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Improvement of Laser-tracking for sensor network with Free Space Optics

Tomohiro SHINKI*

Naoki KAGAWA*

ABSTRACT
We study the automatic tracking function for the optical axis of a beam. This system can be used for movable nodes for
sensor network with Free Space Optics. However, there was a problem that the beam was not recognized correctly, so
we improved the image processing. To make a receive-node move along the trajectory of the arc, we combined
translational and rotational motion. As a result, a receive-node was able to track the optical axis along the arc centering
on a emit-node without being off image sensor. In this paper, we discuss the detail of the above study.
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Fig.1 Overall view of sensor network with FSO.
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Fig.2 The concept of product of concentration and optical
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Fig.3 Schematic diagram of the system to operate.
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Table.2 Variance of Calculated beam center.
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Fig.8 Temporal change of the center of the beam when the
optical axis is stationary. (a) x axis (b) y axis
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Fig.9 The center coordinates of Actual beam and
calculated beam when the optical axis moves horizontally.
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Fig.14 Measuring trajectory of receive-nodes.

0.0 0.0

0.1 0.1+

0.2 0.2+
0.3+

>

ylm]

0.4 4 0.4+

0.5 4 0.5+

06 \ 06 4 ‘l

0.0 01 02 03 04 0o 0 0z 03 04
x[m] x[m]

(a) R=2.75m 0=6.63x10"?rad (b)R=0.35m 0=3.05x10"*rad

/
o

l

\

4 15 =Yl / — R O fE
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