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This project aims to explore the multifaceted question of “What does it mean to create a brain?” by dividing into four teams,

each challenging themselves to mimic and implement brain functions.

W9 DL\

Compromises group

B3a89/ Objective

b FEZHNT, 280OB#FHEIEMNMEMHAR—-ADH DI EVEICH
(,\_C EL\(;@@*D@z%%ﬂb@% BB =1L —> 3> 0=

=2 RZE
Haku Iwabuchi

HIFE =X alll XM
Ryota Sunohara Takato Ishikawa

l,/"\

Using reinforcement learning, we construct a model where two autonomous vehicles can yield to each other on narrow roads
with evasion spaces. We verify its effectiveness through simulations and real-world testing.
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We envisioned the narrow road as a grid to construct a simulation in discrete space. We employed Q-learning, a reinforcement
learning algorithm, to build the model. In reinforcement learning, we controlled only the positions of two autonomous vehicles.
As a result, the two autonomous vehicles successfully yielded to each other. We reproduced the simulation on the actual
vehicle using the learned model. For the reproduction, we used AR markers as landmarks to acquire the actual vehicle's
position.
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We aim to build a robot capable of repeated jumps. We will develop a mechanism that efficiently stores the energy
required for jumping and can release it instantaneously.
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We devised a jumping mechanism and designed it using CAD software. Based on this design, we built Prototype 1 and an
improved Prototype 2. Prototype 1 used a spur gear with partially chipped teeth and a compression spring. However, the
component meshing with the gear was pushed backward by the gear's force. As a result, the spring could not be sufficiently
compressed. Therefore, for Prototype 2, the mechanism was changed to a system using a gear (yellow) that rotates while also
rotating around another gear (blue), combined with a tension spring. This improvement enabled manual jumping.
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Using machine learning, we will build an autonomous vehicle that recognizes road markings, controls its wheel motors, and
drives along dashed and solid lines. We will also implement obstacle detection and avoidance capabilities.
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We successfully created a model using machine learning to recognize traffic signs, dotted lines, and solid lines.
Furthermore, we performed knowledge distillation by using a large, heavy model as the teacher and inheriting
information to the student model, enabling model lightweighting without sacrificing accuracy. As a result of knowledge
distillation, we achieved a 75% reduction in model size. Using an infrared sensor called YDLIDAR X2, we were able to
detect obstacles within a specified range.
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The color of visual stimuli is estimated from brain waves. Also, brain waves generated when viewing an image are reproduced
using machine learning.
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Using random forest, we succeeded in classifying brain

waves generated when viewing red and blue with an
87% probability. Although we succeeded in generating
artificial brain waves, it was difficult to approximate real
brain waves due to issues with the amount of data and

noise.
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