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Olfactory Learning

Drosophila larva can learn to associate an odour with a reward which is
perceived through their gustatory sensors. The animal follows the odour

gradient to move towards or away from the source; in the absence of

reward this depends on how the reward was paired to odour.

The Mushroom

Body Model

We take the MB circuit motif from [1] as the basis of our computational
model. Using behavioural data [2] we can define the desired output (M)
for a given odour (KC) and reward (R) modulation. Solving the equations
based on the network topology in turn determines the required change
in connection weights.
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Initially, the odour has never been ex-
perienced before.

The odour is presented with a reward
in the first 300 time-steps.

— The agent learns to associate the
odour exposed with the reward. Its
behaviour does not change.

The reward is removed in step 301.

— The agent now follows the odour
gradient in order to find the reward.

Initially, the reward is presented with
the absence of any odouir.

Robot platform

We set up a robot platform, able
to test alternative models using
real sensors and actuators. Qual-
itatively, the results obtained
were similar to the ones using
the simulation.

A range of sensors can be used
to represent the conditioned and
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We model larval gradient following as a continuous left-right oscillation
with an amplitude modulated by changes in sensory input [3]. The mush-
room body output contributes additively to this modulation.

Future work: discriminating be-
tween odours; incorporating a
feedback to KCs neuron
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