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[F##EE H] AI technologies evolving from explainable Al to causal discovery Al
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[F##EE H] Applications of machine learning and mathematical models in traffic
flow data analysis: latest research and challenges
[F#EM %] LiDAR (Light Detection and Ranging) facilitates precise traffic sensing
even in environments imperceptible to the human eye, such as inclement weather
and halation at night. Moreover, the measurement data with high density three-
dimensional information marked a significant leap in remote sensing and is
currently expanding its applications into data analysis for urban design. However,
in areas with a high demand for LiDAR technology, such as accident-prone locations,
object tracking can sometimes become challenging. In high-traffic intersections or

merging sections, the detection accuracy decreases due to overlapping objects.



Therefore, our research team is currently working on developing methods to smooth
and interpolate missing measurement data with using statistical and mathematical
models to estimate vehicle motion. In this presentation, we will discuss applications
and challenges of LIDAR sensing in transportation systems, and then introduce our
latest research results, focusing on the contribution of mathematics.

(¥7513%7H) Yasser Mohammad (NEC CORPORATION and AIST)

[F##EE H] Automated Negotiation: A new frontier for Al in business

[## M ] Negotiation is one of the most widely used methods for reaching
agreements in human societies. One specific feature of negotiation is that it provides
a form of cooperation within a competitive environment which can result in win-win
results for all involved. Recently, and with the wide adoption of Al in business
operations, there is a growing interest in automating negotiations between Al
agents crossing institutional boundaries. This talk will introduce our research in
automated negotiation. I will define the problem and provide our motivation as
industrial researchers to work on it. The talk will then describe some of the technical
challenges that need to be overcome for wide adoption of this technology in business
operations for the benefit of society. I will then provide a formal definition of
negotiation and situate it within agreement technologies providing details on our
Generalized Bargaining Protocols research program. A specific new automated
negotiation protocol that can guarantee completeness, optimality and some form of
fairness in negotiations with no information about partner preferences will be
described. The talk will also touch upon the use of machine learning in general and
reinforcement learning in particular to improve outputs of automated negotiations.
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[i##H# H] Lane formation in Vicsek model with bidirectional desired orientation
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[ 7 8 H ] Stability Analysis of Linear Multistep Methods for Continuous
Optimization Problems
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[F#EE H] All eigenvalues and eigenfunctions of a nonlocal linearized eigenvalue
problem

[#/HMEZ] We investigate a nonlocal linearized eigenvalue problem arising from a
phase-field model, which is related to the Allen-Cahn equation. For the Allen-Cahn
equation in a 1D case, Wakasa (Funkcial Ekvac., 2006) and Wakasa-Yotsutani (JDE,
2015, 2016) obtained representation formulas of all eigenvalues and corresponding
eigenfunctions. In this talk, we show representation formulas of all eigenvalues and
corresponding eigenfunctions of the nonlocal linearized eigenvalue problem.
VAR RAS (UREF R2)

[###EE H] Aharmonic representation of a square lattice split at one point
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[F#7#EE H] Numerical simulation of two-dimensional crack growth in arches
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[F#73 H] Computing Reeb space using multi-dimensional Reeb graph

[%7EMEZ] Reeb space is an important tool for topological data analysis that
captures the quotient space topology of a multi-field (or multiple scalar fields).
Efficient algorithms have been designed for computing Reeb graphs, which are

scalar field counterparts of Reeb spaces. However, computing correct Reeb spaces



for multi-fields, even for bivariate fields, is a challenging open problem. In this talk,
we introduce the notion of a multi-dimensional Reeb graph and show that it is
homeomorphic to the Reeb space. Based on this mathematical observation, we
propose a new algorithm for correctly computing the Reeb space of a generic
piecewise-linear bivariate field on 3-dimensional manifolds. This is a joint work with
Amit Chattopadhyay and Yashwanth Ramamurthi of International Institute of
Information Technology, Bangalore, India.
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[##7#E H] A Blow-up theorem for discrete semilinear wave equation
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[###HE H] A high-order recombination algorithm for weak approximation of
stochastic differential equations

[F#EME2] We present a high-order recombination algorithm that satisfies the
theoretical assumptions and is still practically feasible. Refining the original work ,
we propose a patch a patch radius criteria that depends on patch weight and a
recursive patch dividing algorithm based on its patch radius criteria. The numerical
examples show that our recombination algorithm clearly overcomes the curse of the
dimensionality for the practical problems of pricing an Asian option under the
Heston model, and the patch radius criteria becomes more relevant in problems
with strong singularity.
e A (RUBCEF K 5)

[i##H# H] Numerical simulation of stability of stationary solutions for a phase
field model
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[# 5 8 H ] Predicting trajectories for two- and three-body problems using
Hamiltonian neural networks
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[F##EE H] Mathematical Study of Self-Assembly and Self-Organization

[F#EMEZ ] This PowerPoint introduces the paper titled 'Programmable Self-
Assembly in a Thousand-Robot Swarm,' which I would like to study and replicate
using Unity 3D
HANZ (RUERE K

[#7# 8 H ] Horse racing rating model
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[G#7# 7% H ] On asymptotic behavior of positive radial solutions of semilinear elliptic
equations

[EHEMEE] We consider the asymptotic behavior of positive redial solutions of
semilinear elliptic equations. The power of nonlinear term is p, and p satisfy
0<p<(n+2)/(n-2). The radial solutions are mainly studied, so that we put r=|x| then
the argument can be reduced to study the behavior of the solutions of the initial
value problem of second order ordinary differential equation of r. On the positive
solution of this initial value problem, there is many results, but special one for our
argument is that there uniquely exists a special initial value and the positive
solution satisfying this initial value is fast decay, but another solution which has
smaller one is slow decay and has larger one is zero hit at finite value. To study the
asymptotic behavior primitive tool is Sturm's Theorem and Pohozaev's identity also

useful. In order to investigate the relation of solutions we introduce the partial



derivative of solutions with respect to the initial data. From this idea, the
intersection points of solutions correspond to the zeros of the partial derivative of
the solution. Eventually, the nonlinearity p of the original equation influence so that
to analysis is very complicate.

References

[BN] S. Bae and Y. Naito, Existence and separation of Positive Radial Solution for
Semilinear Elliptic Equations, J. Diff. Eps.,257(2014).

[KYY] N.Kawano, E. Yanagida and S. Yostsutani, Structure theorems for positive
radial solutions to ¥Delta u + K(¥x¥)u”p=0 in R*n, Funccial. Ekvac., 36(1993).
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[##4 H ] Exact solutions to nonlinear partial differential equations with singular
integral terms and their application to traffic flow

[ A2 ] We introduce a method for deriving nonlinear partial differential
equations with singular integral terms and their solutions by imposing analyticity
conditions in the complex domain. Using this approach to construct exact solutions,
we analyze traffic flow phenomena through the application of a traffic flow model
with a singular integral, regarded as an extension of the Burgers equation. Our
analysis reveals that changes in the density gradient and the occurrence of deadlock
phenomena are dependent on specific parameters. Additionally, we will discuss an
integrable discretization of these equations, utilizing discrete Riemann-Hilbert
problem.

e (RS K)

[ #% 5 % H ] Research and Development of a Light-Emitting Sword Tip
Accompanying Thrusts and a Device for Judging Valid Thrusts in the Foil Event of
Fencing Competitions
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[#7E H ] Stability of stationary solutions of a phase-field model with zero total
enthalpy

[ B E] We have been investigating the global bifurcation diagrams of
stationary solutions for a phase field model proposed by Fix and Caginalp in a one-

dimensional case.



It has recently been shown that there exists a secondary bifurcation with a
symmetry-breaking phenomenon from a branch consisting of symmetric solutions in
the case where the total enthalpy equals zero. We determine the stability/instability
of all symmetric solutions and asymmetric solutions near the secondary bifurcation
point.
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