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Abstract of Bachelor’s Thesis

Academic Year 2011

Detecting status of room using time-series data

processing multiple motion sensors

Motion sensors using infrared rays are widely used in automatic switch for lights in
corridors, washrooms and so on, because of its feature that are inexpensive or the inability
to indentify people. But there was a problem that we have to arrange many motion sensors
when we detect status of room in classrooms and offices, becase detection range is limited
or the measurement principle for detecting only “human movement”.

This thesis proposes a method which detect previous status of room by holding multiple
status using particle filter and going back in time-seris sensor data when sensor detects
an event which determins the status of room. In order to verify the validity of the status
detection algorithm developed, we build sensor network system which works on IP network
with four motion sensors and four illumination sensors in the computer room at Shonan
Fujisawa Campus, Keio University, however we used the proposed method as an analysis
engine of data accumulated. We found that estimation of status and timing of entrance
and exit by appropriately adjusting the time-series data back in time by using proposed
method was correct by comparison with watching the status. By analyzing the sensor
data of a total of four months in addition, we made clear that the wasted time which

lights on with no one in the room, was the average 3.47 hours per day.
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1. Sensor Network, 2. Estimation, 3. Human Detection
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