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Ri :


ẋi = cosψi

ẏi = sinψi

ψ̇i = ui

F. Le Bars, L. Jaulin, O. Ménage, A. Ponte
Arti�cial repulsive pheromone approach for the exploration of ocean dynamics

https://www.ensta-bretagne.fr/jaulin/


Arti�cial pheromones
Simulation

Experiment in the Lac de Maine

Arti�cial pheromone function has an evolution which is in�uenced
by two factors: the evaporation and the visit:

∂φ

∂ t
(α,β ) =−p1φ(α,β )︸ ︷︷ ︸

evaporation

+∑
i

e
− (α−(xi−cosψi ))

2+(β−(yi−sinψi ))
2

p2︸ ︷︷ ︸
visit
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Each robot sows behind it some repulsive arti�cial pheromones
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Arti�cial force

fi = −gradφ︸ ︷︷ ︸
repulsive pheromones

− ∑
j 6=i

rij

‖rij‖3︸ ︷︷ ︸
repulsion between robots

+ ∑
`

(
a`−xi
b`−yi

)
︸ ︷︷ ︸

attraction by the buoys

where

rij =

(
xj −xi
yj −yi

)
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Experiment in the lac of la

Maine
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Mobesens : the autonomous Kayak in Angers, 2022, June 22
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