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Abstract

In this paper, the phenomena and problems which could occur in sensor node
localization of optics-based sensor network using MEMS (Micro Electro
Mechanical Systems) CCR (Corner Cube Retro-reflector) are analyzed. Since CCR
is a device which is made up three mutually orthogonal mirrors, an incident ray
sent toward the CCR can be reflected back in the opposite direction of the incident
ray. Using this characteristic, the distance between the sensor node and the base
station can be calculated by measuring the difference in detection time of source
and sink. So the position of the sensor node can be measured from the Time of
Flight and the Angle of Arrival. However, using MEMS CCR, the power of the
reflected ray is not strong enough to be detected because the size of MEMS CCR is
under a millimeter and idealities of MEMS CCR including non-flatness and
misalignment of structure are worse than that of commercial CCR. Furthermore, in
randomly distributed optics-based wireless sensor network, sensor nodes may lie in
a straight line from base station, so AoA of sensor nodes cannot be measured due
to the straight ability of light. To overcome problems mentioned above, we analyze
reflection process using MEMS CCR and base station, and simulate using analysis
of reflected power of ray. And we propose subsystems which can make weak
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power of reflected ray and angle of arrival detectable. The performance of the
subsystems is verified by conducting experiments. The result of experiments shows
that the MEMS CCR could be utilized in optics-based wireless sensor node
localization and AoA localization is the best localization technique for optics based

sensor node localization.

Keywords : Sensor network, Sensor node localization, ToF(Time of Flight),
MEMS(Micro-Electro-Mechanical Systems), CCR(Corner Cube Retroreflector)
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