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The aim of this project is to?ain deep insights into the d{}namics of complex systems. Specifically, we focus on complex phenomena and patterns

occurring in various fields of science and technology suc

as physics, engineerin
mechanisms. We aim to gain new insights into the dynamics of complex systems

E, bioloPy, and chemistry, with the goal of elucidating the underlying

y employing various methods including mathematical modeling,

machine learning, artificial intelligence, numerical simulations, and analysis of experimental data.
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In this project, we focused on "environmental sounds," which
encompass a broader range of sounds beyond musical tones.

Environmental sound analysis is a promising field with numerous
applications, such as anomaly detection, scene estimation, and

media utilization.
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Capture the characteristics of sounds,

reconstruct environmental sounds,

and generate new environmental
sounds by leveraging those characteristics.

#+ 28 Result

VAEZFHWTEDHEHZ S £<IEX, 17—
RNTIEWEDBBEMMN TSI .

Using a VAE, we successfully captured the characteristics of sounds
and reconstructed sounds similar to the original data.
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We were able to generate

new sounds by combining
different characteristics and
create sounds with novel features
that do not exist in reality.
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We were also able to perform
reconstruction and generation
with recorded environmental sounds.
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The cost of drawing horses in animation is high. Therefore, we
wondered if it would be possible to simplify the horse's movement. As
a method of simplification, we decided to represent the horse's
movement in a mathematical model.
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Mathematical modeling of horse
running, creating and analyzing
simulations.
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We were able to reproduce the movement of a horse's
leg with one joint.
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The mathematical model was
used to create the animation.
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|n GQUSSIQn Comparlsons g = simulation 81
(11/8 on both sides), the — reale1

- = simulation 82

agreement was 94% for 01 L] — reale2
and 55% for 62. '

state[0]: 1.41, state[1]: -1.50, state[2]: 1.29, statg[3]: 5.70




