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Abstract
Biological studies provide information on how animals such as desert ants and honeybees use polarized light
in navigation. Animals have their own built-in navigational systems that shows distance and direction from the
nest to the food source and they successfully navigate back using the celestial compass. Various bioinspired
robot navigation systems are reported in the literature. In this presentation, we investigate possibilities of
miniaturizing such a device down to the nanoscale, to expand the human sensory system with a ‘navigational
sense’ based on cutting edge technology.

Introduction
The animal kingdom prepared a great source of
inspiration for the development of new and innovative
navigation systems. Insects such as desert ants,
honeybees, crickets and locusts can detect polarized
light for navigation and searching for food. Many
researchers work on systems inspired by the great
navigational abilities of the desert ants.
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Development of algorithm of model
The algorithm was derived from published studies on the anatomy of
insect eyes and on published experiments with insect navigation.
Mechanism: Measuring the position of the 4 points in the sky, where
the angle χ between the polarized e-vector and the meridian equals ―
π/4. The azimuth of these 4 points is invariant to variable cloud cover,
provided that polarized skylight is still detectable below the clouds.
The sum of these 4 azimuth values can be turned into a celestial
compass.
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Concept of polarization bioinspired MEMS device

Outlook and conclusion
- The ability of insects to detect polarized light to navigate for food sources
despite their diminutive brains and very small body size inspired many
scientist to built bioinspired devices for robotics applications.
- Biology provides valuable input for technology and engineering to
develop devices that can be used for humans for navigation.
- Knowledge transfer from biology to nanotechnology can be realized in
various inspiring and creative ways.

a) compound eye of a locust – the
part that is enlarged in b) is the
dorsal rim area (DRA) that
detects polarized light
b) arrangement of ommatidia in the
DRA
c) each ommatidium contains eight
photoreceptors that are strongly
polarization sensitive
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