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Explore and build a map in a magnetic environment
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Magnetic world

1. Magnetic world
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2. Topological degree
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3. Mag-based navigation



Mag-based navigation
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Mag-based navigation

Or more generally

< P ) — t(p.q.u) and { yi = m(p) (inclinaison)

a v» = m(p) (intensity)

where p € R? is the position.
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Go home



Mag-based navigation

The robot wants to go home, i.e., to a position p where § = m(p).
Think of the pigeon who returns to its loft using mag only.
It can move in order to minimize |m(p) — ¥/



Mag-based navigation

Strategies: We build a clever field ¢(p) to follow.
For instance, for a reach home, we take

o) =  &lm(p) -yI?
— 2(m(p)-§)"- 9 (p)






Mag-based navigation
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We need to estimate the variation
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Mag-based navigation

Unfortunately , we may converge to a local minimizer.



For SLAM, we need loops



Mag-based navigation

We are able

@ to detect and prove the existence and uniqueness of a loop
(topological degree)

@ to prove the existence of p such that § = m(p).
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Back to a past loop
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We need the topological degree.
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Toward a metric map:

the pose matrix



Mag-based navigation

We copy the representation by distance matrix.
The landmarks (nodes) are loop points.

They are associated to the north unit vector.

Nodes are linked by a pose (translation + rotation).



Mag-based navigation
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15)
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