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Central Place Foraging

o Central Place Foraging (CPF) is the discovery, collection, and transportation
of targets to a location. A central-place foraging algorithm (CPFA) solves this
task.
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o This is a canonical task for teams of robots since it combines so many
common robot subtasks (Winfield [1])

o Applications include automated agriculture, environmental sampling,
planetary exploration including in-situ resource utilisation, robotic mining,
ete, etc.

o This is also a fundamental task in biological systems such as the immune
system and ant colonies.
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Central Place Foraging

Pogonomyrmex sp. (Desert
Harvester ants). Collect

seeds.

Swarmie robots generalise
the central place foraging
task. Allow us to design and
test algorithms.

‘We have built 100 Swarmies.
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NASA Living off the Land - Extended Missions

e« NASA has developed fuel processing
and mining robots for use on the
Moon and Mars.

e Through the NASA Swarmathon
Competition [2] we solicited more
than 100 different CPFAs over 4
years from 40 universities.
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e« NASA has developed fuel processing
and mining robots for use on the

Moon and Mars.

e Through the NASA Swarmathon
Competition [2] we solicited more
than 100 different CPFAs over 4
years from 40 universities.

e We can roughly divide the resulting
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? Recruitment!
? Random Ballistic
? Rotating Spoke

? Spiral Pattern
LSurprisingly, information sharing algorithms have not done well so far.
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Our Goal: We want proof!

Our observations in real robots and simulations give a general efficiency ordering!:

1. Spiral Algorithms
2. Rotating Spoke
3. Stochastic Walks

There are many confounding factors in experiments with real robots. Maybe
people who coded spiral search happened to be better at localisation and pick and

place on average, etc.

We want a formal explanation of the ordering!
No one has ever performed a complexity analysis of ANY CPFA

Fricke IROS 2016 [3], Ackerman ICRA 2018, [2], and Qi ICRA 2019 [4]
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