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ABSTRACT

In this paper, we present a cluster-based routing scheme for efficiently delivering data to group mobile users
by extracting and clustering mobile user group simply from beacon message information in wireless ad-hoc
networks. First, we propose an online-clustering mechanism that uses a local neighbor table on each node by
recursively transmitting to neighbor nodes, and forms a group table where a set of listed nodes are classified as
group members, without incurring much overhead. A node that appears the most frequently from neighbor tables
throughout the network is selected as the cluster-head node, serving as a data gateway for the intra-cluster.
Second, we design an inter-cluster routing that delivers data from stationary data sources to the selected
cluster-head node, and a intra-cluster routing to deliver from the cluster-head node to users. Simulation results

based on ns-2 in the ad-hoc networks consisting of 518 stationary nodes and 20 mobile nodes show that our
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proposed clustering mechanism achieves high clustering accuracy of 96 % on average. Regarding routing

performance, our cluster-based routing scheme outperforms a naive one-to-one routing scheme without any

clustering by reducing routing cost up to 1/20. Also, our intra-cluster routing utilizing a selected cluster-head

node reduces routing cost in half as opposed to a counterpart of the intra-cluster routing through a

randomly-selected internal group member.
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| Neighbor table creation & update |

|

| Clustering through group table creation & update |

| Mobile cluster-head selection |

(a) Clustering of group mobile users

Inter-cluster routing:
Data delivery from stationary nodes to cluster-head

N

Intra-cluster routing:
Data delivery from cluster-head to mobile nodes

(b) Routing for group mobile users

o = G ) g =
Fig. 1. Concept Diagram
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Self Node | Neighbor Node | Recent Time | Ratio

535 532 58.1933 0.7588
535 519 59.4082 0.6633
535 1 33.3663 0.0013

(a) Neighbor table at node 535

1
535 1 " \
530
532
=R /
521
\ o /
(b) Data delivery procedure in ad-hoc networks
Node | Counter | Node | Counter ‘ Node | Counter
1 0 1 1 278 | 7
278 0 278 7 ‘ 519 | 8 |
519 8 530 6
532 | o0 -> sa1 | 2 —) S008I0
535 1 | 532 | 10 235 | 8
530 6
535 8

(c) Group table creation (d)Final group table  (e)Mobile cluster member

and cluster-head selection

T8 2. 2 welel AR ZeiaElE A
Fig. 2. Group mobile user clustering procedure
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Table 1. Average mobile clustering accuracy (%)
as EWMA « and group threshold (3 change

EWMA o

Average Accuracy (%)

Group Threshold B
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Table 2. The average number of group member nodes
as EWMA « and group threshold (3 change
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