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ABSTRACT

In this paper, we propose a new hybrid type of the routing protocol (Virtual Cluster-based Routing Protocol:
VCRP) for mobile ad-hoc networks, based on a virtual cluster, which is defined as a narrow-sense network to
exchange the basic information related to the routing among the adjacent nodes. This particular approach
combines advantage of proactive routing protocol (PRP), which immediately provides the route collecting the
network-wide topological and metric information, with that of reactive routing protocol, which relies on the route
query packet to collect the route information on its way to the destination without exchanging any information
between nodes. Furthermore, it also provides the back-up route as a byproduct, along with the optimal route,
which leads to the VCBRP (Virtual Cluster-based Routing Protocol with Backup Route) establishing the
alternative route immediately after a network topology is changed due to degradation of link quality and terminal
mobility. Our simulation studies have shown that the proposed routing protocols are robust against dynamics of
network topology while improving the performances of packet transfer delay, link failure ratio, and throughput

over those of the existing routing protocols without much compromising the control overhead efficiency.
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function RowreQuery Procedure

if (1am a source node) /* ar source node */

(
Record information of source and its Virtual Cluster and an ID of destination;
Assign an 1D of Route Query Packet and transmission orders on the members of Virtual Cluster;
Broadcast a Route Query Packet to the members of Virtual Cluster;

)

else if (1 am an i iate node) /* ar node */

if (Route Query Packet is received first)

{
Record the 1D, Mobility, Queue length information of nodes in Virtual Cluster;
Transmit the Route Query Packet to the corresponding nodes:

}

else if (Waiting for transmitting a Route Query Packet
& Route Query Packets having the same 1D are overheard & time out & outgoing links exist)
Send the Route Query Packet to nodes on the non-members of Rowte Query Packets;

(
if ( More than three member nodes exist in the virtual cluster of the /-hop away node)
Discard the Route Query Packet;
else
Backpropagate the Route Query Packet.
)

Forward the Route Query Packet via nodes passed through the previous Query Packet;

else if (Transmission a Route Query Packet & Not overheard the Route Query Packet)
Activate a collision resolution algorithm; /*ex) back-off algorithm*/

else if (A Route Query Packet is received & Destination node exists within Virutal Cluster)
Send the Route Query Packet to Destination node only;

else
Discard the Route Query Packet:
}

else /* at destination node */
(
if (upon receiving Route Query Packets)
Transmit acknowledgement packets;
elseif (one or more Route Query Packets are received & ume out)

Choose an optimal route;

if (backup route exists)
Choose a second best route as a backup route;

Notify these routes to the source node;
else

wait;

)

else if (Route Query Packets having the same ID are received twice & Overheard Packet(s) exist(s))

else if (Route Query Packets having the same ID are reveived twice & Overheard Packet(s) doesn't exist)
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