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Outline

• Manifolds
• Definition

• Charts

• Tangent space

• Geodesics

• Manifolds learning
• Isomap

• Laplacian Eigenmap

• t-SNE

• Example: image manifolds

• Sparse coding
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Most contents will be on live demonstration.
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Manifolds - definition

3https://www.youtube.com/watch?v=0OauaSkYD44&list=PLD2r7XEOtm-AGjr3ynbljbx3oWHdus9Xb

https://www.youtube.com/watch?v=0OauaSkYD44&list=PLD2r7XEOtm-AGjr3ynbljbx3oWHdus9Xb


CISC8945: Advanced Representation Learning

Tangent space
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Geodesic
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ISOmap
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1. Build graph

2. Find shortest paths
3. Use MDS
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Laplacian Eigenmap
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t-SNE

Nice introduction: https://www.oreilly.com/content/an-illustrated-introduction-to-the-t-sne-algorithm/

Good discussion:

https://distill.pub/2016/misread-tsne/
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https://www.oreilly.com/content/an-illustrated-introduction-to-the-t-sne-algorithm/
https://distill.pub/2016/misread-tsne/
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Generative Visual Manipulation on the Natural Image Manifold

Jun-Yan Zhu et al., ECCV 2016
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src

http://ufldl.stanford.edu/tutorial/unsupervised/SparseCoding/
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