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Sensor Network Topology Estimation
Using Incremental Estimation Model

YuTta WATANABE, ! SaTosHI KURIHARA, T2
Tosuio HiroTsu'® and TOSHIHARU SUGAWARAT!

This paper proposes the method for accurately estimating topology of sen-
sor networks from time-series data obtained from infrared proximity sensors.
Recently, many applications, such as systems that assist with daily activities,
have been proposed in the studies on sensor networks and pervasive comput-
ing. To realize these applications, the system needs the sensor-network topology
reflecting people’s moving lines collected in the actual environment and com-
mon daily behaviors. This kind of topology may change due to the changes
in the environments and common behaviors and the failures of sensor devices.
So the automated method to accurately estimate topology of sensor networks
is required. Our proposed method is an incremental estimation methods in

which the reliable adjacent-relationship results are first identified, then other
relationships are gradually estimated based on the previous results. It can es-
timate more topology with high accuracy. We show that, using actual data
gathered from real-world environments, our method can estimate the topology
more accurately than the conventional methods.
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