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Survey on Neighbor Discovery Protocol for Sensor Networks

QIU Ying LI Shi-Ning XU Xiang-Sen LI Zhi-Gang

(School o f Computer Science, Northwestern Polytechnical University, Xi’an 710072)

Abstract  Neighbor discovery protocol is an important component in wireless sensor network
protocols, which focuses on finding out neighbors within node’s communication range fast and
efficiently, and provides neighbor information for other protocols and applications. With surveying
neighbor discovery protocols developed in recent years, we introduce the definition of neighbor
discovery in sensor networks and present the formal model of the problem as well as a simplified
slot model. The design of neighbor discovery protocol is facing three challenges: (1) ensuring
energy-elficiency in battery-powered nodes; (2) satis{ying the low-latency requirement in diverse
applications; (3) adapting network topology dynamics, especially in emerging location-based
mobile applications which make higher demand on the neighbor discovery protocol performance.
Neighbor discovery protocols are divided into several categories by symmetry, determinacy,
collaboration, whether multi-channel is involved and whether the discovery request is on-demand.
Moreover, we propose discovery latency, energy consumption and approximation to optimal as
the metrics of protocol performance. We research the primary design principal of representational
discovery protocols and analyze their relationship with those in the same protocol family. With
discussing their advantages and drawbacks, we list the application scenarios of different protocols.

Meanwhile, we summarize the various design principals and compare the protocol performance by
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theoretical analysis. Finally, we compare their performances with real-world experiments and try

to predict the future research trends of the neighbor discovery technology.
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