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The polarized light detection In insects The celestial compass

The solar meridian

Most Insects like desert ants
and bees use the polarization
pattern of skylight to get their
orientation [1].

e-Vector

UV linear sheet polarizer (HNP'B
replacement, A € [275; 750] nm)

3D-printed gears (PLA)

Stepper motor

The skylight is linearly polarized
and the direction of polarization
remains slightly constant within
short times.

Ball bearing

UV-light sensor
SG01D-18 (SgLux)

Variable angular step resolution
of the sensor (max res is 0.95°)
42-seconds Acquisition Time

Polarization sensitive photoreceptors

The sighal processing unit

The POL-sensor raw responses depending
on the gear rotation angle x in [0, 2 7]:

Example of signals acquired by the celestial compass

UV, sensor POL-unit detection of heading direction
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where Y/ is the solar meridian direction angle in [0, 7].
We then define p(x) as the log ratio of both
normalized and corrected UVo and UV:1 POL-signals:

p(x) = logiq (Wlm ("))

nc
UVj“(x)
Finally, W/ is computed as follows:
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Top view of the Hexabt robot

equipped with the UV-polarized
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light compass [2].

Results
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Conclusion

Heading direction error from 0.3° to 2.9° under
various weather conditions: High Reliability.

Sensory modalities very similar to those of
insects : robotic insect embodiment.

Even under poor weather conditions, these
results highlights good precision to make the
optical compass suitable for field robotics.
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