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Aim

• Investigate the organization of human brains
• Change in:

– Aging
– Training
– Disease
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• Strong magnetic field
• Distinct magnetic properties of different tissue
•   → image

Wikimedia

Magnet Resonance Imaging (MRI)
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Diffusion MRI
• diffusion process of molecules
• more rapidly in direction of internal fiber structure
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• 3D pixel -> vertices 
• fiber - tracts -> edges

Graph Definition

Gerhard et al, Frontiers in Neuroinformatics, 2010
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Reasonable Units and 
Hypergraphs

• 3mm isotropic cube a reasonable brain unit?
• Hypergraphs
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Link Communities
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Idea
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Idea
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Idea
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Illustration

Ahn et al, Nature, 2010
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Edge Cluster Putamen Left Hemisphere
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Edge Cluster Putamen Left Hemisphere



Alexander Schäfer Max Planck Institute for Human Cognitive and Brain Sciences

Future Directions

• functional MRI
• multiscale aspect
• change in cluster size
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• Thank you
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Partition Density
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