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Abstract

Error-less learning (EL) refers to a learning method without experiencing errors during learning

process. Some have proven that the training through EL can improve the memory function of

people who exhibit mild cognitive impairment (MCI) and also that of people in early stage of

dementia (PwD). There is however an issue in deploying the learning method, namely,

participants are often not interested to take part in the training. In this study, we introduce

masks of public figures to the learning method to motivate target users to take part in the

training to improve their memory.
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1. Introduction

Mild Cognitive Impairment (MCI) can be early
symptoms of dementia (Nordlund et al.,
2005). It can also be seen as a transition from
a normal condition to an early stage of
2008).
People exhibiting MCI are most likely to suffer

dementia (Petersen and Negash,
from dementia in near future (Petersen, 2011;
Gauthier et al., 2008). Others point out that
people exhibiting MCl will be demented for a
year with the possibility from 16 to 41%
according to Kurz et al.(2009).
Cognitive training aims to improve the
cognitive function of the elderly with
dementia or MCI. Some studies found that
error-less learning (EL) may help them to
improve the function of working memory
more effectively than other types of learning
methods such as errorful learning (EF) (Kurz
et al., 2009; Akhtar et al., 2006; Hyer et al.,

2015; Roberts et al., 2016).

Learners can complete some task with fewer
errors when the learning program is designed

EL method.

presented a target with some clue in a

based on Participants are

training for memory rehabilitation.
Participants are then asked to remember the
target with the clue. Participants are
examined to see the effects of training with a
cued test, where they are asked to recall the
target along with the clue. They are further
asked to recall targets without clues when the
rehabilitation training ends to investigate the
effect of training (Baddeley and Wilson, 1994;

Akhtar et al., 2006; Roberts et al., 2016; ).

The ways the targets shown to learners are
different between the error-less learning (EL)
and the errorful learning (EF) . Participants
are shown targets with associated clues when
the learning program is designed based on EL,
but they are only shown clues and are forced
to conjecture the associated targets with
them when it is designed based on EF The
following example illustrates how these two
methods are different by referring to the
by Akhtar et al’s (2006). The

researcher gives a subject ‘WA’ as clue, which

findings

is the first two letters of the target word,
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‘WATER’. The experimenter tells him under EL
condition, “l am thinking of a word beginning
with ‘WA’ and the word is ‘WATER’”. He tells
under EF condition, “lI am thinking of a word
beginning with ‘WA’. Can you guess what it
is?”

The effect of training usually is better under
the condition of EL than that of EF. Akhtar et
al.(2006) summarized the advantages of
training based on EL in three aspects. Firstly,
EL always results in positive performance
than EF. Secondly, EL allows learners to feel a
higher degree of self-efficacy than EF does
when those two methods are applied to the
memory task. Learners feel more benefited
from EL than from EF. Thirdly, the effect of
training can be transferred to other tasks
when they are trained under EL condition,
namely, they can apply better what they
learnt to deal with unfamiliar tasks, resulting

in acquiring new items of information.

2. Hypothesis and originality

The training effect of EL on MCI participants is

significantly  positive. However, people
exhibiting MCI may be resistant to EL training
due to uninteresting topics for training such
as word lists or the face-name association
(Clare et al., 1999; Akhtar et al., 2006). EL
training may be more acceptable and
effective for them if materials used are more

familiar to them.

The present study aims to make targets of

memory task attractive to trainee to
encourage them to engage in a training based
on the result by Akhtar et al. (2006). We
discuss whether the effect of training, that is,
the improved memory, may last for a while
when the participants remember things for
other occasions. We employ masks depicting
public which influence

figures, people
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positively, because they always seem to be
more attractive than ordinary people or
unfamiliar caregivers when they try to
associate a face with a name and vise versa.
Furthermore, wearing masks on face may be
more interesting than the conventional way
for presentation with pictures or words when
the experimenter

presents targets to

participants.

We hypothesize that using interesting objects
such as masks for training may result in a
successful outcome consistent with the
findings by Akhtar et al.’s(2006) in real life
situations. Participants will also be examined
for their attitudes towards the training
through post-test interviews and we expect

positive feedbacks from participants.

3. Method

3.1 Participants

Twenty MCI patients living in nursing homes
will be selected. The experiment is planned
by following an called

within-subjects design (WSD).

approach

3.2 Material

3.2.1 Public figures

We collected photos of famous Japanese,
who give us positive impressions. Selected
public figures are supposed not to be familiar
with participants. Eventually, no less than 40
public figures are employed as memory
targets, and are categorized into four groups,
each group of which contains at least ten
figures. Two groups are used as materials for
EL training and two other groups are used as
materials for training under EF condition. The
photos are printed on films to produce masks
with MIMAKI UJF-3042HG printer (Figure 1)
and Forming 690 Forming Machine (Figure 2).
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The masks are used for our experiment of

memory where subjects are asked to
associate a face with a name. The faces of
public figures are used as clues to remember

names as target.

Figure 2. Forming 690

3.2.2 Judgement of Learning (JolL)

JoL is composed of a question and scoring
standard that taken from Akhtar et al.’s(2006)
design. In this session, participants will be
asked to evaluate their own performance by
valuing it with a numeric figure, from 0% to
100%, where 0% means unlikely while 100% is
likely to apply for their judgment. Their
evaluations will be kept for further reference.

3.2.3 Post-test interview

The questions for the post-test interview are
about the evaluation of this experiment. The
questions are typically “Please briefly talk
about your views on this cognitive training”,
“Do you think it is fun or boring?”, “Do you
think you can benefit from it?”. We also ask
them whether they prefer EL or EF training.

3.3 Procedure

Each presentation is a trial. A learning task
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consists of 10 trials. Participants perform a
task every day. The entire learning process
takes 4 days, in which EF and EL tasks are
performed alternately every other day. Each
task takes about 60 to 90 minutes.

3.3.1 Presenting Targets
The experimenter wears a mask of public
figure in the presenting session and appears
in front of the participants. Under the FL
condition, participants are directly informed
of the name of public figure, where the
experimenter says “Hello, look at me, I'm
Saburo Kitazima (a instance of public figure)”,
Under the EF

participants are encouraged to guess the

for example. condition,
name of person, where the experimenter says
“Hello, look at me, do you know who | am?”,
for example. The associated face is shown in
Figure 3. Participant are informed of the
correct answer if they fail to guess three
times who he is.

p—
—

w1

Figure 3. The face of Saburo Kitazima as mask

3.3.2 Learning

Participants are asked to write down a name
on a sheet of paper and to turn it over in case
they see it again after each time they are
presented a face to associate it with a name.

3.3.3 Judgement of Learning (JoL)
After each trial, participants are invited for
self-evaluation about learning effect.

3.3.4 Cued recall

After each daily task, participants take a cued
recall immediately, which represents the
learning effect of that day. Participants are
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presented ten masks, each of which depicts a
public figure in this task and invited to write
names of people whose faces are depicted
with these masks. Participants are not forced
to make a guess when it is difficult for them

to remember a name.

4, Data collection

Data are collected the following way. Firstly,
collect participants’” JolLs in each trial.
Secondly, collect the cued recall accuracy that
are calculated after each training task. Finally,
collect post-test interviews of self-evaluation,
which are regarding participants’ attitude

towards this experiment .

5. Discussion

5.1 Expected results

We expect that collected data will allow us to
observe training effects of this experiment.
Firstly, the accuracy of cued recalling task
indicates the effect of training on the day,
which is measured by increased degree of
associations between faces and names. The
accuracy is also considered to represent the
prime effect of training. The accuracy under
EL condition is expected significantly better
than that under EF condition. Secondly, the
judgement of learning (Jol) is a self-report by
participants, which shows the effect of
self-evaluation of training. This result is
combined with accuracy of cued recalling task
and we analyze whether the self-evaluation is
consistent with actual effects. JoL is also
considered in discussing whether the
participants themselves are convinced of the
effects they have experienced in the training.
We expect that participants will report that
they consider their performance improved
better under EL condition than under EF

condition. If both accuracy and
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under FL condition s

significantly better than under EF, then the

self-evaluation

new materials employed in this experiment
can be considered to have led to similar
effects of training as reported by Akhtar et
al.’s(2006) .

The outcome from the post-test interview is
expected to be promising because the
contents in this evaluation are around
engagement of training, and a positive
feedback indicates that the employed training

materials are attractive to participants.

5.2 Limitation

The present experiment is based on
(wsD),

participants take part in both EL and EF

within-subject  design namely,

trainings alternately. Therefore, the
interference may happen on training effects
across two conditions if extensive training
effects migrate from one to the other. For
instance, assume that participants are trained
by EL method on the first and the third day
while they are trained by EF method on the
second and fourth day. The effect observed
on the fourth day may be due to the EL
method carried out in preceding days. A
similar issue also exists in the study by Akhtar
et al.’s(2006), which is mainly caused due to
the characteristics of WSD. Between-subject
design (BSD) may solve the above issue by
employing two groups of participants that
different

correspond to conditions

respectively, say, EL and EF in this case.

Furthermore, BSD may also solve the baseline

issue by employing two groups that
correspond to different material conditions
like between masks and pictures, letters or
other traditional presenting way, which is not
discussed in this study. Therefore, we cannot

conclude whether the effect of training using
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public figures masks is better than the other

training carried out wunder the same
conditions except of materials. This study can
be extended in future to study the long-term

effects of mobility if collected data support
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Study on Metrics for Women Singing Voice based on Frequency Features
Related to Skill-Development of Singing Voice
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Abstract: In this research, we aim to develop quantitative metrics for singing voice based on frequency
features related to skill-development of singing voices. Our metrics represent quantitative strength and
proportion of 'singer's formant' related frequency components in singing voice. In this paper, we discuss

the relation between singing skill and our metrics.
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LED & 98tV HEZAW /T av oo+ —F VI R—ILH
BERIBR Y AT L DR
Development of a system that provides information
using LED and 9-axis sensor for Nordic walking pole

JUJE HEEgA 2 Rl s NS B HR KRE!
W #E—2 B EH LA EED KKK
Kihiro Kawahara! Hiroto Akiyama'! Keisuke Kojima! Daiki Tanaka'

Kenishi Sakaguchi?> Naoaki Fujimoto! Masahiko Yamamoto! Yuta Ogail

VHORTZE KRS 'Tokyo Polytechnic University
A AattT o V) 2a—2ar 2Technosolution Co., Ltd.

Abstract: Walking sticks and poles have been widely used by the handicapped elderly, and the
optically challenged to assist walking. In healthy subjects, poles have been used to move the body
with more ease, such as in climbing and Nordic walking. We consider that the nordic walking
poles would be able to perform instructions in how to move better using LED lights and sensors.
In this study, we affixed a small microcontroller, 9-axis sensor, and NeoPixel LED light tape to a
pole using anchorages created by a 3D printer. We then designed an algorithm that changes the

color of the LED depending on how the pole is moved.
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The Application of Motion Capture and SVM for Rapid

Diagnosis of Shoulder Pain

Yu Hou, Tsutomu Fujinami
Japan Advanced Institute of Science and Technology,

Abstract:

The objective of this research is to discuss whether motion capture devices and SVM (Support

Vector Machine) can effectively help doctors to diagnose shoulder pain. We focus on shoulder

pain due to muscle injuries. Motion capture devices have been rarely adopted for medical

diagnosis. It is more difficult than deciding on a treatment to diagnose causes of shoulder

pains because it has to be diagnosed in greater accuracy. We propose a method to diagnose

patients effectively using machine-learning technique. We employ several techniques such as

random forest, sliding window and grid search to improve the performance of the classifier. We

also employ a method called cross validation to prevent overfitting. The results were checked

against the diagnosis carried out by a human doctor. Our approach is useful based on the

evaluation result for medical diagnosis.

1.1 Background

Computer-aided medical diagnosis has
made a great success in recent years. One
such example is medical imaging. Few
attempts have been done, however, for
physical diagnosis. We employ a motion
capture device to collect data and propose a
method using SVM for diagnosis with a hope
to help human doctors to carry out medical
diagnosis.

There are fewer young, healthy
individuals in the workforce because of the
aging society. The shortage of worker force
is evident for a variety of jobs, including jobs
related to health care. The workloads for
younger doctors are expected to increase
greatly in the future. A computer-aided
physical diagnosis may reduce doctors’
workload if advanced technologies are
employed in diagnosing patients. The
increasing population means that the
rehabilitation/physical therapy market is also

24

expanding. It is, however, very difficult to fill
the gap between the demand and supply
with manpower.

Shoulder pain is a symptom of shoulder
joint disease, which may result in a decrease
in range of motion. Shoulder pain is
age-related, thus it is rarely found among
young people. This research focuses on the
shoulder pain due to muscle injuries. We
only consider pains due to problems with
muscles, excluding other cases such as
fractured bones. Muscle pain at shoulder
can be caused due to many reasons. A fall
or

accident may cause a shoulder pain by
being injured. Stress from overuse or
arthritis can be other causes. You could also
overdo in long-term deskwork. Shoulder
pain is sometimes felt in another condition
such as arthritis.

1.2 Objective
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The objective of our research is to discuss
the possibility use of high-tech applications
for medical diagnosis. We employ motion
capture devices to collect data and apply a
method using SVM to them to diagnose
shoulder injuries. The method should help
human doctors to reduce time as shown in
Figure 1. We adopt active tests for clinical
physical diagnosis to distinguish patients
from healthy people. Our method is
particularly useful for patients to go through
the movements required for active test. The
data of speed and angle are then analyzed
to identify severe minor injuries of patients.
Figure 1 illustrates the overview of our
approach.

Collect real-time action

Healthy
Minor Injury
Severe Injury

SVM
Analysis data

Figure 1 Objective

Kinect is employed to collect data
real-time of patients’ motions, whose data
are analyzed using SVM. Active-test is a
useful clinical for physical
diagnosis. Speed of movements and
angles between joints inform us of the
different among subjects when they are

tested with the same active test.

measure

2. Related Research

2.1 Kinect 2 is used to collect patients' range
of motion [1]. They collected the motion
trajectory of patients. Researchers use the
data to build a database to determine
whether or not the patients are recovered.

2.2 Acceleration sensor is used to collect the
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acceleration of the patient’'s moving arm
when they take part in a rehabilitation
exercise [2]. SVM is used to examine
deviations of data collected from patients to
determine whether they are recovered.

3.1 Research work

In this research, Microsoft Kinect 2 was
employed as a motion capture device to
collect data of subjects’ motions in
real-time. The main diagnostic method of
this research is active-test, a commonly
used clinical examination method. The test
is consisted of some basic motions of the
shoulder joints, which includes horizontal
abduction, adduction, vertical extension,
adduction and internal, external rotation.
Figure 2 shows the procedure employed for
this research.

In this research, doctor used the
passive-test (another commonly used
clinical examination method, in which
doctors ask patients to complete the
checking actions) to determine the shoulder
condition of the subjects. They were divided
into three groups, the first of who is
consisted of healthy people, the second of
who people with minor injuries, and the third
of who people with severe injuries. All the
data are put into SVM to make a diagnosis
classifier with the training data. The classifier
can be used for clinical physical diagnosis
after it is evaluated to be accurate though
tests.

® Data collection: Subjects are asked to
complete the active-test movements in
front of Kinect 2.

® Data analysis: The motion data are
processed into trajectory data and are
fed into SVM as training data.

® C(Classifier: The accurate classifier is

completed after testing stage.
Microsoft's Kinect 2(Figure 3) is employed
as the research device to collect data of
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subjects. Kinect 2 is a marker-less, cheap
technology recently introduced from the
video gaming industry to dealing with our
task of clinical diagnosis. Compared with
other optical motion capture devices, Kinect
does not require people to wear a special
clothing nor markers on them.

ﬁﬂ Subjects

Physical Diagnosis
Passive Test Shoulder Condition

Kinect 2

Data Collection
Trajectory data

Active Test

Data Analysis
Data Process Classifier

Diagnostic Result
Test Classifier Diagnostic Result

Physical Diagnosis Result

Figure 2 Research Form

https://www.ebay.co.uk/itm/OFFICIAL-Microsoft-X
BOX-ONE-KINECT-2-2-0-V2-MOTION-SENSOR-
FREE-UK-POST-/181539809075

Feature Kinect 2

Color stream 1920*1280 at
30FPS

Depth stream 512*424

Depth distance 0.4m -4.5m

Defined skeleton joints | 25

Operation system Windows 10

Figure 3 Kinect 2 and Performance Parameter

3.2 Behavior Model

Shoulder movements include stretching,
rotation and adduction, as shown in the
Figure 4. Complex movements require to
combine different muscles to perform

26

2019-03-18

various movements in coordination with
multiple muscle groups. The complexity of
shoulder movement makes the shoulder
more vulnerable to injury.

Peri-shoulder muscle

Peri-shoulder muscle is a general term for
several muscles around the shoulder,
including biceps, deltoid, trapezius,
pectoralis major and latissimus dorsi. Its
main functions are flexion, extension,
abduction and adduction. Due to the
complexity of the physiological structure of
the shoulder, the function of the shoulder
muscles cannot be completely explained
separately.

Rotator cuff muscle

Rotator cuff, also known as shoulder cuff, is
a dynamic and stable structure of shoulder
joint, which is composed of supraspinatus
muscle, infraspinatus muscle, subscapularis
muscle and teres muscle. The rotator cuff
muscle is relatively unitary in function. The
rotator cuff muscle function is highly
directional and easy to judge.

1

) ‘ Flexion and Extension ‘

| Peri-shoulder ‘

! muscle
Adduction :

( Horizontal and
vertical )

( Extension and \
Active-test
Actions

_ | Internal and External
Rotation

—>

Rotator cuff muscle

Figure 4 Active-test Actions

According to the above characteristics, we
divide the shoulder movements into two
types, namely, one is the abduction and
adduction movement, which is mainly based
on the peri-shoulder muscle function. The
other one is rotational movement, which is
mainly based on the rotator cuff muscle
function. These two types of shoulder
movements are examined for the diagnosis
in this research.
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4.1 Preliminary Experiment and Result

In order to make this research accurate, we
focus on acceleration to analyze the
conditions for shoulder movement because
some researchers found a correlation
between acceleration and muscle injury [3].
We thus adopt acceleration as a measure of
shoulder movement. The purpose is to
distinguish subjects into three groups based
on three clinical conditions. The three
conditions are whether they are healthy,
whether they barely complete the active test,
or they suffer from shoulder muscle injury.
Through the analysis of acceleration, we can
use acceleration to figure out the difference
among healthy people, another people with
minor injuries and other people with severe
injuries. The results are as follows: healthy
people showed high acceleration peak and
the change of acceleration is obvious while
patients showed low acceleration peak and
the change of acceleration is weak as shown
in the Figure 5.

Healthy Patients

Figure 5 results of acceleration

4.2 Subjects

Shoulder movement data were collected
from 30 subjects in this research. The
subjects were all students and stuffs at
JAIST, all of who suffer from muscle injuries
due to long-term hard work or arthritis. We
could not however find subjects who
suffered from the shoulder pain caused by

2019-03-18

physical labor or sports injuries. We
collected for each subject the motion data
for about an hour. Active and passive tests
were carried out separately of the data
collection and required another one hour.

The results of diagnoses of subjects’
shoulder conditions are shown as Figure 6.

® 4 are minor injuries severe injuries, 4
are severe injuries, and 22 are healthy
people in the extension and adduction
active-test.

® 4 are minor injuries severe injuries, 7

are severe injuries, and 19 are healthy

people in the rotation active-test.

Healthy

Peri-shoulder 4 4 22
muscle
Rotator cuff 7 4 19

muscle
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Figure 6 Physical diagnosis results

4.3 Research process

We asked the subjects to stand 2 meters
away in front of Kinect2. At the same time,
subjects were asked to execute movements
for the active test as explained below.

(1) Flexion and Extension: The straight right
arm points down the ground, in which the
angle is defined to be zero degree. He
moves his right arm up to 180 degrees,
pointing to the ceiling. After reaching the
apex, the right arm is rotated and released
back to the initial position as shown in Figure
(7). Then, he executes the same action with
his left arm.

(2) Vertical Extension and Adduction: With
the right arm extended, he performs the
vertical abduction to the head position. After
reaching the peak, he moves his arm down
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to the initial position (the vertical adduction) the left and right sides, resulting in 10 data in
while the arm is kept as close as possible to total. The data can be used to show the
the ear and the palm is kept downward as conditions over trajectories of two arms
shown in Figure (8). Then, he does the same concerning two muscle groups, one of which
action with his left arm. is the condition of peri-shoulder muscle
(3) Horizontal Extension and Adduction: group and the other is that of rotator cuff

With the right arm extended, he performs the muscle group.

horizontal adduction and abduction. After
the adduction, he completes the abduction.
At least 45 degrees of adduction and 90
degrees of abduction must be observed. The
palm is perpendicular to the ground as
shown in Figure (9). Then, he does the same
action with his left arm.

(4) Shoulder External and Internal Rotation:
The motion starts with a particular posture,
that is, his elbow and forearm must form the
right angle, that is, 90 degrees, the upper
arm and the torso must from the right angle,
the, fingers extended straight with the hand
down, as shown in Figure (10). He is asked
to move up vertically his right arm to point to
the ceiling by rotating his shoulder and move
it back to the initial position as shown in
Figure (10). He is also asked to move down
his right arm by 75 degrees from the initial
position and he returns it to the starting
position as shown in Figure (11). The
subject is asked to turn his body to left by 30
degrees while he moves his right arm for this
test. He turns to right when he moves his left
arm similarly.

Subjects were required to perform these
actions as slowly as possible, that is, for at
least 3 seconds because Kinect 2
sometimes fails to capture quick motions.,
They are also asked to keep the speed
constant to avoid catching noises due to
failure of motion modeling by software. We
collected real-time motion data from these
subjects with a software developed using
SDK. We collected data for each subject,
each of who went through 5 active tests for
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Flexion and
Extension
Figure 7

Vertical Extension
and Adduction
Figure 8

Horizontal
Extension and
Adduction
Figure 9

Shoulder External
Rotation
Figure 10
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Shoulder Internal
Rotation
Figure 11

4.4 Workflow

The size of motion data collected is different
among each subjects since the time required
for the active test varies depending on
subjects, We thus preprocessed the data so
that each datum of a subject falls into a
particular range of size. The preprocessed
data allows us to compare them effectively.
Preprocessed data are analyzed as follows:
1. Data reduction. We used a sliding
window to segment the data into 500
items. This step reduces the data size
significantly. Another method called
random forest is further employed to
identify possible features of data [4]
while reducing the data size, too.

2. Prevent overfitting: Cross-Validation
statistically divides data into subsets to
prevent over-fitting due to complexities
of models [5].

3. Testing Classifier: We verified that the
classifier could accurately determine
these subjects with injuries of shoulder
muscles using another set of data
collected from different subjects [6].

4.5 Result

We used data collected from five subjects to
verify the classifier obtained with the method
explained above. One of the five subjects
was a person with and the other four were
healthy people aged from 20 to 30 years old.
Three of them were female and the other
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two were male. The first author, who is a
doctor, examined physical conditions of
each subject before collecting motion data.
He also touched their muscles as part of
physical examination to observe their ability
to move shoulders.

The first author found through physical
examination that the person with frozen
shoulder could not lift his arm, in both
abduction and rotation. His condition was
more serious than the others. The other four
subjects showed no significant stagnation or
pains for any actions. The first author found
by touching the subject that the person with
frozen shoulder had some trouble in
adhesion in rotator cuff while no abnormality
was found in the other parts of his shoulder
joint.

We verified through tests that our method
could distinguish subjects with the shoulder
muscle injury. The results of SVM's
diagnosis were consistent with the doctor’s
physical examination. Our method can be
applied to diagnose shoulder muscle injury.

5. Discussion

Our method can diagnose patients with
the same accurate as human doctors
without passive-test (Figure 12), thus
saving 15 to 20 minutes for diagnosis. It
can change physical diagnosis from
time-consuming manual labor to
time-saving and labor-saving computer
work. Computers can be employed to
complete preliminary, massive and
repetitive diagnosis.

Syom et 520 minwes)

Doctor Active test Passive test

Figure 12 Contrast Result
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6. Summary

We proposed to apply a motion capture
device and SVM. We adopted several
techniques in designing our method such
as sliding windows, random forest and
cross-validation. The method should
release human doctors of the medical
diagnosis of shoulder pains. There are
however several limitations of our
research. Firstly, the data size is not large
enough to construct classifiers that
accurately diagnose patients with pains.

7. Future Study

Shoulder joint is the most complex part of
the human body. It can execute
omnidirectional motion and rotational
motion. We proposed a method employing
a motion capture device and SVM to the
examination of shoulder The
method can accurately detect problems
with selected features enough for
satisfying the requirements. We believe
that our method can be applied to
examining other joints, In future

joints.

too.
studies, however, | can get better and
more convincing results by expanding the
sample size of data, include physical

labors and sportsmen.
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An Expertise Evaluation Model on Reverse Punch in Shorinji Kempo
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Abstract:

In this research, we tried to construct a proficiency evaluation model assuming to use for learning support
with the reverse punch in Shorinji Kempo as a theme. First of all, from the survey questionnaire conducted
beforehand for seven experts, we investigated the index which is considered important in the backstroke of
Shorinji Kempo. As a result, I found an important method that multiple experts point out. After that, a
measurement experiment on reverse punch was conducted against three groups of inexperienced group,
experienced group, experts group. As a result of analyzing using preliminary survey indicators, we
confirmed a significant difference between inexperienced group, experienced group and skilled group in all
indices. Next, a proficiency evaluation model was proposed using indices that showed significant
differences from the measurement experiment. We evaluated six participants with different degrees of skill
using the proposed evaluation model, and compared with subjective evaluations by experts. The root mean
square error (RMSE) between the evaluation by model and one by experts was 0.91 from the evaluation of
2 out of 3 experts, and even a large error was 2.1. Spearman's rank correlation coefficient also showed a
strong correlation of 0.7 or more with each expert. From this, we confirmed that the proposed evaluation
model is evaluating close to the subjective evaluation by experts. From this result, we confirmed that the
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effectiveness of the proposed method of the skill evaluation model used in this study.
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