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Topological Data Analysis (TDA)

Study of “shape” of data



    0-dimensional persistence diagram. 
Credit: Animation by Gary Koplik
https://towardsdatascience.com/persistent-homology-with-examples-1974d4b9c3d0



    1-dimensional persistence diagram. 
Credit: Animation by Gary Koplik
https://towardsdatascience.com/persistent-homology-with-examples-1974d4b9c3d0
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Increasing number of neighbors in the contact graph

Atienza, N.; Jimenez, M.-J.; Soriano-Trigueros, M. 
Stable Topological Summaries for Analyzing the Organization of Cells 
in a Packed Tissue. Mathematics 2021, 9, 1723.



Atienza, N.; Jimenez, M.-J.; Soriano-Trigueros, M. 
Stable Topological Summaries for Analyzing the Organization of Cells 
in a Packed Tissue. Mathematics 2021, 9, 1723.



Atienza, N.; Jimenez, M.-J.; Soriano-Trigueros, M. 
Stable Topological Summaries for Analyzing the Organization of Cells 
in a Packed Tissue. Mathematics 2021, 9, 1723.



Atienza, N.; Jimenez, M.-J.; Soriano-Trigueros, M. 
Stable Topological Summaries for Analyzing the Organization of Cells 
in a Packed Tissue. Mathematics 2021, 9, 1723.



Atienza, N.; Jimenez, M.-J.; Soriano-Trigueros, M. 
Stable Topological Summaries for Analyzing the Organization of Cells 
in a Packed Tissue. Mathematics 2021, 9, 1723.



Atienza, N.; Jimenez, M.-J.; Soriano-Trigueros, M. 
Stable Topological Summaries for Analyzing the Organization of Cells 
in a Packed Tissue. Mathematics 2021, 9, 1723.



Atienza, N.; Jimenez, M.-J.; Soriano-Trigueros, M. 
Stable Topological Summaries for Analyzing the Organization of Cells 
in a Packed Tissue. Mathematics 2021, 9, 1723.



Atienza, N.; Jimenez, M.-J.; Soriano-Trigueros, M. 
Stable Topological Summaries for Analyzing the Organization of Cells 
in a Packed Tissue. Mathematics 2021, 9, 1723.











Jimenez, M. J., Medrano, B. Topological Analysis of Simple 
Segmentation Maps. In Proceedings of Discrete Geometry and 
Mathematical Morphology: DGMM 2022, pp. 123-135. 



Jimenez, M. J., Medrano, B. Topological Analysis of Simple 
Segmentation Maps. In Proceedings of Discrete Geometry and 
Mathematical Morphology: DGMM 2022, pp. 123-135. 



Jimenez, M. J., Medrano, B. Topological Analysis of Simple 
Segmentation Maps. In Proceedings of Discrete Geometry and 
Mathematical Morphology: DGMM 2022, pp. 123-135. 



Jimenez, M. J., Medrano, B. Topological Analysis of Simple 
Segmentation Maps. In Proceedings of Discrete Geometry and 
Mathematical Morphology: DGMM 2022, pp. 123-135. 

𝒅𝒌𝟏 = 𝟏𝟎

𝒅𝒌𝟐 = 𝟏𝟕′𝟒𝟔



Jimenez, M. J., Medrano, B. Topological Analysis of Simple 
Segmentation Maps. In Proceedings of Discrete Geometry and 
Mathematical Morphology: DGMM 2022, pp. 123-135. 

𝒅𝒌𝟏 = 𝟏𝟎

𝒅𝒌𝟐 = 𝟏𝟕′𝟒𝟔

𝒅𝒌𝟏 = 𝟖, 𝟖𝟏

𝒅𝒌𝟐 = 𝟏𝟏′𝟏𝟒



Jimenez, M. J., Medrano, B. Topological Analysis of Simple 
Segmentation Maps. In Proceedings of Discrete Geometry and 
Mathematical Morphology: DGMM 2022, pp. 123-135. 

𝒅𝒌𝟏 = 𝟏𝟐. 𝟎𝟒

𝒅𝒌𝟐 = 𝟏9,7



Jimenez, M. J., Medrano, B. Topological Analysis of Simple 
Segmentation Maps. In Proceedings of Discrete Geometry and 
Mathematical Morphology: DGMM 2022, pp. 123-135. 

𝒅𝒌𝟏 = 𝟏𝟎

𝒅𝒌𝟐 = 𝟏𝟕′𝟒𝟔

𝟏𝟏′𝟏𝟒



Jimenez, M. J., Medrano, B. Topological Analysis of Simple 
Segmentation Maps. In Proceedings of Discrete Geometry and 
Mathematical Morphology: DGMM 2022, pp. 123-135. 

𝒅𝒌𝟏 = 𝟏𝟗

𝒅𝒌𝟐 = 𝟏𝟖′𝟖𝟔

𝒅𝒌𝟑 = 𝟐𝟎′𝟐𝟐



Jimenez, M. J., Medrano, B. Topological Analysis of Simple 
Segmentation Maps. In Proceedings of Discrete Geometry and 
Mathematical Morphology: DGMM 2022, pp. 123-135. 

𝟐𝟎′𝟐𝟐



















CVT1

CVT4

CVT5



cEE  cNT  dNP  dWL  dWP  CVT1 CVT4 CVT5  



cEE  cNT   dNP  dWL  dWP CVT1 CVT4 CVT5  



cEE  cNT   dNP  dWL  dWP CVT1 CVT4 CVT5  



Acknowledgments: Nieves Atienza, Rocío González-Díaz, 
Belén Medrano, Eduardo Paluzo-Hidalgo, Manuel Soriano-
Trigueros; Luis M. Escudero’s Team.

Funding: Grant of Convocatoria de la Universidad de Sevilla 
para la recualificacion del sistema universitario español, 
2021-23, funded by the European Union, NextGenerationEU. 
Spanish grant Ministerio de Ciencia e Innovacion TED2021-
129438B-I00; Agencia Andaluza del Conocimiento, grant 
PAIDI-2020 P20-0114 1813012402; Junta de Andalucia under 
grant FQM-369; IMUS.


	Diapositiva 1
	Diapositiva 2
	Diapositiva 3
	Diapositiva 4
	Diapositiva 5
	Diapositiva 6
	Diapositiva 7
	Diapositiva 8
	Diapositiva 9
	Diapositiva 10
	Diapositiva 11
	Diapositiva 13
	Diapositiva 14
	Diapositiva 15
	Diapositiva 16
	Diapositiva 17
	Diapositiva 18
	Diapositiva 19
	Diapositiva 20
	Diapositiva 21
	Diapositiva 22
	Diapositiva 23
	Diapositiva 24
	Diapositiva 25
	Diapositiva 26
	Diapositiva 27
	Diapositiva 28
	Diapositiva 29
	Diapositiva 30
	Diapositiva 31
	Diapositiva 32
	Diapositiva 33
	Diapositiva 34
	Diapositiva 35
	Diapositiva 36
	Diapositiva 37
	Diapositiva 38
	Diapositiva 39
	Diapositiva 40
	Diapositiva 41
	Diapositiva 42
	Diapositiva 43
	Diapositiva 44
	Diapositiva 45
	Diapositiva 46
	Diapositiva 47
	Diapositiva 48
	Diapositiva 49
	Diapositiva 50
	Diapositiva 51
	Diapositiva 52
	Diapositiva 53
	Diapositiva 54
	Diapositiva 55
	Diapositiva 56
	Diapositiva 57
	Diapositiva 58
	Diapositiva 59
	Diapositiva 60
	Diapositiva 63
	Diapositiva 64
	Diapositiva 65
	Diapositiva 68

