRORE 2 i
R AL S 51 T W — i 21 64 (5 18 P AR e 24
W A2 i o DAL T 422 A0 ot 1) 1 G B B A (AR
G 125 it M T 3 S 5 2 TR 4 L 3 3 R 4 4 S
AETHIREMNFZEFEH; & PHY 2/
FRABRE R 38 2 0 7| T o 1 {5 e AR
55 [ A o8 455 5 0T A T T s ot 5 G B4 L X
SO S Bl 7 Nl N B o R N o S
T X 33 R R A I B O 2k — 2B 4, AT LA R B
— Bl T PR 3R 2 e B 38 1 TR B A B 2 8
A0 T A B R A DR R AR A R e B B
(14 408 Je8 4 . BT 408 49 A 22 OR B MAC i 11
AL 3 I Bt 2 T ) B S 84 i 484 A 1 AR S ke
P L A0 E T VR S R L H B R B AR T
NS BE A% PR IE Fo 32 4B 8 T a5 T £z 05 21 T 4 o
TS 485 715 a5 R 5 38 208 i 1 st =2 T v H Al 468 S T
ASHR BE LA ARE K 11 ARE S5 B 50 ) 7B it DA AT LA
Bt v B T 1 AT
2.3 WE)THE

WE 2 Fin. 4 ERNHTE %N %2
M & Event B}, 0] & MAC JZ B /oty & — 1 MAC
T T ke 30 190 YR Sl a8 A R T A MAC
Mk, B89 R B8 )T G Ak, i BSSID 5
B R L E B9 5 0 MAC ik, 48 5 0% MAC
WifL s 2h PHY 2, 9F H S 3 i 48 48 75 1 1 5
5 A5 ACK T, — HL5E B 4 6 A ) S B 4%
MAC it J& [ 48 J& 95 S i MAC 2 8080 i s
23 53 Hr Sk B b BSSID B 4 {8 Sk 2 B B & 7
KB AL E B A AR SR S RO AR S
TR 48 Wt I L N WO 32 AT 45 1 )2



420 A % E I X

S

¥ ¥ # #0554

SR AT WCT AR 2 FE I WO SRR o TR
T P R M ACK 8 A WL, SR 5 PR T EL
P se it g )2 TR, 5d 2 BSSID 8k 7 485 7 7 1
E/QERIDR IR 61 e R 1 R R | £ VR E Nl
T R AL s DA R R Al 4 s S R A ) R A
fan B — MR A 3R O 5

W2 WE;#
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Fig. 3 The packet delivery ratio under different node density and transmission power
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A reliable one-hop broadcast scheme
in VANET based on virtual destination node

ZHANG Xu-dong, YAO Wei-hong™, FANG Ren-xiao

( School of Computer Science and Technology, Dalian University of Technology, Dalian 116024, China )

Abstract: In the vehicular ad hoc network (VANET), one-hop broadcast is usually the basic scheme
of emergency warning messages communication. To deal with the problem of unreliability of
traditional IEEE 802. 11 one-hop broadcast, a reliable one-hop broadcast scheme based on virtual
destination node — VDB-ROBS is proposed. The broadcast node carries on the statistical analysis of
the received real-time data frames to select a suitable node from neighbor nodes as virtual destination
node, then the broadcast node will be unicast with the virtual destination node, while the other
neighbor nodes still receive this unicast frames as traditional broadcast frames. Therefore, this
approach can utilize multiple unicast recovery and self-adaptation scheme, such as RTS/CTS., ACK,
retransmission and contention window adjustment, thus can effectively improve the reliability of one-
hop broadcast. Simulation results show that compared with traditional IEEE 802. 11 one-hop
broadcast scheme and probability-based reliable one-hop broadcast scheme, the proposed VDB-ROBS

provides more reliable performance of one-hop broadcast communication.

Key words: vehicular ad hoc network; one-hop; broadcast; virtual destination node



