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Motivation

Design algorithm for neighbor discovery 
in ad-hoc network
– Directional antennas
– Distributed algorithm

Minimize number of neighbors involved 
in the discovery process
Maximize number of one hop neighbors 
discovered



Directional vs. Omnidirectional 
antennas
Directional:

– Minimizes interference
– Transmission range extended 

• Assume range twice the size
– More nodes can be reached in one hop









Representative Nodes



Representative Node Heuristic

Select node closest to x
If there is a tie, select first node in cw 
direction starting north of x
Repeat selection till there are no new 
neighbors to be added
This heuristic guarantees to cover 
68.4% of directional area







Analysis

Number of new neighbors discovered 
depends on the number and position of 
neighbors in the omnidirectional area
Use Monte Carlo technique to calculate
C(n) - Expected coverage





Expected coverage

Omnidirectional range

Probability finding n nodes in 
omnidirectional area

Expected coverage





Simmulation

Randomly scattered n nodes
1500x1500 meters
Uniform distribution
Omnidirectional range 200m
Directional range 400m
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