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Summary 
	  
The main objectives of this work package are to make scientific and industrial communities 
aware of the project and its results; to disseminate project activities and results in related 
fields or application sectors; and to build ��� a community around the TOPOSYS results and 
actively maintain a communication channel to its members. ��� 

This work package covers exploitation and marketing of the results of the TOPOSYS 
project in commercial settings. Furthermore, this work package will establish an industrial 
showcase to illustrate potentials of the TOPOSYS project from an industrial perspective. 

Some of the highlight of this year include, several drafts were accepted and published in 
numerous high impact venues including PLOS-ONE. Furthermore, there were numerous 
talks given at the IMA and elsewhere as well as a Best Paper Award. This is not counting 
the current submitted work which is currently under revision.  

Dissemination  
First for dissemination we describe organized events, which fall into three categories: 
tutorials, workshops and summer schools. 

 

IMA thematic year  
In September of 2013 the IMA (Institute of Mathematics and Applications, Minneapolis, 
USA) thematic year on Applied Topology has begun. The first tutorial and workshop took 
place at the beginning of October, with a very large attendance (over 150 people), indicating 
the intense interest in the field. Over the course of the year, there were a number of 
workshops throughout the year – many with topics of direct relevance to complexity 
science.  Many of the dissemination activities concentrated on the thematic year and the 
related program at SAMSI	  (Statistical and Applied Mathematical Sciences Institute), which 
focused more on statistics – the Program on Low-dimensional Structure in High-
dimensional Systems (LDHD). 

 

Tutorials 
 
Introduction to Statistics and Probability for Topologists (IMA) – Robert Adler (IIT) 
Minneapolis, Minnesota - Applying topological methods for the analysis of complex data 
sets require two skill sets: a knowledge of topology and an understanding of the basically 
stochastic nature of data, which is typically sampled from some underlying random 
structure. Acknowledging the fact that topologists are only rarely trained in statistical 
methodology, the aim of this tutorial will be to acquaint topologists with the basic concepts 
and tools of probability and statistics, as well of some of the more advanced techniques of 
specific interest in topological data analysis. 
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Topics to be covered will include basic probability, statistical inference (both classical 
frequentist and Bayesian approaches), and an introduction to Gaussian and Markov 
stochastic processes along with Markov chain Monte Carlo as a simulation and inference 
tool. Among the more advanced topics to be described will be handling statistical outliers, 
graphical models, statistical clustering tools, and spatial dependence.1 
 
Algebraic Topology- Methods, Computation and Science 6 (ATMCS6) - 26.5.2014 – 
30.5.2014 – (Mikael Vejdemo-Johansson – co-organizer)Applied and computational 
topology refers to the adaptation of topological ideas and techniques to study problems in 
science and engineering. A particular focus is on using invariants and methods of algebraic 
topology to understand large high-dimensional data sets. The further development of 
topological techniques for use in applications and the creation of new areas of application in 
the subject are amongst the goals of this workshop. 
  
The workshop will bring together leading researchers in this emerging discipline as well as 
providing an opportunity for young mathematicians to get involved in it. In past years, the 
ATMCS conference has been very successful in providing a forum for cutting-edge research 
to be disseminated; attendance tends to represent a broad swath of the diverse research 
community which works in this area. 
	  
Topological Methods for Machine Learning -‐	  The 31th International Conference on 
Machine Learning (ICML 2014, Beijing, USA) – (Mikael Vejdemo-Johansson – speaker) -  
Computational topology saw three major developments in recent years: persistent 
homology, Euler calculus and Hodge theory. Persistent homology extracts stable homology 
groups against noise; Euler Calculus encodes integral geometry and is easier to compute 
than persistent homology or Betti numbers; Hodge theory connects geometry to topology 
via optimization and spectral method. All three techniques are related to Morse theory, 
which is inspiring new computational tools or algorithms for data analysis. Computational 
topology has inspired a number of applications in the last few years, including game theory, 
graphics, image processing, multimedia, neuroscience, numerical PDE, ranking, robotics, 
voting theory, sensor networks, and natural language processing. 
 
Mikael Vejdemo-Johansson – in addition to presenting work described below gave the  
introductory talk on computational topology. 
 
Note that ICML is one of the top applied machine learning conferences.  
 

 

Workshops 
	  
IMA Topological Data Analysis - October 7-11, 2013	  -‐	  	  (Robert Adler - co-organizer, 
speaker, Marian Mrozek - speaker) - Recently, several techniques have emerged to try to 

	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
1	  Note	  that	  this	  was	  reported	  in	  last	  year’s	  report	  however	  we	  include	  it	  here	  as	  it	  falls	  into	  the	  scope	  of	  the	  IMA	  
thematic	  year.	  
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deduce algebraic and/or geometric properties of a space from finite metric subspaces of 
sampled points. For example, starting with a manifold, a basic problem is to compute 
approximations to its homology, or local coordinate charts. A central issue in this area is the 
dependence of the invariants computed on noise or on the sampling procedure. This has led 
to the development of new algebraic topological invariants (e.g., persistent homology), and 
to the introduction of statistical ideas and techniques into topological questions. From the 
perspective of basic research, directions in this area include the study of the homotopy 
theory of point cloud data directly, as well as understanding the statistics associated to 
sampling, sampling with noise, and the relationship between the sampling procedure and the 
underlying geometry of the space in question. These ideas and related methods have led to a 
series of revealing analyses of experimental data (e.g., from neuroscience, fluid dynamics, 
genomics, and materials science). The interaction with actual data also brings to the 
forefront questions about computational complexity, large data sets, and computational 
procedures for handling noise. 
The intended audience of the workshop is mathematicians and statisticians, as well as 
researchers working in application areas such as those listed above. The goals of the 
workshop include advancing the merger of statistical and topological techniques, extending 
the range and depth of applications, and expanding awareness of the challenges and new 
directions of the field. 
 
IMA Algebraic Topology in Dynamics, Differential Equations, and Experimental Data 
February 10-14, 2014 – (Marian Mrozek - speaker) - Homological quantities provide 
robust computable invariants of dynamical systems well-adapted to numerical methods. As 
a consequence, several groups have actively implemented algebraic topological invariants to 
characterize the qualitative behavior of dynamical systems. Examples include tracking 
patterns of nodal domains, proving the existence of invariant sets in infinite-dimensional 
systems, and generating forcing theories for invariant sets based on topological indices. 
Extensions of Morse-theoretic ideas due to Conley (in the finite-dimensional setting) and 
Floer (in the infinite-dimensional cases) are especially relevant and are active foci of current 
techniques in applied dynamical systems. This workshop will bring together researchers in 
topological methods with those working in differential equations and the physical sciences. 
 
	  
SAMSI LDHD: Topological Data Analysis: February 3-7, 2014 – Robert Adler (co-
organizer) - Topological Data Analysis began a little more than 20 years ago with the 
introduction of persistence by Edelsbrunner, Lestcher and Zomorodian. Since that time the 
field has grown significantly. Many strong theorems, numerous algorithms, and pieces of 
software have been created in that period. More recently, the field has considered stochastic 
modeling and analysis, which has resulted in interactions with Statistics, Probability, and 
Computer Science. This workshop focused on the interaction of Statistics and Probability 
with this new area of Applied Mathematics. The goals were to familiarize people in both 
areas with techniques from the other and to understand what future directions are the most 
promising. 

Topics included: 

• Statistics and persistent homology 
• Topological data analysis and inference in dynamical systems and time series 
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• Topological data analysis and shape statistics 
• Topological data analysis and network models 
• Probability models for random topology objects 
• Statistical applications of Hodge theory 

IMA Topological Systems: Communication, Sensing, and Actuation March 3-7, 2014 
(Primoz Skraba - speaker) - Continuing innovations in integrated circuit miniaturization and 
low-power local networking have made feasible the vision of distributed computers 
consisting of numerous cheap processing elements with limited local connectivity. 
Motivating practical examples of such systems include environmental sensor networks, cell 
phones, and multi-agent robotics. One pressing problem is how to perform system-wide 
analysis, assembling local information to infer or actuate global results. Recent advances 
have leveraged local-to-global principles from algebraic topology to provide robust 
algorithms for engineering systems. These include 1) homological methods for sensor 
networks, 2) topological complexity for robot motion planning, 3) simplicial complexes for 
planning in the presence of uncertainty, and 4) sheaf theory for network data aggregation 
and optimization. 
This workshop will focus attention on the best and newest topological tools for applications 
in robotics, sensor networks, communications networks, signal processing, and more. The 
workshop will provide an excellent opportunity for curious researchers from diverse 
backgrounds to learn new mathematics or new applications. The goal of the workshop is to 
exchange ideas, problems, techniques, and motivations. 

 

Website 
The website is currently up-to-date, with the relevant information. 	  

	  

Community building and Joint Collaborative 

Community Building 
	  
At this year’s ECCS the European conference on Complex Systems), TOPOSYS had a 
small but effective presence at the conference. Two posters were presented.  One by  Primoz 
Skraba (JSI) and Robert Adler (Technion) and the other by  Primoz Skraba (JSI) and Joao 
Pita Costa (JSI). There was also a short talk on work by Primoz Skraba as well as an 
overview of the work done in the project during the Dym-CS workshop. 

We believe we have made progress in establishing a presence for computational topology in 
the European Complexity Community as well as informing the computational topology 
community about Complexity Science with numerous interactions and several potential 
collaborations have been established.  

Joint Collaborative Task  
	  
The discussions with ISI have continued particularly with respect to other possible 
applications. Furthermore, TOPOSYS and TOPDRIM had students interact within the 
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context of the IMA thematic year.  

In addition to TOPDRIM, TOPOSYS has also cooperated with SOPHOCLES. TOPOSYS 
has begun to use the dynamic graphs produced SOPHOCLES. Furthermore, there are 
discussions to the application of the time-varying set theories to encode multi-scale 
behaviours to try to visualize and detect tipping points in complex datasets (such as 
Twitter).  

 

Exploitation  
	  
The PHAT library (http://phat.googlecode.com). has undergone additional development  
Further, the tools for cohomology of a periodic system are also under continuing 
development. A distributed library DIPHA (http://code.google.com/p/dipha/) – a variant of 
PHAT – has also been released. 
 
Finally in the upcoming year we intend to release a much more efficient algorithm and 
implementation for the persistence of a self map as well as code for the simplification and 
refinement of graph, based on the work of time varying set theories.  
 

Papers 

Preprints 
! M. Mrozek, R. Srzednicki, F. Weilandt, “A topological approach to the algorithmic 

computation of the Conley index of Poincare operators,” (preprint)  
! P. Brendel, P. Dlotko, G. Ellis, M. Juda, M. Mrozek,  “Fundamental Group Algorithm 

for low dimensional tesselated CW complexes,” (preprint) 
! Dan Hirsch, Meredith Patterson, Anders Sandberg, Mikael Vejdemo-Johansson, 

“More ties than we thought,” arXiv preprint arXiv:1401.8242 
! T. Kapela,  “Rigorous method for the global dynamics of the semelparous species” 
! U. Bauer, A. Munk, H. Sieling, and M. Wardetzky. Persistent homology meets 

statistical inference – a case study: detecting modes of one-dimensional signals. 
Preprint, 2014. 

! J. Rupnik, P. Skraba, J. Shawe-Taylor, S. Guettes, A Comparison of Relaxations of 
Multiset Can- nonical Correlation Analysis and Applications, 
http://arxiv.org/abs/1302.0974 
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Submitted 
! D. Yogeshwaran, Eliran Subag, Robert J. Adler,  “Random geometric complexes in 

the thermodynamic regime” (submitted).  
! H Edelesbrunner and F. Pausinger.  Approximation and convergence of the intrinsic 

volume.  Submitted, 2014. 
! H Edelesbrunner and N. Strelkova.  On the configuration space of Steiner  minimal 

trees.  Submitted, 2014. 
! H Edelesbrunner, A. Glazyrin, O. Musin and A. Nikitenko.  The Voronoi   functional 

is maximized by the Delaunay triangulation in the plane.  Submitted, 2014. 
! R.J. Adler, K.  Bartz, S.C. Kou, A. Monod, Estimating Thresholding Levels for 

Random Fields via Euler Characteristics,” submitted 
 

To appear 
! H. Edelsbrunner, G. Jablonski and M. Mrozek. “The persistent homology of a self-

map.” Accepted Found. Comput. Math 
! Jesse Berwald, Marian Gidea, and Mikael Vejdemo-Johansson, “Automatic 

recognition and tagging of topologically different regimes in dynamical systems,” 
accepted for Journal of Discontinuity, Nonlinearity and Complexity 

! Erin Chambers, Mikael Vejdemo-Johansson, “Computing minimum area 
homologies,” arXiv preprint arXiv:1410.2320, accepted CG Forum 

! D. Yogeshwaran, Robert J. Adler, “On the topology of random complexes built over 
stationary point processes. 2014, to appear in Ann. Appl. Prob.  

! M. Vejdemo-Johansson, F.T. Pokorny, P. Skraba, D. Kragic. Cohomological learning 
of periodic motion, accepted to the special issue of Computer Algebra in Algebraic 
Topology and its Applications, Springer Journal of Applicable Algebra in 
Engineering, Communication and Computing 

! D. Attali, U. Bauer, O. Devillers, M. Glisse, and A. Lieutier. Homological 
reconstruction and simplification in R3. Computational Geometry: Theory and 
Applications, 2014. In press. 
 

Appeared 
! Mikael Vejdemo-Johansson, Susanne Vejdemo, Carl-Henrik Ek, “Comparing 

Distributions of Color Words: Pitfalls and Metric Choices”, PLOS-ONE, Vol 9 No. 2, 
2014 

! Henry Adams, Andrew Tausz,  MikaelVejdemo-Johansson, “javaPlex: A Research 
Software Package for Persistent (Co) Homology,” Mathematical Software--ICMS 
2014 
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! Florian Pokorny, Majd Hawasly, Subramanian Ramamoorthy, “Multiscale 
Topological Trajectory Classification with Persistent Homology,” Proceedings of 
Robotics: Science and Systems 2014 

! M. Vejdemo-Johansson, P. Skraba, Algebraic and Topological Perspectives on Semi-
Supervised Clus- tering, European Conference on Complexity Science 2014 

! J. Pita Costa, P. Skraba, A topological data analysis approach to epidemiology, 
European Confer- ence on Complexity Science 2014 

! P. Skraba, R.Adler Topological Detection of Heavy Tailed Distributions, European 
Conference on Complexity Science 2014 

! P. Skraba, B. Wang, G. Chen, P Rosen, 2D vector field simplification based on 
robustness, 7th Pa- cific Visualization Symposium, March 4-7, 2014, Yokohama, 
Japan. PacificVis 2014. (Best Paper) 

! P. Skraba, B. Wang, Approximating local homology from samples, Proceedings of the 
Twenty-Fifth Annual ACM-SIAM Symposium on Discrete Algorithms, January 5-7, 
2014, Portland, Oregon, USA, p. 174-192. 

! P. Skraba, B. Wang, Interpreting feature tracking through the lens of robustness, 
Topological methods in data analysis and visualization III : theory, algorithms 
applications, (Mathematics and visualization), Springer, 2014, p. 19-37 

! M .Mole, K. Bergant, L. Honzak, J. Rakovec, Joe, G. Skok, S. Stanic, R. Zabkar, P. 
Skraba. Anal- ysis of measurements of the Bora wind in Vipava valley, European 
Geosciences Union, General Assembly 2014, Vienna, Austria, 27 April-02 May 201 

! U. Bauer, M. Kerber, J. Reininghaus, and H. Wagner. PHAT – persistent homology 
algorithms toolbox. In Proceedings of the 4th International Congress on Mathematical 
Softwarey (ICMS 2014). LNCS 8592, Springer, 2014. 

! U. Bauer and H. Edelsbrunner. The Morse theory of C ̌ech and Delaunay filtrations. In 
Proceedings of the thirtieth annual symposium on Computational geometry (SoCG 
’14). ACM, 2014, pp. 484–490. 

! U. Bauer and M. Lesnick. Induced matchings of barcodes and the algebraic stability of 
persistence. In Proceedings of the thirtieth annual symposium on Computational 
geometry (SoCG ’14). Invited to special issue of Journal of Computational Geometry. 
ACM, 2014, pp. 355–364. 

! U. Bauer, X. Ge, and Y. Wang. Measuring distance between Reeb graphs. In 
Proceedings of the thirtieth annual symposium on Computational geometry (SoCG 
’14). ACM, 2014, pp. 464–473. 

! U. Bauer, M. Kerber, and J. Reininghaus. Distributed computation of persistent 
homology. In Proceedings of the Sixteenth Workshop on Algorithm Engineering and 
Experiments (ALENEX’14). SIAM, 2014, pp. 31–38. 

! U. Bauer, M. Kerber, and J. Reininghaus. Clear and compress: computing persistent 
homology in chunks. In Topological Methods in Data Analysis and Visualization III 
(TopoInVis ’13). Springer, 2014, pp. 103–117. 
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! D. Attali, U. Bauer, O. Devillers, M. Glisse, and A. Lieutier. Homological 
reconstruction and simplification in R3. In Proceedings of the twenty-ninth annual 
symposium on Computational geometry (SoCG ’13). ACM, 2013, pp. 117–126. 

! H Edelesbrunner and S. Parsa.  On the computational complexity of Betti numbers:    
reduction from matrix rank.  In Proc. 25th ACM-SIAM Sympos.  Discrete 
Algorithms, 2014, 152-160. 

! V. Zobel, J. Reiningshaus, I. Hotz Visualization of Two-Dimensional Symmetric 
Tensor Fields Using the Heat Kernel Signature, Topological Methods in Data 
Analysis and Visualization III, Springer, 2014, 249-262 

! D. Günther, J. Reininghaus, H.-P. Seidel, T. Weinkauf  Notes on the Simplification of 
the Morse-Smale Complex, Topological Methods in Data Analysis and Visualization 
III, Springer, 2014, 135-150 

! J. Kasten, J. Reininghaus, W. Reich, G. Scheuermann  Towards the Extraction of 
Saddle Periodic Orbits, Topological Methods in Data Analysis and Visualization III, 
Springer, 2014, 55-69 

! D Günther, A Jacobson, J. Reininghaus, H. Seidel, O. Sorkine-Hornung, T.Weinkauf  
Fast and Memory-Efficient Topological Denoising of 2D and 3D Scalar Fields, IEEE 
Transactions on Visualization and Computer Graphics, 2014, DOI 
10.1109/TVCG.2014.2346432 
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Talks 

JSI 
	  
Primoz	  Skraba	  

• Topological and algebraic perspectives on semi-supervised clustering, ECCS 2014  
• DYM-CS session, ECCS, Sept. 2014 
• From Persistent Local Homology to Spectral Sequences Topological Systems: 

Communication, Sensing, and Actuation, March 2014, IMA MN, USA 
• Approximating Local Homology from Samples, SODA 2014, Portland USA 

	  
Joao	  Pita	  Costa	  

• 2013.11.06    On the contributions of lattice theory to the study of persistent 
homology. Topology and Category Theory Seminar, University of Coimbra, 
Portugal.    

• 2013.11.01    Locales for topological data analysis. CAUL Algebra Seminar, 
University of Lisbon, Portugal. 

• 2014.10.22  Topological analysis of Influenza data, AI Lab, Inštitut Jozef Štefan, 
Ljubljana, Slovenija. 

• 2014.10.08   Variable sets over an algebra of lifetimes: a contribution of lattice 
theory to the study of computational topology. arxiv:1409.8613. Seminar za Algebro, 
Fakulteta za Matematika, Ljubljana, Slovenija. 

• 2014.09.23  Topological analysis of Influenza data, ECCS14, Lucca, Italy. 
• 2014.09.08  The order structure of extended persistence, Toposys Meeting, IST 

Vienna.  
• 2014.06.20  Recent contributions of lattice theory to topological data analysis, 

AAA88, Warsaw, Poland. 
• 2014.06.04   Towards a Topos for Persistence, AI Lab, Inštitut Jozef Štefan, 

Ljubljana, Slovenija. 
• 2014.05.27  Towards a Topos for Persistence, ATMCS 6, Vancouver, Canada 
• 2014.04.25   Towards a topos foundation for persistence with applications. Seminar 

of the Society of Mathematicians and Physicists of Rijeka, Rijeka, Croatia. 
• 2014.03.18    Towards a topos foundation for persistence part II. Seminar of 

Theoretical Computer Science, University of Ljubljana, Slovenija. 
• 2014.02.19    A topos for topological data analysis with possible applications for 

Influenzanet. AI Lab, Inštitut Jozef Štefan, Ljubljana, Slovenija. 
• 2014.02.18    Towards a topos foundation for persistence part I. Seminar of 

Theoretical Computer Science, University of Ljubljana, Slovenija. 

IST 
	  
Herbert	  Edelsbrunner	  

• Controlling topology by counting and measuring holes. Plenary talk at the 8th 
Internat. Conf. Geographic Inform. Sci., Vienna, Austria, September 24, 2014. 
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• Approximation and convergence of the first intrinsic volume.    Keynote address at 
the 5th Internat. Workshop on Comput. Top. in Image Context, Timisoara, Romania, 
Sept. 22, 2014. 

• The geometry and topology of data analysis.  Plenary talk at the 3rd Internat. Conf. 
Data Management Technologies and Applications, Vienna, Austria, August 31, 2014. 

• Shape, homology, persistence, and stability. Invited talk at ESC'14, Pilsen, Czech 
Rep., June 16, 2014. 

• Shape, homology, persistence, and stability. Keynote address at the 25-th ACM-
SIAM Sympos. Discrete Algorithms, Portland, Oregon, January 5, 2014. 

• Shape, homology, persistence, and stability.  Workshop on the Geometry and Physics 
of Spatial Random Systems, Freudenstadt, Germany, September 9, 2013. 

 
Ulrich Bauer 

• 24.7.2014 Induced matchings and the algebraic stability of persistence barcodes, 
Algebra and geometry seminar, University of Bologna 

• 18.6.2014 The Morse theory of C ̌ech and Delaunay filtrations, Geometry seminar, 
Technische Universität Wien 

• 11.6.2014 The Morse theory of C ̌ech and Delaunay filtrations, ACM Symposium on 
Computational Geometry 2014, Kyoto 

• 13.1.2014 The Morse theory of C ̌ech and Delaunay filtrations,  Institute for 
Mathematics and its Applications, Minneapolis, MN 

• 9.1.2014 The Morse theory of C ̌ech and Delaunay filtrations, Topology, Geometry, 
and Data seminar, Ohio State University Columbus, OH 

• 5.1.2014 Distributed computation of persistent homology, ALENEX14: SIAM 
Meeting on Algorithm Engineering and Experiments, Portland, OR 

• 1.8.2013 Computing persistent homology in chunks, SIAM Conference on Applied 
Algebraic Geometry, Colorado State University, Fort Collins, CO 

• 26.7.2013 Measuring distance between Reeb graphs, Carlsson-Guibas Seminar, 
Stanford University, CA 

• 2.-3.7.2013 Persistent Homology, Summer School on Computational Topology and 
Topological Data Analysis, University of Ljubljana 

• 18.6.2013 Homological reconstruction and simplification in R3, ACM Symposium 
on Computational Geometry 2013, Rio de Janeiro 

• 7.4.2013 Homological reconstruction and simplification, EMS/DMF Joint 
Mathematical Weekend, Aarhus 

KTH 
	  
Mikael	  Vejdemo-‐Johannson	  

• 2013-10-23: IMA Annual Program Seminar sequence 
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• 2014-01-15: AMS Special Session on Mathematics and Mathematics Education in 
Fiber Arts, Joint Mathematics Meetings 

• 2014-01-18: AMS Special Session on Outreach for Mathematically Talented Youth, 
Joint Mathematics Meetings 

• 2014-01-18: AMS Session on Knots, Topological Graphs and Algebraic Topology 
• 2014-02-20: US Military Academy, West Point, seminar talk and course guest lecture 
• 2014-02-28: Saint Louis University, CS and Geometry/Topology joint seminar 
• 2014-03-26: IMA Annual Program Seminar sequence 
• 2014-05-15: IMA Annual Program Seminar sequence 
• 2014-05-26 to 30: ATMCS 6. Organizer, not a speaker. 
• 2014-06-06: CG-Week Workshop on Topological Data Analysis 
• 2014-06-16: Seminar, Peking University 
• 2014-06-25: ICML Workshop on TDA and Machine Learning 
• 2014-08-06: ICMS, conference talk 
• 2014-09-06: FARM Workshop on functional programming in arts and music, 

workshop talk 
 

Florian Pokorny 

• Jul-15, 2014, Robotics: Science and Systems 2014, Berkeley, US 
Multiscale Topological Trajectory Classification 
with Persistent Homology 
 

 

UJ 
	  
Marian	  Mrozek 

• Morse-Conley Theory for Forman's combinatorial vector fields. 
Combinatorial/Topological Frameworks for Multiparameter Nonlinear Dynamics, 
 Lorentz Center, Leiden, the Netherlands, August 2014. 
 

• Homology and Fundamental Group Algorithms via Forman's Discrete Morse Theory, 
Algebraic Topology in Dynamics, Differential Equations, and Experimental Data 
IMA, Minneapolis, USA, February 2014. 
 

• Homological persistence of self maps, 
 Topological Data Analysis IMA, Minneapolis, USA, October 2013. 
 

• Fundamental Group via Forman's Discrete Morse Theory, 
Workshop on Computational Topology in Image Context CTIC2014, 
Timisoara, Romania, September 2014 
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Robert	  Adler	  	  

• May 2013 
Anthea	  Monad	  

• University of Haifa, Statistics Seminar, 10 April 2013 
• Swiss Federal Institute of Technology (EPFL), Statistics Seminar, 17 May 2013 
• University of Bologna, 7th International Workshop on Simulation, 21-25 May 2013 
• Hebrew University of Jerusalem, Statistics Seminar, 17 June 2013 
• Technion, Geometry & Topology Seminar, 20 June 2013 
• University of Palermo, 28th International Workshop on Statistical Modeling, 8-12 

July 2013 
• Technion, Toposys Group Meeting, 12-13 August 2013 
• University of Arizona, Statistics Colloquium, 6 November 2013 
• Texas A&M University, Statistics Seminar, 8 November 2013 
• Biomedical Research Center, National Institutes of Health (NIH), Statistics Seminar, 

26 November 2013 
• Bar-Ilan University, Statistics Seminar, 31 December 2013 
• Duke University, Statistics Seminar, 4 February 2014 
• University of Neuchâtel, Statistics Seminar, 20 March 2014 
• Aalborg University, Mathematics Seminar, 26 March 2014 


