The song motor pathway in birds: a single neuron initiates a chain ot
events that produces bird sounds with realistic spectra properties
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Izhikevich spiking network

Spectrum characteristics: network size and imnput current
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efficient type of leaky integrate and fire neuron model, developed by Izhikevich.

Birds use acoustic signals for communication purposes and birdsong 1s known to play a prominent role in sexual
selection by influencing female preferences and for territorial defense [Catc 2008]. This 1s a very complex behavior
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Birdsong production involves mainly three different muscular sets: upper vocal tract, syringe and respiratory system Pressure Tension i : i N :
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Archistriatum (RA) and the Tracheosyringeal Motor Nucleus [Brainard 2002, Nottebohm 2005 and 1976].

Conclusion

he idea that the expression of complex behaviors
cted chain of neurons. The spiking in our model
on, which is followed by a stable propagation of
revious experiments on animals and models,
chronous synaptic input coming from a group of
ivated.

A graphical representation of the neural network used 1n this study.
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Simulation of the spiking neural network model
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Schematic section of the songbird brain illustrating the classic song system (brain areas in yellow and connection arrows in black for the adult . e . - i . il i"'“‘#k —— Y .
motor pathway and in purple for the basal-ganglia pathway). Auditory areas and areas implicated in song memorization are shown in red, AR g
connected by blue arrows. Also shown is a pathway parallel to the basal-ganglia pathway that was recently shown to be implicated in song

learning, with brain areas depicted in green and connection arrows in dashed green lines.

Burst of oscillations (left plot) produce spikes of pressure and tension (upper panel) that consequently
generate oscillation of the syrinx (lower panel). Position of relevant frequencies in the birdsong spectrum

Source: Current Opinion in Neurobiology 2010, 20:332-339 (right plot, bottom) compared to the same pressure and tension curves (top panel).
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