
Computational Tools for

Neuroscience plus Project Ideas

• Instructor: Yoonsuck Choe; CPSC 644 Cortical Networks
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XPPAUT

• http://www.math.pitt.edu/˜bard/xpp/xpp.html

• Good for small-scale simulation where model is describeable as

ODEs.

• Example projects:

– Systematic investigation of the influence of PSP time constant

and/or conduction delay on synchronization (extend

homework 1).

– Extending Choe’s thalamus model to have more realistic

parameters (Choe 2004).
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Topographica

• http://topographica.org/

• Good for large-scale developmental/functional simulations.

• Example projects:

– Implement motor apparatus and self-organizing motor map

(Philipona et al. 2004; Graziano et al. 2002).

– Implement sensory-invariance-driven action algorithm (Choe

and Smith 2006).

– Run texture-based self-organization (Park et al. 2009a,b).

– See the future works chapter of the book

http://computationalmaps.org (Miikkulainen

et al. 2005).
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Octave

• http://www.octave.org

• Generic numerical programming environment.

• Most linear algebra functions supported.

• Example projects:

– Extend some existing code base: sida.m (SIDA), ga.m

(simple neuroevolution), etc.

– Other innovative uses.
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Motor-Based Grounding

• Choe’s sida.m code (in Octave).

• Example projects:

– RF learning with invariance criterion.

– Extending sida.m to complex forms (spatiotemporal pattern

invariance).
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Other

• NEURON:

http://www.neuron.yale.edu/neuron/

• GENESIS:

http://www.genesis-sim.org/GENESIS/

• Good for detailed morphological models and simulation.
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