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e, Key idea: Estimating data topology
[f high dimensional data lies along some smooth manifold, it can be

"unwrapped"” or "flattened” to achieve dimensionality reduction. This imprOVeS manifOld learning

process is called manifold learning.
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Embedding produced with ISOMAP [1] . o\ Atlas learning for data sampled from a torus (left). Our method
constructs four charts, and we show each chart domain with its
. . . . . ! corresponding embedding.
[f the manifold is not topologically trivial, this approach may be CN g"'f’ P 5 5
impossible. For example, the sphere, torus, mobius band, SO(3), and | : _ Embedding Trustworthiness
SE(3) all cannot be ﬂattened out. InSteadJ learn al atlas Of Coordinate e | N 2= Autoencoder [Autoencoder JAutoencoder [Autoencoder |Our Atlas Our Atlas
charts [2][3]. We use an atlas to process human motion capture data anl . o (4Charts)  [(4 Charts) |(15 Charts) |(15Charts) [Learning  |Learning
and learn kinematic models for articulated objects [4]. [ Lo N W I ‘ — A Ve, P M) > Exbeiment LooRAr ol e Sor e Sor___en
"\, ¥ (f) (g) (h) (i) Sphere 0.844 0.999 0.999 0.998 0.999 0.999 0.999
.. e = Torus 0.916 | 0.900 [ 0916 | 0.820 | 0.898 | 0.996 | 0.998
Learned kinematic model for a can opener (left), annotated with demonstrative object configurations (b)-(i). MobiusSwip] 0.995 | 0996 | 0.997 | 0944 | 0988 | 0.998 | 0.999
Mocap 0.991 0.782 0.858 0.829 0.914 0.996 0.996
Can Opener
Kinematic
p Model 0.953 0.351 0.536 0.316 0.517 0.996 0.997
o oK ) Bottle
.‘\ : Opener
https://en.wikipedia.org/wikiiM%C3%B o . runematic
https://en.wikipedia.org/wiki/N-sphere https://en.wikipedia.org/wiki/Torus i gbius-_st?ip o N .::’z .\. Model 0985 046 0686 0243 04‘91 0.993 0.993
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MethOd()lOgY } ‘-‘ ' Numerical accuracy (according to the manifold trustworthiness
- ~ : metric [6]) of the embeddings produced by ISOMAP [5], an atlas
@ Construct neighborhood @ Combine charts TR learning autoencoder [2], and our method. Best results for each
graph experiment are bolded.
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