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Stochasticity in Neural Computation:

Insights from the C. elegans Thermosensory System
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Abstract

The 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 exhibit stochasticity. Identifying the neural basis of the stochasticity provides
insights into the principles underlying biological computation. The nematode Caenorhabditis
elegans (C. elegans) is an ideal model system for comprehensively investigating fundamental
forms of biological computation at multiple levels, ranging from the single-cell to the sys-
tems level, due to its well-defined nervous system comprising 302 identifiable neurons with

fully mapped synaptic wiring. In this presentation, we will introduce the computational



mechanisms we have identified in the C. elegans nervous system: First, we will report that

temperature perception in C. elegans is encoded in the activity patterns of interneurons,

which bridge sensory reception and motor control. The activity patterns of these interneu-

rons change through learning and are involved in the reversal of temperature preference.

Second, we will report that specific neurons function as noise generators in the temperature-

processing circuitry. Finally, we will highlight our ongoing research on the role of endogenous

spontaneous neural activity. Spontaneous neural activity is thought to introduce variability

into sensory processing, potentially serving as a major source of neural stochasticity. To

examine the crosstalk between the intrinsic spontaneous activity and external sensory input,

we are currently investigating how the spontaneous neural oscillations are altered in response

to external sensory perturbations.
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Simulation of Returning Home from Tokyo Dome

Keichiro Urata, Daichi Yanagisawa, Katsuhiro Nishinari
Department of Aeronautics and Astronautics, Faculty of Engineering, The University of Tokyo

Abstract

With the increasing number of events following the end of the COVID-19 pandemic, addressing “congestion risks” such

as crowd accidents and train delays has become increasingly important. This study focuses on Tokyo Dome and aims to

mitigate crowd congestion when heading to the nearest station after an event. Using a cellular automaton model, we simulate

scenarios considering the Dome Exit Rate and Red Light Time on the routes to the station. We identify the combination of

Dome Exit Rates and Red Light Times that minimize congestion indices for different types of events, such as concerts and

sports games. These results can contribute to crowd management strategies, including regulated departures after events at

Tokyo Dome, and may also be applicable to congestion mitigation in other facilities or in predicting congestion during the

design phase of new venues.
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Self-organized spatial inhomogeneity and final condensed 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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Behavior generated by heterogeneous group robots using the

optimal speed turning algorithm
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Institute of Technology, Japan
2Department 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

We have previously succeeded in string running with multiple robots using a 2D optimal velocity
turning algorithm. In this study, we have given the robots four personalities by changing the
parameters of the 2D optimal velocity turning algorithm and attempted running experiments
using various combinations of these personalities. As a result, some combinations of different
personalities were more prone to string running than the same personality for all the robots.
In addition, certain combinations resulted in a string-running condition in which the first and

last robots were connected.
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Consideration on the Contact Infection
Yoshihiro Ishibashi' : Minoru Fukui?

"Nagoya University *Nakanihon Automotive College

Abstract

By means of a cell automaton (CA) model the contact infection processes in
the one-dimensional system have been studied. Instead of the infection
rate A, which implies how many times the event of infection takes place in
the unit time 1, the infection probability » =1-exp (-1) is adopted, which implies
the probability that the event of infection takes place more than once in the
unit time 1. When ris less than 1, the equilibrium infection states of the
density ¢ are attained, while r is less than a certain r., defined as the critical
infection probability, the infection states disappear. Not only the case of the
healing period 1, but also those of the healing period 2, 3, 4, 5, 10 were
studied. By normalizing properly the equilibrium infection density € and

the infection probability » a sort of universality is found.
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