530 @
i B CERBIAF R
DRI L

Proceedings
of
the 30 th Symposium
on
Tratfic Flow and Self-driven Particles

— 2024 ——



BEs : 2024412A3 6BH(%&) 10:00-15:00
78B(L) 10:00-14:30

WA : A25A4 B (Zoom Meeting)

T - EATRBEHR=
https://mathematical-society—-of-traffic—flow. github. io/symposium/



£ 300 XBE REBCHEBUTFROYYRIVAL - FATS A

FE: RBREIEMES Zoom =&

2024 12H6H (&)
10:00 - 10:05 WD

10:05-11:00 #B#FH#HE 6-sl
ADFENH SEH DL ZH#H<
BAEHA
BERZE T—901 TV REE

11:00-11:10 d—k—7JLA7

11:10-11:40 —fi% 6-1
RRE—LDSDR/EYIaL—Y3Y
HEE—BE, YUEAM, FEECER

RAAT T2 MEFET

11:40-12:10 —fig 6-2
KERDOERERERRRE - YHNEOYIaL—Y 3y
HRAE, HREZ
FEERIAY REAEZR REAEZR

12210-1330 ZvFJLA7

13:30- 1400 —fig 6-3
BB D B SRR FROENES
RKEE
NIRRT KREHRIEHRTFMTELR MEERIAMER

14:00 - 14:30 —fig 6-4
FEEMERIAMR R D B CAEB{EZRARE—1 & R EHBINEE
NE, XEXIE FHEIER, BREERE
2HEIEKRY KZRIZMFER



14:30-15:00 —f% 6-5
B U e HEIBIZRE D OBENRICEIL T
EaEE
ZHEKXRZ KRFERBEHRAAERR BEERBFEBEL

2024F12A7H (£)

10:00 - 10:55 1BFFFHE 7-s2
EEROFREICH T DM | &R C. elegans DRERE Y AT LNSDER
YNIREZ::}
ZEHERY KFEREFMER ME-2—OY 1Ty AR5 —NSI)

1055-11:10 dA—k—JLA7

11:10-11:40 —fig 7-1
RERZEE 8 DFREICH T2 2RTERICLZREFEETRNY S ONEBREET
WA 1, EREEY 1, FEEES 2, UThBK2 IFKRE?2
JEIRIE—BB 2, AHZE3
1 ERIEART AZRERIZHAR BREFIFREK
2 ERIEAT BIZE VA7 LB{CER
3 EMIEART U< AEIAREE

11:40-12:10 —fig 7-2
REREELD7ILITY XA EBATAOFEONRY MHEIFT 2178
HEHEY 1, xHEZ%?2
1 ERIEXR? KZREIFMAR BREFILFREK
2 EIERE UL HERARFEE

12210-1330 ZYFJLA7



13:30- 1400 —fig 7-3
EMRRO—EER
AfE&RIA 1, BHIR2
1 BHEXRZF
2 PEHAEHEEHRAR

14:.00 - 1430 —fix 7-4
MSTF30 F D3
IR 1, AiERER 2
1 BEHEXRZF
2 EIEKRE UL HERARFEE

1430 HWVWED. TARAAvIaYv






HXR

ADFNDSEBHTDZERZETE < oottt 1
BAEH
HRR—LADSDIBEY I 2 L= TV s 3

SRR, HLERM, FERUER

KRERDOEREREBER/RE - UHNXEDY I 2L —Y3 Y i 5
HRAAE, PREZ

TERNEL D B CERENRLF RDEEEDEE .....ooooorveveeereeiiseeceseseeseesessessessesssseesssssseee 7
KESH
FEEMERMARIR R D B CEBEZE T — M & REEIBIRRE 9

JENE, ZEXIE, FEE, RElHE

B U 7o HEBAZE D DIBEIFRITEI U T es e seeseesseseeen 11
ESERE

EEDOBRETEICH T DHERME -
R C. elegans DBERBRE YV AT ADSDZER e, 13
MILAER, INENE, PEEBEE, HFEE

RERZEL 8DFRIBICK T 5 2 RTEKRICL S
REFBETORY B OIEBERRTETT cooveerreerreeeresisseeressiisssesssssssssessssseseeeee 15
WA, HRESY, FEEE}, UTHX BHERE,
JEERYE—BR, AHEZ

RERERE LT ALICEBEATOFORY MDEIRET 21TH.............e. 17
HREAEY, FH%

FERIRRIE D IR ..o 19
aigEh, BHRE



SOFEHDBIENSIDRD Y VIRI T LDHEHH
ZILER, AIERERH



ADFEND S THDEZHE <

Takaaki Aoki

! Faculty of Data Science, Shiga University.

Addressed problem: How to visualize human flow on map?

People are moving from one location to another in their daily lives, for commuting, shopping,
entertainment, schools, etc. This human flow provides vital information for unfolding the actual shapes
of cities based on lively human behavior by place-to-place interactions from origin to destination.

However, it is not easy to handle massive data on human flows as it is because, for example, when
there are 1,000 locations on a map, the flow dataset is depicted by a million links from the origin to the
destination.

Our solution: Use combinatorial Hodge theory to obtain the potential of the
human flow

In this study, we identified the potential of human flow directly from a given origin-destination
matrix. By using a metaphor for water flowing from a higher place to a lower place, the potential
landscape visualizes an intuitive perspective of the human flow and determines the map of urban
structure behind the massive movements of people. From the map, we can easily identify the sinks
(attractive places) and the sources of human flow, not just populated places.

The detected attractive places provide beneficial information for location decision making for
commercial or public buildings, optimization of transportation systems, urban planning by policy

makers, and measures for movement restrictions under a pandemic.
(b)

Potential
500

Potential landscape in Tokyo from home-work trips in 2018.

[1] Urban spatial structures from human flow by Hodge-Kodaira decomposition, Takaaki Aoki, Shota Fujishima &
Naoya Fujiwara, Scientific Reports, vol. 12, 11258 (2022).

[2] Identifying sinks and sources of human flows: A new approach to characterizing urban structures, Takaaki Aoki,
Shota Fujishima & Naoya Fujiwara, Environment and Planning B: Urban Analytics and City Science, vol. 51(2), 419-437
(2024).
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Simulation of elimination of road obstacles and emergency
transport and material support during disasters.

Shogo Tajiri, Masayuki Nakagiri!

' Department of Human Science and Environment Graduate School of Human Science and
Environment University of Hyogo

Abstract

In this paper, a elimination of road obstacles model has been developed and a simulation analysis has been carried
out in order to balance emergency transport and logistics support in elimination of road obstacles in the event of a
disaster such as an earthquake. Specifically, the starting point, ending point and broken links were set up on a two-
dimensional lattice, and accessibility was calculated for each elimination of road obstacles pattern. The results show
that maximum accessibility does not necessarily increase as the number of revelation links increases, but that a

synergistic effect of restoring links at the same time is expected.
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Collective motion in camphor-inspired self-driven particles

Chikoo Oosawa!l

! Department of Physics and Information Technology, Kyushu Institute of Technology

Abstract

Self-driven particles are known to exhibit complex spacetime structures due to their interac-
tions. A collection of camphor particles floating on water can be considered a self-driven particle
system under repulsive interactions. In this study, we employed a dynamic floor field model to
simulate camphor-inspired self-driven particles in one-dimensional space, incorporating multi-
ple particles along with walls that restrict diffusion and particle movement. The particles were
capable of moving back and forth in space; when they approached other particles or walls, they
reversed their direction of movement.When multiple particles were arranged within a circular
ring, diverse oscillatory modes emerged, depending on the number and arrangement of the par-
ticles. Additionally, by aligning multiple particles close to a wall and introducing anisotropy in
diffusion and movement direction, we were able to induce anisotropic collective motion within

the particles.
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Self-organized spatial inhomogeneity and final condenced states

in self-propelled quasi-elastic hard disk systems

Ryo Kitagawa, Daigo Mugita, Nobuaki Murase, Masaharu Isobe

Graduate School of Engineering, Nagoya Institute of Technology

Abstract

We investigated self-organized spatial inhomogeneities in a quasi elastic hard disk system via

large-scale molecular dynamics simulations. By changing packing fractions around the Alder

transition point systematically, we elucidated non-trivial cooparative dynamics including crys-

tallization and found the fascinating self-organized spatial patterns.
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On perturbation around closed exclusion processes

Masataka Watanabe

Graduate School of Informatics, Nagoya University, Nagoya 464-8601, Japan

Abstract

We derive the formula for the stationary states of particle-number conserving exclusion processes
infinitesimally perturbed by inhomogeneous adsorption and desorption. The formula not only
proves but also generalises the conjecture proposed in [Phys. Rev. E 97, 032135] to account for
inhomogeneous adsorption and desorption. As an application of the formula, we draw part of
the phase diagrams of the open asymmetric simple exclusion process with and without Langmuir

kinetics, correctly reproducing known results.
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Stochasticity in Neural Computation:

Insights from the C. elegans Thermosensory System

Hironori J. Matsuyama'!, Amane Kano?, Shunji Nakano?, Tkue Mori®?

! Neuroscience Institute (NSI), Graduate School of Science, Nagoya University, Nagoya, Japan
2 Department of Biological Science, Graduate School of Science, Nagoya University, Nagoya, Japan
3 Chinese Institute for Brain Research (CIBR), Beijing, China

Abstract

Animal brain can be regarded as a type of machine that converts sensory inputs into per-
ceptual or behavioral outputs. However, unlike computers operating on deterministic logic,

animal brains respond to their surrounding environments in stochastic manners. Identifying
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the neural basis of the stochasticity, which differentiates nervous systems from computers,
provides insights into the logic underlying biological computation in living organisms. The
nematode Caenorhabditis elegans (C. elegans) is an ideal model system for comprehensively
investigating fundamental forms of stochastic computation in living organisms, ranging from
the single-cell level to the systems level, due to its well-defined nervous system that consists of
302 identifiable neurons with fully mapped synaptic wiring. In this presentation, we will in-
troduce the computational mechanisms we have identified in the C. elegans nervous system:
First, we will report the neural dynamics involved in reversing ”temperature preference”
through associative learning between temperature and feeding experiences. The learning-
induced reversal of temperature preference is encoded by the activity patterns of thermosen-
sory neurons and their postsynaptic interneurons. Second, we will present our findings on the
existence of specific neurons that function as noise generators in the temperature-processing
circuitry. Finally, we will highlight our ongoing research on the functions of endogenous
spontaneous neural activity. To examine the crosstalk between the intrinsic spontaneous
activity and external sensory input, we are currently conducting experiments to measure

how intrinsic spontaneous neural oscillations are altered by external sensory perturbations.
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Autonomous two-way traffic of deep-learning running robots in a

figure-eight route with an intersection by two dimensional image

Shu Yamagata', Ryuuhei Serata!, Kanato Ito?, Yota Akimoto?, Tomoki Karino?,
Soichiro Kitahara?, 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.
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Emergent Behavior of Heterogroup Robots with Optimal
Velocity Turning Algorithm

Ryuuhei Serata!, Yasushi Honda 2

! Division of Information and Electronic Engineering, Graduate school of Engineering, Muroran
Institute of Technology, Japan

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

Abstract

We have previously successfully performed string running with multiple robots using the 2D
optimal velocity turning algorithm. In this study, we experimentally created four different
personalities for the robots by varying the parameters of the 2D optimal velocity turning algo-
rithm (2dovr) and tried running experiments using various combinations of these personalities.
As a result, there were some combinations of different personalities that were more prone to

string running than the same personality for all the robots.
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