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Pedestrian return home simulation in Kobe City center

Daigo Umemoto!, Maiko Kikuchi?, Ayako Terui?, Koutarou Abe?,
Nanako Doi?, Miki Kobayashi?, Nobuyasu Ito?, Itsuki Noda!?

I RIKEN R-CCS, 2 NTT DOCOMO, INC.
3 Hokkaido University

Abstract

Since FY2021, RIKEN, Docomo, and the Kobe City Government have been attempting to
construct a digital twin of the central region of Kobe City under a joint research, to estimate
urban scale pedestrian evacuation behavior, with the aim of using it for evacuation planning
in the event of a disaster. In this study, the construction was accomplished using population
information from cell phones provided by NTT DOCOMO, INC., OpenStreetMap, and Crowd-
Walk, the open source pedestrian simulator, to estimate congestion locations. It was observed
that congestion spread out from the merging roads, and it became clear that these congestion
areas could be reduced by delaying the return home for 6 hours of the pedestrians from Old

Settlement of Kobe City, where highly concentrated business district locates.
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Study on Arrangement of Straps and Poles in Train
Taisei Menjo', Toshihiro Kawaguchi'

! Department of Safety Management, Faculty of sociated Safety Sciences, Kansai University
Abstract

In this study, the condition of passengers in a crowded train when a train (long seat type) suddenly brakes was
simulated. DEM(Discrete Element Method) was used for the simulation. The passengers' attempts to withstand
the inertial forces were represented by adding spring tension to the particles. The simulation results showed that
placing poles can reduce the load on passengers. Also, by comparing various pole arrangements, the effect of pole
arrangement with the least load on the passengers was investigated.
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Motility and stability of chemotactic agents that chained linearly

Chikoo Oosawal

I Graduate School of Computer Science and Systems Engineering, Kyushu Institute of Technology

Abstract

Here we propose a model that can form chained agents due to non-reciprocal chemotactic

interactions. Motility and stability of the chains are discussed.
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Autonomous two-way traffic in a figure-eight route with an

intersection by neural-network running robots

Shu Yamagata', Takaya Furusawa!, Shogo Miyahara?, Ryosuke Sasaki?,
Ryuhei Serata?, Yasushi Honda 3

! Division of Information and Electronic Engineering, Graduate school of Engineering, Muroran
Instutute of Technology, Japan
2 Department of Sciences and Informatics, Faculty of Science and Engineering, Muroran Institute of
Technology, Japan

3 College of Information and System, Muroran Institute of Technology, Japan

Abstract

The purpose of this study is to develop a autonomous running system by using simple neural
network and to find principles which bring a smooth traffic in a figure-eight route. We were
able to observe intersections which do not appear in a simple route of circumference. At the
intersection, they need an intelligence which is different from that for linear passing. As a
result of the experiment, we were able to observe the figure-eight autonomous running in a
face-to-face manner. A formal rule like avoid a robot toward left side dose not function at the
intersection. We found two factor to make smooth traffic at the intersection. One of them is
that a robot has to slow down when the other robot is running in the intersection. And second

factor is that a robot dose not have to slow down when itself is running befor the other one.
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Effect of Topological Defects in Active-XY Model

Shun Inoue, Satoshi Yukawa

Department of Earth and Space Science, Graduate School of Science, Osaka University

Abstract

In this study, we introduce the active-XY model which is an intermediate model between the classical
XY model with spins fixed on lattice points and the Vicsek model with spins traversing freely through
space. This model allows spins to self-propel and navigate across lattice points according to their
orientations. While the classical XY model is known for the emergence of topological defects, our
research investigates the relations between topological defects and the self-propulsion mechanisms
within the framework of the active-XY model. Our results show that as self-propulsion intensifies,
particles increasingly aggregate at +1 vortex defects, while —1 vortex defects become less common

in the system.
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Machine Learning Analyses of Observed Highway Traffic Data

Shin-ichi Tadaki

Department of Information Science, Saga University

Abstract

On Japanese highways, induction loop devices are installed approximately every 2 kilometers
to monitor traffic flow and speed. By applying machine learning to this data, it is possible to
naturally classify the states of the traffic into three categories. Furthermore, the possibility for

capturing early signs of congestion is discussed.
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Numerical analysis of stable and unstable fixed points in the

continuous OV model

Ryosuke Ishiwata!, Yasuyuki Nomura?, Yuki Sugiyama®

! Department of Informatics for Genomic Medicine, Tohoku Medical Megabank Organization,
Tohoku University, 2 National Institute of Technology, Fukui College,

3 Department of Complex Systems Science, Graduate School of Informatics, Nagoya University

Abstract

We verify that the stable and unstable fixed points obtained from analytical calculations of the continuous

OV model are reproduced in the numerical calculations.

1 BZELdDIC
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LT En w3, HOlE ST 29kix, EH -
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Stability analysis of a second order differential equation with time delay

by a numerical

renormalization

Yasushi Honda

College of Information and System, Muroran Institute of Technology, Japan

Abstract

Generally speaking, in the case where a time delay is included in an equation of motion or a feedback control

system, it is impossible to expect the behavior in a simple manner. There is a possibility that the time

delay brings unstable state of the system which is stable without the time delay. In the control theory, the

pade approximation for the transfer function is used to analize a system with a time delay. However it dose

not depict physics.

In this study, we propose a renormalization for coefficients of a second order differential equation. Unstable

region in coefficien space is exhibited by this renormalizetion method. The shape of stable or unstable region

is similar to that obtained by simulations for the same differencial equation with the time delay.
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Necessary diversity and time variation of response threshold

in response threshold model for division of labor of ants

Tatsuya Matsuura,Takashi Shimada

Department of Systems Innovation Graduate School of Engineering The University of Tokyo

Abstract

One of the reasons of the success of eusocial insects is assumed to be their efficient division of
labor. The system of their division of labor is thought to be described by a response threshold
model. However, throughout a recent study to verify the model framework through a large set
of activity data of ants showed the necessity to reconsider the simple modeling. We reproduced

the empirical behavior through a response-threshold-model-based simulation, by introducing

diversity and time-variation.
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Collective cell motion with contact trigger for low sensitivity

Katsuyoshi Matsushita, Taiko Arakaki, Koichi Fujimoto

Program of Mathematical and Life Sciences, Hiroshima University

Abstract

Cells utilize cellular sensing to order their motion in their collective movement. Typical sensing
is that the simple mechanical cell contact triggers the motion of the cell. We call this sensing
contact trigger. This sensing for low sensitivity induces short-range order, which destabilizes
the collective movement observed in the case of mutual guiding. We simulate the collective
movement for the dependence on the sensitivity and persistence of cell motion for small system

sizes to get insights into short-range order in the contact trigger. The simulation shows the

emergence of a motion ordering state which highly fluctuates in the direction of motion.
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Analysis of stock market instability

using Bak-Sneppen-like order book model

Shota Nagumo!, Takashi Shimada'-?

! Department of Systems Innovation, Graduate School of Engineering, The University of Tokyo

2 Mathematics and Informatics Center, The University of Tokyo

Abstract

What conditions make the stock market unstable? In this study, a new limit order model

was constructed based on the Bak-Sneppen model, which is a self-organized criticality (SOC)

model. The results revealed that the order distribution of the limit book becomes spontaneously

unstable when the cancellation rate of orders is small.
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Phase transition in dense hard polygon systems

by Newtonian Event-Chain Monte Carlo

Tomoki Shirai, Daigo Mugita , Masaharu Isobe

Graduate School of Engineering, Nagoya Institute of Technology

Abstract

In this study, we investigate the phase transition of the hard polygon systems by increasing the
packing fraction (density) by applying two novel algorithms: (i) Newtonian Event-Chain Monte
Carlo, known as efficient translational diffusion in a hard sphere system, and (ii) XenoSweep
for efficient contact detection between rigid objects. These algorithms enable the equilibration
of the hard triangle particle system, which has the most different shape from a hard disk. To

characterize the phase transition, we focus on diffusional characteristics and novel orientational

order parameters for the hard triangle particle system proposed by our present study.
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