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Report on The Forum Fiber Topology Meets Applications 2

Representative (fFZ X EE):

Daisuke Sakurai
Kyushu University Pan-Omics Data-Driven Research Innovation Center in Research In-
stitute for Information Technology

(NUMNKZ BREBAXREREYY— BWBAA IV X5 - StERZEEY Y —)
Organizing Board ({8 ZEx):

- Daisuke Sakurai (183 K&): Associate Professor at Kyushu University Pan-

Omics Data-Driven Research Innovation Center in Research Institute for Information,
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- Osamu Saeki ({£1A1&): Professor at Kyushu University Institute of Mathematics
for Industry, Japan (JUMNKZE YR - 7#7 - 4 % X N UHFEF)
Shigeo Takahashi (&1&RkH): Professor at University of Aizu, Japan (&2 X%)

Hamish Carr: Professor at University of Leeds, UK

Takahiro Yamamoto (LA Z): Associate Professor at (R RF=KF)
Naoki Hamada (EHIE#): PhD at KLab (KLab ¥Rz &1t)

While the previous forum was a place for related researchers to meet for the first time at
a place (although virtually due to the pandemic), the focus for this time was to share the
progress of collaboration we have started last year.

The goal of this series of forum is to advance the research on fiber topology by collabo-
ration of theories, computation and applications. Fiber topology is a generalization of
contour topology — which was for inverse images of functions - for fibers of maps. Con-
tour topology is a useful feature of data used especially in visualization of scalar field
data in the context of computer science. The discipline found strong theoretical bases
in the Reeb graph, Morse theory and differential topology. Researchers have general-
ized the concept of contour topology to vector (aka multi-)fields, and started collabora-
tion with mathematicians studying topology of fibers.

We started this series of forum as the algorithms of the Reeb graph were generalized to
that of the Reeb space and finally efforts for proposing algorithms with practical imple-



mentations began. What became apparent to us was the need to discuss missing parts
in mathematical and computational theories as well as requirements from potential ap-
plication domains. It was crucial to gather key players from these domains and ex-
change ideas.

After the last forum, we have tried a few collaborations and, as became apparent at this
round of the forum, started cooperation especially with multi-objective optimization. In
the last forum, we discussed the idea of benchmark problems based on fiber topology.
By this time, we have fined its theoretical basis. The forum saw more amount of presen-
tations tackling this theme. Currently, this direction targets to provide a practical benefit
in game Als, which is a generalization of game music (Als) that the proposal of this
round of forum mentioned. Meanwhile, we have done collaboration on Fukushima's
cleaning operation [1], and we are actively seeking other application domains.

We have also discussed potential mathematical constructs computer scientists could
aim to compute. Finally, the collaboration of mathematics, computational topology, and
applications will stay to be the backbone of this forum.

Reference:

[1] Takahashi, S., Sakurai, D., Sasaki, M. et al. Visual analysis of geospatial multivariate
data for investigating radioactive deposition processes. Vis Comput 37, 3039-3050
(2021). https://doi.org/10.1007/s00371-021-02248-6
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17:00-17:25
Fiber Topology Meets Applications: This Year

Daisuke Sakurai (Kyushu University)

17:25-17:50
Fibers, Covers, Tessellation & Partial Orders: Different Approaches to
Analysing Multi-Variate Data

Hamish Carr (University of Leeds)

17:50-18:15
On—line Diagnostics in climate simulations — Status and perspectives

Bastian Kern and Hiroshi Yamashita (German Aerospace Center)
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17:00-17:25

Explicitly Multimodal Benchmarks for Multi—Objective Optimizations

Reiya Hagiwara (Kyushu University), Ryosuke Ota (Kyushu University), Naoki Hamada
(KLab Inc.), Takahiro Yamamoto (Tokyo Gakugei University), Daisuke Sakurai (Kyushu

University)

17:25-17:50
The Centroids of Isosurface Components for All Isovalues

Akito Fujii, Daisuke Sakurai and Kenji Ono (Kyushu University)
17:50-18:15

Thinking about multi—-objective optimization problems topologically

Likun Liu, Daisuke Sakurai and Kenji Ono (Kyushu University)
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17:00-17:25
Topological invariants of smooth map germs of manifolds with boundary

Takahiro Yamamoto (Tokyo Gakugei University)

17:25-17:50
Reeb diagram and visualization of monodromy

Osamu Saeki (Institute of Mathematics for Industry, Kyushu University)

17:50-18:15
Combinatorics Meets Topology at Piecewise Linear Reeb Spaces

Peter Hristov (University of Leeds)

18:15-18:40
Concluding Remarks
Daisuke Sakurai (Kyushu University)



