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Fig.2 Forn = 500 or 2000 points uniformly sampled on the torus, persistence images (Adams et al. 2017)
for different weight functions are displayed. For @ < 2, the mass of the topological noise is far larger
than the mass of the true signal, the latter being comprised by the two points with high-persistence. For
a = 2, the two points with high-persistence are clearly distinguishable. For & = 100, the noise has also
disappeared, but so has one of the point with high-persistence
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Fig. 5 a The reconstructed persistence diagram from the learned vector w. The blue (resp. red) area con-
tributes to the class O (resp. 1). b A thresholding of (a). ¢ 1-4 The birth positions of the generators in
blue and red areas in (b) are plotted with the same color (color figure online)



8 frontiers REVIEW

. e . . blished: 14 May 2021
in Artificial Intelligence do: 10.3389/f12i.2021.668302

Check for
updates

Topology Applied to Machine
Learning: From Global to Local

Henry Adams and Michael Moy *

Unit Cube Circle
1 — 1
) 1 — S——
I NG
K -1
L 1
0. S 0
1 1 05 ! ! s
i 05
0o
Clusters Inside
Clusters Clusters Torus
1.5

05 08




| ocal @eame)(rj

Measures of order for nearly hexagona| lathices
Motta, Neville, Shipman, Persm, Bradley, 2013



Persistont howolayy analysis of  brain ardery trees
Bendich, Marron, Miller, Pieloch, Slzwwejiz 7204



LOC&I 6@0m6’b’_‘7

Colleckwe motion, self - orﬂcmi%af?on

Togabgi(ﬁf CQM‘A ay\a(gSiS 01£ bia]agical a9jy€30r]'i&/) Vhode[s
Topaz, Ziegelmeier, Halverson, “"20/S



LDCaI g&ma{’ry

N~
=

Ana\vsis of Ko\vvuojom\/ Flows amd Kﬁjlesjh— Benank (CaYlveo{'iM

Wsing  gersistent howolagy
Kfﬂmﬁv‘/ Levam\qe(‘/ T’tH\ﬁF/ SV\Y‘i, Xvu/ pﬂm}, gc,[m’t%, Mifolum}zo»;'ZD/é




LDCaI g&mei’r‘j

/-5i ]- Si0-

] | ] | l | | l 1 1 1

Unﬂ@rsfwwﬂznj ditusion padlerns of glassy, hquid
and o mof phous maecsls wvig pessistent lwwa)qyy ﬂlnplyS{'}
Onoders, Kohnava, Tahara, Masans, Tnoue, SWga, ~Himta,
T)}wck;ya/ Hfmoka/ Oloa\«jask“/ Ol/lmfa/ Miz-um/ Skata, 201




Hperbolic disk

Porsistent l'\ovwofogy
Vatel, WhilHe,

Bubenik, Hul,

LDCal 680m€;h’:7

Flok

disk.

Disk on sphere

45 '.:':-): 0O, :'.\-ﬁ

......
-----

PO 78
oam e .,.vg N
-:*:,-:-"’f“‘- B -?t'\
SART T o W
tﬁ"-""‘? o
L R P I8
g .,’.,n'_ s S ;‘};'4
B T T it
. AT ) st e . -.". *
P A RN g
T MU
ot - i ...'.i s -'\_'.'-,' "’l
AR R U
HE Y M e
\#l'r' <Ay r-r’-/'l
o

detects cnrvature

2019



Loml 6@0m€/{’r‘j

Cantor-0-128 (dimension 0)

A Frockal dimension for measures  vig P@v’?fsﬁt&* L“"“""’j}’
Adaws, Aminian, Farnel, Kivby, Peteron, Mivrth,
Neville,  Shonkwiler, 2070



L ocal @@Dma{’rj

A Frockal dimension for measuneg  Vig P%fsﬁt@* L‘“‘“”"’JY
Adaws, Aminian, Farnel, Kivby, Peteron, Mivrth,
Neville,  Shonkwiler, 2070



l_ OCa.I 6@0m€/{’rj

A Frockal dimension for measures  vig P%fsﬁL@fﬂL L'O”“""’JY
Adaws, Aminian, Farnel, Kivby, Peteron, Mivrth,
Neville,  Shonkwiler, 2070

F\/\\rH\e,r Progre<s N series  of Pﬁperg
bg Penjamin - Schweinhart



T}le Mnfeafowa)o/j ettective interdction befweev; pue and.

app/ie/i mathematics* A cage 5&/7 on ?amf%eme, image s







