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An Adaptive Relay Node Selection Scheme
for Alert Message Propagation in Inter-vehicle Communication

Tae-Hwan Kim' - Won-Kee Hong™ - Hie-Cheol Kim"™"

ABSTRACT

Vehicular ad-hoc networks is temporarily established through inter-vehicle communication without any additional infrastructure aids. It
requires a immediate message propagation because it mainly deals with critical traffic information such as traffic accidents. The
distance-hased broadcast scheme is one of the representative broadcast schemes for vehicular ad-hoc network. In this scheme, a node to
disseminate messages is selected based on a distance from a source node. However, a message propagation delay will be increased if the
relay nodes are not placed at the border of transmission range of the source node. In particular, when the node density is low, the
message propagation delay is getting longer. In this paper, we propose a time-window reservation based relay node selection scheme. A
node receiving the alert message from the source node has its time-window and randomly selects its waiting time within the given
time-window range. A proportional time period of the given time-window is reserved in order to reduce the message propagation delay.
The experimental results show that the proposed scheme has shorter message propagation delay than the distance-based broadcast scheme
irrespective of node density in VANET. In particular, when the node density is low, the proposed scheme shows about 26% shorter delay
and about 46% better performance in terms of compound metric, which is a function of propagation latency and network traffic.

Key Words : Vehicular Ad-hoc Network, Multi-hop broadcast, Alert Message Propagation, Inter-vehicle Communication
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Worst-case
TRRS

RN; RN, RN, RN, n, !/

Enhanced
TRRS

Phase 1

Phase 2

(32 3) TRRSS| z[ete| Z

/* When a node receives a alert message */

/* Amsg=Alert Message, OSN=Original Source Node
SN=Source Node, N=Node, BR=Broadcast Region*/

1: If ( new == Amsg){ // received a Amsg from ahead node

2: get_pos(OSN, SN,N);

3 D1 = get_dist(OSN,N); // distance between OSN&N

4: D2 = get_dist(SN,N); // distance between SN&N

5: if(D1 < BR){

6: wt = get_wt(D2);

7 if(wt expired){

8: chg_Amsg_pos(N); //change SN position with N

9: send_msg(Amsg);

/iwt : takes waiting time using TRRS

10: if(ACK){ //to hear if the next relay node gets Amsg
[BH return;

12: }

13: else re_transmit_proc(Amsg); // when NAK

14: )
15: }

16: else break; // 1 am outside broadcast region
17: }

18: else { //Amsg duplicated

19: reset rebroadcast procedure

20: drop Amsg
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