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Problem Statement

J

Communication scenario
with two concurrent transmissions

Two concurrent flows in a wireless ad-hoc
network interfere with each other. This
leads to packet losses in highly loaded
areas. Assuming the communication setup
depicted on the left, the resulting load
distribution will be as shown in the picture
on the right. The diagonal flow from top left

to bottom right carries notice-
ably less packets than it had
carried before crossing the
hot spot in the middle.
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| oad Detection

To determine the current network load, we sample the
medium occupancy every few milliseconds. If a node is
sensing a carrier, receiving or sending a packet, or having
the network allocation vector set, the medium is assumes
to be busy. The number of busy samples among 100 con-

secutive samples gives us an approximate percentage of
time in which the medium was busy during the last
sampling period. A sampling period is typically a few
hundred milliseconds. The resulting load values are then
included in the beacon messages of each node.
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Now it chooses the neighbor
which is situated closest to
the destination.

In standard greedy forwarding the
selection of next hop h is done
based on the positions of the
neighbors and the destination:

h=a ' dist(n, dest
rgnérj{lfl‘“rl(x) +o (n )

where X is the current hop and N' "
the set of neighbors with geo-
graphical progress towards the
destination.

Load Balancing

In order to distribute the network load more evenly, the selection of the
next hop is modified. This is done by including the current load of the
candidate forwarding neighbors. For this purpose the distance measure and

the determined load value are normalized and convexly combined:

h =arg min (a load(n) + (1 — a) -

neN+(x)

dist(n, dest)

The weight ', which can range from 0 to 1, defines the

influence of the load value

s compared to the distance

metric. A higher weight for the load allows the packets to
take a path which is possibly longer but less loaded than
the straight path to the destination.
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Snapshot of balanced load distribution

Simulation Results

load balanced ——
pure greedy -

Packet delivery ratio

0 0.2 0.4 0.6 0.8 1
Weight of load information

The graphs show the perfor-
mance of the long diagonal flow
from the example. On the right:
The packet delivery ratio
strongly increases with a higher
weight of the load information
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On the other hand, the higher
the weight of the load
information is, the longer is
the route a packet has to
travel from source to des-
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i tination.

until it reaches nearlx 100%.
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