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A global geometry framework for nonlinear downwardlyreduction
.

"

in Science

→ Right at the beginning of when manifold nethods
her becoming fashionable in ML

→ Many , many, techniques sharing isonap philosophywere invented shortly thereafter
-

i.e.

(totally Linear enoeddry , Laplacian eigen naps ,
Hevia
- Eigen naps . Diffusion Maps , Max . Variance Unfolding,

etc
.
. . )
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Reduction :Linearoinensumalitg-IPC.lt, forexample)
- Projection onto a linear subspace
- Can 16g collapsing , lose outon some ofth patterns
in this data !
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In so doing, we attempt to moieaag from

Southey like the
Euclidean distance

,
and more

toward some formof geodesic distance .
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How do we construct a notion of

geodesic distance from a discrete sefofpomts ?

Isomapi Build a graph from points .

Twotechnqves:

1) b- nearest neighbor , fixing k

2) add edges within a
fixed netnzball
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Ok
, we've constructed a network

from
our data

.

Dimensionality Reduction is then possible

by embedding our data in a lone- divisional
space

, sit
. th-fdtan.es are as closeas

possible to the Eudideandistances in that space '



Whatharenedoni
1) Began w/ abstract set of points

2.) Built b- nearest neighbor ( or retire ball ) inspired
graph w/ edges weighted by local distances

3.) compute geodesR distances foreach pt. to

every other pt .

. t store in
nxn matrix .

4) Apply metric MOS with the matrix now

as input .at#senbeddoypreservhyseodesrdBtmus



EXanplesi.MG/esofatcapot-

High dimensional , BIT should live

on a 1-dint manifold , roughly speaking .



Moucxanpkstpcuiew
:

fundamentally , if we think our data should

lie on some h- manifold , isowap is an attempt

to find and make sense of that manifold in "

only
"

h - dimensions .


