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Navigation system for a flapping robot using skylight polarization and
geomagnetism

«H. Tokuami, Y. Higashi and H. Kimura (Kyoto Institute of Technology)

Abstract— For navigation, it is important for robots to know directions they should go. Bees and ants are
able to go to feeding sites and go back to their home in the long distance. Especially, we know that bees use
skylight polarization and earth magnetism for their navigation. In this paper, in order to actualize flapping
robot’s navigation in the future, we develop a polarized-light sensor and carry out the navigation experiment
on a wheel robot with both the developed sensor and a magnetic sensor.
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Fig. 1: Mechanism of linearly polarized light.
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Fig. 2: Pattern of polarization in the sky.
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Fig. 3: Sun and Meridian for time.
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Fig. 4: POL sensor output for angle.
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Fig. 5: Wheel robot.
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Fig. 6: Velocity of the wheel robot.
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Fig. 7: Position of the wheel robot.
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Fig. 8: Experimental field.
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Fig. 9: Results of nevigation experiment using the
POL sensor.Top: The direction from the POL-
sensor fp,01(t) and the direction of the home position
0 (t). Middle:The distance r(t) from the home posi-
tion.Bottom:The tracks of a wheel robot.
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Fig. 10: Results of nevigation experiment using the
magnetic sensor.Top: The direction from the POL-
sensor Omag(t) and the direction of the home position
O (t). Middle:The distance r(t) from the home posi-
tion.Bottom:The tracks of a wheel robot.
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