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Relationship Between a Person's Comfortable Feelings
Caused by Sound and the Prevalent EEG

Takaaki NIWA

ABSTRACT

The purpose of this study is to clarify the relationship between
a person’ s comfortable feelings caused by sound and the prevalent
electro-encephalogram(EEG), especially the scalp electrogram of the
forehead (frontal lobe).

The subjects were 52 students at a women’s university 18 to 22 years
of age. EEG amplifiers picked up the EEG at Fp. position, and
divided it into six bandpass waves (the @ . a. a. as B . waves
and the artifact.) It distinguished one dominant wave in the EEG
in each 2 second interval. The speed of A/D conversion is 20 ms.
The amplitude of these six bandpass waves is an output with a 1/256
resolution of the full scale every 2 seconds.

As a result, the following conclusions were obtained.

1. There exists differences among individuals in a person’s
comfortable feelings caused by sound.
2. Quality and quantity differences of the comfortable feelings

for sound bring about the differences of EEG. In general, those



who show high levels of comfortable feelings for the sound of
nature have a tendency towords low prevalent Fp. 8. waves, while
those at high levels of comfortable feelings for the sound of city
life show high prevalent Fp. 8. waves.

3. The time fraction of each wave prevalent in EEG is a reasonable
measure of phychological response more than the time average of

EEG amplitude.

Key words : person’s comfortable feelings, EEG, B : wave, sound,

stimulus of auditory sensation
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Relationship Between the Improvement of Performance and
Prevalent Fp; a: Wave by EEG Biofeedback Training using

the Imagination

Takaaki NIWA

ABSTRACT

The purpose of this study is to develop a method of improvement
by prevalent Fp, a ., wave based on electro-encephalogram (EEG)
biofeedback training (BFT) , especially the scalp electrogram of
the forehead (frontal lobe).

The subject were 22 students at a women’s university 18 to 23
years of age. EEG amplifiers picked up the EEG at Fp2 position,
and divided it into six bandpass waves (the 62, a., a., as,
B8, waves and the artifact). It distinguished one dominant wave
in the EEG in each 2 second interval. The speed of A/D conversion
is 20ms. The amplitude of these six bandpass waves is an out put
with a 1/256 resolution of the full scale every 2 seconds. Signal

sounds at the BFT by means of the image based on color, scene and



sound were sent from FM515S when the Fp,a: wave appeared
predominantly. Performance was measured by means of concentration
level meter and so on. The following three experiments were
performed in series: Experiment I was the examination of the
correlation between the concentration measurement and each EEG

(Fpe 02, av, as, as, B, waves).

Experiment I was the BFT for intensification of the Fp, a,
wave. The BFT was done with only the experimental group.

Experiment IT was done following the same procedure as Experiment
[ but after the BFT. The experiment was done to measure the
effectiveness of the BFT.

As a result, the following conclusions were obtained:

1. A high level of concentration to one point is accompanied by a
large time fraction of the Fp, a, wave.
2. A high level of concentration to multi-point is not related to
a large time fraction of the Fp, a. wave.
3. Intensification of the Fp, a ., wave can be accomplished by BFT
of the prevalent EEG using the imagination of scene.
4. The concentration level fo one point can be increased by the
intensification of the Fp, a. wave accomplished through BFT

using the imagination.

Key Words: EEG, biofeedback, Fps a, wave, image, color, sound
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Examination of the Increasing of Concentration by the EEG « » Wave
Biofeedback Training using the Autogenic Training Method

Takaaki NITWA

ABSTRACT

Peak performance in human behavior is greatly influenced by mental concentration.
Therefore many researchers have paid great attention to the ways of increasing concen-
tration.

The purpose of this study is to develop a method of increasing concentration by the
electro-encephalogram (EEG) a, wave (9.0~11.0 Hz) biofeedback training (BFT) us-
ing the autogenic training method.

The subjects were 18 students at a women's university 18 to 22 years of age. EEG
amplifiers picked up the EEG at Fp; position, and divided it into six bandpass waves
(the 64, @1, @y @3 B2 waves and the artifact). It distinguished one dominant
wave in the EEG in each 2 second interval. The speed of A/D conversion is 20 ms.
Signal sounds at the BFT were apparent from FM 515S when the Fp, @ , wave ap-
peared predominantly.

The following three experiments were performed in series:



Experiment I was the examination of the correlation between the concentration mea-
surement and each EEG (Fpy, 02, @1, &y, @3, B4 waves). Subjects were divided
into two groups (an experimental group and a control group of the same concentration
level based on the results of Experiment I).

Experiment II was the BFT by the autogenic training for intensification of the Fp,
@ , wave. The BFT was done with only the experimental group for 5 days.

Experiment IIT was done using the same procedure as Experiment I but after the BFT,
The experiment was done to measure the effectiveness of the BFT.

As a result, the following conclusions were obtained:

1. A high level of concentration to one point is accompanied by a large time
fraction of the Fp; a 2 wave.

2. Intensification of the Fp, @, wave can be accomplished by BFT of the preva-
lent EEG @ , wave using the autogenic training method.

3. The concentration level to one point can be increased by the intensification of
the Fp, @ » wave accomplished through BFT using the autogenic training method.

4. The big fatigue of subjects can not produce a large time fraction of the Fp,
@ , wave and the effective result of performance.

5. In general, the positive correlation is seen between the fatigue rate as the change
of the flicker value and the rate of concentration level to one point.

6. Prevalent EEG a,wave has a significant positive correlation with the flicker
value, and also with the rate of concentration level.

7. Concerning the fatigue rate as the flicker value by the performance in the

experiment, the BFT group is lower than control group.

Key Words : EEG, biofeedback, Fp, o, wave, autogenic training, concentration,
fatigue
F—T— R N1 F 70— RNV, Fp, a, . BER, B,
W
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Relationship Between the Performance of Hitting the Mark in
Kyudo and the Control of Heart Rate by Biofeedback Training using
autogenic Training with Kyudo Athletes

Takaaki NIWA

ABSTRACT

The purpose of this study is to examine the relationship between the
performance of hitting the mark in Kyudo(Japanese archery) and the con-
trol of heart rate by biofeedback training using autogenic training with
music.

The subjects were 25 Kyudo club members at a women's university 18
to 23 years of age. The following three experiments were performed in
series : Experiment I was done by the Kyudo test (performance test for
hitting the mark at Kyudo) and the heart rate test. Experiment II was
BET (biofeedback training) with music for intensification of the heart
rate control.

BFT was done with only the experimental group. Experiment I was



done with the same procedure as Experiment I but after the BFT. The
experiment was done to measure the effectiveness of BFT on Kyudo from
the point of view of the difference between Experiment I and I .

As a result, the following conclusions were obtained:
1. Heart rate can be decreased by heart rate BFT using autogenic training
with music.
2. Heart rate BFT using autogenic training with music has a tendency
towards the intensification of control for the decreasing of heart rate.
3. Performance of hitting the mark at Kyudo can be elevated by control
of the heart rate.
4. The improvement of Kyudo performance by the intensification of con-
trol of the heart rate is based on the increase of concentration by two
reason, namely, the psychological effect of autogenic training with mu-
sic and the decrease of the heart rate by training for the control of the

heart rate.

Key Words: kyudo athlete, hitting the mark, autogenic training, biofeed-

back training, control of heart rate, POMS, subjective concentration
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Examination of the Efficiency for the shortening of ReactionTime

by the Heart Rate Biofeedback Training
Takaaki NIWA

ABSTRACT

The purpose of this study is to examine the relationship between reaction times and
heart rate control by a biofeedback training machine.

The subjects were 24 students 18 to 23 years of age (8 Kendo club members, 8 track
and field club members and 8 non-athletic members) at a women's university.

The following three experiments were performed in a series : Experiment I was
reaction time test and a heart rate test. Experiment IT was the heart rate BFT (biofeedback
training) for intensification of the heart rate control. Experiment Il was done with the
same procedure as Experiment I but after the heart rate BFT. The experiment was
done to measure the effectiveness of heart rate BFT on the reactin time, especially the
selective reaction time from the view point of the difference between Experiment I
and II.

As a result, the following conclusions were obtained :

1. Heart rates can be decreased by heart rate BFT using the heart rate BFT machine.
2. Using the heart rate BFT machine fore heart rate BFT has a tendency towards inten-
sify the decrease of the heart rate.

3. The selective reaction time can be shortened by control of the heart rate.
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4, In general, it is presumed that the difference of experience with sport or sports events
brings on the differences in reaction times, namely, the reaction time is influenced

greatly by the kind of physical exercise.

Key Words: heart rate, biofeedback training, reaction time, control of heart rate, expern-

ence of sport
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