
HAL Id: hal-01915658
https://amu.hal.science/hal-01915658

Submitted on 7 Nov 2018

HAL is a multi-disciplinary open access
archive for the deposit and dissemination of sci-
entific research documents, whether they are pub-
lished or not. The documents may come from
teaching and research institutions in France or
abroad, or from public or private research centers.

L’archive ouverte pluridisciplinaire HAL, est
destinée au dépôt et à la diffusion de documents
scientifiques de niveau recherche, publiés ou non,
émanant des établissements d’enseignement et de
recherche français ou étrangers, des laboratoires
publics ou privés.

A bio-inspired celestial compass for a hexapod walking
robot in outdoor environment

Julien Dupeyroux, Julien Diperi, Marc Boyron, Stéphane Viollet, Julien Serres

To cite this version:
Julien Dupeyroux, Julien Diperi, Marc Boyron, Stéphane Viollet, Julien Serres. A bio-inspired celestial
compass for a hexapod walking robot in outdoor environment. 13ème Journée de l’Ecole Doctorale
463, Jun 2017, Montpellier, France. �hal-01915658�

https://amu.hal.science/hal-01915658
https://hal.archives-ouvertes.fr


A bio-inspired celestial compass for a hexapod 
walking robot in outdoor environment
Julien Dupeyroux, Julien Diperi, Marc Boyron, Stéphane Viollet, Julien Serres.

Aix-Marseille Université, ISM, CNRS, Biorobotics Team, Marseille, France

JED2017
Heading direction error from 0.3° under clear sky 
to 1.9° under worse weather conditions [3,4].

High reliability [3,4].

Even under poor weather conditions, these 
results suggest interesting precision to make the 
optical compass  suitable for field robotics [3,4].

Variable angular step resolution 
of the sensor (max res is 0.95°)

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

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

Top view of the Hexabot robot 
equipped with the UV-polarized 

light compass [2].
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where A0 and A1 depend on the ambient UV-light and the inner offset of the UV-
light sensors, B0 and B1 depend on the degree of polarization and the inner gain 
of the UV-light sensors, and    is the solar meridian direction angle in [0,  ]. We 
then define p(x) as the log ratio of both normalized UV0 and UV1 POL-sensors :

where nc stands for normalized and corrected (only the first harmonic of the 
raw signal is considered). Finally,    is computed using the p(x) minima: 

Let UV0 and UV1 be the POL-sensor raw responses depending on x, the gear 
rotation angle in [0,2  ]:

The signal processing unit

Example of signals acquired by the celestial compass [3]

Results

Performances of the celestial compass under various weather conditions [4]

Cv: coefficient of variation;    : average mean squared error; n: number of tests. Conditions : (a) February 2017 clear  sky (UV 
Index = 1), (b) February 2017 covered sky, (c) April 2017 clear sky (UV index = 7), (d) April 2017 covered sky.
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Heading lock over a straight-forward 
walking task [3,4]

Performances of reorientation after 
yaw displacements under various 

weather conditions [3,4]
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