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algebraic topology network topology

persistent homology neighoournood analysis
polygonal meshes collaborations

(Wolfram Alpha; 'Solutio problematis ad geometriam situs pertinentis' — L. Euler, 1736)

‘'opoloqgy: scale-free invariant features.
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IMmage segmentation
connected components



What is an image feature?

a quantification or relationship that describes your system



What do we need to consider first?

neighbourhoods, structuring elements & feature categories



Neighbournoods & Structuring Elements
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structuring elements are also often referred to as kernels
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Perimeter Calculation
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What if your object has a dent?
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Meshes are concavity friend

vy tools.




Vedo enables quick feature extraction.

nppas.SurfaceTuple

[0.0.0]

origin (z/y/x)
enter of mass(z/y/x) 57.605,308.700,440.973 S p h e [’| C | t>/
scale(z/y/x) 1.000,1.000,1.000
(2/y/x)

71'1/3(6 V)2/3

bounds (z/y/x 111.132...461.732
169.884...807.977 l/j
J average size 170.787 S A
\ number of vertices 3309
\ number of faces 6614

NS

range (0, 1)

mesh_volume = mesh_gastruloid.volume()
mesh_surface_area = mesh_gastruloid.area()

sphericity = sphericity(mesh_volume, mesh_surface_area)
sphericity

0.5903099128683961



Convex Hulls as comparative objects

nppas.SurfaceTuple

origin (z/y/x) [0.0.0]

center of mass(z/y/x) 56.991,308.755,432.733
scale(z/y/x) 1.000,1.000,1.000

13.911...112.189
bounds (z/y/x) 111.132...461.732
169.884...807.977

average size 224.553
number of vertices 818
number of faces 1632

O

solidity related structures are the Delaunay triangulation & the Voronoi diagram
§ VObj l
Vch

range (0,1) positional features




S there interest in positional features?

centroio R — I o(F)rdV
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centre of mass

bounding DoOX

number of neighbours

E[k?] — 2E[k] > 0 or G'(1) = 1

giant component fraction



mportant Documentation & Reading

skimage.measure offers many functions for feature extraction from images (particularly regionprops):

https://scikit-image.org/docs/dev/api/skimage.measure. hntml#skimage.measure.regionprops

vedo.mesh is useful for shape, size and positional feature extraction:

nttps://vedo.embl.es/docs/vedo/mesh.ntm!

pyclesperanto_prototype offers many example workflows for intensity, size and positional features:

https://github.com/clEsperanto/pyclesperanto_prototype

Keep an eye on FocalPlane for Mara's upcoming feature extraction pblog!

https://focalplane.biologists.com/
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