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5. RERPRERE RRES - KRX4—

[Innovative Science Project] 2023 ZEZE HIGH SCHOOL

[The Relationship Between Blinks And Concentration ]

Group A
1.Introduction

We saw a study on the relationship between brain waves and concentration ( reference) |,
and we were interested in concentration. We also found studies linking concentration to the number of
blinks. We then wondered what the relationship was between the various types of concentration and
number of blinks. Therefore, we decided to investigate their relationship in an experiment under the
definition of the concentration state as a learning state.

2.Hypothisis

We set a hypothesis, “Concentration and blinks are correlated". We defined the state of concentration
as a state of learning, “rest” as a state of talking (relaxing) . We also did two types of tests and
compared the number of blinks while learning and at rest. We focused on three types of learning: input,
output, and information processing.

3.Experiment
MDMethod
We used two types of the tests, then we asked 28 subjects to solve them. Before the tests, the subjects
solved another type of the test to get used to the test format.
We took videos while they were solving and at rest. We counted the number of blinks based on the
videos and compared.
* Test1: A memorizing test for input and output
Memorize 20 sets of words in 2 minutes. — Answer the corrected words within 2 minutes.
» Test2: A test for information processing
Solve 6 questions within 2 minutes.
Both tests can be solved by everyone without knowledge.

@How to process data
We calculate the number of blinks per second...(Dand compare the average of Q) for each subject
between study and rest.

®Results
Please see the table at bottom.

@ Analysis
From box plot, the number of blinks during input, output and information processing is less than during
normal conditions.

input x rest t (27) = 4.058484, p<.01

output xrest t (27) = 5.182718, p<.01

information processing x rest 1 (26) =3.428669, p<.01

—There are significant differences.

input x  information t (26) =2.059539,p=0.37844
input x output t (28) =2.051831, p=0.077859
output x information t (26) =2.05954, p=0.399124
—There are not significant difference.

5.Discussion

The difference in blink frequency between rest and during the test is not coincidence.
Blink frequency is thought to be influenced by concentration.
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6.Conclusion
In concentration, blink frequency tends to be lower.
These three types of learning have the same tendency.

7.Prospects for the future

Using the correlation between blinks and concentration, we want to measure the changes in
concentration.

We want to examine the relationship between blinks and concentration in various environments.

We want to develop an Al that determines the level of concentration based on the blinks.

8.Reference

* Yamaguchi Prefectural Tokuyama High School. [Visualizing Concentration with Al and
EEG] Al to noha de syucyu wo kasikasuru (in Japanese) ...

+ Kyoto University Shimoda Research Institute [Experimental investigation of the effect of
sound environment on intellectual concentration] otokankyo ga chiteki shuchu ni ataeru
eikyou no jikken kentou (in Japanese) http:/hydro.energy.kyoto-u.ac.jp

- Matsuda Masami. 2004. “Speed Reading ~easy exercising~.”

Nippon Jitsugyo Publishing. (in Japanese) ...

* Yuu Tanaka (Department of Psychology, Faculty of Liberal Arts, Kawamura College,
Nagasaki, Toshima-ku, Tokyo 171-0051) “Arousal level and blink activity” Kakuseisuijun
To Syunbokukatsudou (in Japanese)...@

Blinks Per Second

1.2°mrest Binput ®output ® Information processing
1 o

. SpEm

Qo

1

_88_



Zeze high school

Innovative Science Project 2023

Study on Environmental Setting for Independent Al
Using Q Learning to Solve Tasks that Require Cooperation

We considered that an Al that is incapable of
considering the actions of its peers can be made to
complete a task that requires cooperation by a human
appropriately setting the environment.

Experimental results showed that the two Als were able
to efficiently solve tasks requiring cooperation by setting
the environment and rewards.

A study on communication among Als made us
interested in cooperation among Als, suggesting that Als
cooperate with each other to solve tasks more efficiently,
but most of them use advanced Als called DQNs.
However, we thought that even a simple Al (partial
Q-learning), which cannot consider the movements of its
peers, could be made to solve tasks that require
cooperation by devising an environment setting.

Cooperation essential task:Rodent Rundownu

(from Nintendo, Wii Party)

@player1 (A)
aplayer 2 (AN

‘chase

Q mouse (notAl)

Each player moves one square up,
down, left or right per turn (1 step)
Catch the mouse or 100 turns have
elapsed.

= 1 game number of steps

We want to have the game cleared in
fewer steps.

Each player learns with Q learning(partially)

Resolve tasks by
setting up the
environment
appropriately
because the
other player's
movements
cannot be taken
into account.

agent 2(Al)

humans(not Al)

4.Experiment 1

Find out how agents with Q learning behave when
you let them play Rodent Rundown.

We test 1000 games with the rule that a mouse
escapes from a player when the distance between
the mouse and either player is less than 2 squares, within
a moving distance of 2 squares. The number of steps
taken to catch the mouse is examined and compared with
the number of steps taken when the mouse acts
completely at random.

Methods

Average number of steps (per game) : 52.72
During random action : 98.65

Players 1 and 2 followed the mouse along the shortest
route. Occasionally, the mouse was caught by the pincer
attack, but it was not efficient because the two players
sometimes took the exact same route.

Direct solution of letting the
other playe’s movement be
taken into account X

mp If we make the Al recognize the
companion as an obstacle and
prevent it from choosing a route
over the other player, the player
will be able to play a pincer attack.

5.Experiment 2

We investigate the effectiveness of a method to
make the Al consider the other player as an
obstacle.

Purpose

@ The same procedure as in Experiment 1 is used,

except that the players are made to recognize
each other as obstacles and are not allowed to be in

the same square.

Average number of steps: 16.67

Compared to Experiment 1, the average number
of steps decreased by approximately 70%.The pincer
attack was promoted.There was 447 game out of 1000
games in which the mouse was not caught.

The method of recognizing the mouse as an

obstacle is quite effective.lt may be possible to
make the game clearer more efficiently by changing other
environmental settings such as reward settings.
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To investigate whether changing the reward

6.Experiment 3-1
setting causes role-sharing and whether role-

sharing improves the outcome of the game.

player1 player 2

The reward for catching the mouse is changed so that
Player 1 gets 5 points only for catching the mouse from

the left and from the upper direction, and Player 2 gets 5

points only for catching the mouse from the right and
from the lower direction.

Average number of steps: 20.50

There was 72 game out of 1000 games in which the mouse

was not caught.

The players could not catch the mouse if the

mouse was in a non-rewarding direction, because

the roles were completely divided by direction.

8.Reference value measurement

@ It is done without using Q-learning, always
following the shortest distance and making the

other player perceive the other player as an obstacle.
(Close to the ideal number of steps for this Q-learning
method.)

Average number of steps: 15.28 (All within 100)

Number of steps per game
20.0 40.0 60.0 80.0

0.0 100.0

Random N

Expt.1 — (S|
15X
| g
Expt.3-2 —{JF}
Reference ._m._.

Expt.2 !

Expt.3-1 +

:Average

- Significant efficiency gains were achieved
+ At a 1% significance level, according to the t-test
Experiment 2 and Experiment 3-1 diverge from the

7.Experiment 3-2

@ The method of giving rewards is changed and
their effects are examined.

B O
Be

player 1 player 2

Leftward/Upward 145
Rightward/Downward : +3

Rightward/Downward : +5
Leftward/Upward 143

The players are rewarded less if they catch mice from
directions other than their own, in order to encourage
players to catch more mice.

Average number of steps: 16.10 (All within 100)

The average number of steps is the lowest so far,
and it is quite efficient to clear the puzzle.

Is the best combination of 5 and 3 points?

(Additional experiments need to be conducted.)

reference, but Experiment 3-2 aligns with it.
= Experiment 3-2 is most effective.

» Comparing Experiment 3-2 with the reference value,
the average number of steps is almost the same, but the
maximum number of steps is about 40 larger than the
reference value.(Needs further improvement)

10.Conclusion

We were able to show an example of efficient solution of
a task that requires cooperation by an independent agent
that does not take into account the actions of other
players.

¢ Look forimprovements in other environments that
encourage cooperation
e Apply in other environments

12.References * Acknowledgement

o ZEREBRY ST, ZHURTREIGEFET | QP v REM %= E5R
(1), https://club.informatix.co.jp/?p=2009, 2023/12/19

® Yu Hirayama(Zeze HS) 2022, A Study in the Effects of
Communication between Al

e WiiParty iBWWD &YX (Chasing mouse) I0OHD0002
https://youtu.be/oYWawAZ-1AY?si=irm8RobKkXrvY2cr

We thank Mr. Toshihiro Onishi(Professor, Faculty of Advanced
Science and Technology, Ryukoku University) and
Mr. Takayuki Ito(Professor, Graduate School of Infomatics, Kyoto
University) for useful discussions.






	R5_SSH研究開発実施報告書_表紙
	令和5年度SSH研究開発実施報告書_本文
	R5_SSH研究開発実施報告書_せ表紙

