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An Energy-Efficient Self-organizing Hierarchical Sensor Network Model for
Vehicle Approach Warning Systems (VAWS)
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Abstract

This paper describes an IEEE 802.15.4-based hierarchical sensor network model for a VAWS(Vehicle Approach Warning
System) which provides the drivers of vehicles approaching a sharp turn with the information about vehicles approaching the
same turn from the opposite end. In the proposed network model, a tree-structured topology, that can prolong the lifetime of
network, is formed in a self-organizing manner by a topology control protocol. A simple but efficient routing protocol, that
creates and maintains routing tables based on the network topology organized by the topology control protocol, transports data
packets generated from the sensor nodes to the base station which then forwards it to a display processor. These protocols are
designed as a network layer extension to the IEEE 802.15.4 MAC. In the simulation, which models a scenario with a sharp tum,
it is shown that the proposed network model achieves a high-level performance in terms of both energy efficiency and
throughput simultancously.
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<Fig. 1> An example vehicle approach warning system
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<E 1> AF u2lE
<Table. 1> Simulation parameters

s}jolE 2k
Frequency (GHz) 24
SymbolTime (ms) 0.016
Traffic pattern CBR
maxMaxCSMABackoffs 5
Payload size (bytes) 40
Propagation model 2-way ground
Ricean K Factor 12
Transmission range (m) 30
Carrier sensing zone (m) 60
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