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Motivation

• Foraging animals exhibit a behaviour that couples periods of 
localized search with ballistic relocation, i.e., Lévy Walk.

• Switching between these behaviours occurs due to changes in the 
environment.

• Can artificial endocrine systems be used as an adaptation 
mechanism to manage exploitation and exploration?
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Lévy Walks

Random walks where step lengths are drawn from a power law

𝜇 = 1.5 𝜇 = 2 𝜇 = 2.5
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Biological Fluctuation
(Yuragi)
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Yuragi

Finite State Machine Model
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Endocrine Lévy Walk
(ELW)
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Endocrine Lévy Walk

Hormone Variation Model

Hormone level at time t

Hormone level at time t-1

Outside stimulus at time t

Settling point of H(t)
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Recall that Lévy walks are random walks where step lengths are 
drawn from a power law

𝜇 = 1.5 𝜇 = 2 𝜇 = 2.5

Endocrine Lévy Walk
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Endocrine Lévy Walk

Adaptation of the μ parameter
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Endocrine Lévy Walk

Adaptation of the μ parameter Include a desire (β) to interreput the 
current walk 𝑙𝑠
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Endocrine Lévy Walk
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Endocrine Lévy Walk

Optimising the ELW parameters via Genetic Algorithms

Settling point of μ

Weight of the decay of μ

Weight of the stimulus of μ

Weight of the decay of β

Weight of the stimulus of β
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Endocrine Lévy Walk

Optimising function (Search Efficiency)

Rewards Found Distance travelled

GA parameters

Optimising the ELW parameters via Genetic Algorithms

• Tournament selection size: 10
• Arithmetic Crossover
• Uniform Random Mutation
• Population Size: 250
• Elitism rate: 5%
• Generations: 250



14

RESULTS
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RESULTS

Test Environments
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RESULTS

Yuragi
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RESULTS
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RESULTS



Conclusions
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• We presented an artificial endocrine approach to modulate Lévy 
Walk behaviour in adaptive foraging tasks in patchy environments.

• ELW outperforms the Yuragi approach in all scenarios tested, even 
when not optimized specifically for that scenario.



Future Work

20

• Perform analysis on the 
trajectory and how well it fits to 
the predicted Lévy Walk model

• Deploy that strategy on an
autonomous drone (Crazyflie)

• Compare efficiency from an 
energy perspective
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