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Vertices Edges Faces  Euler characteristic:

Vertices Edges Faces Euler characteristic: Name Image v E F  x=V-E+F
Name
E F | x=V—-E+4+F
Tetrahemihexahedron 6 12 7 1
Tetrahedron 4 6 4 2

Image

Hexahedron or cube ‘ 8 12 6 2
Octahemioctahedron 12 24 12 0

Octahedron ‘ 6 12 8 2
Dodecahedron 0 20 30 12 2 Cubohemioctahedron 12 24 10 -2

Icosahedron ‘ 12 30 20 2
Small stellated dodecahedron 12 30 12 -6
Great stellated dodecahedron 20 30 12 2
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Euler Characteristic Curve

e Given embedded space X C R?

e Fix direction w € S%*

e Get function f, : X - R, z — (z,w)
e GetECCar— xf,1(—0,d]

ECC (Z-axis direction , 32 thresholds)
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Euler Characteristic Transform (3 directions, 32 thresholds each)

24

32

40

threshold

Direction

Accuracy (%)

48

X

100~

75- A

50-

25-

Han River

Y

56

z

0000

64 72 80 88 96

Shape descriptors  No. of descriptors Precision Recall F1
Traditional 11 0.57 +£0.058 0.56 + 0.019 0.55 +0.019
Topological 12 0.51+0.063 0.51+0.020 0.50 +0.020
Combined 23

0.72 £ 0.055 0.71+0.018 0.71+£0.018

Classification Average Accuracy (158 directions, 8 thresholds)
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TTorkos , Motofr < Oller 2022 glhioved HeT

0-dim PH simple  0-dim PH simple 10 0-dim PH ML PointNet
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Figure 4: Persistent homology can detect curvature.
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Figure 6: Persistent homology can detect convexity.
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Name Notation P / dim(P) &k
height PHT PHT s¢(n-1,n),d A\é(n — 1,n) = hyperplanes in R® n 0,1,...,n-2
-til'bular PHT ‘P-I.-ITM;,(l,n),d A\G(l, n) = lines in R™ Z— 2(n-1) 0 |

radial PHT ~ PHTyg(0,n).a
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