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Abstract

One of the most important concerns in design of sensor network algorithms and protocols is
energy efficiency, as sensors have limited power sources (batteries). Another important concern
in design of both sensor network and nervous system is fault tolerance, as both nodes and links in
them are plagued by transient and permanent failures.

To address these concerns, we have developed a Self-Healing Routing (SHR) Protocol for sensor
networks, a protocol that uses principle of computing with time proposed initially by Hopcroft in
a model of neural networks. We present a new version of SHR that allow sensor nodes to repair
faulty routes and they are able to sleep (that is to have their radio off) most of the time. In fact,
the nodes can nap up to 70% of the time without jeopardizing the connectivity of the network.

In the presentation, we describe the protocol itself, including the initial path discovery, normal
path transition and mechanisms for route repairs. We compare the performance of our protocol
with a standard AODYV routing and with the basic version of SHR, when all nodes must keep their
radios permanently on. We also discuss its implementation on Crossbow motes Performance
measurements include the number of MAC packets transmitted and received and overall energy
expenditure of the network under different communication scenarios.
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