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A Virtual Grid—Based Routing Algorithm in Ad Hoc Networks

Jong Min Lee - Seong Woo Kim

ABSTRACT

In this paper, we propose a basic virtual grid-based routing algorithm in order to devise an efficient routing
method in ad hoc networks using the location information of nodes, energy level, etc. A packet is forwarded to the
X-axis direction at first based on the location information of a destinatton node, and then it is forwarded to the
Y-axis direction as its location becomes close to the destination from the viewpoint of the X-axis. Due to the
selection of next hop nodes to deliver a packet from a certain node to a destination node, we can regard the whole
network as a virtual grid network. The proposed routing algorithm determines routing paths using the local
information such as the location information of a destination and its neighbor nodes. Thus, the routing path setup
is achieved locally, by which we can expect reduction in network traffics and routing delays to a destination. To
evaluate the performance of the proposed routing algorithm, we used the network simulator ns2 and compared its
network throughput with that of an existing routing algorithm.

Key words : Ad hoc network, Virtual grid, Location information, Routing
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Input:
* Destination location information (d, z4, ya)
Output:
* A next hop h
Variables:
* const int X_ MOVE_FORBIDDEN = 0x01;
* const int Y_.MOVE_FORBIDDEN = 0x02;
* int dir_flag = 0x00;
Step 1. [TERMINATION CONDITION]
1.1 if (d == 1), stop;

Step 2. [X-MOVE]

2.1 if ((Jz; — zq| < €) go to Step 3.1;

2.2 (@i < za) A(NFE £ 0)) {
h = j such that max{z;|(,z;,¥;,--*) € N *};
return;

}
2.3 if ((z: > za) A(NTF £0)) {
h = j such that min{z;|(j, z;,y5,---) € Ny ¥ };
return;

2.4 if (((z: < za) A (NFX == 0)) V ((z: > za) A (V7K == 0))) {
dirflag ~= X MOVE_FORBIDDEN;
if (dir flag & Y.MOVE_FORBIDDEN) go to Step 4.1;
else
go to Step 3.1;
}

Step 3. [Y-MOVE]

3.1if (s < wa) AN #0) {
b= j such that mex{y;|(j, 25,35, ) € N7 };
return;

}
3.2if (7 > ya) AN, #0)) {
h = j such that min{y;|(, 2;,9;,---) € N; '}
return;

}
3.3 (s <wa) AV ==0)) v (3 > ya) ANV == 0))) {
dirflag "= Y_2MOVE_FORBIDDEN;
if (dirflag & X_MOVE_FORBIDDEN) go to Step 4.1;
else
go to Step 2.2;

}

Step 4. [PACKET DROP]
4.1 drop the packet;
stop;
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