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A computational account for an aperture problem
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Abstract

The idea of “representation” has been pervasive among
empirical sciences and philosophy of mind including
cognitive science. It implicitly assumes the existence of a
correspondence between a construct in the cognitive system
and an object in the outer world. Beyond this implicit
assumption, can we formulate a potential mechanism of
recognition without “representation”? This study explores an
answer to this question by considering with a visual illusion,
called Barberpole illusion, which has intrinsic ambiguity in
its interpretation. Our approach exploits a sort of structural
consistency as a basis to infer the “object” which is not
directly accessible to the observer, and gives an account for
the visual illusion. This theoretical account may be a step
toward a potentially novel mechanism replacing
“representation”.

Keywords —  Representation,
Barberpole illusion, aperture problem

object identification,
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Is Perception Projection?
A Cognitive Scientist’s Guide to Philosophy of Perception
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Abstract

There has been little exchange concerning perception
between philosophy and other areas of cognitive science. This
article tries to bridge this gap through explaining basic ideas
of philosophy of perception and comparing them with those
of cognitive science. In particular, we examine the view of
perception held by proponents of ‘projection science’,
according to which perception necessarily involves projecting
internal representations to the world. We raise some questions
to it from the philosophers’ viewpoint and by doing so make
visible some differences between philosophers’ and cognitive
scientists’ interests and values. Through this attempt, we aim
at paving the way for fruitful exchanges between them.
Keywords — Philosophy, Perception, Representation,
Projection
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Abstract

It has been suggested that, in insight problem solving, im-
plicit information processing plays an important role. Previ-
ous studies showed that subliminally presented hint stimuli
using continuous flash suppression (CFS) cause better solu-
tion performance in problem solving. However, when sub-
liminal hint information was presented in a sequential order,
it did not affect the solution performance. In this study, we
examined whether sequentially presented hint information
could produce better performance, using illusory line motion
where illusive motions of lines are perceived. Although there
was no increase in the solution rate, more subjects in the
experimental condition drew diagonal lines in congruent
with the subliminally presented line. These results suggest
that, when using sequentially presented hints, motion infor-
mation could play a role in integrating them.

Keywords — Insight Problem Solving, Implicit memory,
Continuous Flash Suppression, llusory Line Motion.
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Abstract

Word production requires conceptual preparation, lexical
processes, phonological processes, and motor preparation.
Indefrey and Levelt (2004) proposed a serial progression model
of speech production and the timings of individual stages.
However, their model did not consider the effect of overt speech
on early stages of word production. In order to clarify this effect,
we recorded electroencephalogram from participants performing
the following three tasks: naming, phonology, and category tasks.
We found that task differences were observed sequentially in the
time course as the model suggested. Moreover, a semantic
interference effect was observed only in naming task. Our results
suggest that the speech motor command of the word affects early
lexical-semantic processes. We propose some modifications of

the model to include cascade and interaction between stages.

Keywords —
interference, EEG

speech production, lemma, semantic

1. Introduction

We can state the name of what we see rapidly and easily.
However, the cognitive processes underlying speech are not
simple. In psycholinguistics, it is broadly agreed that there are
four independent mental operations during word production:
conceptual processing, lexical processing, phonological
processing, and motor preparation (e.g., Strijkers and Costa [ 18]).
Based on this assumption, Indefrey and Levelt [8] suggested the
temporal dynamics of these operations in the brain involved in
the production of a content word of a picture (i.e., picture naming
task) using a meta-analysis of behavioral, electrophysiological,
and brain mapping studies (I and L model, Figure 1). The l and L
model presumes a modular theory of cognition, which means that
independent brain regions are responsible for each cognitive
stage. Moreover, the model assumes that those stages are
processed in a serial fashion, supported by the temporal onsets of

each component they suggested.

picture onset 0 ms

yellow_  long
ruit

< mango
lexical concept banana lemon
200 ms SiiEs
lemma retrieval banana ° lemon
lemma selection banana
| : 275 ms
feedback | phonological code [b] [a] [n] [a] [n] [a]
retrieval
335 ms
syllabification ba.na.na
445 ms
phonetic encoding glaogzlr [f:presentatmn of
600 ms

articulation

time
Figure 1. The cognitive stages of speech production and time
course of the I and L. model ([7], [8]) -

Although the I and L model suggests robust and elaborate
temporal information regarding word production, Strijkers and
Costa [18] pointed out that the I and L model was based on studies
that did not use overt picture naming. The I and L model only
focuses on what processing stages are needed for each task and
what stages were affected in controlled conditions in previous
studies. For example, in order to assume the onset time of
phonological code retrieval, the model refers several studies with
a phonological decision task, which requires participants to press
a button, depending on the onset phonemes (consonants or
vowels) of pictures names (e.g., Rodriguez-Fornells et al. [15]).
Indefrey and Levelt [8] averaged those results and proposed that
the onset time is 275 ms (Figure 1). However, how and which
process stages different task goals affect the time course of speech
production remain unclear.

Although the ERP is a powerful tool to investigate the time
course of cognitive processes, only a limited number of studies
have been tried recording electroencephalogram (EEG) with
overt speech, because of the speech artifact. However, with the
progress of technology, some recent studies have focused on the

early stages of speech production that would not be affected by
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speech artifacts. Semantic interference during picture naming is
one of the useful methods for investigating lexical processes
before the stage of articulation that induces artifacts in EEG.
During the continuous presentation of pictures of multiple
semantic categories, stimuli in a later ordinal position within the
same semantic category have a greater latency for naming (e.g.,
Howard et al. [6]; Costa et al. [3]) and lower accuracy rate (e.g.,
Navarette et al. [12]). This phenomenon is known to result from
the cumulation of lemmas of the former target as competitors, as
trials go by (Howard et al. [6]). Costa et al. [3] measured the ERP
during picture naming with a cumulative semantic interference
paradigm to investigate temporal information and they found that
the ERP reflected semantic interference between 208 to 388 ms.
This time window corresponds to lemma retrieval and lexical
selection in the I and L model. However, whether the existence of
overt speech affects semantic interference has not been

investigated.

picture onset

Category task

(press the left button
for natural objects,
right button for
artificial objects)

I [Delay occurs by

semantic interference

lexical concept

lemma retrieval

feedback | phonological code

retrieval Phonology task

\ (press the right button
syllabification if /r/ sound is included
in the name of the

K . picture, otherwise press

phonetic encoding the left button)

QV articulation

Naming task
(name a picture overtly
as soon as possible)

Figure 2. Tasks in the present study, and the different
cognitive stages the tasks needed.

Internal and external self-monitorings do not occur in button-
press decision tasks according to I and L model. While the I and
L model assumes sequential progression, it is expected that the
time course of stages that are earlier than phonetic encoding are
not influenced by online feedback (green arrows in Figure 1).
However, if a cascade is permitted, which means that later stages
of speech production can be started before the former stages
complete, there could be online feedback from later stages to
earlier stages. Fink et al. [S] reported that the cumulative semantic
interference effect appeared not only in the naming latency but

also in the duration of the word spoken by participants. This result
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supports online interactions between articulation and the early

stages of speech production.

In sum, the time course of speech production has been
investigated with and without overt speech, it is still not clear that
overt speech affects processing time. In the present study, we
investigated whether overt speech affects the processing time of
stages that are earlier than the stages expected to differ. To
confirm the time course of the effect before the response is
produced, we investigated the ongoing neural activation during
overt speech using electroencephalography (EEG) during three
speech production tasks: naming (picture naming task),
decision task),
(categorical decision task) task (Figure 2). By comparing the ERP

phonology  (phonological and category
of these three tasks directly, we investigate whether the time
window of the processes shows different processes. Thus, we can
revisit the time course proposed in the I and L model. We also
manipulated the sequence of the stimuli within the same category
to induce a cumulative semantic interference effect on the lexical
stage. If the motor command of overt speech produces an online
feedback signal to early the stages before lemma selection totally
ends, the semantic interference effect would be reflected
qualitatively/quantitatively differently in the naming task relative
to the other tasks. Otherwise, the naming task and phonology task,
which progress over lemma selection, would show a semantic
interference effect at almost the same time, with identical

tendencies.

2. Methods

Participants Thirty Japanese native speakers participated (mean
age=21.1,SD=3.55, 15 females), and the data from twenty-one
participants with no history of brain-related disease whose data
remained over 16 trials after artifact correction and error trial
deletion were included in the following analyses (mean age =
21.6, SD = 3.13, 10 females). All participants had normal or
corrected-normal-vision and did not suffer from oral-motor
problems. Informed consent was obtained from all participants,
and they were paid ¥1,000 per hour using a pre-paid card that
could be used to purchase books. Ethical approval for the study
was obtained from the Ethics Board of Minami-Osawa campus,
Tokyo Metropolitan University.
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Materials Seventy-two line-drawings were selected from
Snodgrass & Vanderwart [17] and Nishimoto et al. [13]. The
drawings consisted of four semantic categories: animals (18
items), plants (18 items), vehicles (13 items), and tools (21 items).
We changed drawings to black backgrounds and white lines, and
randomly picked white pixels and switched 40%, 60%, and 80%
of them to background black pixels Pictures with 80% noise were
used as fillers to raise attention (Figure 3). Pictures were resized
to be 280 x 280 pixels. Because the vehicles category only
included 13 items, we analyzed stimuli 2—13 within the same
semantic category (Figure 4). The first item was not analyzed
because prior studies have reported that the very first ordinal
position shows longer word duration than the second (e.g., Fink
et al. [5]). Filler stimuli were included in 13 orders. However, we

did not include fillers and incorrect trials in the analysis.

40 % 60 % 80 %, filler

Figure 3. Pictures with three proportion of noises. Pictures

with 80% noise were included when count ordinal positions,

but not included in the analysis.

The standard names of the pictures in Japanese refer to
Nishimoto et al. [13]. The property of the names are as follows:
lexical frequency: M =2,140, SD = 3,947.78 based on NINJAL-
LWP for BCCCWIJ (2011, National Institute for Japanese
Language and Linguistics, Lago Institute of Language);
familiarity: M = 5.16, SD = 0.94 according to Nishimoto et al.
[13]; and number of mora: M =332, SD=1.2

Procedure Participants were tested individually in a shielded
room. The monitor was 100 cm away from the participants, and
the stimuli were presented on the monitor on a black background
with a fixation cross that was 4 pixels long. The maximum visual
angle for the stimuli was approximately 10 degrees. Three types
of task were used: picture naming task (naming), phonology
judgement task (phonology), and category decision task
(category). In the naming task, participants were asked to overtly
name the presented pictures as soon as possible. In the phonology
task, they were asked to press the right button if // sounds were
included in the name of the picture, otherwise to press the left
button on a response pad. In the category task, they were
instructed to press the left button if the presented picture is a

P1-1

natural object and to press the right button for an artificial object.

Each task consisted of two separate sessions. One session
consisted of 72 trials and every type of picture was presented once
in a session. Stimuli were presented in a pseudo-randomized
order; however, images from the same semantic category were
not presented consecutively over three times. The second session
of each task was in the same order as the first session with the
pictures displayed left-right reversed. The order of tasks was
counterbalanced. In each trial, a picture was displayed for 2,500
ms, followed by a black screen with a fixation cross with jitter set
randomly to 1,250 ms, 1,500 ms, or 1,750 ms. The presentation
of stimuli
(Compumedics Neuroscan, Charlotte, NC, USA).

The pictures were not familiarized before the measurements;

and response were controlled by STIM2

therefore, we performed a questionnaire survey of the names that
participants used in the tasks after the completed EEG recording
sessions. We decided the correct answers for each participant
based on the answers of the questionnaire. However, if the answer
of any picture was already used for another stimulus that was
more appropriate (e.g., answer cabbage for pictures of lettuce and
cabbage), or if it could be applied to multiple stimuli (e.g., answer
flower for sunflower and there are other different types of flowers

in the stimuli set such as rose), we regarded it as an incorrect

response.
tools order 1

plants order 1

filler

plants order 2

tools order 2

ISI =

1250 ms
1500 ms
1750 ms

2500 ms‘

Figure 4. An example of stimuli and trial sequence.

EEG data acquisiton The EEG was recorded with 64
electrodes in a cap (waveguard, ANT Neuro, Figure 5). We used
BrainAmp DC (Brain Products) to amplify the data, with a
sampling rate of 1,000 Hz. Electrode impedance was kept under
10 kQ.
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Figure 5. The placement of the electrodes.
Data analysis- behavior

Data from three ordinal positions (positions 2 to 4, 5 to 7, 8 to
10, and 11 to 13) were averaged, excluding incorrect answers and
fillers. The reaction time for the phonology and category tasks,
and accuracy for all tasks were analyzed. With the reaction time
data, we performed a two-way analysis of variance (ANOVA)
with tasks (two levels) and stimulus ordinal position within a
semantic category (four levels). With the accuracy data, we
performed two-way ANOVA with tasks (three levels) and
stimulus ordinal position (four levels). A Greenhouse-Geisser
correction was applied to all ANOVA results. Bonferroni’s post
hoc tests were performed for both the reaction time analysis and

error rate analysis.

Data analysis- ERP

Using EEGLAB v.13.6.5 (Delorme & Makeig [4]) on
MATLAB (R2016b, MathWorks, Massachusetts, USA), EEG
data were bandpass filtered between 0.143 Hz and 30 Hz
Continuous data were segmented from 200 ms before stimulus
onset to 3,500 ms after onset. The baseline correction was carried
out based on the 200-ms pre-stimulus interval. If any single
electrode showed a potential change over 70 1tV in 1,000 ms from
the beginning of an epoch, that datum was rejected as artifact
contaminated. For each time point, the data recorded from each
electrode were subtracted in reference to the averaged data of all
electrodes except M1 and M2 afier artifact rejection.

Electrodes were grouped into four areas: left anterior (AF3,
F1,F3, F5), right anterior (AF4, F2, F4, F6), left posterior (P1, P3,
P35, PO3, PO5), and right posterior (P2, P4, P6, PO4, PO6). We
performed two-way ANOVAs with tasks (three levels) and
stimuli ordinal position (four levels) for each time point averaged

within a 31 ms time window for each area. The statistical
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threshold was set at the 0.05 alpha level. In order to investigate
the task effect, Tukey-Kramer’s post hoc tests were performed.
To investigate the semantic interference effect for each task, we
performed Spearman’s correlation test between stimulus ordinal
position (positions from 2 to 13) and potential changes in ERP in

a 31-ms time window for each task and in each area.

3.  Results

Behavior

The reaction time for the phonology task was 1,400.60 ms
(SD=178.81) and 916.62 ms (SD = 117.96) for the category task.
The two-way ANOVA of reaction times with task and stimulus
ordinal position showed a significant main effect of task (F =
82.72, p < 0.0001) and stimulus ordinal position (F =4.24, p =
0.021). Post hoc testing revealed that the difference between the
reaction time of the phonology task and that of the category task
was significant (t = 15.675, p < 0.001). Post hoc testing for
stimulus ordinal position was not significant.

The average accuracy for each task is shown in Figure 6. The
two-way ANOVA of accuracy showed a significant main effect
of task (F =230.44, p <0.0001) and stimulus ordinal position (F
=12.83, p=0.0001). The post hoc test revealed that the accuracy
of the last ordinal position was different from the accuracy of the
other positions (11-13 vs. 24, p<0.001; 11-13 vs. 5-7,p=0.02;
11-13 vs. 9-11, p = 0.003). Post hoc analysis also revealed that
the accuracy of the category task was highest, followed by the
naming task, and that of the phonology task was the lowest
(category-naming, p < 0.001; category-phonology, p < 0.001;
naming-phonology, p < 0.001). The interaction between the two
factors was significant (F = 10.50, p < 0.0001). Post hoc testing
revealed that the accuracy of the last ordinal position (11-13) was
significantly lower than that of the first ordinal position (2-4) in
the naming task (p < 0.0001). In contrast, in the phonology task,
the accuracy of the third position (8—10) was significantly higher
than that of the other positions (8-10 vs. 2-4: p =0.006; 810 vs.
5-7: p=10.007; 8-10 vs. 11-13: p = 0.002), and that of the last
position (11-13) was significantly lower than that of the first
position (2-4) (p = 0.003).
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Figure 6. Accuracy in each task for each ordinal position.
Each dot on the graph refers to the mean data from a

participant.

ERP

We performed repeated measures two-way ANOVAs with
stimulus ordinal position (4) x task (3) for each time point in each
area. We omitted the results that were sustained for less than 30
ms from further analyses. With alpha level = 0.05, the main
effects of task were found in all areas: left anterior (762—1,906
ms), right anterior (775—1,600 ms), left posterior (470-1,824 ms),
and right posterior (501-665 ms). The main effects of stimulus
ordinal position were found in all areas as well: left anterior (91—
231 ms), right anterior (80—174 ms), left posterior (89251 ms),
and right posterior (116-215 ms), (Figure 7). Interaction between
the two factors were found in the left posterior region from 435
ms and in the right posterior region from 802 ms.

In order to investigate task effect, multiple comparisons with
Tukey-Kramer’s test were performed. Significant differences
were only found between the naming task and category task in all
areas (left anterior: from 758 ms; right anterior: from 650 ms; left
posterior: from 516 ms; right posterior: from 509 ms). However,
because the wave form of the phonology task was different from
the naming task after the time window of the category task and
naming task diverges, we performed Tukey-Kramer’s post hoc
test only with the task factor. Figure 7 shows the ERP waveform
of each task in each area and the results of the one-way post hoc
test. In the left anterior region, the naming task was different from
the category task from 749 ms and was different from phonology
task from 811 ms. In the right anterior, the naming task was

P1-1

different from the category task from 645 ms and different from
the phonology task from 829 ms. In the left posterior area, the
ERP of the naming task diverged from the category task from 503
ms. Similarly, the ERP of the phonology task diverged from that
of category after 530 ms. The naming and phonology tasks
differed from 775 ms.

uv left anterior v
: -6

right anterior

: 645 \j22
900 ms 0 300 600

H R .
0 300 600 900 ms

naming
phonology
—— category

“\@ Q)
—CACEOTY-NAMIng
e CategoTy-phonology
phonology-naming

v right posterior

0 300 600

900 ms 0 300 600 900 ms

Figure 7. ERP waveforms of the three tasks.

Bar graphs below indicate the significant differences in the post
hoc test with 31-ms time-windows (blue: category task vs.
naming task, orange: phonology task vs. category task, yellow:
phonology task vs. naming task). The number above the bar
graph is the onset time that starts to appear statistically significant
that last more than 30 ms.

In order to confirm any task-driven effect in the lexical
processes, we performed multiple comparison with a Tukey-
Kramer’s test of the average of the time window where the main
effect of the ordinal position was found. In the left anterior area,
ordinal positions 2—4 and 8-10 were significantly different at
652-725 ms (p = 0.036). In the left posterior area, three time
windows showed significant differences between positions 8-10
and the other positions (89250 ms: position 5—7 vs. position 8—
10, p = 0.003; 297-364 ms: position 5—7 vs. position 810, p =
0.004; 369—544 ms: position 2—4 vs. position 8-10, p = 0.005,
position 5-7 vs. position 8-10, p = 0.019). In the right posterior
area, at 116214 ms the difference between position 2—4 and
position 8-10 was significant (p = 0.026).

In order to confirm interactions between the task and ordinal
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position, we confirmed the correlation between stimulus ordinal
position (2—13) and potential change in each task and in each area
using Spearman’s correlation coefficient (Figure 8). Only in the
naming task, the significant correlations between stimulus ordinal
position and potential change were found in the left anterior area
(117206 ms: r=-0.813, p<0.005), and in the right posterior area
(112328 ms: r=0.870, p <0.005).

uv
=515 117-206 ms

ag r=-0.813

o?dinal pcgs]ilion

wv left anterior wv right anterior

0 200 400 600 ms

0 200 400 600 ms

order 2-4
order 5-7
order 8-10
order 11-13

J[eeeeoooeqe]
Ao @®O0 0 0e e aw

correlation

order main effect
m— task main effect,

interaction

right posterior

0 200 400 600 ms

2 5

ordinal position
Figure 8. ERP waveforms of stimulus ordinal positions in the
naming task. The data of the three stimuli sequences within
the semantic category were averaged sequentially: 24, 5-7,
8-10, and 11-13. The graphs in the orange boxes show the
average potential of the time window where the correlation

of the position (2-13) and potential change were significant.

4. Discussion

In the current study, we examined whether overt speech
affects lexical processes in word production during picture
naming. We conducted different language production tasks that
require different goals, with the sequence of the stimuli within the
same category to induce a cumulative semantic interference
effect on the lexical stage. We found the time interval of the two
task differences (naming and phonology task vs. naming and

category task) were reflected in the ERP in the time window that
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the I & L model proposed. However, the result indicates that the
semantic interference effect was only found in the naming task
that requires a speech motor command of the lexical word. This
result cannot be explained with the I and L model, which does not
assume the influence cascade model.

The present accuracy results imply that the accuracy of each
task was different from that of the others. The accuracy in the
phonology task was the lowest, followed by naming task, with
the highest accuracy in the category task. Moreover, the latest
ordinal position (11-13) shows significant differences from the
other ordinal positions in the naming and phonology tasks.
However, the relationship between accuracy and stimulus ordinal
position in the naming task and phonology task were different. In
the naming task, the latest stimuli ordinal position (11-13) had
lower accuracy than the early stimuli ordinal position (2-4),
whereas the accuracy in the phonology task was highest at ordinal
position 8-10. The results in the naming task reflect the typical
semantic interference effect, which can be seen as longer reaction
times and/or lower accuracies at later stimulus ordinal positions.

Task differences in the ERP data were observed in a later time
window than that suggested by the I and L model. It is assumed
that in the category task; it is not necessary to access or select the
lemma; therefore, differences between the category and naming
tasks were expected to be seen from 200 ms after picture onset.
In addition, since the phonology task does not require the
phonetic code of a word, we hypothesized that the phonology
task and naming task would show differences from 445 ms, as
that is the time course that the I and L model suggests for the start
of phonetic encoding. However, both time courses of the task
difference in the current study were statistically significant 300
ms later than expected in the left posterior area. The time interval
of the two task difference effects (phonology task [775 ms] —
category task [503 ms] =272 ms) was consistent with the [and L
model (onset of phonetic encoding [445 ms] — onset of lemma
retrieval [200 ms] =225 ms). This result implies that the cognitive
stages of speech production essentially progress in serial
sequence. Moreover, the time course of speech production
without overt speech are consistent with the suggestions of the I
and L model.

As mentioned above, the semantic interference effect was
observed in task performance accuracy. We used thirteen items
for four semantic categories in the present study. This is not a
traditional method to evoke cumulative semantic interference,
which uses more categories and fewer item numbers. However,
we successfully elicited the semantic interference effect in
accuracy and the ERP. The last ordinal positions (11-13) had
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lower accuracies than the earlier ordinal positions (2—4) in the
naming and phonology task. However, the ordinal position 8-10
of the phonology task was higher than the other two earlier
ordinal positions (24 and 5-7) in the phonology task. This
tendency is not a typical semantic interference effect. In
correspondence with these results, the correlation between
stimulus ordinal position (2—13) and ERP was only significant in
the naming task. The semantic interference effect caused by the
stimulus ordinal position within a category is often mentioned to
be a result of increasing competition between candidate lemmas
in lemma selection (e.g., Costa et al. [3]; Howard et al. [6]).
However, according to the I and L model, the phonology task
needs to generate lemma to encode phonological code for the
semantic interference effect to appear.

Several possibilities are conceivable to explain our results.
First, the feedback from phonetic encoding could affect lemma
selection stage before it is completed. If the cascade manner of
progression could be adopted, the feedback signals make the
activation of lemma and competitor higher. Because the I and L
model assumes that the first feedback occurs internally after the
phonetic code is generated (Figure 1), it is no wonder that only
the naming task shows semantic interference effect that was
affected by the feedback signal in the current study. This account
is also in line with the finding that there are interactions between
lexical access and articulation, even after articulation starts (Fink
etal. [5]).

Second, task difficulty could weaken a semantic interference
effect. Abdel Rahman and Sommer [1] explored whether the
difficulty of semantic classification would affect the onset time of
phoneme decision by using EEG. They utilized a complex design
with go/no-go responses and a semantic classification task. They
reported that with difficult semantic classification task (herbivore
vs. omnivore), phonological no-go lateralized readiness potential
(LRP) was not observed. Further, the difficulty of semantic
go/no-go decision task did not affect the onset of phonological
processes. Because the serial model predicts the latter stages
(phonological processes) linearly delayed, they proposed
partially parallel progress of semantic and word form retrieval.
However, in the present study, a difficulty to answer the
phonology task would arise after phonological features of a
picture name are retrieved. Therefore, it is unlikely that lexical
stages are affected by the task difficulty and the delay of lemma
selection is canceled. Further research with tasks using similar
difficulties will probably be needed.

On the other hand, this account is incompatible with the result
that Abdel Rahman et al. [2] reported. They investigated the task
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difference in semantic interference in the picture word
interference (PWI) paradigm in comparison with the picture
naming task and phonological decision task with button pressing,
As a result, they reported a semantic interference effect in both
tasks. However, the PWI paradigm is significantly different from
the continuous presentation we used because the distractor is
compulsorily activated in PWI. In PWI, the semantically
related/unrelated written word is simultaneously presented on the
target picture, which means that phonetic information is already
generated with or without articulation. It is not strange that even
in a phonological decision task, information from the phonetic
encoding of the distractor delays lexical stages, such as lemma
selection.

The time window where correlations were observed was
between 112 to 328 ms (117-206 ms in the left anterior area; 112—
328 ms in the right posterior area). This time window was earlier
than expected, corresponding to the time between lemma
retrieval and lemma selection. However, we used the upper level
of semantic category (basic level) rather than an often-used level
(i.e., subordinate level), which means semantic interference could
occur earlier. Moreover, Miozzo et al. [11] reported that effect
from semantic features starts from 150 ms. This result suggests
that semantic processing including lemma selection could be
started earlier than the I and L model suggests. Even if the
semantic interference effect we observed was from conceptual
processing, it is consistent with the feedback account we
suggested because it is assumed that feedback in speech is sent to
the lexical conceptual stage according to the I and L model.
Moreover, this argument enables discussion of the stages where
interactions occur.

Despite it was not so conclusive, we observed the main effect
of the ordinal position at late time windows (652725 ms in left
anterior area; 297-364 ms and 369544 mis in left posterior area).
Krott et al. [10] reported a semantic interference effect that was
reflected in ERP at similar time windows (270-310 ms, 440-510
ms, 520-560 ms, and 630670 ms). They discussed that the two
earlier time windows reflect lemma retrieval and phonological
code retrieval stages, followed by the two later time windows for
the later stages or the self-monitoring. Furthermore, they reported
increasing in high beta band power before 150 ms from responses
and interpreted the increase reflects the exclusion of uncertain
responses from semantic distractors. However, the polarity of
ERP they observed was the opposite of our results. Also, they
used written word distractor that is simultaneously presented
above the picture, which could be directly converted to phonetic
information (e.g. Navarette et al. [12]). Although the locus of
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semantic interference effect has not been completely clarified yet,
the present results suggest that multiple factors running in the
cascade manner cause the effect, which appears in the early and
late time windows of ERPs.

5. Conclusion

In summary, the present study partly supports the sequential
progress of speech production proposed in the I and L model.
However, from the result of the semantic interference effect,
which was observed only in naming task, we suggest that the
speech motor command of the word could affect the early stage
of speech production, such as lexical processes, through the
feedback from phonetic code. For this reason, it is necessary to
modify the I and L model to include cascade and interaction
between stages and to further investigate the time course of each

stage with tasks that demand different aspects of overt speech.
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Abstract

This study aims to clarify whether the relationship
between prototypicality and preference of paintings
differs across painting styles. Two psychological ex-
periments, one with style learning (Experiment 1)
and one without style learning (Experiment 2), are
conducted to remove the effects of confounding fac-
tors. Vincent van Gogh’s and Paul Gauguin’s paint-
ings are used as experimental stimuli. Data analyses
of Experiment 1 show that the affective evaluation
of the paintings has three psychological dimensions
"Nervosity", "Individuality" and "Preference". Cor-
relation analyses reveal that, regarding the acquired
Gogh-style paintings, nervosity positively correlates
with prototypicality and negatively correlates with
preference, which implies that nervosity may bridge
a spurious negative relationship between prototypi-
On the other hand, regard-

ing the acquired Gauguin-style paintings, no correla-

cality and preference.

tion was found between nervosity and prototypical-
ity or between prototypicality and preference. The
results suggest that, in different painting styles, dif-
ferent prototypicality-preference correlations will be
detected due to different psychological mechanisms
(including mediating effects of confounding factors)
that underlie the correlations.

Keywords : prototypicality, preference, paint-

ing, style, semantic differential

1. Introduction

The relationship between prototypicality and aes-
thetic preference was first studied by Martindale and
Moore (1988)[1], in which they found that Ameri-
can people preferred colors that were typical for basic

color categories in the English language to less typ-

ical colors. Prototypicality-preference relationship of
colors was also studied in Japan by Fang and Matsui
(2018)[2], who found that Japanese people generally
liked colors of low prototypicality because they felt
low-prototypicality colors as being graceful. There are
multitudes of categories also in the realm of paintings,
which are usually called "styles". Paintings in every
painting style differ in their prototypicality, namely,
the extent to which they are considered to be typical
examples of the style. Hekket and Wieringen (1990)3]
reported that, regarding a portion of cubist paintings,
people tended to prefer paintings that were typical for
the style to less typical paintings. Farkas (2002)[4]
found a similar prototypicality effect with regard to
surrealist paintings.

In this study, we aim to clarify whether the rela-
tionship between prototypicality and preference dif-
fers across painting styles, and probe into the relation-
ships between prototypicality and psychological di-
mensions of the affective evaluation of paintings other
than aesthetic preference, depending on the results of
the factor analysis of the affective evaluation of paint-
ings.

The clarification of prototypicality-preference rela-
tionship cannot be achieved by simply plotting the
prototypicality and preference data, because con-
founding variables may exist that can bring about
a spurious relationship between prototypicality and
preference by mediating between the two. Specifi-
cally, as shown in Figure 1, if a psychological variable
exits that occasionally has a significant relationship
both with prototypicality and with preference, this
variable will bridge a relationship between prototypi-
cality and preference, and, if this bridged relationship

is strong, it may distort or even cover the direct rela-
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tionship between prototypicality and preference.

Direct relationship

A
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Preference

Prototypicality

{ Confounding !}
i factors )

Spurious relationships bridged
by confounding factors

1 Sketch of the direct relationship be-

tween prototypicality and preference and the spu-

Figure

rious prototypicality-preference relationships bridged

by confounding factors.

To solve the problem, in this study, we conducted
two psychological experiments. In the first experi-
ment, e.g., Experiment 1, participants are asked to
acquire how to distinguish two painting styles, that
is, how to classify paintings into two styles and how
typical each painting is in terms of the style that it
belongs to, before performing affective evaluation of
paintings. The plotting of the prototypicality data
and the preference data obtained in Experiment 1
will show a mixture of the direct relationship between
prototypicality and preference and the spurious re-
lationships between the two if aforementioned con-
founding factors exist. In the second experiment, e.g.,
Experiment 2, participants carry out affective evalu-
ation of paintings without style learning. This means
that the participants have no idea of prototypical-
ity of paintings and therefore do not know the direct
relationship between prototypicality and preference.
Thus, the plotting of the prototypicality data and the
preference data obtained in Experiment 2 will show
only the spurious relationships between prototypical-
ity and preference mediated by confounding factors.
Through comparing the results of the two experiments
in a subtractive manner as shown in Figure 2, the
direct prototypicality-preference relationship, if it ex-
ists, will be discovered.

Experiment 1 has finished, and Experiment 2 is still
ongoing. This paper describes the designs and set-
tings of the two experiments as well as the prelimi-
nary results of the analyses of the data obtained in

Experiment 1.
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2. Experiment 1

2.1 Participants

Twenty-two participants (genders and ages de-
scribed in Section 4.1), who were either undergrad-
uate or graduate students at Waseda University, took
part in the experiment. They all passed the Ishihara
Color Vision Test (38 plates, the International Edi-
tion), and none reported having deficiencies in color
vision. All of them were native Japanese speakers,
and received no professional training in art history,
painting or relevant fields. Informed consents of par-

ticipation were obtained from all the participants.

2.2 Experiment Platform and Stimuli

The experiment was run using a PsychoPy (ver-
sion 1.90.2) program on a MacBook Air PC (15 inch,
2017).
Display Pro calibrator and the software DisplayCAL

The PC display was calibrated using an il

(version 3.7.1.3). The experiment was conducted us-
ing the Japanese language.

The experimental stimuli were digital photos of
23 landscape paintings by Vincent van Gogh (called
"Gogh paintings" for short) and 23 landscape paint-
ings by Paul Gauguin (called "Gauguin paintings" for
short) collected from museum websites. The paint-
ings were divided into a training set which consisted
of eight Gogh paintings and eight Gauguin paintings
and a validation set which consisted of 15 Gogh paint-
ings and 15 Gauguin paintings. All the paintings
in the training set were the most typical Gogh and
Gauguin paintings, while the paintings in the valida-
tion set ranged from the least typical Gogh and Gau-
guin paintings to the most typical Gogh and Gauguin
paintings. How typical each painting was was deter-
mined by 13 experts in Western painting through an
interview prior to the experiment. We removed the
painters’ signings in the painting images using Adobe
Photoshop, and set the longer edges of the images to
be 650 pixels.

With regard to the names of the painters, to prevent
the participants from using knowledge about Gogh
and/or Gauguin in finishing the tasks in the experi-
ment, we did not tell the participants that the paint-
ings were painted by Gogh and Gauguin. Gogh was
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Figure 2 Logic of comparing the results of Experiment 1 and Experiment 2 in a subtractive manner to obtain

the direct relationship between prototypicality and preference.

referred as "Painter A" and Gauguin was referred as

"Painter B" throughout the experiment.

2.3 Procedure

The experiment had two sessions. Figure 3 shows

the procedure of the experiment.

Session 1 Session 2
/ Trial 1 \ ( Trial 30
Style Test of Affective
Learning Style Evaluation using
Learning SD Rating Scales
N
time

Figure 3 Procedure of Experiment 1.

Session 1 aimed at style learning. In this session,
each painting in the training set was displayed three
times, each time for 5 seconds. The display order of
the paintings was randomly determined for each par-
ticipant. During the display of a painting, the name
of the painter, e.g., Painter A or Painter B, was shown
below the painting image. The background color of
the screen was set to be medium grey (L* = 50). The
participants were asked to view the paintings care-
fully to learn how to differentiate between Gogh and
Gauguin paintings. The participants did not need to
provide any feedback. Between displays of two paint-
ings, a small white cross was displayed in the middle
of the screen for two seconds, and the participants
were asked to view the cross sign to remove the after-
image of the painting just displayed. This style learn-
ing method was adapted from the passive label-only
training method developed by Rush (1974)[5].

Session 2 aimed at testing the participants’ perfor-
mance of the style learning and obtaining the par-
ticipants’ affective evaluation data. In this session,
the paintings in the validation set were displayed one
after another. In other words, the session had 30 tri-
als. In each trial, the participants were first asked
to judge whether the painting being displayed was
painted by Painter A or Painter B by clicking on
one of the two buttons below the painting image on
which the name labels of the two painters were shown.
Then, the participants were asked to report to which
extent he/she thought the painting was painted by
Painter A by rating the extent on a continuous scale
ranging from 1 to 100. The participants then re-
ported the extent to which they thought the paint-
ing was painted by Painter B using the same method.
Next, the participants were required to rate the fa-
miliarity and complexity of the painting using two
seven-point adjective pair scales "familiar- unfamil-
iar" and "simple-complex". Familiarity and complex-
ity were rated because they were reported to be able
to influence preference[6, 7, 8, 9, 10, 11] and there-
fore were potential confounding factors in this study.
Then, the participants were required to evaluate the
affective impressions of the painting using a list of
21 seven-point semantic differential (SD) scales. Cho
and Haraguchi (2013, 2014)[12, 13] developed this list
through an extensive literature review and experimen-
tal studies on Japanese people’s affective evaluation
of Western painting using SD scales. The scales are
shown in Table 1. The presentation order of the scales
was randomized for each participant. Like in Session
1, a small white cross appeared in the middle of the

screen between displays of two paintings to remove
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the after-images. The display order of the paintings
was randomly determined for each participant.
Before Session 2 started, there was a training trial
which told the participants how to use the platform
to fulfill the tasks in the session. For half the partic-
ipants, the training trial used a Gogh painting which
was not used in the formal trials. To the other half
of the participants, the training trial used a Gauguin

painting which was not used in the formal trials.

3. Experiment 2

3.1 Participants, Platform and Stimuli

We plan to recruit at least 20 participants. Like
in Experiment 1, all the participants should be na-
tive Japanese speakers, have normal color vision and
have received no professional training in art history,
painting or relating fields.

The experiment will be performed using the same
platform and PC as in Experiment 1. The experi-
mental stimuli are the validation-set paintings used
in Experiment 1. The experiment is conducted using

the Japanese language.

3.2 Procedure

In this experiment, the participants conduct af-
fective evaluation without style learning. In other
words, this experiment directly performs the familiar-
ity, complexity and affective evaluation part in Session
2 of Experiment 1. Figure 4 shows the procedure of

this experiment.

Trial 1 Trial 30

Affective

Evaluation using
SD Rating Scales

time

Figure 4 Procedure of Experiment 2.

4. Data Analyses of Experiment 1
4.1 Screening of Participants
We screened the participants by examining their

learning performance of the Gogh style and the Gau-

guin style respectively. The learning performance of

P1-2

each participant regarding the Gogh paintings was
computed as the accuracy of the participant’s answers
to the two-choice (Painter A or Painter B) question
about the Gogh paintings in Session 2 of Experiment
1. The five least typical Gogh paintings were not used
in the performance evaluation. The learning perfor-
mance regarding the Gauguin paintings was calcu-
lated using the same method.

In terms of the Gogh paintings, all participants
showed high accuracies. In terms of the Gauguin
paintings, however, two participants correctly recog-
nized only three paintings. The data obtained from
the two participants were thus excluded from later
data analyses. The rest 20 participants were 13 males
and nine females of ages M = 23.62 and SD = 7.51.

4.2 Effects of Familiarity

The familiarity score of each painting was computed
as the mean of the rating scores of the painting on
the scale "familiar-unfamiliar" which were obtained
in Session 2 of the experiment. The results show that
all the paintings have a familiarity score smaller than
1.0, which implies that all the paintings were unfamil-
iar to the participants. Hence, no painting should be
excluded from later data analyses, or in other words,
familiarity is unable to exert confounding effects in
this study.

4.3 Psychological Dimensions of Affec-
tive Evaluation of Paintings

The rating scores of the paintings were averaged
across the participants in terms of each SD scale.
The Kaiser-Meyer-Olkin test for sampling adequacy of
the averaged rating data shows that the overall mea-
sure of sampling adequacy (MSA) of the data is 0.77.
The Bartlett’s test for sphericity of the data reveals
that significant correlations exist among the SD scales
(P < 0.001). The results of the two analyses indicate
that the data are suitable for the factor analysis.

Next, we processed the data using the factor anal-
ysis. Factors were extracted using the least square
method, because Cho and Haraguchi (2014)[13] used
this method. Main factors were defined as those with

eigenvalues larger than 1.0. Then, the factors were
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rotated using the promax method. As a result, three
main factors "Nervosity", "Individuality" and "Pref-
erence" were extracted. Table 1 shows the factor load-
ings of each SD scale after the rotation. The factor
Nervosity explained 36% of the overall variation, In-
dividuality explaining 28%, and Preference explain-
ing 26%, adding up to 91%. All the SD scales have
a degree of communality greater than 0.74. These
measures imply that the three factors are enough to
explain the SD data.

All in all, the results of the factor analysis demon-
strate that the affective evaluation of Gogh and Gau-
guin paintings are composed of three psychological
dimensions Nervosity, Individuality and Preference.
The nervosity score (NS), individuality score (IS) and
preference score (PFS) of each painting were defined

as its factor scores on each factor.

4.4 Categorization and Prototypical-
ity Score Computation of Paint-

ings

In Session 2 of the experiment, with regard to each
painting, we asked the participants to rate the ex-
tent to which they think the painting was pained by
Gogh. We averaged the rating scores of the painting
across the participants and named the average score
the "Gogh-like score" of the painting. The "Gauguin-
like score" of the painting was defined in the same
manner.

If the Gogh-like score is larger than the Gauguin-
like score, we classified the painting into the category
"acquired Gogh-style paintings" and defined the pro-
totypicality score (PTS) of the painting as its Gogh-
like score. On the other hand, if the Gogh-like score
was smaller than the Gauguin-like score, we classi-
fied the painting into the category "acquired Gauguin-
style paintings" and defined the PTS of the painting
as its Gauguin-like score. The results of the catego-
rization show that the two acquired categories contain
nearly the same paintings as the real-world Gogh'’s

and Gauguin’s paintings do.
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4.5 Style-Specific
Preference Relationships

Prototypicality-

With regard to the acquired Gogh-style paintings,
there is a negative linear relationship between PTS
and PFS (Pearson’s correlation coefficient = -0.812,
P = 0.001, plotted in Figure 5(A)). We also found
a negative linear relationship between NS and PFS
(Pearson’s correlation coefficient = -0.717, P = 0.009,
plotted in Figure 5(B)) and a positive linear relation-
ship between PTS and NS (Pearson’s correlation co-
efficient = 0.642, P = 0.024, plotted in Figure 5(C)).
These results suggest the possibility that the detected
negative relationship between PTS and PFS is a spu-
rious one mediated by NS.

Regarding the acquired Gauguin-style paintings,
there is no significant relationship between PTS and
PFS (Pearson’s correlation coefficient = 0.313, P =
0.205, plotted in Figure 6(A)). Also, no significant
relationship exists between PTS and NS (Pearson’s
correlation coefficient = -0.383, P = 0.117, plotted
in Figure 6(B)), although there is a negative linear
relationship between NS and PFS (Pearson’s correla-
tion coefficient = -0.852, P < 0.001, plotted in Figure
6(C)). These results imply that, in the case of the ac-
quired Gauguin-Style paintings, NS failed to bridge a
significant relationship between PTS and PFS.

Concerning complexity, we computed the complex-
ity score (CS) of each painting as the mean of the
rating scores across the participants obtained in Ses-
sion 2 of Experiment 1. We found no significant cor-
relation between PTS and CS (Pearson’s correlation
coefficient = 0.035, P = 0.913), between CS and NS
(Pearson’s correlation coefficient = 0.269, P = 0.398),
or between CS and PFS (Pearson’s correlation coeffi-
cient = 0.128, P = 0.692) with regard to the acquired
Gogh-style paintings. This implies that the detected
PTS-NS-PFS relationships in terms of the acquired
Gogh-style paintings could hardly be artefacts caused
by CS.

5. Discussion

The data analyses of Experiment 1 show that, with
regard to the acquired Gogh-style paintings, a neg-
ative linear relationship shows up between PTS and
PFS. However, we also found that NS positively cor-
relates with PTS and negatively correlates with PFS.
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Table 1 Factor loadings of SD scales after factor rotation.

P1-2

Factor identity

SD scale

Factor loading

Factor 1

Factor 2 Factor 3

Factor 1 (Nervosity) FFEE T2\ (unneurotic) - MiFEE 7% (neurotic)  1.078 -0.183 -0.280
W5 AT (relaxed) - iR L 7z (nervous) 1.038 -0.093 -0.064
WA (warm) - %72\ (cold) 0933 0272 -0.066
FaXP 77 (gentle) - BEA& 72 (strict) 0.881 -0.080 0.117
{DBWNW (relaxed) - iE D D& 7z (nervous) 0.870 -0.052 0.140
B47% (cheerful) - RS (gloomy) 0.771 0354 0.094
B3\ (bright) - B\ (dark) 0.660 0313 0237
# 1L\ (happy) - B L\ (lonely) 0.633 0460  0.172
ZF o074 (soft) - [\ (hard) 0.614 0.005 0.348
PE LW (gentle) - FLEEZR (rough) 0.543 -0.493 0.450
Factor 2 (Individuality) fEPE#Y7Z: (individualistic) - *E 7R (ordinary) -0.276 0.943 -0.021
B )72 (exciting) - PLEFNZR (calm) 0.160 0.936 -0.045
178 (dynamic) - K17 (static) 0.093 0.929 -0.118
BN 7Z2 (emotional) - BEAIMZ: (rational) 0.014 0.925 -0.086
AL (unstable) - Z5E L 7= (stable) -0.362 0.763 -0.406
JkF72 (flashy) - Hik72 (plain) 0.244 0.757 0.184
MW (interesting) - 2 % 5724 (boring) -0.114 0.664 0.659
Factor 3 (Preference) 4 & 72 (like it much) - B\ 72 (dislike it much) -0.124 -0.097 1.068
%L\ (beautiful) - BV (ugly) 0.005  -0.082  0.985
B (good) - W (bad) 0.001 0059  0.966
R (pleasant) - AR7Z% (unpleasant) 0.083 -0.005 0.914
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acquired Gauguin-style paintings.

The positive NS-PTS correlation tallies with the re-
ports that Vincent van Gogh suffered from mental
disorders, possibly Miniere’s disease[14], PTSD[15],
acute intermittent porphyria[16], and/or epilepsy[17],
and the mental disorders linked with his artistic
creativity[18, 19]. Thus, it is reasonable to interpret
the correlation as that, when watching a painting by
van Gogh, people tend to use the intensity of the sense
of nervosity that the painting elicits as a crucial clue
for evaluating its prototypicality. As to the positive
NS-PFS correlation, it accords with our daily expe-
rience that nervosity is not a pleasant feeling. These
two correlations made us consider the possibility that
the observed negative PTS-PFS relationship was a
spurious one which was bridged by nervosity, as shown
in Figure 7. In addition, considering van Gogh’s great
fame in Western painting, it is interesting to find in an
empirical manner that non-experts in Western paint-

ing tend to dislike typical Gogh paintings.

a negative relationship

Preference

Prototypicality

a positive relationship L
[ Y e " anegative relationship
! Nervosity }
l\ ________________ /
Figure 7 Summary of results of data analyses of
Yy y

Experiment 1.

With regard to the acquired Gauguin-style paint-
ings, no significant relationship was detected between
PTS and PFS. Furthermore, although a negative rela-
tionship exists between NS and PFS, as in the case of
the acquired Gogh-style paintings, no significant re-
lationship exists between NS and PTS. This is fairly

6 Relationships among prototypicality score, nervosity score and

preference score with regard to

understandable because nervosity has never been re-
ported to be a characteristic of Gauguin’s paintings
in our literature review. The observation that the in-
ability of nervosity to mediate between prototypicality
and preference accompanied the absence of a signifi-
cant prototypicality-preference relationship deepened
our suspicion that nervosity acted as a confounding
factor in the case of the acquired Gogh-style paint-
ings.

These results suggest that, in different paint-
ing styles, different prototypicality-preference correla-
tions will be detected owing to to different psycholog-
ical mechanisms (including mediating effects of con-
founding factors such as nervosity) that underlie the

correlations.

6. Summary

This study aims to experimentally clarify whether
the relationship between prototypicality and prefer-
ence of paintings varies across styles. Two psycholog-
ical experiments, one with style learning (Experiment
1) and one without style learning (Experiment 2), are
conducted to remove the effects of potential confound-
ing factors.

Experiment 1 is completed. The factor analysis of
the affective evaluation data obtained in Experiment
1 show that the affective evaluation of Gogh and Gau-
guin’s paintings is composed of three psychological di-
mensions Nervosity, Individuality and Preference. In
terms of the acquired Gogh-style paintings, the cor-
relation analysis detected a significant negative lin-
ear relationship between prototypicality and prefer-
ence. However, because we found that nervosity pos-

itively correlated with prototypicality and negatively
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correlated with preference, we conjecture that the
detected negative prototypicality-preference relation-
ship is a spurious one bridged by nervosity. This spec-
ulation is further supported by the results of the cor-
relation analyses of the acquired Gauguin-style paint-
ings in which the incapacity of nervosity to mediate
between prototypicality and preference accompanied
the absence of a significant prototypicality-preference
relationship. Regarding the acquired Gauguin-style
paintings, nervosity negatively correlated with pref-
erence, but had no significant relationship with pro-
totypicality. These results imply the possibility that,
in different painting styles, different prototypicality-
preference correlations will be detected due to differ-
ent psychological mechanisms underlying the correla-

tions, such as mediating effects of confounding factors.

7. Next Research Step

Our next step is to finish Experiment 2 and to
conduct a comparison of the results of Experiment
1 and Experiment 2. Through the comparison, we
will clarify whether nervosity actually is a confound-
ing factor that bridges the detected prototypicality-
preference correlation regarding the acquired Gogh-
style paintings, as well as the core questions in our
study, that is, whether there exists a direct relation-
ship between prototypicality and preference in terms
of the acquired Gogh-style paintings and in terms of

the acquired Gauguin-style paintings.
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Abstract

Despite its benefits, technology can negatively affect human
behavior and emotion unconsciously. This research tries to
support the attempt of positive computing through the
development of a system based on ACT-R cognitive
architecture to prevent rumination, repetitive negative
thinking. The proposed system consists of two sub-systems:
data collection sub-system and distraction sub-system. The
former collects searching data (e.g., website URL, image
URLSs) immediately after the individual visits a website. The
data will be collected through a browser extension so that it
will be compactible for any computer and stored in local
database. The latter includes an ACT-R cognitive model that
utilizes such data as well as physiological data (e.g., eye
movement, gaze fixation, heart rate variability) directly from
the individual to predict rumination while searching through
websites. The model is activated by a browser extension upon
starting it. In addition to predicting rumination, it provides an
implicit intervention for rumination based on a concept of
nudge which affects human behavior and decision making.
The system displays a product image on the screen as
advertisement. After rumination is detected, the system
changes the image to mildly intervene not to keep ruminating.
Keywords — Cognitive Architecture, ACT-R, Mental

Illness, Rumination, Positive Computing, Computational
Psychiatry, Website, Advertising

1. Introduction

In recent decades, more and more innovative technologies
have been invented to facilitate human lives. In the meantime,
technology, especially the internet, has unconsciously
changed human behavior and emotional stability. For example,
some people are facing the internet addiction—that is, to have
difficulties distracting oneself from the internet [1], [2]. Some
are having less empathy and even involving in cyberbullying
— an aggressive, intentional behavior conveyed towards other
people like mean comments on social network sites and

uploading embarrassing personal videos/pictures of others [3],

[4]. These side-effects of technology are a source of mental
symptoms such as stress, anger, anxiety and depression.
Therefore, there has been an increase of interest in field of
positive computing: the design and development of
technology to support psychological well-being and human
potential [5]; and computational psychiatry: a diagnosis and
treatment of mental illness with computational method such
as building computational model of human cognition and
reinforcement learning to address psychiatric problems—in
other word, mental illness [6]. In this paper, we will follow the
objective and methodology of positive computing and
computational psychiatry to build a cognitive model that
provides a diagnosis and treatment for mental illness to people

under controlled environment such as website.

2. Related Studies

2.1 Mental Illness

We have reviewed several papers regarding to mental
illness, and depressive rumination—which is the preceded
stage of depression and considered as serious mental
symptom—is needed to be treated prematurely [7].
Depressive rumination is defined as the self-focused repetitive
negative thinking about the cause of his/her depression [8], [9]
which prolongs dysphoric mood and sadness [10]. Some
researchers have claimed that rumination associates with
mind-wandering, a state that one’s thought is out of focus or
unrelates to main task [11]. At the moment of mind-wandering,
rumination distracts one’s attention and concentration from
achieving main task and replaces the position with thoughts
about one’s past memory such as disappointments and
mistakes [12], [13]. In addition, many studies reported the
symptoms of ruminating individuals: they are more likely to
have attentional biases for negative information [14], [15],
[16]. People who engage in depressive rumination are facing

a greater risk for depression [7].
2.2 Cognitive Model

To address the problem of depressive rumination, we will
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build a cognitive model that is based on Adaptive Control of
Thought — Rational (ACT-R) cognitive architecture. The
ACT-R [17] is capable of simulating human cognitive
operation according to brain regions such as visual module in
the model that simulates human vision is imitated from
occipital lobe. In this research, we refer to two ACT-R models.
First, van Vugt et al. [18] applied their recent computational
model of mind-wandering and proposed a method of
implementing the model to simulate rumination. The model
simulated chunks of different moods (cheerful, content, down,
suspicious, and insecure) of 100 normal participants and 100
ruminating participants. The model is able to produce
frequencies of chucks in each mood that were recalled during
mind-wandering and predict an effect of rumination against
performance on attentional task. The simulation result
suggests that ruminating participants tends to fall into mind-
wandering because they retrieve negative moods more often
than control participants who retrieve chunks equally. In
addition to van Vugt et. al.’s model, Itabashi [19] created a
cognitive model based on ACT-R to simulate a reminiscent
photo slideshow. The model tries to select an image that
matches participant’s memory by using image data and
physiological data. The former is from images in participant’s
photo library that were processed by image recognition—the
image data are tagged from the viewpoint of who, what, when,
where. The latter is from participant directly. Participants wore
a heart rate sensor, myBeat, at the beginning of the experiment.
The model receives heart rate data and uses it as a noise

parameter.
2.3 Advertisement

By applying the framework of the above previous studies,
the current study aims to construct a system to predict and
distract rumination. The system includes a cognitive model
predicting rumination through a simulation of memory
chunks associated with moods. In addition, it includes an eye
tracker to collect physiological data from user in real time and
use it as parameters to predict rumination more accurately. To
distract rumination, we focus on the concepts of nudge [20]
which is an approach of implicit intervention that affects
individual’s behavior and decision making. As an example of
nudge, we can consider the slight change of choice
architecture where options are presented to lead individuals or

group of people to positive cognitive biases encouraging them
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to choose the proper choice. Moreover, the previous study
[21] suggests using nudge to prevent behavioral risk leading
to major depressive disorder. One of the suggested methods is
to influence subjects to employ adaptive coping mechanism
over maladaptive one to deal with stressful situation. We also
found that advertisement can used as a nudge to influence
customer’s behavior and decision making. For instance, an
advertisement showing message “DRINK MORE WATER.”
followed by “YOU SWEAT IN THE HEAT: YOU LOSE
WATER?”, is a form of nudge [20] which does encourage
people without forcing them to drink water. Therefore, we see
great potential to adapt Itabashi’s model that recommends an
image associated with memory to build the model that shows
advertisement based on user memory to draw attention and

mildly remind (nudge) user not to keep ruminating.

3. Objectives

In this research, we hypothesized that the cognitive model
built with ACT-R could yield an accurate prediction of
rumination—not just a simulation—by utilizing physiological
data, and the concept of nudge used in form of web advertising
banner could draw attention and distract user from ruminating

while searching through websites.

4. System

In this study, we propose an intervention approach for
depressive rumination by applying van Vugt et al.’s ACT-R
model [18] to predict rumination and create a system based on
Itabashi’s model that distracts user from ruminating.
Moreover, we try to improve prediction accuracy of the model
by physiological data: heart rate variability (HRV) which is
able to signify degree of depression including rumination [22]
and eye movement and gaze fixation to indicate level of
attention, etc. [23], [24]. The system will be in a form of
browser extension that can be installed on any website. It will
show an advertising banner of products that is images on
websites that the user has visited before (encoded in user’s
memory). The advertisement is processed by the model to
show most relevant image associated with user’s memory in
terms of recency and frequency. The advertising banner will
function as a distractor: drawing user’s attention from
rumination while searching through websites. The system

consists of two sub-systems: data collection and distraction.
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Table 1: An example of a table in database that stores user’s searching data: user ID, timestamp, website URL, and image URL

user id timestamp web_url img_url

1056724477 | 2019/7/3 12:12:09 | https://www.amazon.co.jp | https://images-na.ssl-images-amazon.com/images/l/
51%2BYxxM-PAL. SL1000_.jpg

1056724477 | 2019/7/3 12:12:09 | https://www.amazon.co.jp | https://images-na.ssl-images-amazon.com/images/l/
61p70zqexOL._SL1000 .jpg

1056724477 | 2019/7/3 12:12:09 | https://www.amazon.co.jp | https://images-na.ssl-images-amazon.com/images/l/
618m86YqQ3L. SL1000 .jpg

1056724477 | 2019/7/3 12:12:09 | https://www.amazon.co.jp | https://images-na.ssl-images-amazon.com/images/l/
61A75HOU2xL. SL1500_.jpg

5.1 Data Collection Sub-system ..
Physiological
Database [
data
In this sub-system, we will create a Google Chrome v
. . . Image
extension that logs all image URLs on any website that user Recognition
visits including web URL and timestamp and remotely inserts x
Product image
into database as can be seen from Figure. 1. data
Transform data
¢ Eye movement,
Chrome Image URL, etc. ACT-R Data Gaze fixation,
. < User
Extension l HRV
Activate
Chrome the model o ACT-R Model
Extension
iSelecl an image

Database Adbvertising

» User
banner

Figure 1: The flow of data collection sub-system ) . .
Figure 2: The flow of distraction sub-system

The chrome extension automatically inserts data into . .
. . ) As stated above, we focus on product images that will be
database in four columns: user ID, timestamp, website URL, .
. . . used as advertising banner. Therefore, we connect the system
and image URL as shown in Table 1. In the test trail, we . . ) ) :
. with Google Cloud Vision, a machine-learning-based image
obtained around 2,000 to 5,000 rows per hour. . i i
recognition software. The system retrieves image URLs from

5.2 Distraction Sub-system database, passes to Google Cloud Vision to categorize images

) . ) i which a certain user has seen and produce results such as type
Figure 2 displays the flow of distraction sub-system—the

) T of objects, labels, and color. Figure 3 is the result from
ACT-R model (the middle part of the figure) in this system

) ) ) ] requesting Cloud Vision API to detect an image URL of a fan
receives data via two ways: physiological data (e.g., eye o ) )
] from a shopping site. It shows that, for example, the image is
movement, gaze fixation, HRV) from eye tracker and heart ) ) ) )
. . . . classified as product with 88% detection accuracy and is
rate monitor (the right side of the figure), and data obtained ) . . .
categorized as mechanical fan with 86% detection accuracy.

from user (the top left part of the figure). )
The ACT-R model processes such data to select and display a
product image on the screen, predict rumination, and distract

user by changing the image to another. The image will be
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chosen from criteria and parameters such as recency and
frequency and is expected to be relevant to user’s memory.
Google Chrome extension initiates the model immediately
after a web browser is opened. This way, the system is
compatible to install on any computer. The ACT-R model
transforms product image data and physiological data
transmitted from the user in real time into ACT-R data to use
as parameters. The model selects an image from the pool of
images shown on the websites that user has visited and
displays on the screen as advertising banner. While the user
searches through websites, physiological data is constantly

transmitted to the model as a cycle.

{"responses": [{ "label Annotations": [{ o \
"mid": "/m/01jwgt", ;
"description": "Product", b
"score": 0.8828333, "topicality": 0.8828333},
{"mid": "/m/02x9841",

"description": "Mechanical fan",

"score": 0.8628455, "topicality": 0.8628455},
{"mid": "/m/Oh8n8m?2",

"description": "Ventilation fan",

"score": 0.8209952, "topicality": 0.8209952}],
"localizedObjectAnnotations": [ {

"mid": "/m/019dx1", "name": "Home appliance",
"score": 0.60034335, "boundingPoly": {
"normalized Vertices": [

"x": 0.18847057,"y": 0.13999999 },
{"x":0.80023533, "y": 0.13999999 },
{"x":0.80023533, "y": 0.7790588 },

{"x": 0.18847057,"y": 0.7790588 }1} } 111}

Figure 3: The result of Google Cloud Vision processing an
image URL of a fan in a shopping site

5. Summary

This paper describes the fundament of a system based on
cognitive architecture that predicts rumination and provides
an intervention (distract) through the concept of “nudge” to
user while browsing websites.

In the future, we expect a cognitive model that can detect
rumination more accurately and a system that distracts
rumination more effectively. We plan to apply the method that

predicts mind-wandering which was proposed by Bixler &

P1-3

D’Mello [25]. They used an eye tracker to observe
individual’s attention (e.g., gazing data, pupil size) when
reading a book. With an application of supervised machine
learning algorithms, the result achieves a 72% accuracy rate
to detect mind-wandering. Therefore, our future model would
include supervised machine learning algorithms in a

collaboration with ACT-R modeling to predict rumination.
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Abstract

Food tastes better and people eat more of it when eaten
with company than alone [1]. As a good example
demonstrating an influence of social factors in tasting
foods, eating together can change tastes of foods better.
Although several explanations have been proposed for
this social facilitation of eating, they share the basic
assumption that this phenomenon is achieved by the
existence of co-eating others.

Recent studies have demonstrated that the social
facilitation of eating was been observed when the
participants ate food with watching a TV program.
However, it is unknown the critical factor to yield the
social facilitation effect of eating by the video images. In
this study, we presented three types of videos: 1) a person
is eating potato chips; 2) a person is talking on the phone,
with someone other than the experimenter or the
participants; 3) a phone and chips are put on the desk
without anyone. The participants tasted popcorn during
watching each of these videos. When they watched the
video of others eating food, the participants ate much
more popcorn, than watched calling video or the video
of the food and phone just put on the desk. The
subjective evaluations of the popcorn were also better
tasting in the eating condition than the two other
conditions. These results suggest that, eating behavior of
the other people was a crucial factor to induce a social
facilitation of eating.

Key words — social facilitation, food intake, eating
alone, eating with others, video images

1. Introduction

The social facilitation of eating refers to increases in
food intake when people eat together, as compared to
when they eat alone [3]. When people eat together in
company, they typically communicate with each other
and experience social bonding [4], which helps them feel
comfortable and relax. These positive changes in mood
or atmosphere, in turn, may lead to the social facilitation
of eating. The presence of others has a direct effect on
the human eating behavior. There are a lot of studies that
have shown the food will taste better and people will eat
more when eat with others [5]. However, no studies had
ever questioned whether the presence of another
individual in fact is necessary, that for producing the
“social” facilitation of eating. This maybe because that,
the presence of other individuals is usually treated as a
basic premise for producing the social facilitation of
eating. The primarily because this facilitation has been
observed when an individual ate together with other
individuals [1].

Recently, a new study reported that looking in the
mirror can make the popcorn taste more delicious and
people will eat more [2]. In that study, all the self-images
reflected eating behaviors. It is unclear whether “eating”
images are crucial to produce the “social” facilitation
effect of eating. The study also demonstrated a similar
“social” facilitation of eating. Even when participants ate
a piece of popcorn in front of a static picture of
themselves eating. This suggested that, static visual

LRI

information of “someone” “eating” food is necessary
condition to produce the “social” facilitation of eating.

A study suggested that watching a TV program also
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can have social facilitation on eating. Bellisle et al. [7]
measured food intake when participants watched a TV
program. Intake was significantly greater under
watching TV condition than the control condition (read
atext on insects). A pervious study also showed, watched
a TV program that draws the participants’ attention much
more and make them feel relax [9]; by drawing attention
away from the food as it is eaten in much the same way
as eating in the presence of other distractions.
Pleasurable activities which draw attention away from
self-monitoring elicited more intake and the facilitation.
These positive changes in mood or atmosphere, in turn,
lead to the social facilitation of eating [10].

The previous studies reported that eating whilst
listening to the radio or watching TV increases amount
consumed [6]. The TV shown were pre-recorded video
tapes including no relevance to food or eating. The
listening is just a detective story, without video images
presented for participants. In both these two conditions,
the facilitation effect was observed. These results
suggest that just listening to someone talking enhance
eating. The previous study also suggested that just sitting
around the participant could effect on how much they eat
[8]. So, we make the prediction that the mere existence
of others in the video, that can increase the participants’
subjective feeling of tasting food, and also eat more.

In our daily life, for most people, watching TV or
some videos while eating is a relatively common state.
In this study, we used videos of the other person to assess
whether “eating” video images are crucial to produce the
social facilitation effect of eating. In order to illustrate
the comparison between eating food and doing other
things effect, besides eating condition, we set up other
conditions, a person is talking on the phone, with
someone who is other than the experimenter or the
participants (calling condition), in addition to a control
condition, a phone and chips are put on the desk without
anyone (absence condition). In this study, anyone was
not present beside the participants, but a person with the
same gender with the participants appeared in the video.
The person in the video do something (eating or calling)
may affect the participant food intake. The participants
watched one of the three types of videos: eating
condition; calling condition and absence condition. We

calling condition
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hypothesized that “the food will taste better and eat more
when participants see the eating video than doing other
things’ video.”

2. Experiment

Stimuli

To test the predictions, we set up an experiment in
which individuals ate alone when watching the video.
Adding information about the presence of others, we
prerecorded different conditions of videos and playing it
for the participants during each condition of the
experiment. In the eating condition, a person is eating
potato chips. In calling condition, the same person is
making a call, instead of eating. The person called an
individual who is other than experimenters and
participants. Just like we see the stranger making a call.
As a control condition, any person did not appear but the
chips and the telephone are put on the desk (absence
condition). In order to minimize the impact of other
factors, we recorded video for female and male. In the
experiment period, the female will watch the video,
which is also the female in it. The male will watch the
video, which is also the male in it. A female screenshot
images as shown like the Figure 1. In keeping with the
absence condition, all the three conditions of video in
this experiment are silent.

eating condition

absence condition

Fig.1 Screenshot images of the three conditions in video.
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2.1 Material and methods

2.1.1 Participants

Thirteen female students and fourteen male students
who studied in Nagoya University participated in this
study from April through June 2019. Their age ranged
from 19 to 26 years, with a mean age of 20.75 years old
(SD =1.92). We also confirmed that all participants were
naive to the purpose of the experiment and had them
complete a demographic questionnaire assessing their
suitability for the study—namely, that they had good
health, no food allergies, no history of eating disorders,
and no special dietary restrictions.

2.1.2 Procedure

We introduced three different conditions into the
tasting period in a randomized order. The video images
lasted 90 seconds in each condition.

Each experiment comprised three consecutive phases:
Pre-tasting survey, tasting, and post-tasting survey.

2.1.2.1Pre-tasting and post-tasting. The pre-tasting and
post-tasting surveys were presented before and after the
tasting period respectively. In these two periods, we
assessed the mood states survey. The Japanese version of
UWIST (University of Wales Institute of Science and
Technology) Mood Adjective Checklist (UMACL) [11],
[12] was used to assess participants' mood states, as was
the previous study [2]. It comprises 20 items that
participants must rate in terms of their applicability to
participants' present mood on a 4-point scale (from
1=“definitely not” to 4 = “definitely”). In this checklist,
two independent factors were provided. The scores of the
specific 10 items (e.g., active) composed energetic
arousal (EA) and those of the other 10 items (e.g.,
nervous) composed tense arousal (TA). Each score
ranged from 10 to 40. The combination of these two
factors structured mood dimension. For example, higher
energetic arousal and lower tense arousal indicated the
increase of pleasant mood (positive mood) [11]. In the
pre-tasting phase, participants were told that they would
be evaluating the taste of different types of popcorn, and
that they could eat as much of the popcorn as they liked.
At first, participants would complete the mood states
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survey. After watching all the three condition videos, one
more a mood questionnaire was also conducted for the
post-tasting which was done to analyze changes in mood
before and after the experiment.

2.1.2.2 Tasting. To examine the influence of the three
conditions, a 24-in. vertical LED monitor (38 cm x 57
cm) was placed on a desk before the participants sat. The
different conditions were taken in advance and displayed
on the monitor (absence condition, eating condition, and
calling condition). The water and the popcorn were also
provided on the desk in advance (prepared just before the
tasting).

After participants completed the mood questionnaire,
the tasting period began. With an alarm call signaling,
the video began to play, participants also began to taste
the popcorn while alone watching the video. After
another alarm call signaling the end of the tasting period,
then they completed a short questionnaire indicating
their subjective evaluations of the popcorn. The
participants then begin with a new condition with the
new popcorn, which delivered by the experimenter each
time. Finished watching each video and each taste,
participants were required to respond the same
questionnaire about popcorn for each time with a new
one.

For the subjective evaluations of the popcorn, the
short questionnaire contained a number of questions on
a 6-point scale (from “not at all” to “extremely”) that
reflected participants' subjective evaluations of the food:
Like “How good is this food?” “How do you feel about
the quality of the food?” So on. We also calculated the
consumption ratio of the food subtracting the ratio of the
quantity of the remaining food from its initial quantity
ratio. The procedure is shown in the Figure 2.

Experimental procedure

Tasting Post-tasting

g

Try to eat Evaluation
90 s) — X 3
T

Yar

r ol ©- -
ating condition ~———Evaluation for popcom

[Calling condition ———Evaluation for popcom

Pibzence condition == Evaluation for popcom

Adjective Checklist (UMACL)

Japanese version of UWIST Mood
Japanese version of UWIST Mood
Adjective Checklist (UMACL)

Fig.2 The procedure of the experiments



2019000 0000000036000

At first pre-tasting, participants fill out a mood survey.
For tasting, the participants begin watching one of the
three conditions video in random order with alone tasting

popcorn, after watching, filling the survey about popcorn.

The same step is used to complete the second and third
video watching and popcorn tasting, with new popcorn
for each time. At last post-tasting, participants fill out
another mood survey, then the experiment complete.

3. Results
° 40% ¥
&
£ 30% *
e B Eating
5 20% -
o T Calling
£ 10% - 18% 169
£ O Absence
0% T T T 1
Eating Calling Absence
consumptions
Eating Calling Absence F=14.64
Mean 24% 18% 16% P< 01
percentage .

Fig.3 The vertical axis shows the average consumption of
the popcorn, the horizontal axis shows three different
conditions (eating condition; calling condition; absence

condition). *<0.05.

The vertical axis represents the mean percentage of
the consumption in each condition (eating condition;
calling condition; absence condition) in Figure 3. The
mean consumption percentage of the popcorn in each
condition was analyzed using a one-way analysis of
variance (ANOVA). The results indicated that there was
a significant main effect of consumption (F (1, 23) =
14.64, P < 0.01). Post hoc analysis revealed that the
mean percentage of popcorn consumption in eating
condition was greater than those in the two other
conditions. The consumption of popcorn in eating
condition was significantly higher than calling condition
and absence condition. Under calling condition, there
was no significant difference from absence condition.
That is, under calling condition, it did not have the social
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facilitation effect.

6
oo %
5
= M Eating
c 4 420833 [
s : J ook 7 Calling
8 3 - 3332 3.87b
€ O Absence
2 .
Eating Calling Absence
goodness
Eating Calling Absence ‘ F=4.50
Mean rating | 4.5 4.2 3.9 ‘ P<.05

Fig.4 The vertical axis shows the mean rating of popcorn,
the horizontal axis shows three different conditions (eating

condition; calling condition; absence condition). *<0.05.

Participants' ratings of the popcorn were shown in the
Figure 4. Participants' ratings of the popcorn in each
condition were also analyzed using a one-way analysis
of variance (ANOVA). The results indicated that there
was a significant main effect of goodness (F (1, 23) =
4.50, P < 0.05). Post hoc analysis revealed that the mean
rating of subjective evaluations of the popcorn in eating
condition was greater than those in absence condition.
Under calling condition, there was no significant
difference from absence condition. That is, under calling
condition, it did not have the social facilitation effect.

Participants rated their mood state before and after
tasting in terms of the two independent scores (EA and
TA). Our interest here was to assess whether there were
any changes in their mood state when tasting popcorn
before and after watching the three different condition
videos. There were no significant differences between
the ratings of EA in pre-tasting and post-tasting period
(pre-tasting: M =23.96, SD= 6.45, post-tasting: M =
22,58, SD = 5.66). There were also no significant
differences between the ratings of TA in pre-tasting and
post-tasting period (pre-tasting: M = 33.63, SD = 4.79,
post-tasting: M = 35.54, SD= 3.39).

4. Discussion
Our main findings in this experiment were that the
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popcorn tasted better and was consumed more, when the
participants tasted popcorn alone watched a person
eating video, than watched an absence condition video.
The result was consistent with previous studies that
social facilitation of eating might also occur without the
actual existence of others [2]. In our experiments results,
there were also have the social facilitation of eating
occurred in eating condition.

We analyzed the experiment results, of calling
condition and absence condition, on the consumptions
and the goodness of the popcorn. There was no
difference between the two conditions. These results
suggested that, in calling condition, even the other
person was presented in the video image, there was no
significant difference. That means in calling condition
did not have the effect of social facilitation on eating.
Present results appeared that mere the person is not
enough to have an effect for facilitation of eating.

But a previous study, compared the listening condition
and the watching TV condition [6]. They both have the
effect of social facilitation. In the experiment, the TV
program and the listening tape were all have the auditory
stimulus. In our experiments, when watched the three
videos, participants could not hear anything. This is the
difference from the previous study. In other words,
auditory information is also sufficient to produce the
social facilitation of eating. The lack of auditory
information in calling condition may cause the failure to
observe the facilitation effect. As the previous study
suggested, not only watching TV, but also listening a
tape without images, as long as the sound can be heard,
the facilitation effect was occurred. Maybe the auditory
is also another crucial factor for the facilitation. For the
next step, we will use the video with the auditory to make
a further research, if the auditory is necessary for the
effect of facilitation. As for our present results, the
videos had no auditory stimulus, just using other people's
eating video images can produce the facilitation on food
intake. We can suggest that eating maybe a necessary
factor for social facilitation effect.

Present results appear to be similar to those found in
studies on the social facilitation of eating which
participants actually taste food with real others, which is
often attributed to the highlighted mood with others
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[11,[3]. However, the scores of EA and TA did not
deviate from the center of each score range (from 10 to
40 scores); there was no significant increase in mood
between before and after the tasting in the present study,
when participants were eating in front of a monitor with
watching the video. Which suggests that the facilitation
effect observed herein could not be attributed to the
influence of mood.

The present findings provided us the opportunity to
understand an important aspect of the social facilitation
of eating. In the future experiments, how does the brain
react when people eat under different conditions it will
also be considered to design the experiments to measure
the correlation of EEG. Measure the change of the ERP.
See if in that condition will have the effect on social
facilitation of eating.

5. References

[1] C.P. Herman, (2015). The social facilitation of eating. A
review, Appetite 86 61-73.

[2] Nakata, &Kawai, (2017). The “social “facilitation of
eating without the presence of others: Self-reflection on
eating makes food taste better and people eat more.
Physiology & Behavior 179 (2017) 23 - 29.

[3] J.M. de Castro, E.S. de Castro, (1989). Spontaneous meal
patterns of humans: influence of the presence of other
people, Am. J. Clin. Nutr. 50 237-247.

[4] K.A. Patel, D.G. Schlundt, (2001). Impact of moods and
social context on eating behavior, Appetite 36. 111-118.

[5] Boothby, E. J., Clark, M. S., & Bargh, J. A. (2014). Shared
experiences are amplified. Psychological Science, doi:
10.1177/0956797614551162. In press.

[6] Bellisle F, Dalix AM, Slama G. (2004). Nonfood-related
environmental stimuli induce increased meal intake in
healthy women: comparison of television viewing versus
listening to a recorded story in laboratory settings.
Appetite; 43(2):175-80.

[7] Bellisle F, Dalix AM. (2001). Cognitive restraint can be
offset by distraction, leading to increased meal intake in
women. Am J Clin Nutr; 74:197-200.

[8] D. A. Roth, C. P. Herman, J. Polivy, and P. Pliner (2001).
Self-presentational conflict in social eating situations: a
normative perspective. Appetite 36, 165+171

[9] M.M. Hetherington, A.S. Anderson, G.N.M. Norton, L.
Newson, (2006) Situational effects on meal intake: a
comparison of eating alone and eating with others,
Physiology & Behavior 88 498 - 505.

[10] V.1. Clendenen, C.P. Herman, J. Polivy, (1994) Social
facilitation of eating among friends and strangers,
Appetite 23 1-13.1030 (PMID: 7826053).

[11] G. Matthews, D.M. Jones, A.G. Chamberlain, (1990).
Reining the measurement of mood: TheUWISTmood



2019000 0000000036000

adjectivechecklist, Br.J.Psychol.8117-42.

[12] S. Shirasawa, T. Ishida, Y. Hakoda, M. Haraguchi,
(1999). The effects of energetic arousalon memory
search, Jpn. J. Psychon. Sci. 17 93-99 (in Japanese).

[13] Colin D. Chapman, * Victor C. Nilsson, Hanna A.
Thune, Jonathan Cedernaes, Madeleine Le Greves,
Pleunie S. Hogenkamp, Christian Benedict, and Helgi B.
Schidth. (2014) Watching TV and Food Intake: The Role
of Content. Doi: 10.1371/journal.pone.0100602

[14] B. Wansink, S.B. Park, (2001). At the movies. How
external cues and perceived taste impact consumption
volume, Food Qual. Prefer. 12, 69-74.

P1- 4



2019000 0000000036000

P1-5

7—02av7DTOEADAREL - KBRFEDORE —FHDOKRSE
WICEBLT—
Proposal of Method of Visualizing and Comparing
Workshops’ Processes - Focusing on Actors’ Behavior

AE BT, RO EETS, A N
Nozomu Kutomi, Tomohiro Sakaguchi, Yusuke Kita
TR, T RMER KT
Kyoto University, Nagaoka Institute of Design

kutomi.nozomu.83e@kyoto-u.jp

BE

AWETIE, V=2 ayToeDo [EHINE] [(£E
k] (ReREME) (ZEHBME] 2B LUARS, 7—2
vay o Tukv AR EENRTFHE LT AT
BERETS. ZToHEMle LT, THREY~—T Y
A YA =)V 2017] TlFONZ2DT =2 ay T
WZDOWTHPUE - IR 2175, ARFROFEX, 77—
7Y ay TOFEBRMOLEX, e BB IEHIET
LR D7z DER & 72 2 Al REME Z £ o T W
5.

F—U—K:9—49vav7, TOADOAHRIL, BRE
H, Ny — i, BETE

1. EC&®»IC
1.1 APROE=R

LD ERIZEDFOLAED [ED 1 DTHD
7 —2 2 av 7 (workshop. DA, TWSI| &HB&ED) 13,
FREECEMAR R Y, EF% < DBIZEWTHEK
IhTwd. HEY, KE¥, 71 URF, 2L T
RARFREDELZ L ONET, DL ITTNEIW
WS 247725 2 MM TE 50, LW FEEM [1] 12D
WTHRELRRINTWS, UL, TOBREIIRET
aWw., 2% WS kENZT N2 @Mz 7o A%
FioTHh, 2B EHETLII L I ZAHL .

ZTOWEES DHERIE, WSHEDOUTD &> 4MHE
LB EEELIIEZTWS,

1. [EBIME] WS MBI TEETHS. WS DH
#, 7—=, K%, AwonsdFik wEIZEA
TN 2 2 T Z E AL .

2. [ZFAEMWE] WSIZZERKICLZIEEFTHS. &
BOSIGPFEEL, RSP TE3IEACL-oTH
ZTH 5.

3. [HefEME] WS iZB 1) 2TEEN AR A D& EIX

REfEIIZ 2T 5. WS BRZ DML & 35D

TR L, WS D 7at A ARG BELRH 5.
4. [ZHWME] WSIZEBEDH 5 WIFEARKLEHY

ZHO. EED WS TR %0 & TAE] 2H

FIZEDE DL L, mENREEDOAZ S -

TWSDEEZHLDILIETE R,
ZhET 3. [FfEME) 1X, TYa e AMEILE
WTHEAKIZHBONTE ., e 2R T Ay Ry
EHWT, BEPhEy o2 LT IO A% S
W 2M5ERH5 (2, 3. Z05DFEIE WS %<
AL, fHx DERDHKFERED ORI 25T 5
ZeT2 [(HEAKNE] OFEIEESTWS., —AT
bk - AIFUED BRIV K E Wz, 2D WS 2\,
1. (MERE] offdEz R B 72NN R R 2155
ZEIFHEL W,

INIZRHUTEESIX, ZHOWSOTot A%
TRERD &S REATHSMIZ LT 2 Z & Z2idAa
7 4. £7z, 3. [REME] 2FR@ U ZERME HWT
WS Bt TcO7aw A& L725 2T, RPN
Wg B AMME AN &, FITHT B ENH O H a2
COEBOB ARV, WS DA & OBBERL,
1. [fERE] EDERET572[6]. LU IO
RTIE, 7—2%T-o%BMEDT O AIZDOWTIX
broTELT, 2. [ZEARM] OFBIZEL LB A
LZrlkTcERh o,

1.2 AMEOBMEFZE

AR, UEAME] (2 Em0] (REE) (ZE®
ME] Vo ZRBEICELD flA, 2O WS O2ekGk%E
R T 2R FEOREEZHNE LTW5.

Kz, WSIZBIT 28 ADIRDEMNMIEHL, 5
DXL RFETIL 182 N) DIFEIPE#BO Tk 2%
Mg DD EBIIZIEL, 28D WS (AT 22



2019000 0000000036000

D WS) 12U Tafifb - gz 475 2 2512, K
WMRDBRKAKDRERH 5. Tho LiieE e DR

BRTHIELT, WSZ2EDLSIZfFRAIEEVH,

WIS EBMAEBLIFERTFRERTIEETE S,

BAKM) 72 /53 & LT, 2017 48 9 HIZ 3 H &R f

I TEBKREY =T VA7 =)L 2017) (B

T, [SDS2017) ¢ ¥) 2875 WS EE2RL L L

T, FIZEEKORBENZER L-ERKZAY, &

WS @ 70t 2D FIEOHEE TRV, Al -

Wigw4r725. Zo, 1.1 80 1. HEE], 2. (%

EARME], 3.0 [WROM:) , 4. (ZHOME] G d 2

T, MDES AL > TTF—X2HET 5.

1. AR 22280 WS 125 s T & 2B EE % H
W, SREHNZ R ATRE AR T — X 2 DR WA T
fed 5.

2. WHOEMMED S5, [TEICRMICET ST —

RERET 5.

3. TEICRMOE(LERRIITER D L2 RT—&
2SS 5.

4. —MED WS IZHE S N EHD HIZ 3§ %3
filiT — & % HY %‘é‘é

ZZT, KWEIZBIT5 TEEK] IZO20WTHRRTE

<. —f&IZ, WSIZIRZEBDEMRNBET S, 72 X

LN S 1%, AR - E 5 - FEliodheas Ta7 X
YN—|, WS BTS2 75147, AT AV
N=IZH UTHEERTRD A== —, 3
iz Bs 27— XUUEE - M2 S THi%%E],
INEZWSAD (U= ay TEhF] mEez2%)
5[5, 2ZIZWS DFTEHEYTE 772 ) F7—
R—] ZIMATHEINTHA.

SDS2017 (2B W\ T, SDS2017 HKDEE A > /XN —
PHREE - HEH SRR L, & WS O -
HATREZTRTIT RS g LIEEhd Ax L,

WS M HIZEBROZmCEE 2T RS [SE) i
THRINT Wz, AFETIE, BiEz [EiEE Lo

LMl TX—HFr1¥—1, &2 [ZNE &
IO, WiH TR LEMKE WS

7272, & A -4 =20, ThTh—
R CITEN 2B DI TR WL, X7 0OTHIIH
Mz k>TSS, WS SHEEROELEHEPZ D
TAFIv I REBABHIET I ENTE DM, K
MEDFIEOEHRDO—D2TH 5.

P1-5

1.3 FIFROHHK

WD & S ICEMKE WS Z &k, EEMEH
RE7=ODREMLZTFIED 1 DTHY, NS 2R
AZARNTEL DT — X 2B LEHEMIZHMFTE S
MEzEEL2H00, SEZHAVCHOIMIZIT> Z &
W EBRADVGFEIET S [1]. WA T, KGO HHl
1%, SDS2017 £\ 5 1 DDA Ry DL TIFRbN
TR TR ANELRD 22D WS ULARRIZLT
57, 1. [ERIME] OEEZ RS 55D TIEAR.
7z, % WS OHIELUZMEOBEMZIEEEAAALTE
59, 4. [ZHIME] ~OFIHEFIA A THSE. X5
12, AEOITEIR A E EIWIZHE S 58 TIE, W%
FEOHRFUE-EROBIE T TT — X 2WET2D0H
THhDN, KT, EESHI Y M-IV TER
W SDS2017 ¥ WS A RY DR TT—REHFTWS,
4Ry MOEIT R T RN L HBE L - HETED
SN2, T—RIIBEROITENCREE SRE T
KHLTWB L EEWTIha W,

ARFEDHIZIEX, WS O—inz51EHT &%,
WD WS BEZ EHEIC oML, FEIENRHMRE 255 2
CIEFEENTVRY., KWL, WS O2E&%2 LD
RPBHETE2Z L 2HNE LT, WS oty
WO hHEREZRRTE2EDTH L. AHEOHIKIZD
WTIX4EHETHEZEL, SHBOFEL Lz,

2. WS 7OtRF—4DEE
2.1 SDS2017Ic2WT

ARED IR RTH % SDS2017 T, TERY
DRI 2=V T LADTHA V| IREOHH %G
HAIELMAR] NEHIZ228  BRIENZES
LRDTYA Y EGAZMT] REET—RIZLE
23 ® WS »%, [FRATC 3 HEEME N7z (http:
//wuw.design.kyoto-u.ac.jp/sds2017/) .

SHE®D> 5, #lHE 2 HH, 3 HHDFHTIZ WS

2V =2 %475, TOHEDFIFA—HTF AV =
—fEEINh TS, 3HHDOFEIX, & WS &FIZE
éﬁx&—%ﬁ@f&%y%—yay®% E Yk pa
F—=HFAF T LB N WS ~NOHE, ZLT

WS Z& ’HEV)J&D 2475,
SDS2017 2B 2 WS DSMFIZEF T 124 A (5

5, KFE 93N, BEBBRE 22 A, WSTFH 5.4 A),
F—=HFr1 ¥ =382 A (55, REBEBRE 42N, K
ZHWE 25 N, WSEH 3.6 AN) THor-.



2019000 0000000036000

2.2 EBEREBODOKREFTE®N

SDS2017 DA Ry b LRl R EEEL, B
RIMGERE X 3 HHOIRDIE D ORIz WT, A —H
FAPF—HZIMEOLBIZH LTI RS> Z & L.
ERMOERIE, UMFROIS2RIENSE2MMBI %
HIRNZ3ET L 7.

1. (WS oN%] s, SMEAN WS ke
LTiTo 8L TWAHREA. o 2 fz iR
TEHEROR—A L5,

2. [HEDRE W] SEMMHICEWT, &EAN
7= TREZUZEEHBLTWB%E. WS HND
B HPCREE DE 2 AT T E 5.

3. [HEOMEE] SIEEIZEB T 2 8EADH L
B, FREFNHRE WS IZDOWTED LS ITEL T
W=D E@E U T, WS NOFIZE L THMirT
5.

2.3 HEFTEOFH

U — 2 %4107 2 H¥% 7 o128 L (1 HHEZART -
T 1 TR 2, 2HHETET - T 1 T#2, 3HET
B, $ARTOEMEEIZN LT, &EEHEIZED X
DRI & T /Mol EOOAXD 4 LT
;7.

HIfi Tk 7z (WS ONE] [(BEHDIRS W] (H
GomidE] shzhizxdind 2EMIEHZZhZTh
£1, 2, 312, EERICHWZEMARZX 1 I2RT.
IhoDOEMEAE, #®ED SDSIZHTIEELD
52 4,6, 7) 28U TR S NZHIRZTTITIER L 7=,

F—=HFAF—eBMEOHIZE VT, (WS DN
K] TBI22COEMEBL, (HFOWMEE] T8
75 —HoEMEE IZLELTWE. 20—, [H
FOWR2 5] B AEMEE X, —RT 5 ehm
DEEPRZNEDD, F—HF A F—eHhEDOMET
BRUABRZERI W, HIZE, TV—-FNT53, £
OB FBINE - A= FATF=WNHIZEETNB D,
T—=2Z L TWBEMEN) —RFRT2HL, 7T—U %4
LIS ELTWEBA—HF AT =2 =T 35HIT
WRDER .

24 Bonhfi5T—49& WSEBEMNDEEZL

BREEADEIZIZSNE 112 A (FEEXR 90%) ,
F—=HFA4¥F =70 A (BIERIB%) »roffois.

P1-5

x1 [(WSOHNE] OEMIEH

ZM/EMEL 77 —<IZBNWT

I NS PiRYEw oY g Wil

(7T DDEBHEHIZDWT)

O : b fiieo72 O:f7hk-o7z

A DUTFR o7 x TR TWwan
Bz oW TDL 2 F v —

THA VOB HEREDL 7 F ¥ —
T4—IVRT—=2 Bl v7) v 7k
AREORIE

74T 14 THLU

TN —TRMEN DI THE

TAT 4T RESDOF— LN, FE
TAT4TDELD, Wk
TarNRAEVT, Ry Finy
TUv¥rT—va U ER

| | % %] ] %] %] %] %] x| DREW
K| | R R %R R | R R]—FAFE—N

#z2 (Ao HV] OBEMIEE (& &4 —
HFA Y —CIFEMIEEDE U T EERPRLRD)

BN/ EMEL 727 —<IZBWTHS XU TOIEA
o h (T DOOKREBEIZOWT)
©: X7 o7- O 7k o7=
A ADUITRo7 x fFRoTVARL
eSS
- U—KN93, D3
(BR-TATaT - b0%) EAHRT
(BR-TAT47 - 20%) {itiET 5, KE
X3
(T X)) ML, BT
(F—LRRAUN=F) YR—=1+T 3
- RO EEZ T2 (fE5 - fARZ R E)
- EIF3
F—=HFA Y-
-V—RN93, D3
(BR-TAT4T -b0%) EAHRT
(BR-TAT47 - 20%) {1iET 5, KE
X3
(T X)) HL, BT
(U= XEmE) A hu—LdT 3
(F—LXRAYN—%) YE—FT B
CCEGE - MR- R E) 525, BAD
&Y BT B




2019000 0000000036000

*3 [HEOWREEZ] OEMHA

HOMWUNOHBEZE L 720 (T DD% s
T, 3 HRI2kIZDWT) %
Q:&THES>RULE O:FS5K U7 +
A BLESREUE ﬁ %
x: ZIHRU DT # 1
HODHEHRETE - *

BINF D% FHE L 7= *
O -7z *

BMEZHECTE *
F—LT—=IREh o7z * ok
7 — 2 DT LD o 72 * ok
F—LEUTEERTA T4 TPREOE *  *

"Eonz

mEDHD S E/LNED -7 WSL DEIRE, 220
WS 2 A TORRE L.

% X - £ BRI X, 7RBHE2TITBI 5,
BHHEABIINT 20 E500AXPTLAINT VS,
IhsoiEBiEH LT To=1) TO=2/3) TA=
1/3) Tx= 0] LTCTF—&%2Em/ILL, 2FFEFD
SEBEHIZOWT, £ WSOEIE - A —HF A1
Y= NFNIZOWTEEMEZFE L 7=,

3. WS ORE#EOHT
3.1 WS 70t XDREFLETDOERL

AKHEITIX, SDS2017 2825 ME - A —HF+ A
P—NED X512 WS OO flAZEML, K25
W, e Uz 2 giihs s Z 8T, WS BE2ROK
WIZzoOWTHEET .

3.1.1 [WSOHZE] ID2WT

WS (BT 2HM 0 MANEDORME, A —HFA
Y- BMEDOMTHIEET 5728, (WS DNE] O
MIEBIZDWT, & WS OFEHEZA#HLLZE D
N, M2DE2DTH 5.

ERESINE, hRMIEA—TF 1P —DkERE2E
T BOKTIE (WS ORNE] OFERIEE IS,
MEDBFNE AT T 5. £/, K (1) 2
FWEEL K DADORORMIF-Z 8%, HE (0)
MIBWZEARxZf -2 2KT. 2O00%ELH
B aE, BMELA—HFAH—& O THEWE
ERLUTED, REPMIEROLEENSGHTIANERE

P1-5

[ 3EMOERYEY (BWE) |

DEEOERAMY LT, I0MoEAThosiliz20T, 1@) 1o fa) Tx) @)

b b T E D Lo B, WIS ST T ¢ E
18E 28E 38H]
<3 <3
n Ci|lm Lilm
b gl 1| % 15| &
2270 (&[22 &
153
E | 8
| um me o il Rl i
T BEEOT—FT. | @ai- ol TOLSFr—
EOERBEOLET | Sy oRROEREED
GlvELd? L2Fe—
Fa=ET =0 W,
A L
Py BEOBE. 51
AR FATATHL
s o :
» T TUAGL i BEA
AENTHR
TAFT 0RO
F=LARA, R
TATATOEEN. b
FORSAELT RruFal
Tl F—ianiat %’
| 2 EneaBut-BR | y_y4z, 200 2
2. E0SRBOSL | gg s i r o) '
EULELEE? ERET 23
(BR-TAT (7 VOE) 5
)
O st | MRS BREES ¥
O ftiat B EmRET L g
APUEGSE (F A () f
* U TLMILY HA—ETH [
BROMAHRET S %
(18 IR &
[ [ ORES |
3 TOLRRLAR | suonsmmTe:
B . EofMEmLd ——
[EUElEmey | #UHEoR
O FThesmLr | FoLT—hkhot
eihil g SO RITH kAT
ADLEBEE | LcmEuTArT
#ASBLENST: | i swestsahs | ] |

B 1 SIS M U 7 B R

BTN Z s, WSHA#DIZONT (1) L2
Fr— (2 PH - TATATHL - DEB)TATAT
DUWH - 7o b RAEV T 4) TLEYT—> a3 U1E
N EHLD FLANEDER LTV SRR D2 5.

X2 OFKIE, BMEPSF—HF A4 =%\
EZEMRLUEZHDTHS. 2RMIZEFINIVED
D, FEARMIZIIENE (), Tbb, A=A
YP—LPLEIZSMENWO AL EEZEALD 5.
iz, EORME T A7« THLUICBEL T, 28
MHIZ DT> T, SIEDFHDBEDMA TV SR
Rl hBb. i, ML IF vy —%iT7-727
5%, 1 HHOFRIHIEBME L A —HF 1 ¥ —
VRARETHLDIINL, FHRTEEVPRONS. &
MELFA=HFAF =T [LIF v —] ORZFITHE
N ZHREENPEZSNS.

3.1.2 [BEBDIRZEW] IIDW\WT

BN - A —HF A F— DR S\ OH DRI
bzE%T 520, [HEDES ] OERIEHIZD



2019000 0000000036000

ML OF v —
THAERLOTF v —
J14—ILRD—0, 8

SREEDEIR, 37

AT U

IEE
F-LARHEE, EXR
AT+ T DFHR
Joks1E>D
TLE>F—2 a2

Bl %1482 B &1 &2 &l
188 288 '3
ElIES)

Bl #1482 A1 %112\ ®
18H 2HH 3 1688 | 2HB '3

d—HF A

P1-5

1.0

00 ||
HI 41 2 B 461 %281

BMEEA—HFAT—DE

2 (WS ORNA] 0% WS FHEDRIEZE(L (F : B, s A—HF1¥—) Zz0%s (H)

u-k75. weos I

EBHT
HTT3, RREESD |
M<. B3 -
HR— T3 -
EEORRREEETS - B

BOETFD
Bl #81 #%2 | A1 &1 %2 &l
1HE 288 |3

ZiE

U—R9D FEDHD

#FTD. RESED

1.0

M<., BiRI3 o6
I kO-ILT3
HR— T3

52%. 8Z3 0.2
121 M a5 )

EHHT

BT %1 %2 | 87 &1 %2 | #l
188 288 3

FA—=HFAF—

3 [AZ0OkRL8\] 02 WS PR ZL (K 2, A A—HF4%—)

WT, & WS OFEHEEZ ALz (K3).

MM S, BINEIE WS ORIETIZY — 27 P
PEWZODEEL, TEISTAT T REDEREAR
WU7Z0, U—20XEmEHEE - BEL, BYETIEA
YN—%YIR—bMU7Z0 HEOHEMKZIEX%Z LTV
T2 ahb. 72, BRI -T, V=R
U, Bo kW, HiTT2IR2BVOHI AHALH D,
SMEBE O/ TORBRENEML TWD Z EPRE I
Nnb.

FEH» S, WS DREiEIZEWTIE, A—HF 1% —
DD FHENE WS IZEoThLZTH DM, hilghs
W2z, BINEOFHEEE, V-0 &2Bl5L, YR-—
MEaZepEBLTIHONEZZ RS, F/z,
7 — 2 DWNEEME, REIEIREENE1IHOH
THRZIZHEIMUZZ ERRIEX NS,

3.1.3 [BEDOWRE] ICD2WT

M - A—HF AV —IF, SHERIZ B W T
EDLHSWilRLEZDTHASh. M4ld [BH D

] OBERIEEIZOWT, 4 WS OFHDRRKEZ
L2 RLEZEDTH 5.

Zh0F 1%, WS BB 220D D - 72 2 & % 34
L, BRI EF—LT—IDRIRPTAIT47T
NEONZZEZ2FMLTWEZZ 205, T,
WS DT L HICHN D2 RZICHEETE D &
SN2 Z EWRREINT VWS, BLOHANED R
M2 (K2) s LEabES L, AiFlEA—TF
AP —=ILEBLIF Y =71 =NV KU —7, BHIZ
WS NTOREEETOHFMNEZFEML Tz E X
CYATR

F—=HFAF =%, BRI Iz2oNT, BIMEN
HNEFRELUZZPF—LT—DRIZFML TV
5. D=0 DMTRT AT 4 TADFHH HHT D
IZONTHRZIZENRS>TWEDIZH L, BIEADHE
B LW BRSO IR % 8 U THI T i 2 AV
W, K223, 1 HEHFRIZEZfTbNW -V
IF ¥ —LSDHELD HATIX, BIEDHEFICS <
Wo TWARWY, F2EEEZERLU TWARWATEEMED
REING.



2019000 0000000036000

BOOHZRIETE
FUNSo
F—LT—=TOWEMo
D—IDETREN DI

FAF 4 THESNE

B #1162 | B 1 %2 | A
188 288 |3
e

BIENNERECET

SIECHE TR
. F— D= IHEN ST
D IDETH LS T

P1-5

1.0

0.8
. -
0.4

0.2

TAT4 TGS
0.0
BT 81 122 | B %1 %2 ®
1H8 28H 3
A—BFAH—

M4 [(BEOWMRE] O WS FaEORRLENL (£ 2, A A—AF19—)

3.2 NY—VUHBICE B WS OEFHIEIE

HIE 32 WS OFIIEIZE DTV TER Z2ITo 7. K
HiTld, XOAREMNBREEERET S0, FWSD
YA D & DB DAL N 2 — 2 D - D&
75.

3.2.1 FEETIRERFOMERWENRY—VOITE

BT — 2 2ER®bT 5L, MoKITHEMIEH,
HEDEFIPRHX DR ERDH, i, EDOFELK
MORBITHERBRTIENTE S, KTk, Z
DR EEMAMEL, JFEEAMETHIR T2 (Non-negative
Matrix Factorization; NMF)[8] & FH\\ 7z 8 & — 4l
Z175. NMF (&, 1551% EM L 8 X — 2o fig s
52 EHNE UEZEBMITFIETHD, NX—V
DEUTFFTNT A =R & UTHITENCIEET 5.

BRI, 24 HiTHROLNZKE WS ITBIT5HE
AT — 2 DFIEIC K 5175 2 fF L, 28 oD
79 2 KN EEMEB IR L 5A LD 2T,
NMF %z #/H 9 % [6]. AMF% TIE (17 BREEHE) x
(F: 154 BifilHE (= 22WS x 7 KifEil4R)) o 17 5] %
(17: EMEE) x (J: EHEEANZ — 2 O) D175
P X (47 BREBE X — 2 OF) x (F: 154 FfEH)
DITH W D 2 DORUZ RS 5. 175 P IFEMIEHE
ERERENLTAX 2L DTHSL. [THW
35 WS OEREHFIZE 1T 28X — v OflAad bt
THY, HPREVIFEZDAX— Ol % ff > T
W Z &R

3.2.2 [WSOHZE] Oy —29iF

WS TOH D MANEIE, SHEELA—TF1F—
TRBOMTHEALZLL T W (311 i) 728, KF

BT, EWSIZBTAA—AF1 ¥ —BMEHD
(WS D] OFEEE W, REX—V0EiTS.
NRE—=VE 5L LT LD THS. £X
&, BTVWERMEE, {FBRIX—2THB175 P %
ALz DTH b, (WS ODRNAE] ® 10 fHOERM
HEDS 5 DO = INTWE., ZTHhoD
N = IFEEEOBNVEEZ2EHN LZEDTH D,
MOELDEX NS

o NEA—V 1LV IF¥—

e NX—22FT74—IVRT—72

o NR—V I IFHELWNPT AT« THL

o NR—V 4 IINETOIEE

e NR—=V5ETAT4T7DOH®MP T LYY T—

¥ a UERK
ZHLE UZIDMANBRTH S Z L 5mARNS.

ZDONRR—=VERWT, fxD WSIZHEREZHTT
D EITS. BB TIE3 DD WS 2 A THE %R
D, [#] 2L TRT.

X5 DARIE, WSIZEIFE38 -2 DRE\L%E
BB 2728, 175 W 55 3 DD WS(#1, #2, #3)
WG Ao 2t U, &7 IR, £H0E]
R—=2 B E5H8ELEZEDTHSE. WTHhD
WSIZBWTH, KRENIINRZ—V 175 ED 5T
Moz S S, MIRAGROBURD S HFHEIZIHE F
D, TAT 17 DEREUERAN LIRS LD AR
BT ANRENC ENSL. — T, WS#1 131 H
HOFBTNRE—=22 (74 =V KU —=2) %7\,
WS#2 1Z 2 HEEFTHRX—Y 3% 4 %217\, S$&—
Y5 (LY T—Ya U ER) 3 HEICASTH
S5T-oTED, £72 WSH3 IS X—2 22T ALY
TodroRODIZ2HEDOFHIRETNANX—21
(LZF¥—) 175K, % WS OHD fHANED
s RNTWS.



2019000 0000000036000

L IF v —
THAEBRLOF v —
J14—ILRD—=0, HE

REDEIE, DA
FAT A THU |

53ZE |
F—LAHA, FXK

T AT A T DFEHE
JOMY1ET |
TLEFT—2 34K |

P1 P2 P3 P4 P5
WSORE/\F—>

X 5

P1-5

0.5

0.4

0.3

0.2

0.1

0.0

P1 P2 P3 P4 P5
WSDORE/I\F—>

P1 P2 P3 P4 P5

PL P2 P3 P4 P5

(WS ONAE] IWEH LK () &2 - L EREEOBR, () $% 320 WSIZBIF &% -2

DRBZEA (PLDS P IREFNEFNARR—V 1SN X—V5%2ET)

U—RY3, £EHD 16 _
EHET ,
2 TR, RESED
L B<. BT 5 B il
HR— 93 g
BEDREMFEE TS g2
BO LT3
U—R93. £EHD 08 4
>+ EHHT
| #EFTD. RESED B g1
2 M<. B293 o
e > hO-ILe3 04 i
H HR— 93
523%. ¥x3 -
BOFF3 | B
P1 P2 P3 P4 P5 P6
gt {RVAC A
X 6

#2 #3

#1
I 0.5

P1 P2 P3 P4 P5 P6

ro0.2

ro.1

P1 P2 P3 P4 P5P6 P1P2P3P4P5P6
RB3EN G-

(BSOS FN] ITEH U (£) &2 - LEMHEBEOMR, (H) %3250 WS IZEI1T 548

B — v DORGEN (P15 P6IRZENENNR =V 1O NRR—26%2KT)

3.23 BME - A—HFA4Y—0 [BEDIRDEW]
DING — VK

R & 5N R—Valrik, IRA2EENITHLTH
FERIEATE 5. [HEORZE\] (BT 5, &1
FHEANDTOOEMEHE A=A FAF—~D8DDHE
MIEH O & 15 HEICR L, RZ—286 T/ —
ViR T o TAERZ X 6 1ITRT

LIRS BN AKX — 2%, AXITEIEERL 3D
D WS TOIRBEF AR — v DORFEEZRL TV
5. FhEh

o NX—V 1@FBMENEAEE)—-RLL—HFA

P—=2H K —-1+T5%
o RNREX—=V2FBINMENT A T4 7THLUPIEEET

WA=HF A=Y KR—-+T3

NR—= 3EA—HF A —DBINE IERE %
Yo B

NR=2 4 FA—=HFAF =) — KL T&MH
BTAT4T7HLREEITS

NR—= 53BN - A—=HF 1 F=RIGHBEM
HEMODT AT« 7R N O BEETD
NE—=V 6 XA —HFAF =Dz 7 A
T4 T HUPHEERE 21T S

LD RMEAMDIRSBFENTH 5 LRI TE 5.

6 DEMD S, % WS IZHEER 2 Y THEOHDLT
5. WS#1 Tk, 1HEIEZSZ =23 (XA—=HFA
P =12 L BEHIRL) 2170, BRLICAAX—21%2
WTbnb 512> TWab., WS#2 TlE, 3 HEIZ



2019000 0000000036000

P1-5

IRV _ . S~ _
[FZUONSBDTZ] [ 7715« 77hiEsniz]
1.0
1 | -0.11 -0.09 0.35 0.23 0.06 0.00 -0.14 0.44 -0.25 0.18 0.35 0.31
B 4414 -002 -0.15 0.14 0.28 0.24 0.12 -0.11 0.48 -0.09 -0.03 0.26 0.10 05
= %24 -0.27 -0.00 0.05 0.26 0.28 0.36 -0.21 0.27 -0.03 -0.18 -0.07 0.36
5 ‘FEI{ 014 -0.18 0.19 0.22 0.44 0.13 -0.28 0.51 -0.28 -0.15 0.15 0.37 0.0
B 4411 -011 0.13 -0.00 0.34 0.44 0.15 -0.05 0.13 0.09 0.24 0.46 0.22
S -0.5
F1%2{ -0.25 0.22 0.44 0.03 0.40 0.17 -0.26 0.22 0.29 0.23 0.21 0.32
é" FET{ -0.22 0.27 0.40 -0.14 0.37 -0.08 -0.21 0.15 0.20 0.22 0.61 0.06
B -1.0

P1 P2 P3 P4 P5 P6
Y {AVACS R

P1 P2 P3 P4 P5 P6
RBEEN/\Y—>

M7 & WSORFHFIIEITSRLFNAZ—E (BFDOWLE] (55, 2ED 2HE) OHEBIBMR

DizoTNRR=22 (BMELEEZTAT4T7THL?
) Z1T-oTHED, BNEVPERINIT WS 247 L
TWVWAY, 2HEDOELEIZRZ—Y 4D TbNTHD,
BRI VEY T =Y a VEBICANT TA— A F A ¥ —
MY ha—NV%fFoTWA., WS#3 Tld, WS#1 &
HUEDIZNRE=23 (F=HF 1 =12 & B HERIE
fit) 2 WS B TR > TW\WB A, WS#1 L HaD
SHMZ o TRE—=v 4 (A=HF1 ¥ —=I12&?
V—NR) b Tsh, LTI SE2—21 (&
FHIZEBU—F) WA TW5.

ZD XS, NE—=URIEZEOIEE D SRz
HH L, & WS D70t 20425 80 fifb Rk
DO WS HETOhKEESIZT 5.

3.3 IRBB|WRY—2 &, SMEOFBRE
& DA%

AEITIE, RBEENSR — > & BN RS DR
WZOWTHEITS Z 2T, WS OFAMOMEZHKS.
X 71, BHEMEIZBIE2EZ -V DOETFESNE
ZOROSME O RE (EXIE FZ0RHo7-],
AR 74772860 7z)) OMBEZKRL -
HDTHB.

EM%ERSE, WS HEMETD/NRZ—2 5% WS
fgECTcoR 2= 3 OB EL, FEEUBEIEA —H
FA Y =DERIEMEE L2 0B A =1 P —
NEHITHFTEZENZDBR LD THIENLDE
WEREBIZ DR 52 e Dn5.

AT, WSBHREIZSZ—2 288, #Bd8x—
V5 DMENKREWN. BiIHEE, TAT4T7THLETDIE

FEERTAT 4 7HETNZ VWS EBGED OFER
BRY. —HTHRER HMFFEEOCZOBRLEZDT
BIRABEENIT AT A TIZDRNR oI e E2REBLT
W5, Kz 3 HEHOFRTOERHIX, %< D WS AT
LYY T =Y a VIZHANT TR E - 2 EE %2175 Rz
HotM, ZOHRTHEHEWIZERLEAE L WS IZBW
T, 7TAT 4T HREHINZOHIZRTAT 1 T7HE
FNTWAREMED B 5.

4. FAMEDBBEREE
4.1 AXHPEDRE

ARTIE, 1=ETEBELZ WSO [EBIME] [ZEK
M1 () (2 EME) OfEZERL S 5 £ 574,
WS O 7ut A0 a4l - ik FEE2RE L. ME
OEMMHEEEZARL, BFonzT —X 2 ERNIZ
WIS % Z & T, WS S FAROITE X RO RN
Zibz o0 X3 kL, WS @O & 2%
HEaigiml, WS OFHioMEICbiing Z AT
T2, K%z L 0B IEE72DIZAND & 5 i
PE-OTW5.

4.1.1 & WS ROZBEAANDDHTD B

2. [(ZFAME] OMEE X EIES X, He A
DIRBEEV DX, £ ERETORE SR LD
WCHOT B RBENH L.

AAFFETIE, WS ATHADKECREE % 5L T
FEWSOTakAELLTWS, UL, #EADT—
REBEESRTAILT, &IRGEDENDIND,
EEME WS Kb ERRGIET, WEEICkS. -k



2019000 0000000036000

ZI1E, M6 OEMD»S, WS#3 13ake LT/RX—
V3.4 DIRBEENPSNZ— 2 1.4 DIRDEFNAZAL
U722 &dana. UL ZDKETTIE, WS#3 D
FZAANDIRDEENDEAIZE S TH oD iTbr ok
W, RTOMMADNRR =2 347005 1,4 ~EfLL7ZD
bW L, HEMAIFT o= 4THD
BOMAIE LS 3AZLAZD, FE#HIZL-oT1
38 4DNRR=VEHESFAAPANEDL > TWZD
THAREMN L H B.
ZDEIBOMITED, WS %% EHRH S kD i
ELUTHNTHIENTELTHAS. WS, EHu
KT X A F Iy ZIZERT /NS 2l LTH
ABIENTELDTHS 9.

4.1.2 HBEBLICEIT-EE

L3 HiCHRIZBR Rz & 51z, RWfRD kTl
R DOKEEIZREIE > TV D

FTAREMMEID T THMADORME KWL 72
HDTH Y, MERHIXEBRINIRNA T AREENT
W5, ZHIFEMEREIKRT O XL 5RETH S
M, EDLIBRNALTAPELTED, TNE2HIET
BENTHEHEINEI DIFEEIZRFIRETHS.
BAADIRD FENZ O WTIFEMBKZ T Tidm L, ¥
HNARED LY REN T -2 20U TCHEE L
PR HEEEZ NS,

72 WS 7P Z HHRMIZEELTEH 5D
WD AR D TR, WS B & [ g2
KT B ZENET SN\, B2 SDS2017 Tl A R
v MNETOHE L, BEHICE 2O THEZ KD S
2137, ZOMEOHEID LI BVWEEZIOND.
WS EZiIZB 9 2 M A e Wi 51F, & 0Bz
ERDBERETH .

4.2 AHHEROERE

4.2.1 s> WS ~DIA

AR DIRET 2 FIEL, F— X OHUE k%
FTHZLIZLoThk%7 WSBHZW L CHETAZ 2
MTE5. 77— MNEHPRMOXE D ORERE
X, WS ORI EW, 0O HNZREIZRTT
HHIZEHT 22N TES. EEE, AETHVS
N-ERMIEE 2RO SBIZ1E, MELERINTVDS
SDSIZV P —R—MNEL W L HEEL, #BED SDS
XS 2158 [4, 6, 7) 2@ UTHE S WK Z2FIHU

P1-5

7=, £72, MoroTHEINZ WSHE (722 21IE
(10D b U CEMEEZMG L, EfTs I itk
b, WS 1. [{ERHME] ® 4. (ZHEME] LT
DERINZME~NDEFATE 5.

72 BARWZE TR NMF 12 & 217500 f% % R FH L
T8 xR — U HiHE, & WS Oofh 5% WS ORI
HEMEMET2RETHEED, T—E0ELb5 L
NRR—=2VHEDLD. ZED WS ADGHZHED S Z &
T, HRIRBENDNR— 2 & T RENED D 5.

4.2.2 WS OERBEMOEHEFEDOAEEME

WS DA —=HF AP = LU TRETS-DDOHIRIZ
Z2UL, WSOA—=HFA T —DFHD-0, WSO)
THA VETNVOLE LALERBLEMED W [10].
»L, WSDFHFA VETIL i%’r<0)ﬁﬁi¥i§%[l%‘\ﬁt}
BHITH 20D 20T, TOHELEEIZIZS < DN
DS, REDOFiE%E AW WS 7ot 20 A
fb-HiglE, ZO&S0tE - EEOHOEED—D
CLUT—EDEMET DI LNTEEREZONS.

4.2.3 HBEFTM~DISADETEENE

EFELD WS, JVWERMZDL 22T T
7L, 2EPFTE/BLZLEHME SN, HE
DHGIZBEWTHZ EROHMIZ & > THEPRE R
7725 WS Wz Fik (725475 —=>2% PBL
BE) DEBAEYD AR s TWb, RIFFEOHNEIE
25 LB COEE MG & R OVEED D 5.

BEFME WS FZER UIIE UIERER 22 =k T
SN BN, ARE, HEET ML - &M DFEREH
HEMiEEBOETEEL [11], AEEEZ ST
L1=ODMERTHS. T LT, MBHHOXREDE
RHZBWTH, SEEIZBWTIHIBERKT A XV b
EOETH, BEDFMIBWTIIKERZ TR TS
Ot 2ZHEML, FEEOHCHEEETHH I L
g hTw 3 [12].

FRZHARDWE T EHE T, SKETHT2

FIEFRIUESORENRINTEY, AHEOT
IR 2 IR D IE, KRB 70 4% 68 D 152 3634 12 s
ATE RN DH S5 [13]. F7/z, AFEIFEEH
Bz & 25l & BRI L CT\W 5720, BETEH
OFIHEH CTAMERZIRL, TOROEEHIEL
FTIENTELLLIE, BEESHEZENITHIEN
AHETH D, SWZ DL, BRIEENEMTIERL, B



2019000 0000000036000

BRIEHIi 2 HRE UTEI W & &, RIFRDORE
TEFERRIRELER 2 EAN TR H 5.

SR

1] &HF%, MEE (W) , (2012) EEH - =% 23—
~ DRI, HZER.

[2] A. Mabogunje N. Sonalkar and L. Leifer, (2014) ” An-
alyzing the display of professional knowledge through
interpersonal interactions in design reviews,” In
DTRS 10 Conference Proceedings, pp. 1-18.

[3] W FLE, MINEEAT, (2016) FEARME DX EE 2@ U 724l
ER7av ADFY A VIZBT A%, Design ¥ ViR
DU L 2016 FHEFRSCE, p.1104.

(4] LAY, ROTEVE, (ERETR, (2016) T —2 a3y TD
R 7Ta 20k e S, BART YA VRS
KRR, Vol.63, p.153.

(5] LN, BT, KREBRE, (2013) V-2 avT
THA V- Al 2L THES, BERAKRFEHIRE,
pp-37-39.

(6] AEE, WO, LB, (2017) V—2 v ay TITs
oA = AP —DIRDENRE— Vo, HRTY
A VERFFRREMEE, Vol.64, p.176.

[7] Yusuke Kita, Nozomu Kutomi, Tomohiro Sakaguchi,
and Kumiyo Nakakoji, (2017) ”Depicting a design
process for its richer experience,” In 2017 Inter-
national Association of Societies of Design Research
(IASDR).

[8] Daniel D. Lee and H. Sebastian Seung, (1999)
”Learning the parts of objects by non-negative ma-
trix factorization,” Nature, Vol. 401, No. 6755, pp.
788-791.

(9] ILEFE R, FEME (FE), AREENH (5E), (2016)
MR SEBERD T =0 ay TTHA v, =8,

[10] FREAZR, (2015) T —2 ¥ ay IFH A BT 2 HGE
CREEDOER, OO ULEE.

(11] FRHAL—, (2010) ZEFHM (26 2 fAEET 2 b)) , A
B,

[12] G, (2017) S0 SR O R & B2, HA

(13] A&, WA E, LN, (2017) 7—2 v ay TR
RECBIT T ZADERESNT - FEE O AR —
A —=HF AP —DIRBENDH 2 FI—, 55 42 [ BHE
VAT LIRS RERA.

P1-5



2019000 0000000036000

P1-6

I—2xV MINT ZHRBRITEIOSLEEZR
-VRIZ& 2 BHRMEOMRICET 2 1RE7-
Factors Influencing Empathic Behaviors for Agents
-Examination about the Effect of Embodiment-

e AT

, FRHE AT

Yuna Kano, Junya Morita

A
Shizuoka University

kano.yuhna.15@shizuoka.ac.jp

BE

AL TIIMEAN DK S %2l 5 EQ (Empathy Quo-
tient) IZEH L, i &g 2 LEAITE % 58 L
7o, 72, HENTEZG S TEREL L TAA—F ¥
NY TV T2 Lo THIEH I NS HRMEZ R L7-.
EEREIIZMEL 2 A\ O -V MZkDF vy
FR=NANT—=LZ2REL-EDTH 7. TOHEIC
BWC, 2 AOZ VY IBBMEFLT -V b
IR 2%, RADTZ—Y ¥ MHEN
FHORIEST D REHEZME2RE L, BEREE gL
7-. #EHE, @ EQ oSN IFMoT—Y =y Mo
A%ZII o=V y N EERTAHEELD -
7278, T OMEAIZEAREDE AT K-> TR L 7.
F—7— R #&%, VR (Virtual Reality), S

1. ELC®»IC

TR D 2GHIZFE L T L Bl aTix, av
Va—XBROOGNDZLIETEERAIE2ZFTTH
ETIERL, ANMHEMBRA VR I I aryziTw,
ANEZBUBRDS L HIZETFETHZ AN E{LTE
TW5., ZZT, av¥a—X NOHBERAIVES
7 avEERTAEED, ANERLOA V250723
VIZBWT, HRBRA VRS arvEiTD-HICE
W REI 2R TWD, HEEEIZIEHT .
HEEEN &%, HPONLEIILE, T OKIE%
RS, Wi WorzghiThs. ZDBENIC
o TABITEREGEN ICTHTFORNZIEL, HEE
HRIZA Y RT I avEITHIENTES. £o7T,
ANERHEETEZ a0 Va2 — R 2HET S, HDHWIE
HEEHE2 I Va2 —RIZREL, AHravEa—
ADRHEWZHELUDHS ZehTcEnE, Afeav
Ya— 22X AERELtOLSICERRA Vv ERT 7 ay
BTSN TEBLLEZRD.

AV a—RIHEBE N R EET B720I121%, £

O BRITFEI DR EDONETRBEBEDN D D, AN
T, ANl arva— g AokE e LT,
H o R 217, YN 275> Y v b
ez B Uz, £72, AROMLEEEIZBEES 547
BEBET 570, T—Y v Mz ABOILEEE %
FlEMTELERONBIERZMARAAR, NeAVRT
v avET) I TRNS LRNITE 2B L 72,

ANEHORBEEN 2B EHTEEZILNDTERL L
T, AWETIEN=F vV 7V F 1 (Virtual Reality:
VR) Z&k->TEHASINEHEKMEEZBRG L. 22T,
VR I ATMIZEER SN HERE2 2 — 124t
LEAMDMITH B, EHED VR Eifiio—3E LT,
HMD (Head Mounted Display) (2 #:5 X 115 7
BREM S TP E2EAIEDE TN ZAHEE A
FINTVWDE., ZTOXIBREICEIIS2T—-Y Vb
DA VERT I avi, BEORA VT4 TTN
AARENLEBA v ET7ave By, HEOR
BiL OMEAFERANAEETH 5720, ANEDFEYI &
FaEmEsTsZ e EEIhsd,. XoT, ARMD
MEMN R LEEZG EHL, T—Y 2y bADHER
TEEZBHNTEE X,

U EDEREDS, AREFZETIEAROIEEE 125
ZHT, WEEHEHETOATHIZED LS REDT
HEDEMRT S, Kz, AMflez—Yzvbo1 v
BTy a BT HENITE), D% 0 EARED
HEHE R L BE T 217ERE D b, B L TE DA
M frE oM 2 HIET. £/, VRICK->TEAX
NdHEMEIZL D, WENTEI 25 SHT N TE
2Kt & BT

RNV ED LS RN TH 0, LEREIPED
P,
‘—C‘\



2019000 0000000036000

2. BEHR
2.1 kAR

/\II_.\

NRYy=a—T &b HEET L IE, MADK
x5, RIS L2k o THEYRBEN | E
HIINBZ WS BENESE, T LU TA»EZ
720, U0, 170720952 2HEL, HBHV
T AR R, G E R RANERD Y
b5 DEZLFOEANER, MAXHFLATHED
RS, FREMAZLIZE ST, ZOELAZHS
Frwews @z SIS nhd 2w RIBE
WO K512, BROBZEIMAEGDE 5724k E D
TH5 [1].

¥72, Ko - Ty—)lizk3e, HBIMEZFIZOV
TOBHREEDE O ATHERLINTWVWS. ZOD
— 5T, FFEIIME T LE W, g o5EE %
WHELZWE WS HEZ KT 25D TH YD, THNIC
DEMNDEAILB L 1TES L RRT NS [2].

No Yy =a—T VIFHERE N OBEROHIZFEIED H
5L LTWAD, Ko Uy —) L& e [ 2B O
HDOLLTWE., 2D &Sz, HEENITZHRRESR
EROTZOMIRPHL <, NZLo THIRAPELZHE
MLEDTHDI bbb,

¥/, Npgr=a—x %, MADRKEEZ NI
FKHETEZ D, ENEITMADKIEICHEEEZI
TV E W7z, AN IBMER D E AN EJE T
5 HBIEE (EQ:Empathy Quotient) Z#ME L 7z. L
MU, ZOHBIRBUITEIRE 2 3FE DV TR,
EQ & fFEIRHE DS OME I IE, L4723 LRI 12
EDELSREDTHEDO0NoOND, T—YzV MZ
HBERTEZ 58228125 T, ABlEDA VX
S7varvEMBIZTAZeNAEEL RS, FIZTAH
ek, EQ 28Rt 200135 2 T, K
MATEINE D & 578 DTH 5 Hh 0BG %2 H
7.

2.2 WAMBEICE T 2RIEERET T HE
SREREE

BTN ABRIZBWTAERT 2 EIETH D, i
EDAVRT I aVITHETS, TOD, KN
TENCBE D B EAENITSE 2 Z 179 572012, AR
M BT 2 EIEDERL %2 M T 2 EBHEEZSH T
BILEDNTESD.

YA N=FR—= 7 — L3 ANEBROHE R & 2RI
BT Al T A a5 ATHE. IV a—

P1-6

RCHIHE N 2 ADZT—V x> M BINEN, 7¥—
ALﬁ#vv%f—w%?éH.wmmmewiﬁﬁ

I, BMEDOESIFELSOT -V Y s %
_AZ#@01<6%#T%MLK.%5$ﬁ@§M
BB AR -V 223 7812, 5 2EIE—EHHR—L
NE>TI RN, T—Vxy MIHERINEE&METY
AN=R=IVT = LMZBMU 7z [4]. TORR, Hx%z
ZAF=SEE, T — LEAOME & DILFEEEN
FZULKNEIZ 25728, MENOEFHEZE TS24
BIZOkh o7z,

X 512, Eisenberger & &Y 1 N—HR— L7 —L%
TV AT BHLMEDKD M %E MRI TEE U7 [5 [ ]
ZDFERRTIX, SMEPHEFR S N, PR 72 E A
ERUZE EIEHTAMOESTH 5, AR E
DIFFPRSI NIz, THEFMEFENT V¥ 2 — X THIE
INZZ—V 2V NTHDebhroTWEEETDH,
CDEIBEERMELNT VWS, 2D X, AHE
PHFZFELDA U RITIY a TBIFBRTT 1 7
EEBE T2 TR R I E2RLTWS., AWfET
ik, ZOBEOMEEMHEATLILT, EQIlioT
HIE X N B HEED R E D & S 278 25 &I T
DhrEBET 5.

2.3 HRMITHEHA3|IZEHII—VIV M

ity

ANevRy NOBICHERA VYR I7 Y a v %EAL
R BDDOHE 6] TiX, AFE ATYHHERA
VRSV avETSEDIT, AfMEATY, BXU
AWz N~ —Y o v b ORI BEENE%2H#
FTITLZZeDBBETHDEbhr>TWS. £z, HH
I—VzVheDAVRTIYavIZBT BH15E 7]
ugmf,@ﬁ®uﬁvb®ﬁ%bfvéﬁ%%%
HBZLIzkoT, AHEIDPARKA D22/
t%&ﬁb;ﬁ&ﬁ%%té:tﬁb#ofwé.:
DZrehrs, ANHiFaoRy bOIRZEHEWNIE->T, 0
Ry bEILDA VRS I aryMfFhnT Wb 2%,
F 5 CARRAOH2ZE/MO LS 1ImE L, BREz
BELTWBEZ bbb, RKETIEZZOEEZF]
HALT, ==YV MIIRA BV OMEAME 2R 78T
ANl v RI 7y arrzsE, AEOLENTH
FIEHTZENTE LMY 5.



2019000 0000000036000

2.4 VR &HRE

VR B 2 I T 25t LT, fliAAN
@%VPOA@%%%@&T%%%%%%M.C@
FEBTIE, VRIZE->THEZFERBRT LI LIZLD,
SMFFBHEMRTCOOFEENOILENGE o722 v
IFERMNHTVWD, DFEDHEEEZ VR THRERLZZ &
&y, BEADV TV TFANEEZY, HEOOMEH
NOHERHR IO EZ SN,

7z, AIUEZESIZKBHDOHFETIE, VRIZEK-
TEMBIZA—N—< D LD ERITEEN 2R
BT E RS 22k 5T, BEMHRRTOA
MANDOILEMITEZF EH L7z 9. ZOFEKTIES
IE 2L L TRITOEMER2 I ET WS, FE
Bz B K2 2T e Wo B EREREAINTWS
DED VRIZEX o> TEA XN BN % /S BB TH)
D 22k 0 R A L, BETORMITEIA
OB EEZOND.

IN6DZens, VREMIZBWTEHERMEERZAES
BEEITS>ZET, 41V&722arv)7)Fa4h
EFED, LEEBEI TSN EBNEZONS. K
Tl —y oy b ANEBRHBRA VRIS a

VEIFDIZENTELEEL LT, VREMIZEWT
PAN—R=IVT—L%ETH5ZTEHAINS, S
HOE KM OME % BigT.

3. AL

3.1 ZERZMmME

M RFOEREL 1 EEL L2 |4, Bik6 4,
M2 ZDEF 8 HDFEDNBMU 2. SINEH I EE
JID#E4 L LT 1,500 FHO®M % 157=.

3.2 #E
3.2.1 BB

AR TIE, 221200 EF YA N—=K— 7 —
LEWEUBEE2EELZ. BITHEOFERIZE W

ZIMFFEHRT -V Mk TR ST 5
2, HER I BEEE LTEMMLEZ. T LT,
AETI, BMEHEP DT -V b 2HEF
TENEDRDORENTE BRMEHRET 5. BIRRIZ
%, % HETE DTV b (=Y V b
2) %, DTV (T—Yzy 1) ITEERE
“,,m%wﬁ IERERT BEERITD. T TEMNHE
MI—V Vb 2ILERTZ2DTHNIE, T—V =V

P1-6

M LIZGBIZBWTHEREIND Z LTk 5. THITHL
T, BMENRT—Y b2 TIEHRL, ==YV b
WCHERERT 20 ThNIE, 3 /I X2 HHAN LG
RENb. ZOK D RRIBFLE S - BR, HL&EE
DEWE INLERBINFEORSLEEVERGTTEZ &
T, T—Yzv bOHLENITEIZ DT 5.

3.2.2 EERIE

:&'ﬁi@%ﬁ BWVWTIE, 231282 —#HOW%E%
BB, =LYV THD Unlty%)ﬂb\ . Z
_iO%ﬁ&4/ﬂ77/a/®%%%uﬁTéit
DHEEIZ 2 0, HETE 25 S T2 iz odi5
I—VzY bOEEEMFTE S, AWERIZB VT,
VR ##TdH 5 HTC VIVE IZ X > TEA I NS HIK
BHEIZEFEEL, EBIZR-ILEZBITE WS EH)I
£ oT, SINHEOIEMITEIN ] E 52 HET 5.

I—-YxzV hDEEE LT, BOWZHITSNZER—
NEXyyF 55L& L. BAICHIToNT
A= 2HETLEEZHIZ, T—Vxzr bEENPVS
JFERE A & 4 JEREAEEN T WA HIPH (T —Y = > b DJE
Eade U7z 8 i 8 D IEHF) £ TIEAR—
NEBONT, FYyvFITEEIICHFTLE. 55
DIT—T v bOFHEIZE ASH > TR —)VIdHiE
IZHE B 728D, SBINEFEIRE U BT HENDH 5.

3.3 ERTHY1v

AFEEFTIE, BAOHBIREIIGU 72T — AL ETO
SERENTENE DTS 5728, 2 (BES ik~ A%
vs. VIVE §&f8)x2 (= —Y = > b DR %\ O
VA vs. RFHERM) O 4 XM T TOHERE O
T8 % i U 72 (2 RS NGEHE). R 1134 DD
EEBEMERLEZHEDTHE. BMELF vy FAR—
NEFI > T—Vz v bE, T—Vzrvbhblez—Yx
Vh2D2 NEBRE LR, ZMEIZIE3ATEFYY F
A=V &ITD KB RETo 7. DURICHIESA L
IT—Y Y hOIRSENDMHANMD T NTNDIKHEEZ
BT 5 ERBFEOMIE 23T 5.

BEREOER

o XYUALM - LAREOHMEEF—KR—-F&
RYVAZE o T M TH S, HEIZF—
R—RIZ&>THY, R—L2EBIT58EXY
ZIZ & o TH .



2019000 0000000036000

® 1 FEEREM

P1-6

BAETTIR

< A %M

VIVE 4%

YUA - F—KR—-RNE2EELCHEL
75, 2 ANDZ =V b BREBLLE,

HTC VIVE % #/EL THEZ1T 5.

115.

I—YzzYbh2IZHR=N
- 7-BRIZIESINE 72 I ERT 5.

s g 2ADI—VzY M EEESE, B
. Bl LS HOI—Vx Y MNIT | Hb > HOI—VxV MNITVK
1iy1yb ¥ DITEIREATD. DATHEEREAT S
gg@ﬂ“@ YA - F—R— FEBELCHEE | HTC VIVE % BfEL CREE175.
{ 75, T—YxyvbhlizE=Ln I—Vx Vb LIZR=LDES ZBRIT
FEBAM | o B2 S v X AAMTIEIRE | 1252 X LnMTIRET >,

I—TxY b 2IZR=ILE - 7ZBRIZ
IEBME T TITERERT 5.

o VIVE &4 : 7 — L EOEAE%E HTC VIVE IZ
FoTIIO5MTH 5. HBIEIXETRICHESE L
T~y KRRV NTF 4 AT AI2k b, EEEHD
T Z LTI, A= V22 EEXHEHI Y
0—7 2RO DIBEEIZL > TTS.

I—VzV MNOIRZEBVOERMEDER

o ELM 2 ADZ -V Y I DE LSS, BN
FrdH5—HDIT—V Y MITI VYR LTEERE
TO5METH 5. FalOREERMEITHTEN—
ATAVEMEE UTERET 5.

o RIYHLM:T—Y 2 b 2R =V EZITH-7-
B, BESMEICR—VE2ERRTEEMETHS.
I—VxzV b 1IEBERFELALL, T—Vx
Yh2EBMEICT VA LIHRERETS. = —
VY MIKT B IETE) 2 PR B 72 DI E
T5.

INSDEME, T REESME, <7 AREES
f:, VIVE %5, VIVE R¥E%ESRM4E, adb
BTA4EOREL. SMEFEFXLRMETNTERELT
ol M, ZMEIZLZIAFIEES DL LR (228
WY, 147 0).

¥/, TV OB ERIZEELR VLD,
ZMHEZIZT =Yy bDMBIFANE X TIT 7=,

3.3.1 IR

KEBRTIX, TADEQIZIGEU 7 — A ETOHK
WTE &2 i 2728, SMEPSET—Y v b
DOREBUZEB U, F—Aahizrbsnz—Y v
Mz S BERE TR o720, EQ MX#MEHEMTH
L 7.

3.4 FHE

BN KRB EARDOBOR &> 7214, 77— L
V=)V BRI U7, B, RSN IHE
DY TREEMFITDIEBIEREDOT AN TV A %247
olz., TANTLATRTI—VYz VM1 AE—K—
THFyvFR—IN%E2TSE, TAMNHDT — LFREIK
TU#E, 5 —HDBIEAIETEIT R o7,

VAT DEGHIZ B ARERE D 7 — LR D S % il 72
TURAT LOYEM (RIS OEM, TV b0
BIEMER) 21TV, TDHE, 7F— L8 ETR-72. K
L7 — LHEEE CTH 5.

a R .

BJ 17— AERE

4 FMETOT — LEPK T U2, EQ OHIEIC
HEATZ.

EQ DHlE X, Nar=a—x 2 DBEMKD HARZE
B (1] % Web LD T > — k7 4 — LI BRAAES
DEHAVWCHE 2Lz, RIEHHDOT V7 — hAOD
FERKT Uztg, TDEEEREICHESE, ER
BT LT

3.5 WET—%

AEBRTIZIEQ, BMFuZ/2H5 L7, EQ X7 v
F— N7 d— LANDEEFERD S HS U 7.




2019000 0000000036000

BEO 38—V v MR =L EZITE - 721§
ML, 5 —~HDT—Yz Y heBMEDESL S
WCHRERU 729 % csv ERTH AL, T —% %3¢
TV A Y =6/ T—Y v hAOEEREEIE L
7. T—VxV b1 ANOEEKEE Agl, =T—Y =V b
2 NDEEREE Ag2 L9 5. A TidiEZEE LT, B
TD20%H/EL.

o |Agl —Ag2|: HET—V ¥ hADEERBDED %
Ry
o Agl/Ag2: &£ T =Yz b ADBRKEDILE %
RY

REELZMEIZBNT, T—Yx v b 2R@REMEIC
DAHAZRERT B0, ==z b 1 NOFREH D
mINE, T-Yzrh2 L BHRUHY, TV v
MlzHERULEZZEIZRS., £oT, BEKBOMFED %
RB7=012, Zooffixfie UT |Agl — Ag2|, &5
DT =Yy MIERBP MR- 7225 HEL L
T Agl/Ag2 2t e UTH-o 7. |Agl — Ag2| 138k
FRIZBRST—HDI -V hADNAAL T AZETRL,
Agl/Ag2 I 3HE R ITEEENIR IR L 10 5.

4. BR

4.1 BEREICH T IEIRBOLLE

B 2 ZRBINEORIRBDAG %2, |Agl — Ag2| &
FAWCTHIE LA T 7 Th s, 3 2x2 [BIEHTE (W
BRFN) x T—Yx Y b O EOOMEAN (BRE

W) DEr 2 L 72, £ OFER, HEHEE T —
VY b OIRDZECOMAEDO R HAEMIIARL RS

whrolz (F(1,7) =094, n.s.).
VIVE

2 BBMEDT—Y v hAD |Agl — Ag2|

|Agl-Ag2|

| Agl-Ag2|
T
S & S &

=
=]

<A

[=]

BIETTiE

[ Bk ek

BELZHEEHBEIRONGE P DD, FMH
TOERIB Z 1T 78 > 72868, VIVE AEERMFOF

P1-6

Bh, VIVE¥ERMGELDAERIZEVWZ LRI N
(t(7) = 3.746, p < .05).

B 3 1 E 2B NEOHRKE DG %, Agl/Ag2 % H
WTHKRULZZ I 7THD. RN 1 L EIFNIX
I—VzxYybh2I2E0EEKRL, 1 EhmrhiE
I—VzV P LIZEDESBERLT WD, £9 2x2 [#
P (WEREMN) x T—Y =¥ b DRS8N D[
M (WEREN)] 2 EEL 72, £ OREER, #HE
Hke =Y v DR EECOMEFAMED ZZ HAER X
BRYBORDP -7z (F(1,7) = 3.41, n.s.).

Agl/Ag2

Agl/Ag2
—

A VIVE
BAETT s

B m AR

M3 ®@BMEDT—T x> bAD Agl/Ag2

72720, ZOREIZOWTH, KMo EELEE
T840, VIVE RS540, VIVE
BERME LD, HEHICERICEWMER DB S W
(t(7) = 2.032, p < .10).

4.2 T —LBEBETORKRHE EQ & DiEEAE
P il

K2WFELXMHIIBI 2RIV Y bADOHEERE L
EQ DD OFERTH S, M OB~ AEME, VR
VIVE &ff: &7 >T\W\W 5.

XU AGMTOYIESM, VIVE &4 TlEE R
BizRonighr o7z, —HT, XVAFMETORIE
ZFIZBNWT, T—=V Vb 2ADEERE L HRVIED
MBI R SNz (r =0.723, p < .05). £7z, Agl/Ag2
IRV EOMHBENRR SN (r=—0.778, p < .05).

5. E®

CZETOMREEE LD, EQ & XD &S BT
MDA T B Dh, TOFEIERNIZED LS nd
DTH2h, FMLETEHZESHITERILEDX
IRBEDNEEET S,



2019000 0000000036000

* 2 KBRMETORKLE EQ & DM

Agl Ag2 Agl/Ag2  |Agl — Ag2|
M%) -0.288 —0.126  0.367 0.658
M(A¥5%)  —0.660 0.723  —0.778 —0.043
V(#%)  -0.120 0.087  —0.027 0.144
V(AR¥%) 0232 0289  —0.228 —0.341

9, K200 h»s, KREEAIFEETIERVD
DD, VIVE REEZMIZHNWT, SIE» S ORI
BRELLMPDIT—V v M 1?5’873”’)75‘07’”
Lo TAHEDEBIZEWTIE, SNHE ICEBIZES)
B IZLBEERMED, SINEIZERIGEB X
52228580 MN, BMEOT—-Y Yy MIHT
2RI EERTES. 2, 238D
BT TRz B0, VR ZRITOY — LFREIZ
EoT, 1 V&322 avV TV TaNEE>TTz
HEEZLND 8.

WIZFK2 &0, IV ARMBIIBIT B RIESZMETE
WT, EQDEWVWAEYT—Y v b LIz UTHER
7S5 2 eDbhrol. ZhiFT—Yz v b 2BEY
WZEEENTTLAZ2IZE>T, =T—Yz b2
WHERIFFALZEEZ N5, ZORETIE, L2
WZWUHDRF LU LT WS, HEEES 25 W»
ULHE LT, MFEZ2EEMIZIANIEEL WD L5k
R RBEN B IF5NB [1]. 20E5RVEDIE
MFEOHEMNGE2EL T L REE2 LD, HFEOHR
HEETHIRAMNILEREE 2 BB L2V LD TH
5. 7, —BICHBERE AV E I D M
Eﬁﬁ%ﬁéﬂéﬁ@#%é%ﬁ,%%t%%ﬁ&,
Fr-RloMmEEHERT S THSPHEREI NV X
12T B, LWHEMDH D [10]. D LIRS,
HTORTFZEREL 520, HTFOHESZEIEL
IR S BRWZ s, RINILEEE N E S W»
LHrEzonbd. ZOIZehs, EQOEWEINE
MI—VzV b1 Z2HEFTIEVIHERIT, =T -V
VN2 DEDITIEIHEE H T T L B & GBI

W2 & o TEGMIZEC L, ==Yz b 2ICH
P, AR EIhAEVWE I —Y v M1 2HERF
Lzl cE s, ZoEIE, K= - TL—200
MARB IO AKY b5 MUHE L EET S [11).
Wik, HBIEKRBE D021 NE2EHTE LS MHM
B EBRTWSE, ZOFEZIZEZTIE, HEGEHOE

WX, 2FEiz L c@EricEiron—yx
Yh2izHLT, ARY bIA4 MHREREZ WIS, &

BrlTz—Vzrv b1 2EERUZEMBIRT A Z 208

P1-6

TE3%., £/, ZOMEAD VIVE FFI2EWTHEMX
NTWBHHAD R 50 5. VIVE &/ Tld VR Z2/H
TEBIZHEERZEH ML, FryFR—ILE2ITII LI
O EEREREAIN, D12 0aro) T

VT4 BEES [§] T LI Lo THRAEELL, &
WFHEIRE ST, 2 % W I &\ o 7o Sl ik

n19), PR BIERAER L7 LT E 3.

6. &

AWFTEIE, ANEOHEEEICEHL, ==YV b
EXFRYVFR=NT—LEITIEVIAVERTI A

B3, MADIEREN Z2/7RT EQ L BET 517
BEED N, BXOHRENTHZ EHT -V
Y NDOBEROKRE 21T o7, BER, HEEEhoE W
MNIBEDIZDOAEEREZTS> T—Y v MIEERZ RS
w7z, £7-, HIC VIVE Z AW/ #EIZ L 33InE
DERMIZ L 5T, EQ DEWBINE DEIERDF O 23
Ve lotz, ZDZens, RAMNILERENIZ X -
TE|EHRAIZ =Y > b OIRS FVOMEEM: 2 JH
T5ZeT, BHIZ@EENTLHETEARFAL, FFAL
MHFLMEZ R T 2MEAVH D EHM L. £ L
TEMEDERMIZE T, 1252 avn)7
V7« e E 0BT, RIFRILEEE) %2
Mt L, Z OGS b & HERIL 7=,

AR

¥a1EY - Npr=a-—x,
VAT LB B BN

2] 79 VA - Ky - T 7—)b, (2010) “FLRET ZHEAA
BTEIFEDPEA T NDE I L

[3] Kipling D. Williams, and Blair Jarvis, (2006) “A pro-
gram for use in research on interpersonal ostracism and
acceptance”, Behavior Research Methods, Vol. 38, is-
sue. 1, pp. 174-180.

[4] Kipling D. Williams, and Kristin L. Sommer, (1997)
“Social ostracism by coworkers: Does rejection lead
to loafing or compensation?”, Personality and Social
Psychology Bulletin, Vol. 23, issue. 7, pp. 693-706.

[5] Naomi I. Eisenberger, Matthew D. Lieberman and
Kipling D. Williams, (2003) “Does Rejection Hurt? An
fMRI Study of Social Exclusion”, Science, Vol. 302, is-
sue. 5643, pp. 290-292.

(6] /NEFETRE, 5 HMAR, ILARL, EPEEQZ (2000) «
La—<raRy b VX I va izl 53R
A AL 2250 3CRE, Vol. 41, No. 1, pp. 158-166.

(7] AL, BAKASY, NEFETHE, (2018) “HE DR v b
DFEFHEDEZDIZ L > TRIFT B ZEHORE” I HRULHE
ZE2FCEE, Vol. 59, No. 12, pp. 2279-2287.

[8] Sun Joo (Grace) Ahn Amanda Minh Tran Le, and
Jeremy Bailenson, (2013) “The Effect of Embodied Ex-
periences on Self-Other Merging, Attitude, and Help-
ing Behavior”, Media Psychology, Vol. 16, pp. 7-38.

[9] Robin S. Rosenberg, Shawnee L. Baughman, and
Jeremy N. Bailenson (2013) “Virtual Superheroes:

(2005) “FLj&3 5 ZZhK.



2019000 0000000036000 P1-6

Using Superpowers in Virtual Reality to Encourage
Prosocial Behavior”, PLOS ONE, Vol. 8, Issue. 1.

(0] 1405, (2015) “b b oAl ZERL. 2EHT
BIDP

[11] R—=)b - TIlb—24, (2018) “RILR&GR”



2019000 0000000036000

WE AT« THABBEERRFOTHICREF

P1-7

B2 488

=

Free exploration with digital map and paper map

PATR SEHDT,

o FELL

Misako Nambu, Riho Kawabata

NNV 2 T2 TR R
Future University Hakodate
m-nambu@fun.ac.jp

M=

BHATRN OO L STHD [FHH5X) DL H 7, H
X% FIZ LN 20 ta B BIZERE T 2550 & %t
Gk UC, MRS & A~ RS O PRFRA TE) (F%
B, BEEEZR &), BINEAT O2EE, HRSOEEERICET
% EBIIRHE, BEROFIE & MR (v S A v T
) I ED X D IRBEORDH DD ERE LT, Ok
B, WX AT 4TIk > TRETEHNRE S BT
BU, RHXKIT LY BRI TE & L CORREEE
T2 ENRPHLMNNI o7,

F—U—F:EbdHoE, HHRER,
[FAT%

AT 27, e

1. [FL&®IZ

Aw— k74 CUF, A=R) OENELEZ 70%
iz, 2 DANRAEAOHXT 7V %z BEHIC
T DL 0Tk oTz. BRI E COMRIEE MR LT
VMRS, 15 72 WG 2 BV TR 72 E12iE, FT AR
ZPIZHAD 2 ERYTZ VRIS TETND. AR
HIEZIE, GPS IZ X ABIfEHOFR, BRI ~DF &
F—a, YRR GEMD) £R, FEOTFHR~DY 7
R EORENRH Y, ZNHNA~ARHIKOF] S E LT
IR FBRREN TN, LU D, A~ & itk
ORI TrE = — P OFBELI TN KD & 9 ZE
BDDDNTOVNT, FEMITHET L72F7EEd £ 0 %<
IE720y (cf. $HE, 2017).

ARFZETIE, BATEIOOE S THD [EHH DX

(R L, #iXZ R LR 620 A B HIcH<
HHIEROBHZ 55 E LT, MHIAM & 2~k
BISREDENZEILT, TREITE) (R, B L), &
I A~T D2EE, HIKSCERIRIZBES 2 @I, HR2R
DOFEE & 2R (v v T A TR [ D K D 7
HEWRHDLO0ERE L. 22 CHBEERZRY -
FT=Di%, BOCD X 5 2% DA LR, 2R
R BB A B E LW OIE S 28, HIKA T 47
DL TIER L, ENENOFRHKREZ L0 MR T
XDLEEBEZINOTHD. £, XTICL D HHER L
L7, PRRRFOEE B IME Gkat) SdT=®

SHTLLT KRB Z LITNA T, AT 4 7R3
2=—a AR RIFTREICOWTHIER LT
WAT-DTHD.

2. A&

SEERFHE  PRBRE R —BERIE A
[, 2~ AR Hi]) .

EERSME AANFRLORFAELMEST 10 1 (20
23 5% BBML, MHIKGEM & A~ RHIKSEIEC 5 #1
TOT X NIEID Y THRT.

EEREARE 2018 4 10 A AN 11 A TRIDKI 1
H.

BRIGFT AT, EBRBIENH E 0 iin
o Z L DIRNBUEHIX TH Y, BN, AL L,
FNDBH 5, HHINZ HAHRE 0T VWGETE L CRE
L.

RREE T EVWITNhb =T ITAIAT
(GoPro) Z¥#EL, &6 O—FI3BH ORI
LT S 72DIZ Apple Watch (V—27 7 0 RO 4—
XU hE) HAEE L.

FiiE MEXTIIG)IFTNO R & — MR E T
FEFREDOHFTHBEIL, Z0DYTH AT & Apple Watch %
B LT T OIS T, A3 YA AOMROHIK]
FIEBNME A YDA~ R E#E ST, HHEICERSR
T 5K OFR L. BREEROKITIH L2604 & L,
BRFIZRICR D OBRSIUIERICEEEZ RS X5
\EHE L T2, ~=T1E 60 ik~ 72 & 2 A THRBRE 18
L, EBREIIECEOEME Tl T 7. BHER
BIZHN T, TREDNL— MLHEZ: 8% A4 O ARICHE
WChbholz (vy 7 A7y FilEH). TOHBIHIZ
HIPIRCERARIZBE 92 T BIRURHI (6 THH), HHERRIC
B9 2 EBIAUREM (8 THH), J7Imidit & RIMEHE 2R
(SDQ-S : 114,1992) ~DlalEZRDT-. FhRIE, Bl
HI~OITEIFY (RKFEER) bEDE %Tﬁzﬁﬁf
Hotz. BBNEITIL 2,000 HOHEN b7z

(1B A 7 7



2019000 0000000036000

3. #E

AR TS BT 2R L L= 7 o —L REBRICL Y,
HHIPRERIEOITE) (FRiE8, AR &), SIE~<T D%
&, MU & PRERICBE3 2 @I, BB DR & Z2(H]
B2 EDOT —H B, 2 ZTIRB BIC, HHERET
DATHE) & REEDIHTHERICOWTHE T 5.

F7, ATHREE  ERREEE (X & — LS S RO A
— /LIS O DERMEEE) (2o, HI AT ¢ T2 &
D —BERGES T2 25, WTFhOREES
IZBWTH, AVREHIEM LY AR
FhewyiERavranz (X1).

4 2
35
3 1.5
25

g 2 g
1.5
1 0.5
0.5

0
#H AN—hT7AY

HITEERE
(F(1,8)=6.66, p<.05)

#H AN—hT7AY

EAREE R
(F(1,8)=15.17, p<.01)

K1 HXAT 72D
A TRARE & ECRREREE O SEAE & b

ZIT, BT OURRE MR LT & T4, X211
R LR, MREETIIAZ N D RS PO
FHE P Y & LT _A—ATER L TWW=0IZX L,
A REMETIE, BV & Ao e F v 7 S
7eHUIBIZ 8 2 K& O DB Z, HRIEICERIICBE) L
TV ZEBHLNICR ST, A~ RGO T
e (SRR 60 4) 1X3.71km THY, FRADE
WO THE (FEER 4km) (SN2 End, BUEE
WO R B THRFLE R DIRBE ThH T2 LR H 0
INZD. SHIC, FEMCIE A Lz X O# N TO
BRTHST=DITH L, A~REMETIE 5 P 3 #AA
HMEHIX O (X 2 N 2 RKE iz TRBEI LT
We, 2O Z o BARHIX OF R, RRITEIOH
0 J5 % kb B BEIRBHK] & 7p o TN ATREMEA VRIS &
niz.

7B, HHEERFICRY LIZEEOREKICOWT Y
[FRED T ZAT o 7203, RUFRICAERZETA bR
mote (MG 211 8, A~AREME154K0).

P1-7

I, BRI DT DEFHHOWTEMII 50T 21T
oSfz. FFET—HIIAR EOREIT LY RERR LD
b o2, BHET — & L bW, Kl TERo%E
R R Uiz, ZORER, EREZ RO DERIC, A~vhS
IR L 0 & B ORI H DITRRSOFER, S, 181
7R EERTND Z L BRI HEER LT DR L,
ST, XTI Z O > L X ISH2 5 B
EREL, FIICEEVENES MK ETROR
MIHAZRET D E VI HIKR—ADaI 2= — g
Y MThITN

2 ()

e

K2 X AT 472D
BRI (R 6077) & AR i PH

’“33;
TRz

BT, BHRE®RIAT o To~ v T A7 v FEIZB W)
TG SNToNE %, B - S5t (KR - BEES7R
L)« 2O GRS E) ITHTTH
v RL, FMUEOEEToT. EORER, B
EGATZOWTIEIZEN 2o 7208, FOMORET
FAREFUERFEICE D> T2 (FQ,18)=4.57,
p<.05; MM 3.9, A~hEf:7.4). K3 IdRbLR
SXDOHEGENS S T2 A RGO~ P Th D
(16 ).

B3 b [R5%) OHERSH T
~ 9T (AR



2019000 0000000036000

728, R E R OSSR DA E 7=
IX7ehotz.

4, E=

AWFFETIL, BEETHE) T A%k 5 & U7 B s (%

HdHEBOL) D7 4 —/ REBREITO, AT 47
(A~ R) K DEREATENR & DIFEVIT OV TR
FHUTz. ZORER, HIK AT ¢ TITERITEZ K& <A
ZHIEEICEERBERTHD Z ERH LTS T.

HHIB 2 - 7235, T A E V- L k277
MO L CHIHZ RS0, (TG MAE A>T
FWEEHLIZ A>T o720, B 22 RClal-
70T DI, VoS h BHEERD LUVTEI RS
Niz. — DA< HRHX T, #HIKZDOHDOIZEb S
RED DI, A S — NS BCTHRADBET TV D
HEAl~, BOIZ R ET 5 2 & b7, i v —
A TCHEMBHNIBE LTz (72720, A~KRSE D> H
172, 55 BEYZE & - THHAIA~ERRA B E) LT
W2), ZOZEDND, il tbEbLho LN
IR T, MK OIE 9 28 K 0 B Rk (B
WEIBHE D A9 AL, FER LN B E[E D) & AlREIC
FTHEERDEAD. ZHUTK LA~ RHKTIE, i
DR Z 0T L, il biel, So&L o
~BENLCLE S AlREER H 5.

29 LTEMERA T 1 7 ORI OV, il (2014) 13,
(HFEITAZATREIZT D AT 4 7] LIk T 5. OF
0, HARTVS LEICRDZEDTEDLAT 4TI
LD Z N, EfTE - boIEaEE, HoH VTR X
NITERIREE L 7o C, £ TDasla=r— gy
EIERIZTHOTHS.

BT, BERERIH DN~ v T ERTHD &, o
HiPH A A E B> TUOTHERH DS, X 4 1R T X9
2, JREIEEOZ S~ v 7RI HIRICEBL ST
Wz, — DA REMETHRRRIZ, EEROEMTIE
A Lo LD R ENRZ < Ao, 6%
D T, BRI & 72 580877210 T <, BREFE R
DEFBRIZ S & O FBIZRRBL BIZIE, AT
Motz |, TZZTHITINT ORI Z Y LY &t 72
E) B, EVELERLN TV, ZRHDZ EhD,
HHIR CITIERT T4 & LCoOHBBEEMES TV
DIZKFL, A~ AT, 5% OFBARRZ Ful &
L7=HHEHGR M T T aTREER H D L B2 b
5. ZORIZHONTE, A% EBICEEL LT LTng

P1-7

TETHD.

AR EHIKT 7 OEAEDORIE, BifEiE B
ORI ZBINBET 5 Z LIZRIT TS, Lol
ARV KT DHIREANL, KAELEBITHR
TR TEOLHE LS VDY Ko ED
HHEEICLE ST, Bl I TRUONE LR, A<
RAREOEHIZ BT, FHIIE, L0 e dem47 25
ELTCOBRRERTZLOTELELS THLWAT ¢
7 & UTHZEA - el SAL D R & TIERWIEA 95
—J7, FANANWIT AT 4 T EWVHBANLIE, AR
HIK OFRAI 7RI DN T E BIZEELSBFTL T
SMER D, TORRDOITe BT, BRICHIK 2 2 —
FORENOHGMNCL, [HFHREEREOT A 12o7
FTO<ED MABRD B D.

5| AR

ARG Z20E (2014). FHAATZA L LTON—UHL 0. §8
FIRKE, 21(1), 113-124.

Bkl 7 (2017). ¥ = TRHRO NOZEMGRM E v s
— = . ML, 541, 12-15.

VIR (1992). J7TANEHE & INEEEE, AR & O
HIRE ) & OB, B0E LERFAIIE, 40, 47-53.

X 4 #EHZBT D RBEN O RN
MikEHTWbH~ w7



2019000 0000000036000

P1-8

AR— T+ VRRAREOBRASMERIZE DV
INA T — FERFEDRE
Study on Generating Passwords based on Mistype Tendency
on Smartphone

B OISR R
Kanayo Ogura, Daichi Torikoshi
DEFRNIRY, THAEAT A vz 2

Iwate Prefectural University, ICS Corporation

ogura_k@iwate-pu.ac.jp

M=

AT, Av— 743 ETEANOREZDIZL
WVWRAT— REAERTLHZERBIEEL, Av—F7
F AR B /RR T — KA SRR &R AT HEm o 54T
FERICESE, MAND WL TEEND [EAIC
TR B EEFE DMTE SR L7\ AT — REREL,
FOEMEETIH L. FORER, SELE AT —
RS, ZERICBAERRPMTERT DA T — K, T4
LI SCFHNTERR L2 R AT — R0 3R A T, A
NEFE], 22— DAN LT ZOHTENZ AT —
KNTHbHZ LA L.
F—U—FK: RARU—K, ZAv— 73, BBAT],
a—HFr YT, 2—VTH)

1. [FL&®IC

INAT = RAN T —2bD% <UL, FEMZRDT
W, ANRAT—= R BIRLT AZ Y 27 2 QTR
BFTFLELTERTS. LML ZOWRWN, RAT—FR
ANIIADREHRD 1 >THY, Web A hD2—HE
VT A RO~ NETHL=—Lt b, ASI/RA
V—RZREFELTERTLHIEIET 74—y
7 a—iFIHEEL, VAT AORNERENT D &
WIHFRANZK LTV EIR_TWA[1]. Z OREIC
%L, PCHIHBED AT — R AT HA R E LTZA
I AN Z VT VWA T — FAERFERIBIR, A
DX R B EITFRT 532U — RRGEFIEM4][5] 08
BRINTEZ. L, Av— 742 ETORR
U— RNAN&EBZ 56, A~v— b7+ THEHR
D\ iPhone Ti, PC FIHAREE R U qwerty BLsI DR
X —R— REFIHT 22, PCFIHRECIIMERA X —
A= REFAT 5720, BIEEICKRERIBNRH D,
PC FIHR A xR & LTk FiEZ 2D E EWATE
DAGEMEIIIRNE B 2 Hvd. EEE, PC TR Dl
FASIOWEEN ¥ — AR — REHT 4 FEOY A XD5R
IRHEHEY v F ATV — v F—R— FHWZBEOHA
RFHOHEE, XA LT LT ERNRENN - B

FLIZFZE[6] TlE, YA AD/hE72F% —R— R TIx¥
A THENELS 12D 2 EBMERINTEY, Wit
B2 —R— R & — R — FOBEROE T L D
HENREINL TV,

AT CTIE, A~— N7+ A D/RRAT— KA
RBUZDNWTEE LI ETRATIOD 72 WA T — R
RS D LR REAEE T D, ZODITART
&, FEODER LTI TH DAY — T+
NIBT H/NRAT — R ATk & FRA ST DGR %
BT, BMAIINEZ DTS WA — RERAEL,
MATRUB L P2 —F DA LT, Btz qTF
flid 5.

2. AX—bIT7AUIZBITHXFEASD

W, A<— N7+ U OE I, PC 721 Tlidzs
S A—RN7 42 TH/RRT— K& AT D)3
ZTCW5h., A=— K752 TO/RAT— R AL PC
O F—EH| & FIEF U qwerty BLFOAEF—AHR— KT
Tohd Z &%,

Av— T i EmRm R 2RI T 25
B, B OA—RRFEEL T Z LN Dh > Tk
D8], HRCH FRUEEAERFD & » FHRHEIC OV Tl
L7Zi9E b AFAET 5 [9][10]. T 6 DAFFEDOFRE R L L
T, BHREZHRICHIZLIRE TR ALED ¥ » T
EREm<, A, B0 WEDZ v T
FEMMBEMERICH D Z EDVREN TN A.

ZORERITH L, Av— T4 O f FEAEE SE
FTAWSE[12][13EH 508, WP TATTEHE, I
FHEELAOTFETAS LT SfEET 2855 b5 %
SIS, FEEE, JATAFIET, iPhoneSs (4 1 T, 15 58.6
mm, &S 123.8 mm) & iPhone8Plus (5.5 1 >, &
78.1 mm, HS 1584 mm) ZHWT, KF4A 20 4l
gwerty Bo#lF—R— R CXFAN EIT/ - IBE DA



2019000 0000000036000

FHRIOWTHELZEZA, MTFRLTANTS2
—73 iPhone5s Tl 3 4, iPhone8Plus Tl 10 £ &\
IFERTH 7. PC AT TOFEHATFIRIC L DBy
MI141 & ARRIC, A~— N7 4 2 AN THAE D FE0RD
F, HROKE S LWV oL ANNTHET RN %L
B EEZLND. FIZITY A ABRKEWIRRIT/HS
WIRARIZHE R THROE Bl R < 725720, I AN
WL, SROFFL DA FRHORA, Elox—
WCIABEL DT ERHERTE S, ZDLHIT PC
ANEV L DI ADFERBEZ B, Av— K7
F VR D/RA T — RATPRIUZ DWW TEET 5 43
N 5.

3. HKfTHE: AT—FITF+ 2 TOINRT—
FERADRE D7 HT

FATHIZE[7) T, =—HosRoFE LS, #HT5
WARDOKE ZNZED, RRT—=RKANIIADE, IA
OFFIGE RS D EEZ, (DMANRKEL 2D L
OBBENEZ D120, IANEL D, QFFHL
DY, FLFEIIGHINCH DX — (FFRLOY;
BT OIANREL R HBANRHDHEND 2 DD
PR 2T, T DGR ZMGES 272012, SmARO Y
A R LS TIRAOEEDRELT D0, £z, MRD
FFHHIZE > TI AFEFTITR Y 3 D000 2 U
BT, NAT—RANT —HIEERZIT, IUE
T—H DT EED T

INAT— NANT—ZIWEFER L LT, HHRTH
ZATIRT D KA 20 4412, FEBROa 7' A VB &R L
EBRHAT SV r—ay (K1) 12, BIOA—L
T RURE IR — R HGICER RSN T (F
B AT —R) A&, ZOBOANERET—
A (FTHEREZ S HTHEL 2% —) ZINEE L7, (AR
1%, 108 BEARIZEBNTH A XZEDKE VY iPhoneSs (4.0
A »F) & iPhone8Plus(5.5 1 > F) &M L. AJJKED
F—R— FOREHT, 1 ETERZL 91T, i0S D/RR
U — FIEETIE, qwerty FlFIF—R— RCTAST 544
ERd LT, qwerty BLSIF—AR— RZFIH L. b
RKOFHHIZHOWTIL, #HREICE/MT > — MZT
WEROR S Zai, FEREERICHERTT 7 — b
WCREALTZR O A TCANT Do nRLiz. £z, A
JIRAT— R, ER/NCFE (52 58), 7 (10 78,
Rl (33 FE) OFFISEEEAV, IR U—RIZKET D
TN, [F o2 B30T O 2 EEHEL, 95

P1-8

FEDOFE 2 AL S X5 A AU — REER 2 FRE (190
LFE 2 I N—T) fER LT, [RAT — RITET 53X
FHI OIERITEE, BENIBB]D 7 L—RA/NA T —
RZZH L7-H D=, SplashData[15]/3AF L7 [
D/RAT— R 100) Z5EIT/ERK LT,

Carrier ¥ 5:03 PM +

(B

g000n999@s.iwate-pu.ac.jp

JXAT7—RK : password

X1 EBRHT SV r—ara—Pl o 27—

WET —Z DOHHT T, MROKRE S ZTL DI AE]
A, ENENOKE SITRITIMKOFRLHF LD
2EIGEMAE LTz, HfrfER e LT, RBU()IZDWNT
(X, RIS ITET, SR A ADONSNTA I ZEIG
TEL< DT MR L. ZORRIIONT, AT
F—DHHT LY, RV A XDKZ V) iPhone8Plus 13,
iPhoneSs & ¥ b —DORA IR LTS Z &
DR LTWD EEZ LIS, £, KERIZDOWNT
&, A FERLO5E, FFbFLIIHIlcH 5% — (h
FROLOGEITLEM) DI RANEL LR S5 &
WORR A SR 2R & 72 0Tz, ZHUZONT, %
FFHHERIEFRO I AN E o Lz 25,
iPhone5s DA FFRFHLAFHIFEAT) (B12), iPhoneSs D
EFROEFHIEANT) (X3), iPhone8Plus Dl FFfH
it FHE (X 4), iPhone8sPlus Dl FRFH A THE (X
5) ICBAE RS A T



2019000 0000000036000

P1-8

QWERT YU OP q.er..UIop
BE--8-808 B:-:- -0 <@
+ @ c@:8ve c@-c ol le
- - - -
1234567890..(}#/ x4 =
B BB:e B P> e

# . , ? ! ! X 123 . s ? ! ! €3
_Am 7_7 _ 7'8@“?" _ABC 7-7 7-7 7retum_

[:] 0 e III

1~25% 26~50% S51%-~

2 : iPhoneSs DA FFFHAHTHIEATID I A4 K

(N=13)

ow: BB o -

A § D F G H J K

12345.7890

B | B0 | BOS
4=

q£EIWIII£

szcvbnm@

(F = PPN b DRI L)
3 : iPhoneSs DEFFHLAEFHIEATID I 257K

AEORE LS

X 4 :
(N=6)

g wer tyuiop

asdfgh]k.

[:] ] N .

1~25% 26~50% 51%-~

iPhone8Plus D[l FEFH Ml F A JJD I A 4570 X

(T =2 BTN T D EDOYRRIL2 L)
[X] 5 iPhone8plus D i FRHAHFATID I A 54AX
(N=4)

4., FITARESFTAT=-NNRT—FERA
stRET

FTATHIIE COMAROFFH )7 L ET 2 HRICBET 2
IFFERL D, A~— 74 THIHATH/RAT—
REAERT 2B, BIET 5 F LN AEICH D
F—a b VWA T — REARKTHZ ETATIR
AN VIZ LK RD ETRTES, L LEET
LR LR CANCALES DX —2 i 2 HE, AT —
Rl 2 CFOfEN V72 < 720, ZAEICH
BNET S, HRACTFOREN DN E, 472D
WA E LG, MAGDhEELIND DI 2E
S NDATREMEDS BN Y, SEEREBREZE L5 E
Th, FEENOHEHN DR 2D LTRSS
LAREMENE L 72D, ZOREMORMBEE T 5
7201, AT ARSMEE LRV SA Y — R
AT Bz EnTEE, ANLRLTL, 2o, &
PO TR RV A T — RAVERTE 5.

5. BEFEEERLIBE R T— R
ESH

AR L 912, EAITME S IENEEET, o
LogVy, 030, LM S TRIED VWS AT —
K& LT, 'miniTEC142), 23Dashbomb| @ 2
DONAT— RERIELIZ. WL H/SAT — Rif
EF = v 1—zxevbnl[16]I2BW\C [FFE 5] O
ThHY, ZEMEORTREN RN & ZHERE AT
H5b.

RIELT AT — ROBATPRILE AT LT %
T2 72018, BIELTZ 2 2D/ XA T — R TH S %
AT =R A EACIRPMEE LRV IA T — K| O,



2019000 0000000036000

B : BEEP AL IATE SEET 532U — ), C:

T U NIRRT — RO 3 FEE (1 fEICS X 2 9),
ARt 6 DORAT—REMEL, #BRE 6 Hl2Zhb
D/INAT—REATLTH B, FEERZIC 3 FEO
AT —=RDHEH ED/NAT — RINATI LT o fehn
A L7z, fEHuRIE, iPhoneSs T, /XATU— R®D
ASNEE, 64 3458 A>B—C DIETAIL, F£D
D 34N, CoB—ADIETASN L. 728, EBRTHE
M L7z 3 AR 6 DDA Y — RELLTFIIRT.

F1: BERAAAAT—R3FEE (2T 10 X%
(1 FEHEIZ DX 29, RAT— RARRIERZT— R)

1 >H 2oH
NZAT— KA | miniTECI42 23Dashbomb
NAT—RB | tomaYAMAOI cinema92A
NAT— R C | chGhMB6yLS r8yziWNbge

6. FAF/NRT— FEHERERIER

BHIAD/NAY — FOBRAT AR 2 1" T. 72
B, BASKIL, 1 DORAT— RNIZEESTAS
LT aE o b ULz, £72, 3 FEO AR T
— RO AN 2% 3 1T

MANBICHONTIE, F2 L0, RIERT—RT
HDHALTUHNNEK LT COMALEMNFE L TH
v, BIERU— ROXWIEThH D, etz
TERT DAV = RO I AN —FLZN-T-. 12,
3 L0, $BRERMN TENENDNAT — ROFEA
T E T A L, RIESAT— RThD AILONT
AT o T WBRE 1L 6 AR 4 A, /SATU—FKB
L CIFENEN3I A THST.

SEEJADEERNCOWTIE, £4 L0, NRAT—F A
DANFERR R LEL, BATEDRE L TH D/ AT
—RFA L CTIFADHN 4L BN E WS FERTH
27z,

FHRIHERE ISR 3 EEDO I L EDNAT—
Wi B AT Lot o 72 &0 9 BRI DA S R
WX, B SAT— R A EERICHEMIELEET
HNAT—=RBMNRIAHTD, TFUHLRNAT—RC
B TEWEERE (XN e Do T

INBEVRIEL, BERESEAIATER LN
NAT— R, BAIBREEZ LR RDZ iEFR
MoTely, BAERRIMTERT 232V —RLVFRAT)

P1-8

3N &, AT, BEROITERT DK
U—F, JUHLRAT—=REDBHS AN TEELZ
L, 2=V OFBRAT LT SOV THERA
FLRT N ERboTe.

# 2 NAT— FRRRATIEL

AL
INAT—FKA 4
INAT— KB 7
INAT—FRC 4

* 3 PERAEDIAAT %K

NAT—RA | "AU—FB | RATU—FC
BB 1 0 2 0
T 0 0 0
BB 3 0 0 2
BeBRE 4 0 0 1
BB 5 3 1 0
BeBRE 6 1 4 1
F 4 AT — RRIEE AT
AT (RD)
INAT— R A 123
INATU—FKB 133
INAT—FRC 16.7

7. FLEDHESEDER

AFETIE, A~— R 742 ETRADNORI VI
VWA= REAKTHZ E2BEE L, JITHF
FThHDHAY— N7+ BT H/3A T — R AT
BEBANRRGHRER LY, BADRDR2NET
HEnsd ERITE S BIERRMTE R L)
AT — RERIEL, AU — RoLet (), 4
AT, A, =—VOEBIHAI LT %
M L7z,

LEVECHOWTIE, BEENELAIITE R LW
I T B i, b CFE/HRISND Z &
272505, FERICH 2 5 DIREED/SA T — ROERK
AHETH D Z L EERTE . BIE AT —FDOA
NEBFFER DI, BRIELTZ SR T — ROBRATN
BRI BRI Z LI Do, FEAICERE



2019000 0000000036000

FDMTERT HNRAT— R, T ¥ LN CTHITE
R LT7o/SA T — RE T 5 &, BRATE, AT
M, TBHOAN LT SOATHRSED L I3ER
NAT—RThH5HZ LR T,

S%IL, RIBRFHEORELED L & L HIT, Al
FERTHE L7-/S A T — R23, W@EEHT 5320 —
R EACERICEE SR TATT SR T2k
BLCIE72 o Tolzsd, WEMEHT 2527 — R L[k
DRI T CEBREED L FETHH. £z, BUK, K
WHEIE, AT — R&HEAERT DR TED TN D
720, BEOOWMRENTIOL IS, 2—FREDLH 72
INAT — REAFRRT DM DDy, ED XD 7
AT — REGLeON LW D BUE AT AFU TR0,
FLlEMRRIEZ B D LT =PRI/ 2 T — RAEKD
HMZEETHZLIFEETHDLLERDLTD, 41%
&, =AM 2 B ) Az FikE e L
AN

ik

[1] Jacob Nielsen, (2009), Stop Password Masking, Nielsen
Norman Group (online), available from
<https://www.nngroup.com/articles/stop-password-masking/>
(accessed 2019-07-04).

[2] BREET, ARG, Ry RB.EA X, @& HELE, (2017)
“HA YT I ADBHANIIE SN AT — RIERTE
DR, AATRABIART 34 MR FERRUE,
pp-876-881.

[3] ARZEJIIZE, /v INZEfX , Bhed Bahadur Bista, b -4,
(2018) “FIHEI REEZE LI=BE W /AU — REFHY
—VORE, IEHRALERY 2 80 M AE R SR SR,
2018(1), pp.497-498.

[4] EREELL, B RAW, (2015) “FIBMIE X A ISR
HNAY — NRRGEDIRE", 55 23 B 2T 0T 4 T
ATHEY T MU =TT DT —0 v a v TR
(WISS2015), pp.117-118.

[5] /bkifsk, BORHARS, sUHZESE, FHEAE (2017) “REAAT)
DfFEE % Z 8 L7- Levenshtein FEEfEIZ X ARk 2D
— RIBRES AT L7, IG5 79 BIRER SR
FRSCEE, 2017(1), pp.565-566.

[6] J.H.Kim, L. Aulck, O. Thamsumwan, M.C.Bartha and
P.W.Johnson, (2014) “The Effect of Key Size of Touch Screen
Virtual Keyboards on Productivity, Usability, and Typing
Biomechanics”, The Journal of the Huma Factors and
Ergonomics Society, 56(7), pp.1235-1248.

[7] B#cH | /NAINA{Y , Bhed Bahadur Bista, i FH 2k,
(2019) “RA~— b7 F BT BT — RASEBRD
3T ERAATIRR OBES, 1§ AL 2R TER T & = —
~rvarta—4 RT3 ar (HAD,
2019-HCI-181(4), pp.1-7.

[8] A.Karlson, B. Bederson and J.Contreras-Vidal, (2006)
"Understanding Single-Handed Mobile Device Interaction",
Tech Report HCIL-2006.

[9] Y.S.Park and S.H.Han, (2010) "Touch key design for
onehanded thumb interaction with a mobile phone: Effects of

P1-8

touch key size and touch key location", InternationalJournal of
Industrial Ergonomics, Vol. 1, No. 40, pp.68—76.

[10] FATHT & th, BEERER, (2007) /LY~ FRHEIZISIT D
FHIEOBERAE, b 2 —~ A VB T = — AT
7%, Vol. 9(4), pp.455-461.

[11]S. Boring, D. Ledo, X. A. Chen, N. Marquardt, A. Tang and S.
Greenberg, (2012) "The Fat Thumb : Using the Thumb’ s
Contact Size for Singlehanded Mobile Interaction", Proc. of
the 14th international conference on
Human-computer-interaction with mobile devices and services
(MobileHCT 2012), pp.39-28.

[12] N.Yu, D.Huang, J.Hsu and Y.Hung, (2013)" Rapid Selection of
Hard-to-access Targets by Thumb on Mobile Touch-screens",
Proc. of the 15th international conference on
Human-computer-interaction with mobile devices and services
(MobileHCT 2013), pp.400-403.

[13] B asik, BB, (2016) “Kiiii A ~— b7 + 1285
F 2 FERIEEAB T D 2O HATAGE”, a0l
BB T Y a 2016 HOUE, pp.567-569.

[14] A. M. Feit, D. Weir and A. Oulasvirta, (2016) "How We
Type : Movement Strategies and Performance in Everyday
Typing", Proc. of the 2016 CHI Conference on Human Factors
in Computing Systems(CHI2016), pp.4262- 4273.

[15] Splashdata, (2017) "100 Worst Passwords of 2017! The Full
List" (online), available from
<https://www.teamsid.com/worst-passwords-2017-full-list/>
(accessed 2019-07-04).

[16] AGILE, (2015) “/SAU— RFEF = v H—(zxcvbn) ~,
ATFHe<https://www.agilegroup.co.jp/technote/zxcvbn html>

(& f5E A 20190704)

[17] =AGHE, LHEE, 2016) “KFEDHNL/SAT— KD
SREE L AF BRI, R AR R L o B a—
#, vol2(2), pp.1-9.



2019000 0000000036000

P1-9

R ST —DEEREN  BREEODEWVCLDHICEENEIL
Phase Transitions in Coordination of the Wrist to Other Body Parts
at Different Tempi in Professional Drum-set Players

BHE T, =G 2, E L '

Yusuke Yagai, Hiroyuki Mishima, Nobuhiro Furuyama
PR ZYNE L 20 SR 11 PR YN 2 2 i
Graduate School of Human Sciences, Waseda University
yagai.yusuke@gmail.com

Abstract

AIFFETIE, 71 FT<—3 ATV HRDERD 8
E—REHELTHL DV, OO 3 RotBET —#
M6, HZREIZ X D WoEE OB b amat Lz, fig
Frofge, Ko7 VAR TIE, AFEICHLTED
DAL (it - JH - SEHD) D3SAAIFESC 90 FENTFEZE R &,
AN TEERZe R Z — 2 Zm T, @7 AR T,
ETOSMERFENABNT VB Z R L2, ZOREFR
Mo, FI7<—0 IFLE 2RHATELH7 VR (K
H) &% TRWT VAR () BMFEET D TREM:
DR STz
Keywords — Drum-set Playing,
Coordination, Phase Transition

Auditory-Motor

1. [XC&IC

RZ Lty MEZETIE, BHISEEOEOIG U CHE
IS EB ZFHEE S D Z LAk b D, T nETO
WFZECIE, 7 2 AR CTHUE R S D 2 L0, 28
ZHIS U THTORIBRRENGI S5 2 L2, 722 v
EINTWD. LnL7eRs, Z95 LiEsEREEn L
DX D R ERBE DO WHIERIRDOFED D EHL ST
B DINNTONTL, KIRE L TH BN S TR0,
AT, 7v RT~v—34%x54, WTez M
Ve 8 B — MNRERECRIT B, fTET—%, 3 WRocE)
EF—2 %5HAIL7=. fBoniT—4nb, Abha s
— L FITRT DB HERORIWIRGE, AFEICHTOh
it T8 - B OFXINFE A R, HEZSHE OEC
£ o THBORHFAIREE, AFEITRT 2855 OMAE
HER ED L IZET 200 ERF LT .

2. Ak
21, EEBRSmME

34071 RTw—NERICSIN Lz, #3E 11X
25 BT, THERBREERIE 10 £ Th-7-. BliE 2 1%
38 ik CIHERBRESNL 27 ECThH -T2, s 313 34
ik CIHZERBASL 21 2 CTh o T-.

22. H&E

ZINEE, & N7 L%y b (TD-25, Roland )
EHWTT 78 B — MfEA I (K1), B
EHNZIE, Ny b BF), ART R4 (EF),
NARZ L (FR) BRSNS K75ty M, 3
DOTEFSHE (60, 120, 180 beats per minute, LA T bpm)
TN ZENETH 72, A b/ —LFEE=H
—~y N7+ TERLT.

"i; o 5 o ; » 5 o

X 1 8vt— i

2.3. &l

HBRREOFTET — %, A b /) —AFT—H4 % 1000
Hz TRHHIL7=. 3 ocEfET — 2 1%, K7 XoBhfEdt
H4ERE (Opti track, Natural Point #) % VT 100 Hz
TEHHAIL72, BHANX 1 39730 BRI CTh -7, 3 ocHh
VE7 — 2 OFHINE RIS~ — 1 — %05 0 415 T T
ST, AR TIFED I L, AFEH EATEOBE
2B AL (B 7 2aME, HE, A L offiEE
StRtg L L.

S |
08 06 04 02 0

X 2 RIw—DRAT4vI7E7Fx (BifEH)

24, R
FENTIC I ERRIBAAATE 2 /NG 2 4 /NEiSY DT — 4



2019000 0000000036000

ML (N Ny MEED 32 $T5) . ISR %
ST AL LT, A hm L — AT A A0
FEEEE R TN TORE - LR THEE LE (23).
RS DL 2 3T B3k L LT, ATk
F 555 7 BHE(CT) AT - AT OABRERTI 2 B L 72
FIRIRCAANE, O OBERFIT — 2 [Z351F BACARS D3

S DREMTE 2 FRALAH o = CLAR 6, — AZAHFE 6,)

ABFFETIE, AFE O Owi \IXTT 5, BIRESHD
DALFEFE Oc7, Oshoutders Oewow D757 % 3K D T & THAXS
AR @ ZRD7-. BARAZ T FIRITR D@ Y Th -
7o FF 3 WTEMET — X1, FTEMEDEEINED S
ST WIRE S M OHZ PR E L, /N2 R/RA
TN —ZuM LT (6 Ik, 0.8-10Hz, XIJ5). &K
2, &7 —ZEADPOEEEARE TS & TT—4 %
v H VT, WENEAZELCRIZESZ 1A
Wiz ke, FmC z 2a7 b lz. Zhb o
TRIED RV 7 M aai L, (AR ORI EZZE S
LI DFhE Thoro. MARAORITIE, e
Jb NEHE FVE GEANE, Lamb & StocklPl; Varlet &
Rechardson% 2 I 7-\Y). BEL~L ME#IZ LD,
RLEINL T — & % RRERINE & BRI AR > © B D BT S
BT D Z LN TE, SERRELE TRWEGEED
NWARAFINZET D 2 L AME STV 5.

-20 ]

-30

Synchronization Error (ms)

° I
- |

P1-9

BT, NARA DK RUIZIBT AR ZHH L,
fERAEE AN T MME LT ABFZETIE, T An
PETHDHTD, RITNTOMGEIROET &L KT
SD o (X4), MO E 2 R T4 (M5) 24T
DBNEIZHDWTERL, A a2 BRI LTz,

3. R
31 RERE

3 0%, (HZSEE OBEWITE Ul AR O [RIHRA
ZTh5D. TN B 5I3E, FTEA bm
S = BDRRENNESNT EEERL TS, ET,
ERATHIUL, FTBA b/ — 2T LTHEITL,
EThIUE, BITLTNWAZ EERL TS, Kh
O, HZSHEN ENDIZON, BENVNSLRD T
ENFEAEND. 51T, 60, 120 bpm S TIFFT
WA R\ /=AM LTHATLTERY, 180 bpm 55
DA 7Ny FRNART AT, OINIckiTy
LRER L oot 29 LML, RE 7e K
~—D[RIHRAZE ZMEHT L 7= Fujii et al 2T # A S
TWA5.

32. FARMHIFE®D SD ¢
B4 1, PR 3 40 OBZEHRE DIE NS T2l

Instruments

M Hi-hat

I Bass drum
Snare drum

0 120
Tempo (BPM)

180

B 3. BHEEEICS CARBORMREE BEE 34 0FE)

Expert 1 Expert 2 Expert 3
] —) ——
60 bpm Body
Wrist - Elbow
— ] —) .
120 bpm Wrist - Shoulder
B wrist-C7
180 b —— || —
pm

o

20 40 60 80 0 20 40

60 80 0 20 40 60 B0

SD of relative phase (deg)
B 4. BHRE 3 BCBITIAFEICKTLIEH - G - BHETE (C7) OMHEMAAEDOSD 6.



2019000 0000000036000

Expert 1

wrist-elbow
wrist-shoulder
wrist-C7

Expert 2

A —

P1-9

wrist-elbow
wrist-shoulder
wrist-C7

wrist-elbow
wrist-shoulder

wrist-C7

-180  -90 0 90 180 -90

Relative Phase (deg)

180

0
Relative Phase (deg)

180 bpm

-90 0 90
Relative Phase (deg)

90 180 -180 180

5. BbEE 3BT OEFEICHTLAN - AF - FHETE (C7) OHEMMEDOEL R FTT A

KIIAAD SDe Th 5. EA/NSIFIUT/NIWIZE,
AT TOBEDIHIEEMRINZE L TV Z & &R
LTCW%. KXY, 180 bpm 540 SD ¢ I, 60, 120
bpm &LV /NS, B LT E— iR L
BT TN Z EAURIBRE LD,

33. MAXEIHEOER N T LA

B 51%, BWE 3 AOMXMIMAOE A 77 A ThH
. R, BTN TOMAED 3 MEZRLTED, 0
FEARTIZ AT T 255120, FEITkd 205
fFH, 180 FEAHEIZAEF T DA TITEN AR O WS
BEpoTNWAHZ L AERLTND.

X &V, 60,120 bpm & (X5 1B, HB) T,
SINE I CTEARTR A & 72 D03, 180 bpm 25 (X5
TEY) T, 2 TOSIMETO EMTIZmnER L
TWDZ ENFAING. T77bb, K - DT
7R (ie. 60,120 bpm 5:F) Tlx, SINEHTELE
JSBHR L 7R B, EET VR (ie. 180 bpm &) T,
EOBMELFNAI L 702D Z E PR TE 5.

WIZ, 60, 120 bpm FfEIZHIT DG/ S H — 12D
WTC, BINEEICERT 5. B 1 0 60bpm (X5
e EBY) 1200V T, WL OhDE—7 BNREL TV
2, AOFEEIZ X0 AANER LTS 2 L DHEET
5. Ziu, AFEOMAEREHOMAL Y IATL
TWZ EARLTWA. 29 LIAHEMIE 120 bpm £
BT H5EFE-LHE, AFE-CT THHRTE 5.
fth )5, RSEEGOLHTFE-LITIE, 30 BT
NEFLTEY, AFEICKLT, AFNPEITLTHY
T2 ERIBEIND.

A 2 D 60 bpm SAHZHOWT, AFE-AEB L
O FE -4 OFAAR T, -180 fHTIZ/ofi L T8
v, HFFE-CT TIL -90 EfBEIZHMLTNDZ &M
ERTE5. ZOZ b, AFEICX L TCELN—
B L TGRELTWDA, oA TIEAF IS G
BIRE D Z LRSS, 120 bpm -1 TIL, A
FE-CTIZBWTIE, £180 FEAIT (e WALFH) (2
NEFRLTHEN, MMoOMAsbHE T, 0TI
HLE—IBMFEEL, &R LTT Ty Mttt
TW5., ZDOZENb, HFE LSOOG,
AAITNT—E L TN E 72 D08, ERLISAOEMLT
XZARIRBRE 72 D Z ERIBEND.

B 3 D 60 38 LT 120 bpm S BIT B EFH-
FIFOFRHIA (K54 L« B 1%, -90 FEAHTICE
mLTWe, —J, AFE-4F, AFE-CT OMAE
PETIE, -60 EMTICEF LI, ZoZehb, 5F
B ONABIIMOFALITHR LCTHRATL, AONFIL,
R - CT XD BBITLTCND Z ENREENS.

. EE

PUEOREREY, R7 23 FIE, K - Pz
M (e 60,120 bpm, ZALZE4L 1 FUHEIC 2 [7],4 [5]) T
1%, ZERRBICERD DEB AT TOD A, EO
235 (e, 180 bpm, 1 B 6 [B]) TIE, &TOH
AL FERCARNSIE O EIGBIR & 72 D 2 L S RIB S 47z,
ZOREFITE VR ZAUT, K - T AR TTIRA S
FEO TFHH] &b W2 DR s N2 — 2 DR
BTEXDHN, BETVRTHENE L 2D, —kE
DNZ = TLNERBRTERLSRD T LZREL T

4



2019000 0000000036000

L. ABFFETIE, 29 Led RO ILS & B
M7 ZE L & Ve R T A N Lo TR LIRS,
LRI TTHIIRE 2 Bt i AL S B R N BB EAT
X9 723EBR A FEN L, 120 bpm & 180 bpm Z&f1: & D]
(2 DHRHL, & 2 VNI - WO CHALSIZ 22
MBDDINE I DI EEFFT HRLEND L. FHZ,

R ARRE LA LD b2 L L TOEENH K
L, BELTWS, LWHIBEILH 5720, 29
L72 L UL TOREED, AR THLTRER S &
DX DS TWVDDOMNIZHONTIE, LY —JEOf
WERERARAI R TH 5.

Flo, AWETIE, KbEHMESKBR STV E
ERHOT —X OB G, FARHFEZHEI L, (HEREE
WIS CTe WS BROZE (b2 RE Lz, LavL, 2
M- NTEEER AN m—2 g URBIER SN 60, 120
bpm SefF T, HEEHILIIMT HEEEDELL TV A]
MRS L. 07D, SRIIGONT—4% 3 K
TCHNZIENT T D BN D D, RRFRE LT, 3 D
OEAET (A%, AAr, H) THE—OHT 2170,
el 2 EE, ERy ot 2 AW HED 3B 2 6
ns.

— R BIZDWT, Burger HO%, HFRICHETRE S DE
#f) (music-induced movement) 235 H L, FEEBRSINEMN
Hh ZPEN TV D ERD 3 otEEE Z 0 X 9 e HiET
ST LTS, TOfR, HElio T ISxE3 55
T, BESMOEIHMEN L 20, DN kG
THEDTIE, EAHROEIPMEL L 72D, LD
ZEWNRBEINTWDS. ZoFEEZRVE, TR
VIt U7 E B G 1 OB b 2 G C& DRt & 5.
AFFEDFERMNS, Dotz & LIZT VR TI, 24 -
AIE ST ~OIEEB BN & 720, @7 VAR T,
BT O ~OIEBMENL & 72 D Z EAHERI S LS.

TRBIZOWT, RIFETIE, FTeEO 3 KocE)
VET — & % BT ONT, T— X 2R ET D7
M ZERD DO ZORT MUTEED 3 IRGTEIfED
HCRODEDKREWIICTHH72D, ZOlhaET R
SMBICENT 2T, TURICk o Tl ED
HEEMENL L 72 TCVDDODERTZENTE S, &
HICEER ST, BonizElaoics L, FHoT—
4% (eg FH, B M ZHETLHZLT, Lo
AT TEALIZENN TV =002 3 c& 5 Z &
Thd. HlzIE, FATHEETCE, FoeDrRv 1>
TEWED 3 WouT —HIZER D T2 L, &R
DE—FER D ~DFEREHTT 52 LT, AE L

P1-9

HILE CHBEDOMNG NS Z L Z 5N LT
W5, RI=—0 3 WorfE7r —#1ZxLTh, 29
LIeFEEEHT A2 LT, 7 RO E FOE N
DLV FEICRFE CE DR B 5.

SE R

[1] Dahl, S. (2011). Striking movements: A survey of motion
analysis of percussionists. Acoustical Science and Technology,
32(5), 168-173.

[2] Fujii, S., Hirashima, M., Kudo, K., Ohtsuki, T., Nakamura, Y.,
& Oda, S. (2011). Synchronization error of drum kit playing
with a metronome at different tempi by professional drummers.
Music Perception: An  Interdisciplinary Journal, 28(5),
491-503.

[3] Lamb, P. F., & Stockl, M. (2014). On the use of continuous
relative phase: Review of current approaches and outline for a
new standard. Clinical Biomechanics, 29(5), 484-493.

[4] Varlet, M., & Richardson, M. J. (2011). Computation of
continuous relative phase and modulation of frequency of

human movement. Journal of biomechanics, 44(6),
1200-1204.
5] wES - ILER - ZIREZ. (2019). R AEEEZK

R D BEHH—FTIET — % LIREOIHR.LT — 2 2 iz
R LB O —, FREEE, 26(2), 197-218.

[6] Burger, B., Thompson, M. R., Luck, G., Saarikallio, S. H., &
Toiviainen, P. (2014). Hunting for the beat in the body: on
period and phase locking in music-induced movement.
Frontiers in human neuroscience, 8,903.

[7] Daffertshofer, A., Lamoth, C. J., Meijer, O. G., & Beek, P. J.
(2004). PCA in studying coordination and variability: a tutorial.
Clinical biomechanics, 19(4), 415-428.

[8] Verrel, J., Pologe, S., Manselle, W., Lindenberger, U., &
Woollacott, M. (2013). Coordination of degrees of freedom
and stabilization of task variables in a complex motor skill:
expertise-related differences in cello bowing. Experimental
brain research, 224(3), 323-334.



2019000 0000000036000

P1-10

EEZKIRMESEEICR TS5 HEORHIN EREICET SR
E—2avx vy IF YT AVEABEICK ZBEBTMIMOLLE
A study on motor coordination and its development in performance of
Tsugaru-Shamisen

WA Zhar', B®E #hir, &l 5
Kosuke Nagi, Yusuke Yagai, Nobuhiro Furuyama

QEER PRSP S

FRLAR R A IR AR ZERL, S R IO A BRI

" School of Human Sciences, Waseda University
* Graduate School of Human Sciences, Waseda University
S Faculty of Human Sciences, Waseda University
1250rkou@ruri.waseda.jp

B=

AR BRI B (1A &) EI3ins. AFET
1%, =3 ¥y 7Ty & AV CHEER SRR O
DN EEEE, BT - PRk - D0 - RIRERE Tl
W L7e. B DN~ — B —DONLE LN DR RS %
2, - SR A S e EE T = A — T 3 VAR,
TR L7z, ZOREE, KR & R 7= BEEBIURIC S
W, B CIIREMAY, kA IR = A H A, WL
TIXEMR, RS TR OMRIR 2N L ESh &
725 2 ENMBIE ST, B S REED [THAX | O
FRIAICIE, AHFZE CRIE S-S REOEBF M O[S HH
PEORRGE, O 5 UI= EEEEE & =] 2 B R0
72BN BT A EFEF SR DO MBS 5N A o Tz

F—U— R HAE, B—a ¥y 7 F v, RS

1. ME: EEZREINESEDOFE

ABFFED BET, TEuEE =R & B EOREA 7 =
AL EZHLNITDHZ ETHD. AT, T—v 3
XY TTF v & O TR LR =R X BRI
DT, B & ALLFE & ORI B AL 7= BEE Sy
DI RV DWW THRET 5.

FATHIIEE L CIdv N - SR - B - R - B L
Shibata, Mitobe, Miura, Fujiwara, Saito, and Tamamoto [,
SEH - KR - FERE - BRI - AR BN HD. /MK
ST =MER O AR FE N [V F ] 1[Z20T,
RS CIIBAIRY BF T o “BBRORRIZIEY T
AT E TOHENEMRIN /2> TNDH—T5, FEET
IXEFRTIEZe <RV T A LIEN =R OME Tk
EOLTTITHETHNLTND EHE L. 2D XD 70
BB O ZE R A B E 2, /MR SO 3 WRoThnE A
P TR 0T % 24 T sd TR & 528 38 OB ERF
AT DR A0 LTz, BARMIZIE, BN
RIOENE T 3 ROThLIEZERL T D 8 — LRl D%
HGRNELS 8D EEFIMAL, £DOHFGROMHEZ FEEE
&L, 20 BT, AINEKBMIZ OF— TG DR 5R

VT NHEA NTHEEFIZ VR Fond 558 IR A
T L& PAZE L7, F7=, Shibata et al. @, 2@ SBICILZ
I LTRSS EANET 4 — R Ry 7 AT LD
BRI ST, BERIICIE, SRS %
KIRIT, VR BB S AT D X DA L s
& OXTEHERT L 28 FHE C YRR O EO LA
bl S A7z,

ZIVBEATIFEIE, DTV Cikim DR E
FLTWD, IEx—F L oo 3 wotiiEicxd
D ERR DI OY TULD T, B TR L 24 5% E
W1 D HEEB O e b B /EE T LB D 2 &
MTEDIEAD. ZOLE, F—EH R OTERIL, £
DIEB) S5 AN OIEEENH EN T PR LTV D
IZOWTORREL B2 bivd. 4H GBI O
IR, BEFIRD & 288 E D 10 F | BERERIITH 5
EOBESNTZ L2 ST, HFHEEN10ERDT
EERENREIE LREL TS, L, Ik
FOFEHREN 1.0 &5 X9 2EhE LI, 3 RotZEEs
WCSERICEME 2D Lo REIETHY, ZHBER
N HOE#EE) & U CHRIEIE TIRRWVATREMD B 5.

AR TIL, R =HRREZRIC T oA IR BT
ZIRMROIRAEIZHIR Y FATEME &) 1220 T, B
REE Z & ORSEBI A B L2, 61T, Hiv—
H—OFELD 3 WICLELENAT TR T2 S T
b, B STy D53 EEE) D BRI
EL, TOEEE LToZSMEERR LT

2. AHiE

RG] FERSINFE 2 BERIGREL(4) - 7 R 3))IR
AFHEICH 7. BRI, FERBNNE OB 4 K
HECRHE - Al - P - AR & 7 L 7R 3 OKHE
(90bpm, 120bpm, 150bpm)Z#afE L, #atL7-.



201900 0000000036000 P1- 10
£ 1 BSNE & RBRER - BB OXNGER
ZN# 1D BE1 BE2 NO1 NO2 NO3 IN1 EX1
R IR RS BB L BBl 1008 10,8 210, A 24F104 A 164FLE
BGHEE S T T RREBRE RS OLE ALE LE W i
FERSINAE B = AR O RS (n=1), ik
(n=1), FILH(=3), FERE =2)% B LB E1T-> 3. R

7o, ABFFREIZ 1T B B T JHes — MR R 15 ARLA
FEOHETHY, FHERE - HIOETTRERE 3 AR O#E T
ol AT TARRE L 3 FOHIR =R
HBERBR A FF OB R — D DI TR OED 77,
MMEFIZONWTISHREEDA VA NT 7V a &5
Tt%, SNEEATIR o7z, 7o, AMHFEIZHB W TRE LT
HFRE L, MUEBIMNE DAL 2T 4 g v NERER %
BEZTOZEThHoTo. SN & RRFEL - A
IZDOWTE IR LT

BAST — % RO ET —21%, T—va v
¥ 7 F v I K Do BT 2 OptiTrack
(NaturalPoint f1:, 12 7 A Z {14%, Flex3, Motive: Tracker
1.10.2 Final)Z& FHU o, B ERTLEE ORITI SR L 70 5
~——X, SHTEYS, ZEHE6 K, MOHE 1038, Wijd, it
WFE, MHE 3 2, WA T, W, R oofh, FE
SRR~ 2 (AT, RSS2 T, B3 TR L7
RE, BICOW TR Lz~ — b — @O, ~—
T— 572 D BOALE 2 FH LTz, EiERT o5 7
U > TR 100Hz & L7z,

EERBRBE: NI X EWRILRAL R TIT /2o 2. BN
BE1, BE2 {ZOWTCIIEE DE & 450mm D KT AA R
—(Pearl HEFRIEEAAE, D-1000SN) %, Z D fthod
SHIEZOWTIEBOF S 495mm O KT A AT —
> (Pearl EEEHLERRASAE, D-1000N) 2 L7-. Him
WO AR ZEFERT 572, 213 NO1,NO2, IN1
IZDWTIE X 3em OME B ITICRE LT,

B L FoR: T2 3 JKHE90bpm, 120bpm, 150bpm)
IZDOWT, ~y KRRV ZBLTSMEICRRL, Th
(ZAEC 20 B, J b GETH D ZDRIZDOVNT
B A N B Z VW, 22 ticons 1t
v b, BE3RATEFIL7-. Aok, ST KD EBOE
bz W92 72, FEEHOE S 2m JeOBEIZR T
30cm OBFTIC BRIZAEAT L, ilEEfERIEZ o BRIA
HEHR L2 _RHIFES SV E 2 BuR LTz,

FEBROFERG DN~ — D — DB ORRYIT —
B 7%t &S, Bflfigtt 7 v =7 Matlab & VW C%
NHDOT7=A—va r2E L. i ki, K1
~6 & L CHRIRIATCOR LB ZAER L, & 2~ #EE)
W& BRI CEE 7 v > L, ek, KIc#k
R LI BSEEN L 7 ¢ NV Z —Z2 4TI TR
F—HTHD.

B LT=T = A= a VAR D &, BE O
DOFEBHHIZ DN, EORY i - IRV TALTO
W7 DR R 22BN ERHES IR Sz, ik
T, BOWRY BT - I8V T A LofuE s dhifi 78
H7e & LTz = 0 ARIOEERHEDBIZE STz, WIOHE
T, BOWRY BT LIRY A LOWEENELT HE
BREQ7R BN RS B S Tz, RS T, BEDIRY
B IRY T A LAERD TS WIREICIR S 72 E 8 T,
CANTIVRLY ISR st (i # N ANE S ZAST L UL 117 TN =T 23
ni-.

F1o, BEEBNOERRE L E & 5720, Tt
PRI U7z o THE~ — B — DO ELO 3 IRIThriE %
PET U CERY O 2 4 T3, $—Fmic ks
FHREEM Uz, 728, ERO T &G D125
7o T, B~ —D—OFELD 3 IRTTALEENIZDOUVNT
i SHN IS D SR AT B A IV CREE S 2 — 5 1
LKA LT X7, 812, ST OREFE
TR & F DEGRICHONT R LT £,
X R D F— T4 30cm & TFRR L TN A.
9~11 TIE, Bikoi@mv BN LE —TBlmnc L 255
FOENAZDWTHWNTHTE LI, Zh b DGR K
0, RERE CIIMORE T 7 TV LA TELL
FHROMEIDNNS L 72D 2 BRI, £,
RN T Y 2@ LTSS 2 &, WIOFE TRV T
bR GRPE L IR DM, EBI, AR
DPAATHRI & &, difkd & i I R e 22 5 X
L oN5Y qWAG IRy el



2019000 0000000036000

4, EE

ARFFE B IE TR = RAREZR ORGEA I = A 4
EZALMNITDHIZ ETHoTe. DI TR
THE SR X 2 B OO ERR L 12 DU
T, HHR RN X BYE CRRGE L7z, 2 OREE, 2
OFSEBOWGEIXLT L b I THFZE CRE S =Bk
972 3 YWorZE EITEI) A SRR ERUE S b T
22N E BRI N

L L, RBFFEORERIZATHAD L FIET 5 H D
TRV, LA, AED T I ZEHEICER L2
&T, R SRR X B EORGE T 1 R TRV THE
KHRIEL ST R EZRET HFERTHD EE 2
SIS, JATHIZERCIE, —Moahiig oRsEBIEEIO
FHSULERRE ICE RN Y THR TV, ZTOERY
FFEEY TALEORED R D5 E 2 LT
W E 7, RRERE OIRY EIF LR T A Loi#EEhE
BEDS & B BB, THAE LN VEEERK L 72> T
722 ZHRBIEAIREOR R E —B LD, —JF, K
WFECIZZ N E CRIRFT T > T E D 7 2 5%
L, FILE TS L b ie L AER 28T
HY, PERETIEER = AROPME 2952 &
BsNz, b RAIC, HER =R E #ifEo
BEBIZBWT, S TFZE PR CRE S 7 AR 72 5
EBOBRHIREYHOMETH L EZXBND. S
HIT, EMRZREER OBENERINTZOD, HEf
TEEN S PLAE L TR EBI O S~ BIT LT A
REPEDSRE ST,

5. EBE

AR IR B\ ZHOWTH o VD 7<)
R =R X B ED S B 7 2 ) OEWERIC OV TE
FEMEDFED RN EZ BND. SHOBEL LT,
T3 el i VAR LT BT, £
NN OTEBEOBEIWEFRHEIZ DUV TIRGE L, E&RT
il F =TI L DR B D725 9.

BT, ABFFRIZINCTHIRRE OfSER) CTIEE/R = H
ATIOEEFE B Sz, 2 U0 O R
TR, AR DR AU A B £ 2 5 & TBHE I
BITh D LI ICbfEbiiz. LavL, ABFZEICBNT
ik & OyHE L T- BN ORI, ARFEO RIS
& EE OFRNALE ST HND SISV,
BRI X B EOBGE—RIZONWT, TDO T ak R
MR &R DI REE R RE AT A 5. F

P1-10

72, ABFIECIT DR & PR Ic oW, AL -
ZHARO X O ICHETHBF O RE TIXE N ENOFF
M I=—7, # 3 WoehriEZE I 28—+
ROy DEGROMEIZE LOEWIT RO o7, &
72 = H AR OBIEH A FREE O X BHEDFFEE L
TR B, MRS O BEEBOHIETH
572 BIE, SATHFZENRIBI X 5 7o ELRREE OO E B Al 72
T T <, FEHEBSC = A A ARLES) OB RS & )
WZFHI C X DIIEDN MBI R D725 9.

AR ORI = BRARAN & B EOHE DRI Z DUV TR
TS Z LT LT, L L, OO R ) o5tk
(IR = L O RIEO RO BN D LB Z B
%, B Z L OB OEERAE D L5 e IR
(2 K2 TRRAL LT 2 23 ARB RO AH BAFR D 2267
DRI X FH K D HIROZERIENL, H DU
IEAEEBN D BRI DN TAKRIEIT H Z RO B
DA, EBIT, FIREBIIEGSHEOFETH
LT ELEEEZRD L, BHEZ L OB S OEENIXT
D WA R ST B O BEERHE b A DO TRETD
HZA 9.

SRR

[ /M-SR B A SR E-BIL P2 (2011).
ZIEREZRIC 35 T D FARENERIG O 7o D DFFE R~ A
T LAORNIR L 2 e a—2  NOBEE - AX
B THESREEFEDT 7 +— 7 2GR SCE] . FIT(E T
THHOR(E 72 - L) EE ZE 2. (2011) vol 10,
no.4,421-426.

[2] Shibata T., Mitobe K., Miura T, Fujiwara K., Saito M.,
Tamamoto H. (2016) Development of an Uchi Self-learning
System for Mutsumi-ryu-style Shamisen Using VR
Environment. In: Kubota N., Kiguchi K., Liu H., Obo T. (eds)
Intelligent Robotics and Applications. ICIRA 2016. Lecture
Notes in Computer Science, vol 9835. Springer, Cham

[3] ZeM fE-KFHES —F- ik BB BRI Toak- A ek
(2014). VR BREEATEA L2 =ZHRoB I g8y A7
LOBSE L FEEOTE. [AAY 7 —F V7 VT
A FRRETEE] Vol 19,216-219.



2019000 0000000036000

P1-10

BE1 BE2 NO1 NO2
157 » - :
1 L
E
5
O
as
05¢
0 " " " n " /| " " " | " n
0 02 04 0 02 04 0 02 04 0 02 04
Depth (m)
1 90bpm TORIREN D R AKRBRE - FILEONXBE
(BARRIIRE ~ — I —OFNXF RO~ — T )T DON T O Z )
NO3 IN1 EX1
L5 r -
1}
E
: i
i
Q
o
0.5+
0 A " A h n " B
0 0.2 0.4 0 0.2 0.4 0 0.2 0.4
Depth (m)

X2 90bpm TORIRENS RIZFIE « FikE - BulE O X B)ifE
(AR~ — 7 — OBEN(XF RO~ — )N DN T O Z 2K T)

— 100 —



2019000 0000000036000

Height (m)

Height (m)

P1-10

BE1 BE2 NO1 NO2
15 - - -
l L L =
J /
05 - - -
0 n n n n . n Iy n n n . .
0 02 04 0 02 04 0 02 04 0 02 04
Depth (m)
X3 120bpm TORIRED D RIZAREERE - #)0F DI ZEME
(BRI~ — I —DOFELHF RN~ — T NN TOEZEKT)
NO3 IN1 EX1
1.5¢ - -
1+ i
N % _ %
0 A A A " A n " " n
0 02 04 0 02 04 0 02 04

Depth (m)

B4 120bpm TORIREMND RIZFILE - PREE - RisE O X BE
(BRI~ — I — OB WX IRO~— =)D T O#Z 3K T)

— 101 —



2019000 0000000036000

P1-10

BEl1 BE2 NO1 NO2
L5¢ - r -
1 L L 3 L
E
5
(5}
i
05} » » »
0 A " " A A " " " " " H "
0 0.2 0.4 0 0.2 0.4 0 0.2 0.4 0 0.2 0.4
Depth (m)
B 5 150bpm TORIRMEH D RIZAKRERE « FI0LE DOINXBHE
(BRI~ — I —OFEOH RN — T =)D T ORI 22 )
NO3 IN1 EX1
15¢ - _
1|8 L
E
7
(]
e
0.5+ 3
0 A A I " " " " " A
0 0.2 0.4 0 0.2 0.4 0 0.2 0.4

Depth (m)

X 6 150bpm TOFRIREH O RFILE - HfkE - BiE O EME
(BRI~ — I — OB TR~ — B =) DN T ORI A2 )

— 102 —



2019000 0000000036000 P1-10

BE1 BE2 NO1 NO2

L5 variance explained by PCIy variance explained by PCIf variance explained by PCIf variance explained by PC1
=81.43% =63.43% =98.13% =98.61%

Height (m)
<.

0.5

0 o0z o4 0 o0z o4 0 02 o4 0 o0z o4
Depth (m)
7 120bpm TOXRRERE - FILEONE —FEZ & ~DERTHITYE TIHO—F

(B SIS~ — I — O BELD(X PR~ — T —=)NTHOW T ORI A, KEESRITRED 3 IRTThiEZEN O
RYNCRT D — R (30cm £ TOFRR) 2FET)

NO3 IN1 EX1
L5p variance explained by PC1 r variance explained by PC1 r variance explained by PC1
=97.78%
1+
E
=
oh
‘B
ost
0.5+
0 " A A " " " A
0 0.2 0.4 0 0.2 0.4 0 0.2 0.4
Depth (m)

8 120bpm TOFILE « HHkE - BWRE O E—EH Z L ~DO RS HHTY TiIHO—HF
(BRI~ — 7 — OB TR~ — I NN T OB, K EIRITHED 3 RThr B2 A Dy
RINCHTT B FH—FH M (30em B TOFER) 2FET)

— 103 —



2019000 0000000036000 P1-10

100

90

80

70

variance explained by PC1 (%)

60

50
BE1 BE2 NO1 NO2 NO3 IN1 EX1

B9 90bpm (Z331T BH1E—FH T & ORSEENIBE RN ORSRIIIIHRT 5 F —ERT OFH-HRITOVTD
FHOTH

100

<3 o) O
o =) o

variance explained by PC1 (%)

(o]
(=]

50
BE1 BE2 NO1 NO2 NO3 IN1 EX1

10 120bpm (Z381T HANE —EH Z & OBEEBIBEIN ORSRINK§ 2 8B —FEHT DEF5RIZONT
DFENTX



2019000 0000000036000 P1-10

100
% 90
O
[= ¥
2 80
=
]
[=1
=
o,
X 70
(5]
(@]
[=1
g
> 60

50

BE1 BE2 NO1 NO2 NO3 IN1 EX1
B 11 150bpm (Z33(F B A& —fEI & & OBREEBMIBEEN ORFRINHT 5 FE—ERZ DO FERIZONTD
FOTX

— 105 —



2019000 0000000036000

P1-11

EEEDEVREEOXBRERTOER

— AT IIHNEREE DEEIC L HRE

How do people find commonalities between unrelated objects?
Relationship between commonality search and alternative
categorization
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Abstract

The purpose of this study was to uncover the processes of
searching for commonalities between unrelated objects.
Specifically, we investigated the relationship between the
performance of the commonality search task and that of the
alternative categorization task. We predicted a positive
correlation between the performances on the two tasks
because one needs to focus on some obscure features of
objects to do both tasks well. Participants were asked to
engage in two tasks: commonality search and alternative
categorization. In the former task, they were asked to list as
many as commonalities between 9 unrelated object pairs for
90 seconds each pair. In the latter task, they were asked to list
as many categories as possible, that 5 each object belongs to,
for 60 seconds each object. The results showed a significant
positive correlation between the performances on these tasks.
We concluded that commonality search and alternative
categorization have common processes, in which one needs to
focus on some obscure features of objects.

Keywords — Creativity, search,

Alternative categorization

Commonality
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(SD=132) %) To-o7=, 1 A1 BPCRHELTHD
AR AME L, Bk 20 AR CRIRHI FEhE L7z, (7]
R T 2 2B 2BICx L T—FIL, ENER
FOMmBRABLREIZ DWW T 21T o 72, [RIEZEICT A
Y LT DRDSFEEEAT -T2, Z D%, ZIME LS
D PC Z W TBNZREEICER Y LA T, FVED BoR
& BN DORIGE DRI Qualtrics 24 L7, 7S
TR, YR, ik, REEA =T,

FEEDOBCIY, ROFHBEIL [FE] Lnwo 7=
UMb A A=V INDORAEEZEDS BNESERLTY
HERWETN, 1 (Fo7<ELTOARWY) ~7 (&
THELELTND) OFPLEINL TS ES0, #HiFR
ReflEd 0 FE A HEVWMET, BRETEEL TE
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SV, BRGNS EORH Y F LD, —FLD
[mb7an] 2R LT IEE0, | EHR LT,
HAFENRGECH D LRIE LT 284 DREIET — X %
TNV, BT TV OFEBUZOWNT 14 TH 47
MBI &) [EIEDR & > - FHNIINERL &2 Dl 72
Motz T OFFNCONT, FEEED I Z FH
L, NENEATT 24T o 72, %57 =V CHAWEA R @)
STHEFNE, TFE) X5 —7 1) (M=7.00,SD=0.00),
(B 11X T4 F 2] (M=6.96,SD=0.19), [FVO¥))
% [BH ] (M=6.96,SD=0.19), B3] 1% e —< ]
(M=6.89,SD=031), #JH] 1% T v (M=6.96,SD
=019 Th o7z, ThOAGEEE L TR LT,
FhnE

I AT HBPCHERE L THI#ERELMEMAL, HK 10
A [FIREZ FE0 U7, [RIRFICSERE 9 2 2 2RI L
TS, ENE S L OMmMERAIBLE IOV Tt &
1Tolz, RBEBICYA % LIEBEORIFEIZIY
N2, ED%, BIIEILERED PC % AW CEBNCEE
REIZEUD FLATE, RO 2R & SN O IR OFEERIZ
X Qualtrics ZfEH L7-, 2 DO EOEEIL, &
FRCT X N Tholz, Bk TR, MR, Fil,
B ey AV

HBFAIFEFREE EE LIS TRIND 2 HEEICE
THRHUAE AR 10HET, ANTDEHTRkDI, X
THE, FKin, WA OFRE, LET A LTOAER S
DFETIIR L, TOEEREKTEMEW D b OFr
HIZONTEZD LD RO, IR, 1 HFEST
CUIF1ITET2) 1Z2& 19308 & L, 14330
B3t s % & i BIZIRON—DICETe 2 A TE
HARZUBFEREN, FRSNEHTITZ Y v 7L
THICHET X SR Lz, HEE~TIIBIEEIZT
HARCER LTz, 1Z Ui 1397 (317 A b
V) IR ATES &, ARIT 9 BUTICER FHATE,
ATITVUFIERE Wi LIS RSN FEHITON
T, FARRCEREND 177 Y LISV TIENIC
BTHEEZLND T I BHRKI0HET, TEXD
ST D X IR Tz, [FIEEES KO BREER
I3 Chrysikou (2006) DOFfii & 25 E1T, AHFFED HHIIZ
A9 X HITEE L CERE LTZ, Chrysikou (2006) Tl
1 SOFEYIZX LT 6 DL EDOAT TV 22T 5 K9
WZROTEY, 12M% 15 0 TEELZ, AWFETIL,
[RONIZRFENTH T 2V 2N DT LN TE
HHERRD70, 13 0TH2 0 ORIBREEH A2 5% (T, (8]
BRATTREHR TS, KN TTEL2E<0NT

P1-11

Y ZHETF D LD ICHR LIz, F£7z, Chrysikou (2006)
WZRWTC, 1B 0IZT 5 2 LR TE HRITTEY
T5E 1 REICRDN, 2L O ERT D 2
ET, BT AV EELFTDHBMENRLL 720, A
DR O R D ATREMENE 2 bivie, & 2 TAMI
T, 13ATICoE 1 ORIREHZ3RE LTz, 153708
Pl 2 & EE FICkOLN—IcETe 2 LN TE AR
A UNFREN, FREINELTICZY v LT
e LR LT, 5 DDA T TV IIBINERICT v
HITER LT, WIS 1 #&17 (h7r3a) &
g, FH) (AT =) IRV MATES &, AT 53
TICH ARATE,

3. HRLEBE

AAGEDNRIRE CH D LRIE LT2 304 DIEIET — 2 %
AP, BN, S S R - 351 2 ]
BEDONWEE L, T TV BRI T D RIE RO
WA A T Uz, Sl AEREGRREIC W T, 2InE 4
IR TORIEEDTHEIL 2.27 (SD = 0.86) HTH 7=,
717 3 Y FEEFBEIZOWT, BINEEETOREHRD
EHMEI 3.48 (SD=0.97) fHTH -7,

Ihn 2 OOYEEMEOFHBUREEZ R L& 2 A,
BEREOHMEN RO (r=.52,p<.001), HAlXE
FOMYFERAZE 1 1R T, ZORRIT, LEaFgi
BEHICBWTHEHER AL FIFETE DI NEE, T2
UFPEEICB WO I T TV 2L P TEH L
ERLTND, 2O Enh, BSHREREE VT S
U HIEFREOYE ST BT 2 7 m e 2R3 H 5 2 &N
IR X N7,

AWFFEClL, BB R T 2T 2 720D J1ED 1

6 r

]

ZJ 5 L L] L]
T\ . .
3‘ L
5 ) oo .: ........ ;o
=% | e
% s T oo .
i oo °
2 « s *
¥

0 1 1 1 1 1 J

0 1 2 3 4 5 6

I RS IRE O TR A AL

X1 s RREREO RIS & T =2 Y
FIPERYE DR EAL DRI F6 K OVRIRTE R
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SE LT, TEEMEDR Y 2 SO RS T4 05
RIDELRDHIEREEZ L1280, ZOFREDOZETHIZ
L2 DRI OWTRHT 2 Z E A E Lie, BiE
MY, HESZRAT AT OMERTFEM S e R L
LT [t & DBAIER 72 B2 ©72 <, BATERY T
VWRHBIZ B BT 5 2 &) 2480E U e, ol mpReaRagvE
LB T AV FIEEREOTBEICB T, < D% %
BT D ENTELHEAN, T72bb, ZibOif#EA
FELHTTHI ENTEAMANE, I IGE T
H7EATHD TR H OBEIER TRWVEHEA~D
BHIDIELSTETWD I EPNRREIND, ZDRAIZ
DNTIE, BIEIC L DRIENEOE 22T 00T
Zil U CRRCRET T 2 B B D,

4. HiEF

AWFSEIL ISPS BHFEFREERE 5 18]11551 DBk % 5
T,
5. 3CEk

Chrysikou, E. G. (2006). When shoes become hammers: goal-
derived categorization training enhances problem-solving
performance. Journal of Experimental Psychology, Learning,
Memory, & Cognition, 32,935-942.

Duncker, K. (1945). On problem-solving. Psychological
Monographs, 58, 1-113.

Rosch, E. (1975). Cognitive representations of semantic categories.
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Yamakawa, M. & Kiyokawa, S. (2016). Effects of commonality
search on activated knowledge for idea generation. Abstracts of
the Psychonomic Society (Poster presented at Psychonomic
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21, 168.

HI B - 3 SE 7 - IR O (2017). SlRORR =
1 U7 ANER 728 RS D P R —— R R M O B 275 B
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Impact of disciplinary diversity on intragroup conflicts and design
outcomes in a longterm design project

M kT, Ake BOKT, FEE wiE”
Yuki Taoka, Emi Fuse, Shigeki Saito
TR TR
Tokyo Institute of Technology
taoka.y.aa@m.titech.ac.jp

B=

WA, ARSEITHT L < HHTO72 L0 — B R & N
BT DI, TN—TTREMBRT YA Ty I breakthrough e=TE .
=7 FEFTLTND. JA—T A "=OFHMD T .
SREVEL 7 —T NI, EHEIRT A 7T % Eoe e L
RS HEE & SNTODH, RS~ OFBI, 5 ' .
FRCRMOBRF 70 =7 b T cBRES T el 00t B
VRV ABFGE, 1.5 7 HOFAEIZ R 27 A e, e
BV w2y MEBH DBHIEDR /A —T LR e el S

N—T DY V=T NI & RO A 2 T L o e

7" high Aignrment of team members’ disdpling —————p 0w

F—U—R:TH¥ASTar=r b, Wik ARG

1 AVNR—D2HtEE A/ R—2a D OBRKRI]

1. #

TR, 2 < O/ERDS, AER) L0 — B2 2 A5
ZEMRDHENTN D, AlER LR 27T 5720
2, B IR E RO A LV R—NTF— L EER L, T
Ar7uavey NREIND. ZiUux, F—L AN
—DEMDO LR L ZHITEE D 7V —TNOR
(conflict)y WHFHHIR2T A T 7 BT 272D DEFED
1D THHEBEZLNTNADTHD. EBEIC, F—
LADZERMEDRENEE, MED S (f ) =T 1 7
72) TATTBERSNDAREMENR S 5 L@t ST

% (K1), UL, FRCEMNRT A v 7 ey e
7 NI, HMOSEMERT A VRIS 2 5
PRI A3 TRRRE S AU TR0,

%’T$ﬁi O ZERMENT A iR G-

LRBORGEE B E 35, BENIZE, 1.5 7D
7%4/%%_%0wt7ﬁ4/7m/17b%ﬁ$
THZLIZEoT, FOREIZHE S F— LN O
& NN G- 2 DB LT,

|

2. A&

2.1. F¥q4>r7Fadzy b

THA L Tu T MIEFELORFTEmINT
HEO—HTHY, FEHEORFZOFADM, EiTh
EEMETLRFOFAEBSM L. THA TR
Y MI 1L AITEY, THA CEBEERL
7'v & A 7% #ET 5 PBL(Project Based
Learning) Wiz CH 5. FAEIT I N—T%1ED,
(A ) _=T ¢ TR BERRE T A L IR
TAHTATTH#EZER L. TVA L EEL, AT
DT WA EHNTA ) _—v 3 VEAIT 2Tk
THYH, ANxD=—X (Desirability) * £ FH
"JEEME (Feasibility) « BV R A L2241
(Viability) @ 3O &EE L S5, 7Y A L EHE
CLTUIELR T L— DT =TI PRREIN TV D
2, A5kFRTIE, d.school BMEETH5ODAT v
T bT A VEEEZHEH LTS (M2).
% (Emphasize) Tlif, 22—V —A 2 FE2—
L T — Pk T 5. REER
(Define) TliE, HET7 =— XL > TPEL =
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— P B TS ERA L, WERELIT
5. TAF T (deate) T, B SH- T

WXL CT AT 7RI A TR Y. T AT
(Prototype) Ti, Al L7=74 7 7 % HBULT
5. 7TAN (Test) Tk, #WELZT 0 oA 7%
AL, 2—P—2Af X Ea—%1T/\, 7u bk
AT HT 4 — RN\ IG5, D%, 7
4 =K 7R, TAT T E2A EXE5[2].

% Q X

Prototype
Empathize Define Ideate typ
Test
_- D
Divergent | Convergent | Divergent 'Convergent

H2 TS VBEDRTYT
ERITIL, B2ADFENSIL, 9 T N—T1To
Niz. ZTNENOTN—T1L, 505 64 DFET
R S CWD . ARFZETIE, BAAND LIZAEAR
DRZFT AELERATWD NSRS 7V —
TR L=, ZD72h, 40 £ OFAENAKMTEOH
TXHRTHH. 40 4 DFAEIT, 1 LD E VR AT,
2 K DR, THDOENEHELT 554, 314
DILFHFEFENOER SN, FEOWL T
1% 22.8 1% H 0.7DTH Y, P 15.2% D I3 %
TN—TICA>TWD., £LIFKETN—T DA LN

— DU
&1 FIN—TA 2 —DEME
R . SRE
— -~ \_ -
gn—7 A N EE
A 1Art, 4 Eng., 1 Business 0.50 High
B 1 Art, 5 Eng. 0.28 Low
C 1Art, 5 Eng. 0.28 Low
D 1 Art, 5 Eng. 0.28 Low
E 1 Art, 3 Eng., 1 Archit. 0.56 High
F 1 Art, 4 Eng., 1 Archit. 0.50 High
G 1 Art, 4 Eng. 0.32 Low

ZEEMEOFRFEIT Blau (197112 &
OZEHNCEE ESN[3].

AEFICH S XK,

H=1-3_,P> (0O<H<1-9 (@

ZORITEBNT, H IZZHEEORE, | 1 135MO

P1-12

FE¥E, P, 13FNENDHT TV —ZAD A3~
DO, NIZ T N—T A L ™"—$a B9, HOR KA
IXZENTEND T N—T DR R—$ 35> TR
5. IN—7AB,C,D,FIZ64DA L /"—=5
728, HOEKNIEIZ 0.83, Zv—7E & Gli54
DAL SR=INND T2, HDORKIEIT 0.80 THD.
fEFR, ZN—7B,C,D, G 1% HDOREKIED 50% L
D HARMED T8, ZEREDIRW T V—T, T —
7AE, FiE, HOHRKIHED 50%E 0 & EMED7=
W, ZEMEOBENTL—TE LTEZ b,

2.2. BB (conflict) DEFRFIZEILDEFHE
KT N—T DNOEREORRINEIL, REITrY
=7 oW, W, A mL T, ERGRE
A B a—f I K> GHi& iz, 77—+
1% Jehn, K. A., & Mannix, E. A. [ZX > TRFE I
T I N—TNOEHEE 3OS (X277, 7otk
A, NHIBER) 2O d 2 BRI A TS LIk L
7= [4].

£2 JL—THOBHEEMS> 77—k

=158 Bk
mE
BRI NTOHEE - X RT | BAY
B L TEDL BV OBETEROR—
ENRH F L=
Ty MIBE LTI L—FNTER | #A7
DXL« FHEIZEDL 0B F Lz
TN—THNTTATTIZELTCEROX | # A7

S ST E DL BV OEETHY E L
7eh»

7 N—TNIIENGE DXL - fliZRIE ED < | Bk
BYAYVES Ltiv
TN—TWNTHEDDERD Z LT EDL B | BIR
WOBEECTHY F Lz

TN—THNOBMRICEIRRIEXH D £ L | BIR
727>
Tuvxl FEEOLIITED DX |
[ZOWT T N—TNTEROXL - fijge
FEDIBEWNWHYD F L
TN—TWNTHEMI T _RENTONT | 1B
BROFR—EIZTEDL LWOHETHY
F L0

BRI T N—T ORFOE VIR0 2R | R
LTEAP—EHLENWZ ENREDLS BN
DOHEETHD F L7=n

Fr, A A =250 —7 €2 N \AVA
=T LENT N—TNHZNEINL T —T) DR
UNR—ERIRITEM LT, A v F B a—lIFENFR3
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O, EHONDO— AL > THEmEEShi-.

2.3. FRYOFE

RAEFERIF DT VB T —3 g 2Bl gk L7z
D%, FIN—T Lo TRIEESNTZT YA Uik
K& UM L7z, ALENMEREMIE, Dean, D. L.,
Hender, J., Rodgers, T., & Santanen, E. OA&EME
DERK O, AREMFHETEIC IS & FEE L= [5].
Dean HIZ& 2 &, BIEMIIEHIMEE T AT 7 O
DZDNIREL TN, TATTOHEIZSHITS
DOFKEIZHFEIND. FNENOFREES, %
T TRl IS L o CREl S Az,

3L, T T a2l hOXA LT UL,
Tyl NORHMTEEE L DT DTHS.

ATT1—-) F#BE TJi—X HIJIJ1I—X
EE

i| 70—z
2L
| 1]
FRRSSESE 1 *g;
Vs mI
>< HRE,
fggatn
2 717 PRI,
23l ivI 70b517,
SR 2 & 7
HH
;ﬁ VI
#E4| B >< vi} miesx
%
A || vii| mssemn
\\ \V4

[ 7o7—k S 10981~ e EFA

B 3: EEREHE

3. R

3.1. Z7Ur—MER
FRECBET 57 v — FORERITHE NI S

P1-12

7o, R3IL, TUr— MERICBWT3 20T
U —ZBITH2NIEEEEBLS 7 a2y 7 O7 v
77 OEFThD. XA LiRFRCET AIHE OWN
WIZENEL, FFREHCH LA, BIRICBIT 2 ik
DIEH OWNHIZEMETIR. Z07-9, BURICET
LEBEOER L, &L L TGHIT 5.

£3 75— FORMREM

2Ry 2120 g

Cronbach's Alpha 0.809 0.579 0.73
B 3 3 3
7.00
--@-- High
6.00 —@— Low

bl

=}

s}
T

Task conflict
D
o
o

3.00
2.00
1.00
Early Middle Late
4: 3RYICHETLEE
7.00
--@- - High
6.00 —&— Low

U

o

S
T

Relationship conflict
D
o
o

3.00
2.00
1.00
Early Middle Late
B5 : BARICEEY S E Bk
7.00
--@- High
6.00 —@— Low

Process conflict
S
o
o
T

Early Middle Late

B 6 : BIRICEET Bk
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P & r B ORHERE A BL L TV 5.
ZTNZENDOIEE & BB T, ZktoEiK2 -
DI N—T LR L2 2 A, A 71T
THEBEEZBT T Y —0W, Middle 7 =— X2
BWTDOH, AEENH-T-.

FEERI, ZEEMEDIRNT —TDIFH DS, SEEMED
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3.2 41V Ea—#ER

IN—7B L7 NV—TF E OFOENEFN 34D
M, WA A B a—ZmE L. A2
2 =%, F— LNOHEMZERME IR PR O
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TaT 40—V, KEERGITENTENA L FE 2
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FR4 A1V E1—REICAEL-HBHE

24 F—7F HM #3
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E-Al E = &tk
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E-E1 E T 5

#5142V E1—RERE (SHEDENTL—T)
A # aAV bk
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zk% PN B, BT D LI SR ND T L 3
1’ L7z & &I, ED— NDFERAEN S 723N\ T
SNBTETT, fMES &5 2.

B (TATTIL) L nan, U ThdT
S W LEoTE LA BOT, 6 ADE RS
E 8 X TWa1hoTW) &EF 5 TRV G

2 LAV,

By O BOBIRAS S DT b
B GHHE) R Y SRS L
B S s nT T A,

By AEROI =TT, RN S
A B DERELBBUADSTE, B G
20 b < Cb RV - LBV ETR

#b5 DAL HEa—DFIHANET LI, SZEED
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W7 —7 (F—7" B) ORPIZEREIE, =Y
PRIZ LD F—2NODEIRE A LT, T —7
B IZBWT, 64DIN—F AL R—DWN, 54M)
THEFSFETHL—FHT, 14DBEEFsF
ETHD. ZORDEMETFSTE (B-AD) 22D,
HEDEEL SIZONWT, TAV IRBH-T—FT,
THFOFEND, BEOHL IIZHTHRF 13720

7.

£6M VA E1—TIERE (SHMEOELTIL—T)
A # aAVE

FNIRENENTE DL Z EINEDI AT, T
LT ELeN2L oG nLET. ()

(BEVSHIT) BRE . GELAWVENTDY
EHAIRTZONHIDIFEH ?2] o T Inv)
ATTITE, S ERSENRHDLAT, %
BRUCFZENT > TRD EFELAEV DR L
YT RS TEFLTE L.

(BB HIL) ZhUdEtk, OO b
RO TIRoTIDL. HEE I 5 ) (ZEM
Z 9 o T AE 2 4B T- 2 LBy ¥#4l
NEEED F LT,

HIIEPMIANLBRHHEND EZARH 5
STV DEFTIEHTE 2HEHATT 2>
THWE L,

IBDERD AN LMEGERD NTZ -T2
BT D5, Eobhno T EBETICEZ
THDIEKED PV {ED L2 2nWT W
A VTEBAL T D D)7e— & T
o TR UL,

LRI ATRHEN L EMAN LS E Do AL
RO TT, 74— RNy 7 FELAVWNRTE
T, 2 TUE U 5T=OTRNST-DO)r b
1, ODATRNT ST B il S o7
T E MBI THEoEZ ) LEEIEI N
BWALRRW->TELNIZHELTEDN
TJ 4,
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'
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&

HRZEEMEOEmW I V—T (S Vv—T B) T, ¥
FDOSREENT YA Ty = 7 2D DB
CBX AT OHERE L. BARMIZIE, ¥R
OIS UT, HWEOBLENLEDX 27 (i
ECThDERDIND AL NR—ZH AT 5 LT
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RTIL, TNEND T N—T BRWE LT ORE
iz LT\ 5. Bl e JiTehehz8i4H
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DIKNIEIT 42 TH 5. BIEMES, It oA =
TOEFTEL, KKEIL 56 ThHD.

B7: TH1oTO2) FORRYHE (BOEHEDS
EHdHEM JIL—TB)

& 1 BRYOBLE T

REn
TN=T BEE e m mER
B K 10.5 32.0 42.5

C {15 4.00 33.0 37.0

D {159 6.50 30.0 36.5

G 15 11.0 29.0 40.0

A = 5.50 27.0 32.5

E = 9.00 29.0 38.7

F & 5.50 27.0 32.5
4. 5

AL TlE, PHoOTYA o Ta v s MBS
TN—TNOBEREET VA I HONT, TV
=ML A X 2 —THENOBIER L. S
P DINT N—TTClE, ~A4 2 VT 4 — LD
HEOFRSNROLNTWDZ &, FT2, SRR
T N—T"ClX, BEfZEN LI E e — )
T, HPOHMEEETHINPZIT, IARASTZD
TR UTHT LW AT L TV D812
MR-, AWFGETOA 2 B a—fftmI 7
BRRHNTNWDT2D, 5% L0 Z< OWRE %L
RIMFENEEND. AL, HFHDRRD A
N—=ZXDBTH A T arey el HBicED
L TEOBRREO—B L5,

P1-12
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The changes in theatre acting caused by repetition.

ba—AWRET, SR, mREBT, TR
Yumi Hughes, Akito Miura, Kae Mukai, Kazutoshi Kudo

PHOTORY, R R
University of Tokyo, Waseda University
yumihughes@g.ecc.u-tokyo.ac.jp

B

AWFGE T, HERERE 2 475 BB ©
7% 20 [BISE LR Z 58 U 7 L@ & D& L
= BRI Uiz, Mg bk ) 7 o2 bz, B
HULOIRERFIT — 2 36— OB Rl BEAER %1%
S LTRER, D'V 7 0BG ERAZ IS LTz
(@HNELRFD —E O HARRIA M b o 72, QNIE
(2 & 0 AELRF ORI X 13 EIE S, RE L F—
YDHDHHDITEL LT, ZORERIE, KEMICEY
BB HLARE SN2 2 L 2RI T 5.

F—7—F &M (repetition) , H[IfH
(improvisation), Center of Pressure (COP), {#i&, J#HL.

1. [XL®HIC

1.1 FEBIZIB T 21T O BHIME

T UA T LR [FEE] o T, HEEORBEA
OFESIE (TEN 5 A%, 7TENC K> THELT 5 2
L Lak7z (1459) . EFEOVEA KR (1984) HiR
BIORHE A, NHOITENZ BB 2 8 gt L, 8l
FOHATCHBE SN HEEAMTH D LFHH LT
L. 22TV HELEE, Bl N0 FOETT TR
2V BEICE ST NWEPIH T TRI-D
L1 LT UMD RE —[EMEORBTH D
Wex K, 2011). EHICZDOFRBL, #H0IRTEVI K
AR/ TND, ZOTOHHEL, T TIck D 7%
X ZH S TWRDBD Y, 204X MRFIDTEZ
STZID XD IHRDHE O LEDN D D.

BIE, R C HHS A HEBIIZFEZEE TH 5703,
LB OBR L JHENRIFZEM CTHE S "7+ —I 7
T =Y ISR RN RO BB S & ERAE S VD
FUZHBW T, HRER—REIEDDREMED & 5 HEE &
AT DB, TR TOEBICHBEL T\ EE
ZBib.

1.2 BEDHEE - BREOHEK

ZIT, AWPETHR D T (IO TH LML
TR, AWERICET S [ &%, ADBEIC
179 NEHy L1387 5. b HAANL, BEOYE
THREDEE L LTORD BN EZRDHND Z L3
b2 CAF,BEOREE) . flxf, HhEiiciesd s T
Rfi) EWOEIRIS, Blc7ed & TRl &V H &ML,
SO LV TEIZRD Hivs. HEKQR016)E, AR
BUENZ7- & 2 T, NIZAHRPHETH Y, FrEDBIZ D
72012, NEEWIBELTHEEZ L Q0D Lk,
SFEY NIHETS [ {T84%21TR>oT05H LS
ZBND.

LINLRET 474 (2001) 25, BEIZBT D T
FOFEED “DI=L”] MToHEE, HHIZBITS
Bl7e 2 “Di= L7 MMTIEEEZKRILZL 91,
HHEOBEBIIAEITAOHUATIIH 20D, H F
THEHHFHRTHY, FEhEE LT, BEROH
HFIZL ST, BkSh, REShTWD (s
AR,1984) . EHICHEOHEEDIZE A LITANETH
D, 2ELFERICKRRCEY 723580 IKEND Z L1374
V. FREOBHING, AWETIIES & B OEBIX
BT 2 LN D TN,

1.3 EEORES - FEI»ORET DT
PR TR TRREL S AT DA e LT - 35
DAR=AT 7 AX—(T, FE [HHEOMtF] TE
THZEOHLIZLLTOX D IZFR LTz,

JA] CIEIGERPE I D 272 0 T2 0> 5Dl K90
5= ERDD FFUL—TERD b DD (7
W) . ZedREHDERIES HDE, 45 HDITHEA
DEF Cp Do FADFEBRINIFEIF U 80> TL
FoEDD . ThdE bHEDFEN b 5 RDOHFIE
L TSRS 2207200 28 IT UddldbA
RICKIFE L T EDITZATEDD. REEID
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BITEGEF T L Fo/EDD), (AX=ZAT T A
23—, 1983)

B, B Wolz b ol i, KEIC &
S TEAL LTZIRELE REDEIIN TN D, 2D X DI,
FABIZ & o T OFHES R TLE S LW IR
REVT, HBIFEEFZO—H>OHREE L ST\ 5 (Grant,
2015). ZAUTPEIS LCHZ - iHH 2007) Ti, [FIFRE
LR DG R OB, EO XS ITBED RS
2R 9 DT L~V ETEE EFHIT ook
LG, BEoe7et 2 &4BH LT, MEENDRE
T HHBEAOFREFRENE A st LT D, fERE L
T, PEHED M SR ZMECHR UL 5 ICHET
XHEDIIRDLT-DITRBEELELEZZ LNDHDIT,
HIZE ORI ShD B 70X A4 I 7]
BT AR THD Z ERHLMNT 5Tz, DFEDH
% AR D 720121, HEEE A OB 7217 Tidze <,
AR S DA ARCHHER L DR & 0T k> TERW
SNDLLONEETHLEBZZ NS, LnL Z O
eI, Bl CHRER SIVEHHERI D & A I v 7 Ol
HIMEDS, 43R 0 IR SN2 EEOF TR CLE -7
TEBWEL TS, ZDZEND, SO AT L
HAA I ORER, SOV TV EH/ET 5
DI TH D DD, SrAD 2 SRR &
I EDOHTORERE, BEThRNWEEZ LN,

14 BN H3 %)L

[ & —[BEWENOBAE FTREe b DIZT D 7291,
JHBIEEE 72 BIZIEH STV A IRER OO E DI
B8 (Improvisation) 734 % (Johnston, 1979) . Hijrt
DAR =AT T AX—%hh, Chaikin (1972) ,
Grotowski (1975) , Brook (1993) 7p &, HNBLEEL
PEZ NN ZIHEEIT N & E 37220 BEA L
RS, SEEOEENT, £ B OBRICALETE
ISR SN D REE L F T (BEA, 1964). BNELCTT
I BIOAWEIZIZTEAZ VW=, Enk oA
h—U —Z72 D D50 6 72 WAHESEE D =V R T
T, PHENEREICE Y 7R, B, HEREA
VRT U arEITONERGSD (TN - A8,
2015). ZORBREFEAENRD Z LT, BHETYH, B
FRO B DA RD, P& LD LR TE
5E9125EEZ25NTWS (Frost & Yarrow,
2007). JEBIZZFIZIR ST, Bl e a8 & 7297
HOTIEIENELZE S5 BT %< H 5. BlziE 2018 4
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(ZH o MRS T8 — b R VE %52 L7

TG &N ORBAFIETENT, RIBAITHRE
52 LT, PHEOAKRE HT-FHESL LS EEREFIC
LTV &V (Uramoto, 2018). ¥I—24 « R X
BN, MmO, BB U A ERicE T
LHHEDOEY 7OAZTH 08 TONRY T 4 T
Z, HENZRBONLO L LTHEER LZZ & E5E-
TW5 (N, 2019).

FATHIZETIE, BB N L—= 7 %52 - R
%, AN E IR LT, U—F— - 77 —D&E|
ZROT LG, ZNENDFTHHIE LT DT ENRT
& 571, T bHiHME (Co-leadership) 23L&
IFERDSHAE SN TS (Noyetal, 2011). % 7=HNBLF
BIERIEDO I 2—V Vv LV OFERO a—F 4 12— g
VERRE LT TN, BN REE R O ZFH O o
— TR COHKIE, B— AT a— U [EH
L7=Z EE SN TS (Walton, et al,, 2018) . LA
L Z3udd < FCRIBY, ©F Y —[RIMEOITERRIIC
Ro7eZ & ThD. RICANELC K - Tl e iis: 4 %
fTLTH, M0 iRE7REC, RIBIRFOHHE S A2~ T
5 ETFR S 720, Keller & Engel (2011) DAFSETIE,
BB = — s AP (Improvised Music) &
HZZE L TH O, 4-12 A, [F U hZ (R § e
T L7-RICHRB L TH 6 9 EA {770 o 7. RIS
LA XT3 VRO 2 TR ORZSE RO TR 2 Lk
L7-fkE 5, SR A oo ho v — %, BiBES
DI REIEmD->T=. ZOWFE T, BNBEZRL T
VA DEREL, EDIRDDD BV RILCEZE L
TWEDIZH LT, 4 27— 3 VOERIE, [MEL
FAGHE % T 5 Z & T, MABIEFIREAIN o727
b, RNELHZRRE AR Uiz BRI Kb 7D Tldis
WINEHERIL TV D,

ZDOEDNT, —EWEE TES R0 &
VN EOAHEENE & KBLO I EEA b 2 B R ELC
b, MR HT26T 185500 h>Tns] &
D) FESEME L RBLOBEEIZ L - T, REDENT D
AIREMED B 2. & ZCANIFE, RIBAYICRBLE T
BHATAD, )ETHZ L TEDLIITELT HD0
FAEIZ & > ThRbivd b Oiing, EiH g4
HZEEEMETS.
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2. REAEK

TR 2 402, BARZ VT RIBET)IC B A Al
ELTHHW, T TRELNESELAARL LTE
THL, BV 7L LTHEE Lz kT, TEAREFRL
BIELT20EKELTHL S ZET, EROIZEAR
R 2R 0 K RIEZED L, ZOHCTHEEN ED
B LT 2 FERITHRET L7z,

21 T—HIREVRT A

AWFIETIX, R EBITND 2 BEOETA A AT T
DR EIRIIFHZ & % )& FEHL (Center of Pressure,
COP) Z 7l L7z, BRDLEZEKIE COP (T S 4L
52 Emb, ZORERIIT—2 & HWT _HHOI
DRIEIEA DEVE O EAER At LT,

2.2 EBHE

FEBRH ), BR T A1 T2 C0D 14 (5
P, TEBRER 3 4F - ANBLESRER 5 ) & SRR
1 46 (Bt TEBIRESR 20 48 - BIBLEEIER 3 ) Th -

1 EBRotkT

2.3 EBFIE

2.3.1 BNEBIOAWEL KB

FREITIWC, R I#E 24 (S1,82) EhE
FUZIRIX I3t (Force Place) (ZFF->TH BV (K1)
FTEERICH AR CHBole 34 . o

FEFATORDA MR— FICBE L, B L

FIET RS, AEICRADNDRRET, ke L
TV RENEY Z7ETE Lz, 24083 Ulcwug %
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fAIEEDRAT, B 7E2MENEE L TH O, &Y
ThHHRECHZ- I L EHRR LTI, DTED
FTENELCIT /e s ol L RIC L 912D L H I T
TIELW. @QF OB TE TR 28 S0 E HiE
CTUELWEHRZ L BT, 20 FHEVIELTH H o
7.

2.3.1 T—FfET

Boh T — 21, BhEifiEr Y 7 b ELAN i
MALTEY 7oMOREEERY, £ 78D
REFT. S BHIT 21 B O ZFHMD COP 7—4# D
FHAEFARE, FRATRIOEE DA LTz,

3. WRLEE

31 &Y 7OERY Ot

W T — 2 b, T_TOR Y 7 LFORE S 23
L7z, EBIZHER D ES % 20 [0~ T2 & 2 A, K&f)
AT S 72BN COBIHPIZIE, =L 9Dt 7
DER OB Z o725, ZHLRE 10 BIH & 20 [AIHIC
1 BT oDERVNH DT T, ENLIINOEHS Tl
U ZOERYBELNe o7 (2 & 3). Ziu
BARDIRN LD RHEE 72 HFI O H TR Z > 7 fBIRD
BHROD, B IBRRESTWW ZETHEHRATEZ R
ARLTWD, HERAIZFET DN E NI EEIDRE ST
BRI o7z b &, JVBIREICE Y 7 &8
ZEPHEMESNT, FEPAMERY SOH L RDHHER L2
5V 7OERYITEESN TSRS 5.

10

Overlap time[sec.]

o - -
1 5 10 15 20
Trials

2 B U 7 OEA DK
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Zeofzlall ) 26 20 [RIRE L7 AAREHEID 3~
TOBOEET —% Th 5. BIEHEI T, —F0H)

DTHD. Z

ZISRERWEIT, BY ZOERVITR ORI TE.

A, M B LTS, L LKIE L EIE B
BIBLEE L 13 FE 72 < BARD2EE O L AL
L. WENBRIICRL, E¥EERD Z LI
DIy DI FRERNTHER DL B AL, EIDEEIT N
B—rDEOIIE LD LRSI,
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. | & d
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NI T/~ 72 b D, F 0Dt 20 Bl CEIE MIE SE7-.

Bz, 1 BE (T 2»5ZEDHTRCOENIES T,
FlJ@Fﬂ%Jﬁ EAZIZ S2 DA DR ERFADFAEL T
. ZAUTE D THEESNZEIE D X ST, mElDe
6@“&% LTW5. ELICEIBILAE 10 BV, 25 F01F
T, 30 FAAHIIS, STIC K A RE < VW Ej& A3y —
FICR OGNS, 2O IFRMEEE TR o o7z
HOTH L. FEHFED 2 410E, TELH7ETHIE
BITRo7bDEREILEY 7EEIZ 2 L TUELWEH
FE L. L LZOT =X OFRERNOREEND Z

HANRSL, KR S2 THD.

LlL, BAET 5, BT TR o7 Bl ERICRD &0

DR INDHDOTIERL, ENE EFole{ BipoTo %
=, TEMTEENZEMIRTE D, ZOHSEN
EFENT-HHE LTUTBEZLND. KP)ORIBELR
BT, HHENE SEN OB RRoTTe®, FF
\CEZ AT C, RO 2 THIL, BCOBEE %
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AWsEIE, FEMEE 1 428 16 fT2E L T T
=) ENEEET 35— 227 T4 TH B, EFRXDH
W7 PRI DWW, A A G AR 1T & 2 BB
Z S, RO TERETE 2 MWyt L 7-f5 0,
e —EMEZ, HUE BRI L TR % 2
EDHH SR o, F 2 OfRIE, #im oS
BLiE D FHEIC DV TR 72, EFRDONEBIRE & Eom
WL Tz, DLEORERIE, FHRDMRIE 72 37
DEEIC X > T, TAREIEMEZ filva 72 & 97 Hiffiz B
DN T AR Z R T 5.

¥—v—F:#E
i (imitation)

(calligraphy) , 25474 (writing) ,
, TlfEI7ME (control strategy)

1. FEUC®IC

ML &%, FHEOIEH DD O I FAL L
m 2B 2178 % 9, H2 LS RO KT
HickoERING, T, ENLEEZERL
& LCRHBiE 1%, L7add> T, AlEMEmED
IR 55 Z0E, EEEE, EANORLENM: & FERK 22l
WEENERZHET 2 5D Th 5. i L) filfgtE%
T 2 2 & CEBEINDMEMIE, ERICE > THiHl
B CH % LIRS, HIOMHGIETL H 5.
&, EANTOMERMIC, Z00dET 2 ERR R SORE
5225 2 LT ADEMEICNAT 2R %252 5.

CNE AL, HES 14D 16 fTEREL 72
EEEGIE 7 a2 %, W7 —4 LB 7— & O
5, MREICHE LT E 2] [3]. AfTI, %%
ZrDDOT T E P OWT, G SR E I
2R %2 % 2 LT, FliDJEHE ﬁﬁ7nh
ABFLPNENSE S,

2. Ik
FECIE 70 OEFK 1 LA IR 2 Y 2 0
RAER L 7o, PRSI, dEBRoRSC TREEE Ty (FE,

AC 511) DWARMAITH D, X oHEEH L7 17 X
TAE B A A NI AR IR, %2, 2R

FHRE (35%135ecm) (= DM, (OMBICEEREE)
2 E )ALz, ERRRERIIRK 8 H%F'EEJ, AT D
BiZ7 <, g Ra e Z g L 7 ootk
TELZ BRBFEBRICBOWEH LD A4 Bl

(42%29.7cm) DIADEETH D, #HiRI% 100% TH
250D, FXFEILIYNKEINTVWE70, F
FEA VST ERE ST W3,

3. A

FEERDKGH, HGEE DOV TIRNE 17 73 48 7 (SD
150 %) Th b, MERHOAEHE 4 K 46 47, 3T
Boaitz 16 o7z, KT R R
2L, SUTRIE 1 SATHD 12 3 10 B 6, 16 3T
HD 20 77 59 # £ Cald7 2 Haa 2 IS 20§ A
IZH o773, 1 EK ANOVA DFER F (249,15) =0.74

(p>05), ITED THRIZEETII e h o . —7,
ST OB & R X IEOMR] (R=0.86) %R
LCED, MHRHHEEEIEKEL Twb I 2R
TWwie, &E, EFKIF2,3,4,8 MTHTIZ 16 3CFE L H
DI, 7T R LT 18 SLFHZ 2\ T
203, ZOLFIIHT TR L T3,

4. MHAEEHEIC X 2 TR ORI S

MHHERE (Mutual Information) & 1%, [HHREHRIC
BT, 2 DORER Eﬂ@ﬁﬁ%ﬁ@ﬁﬁ%%iif
b5, HRB LHRA ORIHEIEINRBERYH 5 LK
FL, BOFHRLY bR E—2HBZEICLE, AD
Hiizy buE—DBREEHWEREL T5, HAR
W, HEROBPIE 2 B 0D —RRICE I 5 72
O, MEBORHEIZ SN\, F/e, CFRIEPT
DB HR U TEDPBIRIC KR T 5. 2D OAFHT
&, SCER, TR ORI oY, TINS5
HHBE 2 fat L 7z,

£, BFEOLFED, HARDFITH T AR
AR L 72, BB, 600ppi TA X v >~ L7 PG
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WIZE S TR LD G Lo tEZ6NS, —
¥, FHOFREDO—EHEIHAD LT3 B B3, ik
PN YRR TH ot EZ NS,

DL EDohi%, FEEsIc I L 2 ERONERSE &
LR U A5, Filfgie o —EEoBdERIE, ERO
W (£ 1) &, SHoMIc—3L v, ERONA
Wi, FIEEERICBIL TS MoBERM, S3CFIC
BILC3EHEM%Z LD, SHEIZIR U CGERINER

— 122 —



2019000 0000000036000

P1- 14

HEK DY ETHh,

HR e COTEXFORT, —BHIUETEZS L LTV T8 BATYT, BBDBZVNWCEEHDEITH.
BADOHRTERRICRS > McBEZ U, WWMIBIKHZ DT, ZZTOEIRIY MILIEWDTT2Y, o (HiED
BT T TRy DIZ) IRE LA, IZIEFIU K ST, 6ilfTHS D26, T8 ZHVE 5701 LNE L
o TELDTTh - (HF) - TH THUINSTEC, ZATHRIIED R RoTLEE L7,

B 16 T2 L T, A2 2L 3, 2NUCADE TRIRRBAICZEEZ DT 2, L) EilkdH 0TI ?

B - 23T E FHRO RO THEDTL 2 )9 ?

ER 2LV ET, 2017 XFZEZTICE CGESHFIC. RWEWEDTNOWWRSZERDTTH. ZDOHT,
SHRIIDONFHWMIBILS DL SIT. FBERUBWTID, Z5VWSEHZEE>TPOFIR, Zo+LXFok
Tl T8 D—BOERDELSBHDTY., EERDLSHHIBET. ™y TR TIHMR, ZDHEDICAL. 5.
B&5EPHIEDEARICEKSZ L SIT, DD, HFHWKSIC. T2 DOEBICIIFER LS & SHREEDDBRWED I
AEDTZE, BREUVTIRABRLKRS. ZARLI A X—UD, SEZESTIH»OHH FT,

#1 ERONERE 10 THOEE OB 25485025 L Y HkeL 7,

235, KHEELA vy —CEmIN, TIT
&, ERPEHZGIET 200, HorLOERXLT
W R R SEHOEH T 5, ERIE, EEHE
HID ST O#IR &, I Lo SCF o RtE B LTl
T3, FEENAE, HED, lEo T3 L LT
FHOTWFE, Ttk & LTHOTFT, 5Bl
IS AR 2 L T LB RBLTWS, &
DbIFEZRD T, L LTI, HEo—&

M iTZ2 3R I1EEWD L ABD X FTH -7z,

DT EIF, ABHCEWT, HIEHNE RN T T, &
bOTHERINAERE T ol s, Bk
O, ERDLFZ L DOWETIEOHIELZTFIILT, &
572> U ORI ISR ZBLE L T 2 E 2R LT
W3,

6. e & fiia

RO AR L SCFOBMEDS, BATEIT R LT
BIcho7cFHE, BXY, 16 7% U 2 FHiEED
—HEAMRIA EOSURT Ic B i ), BERONEWRE
L TWHHEIZ, DFDILDEKRL T3,
B, 252 b RAICHPT 22 ¥ AT T
37, BLaZ2ofifE7rax 2z, STzl TX
FOWEL LI EHT 5 8ETH 5. T LX) %R
BT, EHRIE, FEEREOGHI O I %,
MNCHEIRT % & 9 2flhC, CEMEZFHET 2 2 &
MBTELEEZONS, FHED T L LTHEL
-0, fTEML RO —EHEL ST, Hl#Ho
LW TH o, MAT, TN AEFEDSE

WICTREE, BOEICHEICBEE L TS, LA
BORG T Thitk, OXFIHMAIYHEN, 7
FRICEESI N Tz, 2O X ) BICFORLEL,
FHERDS, FMOWIKTI 72 BLEIC & > T, oINS AR
FEEZ AN S TR B IS T Al 2 R T
%, BROCTEESTMEE, Wo%E L -z
LC, TBONET RS AT D 222 &, $OEHDOLH
MRS 2, MHROBECERTH -7 EEZ S
N5, ML, SCREHICHEET 2D TIE R\,
—XFDE, DL FOIIC k> T ENTE
h, ~XFOWEEZLE, 2O, hoTFc
LWL RIZT, Lok ziud, BT 3EEOH
L, u—ANBRERR T — VBB K L &
W%, YA T 7 ADFVGARD ARSI L §
%,

AR, BGEE | AOEETIE 702 2D, G
Wen—Ecdh 3. I, FUHFICET 306470
ZERITIE, HROLFLA 77 b EDS, AR EIH]
FITHE-> TH S DL N )L 2O R L )L
YL s L, HEBOZEEEMMN R ANTIZT 5
HP6R2 28D, HolcIhTns, EHRI,
RO 7 L — L4 L LTFOMA G DY &\ ) HEEREER
7RI LT, SCFEORLE 2 #iiE I T L T oz,
F72, MU HROGIRIRR 25T L 22 e %8311,
HROBIEENEDS, BITEME U 7 LE &, SCFEE
XY BB 2 BE b o, BIEAREEZZR T TED,
AT, FROLGE LT BIEHHEDS, K E ) YR
HRNCHRT 2 2 E bR L T 5, FHRIE, Hitdd

%

— 123 —



2019000 0000000036000 P1-14

MOLICH D BER LS, —EDHETHE F2H)
D LEE T 2T Uud % s v, EROLEIE, BEIICH
ZAKE W) BRI S, JkET 2 EfEICE T
W5, TNSETRITIEEL T, HRDOAXILOAR
B, Mmoo e R— a v, EREORTE Vw7
EREEITI %, Bk REIE2EFE L LCHAT
FHRICHBIERZRL TS, ARMOFEREZ,
5DIATIIFE DR TE AT L &, EHRD, SRR
DL, LFDEED L)L, FHDOIEED L )L,
Vo EBORICICB T, AREEAHIF 2 R
WAL T3 2 E2RRLTw5S, BICRINLFE
SRBER, PR 2BonkE, Kbk
ICREE T, FEROEAHTHROLERIL, R
Ko EEN 2RI X > THREI N, DE L7
PHiZBEE LT3,

SCHR

[1] Boden, M. A. (1990) The creative mind: Myths and
mechanisms, George Weidenfeld and Nicolson Ltd.

2] B Ot (2017) “FEHEHOFEFIE o x —
ST E DO AN 22 FHEOE R, R REREBE S
FEHOE HEEE (93) L3552

3] B9 Ot (2018) “HEEDOMIE —EEPGEE DL
R, BRELIEERTZE, Vol. 11,No.2,17 - 19.

[4] SRENE (1989) B8 Ti%, ThERLEEE, —Xfh .

— 124 —



2019000 0000000036000

P1-15

TIVTr—2a VERRICE TS A VZIILETILOEEDRE
The modification of mental model for users who use application
wEOTT, R AT, =i AT
Xin Yao, Shota Matsubayashi, Kazuhisa Miwa

" E R
Nagoya University

youshin@cog.human.nagoya-u.ac.jp

B

AWFRIL, 2—FRRw— T4 TTF Y r—
aVEMERATAHEEE 2, TORHMTOND AL XL
ETNDOEEZHHTS. HiEE LT, [FUHEELZE
DN, WEERREN R DFZFE T Y r—a w2
OREF LT, EBR T, BINEICR ST 7Y iR
LTHERHS®EAZ LICLY, AVHLVETLVOEILES
1Tho¥s. 20%, I—RFNY—T 47 %179 ET,
AUENETNVERIEL, TOBIEORE % E &I
Ot 5. £, 77V EEfRO 2 —~ 2T —%
SHL, Ea—<rmT—L AU ILETILOEIEN
EHBET DR 5.

F—TU— R AVHILET)L, La—~v L TT— H—
R)—F 47

1. BA

1.1 AV ZNVEFVOEE

Hfi oA E, BB B ERICERET 52
Ea— 2R~ — b7 U7 EOIEHisR X miEE(L
LTW5. ZRUthy, ZORIATED R~ EHEC 7
DA 5. FATHZIC LY, 26 R 2k
T DR, AUHNVETIVNEEREEEZHS TN D
ZERPLMNNTIE S TWB[L]. AV HILET LS,
VAT BIMTEEG L TNDD, VAT ANRED L H I
By, VAT ARREZSEINICEHLT, =—H
DR S LT e T 5 [2]. — VIt
IRAVENETNVOMEZRS ZLIZLD, VAT 4
OFMRAMEMES L, X0 ERE B ERN IR TE B[3).
TERDIFFETIE, AU FLEFLD ) IR
TBHZENENoT. BIZIE, A NET VO
(BT LHIN, A A IVETIVOREEIZEBIT D81
RIRER, AUENVETIVOBEE SN —PR
T =~ VAT E R DRI BT DT —~ 1l o
TWB[3]. £TD—J, ALZNETLD HEIE] 125
WTHET LRI 2. T72bh, RiEble 2 v
ENETNERF S TWHL—FRED L ST A Z L
ETFNEEET DOV TORENIIZE A ETThh
TV, BIEITITENR T~ BEIERI L TH - T,
TV r—a AR o TERIER R D72, A4

IWVETVOBEENRLEZRD Z ER3B5. FlxiE, =
eIl Lo Ca v —oRE) 2725, Android 7
U &i0S 77 TERAEN SRR D, SCEERY 7 Fo
Microsoft Word & macOS Pages CH{E 1L R 5 72
CITHE ISR TS, 2o oR A e R
HIFET, AVANETIVOBERKLERELEZEZ BN
5.

T, AWRE, 2—YRT Y r— g U EE
A+ 285mERY B, 2O THhLD A2 LVET
NOEEZEGT 5. TOOLSOBEE LT, FE
AR CWDAS— T+ T U r—
arEHND.

12— RY—F42 7

A VB NET VOEEZFEFT 572012, 2—FN0
FFORBNETNERET D ENUETHD. 1t
KOWFZEIC L0, A7 vk, BERE, EY AR,
=R =T 4 T EOIFENREE SN, FD D
B, B—RKI—T 47 L%, BNEIZ, VATLOD
BEREOHEMNENCTH L —#HO I — K& 5%, BHO
RISV THBIELMETH DH[4]. £ DOHE
ENHa—HF DR HIVETFNENET S LNTE
5. ZOFEL, HEOSEET TR, VAT L%
THA T HBETH LSFIHEN TS, £z, i
DFFEEWN, H— KV —TF 1 T OFERE EENIC
GNTT D 2 ENTED LN FHEEFFO.

FIT, KWRX, I—RY—T 4 T EHNT,
AVENETNVERET D, — K —T ¢4 > 7 O
REGHTHZLICRY, FRSINEDA L ZNVET
NET TN r—a COBRERE L OF ¥ v T2 B
BIZRTZENTE D, T2bL, HHT 7V r—v
3 K LT, BIEDA S FILET AN EDORER
EHECH DN EEMICET Z ENARETHD.

13 AV ENETHVEE a—< T T—
b a—< T T —IOWTOMEIE, x0T

— 125 —



2019000 0000000036000

1ThnTWa., ta—vroTi—&iE, BXLAR»-S
TAERIT B S TATAD Z L TH B8]

ITRREZERTIRICGE o7t a—~ T —X

B A7 WNIELLATOND D&, X A7 OIRIER X
AT DR A H 72 57[7]. Norman i, IT F5L%A M H
T HBRCRIED R AT DA 2R RIE, 2 —H D R
VHANETNERBOMOX Yy v I THDLEETEL
7Z[1. 2F Y, =PI A v ZLET LOMEEG
ERTZEICEY, X0 EMBERHIRTE D EE
Z HIVB[3).

AR, R A HIVET VR 2a—< T
T—HBIEEZIL, INbDta—<vr T T—RNRA
ZVETIVOEBIEICEES 20 &t 5. BRI
%, EOL9Rba—~ =T —%F|ZRITN, F
t:h%@tlavyiiuﬁfy&w%?wmﬁﬁ
W8 VBT DR S.

14 BB

AWEE, =—FNRT IV = a v EFEHT LY
HEEZ, TORTOND A L HNVETNVOEBELEEKR
AT 5. BARRZ, R A U Z VBT T L 5T
BIoltba—~v I —0ffEE, FOEa—~<
TT—PBAEIVET VOEEIZS 2 558 % it
2.

Z 2T, [FIUHREZ & D0 HRE
TV =g & ZOFRGELT. (LLT APP1, APP2
ERES) . EBRTIE, BNEICAPP2 28R L TED
AU B IVET VRS S22 APPL 2 S,
APP2 7755 APP1 ~D A Z JLE T IIVDEEE{THHE
L. ZD%, W—RY—T 4T EHNT, ZMED
AU BE VBT ILDEEIZOWTERICOITT 5. £
7=, TV OEEN B a—~v =5 —ZT A5
TV, Ba—< 2T —L AU HVETILE DR
2R .

FBR 1a TlE, ZMEICAPPI 2R L TEDA LA
JVETIVEREFE ST 141C APPL ZfEH S, Y172
AVENETNER S TNLa—YRT 7Y r— g
VEMERT AR, oLt a—~r TRl
IO EMERT D, WITIFER 1b T, S IZ APP2
FRTLTEDA LV ZNLVET IV EHEERIE %I
APP1 ZfEH &, 7 7Y 2T 2Dt 2 —~
Z—&, APP2 /5 APP1 ~D A L HILET IILVDIE L%
BEE LTt 5.

W7 A L HNVET N ERF>TWTYH, ST L

MG DN S 70 5 KA HE

P1-

Bl7e /7 =< ANTEDL LIFR SN L3, W
< OMOHIETREN TN D[4]. ZDTHIZ, 77V
r—a CEBMET DRI, WY A U HVET IV E
BoTWnWha—¥Th, ba—vorxoTi—%#EI 40
REMERHD EEZXLND. DFD, LTS
& T, AN A U H VBT IV EAREE LT3R 1b O
MEICEHST, ZAZHEZ>Tcb 2a—< T —D
I, EOLIR TN TRWA X ILET IV
DO Z S Te DN MR T HZ LN TE 5.

2. =EE1a

5Bk 1a O BEUIE, @Y7 A o X IVET IV ERES TV

Ha—WRT I r—a VEERTOERIC, Ba—
VT —=NREIABED, FREOLI e a—<w T
TN D EHERTHIEThD.

2.1 FEERREEE LI
EBR 1a THEDNW D FEHET 7Y 71— 3 13 APP1
T, X IRADAS, AFLUZIEBOKER L0y

15

W7z E OMREZFF> T 5. APPL (K1) 1E, A~v—
k7 # > (HUAWEI P20 lite 5.84 - > F) THORZ 115,
il UQ mobile = 9:41 AM 3 100% a1l UQ mobile = 9:41 AM
< BYAH < HBURF
S Ba#
A A Mg
a S an
4 o an
2018 S An
1 2 3 4 5 S Af
8 9 10 m 12
1B 1w 1 16 18) 19 S aE
20 21 22 23 24 25 26
27 28 29 30 1
¥ il - i ¥ il +
RE L AR zot | mE L A

3 100% -

-123

-123

-128

-123

-123

K1 APP1A &7 x—RH

2.2 Fp &

FBR a3 4 DD 7 = — AN DLER SN D.
Tx—RX1:

TATHFZEIZ L, AU A IVET VORI AL &
ETERITNLS O0H D2 EBRHLMNTRoTND
[3]. ZNHOHERE, A X NAETAOELERECY

— 126 —




2019000 0000000036000

AT HARMERSH D EBEZXDND. £ TT72—X
1 T, 2—HDRA L FIET AN B A FITT AR
PEERT 272002, 7o — MlREEIT Y. BARW
W2, BINEOFHE « I I - Av— h T+ U F
7ZEHET 7 r— g L O RAREBRAIET S, A
~— b 7+ UBIOGEHET 7Y r—v 3 ORI A
FEIE 5 BEEREE AT D

TJx—X2:

SINEDRANAEEET DA HVET VEa b
— T B0, 72—RX2 TAPPLIZET S L —
=2 T RFERTH. BRIIZIE, 2, APP1 O
VH T 2 —AEROR LT, TOMEEFEIES. £
D%, I— RV =7 4 THEEIZLY, APPL DA H
WVET VPR ENTDEET = v 7 2175 . OF D,
ST A L Z VBT IVNEMRICHER SN2 L %
MR L= BT, RO7 =—XITAB.

Jx—X3:

BINENCT 7V r— a U EEBMESE, Ba—<v
TIT—=NRIDHD, Fl, Lo a—~r T
=W D EMRTDH. BEE, hL—=27L
72 APP1 ZHHMEL CH RV %47 5. X A7 OFFEHIER
X155 ThHD. X A7 HOBRETREREND.

Jx—X4:

ShEL, APPLIZOWT, BEAI—RY—T 7
AT ).

P1-15

3. =EE&1b

EEE b OHWE, ba—~vr 2T —E AL A ILET
NOIETE L OELZRFT5Z & Thb.

3.0 EREE L HE

3B 1b TlX, APPl &, APPI & [RIERODBERE A £5o
DEREREE N2 D APP2 D, 2 ODFEET 71 or—
varEHWS., %0, APP1 & APP2 T, [AU BIE
BT DI OBMEFIENRR2 L. flzIE, TR
EWVWIOIHIEHZRBET D &0 ) BIZEZERKT 5729
\Z, APP1 (K1) TIE, @R A==2—h6 [HKY
AA BEZT 72 AL CBIHEA ZRET D, —5H,
APP2 (X12) TiX, [Zof) A==a—05 7=
U—] WEZ778ALT, [RF H7ra)—%k
WUTBITHRET .

32 Fex

FEE b L, UTD400D7 2 —AMbREREN5.

TJrx—RX1:

TR la LR, 22—V DR HNVET I EE &
ETENEE RS D 72018, 7o — M EIT
9.

T —R2:

SINEDRONAERST DA X NVET Ve ay ha
— T B, 7=—RX2 TAPP2IZT S hL—
=2 T EFERTH. BARIIZIE, 2N, APP2 DA

will UQ mobile = 9:41 AM 3 100% = il UQ mobile = 9:41 AM 3 100% il UQ mobile = 9:41 AM 3 100% .
< F » < AFIU-— < B E
= 2018% ~ 125 ~ 78~
8 nrdu— > I_’
. BHE > | OBR -123
8 AVIN— >
@EHLyy— > [ﬁ = N e'lﬁ\ﬁ e
% HEsE 4
ARLTE E& > SRR 123
BERE v ) Bfs >
KR 250
* 3wz >
JPY 25.0376
HE
E st >
— -~ —
z il ® il ® il
mE 8% mE 2 nE 24

2 APP2 A ¥ 7 = —R4f]

— 127 —



2019000 0000000036000

VH T2 —RAEHOR LT, ZOMEEFEIES. £
Dk, H— R —T 0V TEICEY, BINE DR
LIz AV NETIVEETS.

Jx—X3:

SHEE, FL—=27 L7z APP2 & [ IHERERS S
BinBT7 7V r—vay (APP1) ZBMELCHX A7 %
179, ZATVONELEELZT 7V r—2a i3
Ehk la LRECTHD.

Z 2T, BT APP1 OffEE, APP2 DA L H )L
TN, OF D REYR A AT IFESOTT
D EBZEZABND. TDOYE, BINEE, FAVETE
LT, APP2 725 APPl ~A VX )VET VIEIET 5
Z eI IND.

T x—X4:

SIEMEIE LTZ A ZVET VERIET 57201,
APP1 OREREREIEIC DWW T H— KV —T ¢ V%
179.

4. S

41t 2a—< 2T —OHHT

FEER a1, @7 A X NVET VAR T DB
FEWT TV = a T OB Z o7t 2 —
~ T —OFE L R T S.

FZBR 1b 1%, @bl A v Z VBT LB REEE LTS
Fs, TV r—va e AT ORICEZ o7ce 2
—~ T —OFEH L T 5.

FR la EFER I ICHIT D7 = — X3 DX AT FT
HOT T VBT DEET — & 22Tt Li214,
Hid 2. 22T, EDXHRTT—=NEYITRNA
YHENVETNDOTZDITHE Z S T2 DN ERERT 5.

4.1.1 & 2 —< T T —455H

FATHIFEC LD, BINEOEAEY X 4, BlfiL 72
HEEY A B &l LT, i\ % Error of omission,
Error of commission, Extraneous acts (243489 %[7]. Error
of omission I, TAREZ L& LAV TA%, Errorof
commission |%, T HRE I L EHSTLIITAEL,
Extraneous acts | %, LD/ Z & & L4174 % 6. DL
LRI T a—~v T —ENFE L%, &
KO T —DHERD L.

LT, 77V r—a OEERHZRZ Y 9 5=
T—H BT CRT. BEE R 58EY A M abedef
THOISAREET D, Z0LXOBMEDOEAIED A
k&L T =D EOF ZFR 1 ITRT.

P1- 15
#£1 ba—<rTT7—38EH
Ea—v2 _
_ BEY R b B!
5
Error of FRH: c EfEc & L7
omission > JIEE x NSy
Error of L c EfEc & L7
commission BN ¢ B, BT L=
=) AYAN
Extraneous R EM/E: ¢ {J:KJO
acts . D (A DOFEE
- ' & L7z

42 AV Z VBT VDB IERE

FBR 1b T, REER A X NVETANED L D 72
O 2 —~ T — %5 ZE T ERGEE L7214,
EOREDT T —NA L HZIVETADED L H IMEE
BT D ERET 5. 207201, £TFERIbIC
BIH72—X2LT7x2—R4DH—RY—=FT 47
ORI DS, A HIVET VOB &2 M3
5.

ARFFRICIBNT, AL Z VBT ILVOEEEL, ER
IbIZBITDH 72— R2DOAR—FKEL T 2 — X4 DFR—
BEDES Y. 72— X2 THEI—RFY—F 4
> 7 DFER %, APP1 OMSRERGEIZI01T D HEE & el L
T, R (Mismatch Score) ZFIHE T H[(4].
EEX, BNMEDALENEFTLET T Y r— 500
BEREMEIE & O H ERNE TROIZ L DT,
D%, Tx—R4IIBT LI — R —T 4 T DRk
RICHLTH, FRRICARBELAFEL, 7=2—X2
EDEGERD.

FER 1b T, A HIVETNDIELEZN LI,
Ea—<r T — ¢ AU IVLETIVOEERE & O
HARGET 5.

5 THl

FATIFRIC LY, Kb A X VBT VLR 2 —
VU T—HBERITw, FEh la & FEBR b IR
ot a—~vr T —ORITHEREND D & THIT
5. £, 3250t a—<rxTT7—09H, Extrancous
acts 1%, ZEBR 1a LV 3EER 1b O B EEIZL VW ETFHI
T 5. UL, BESFRICONTD A Z VBT LN
WY TRWGEIZ, A7 OB TRHEZ 5 £ TH
NNz, 77 BB DRI ED 72V ERE

— 128 —



2019000 0000000036000 P1- 15

BBRTHNSLTELEEZLND. ORGANIZATIONS”, The Academy of Management Review
_ - Vol. 31, No. 4, pp. 1012-1030.
*7-,3 20Ot 2—~< T —0D 95, Extraneous acts

& Error of omission 1%, =-—WIZHfERIMER 7 1 — R
Ny I WoHDTh, TORENRENLT L, A HL
BT NVOEFEREICEDOREL 52 5L THRIT 5. #
Z 1%, Error of omission 23 Z BRI, THX&Z L%
Lginoleizdh, X A7 HHEDLNRVGS, ADT
A — KXy 734U B, E 51, Error of commission I3,
a—WTxt L CHRERBED 7 4 — Ry 7 3 TITK
Wb, AUHNVETIVOEIE L OBSEN 22 & T
T5.

6. SERORET

A B NVETNVOEBIEREICONTIE, A ZLE
TNADETEIZBET 8- MR E R RT 5729012, &
PR3 BAT O PETH D, BRI, FEBR b ICH
J2D7 ==X 4ADH— RV —TF 4 T ORERNS,
BOBMENIGB LT= A B IVET DY — 2 Zhh
M9 5. ZZCiE, FEUE (Similarity Score) Z FtH 9
HZ EIWZEV 4, EBRSNEEEDOI— R —T 1
T ORERZ LT, W OOl LIAEIE N Z —
CEHT A ENTED LW END.

ik

[1] Norman,D.A., (1983) “Some observations on Mental
Models”,University of California, San Diego Press.

[2] CarrolL,JM. and OlsonJ.R., (1987) “Mental models in
human-computer interaction: Research issues about what the
user of software knows. Committee on Human Factors”,
Commission on Behavioral and Social Sciences and Education,
National Research Council. Washington, DC: National
Academy Press.

[3] Yan Zhang, (2013) “The development of users' mental models
of MedlinePlus in information searching”, Library &
Information Science Research,Vol. 35, No. 2, pp. 159-170.

[4] M.Schmettow and J.Sommer, (2016) “Linking card sorting to
browsing performance—are congruent municipal websites
more efficient to use?”, Behaviour & Information Technology,
Vol. 35, No. 6, pp. 452-470.

[5] CapraM., (2005) “Factor analysis of card sort data:an
alternative to hierarchical cluster analysis”, Proceedings of the
Human Factors and Ergonomics Society Annual Meeting, Vol.
49, No. 5, pp. 691-695.

[6] S.Pocock, M.Harrison, P.Wright, and P.Johnson, (2001) “Thea
— A technique for human error assessment early in design”,
Proceeding of 8th IFIP TC . 13 Conference on
Human-Computer Interaction, pp. 247-254.

[7] Robert W. Reeder and Roy A.Maxion, (2005) “User Interface
Dependability through Goal-Error Prevention”, Proceedings of
the 2005 International Conference on Dependable Systems and
Networks, pp. 60-69.

[8] Bin Zhao and Olivera,F., (2006) “ERROR REPORTING IN

— 129 —



2019000 0000000036000

P1-16

RIBFROIESFRED Legible Motion OEERMFLMICE 2 2 E
The effect of information asymmetry on the subjective
evaluation of legible motions

EH T, A Y

SR Y, FA

Yu Takarada, Yosuke Fukuchi, Michita Imai, Tatsuji Takahashi

T RO ERER

PR ERE

tTokyo Denki University, ¥ Keio University

tatsujit@mail.dendai.ac.jp

BE

BFE AR ORRIZAEN, ALz —-Yzr b A
e o OEHEBREEINT WA, HETlEsind
B5AVNHOMEEENEE L 7 5. Fukuchi et al.
HEEZEL 72 PublicSelf 1%, T—Y > bOHEE AT
{Ei# 3 58X TdH 5 legible motion ZHEKT 5 Z & H
TE%. AIETRALZ—Y oY b ORIZIERDIE
SRR DI R 3 B 51 12 B W T legible motion % 4E AR
U7 OBIEZE DR E 2 REET 5 ERZ 7o 72, £
R, HHROFENFMEEZZRTEI LITE>TANT—
YV rOHBEEHN T IO ERZM LETES I L
NHERTE 7=,
F—7— K:58{t%¥ 8, Legible Motion, PublicSelf,
Bayesian Theory of Mind

1. EL®HIC

HEMEREEMIIERE T LVWEREZZFITTEY, T0
ISP EIXZIIZ D7z oTW5. BEEE M OBE
HRAOFEHPAGFINBHE LT, BEFHIZE->
THHEZERTLZ2T -V b AEDOBERD TS
ns.

SRR 7l 2 SZIH T 2 ZIE ST 5 A VN[O
HIE FIZEVOEBEZMS Z e PR EIZRE. X
7o, BEADATI -V Y hOMM AZKRET BB
X, B8Ry b T =L EDN—=RY =7 OHHANE X
on5. HFOHEZEEST S Z L RALTI -V v
N e NI CYIBNIZ @22 LT U & S 72 &0 fEkit% Bk
PrRo 2RI bEELERTH S [1].

Fukuchi et al.[5] 232% L T\ % PublicSelf €7V
& fTEE T ATV v b (f7h#) L TN28
BT HBHEOHOERIZBEWT, BLHIE» 51T 4
DITENE S RATWE 02T /T /EDET IV
TH5. PublicSelf EFNEMS Z LIk > TITAH
DO HEZBHIZE IZ(EZET 28 E, legible motion % 4
K9 B Z & DTE S, Fukuchi et al. & legible motion

D EBDOBRT, 17/E L BIHIH DR TEREDIRIEIZ
B9 2IEMOIENMEEZZ RS 5 Z & OBENEZ FiR
L, %7z PublicSelf € 7 IWIZ & > THER I 15 legible
motion 2MERDIEWFMED B 5 51 THENITIT R
FOHEAEETETWD I L 2WRIET 5720, EE
WHBICRRA 2y F ) AR —Y =¥ b OfTE) S
ZALAE DR U 72 B % fER U SEili 2 4 % Ehk %
fio7z. ERFERE LT, EROIEATMEEZZET S
Z & T PublicSelf € FIIZ & > THEK X NS legible
motion WX DIIEICHEZHIBELTE D FHIL P T
SIEU B & Vo 2 EBEFHTANDREEN FHRI NN,
IHHROIENTMEEZ R LB E 2 EEBLRVEIETO
N D EBEHMIZ 132 RAR T E R h o 7.

COFERIZBLT, ERRT VA VORE» S+ 7%
MEEDRENT Wi -7z Z & MEE LTEIT o 5.
RFHI & U T, EBRSIMEANRREI NS HIBUTIE S
VR LB < TENHE S & O FBIEHEA T VX
LRSI EGEEINTLESI WS 2D 5. M,
FEERS N ~ KD B EBIFEM O I H O ARG S Rk I
KBRTYA v LOMERE LTETOoNS.

AR TIEI NS DERZWHE LU HEEREZITV,
IEHR D FERFNEDB I E D EBFGIZ 5 X 2825
HUMGEZ TR o 72, f&R, BHEITAEDOHE.
Koo 2 BROKEE DM EBHER I N, EBFH~ D
BIIMERCTE R o T,

b=
2. B=

2.1 Legible motion

ANEATZ=Vz Y FDPRAUBRETHEL TV X
DIZIE, ANPZ—=VzrV bORSFBNEZHBETE S X
IIIRBIEMRBRETHD. ABPFHLAVWI -V
v ORDEH B ESICEY L. £
TV MZEBRN 2B 57201
i, TV rORBFLNDOERIZH D HEZ AN
MR TEH I eWEELLRE., NFz—Yz v MOH
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R TETIILDT, RAZE20HT S, T—
VYV EFIITEE VS TEEBEINTES LS
22572 TH 5.

UL, —NamibZE i &> TiTE 2 #5875
I—Vzv hOBE, AEOANZIEZ—Y Y FOfT
HRENT Ty IRy 7 2L TLEVWADR TV x
VINDOHEERBMTERIRDZ VWO MENEL 5.
TENZ IE T B FEHERYS, T—V 2y hORD 5
WOERIZH B EEICE LU TR AR 2 -0
ZENHWDTHB.

INFEFTHRMRADTO 27V a v 2] PHRS
TR, MALFREEBUCI Yz FOHE
MNIEBET 2 FEIREINTVS. Dragan et al.
[4] 1&, A2MiE DITEIN S 2 DERIZH 5 HIE %2 HE
WL LS5 (hE@md) RBIICEHL, BEi
FoTZ—Vx v NOHEZZET 5 legible motion
DERFEEZREL TS, HIZIEH 3 T, HnT—
VIVIBROATHhRLDEL S EHEIZBEL T
WBRINEEZEZS. SETHI—YzVIBDAZ
R LOEIZE» > THEEL, A TLRLUDERT
MEEAEZDATICAP TS, T—=Y Y bOH)
EFRARTVWARLIZIX, T—Vz v b aEz2Ex53
FCI—Vxr bOHEZHET S Z L BNEZ & »
Z25%. —H, I3ATEZ =YY MDA ZOMIAN
FDAATWS D, M3 EIZHRTIZ—Yz D
HifEz L0 EFLIHETELEZ LN 5.

Dragan et al. i& legible motion % [Z—Y x> bD
Bl ¢ 2RI APHERIT 22—V v bOHEE g 25,
FEBROHE g & T sHMEREHZRIT 2H5E] &
EHLTWVS.

J P(g=g*&)f(t)dt
[ Ft)dt ’
(1)

LegibleMotion(g") = argmax,

T, fIRBEDHIIICKESEAZDOTLI L
TI—VzV rOHEXRIVZERLSHERAINS L
ST HHBTHB. ~ARANZ LB L Pgle) x
P(£lg)P(g9) TH Y, P(flg) 1, T8 —Yz v b
PHEIZFUTIAMNS K RIESIZEERS N
TV, WS TV Y NOFTHOASEMEER(KET
5T L THTEINS.

P(€lg) o e~ (Clg]+min(C[gT)) (2)

ClE] 1 EWE 1T BERIANTH Y, & 1% E DR
CHIE g 2EKT 28ETH 5.

Dragan et al. (X A& B Ry k& DI legible
motion ZJ5HUZDEHMEEZRLTWS [4]. LU,

P1-16

PublicSelf

2 PublicSelf €5V
Z 1 E TD legible motion DAFSE T I % 17 > BRlE
DBEREMNT, NeT—Y ¥ MHPBREEOHH%Z 5522
HELTWSZ AL LT Wz, EBEORE T
AN Z—=Yz v MIEENZTNIBR BN D 570,
—H o T\ B BB DR Z M AR S v &S
TEROIETRIEL A UIF 2 D HE I NT I Rn ol

2.2 Bayesian Theory of Mind

Bayesian Theory of Mind (BToM)[3] 1%, A2t
DIRDEE NP SERPEHE L Vo 2 0REZ R E T
HEFEE RS AR E LTCETUELZEDTH S
(1), AFcld, TEZRETCVWSI T -V %
GTRE”, TREFEDITEZEBHIL CTHWsT—Y v b
Z “BUAE” LS. BToM 1347 43 12 IR EE % IR
BLUTWBBHIEZETVLEZEDTH S.

BToM (&, 17%%&OITERERIZGHMEZRET S Z
T AFEDEHEZHETE T 5 ATl Dragan et al. @
legible motion & 3@ L TW5. —J5 BToM Tldf74
H OB E 2L LTS, BToM TiX, 114
FIXEGOBNE E L ICREICETAEREZEKL,
ER0E & THER GHMIERT 217812 :&IRL T
W5 WO HBEBETIEINT WS,

3. PublicSelf €7V IC & % Legible mo-
tion DAERK
3.1 PublicSelf €7/

PublicSelf €7V [5] & THB{HIFH AT RHH I )Ed
DIOHRIE] 2HET 217 B EET VLSO
T, BToM O ANTHEEN 1 DELS R-725DTH S
(X 2).
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PublicSelf € FVI%, WZ%lt ¥ TOFAEDEN o,
CiTE ay 2D L WCBNE T AZICRET 21T AE
DHIE g2 2HEET 5.

P(QQ | O:tza':t)

X Z P(ay | bf,g)P(bf | btl—l)P(O? | btl)
by by 1:by by

of,o%fl,st.st 1
P(b | bi_1,00)P(o; | s¢)P(or | 51)

P(s¢ | $i—1,ai-1)P(g* | 0:4—1,a:0-1)

(3)

SIT bERELET. LHEORE! 1T0nH

TR DB RIE S 5 DIOIRIE, YT 2 I, 1

DI B BN 254 T R b R

] THdZrZRLTWS. A3 EFFIMETLITY
LIZEoTRHETES.

)7—! e o

a) Original motion ) False-projective, PublicSelf

3.2 Legible motion D4 13 center ¥F VA

A 3T & o T EHFHEPHH T 21785 O HEED,
LT REOAEE —B 3 oHfER) AT 517

ANEIRTE S .
argmax, P(g° = ¢* | 04, a.) (4)

[ 1\ [ 1\

(a) Original motion, PublicSelf (b) False-projective

72720, R4 1L o TERINZTED -T2V b

DEBOBEAZERTE-ODIA N2 KE BN
R E BN AN K S, BIRAT AL AT E) 13 B Bl 4 sidevisible 7 VA
NBREE P(g2 £ g* | o, a) %D S EBFTHEI S
ZET PG =g"|o4,a:) PRES EFATEIEND
TLES BB 2B7-0THD. ]
/ \ / \

MFB. CREPIAR, T—vxy hoH AR * q
5=, TV ATEINEREO HIEEDE % HE L
(a) Original motion (b) False-projective , PublicSelf

4. YIal—ravRBEILEITHEIEE
PublicSelf & 5 V12 & % legible motion O 4k % FF
fliTad7-0>Ialb—va VEBEEXHARL, BEANOD
I—Y Y MIFUT legible motion DA K Fik% 5
BT, BEZRTAETCHEI -V VN, BHH
THEIANEODAZ, BUNFHET S, ==YV D
HE g lZb AT RULOIRTHE., =T—VV b
O ENE, BEMIETFEIZE>TO AT UIZHD
5 & 5 FE U7 Original, fERFIE L RIRRIZBIHIE &
7 AEIE U B IHROIERFRE 2 Z EE 31T legible
motion % A3 % False-projective, % L TIHIHDIE
Xt FME % % 3 % PublicSelf @ 3 FEDE TIN5
A U7z, Original 233 2 Dld, HEIZED® S B

5 side_invisible ¥ F U A
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DAXbzH/METBITEITH S, ML center,
side visible, side_invisible &9 3 fE¥HiD > F
VAT > 7z, 3,4,5 1%, BUHE O E» S /R
ENENDYF VA ERLTWS, RETIIITLAED
DAZZHEX LTWAEEEEZ 5.

center YF VATV AT LR UPEIEOHD
AZH OBHE LT AEOMEN VAT LR 28]
WTE 5720, BIH &1TR/EOBIIXIEHRD ISR
PEAFEAE L 7R\, Original OF) & (X 3 /&) TIE T4
FHEDBPZEDHANE > T SHEABERTO A ZIZAE
BEZ B0, BINHEIFHREBIZRS T AEDHRE
EWET S DN TERV. —F False-projective &
PublicSelf D& & (X3 £5) TIIEBMI P SIT84EHEID A
ZOMNZE DAAT WD 728, BIH IZR VB S
TREDBENROVAZTHEZ L Z2HH LT o
TWHEEZRS.

side visible ¥ F VU A X, =T—Yz v FOHKET
HBEODAZTDOTSEIZRUD D B0, BIHIFZHOHFIZ
IEA > TWZRWRITH 5. Original & PublicSelf T
&, TAFIIX4ED XS Iz—ERIZ BEIZm» - T
W3. —Jj False-projective (K14 4) 1%, DA ZOM
WZREIDADL Z E THAZERRUEZHBEIZLTWS LR
fREXNLAEEEEZ DS EEIS S LTS, LALE
HHEDOHEP OB UARZTWARWED, DAZD
fZE D ABEE ZENcT—Y v bOEHER (&)
TETVWRWVWEEZLGNS.

side_invisible ¥} U AT, =T—Y =z FDH
ETHBDATHRLOTSBEIZHEE DD, HiHl
FHOBRAPSIERUUPRZABRVWEWIRNTH S.
Original (X5 %) 372 LOMUANES AZH—T 2R
U 7z. — /4 False-projective & PublicSelf (X5 4) &
DAZOMENZEIY AL Z T, TAEOHENRZLT
TWZ & ERLTWVWAS.

5. PublicSelf EFIICL>TER SN
Legible motion ZFiisEEk
5.1 HATHERICE T BEMEER

Fukuchi et al.[5] (&8I B 07 R F B O MR D IE
RFRE DS FE A B2 B\ T, PublicSelf €5 )L T
4B U 7= Legible motion 2MER DI T Z ZET 5
e TBIFIZG X 2B MG T R ERE TR -
7o, FEERITRFAE 12 4 (B 6 4, L6 4, 20-24
%, M=22.6, SD=1.83) Z X FIZE MmN, #ftLe LT
FEERBINE —212D & 750 MO#LELHibnrz.

P1-16

5.1.1 SREREE

FERIET 4 ATV A DMGBIER L F— R — Rtk 5

AN ZEFAWTI b=,

FEERIZUA T D & 5 BRFIFHIZ R > Tirbih 7z

1. FEBRSIFE W LT, REROBNLHIESLEE D
SHCHIAL 7=.

2. BB OMERIT 21T o 72 RSN (L
DRREITNZO S DR THRHIZ TOAZ] B L
Ik Mel) 2FRRUZHEEZERL, R
XEHIE U7z F—2 T T 5. 2 ORITIXHER
BINEPEEDRZA IV TRTTBETITo 7=

3. B BPEOMERIT 21T o 2. FRSINFIZT A
MO FVFEULTITR/RETHE2I -V D
EFEBRL, TV FOHBTHEDHE
2TV, WIS e 5F—2 M T 952 e THEZT
Kotz FANYFUAIR 2 OREL, 2 OHD
R R T L FIRFIC Z O RATIER T L7z,

4. T—Y x> s DfTE)% Original, False-projective,
PublicSelf ® 3 € 7L h 5 #Y, KEREITR-
7. FIE 3 LFAKOERATT—Y v DXEH)
ZRIBE UCTHRL, T—Y = v bOHBEOHEE
ENInTAF—CoOREZEETSHLSMKRL, ¥F—
O TN ROREEX A IV 7 %308 U 72, FIEIE,
center, side_visible, side_invisible % &%
50DV F VA LRI R 4 DDF9 D&M
HU, 7V X LRIEFRCTHRRL 7=

5. FIBIRRE T, 74 —LERD7 V7 — F Ol
BarU7z ATy h— PREOCERMIEE %
~Y.

e QL. T—Vxzv bOEFIFXHRIZFHITE
7z. (Predictability)
e Q2. T =YV FNOEMEIX—HEL TV

(Consistency)
e Q3. T—Yzr FDOENIXPMEZ 7. (Clar-
ity)

6. RTBITHDOET N ZESTWEEDIZEH
U, HETFIEH4 25 5 2 0RU-. BRT5E
FUVDIERIEIHIT VR =N U AR E 5T,

5.1.2 EWER

ZOERBRIZBVWTEITHE T IV OEENERSIIH
NEZ BB RMGE LD, #2580 S & 0 @) AR MREE
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B EMNTERP - MELLTEZOND
% LARITRT.

1. SEBREM EORBIICE L T, EERMEPED»-

7=
2. RHEIZE LT, &I —HEA%h - -H
3. FIPBlsR RGO FBT > r— MZBEL T, EiH
WERDME A3 iZfrb T Wi o725

LIZBIL T, ZDEBTIZAE T IV OFEEHFSEIL 9
V=V ThHY, BIEPZKRT UIREEBT V- E2E
e LIRDE T IVOEBRFEZBIET 5, Lozt
ZRORITIERE BT Wz, <L ORIBEZE 21T
722 I &0, EERBINE DR R E A EE A
CHELTWEIENEZAONS. 2IZHLT, &KET
N DEBDEAMEANDL D EBEIBZITHET L M
WL DRI AE S X NIRRT TR LD,
ZTORITEREE 27 v —vizLT 12 vV —v e, B
7T 4 HEE EODDIBMTHo72. HEETILVDXI —
% & A 72— B ORI RO T3 5B IZFE L T
WEEBT Vr— ME, BREINZX IR ZED
FRIENEBRSMEDHRIZKESFEL, ETIVIC
Lo TERINZEZHZOEDIZNT 5 EHOMEIE %
Bonho/zZehEzoNn5. 3 ICELT, Z0OFE
BRTlE 3 DOHEEHDY v - MREIZXBERMEZT-
TWD, LDONETF — R L HRVELL T WD IE
HED D720 \Wo s Z D ERE/RE LTH
Fons.

5.2 AERICBITHAHRES

SIal4T o 7= 2R IX, R T R 7z B L Tl

To72bDTH5. L TFIIEHEZRT.

1. BETLDY I ab— 3 Ve ERSNE S
CIZATVR=NFT VAL, G T 5ET
LDEND 1 DI L TOEBRIDOBED A%
1o R EH

2. I —HloREREREILL, 2RO —> 3
DDHAERRT BILAICEH

3. EBT VI —FONEEELE

LIZBELT, 2 COETFIVORIEE 2EBRSINEIZ

RRLUTOWAERRDLS, EFLE 1 DBRUIERT 5

AN EFTTE LT, EBRSIMEOEHEEILL

DT HAMEBRKUBIZENORELFR[ELZ. 212

BLT, ER 112Xk X I —HIEZERRT Z2HEIR

72> 7= 2HIBR U 7=, 3 1ZBIL T, Legible motion M4

fT55CTdH % Dragan et al.[4] % SFIT, KRERTH

W9 2 EMIEE %2 ERURE L 7=

P1-16

M6 FEESo2 5 LAOETME
5.3 =B

5.3.1 ZREE

FATIHZE COESE R 2 B U - NA THEERE
77 o7z, FEBRIIKFA 20 2R e UTITW, EE
EREEDWEUZT— X 3 MHERINUTZ 17 2 IR
Uiz 41-7-. REBRDO HWIL, EROIETM: % 3
J& L 7= PublicSelf € FIVIZ & - THERL X 117z Legible
motion %% Original % False-projective & LLig L TH#I
WEIZHEZ D EEZWGET 5L THS.

5.3.2 ERTHEALATOISLICDWVWT

FERZ B W THIEER R ZHEH U707 5 L %3N
T5. A VTHHATIHEEZK 6 (Z7RT.

W LRI, EBREMTH -V D)
ERRNTDXMENDH S, FEEFREIIER 5 7LV —LAT
FRI N, EBRBINEFIXZT ORI T 2HEE F,J
F—ZHWTCHZETS. F—IZEZENTNOAT LR
LOWTNRLRE D B TENTWEY, F— LD
WBERSME L IZT VA LRI NS,

R, EBRSMENF— 2L TV BRI
FUMOF =PRI T S EHEERRT EXED D L. H
ZIE, EBRBINENROATIZHIGLTWASF—%2 T
LTWBH THRIDOANT: DAZT] LWVolzRRA3N
INb.

I REBIZ L, KBRS U < XM GRIT BRI H T
THERXUDPBEIN TS, £7 2 — AR THRIZIZ
KT UZERRRAINS.
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5.3.3 EERFIE

FERFIHZE DL ITRT.

1.

. EERETIR o7

FERS MBI U C, EBROBNPEMEHIEZ O
GECEH L 7=,

BB OME AT 217 o 2. FERSINFE (i

DFRFEIRIZO S DR THRNIZ TOAZ] B L
ik Mel) 2RRUZEEZBBL, #RUE
XFIZHIGU2FdF—2 M TT 6 L58BRLZ. Z
DifITIXEBRBME P TEREORA I VI THRTT
B5ETITo7=.
BB OMEAIT 2T o 2. ERSNEIET A
PO FIVFEULTHAETCHILZ -V MO
¥FEBEL, TV r NOHBTHEDH T
2V, WIRT5F—2 M N5 THEZLT
Rolz. TAMNYF UL 2 D8R, 2 DHD
R R T L AR Z OFEAT IR T L.
FIE 3 LFEEDODEATTZ—V
YV hOEEBEREHE UTRRAL, T -V D
HIEOHTE 2 MIET 52 F—TOREZMKEL, F—
DT R OBE E2Z8R L 72, flEE 1 5V
TEHEHT, WREMTOIY VR =NV A%
Yol BHEDOEEMN 3 >OYF U AE2HEL,
T VR LIRIEFR TR U
FIEIR TR T, 74— LBADT7 7 — b DH
BERUZ UV y - MREOEMIER%
R

o DRy MIMGETE D LEU 7, (Trust)

o FAlZ TRy b DE)EIZARMRAREHIR %E %) T2,
(Safety/Comfort,R)
ORy OB E IZEATHEHI VO EED
7z, (Ability)
ORy OB EEEAMEN Do, (Pre
dictability,R)
aRy A EHKBELTWS D% FHIT
% Z LK HZ 5 7z, (Legibility)
oARy MIESORK (I — I VHIR) % I
295 XD ITEWT Wz, (Legibility)
Ry bk, B (RL) AHEEEHERHT 5
HEWPT B LB AETH IS L LT Wi,
(Legibility)

U EQHEHADESE2E > CTEBKRT L U,

P1-16

5.3.4 ®HR

FERZINE DIRITR OB & FIRFIZ AT U 7= HEE DR
LT, &FEBRSNE L ITBREZFR L. 2
RIFA 5 D@L 5 X T-.

+1  (IEfRRE)
score =< —1 (RIEfEIEE) (5)
0 (ZFo0fth)

center, side_visible, side_invisible &% F VU %
T DEEDEEEEINTN, KT, 8, 9IIRT. X
7=, W RBIZIT o= E8 7 v — MERE2X 10
IZmRY.

5.3.5 Z8R

center ¥V AT HIF B EBRSMNE DR RIZBEL
T, Original (3 & % 8000ms #Fit# 9 % £ TDIF
73 0.00 225 -0.25 OENCH B, Fd LR T D)
HETI—Yxy bBRYNITEDVWTHEIZMEES
V=V THDBI LN, T ORELIRTIX MY A i
AL ToONEhr>TEREZ OGNS, TD—FT,
PublicSelf & False-projective (&f[i##&/xR 1500ms ff
EPSERDOLEAPR SN, ZOZ e hsBHD XA
IV TOHMTREMEICEELZSZATVWLEFER 5.
L % U, PublicSelf I False-projective & g U T2
(3000-12000 ms) DFFAME. FER D T £ THRW
PEWVIREDH VT WA Z 2k, #EIZAB LT
BUTEm-o -l Z LT 2 3 501%, 50
DEBRTIEETVENTNOERT — X B DETH S
T, RBBINE - ANDOERNDEE N HIEFEIC
KEWEZOH L., ZOMBEIZEL T, 7—28%
B U TH SR EMRA 21T BEDVDH 5.

side_visible ¥ 7 U A Tid, Original |& center ¥
F U A U CTRIFIZA RS EA L TE D, False-
projective & PublicSelf I& center ¥}V & & HER
DRAIVITHEAPERALUTWLEPBIRTE
5. #E\N & LTI, False-projective 118D LR T
ZIFDVEONTHL2ENETOND. ZDHKD,
side_visible 7 U ZiZHB W TIL PublicSelf €5
B DB EHIIERIOEEL TWZE WA 5.

side_invisible ¥ U A Tld &k b MR 15 £ 1L
DA OND. 2RI, FIEKORTEMMIEIEDET IV
EEENTAFATHLIENATHEN, ZDZ L&D
APEIXEDET N EIHBE L TELL RVERIZIEAT
ULE->TW5 & WA . False-projective & PublicSelf
A Original & 2% DI 5N h-728HE LT, R
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1.00
0.75 A
0.50
0.25 1
(O]
| -
O o000d —.
Q
m etecessceseseseassaasaased  Seses
—=0.251
~0.50
------- Original
—0.751 False-projective
_1.00] — PublicSelf
0 2000 4000 6000 8000 10000 12000

Time [ms]

7 center ¥V AIZHBITBEBRSBINE DEY
B

1.001

0.75 A

0.25 A

(O]
| -
O 0.00
Q
wn
~0.25 1
~0.50
------- Original
—0.751 False-projective
_1.00] — PublicSelf
0 2000 4000 6000 8000 10000

Time [ms]

X 8 side_visible B B ERSBINZ DEY
(E

1.009 ... Original

- Falseprojective| g i
—— PublicSelf

0.50 A

0.25 A

0.00 A

Score

—0.25 A

—0.50 -

—0.75 A

—1.00 -

0 2000 4000 6000 8000 10000 12000
Time [ms]

X9 side_invisible 28T 3 FEESMNEZ DL
(E

P1-16

T AW D EEED 4 T <, False-projective &
PublicSelf IZBWTATAEDE DAATNS Z & MR
LI o ZAREMEREZ o ND. — 4, REEYE
#843 (7000-12000 ms) THEE S R E1E, PublicSelf &
False-projective DFHAHHTH 5. WINEEFHDE
BOXA I VI RIEROAAPR—EHL TWT, #
WE LUTIERDMHEZDOEDREIT NG, Frdi—
ETRPRoBICERLULTWS WS B SIFET S
7%, PublicSelf 1 False-projective & » $JIZIE L WE
BZEELTWDEVWIHEPVWRSL., 2OV F AT
1%, Original DEERAPLELTEW. 2O &»
5, side_invisible D & 5 M A MM A 72 HEED,
BHIE 2 S WA WA OHEZ HEE TR T, EfR
RI72 8 ZI3HEE RO K D HERI L X3 < dfRf 22 8 &
IBHEN AR T D 5 72D TR WL Vo T2EHRE X
535, PublicSelf EFNWIZHEWTIX, BHEIC#E- T
BEOEEZLUCLES REMHET2HEITENIE
side_invisible ¥}V A T% Original & FEDM:HE
ERETDHENTE D720, B5% T 7ZEHKEIZOW
TIORDIDFERITOENSBOBEL LTETS
na.

BT > — ML Tk, HET R SRR
Original @ ability (23 2 [AZE¥H8MM 2 DDET
WMZH U TRELS FE>TWEENH S, HEE L
T center YT VA TOEEFINEISND. 7T
FEIN B & ST, Original & False-projective & O
PublicSelf DfFROEFH X A IV FE LS RAE-T
W5, FERE center ¥ U A DIRREIIE BlIET 5 &
I—VxzV MIHEPREL THhIMHRICELYT 5 %
T, BIHE PSR TS &S Eh Rz ER LITBE L
TWaZehro, ZORKEFIHHNLTE S, Bl
FIZ & o THIEAYEE U \WTE) 2 JI AR O IR D K
IZE-TLoTWAZ D, EHMEICRITTVS E W
SHIREHFEZ TV ERT 5.

¥, EBT V- MOKEIZE W T False-
projective & PublicSelf O [T I3 B 70 6 ) % 2 2
KIFEAERSNRD o7, 2T, SEOERER
CEMEHPHED Y FLTORP - 2HD K &
LTEZRAOLND. BIEDA%EIT- TRIET 2 KEHRD
ERTIE, SHOBEMEBIZBWTEBITHT 288
WBNEWEDTH-7=DTIEZZVD, LWIHETH .
ERL T BBUIZ2F I LBMIZ L, BEIZBWT O
Ry b OEEE KB W# T 5 2 & THEH D7z ETlH
BT L2HEMTHo727-DTH 5. HEHEHHE 2z HEER
BRIZEDLETHERT 2HEEMREL UTIIFET
% 7%, PublicSelf (3B B T D A & D17 @) % §i 2

— 136 —



2019000 0000000036000

P1-16

congition [l falseprojective Moriginal M PublicSelf

4_

Licert Rating

2

D_
ability Legibility

Tl

Predictability

Safety/Comfort Trust

X 10 FE7 7 — boEE

EURETIVTH S0, MET R L DIEVE
B ETHD VRIS 5 LCEELWEFE
AB.
ZOMBIZEL T, &0 EIEWVREADEA
&AM EXES72017, fIEORRERE 1 V250
T4 TR T B Z BT S5 NS, Dragan et al.
DEBRTIZMEE B S OREBRIZBHE (Z0Lanh %
# L —AE) OFBICEmEI NG, LA RT2
T4 T ROBREIT> Tz [4]. KU TAFERIE
TR ETCEETIERTHEN, 1 VX754 7
BIEARTORBIRRE T 5 Z & Tk 0 @Y 72 7HI % 5
S5NBDTIERVWREEZB.

6. BbUYIC

ARFZE T, Fukuchi et al. 2322 L 7z PublicSelf
EFV B IZBIL T, Bl & 17 A& TE U B IERFR
MEx2EZBE L7280, BlEANDG 2 588 %2 MGk
5ZraHNE U-EREfFo7-. FR2 LT, 8H
FHOHEPREE O EIZR S N LB EIZOWT
OERIZTE RN 72, KRR EETINHIHEE LTV
2 ARPUTIE DV B 732 & FFMM 7 A 52 Bk 0D b BEVE ASFREH
INTz. SHBOBELEL LTI, MR % 4T >
e, A OB BT HERERE AL
TR ENETOND.

7. ZEXM

SCHR

[1] Amodei, D., Olah, C., Steinhardt, J., Christiano, P.F.,
Schulman, J., Man~ e, D.(2016). “Concrete problems
in ai safety.” CoRR abs/1606.06565

[2] Andersen, R. S., Madsen, O., Moeslund, T. B., &
Amor, H. B. (2016, August). Projecting robot inten-
tions into human environments. In 2016 25th [EEE
International Symposium on Robot and Human Inter-
active Communication (RO-MAN) pp. 294-301. IEEE.

[3] Baker, C.L., Jara-Ettinger, J., Saxe, R., Tenen-
baum, J.B.: Rational quantitative attri- bution of
beliefs, desires and percepts in human mentalizing.
Nature Human Behaviour 1, 0064 EP (2017). URL
http://dx.doi.org/10.1038/s41562-017-0064

[4] Dragan, Anca D., et al. (2015) “Effects of Robot Mo-
tion on Human-Robot Collaboration.” Proceedings of
the Tenth Annual ACM/IEEE International Confer-
ence on Human-Robot Interaction, HRI ’15 pp. 5158.
doi:10.1145/2696454.2696473.

[6] Fukuchi, Y., Osawa, M., Yamakawa, H., Taka-
hashi, T., Imai, M.(2018). “Bayesian inference of
self-intention attributed by observer.” | Proceed-
ings of the 6th International Conference on Human-
Agent Interaction, HAI ’ 18, pp. 810. ACM, New
York, NY, USA. DOI 10.1145/3284432.3284438. URL
http://doi.acm.org/10.1145/3284432.3284438

[6] Hayes, B., Scassellati, B.(2013) “Challenges in shared-
environment human-robot collaboration. ” Collabora-
tive Manipulation Workshop at the ACM/IEEE In-
ternational Conference on Human-Robot Interaction
(HRI 2013), vol. 8, p. 9

[7] Hayes, B., & Shah, J. A. (2017, March). Improv-
ing robot controller transparency through autonomous
policy explanation. In 2017 12th ACM/IEEE Interna-
tional Conference on Human-Robot Interaction (HRI

— 137 —



2019000 0000000036000

(pp. 303-312). IEEE.

[8] Kahn, G., Villaflor, A., Ding, B., Abbeel, P., Levine,
S. (2018) “Self-supervised deep reinforcement learn-
ing with generalized computation graphs for robot
navigation.” 2018 IEEE International Conference on
Robotics and Automation (ICRA), pp. 18 (2018). DOI
10.1109/ICRA.2018.8460655

[9] Kalashnikov, D., Irpan, A., Pastor, P., Ibarz, J.,
Herzog, A., Jang, E., Quillen, D., Holly, E., Kalakrish-
nan, M., Vanhoucke, V., Levine, S. (2018) “Scalable
deep reinforcement learning for vision-based robotic
manipulation. ” A. Billard, A. Dragan, J. Peters, J.
Morimoto (eds.) Proceedings of The 2nd Conference
on Robot Learning, Proceedings of Machine Learning
Research, vol. 87, pp. 651673. PMLR (2018). URL
http://proceedings.mlr.press/v87/kalashnikov18a.html

[10] Mnih, V., Kavukcuoglu, K., Silver, D., Rusu, A.A.,
Veness, J., Bellemare, M.G., Graves, A., Riedmiller,
M.A., Fidjeland, A., Ostrovski, G., Petersen, S., Beat-
tie, C., Sadik, A., Antonoglou, I., King, H., Kumaran,
D., Wierstra, D., Legg, S., Hassabis, D. (2015) “
Human-level control through deep reinforcement learn-
ing.” Nature 518(7540), 529533

[11] Silver, D., Schrittwieser, J., Simonyan, K.,
Antonoglou, I., Huang, A., Guez, A., Hubert,
T., Baker, L., Lai, M., Bolton, A., Chen, Y., Lillicrap,
T., Hui, F., Sifre, L., van den Driessche, G., Graepel,
T., Hassabis, D. (2017) “Mastering the game of go
without human knowledge.” Nature 550, 354 . URL
http://dx.doi.org/10.1038 /nature24270

— 138 —

P1-16



2019000 0000000036000

P1-17

I—JxV hOUHREEEEDOMEICED
R algeind 9 272 3 > DRES
How can we design sustainable interaction based on
agent’s sociality and responsibility

Bk R T,

=LA RE T,

Prassil i

Ryuki Nomura, Sayaka Tohyama, and Yugo Takeuchi

It PN

8 ORISR

Graduate School of Integreted Science and Technology, Shizuoka University

nomura.ryuki.17@shizuoka.ac.jp

BE

ANex—Vzv MZkBWiAEEZBVWT, T—
V¥ hORBOEBUIEEHEBROMAEICENRD. Z
NEFESHEL LT =Yy MIEROE E&%
BEERW] LW FEEME L. BEORED T
Ot 2AZ2ETIMTENIETZINIZHILEZA VR T2
YavOREMAREE RS, FZTANIT—Y Vb
EHSMNGFETH D LBHMULTVWEZ 2 RGEET 5 T
HEBRZ 1T\, ETIVHEEOZOELOHW 7 a2 A
Z WAEIZ 3 2 KR & M U 7=,
F—7— R: BRI, HAL %A, SE0RE, 538

1. ELC®»IC

EFEORET -V oy MEMOFBBIZIFEHEE LW
EDONHE. A= M T A VOREBIHENT VAR Y
=Yz IBRERINE LDk, EFL VY
LEOFRBIZHT -V MBBRINBED TS, Z
NoDI—yYzr MIFFEEHKL, B2 ICHERE SR
TN3B, 2FD, BLARRZIHEWIZIA-Z—Y v
FNETAYRIZITaviEITVERBSEFLTWS
YWZ2b, INoDIT -V y MNISBISRLIKERE
2R, WIhEc e U CREICE D M & 5 4
FHEERHS>TWVWLTZAS., LHrL, WhilEhZTZ—
VIV hTEBLTUSHEEBEINT S L IER S A,
T/, TV IDREITLNBBERNPETHEIZ
Lo THEEIZFHEITE 2W1E0 0 TIEZR V. KHZIE
FRIGEE 200 & S RS 2GR 2 L g
BOBRNWY = VIIFIET S, BIZIHERENEZTS T—
Vv hThNE, BFERKEES ZLIZTETCHEE
BRUIZIZZ ORBVTHERPRERZED T TN LD AE
ATBNWEWS ZENFELD B, ZD LSRR, Fx
FEZIZUTINSDMHENPNT R S0 2B LAY S
TH5. TSI —V v bOBEEMZL I AXE
WK 7 e UE A - — ¥ = > b DA T BE R D Rl 12

BNRL., Tk A T—Vzy MNEOEBEBERD
BAb2EZBZ 35380 —T Y MEMOFREIZ
BRI ERW. — 5T, By ) r—vay

FLEZEEBELT (265050 EMRERE 52T
nNa| LHEMMTARE, AY—hF7 4V RXICEBRX
NEZ—Yzy MZHLUTAKEZRELTWEDT
BRWEASHh, ZOT—Yxy MU TARMEZE
HBHELUTWBRLE WS SRS EDEIBRI VRT3
VEATO OB FHE e R BR AT E 200, £
A&i’M6®I—91yb#6$%ﬁt%ﬁ%5i
SNIGEICERICES R OF vy T2/ LT
K@i?@&ﬁ%L?@#@ﬁTé%%ﬁ%é
FITPMERE UTARAYIzZ—V v bizxt
U T AR 2MEEZ BB L TWE OO0 2MGEET 5%
BZEiio7z. TOMRZ2EE X, HiREEIZEITE%
WOBMLDORBIZEHL, KBOBEBMLVRT—Y Vb
IR & 22— ITHWr S BB B ERGT U7z, TR
DELZI-> THEDHETD S| L\ o7 RITLIEA
MHSIZBWTIHE4XIZLTRONS., AR T—Vx
XU T AREER A2 E R L TW3 4R 51,
D& REFEDOREL LIV HEHEZESES] &0
SHWBA-T =Yz MEHIZEHBDTIERVP. Z
NIZREFTAZ—VzV MNEIZB I 2EEDFRED
P FIEEZRE T 20 ENH B, 2 TADELDAT
HEERPET DO BELREREZMRGIL, EOERMN
HEHINDZDD, NFEDES>REETOL A% R
TEEDREZHW L CTWEDO0E2HEET 2ERER
U7z, FEBIZ X 0 AR SRS B RNIEANE
A REIEZLEDEEEETNLELTRT N
TES., ZOEORETARMEETCENE, =—V
VNDRBMBFHEINE A VR T I7ailBVWTH
I—Vz VY MIZOEMEAREI NN K D REEEH
AL D, ZOT77TA—FDA A=V EK1ITRT.

— 139 —



2019000 0000000036000

A I RS
DEEIZEL

EEZOREEFLLS
EEDFE % I

X1 BEFOREETIVERHWZEEBBHRD
A=Y

El=3—1
2. Bx=

2.1 I—YxIvhMIWd 2EE

1 URT Y ayDRRIIME BB OREE N E
b, NALDOA YRSy aryThhiE, —Ek
WMUTUE o772 CEHBIRDOBFEIZENE Z Lid
M, — /T, RO XS I -V MIRLT
B—EBOEREN 20T —Yoy MIMEXZW] &0
SYPEHZ BN D DTV, ZOAET—V v ORIz
BB EIARDIES S .

fEREIE T(1) BB 245 (2) SEMEICNT
LAEHE] T(3) & & LCTOEHE] cklEn 3 [1).
(1) FMHFITIIEBICR 28020, [T EEKB L
725, ZOKHLVDFRERMK-TL B7ZA5] LD,
THHITE->TL B8R 2ffT5bDTHB LWV
25, ZOZEMSBEDIT—Y Yy MIXT B
F () IEEDSWEERAERTHI L VRS, Nk
BRI L 7285602 1% TRESIT 9 2 1A 135y
5, [FHEIZEbNATLES ETFHITES. Z0DHRE
IR BAEHE72 T CTEEBEROMELZ X > TV 5 [id
I—YzV b OEEBEBIHKSEICR>TLES>TY
LEINTIERWA. — AT, (2) 3MHEFIXES L HE
KHEE>TNDIFHETH Y, [ZhEKEFLZS,
N SH5WVHHE-> T NEEA 5] WS [RHEIZE
DT EE) 2R TEIHEDOTHDE VR D, £z,
(3) IR RNIEAFIZS IR 5Bk TH, BN
WIXE B ORIZR B A HeER b 5720, BIfR% Mk
TH2LEVWHIEDTHS. DXV ASIFWRFITIGZ 571
DEENZERi> T &b, MRMZIZZDRENZA
T577255, LOOIHFORELZMHFTZEDLE VR
5. 80T, (2) & (3) INRDEENTDH DTS
IR HE D WTE Y, 200K TIIEDbN
W FPHTES, £/, a—Yrz—Vzr A

P1-17

2= —=vavELOE, RYT a0 7REINE L HE
BE27V— L3352 —Yxy MIHd 255K
DA ETEZ 00> TWVW5 2. ZUISHEBRAN
HHEE WO RINLEEELZ T TR Z—-Yz v bD
RIOT 4 TRFES - KL WS 22U MG 2
LTWBEWHIEHIFEENZS, ZDk5iz, BRCA
Fr—vzy MU THatE BB L T» 5 aEetE
MRBINTED, miilEEE Th D RIROEA % H
DABFERTHBERTWAHRENEDNH S, £/, #
HoizkhiE, NMFa3sazmr—yaVvilHFLoERE
DODHFENE L onzh, HFORSIIALERZAZD
T2HEDIED, HFOBEIZL > TERFEEREIL
TENFRENTVWAS 3. DFY, I3a=Fr—vav
S &S mIIEELEIC B W T, FEEOBED
ERNECIPbSTaIIazr—YarvNEIZE-
Ta—Hh 6 AN FREZ-»ANTU £ 5 aragtk
Nhb.

2.2 BEODIRRE

ANFZ—=V 2V "D oEEEZ I -HBEICHXETIC
M UTORBEHBEEZEL 2 ZEIWRINT NS [4].
BRBEHEIZILIASIZEFERINTVWDHED, 22—
ML=V Vv MPOoDOEIZEZIT7-Z LI LU TEMT
PEHWHZRBR L TWAZORELTWEEEZ LN
L, INE =YY NBEIIZEBLTLE -2
Bz -V MIELEERSE LD LT A RN
NHBHILERLTWVD,

FEERICELDORBEDE T MLEZRATWBHE LT
RADOHIND S 5. T2 TIRMEL L DEM TG
WZHBDR D > - GEDERDREZRET SET AN
MitEnTWwb., ZZTIIEEOFHRELIEICHI 28
HEPNRTA=RL UTHDLNTED, ZORIEA-
I—Vz Vb MAA VR TIY aVIZBWTHEEIZT
ELHEVWZED. —HTIZOETNVIFHBFEENS
HH oL - FlEgPREORELETCEETIVELTWY
%7280, FEHERTIERHEDOESITHENE YT
BleinoTWBZ LIZIERET D2HENDH 5.

Aozt Ez—Y v MARBUIN L CESERIT
DI L TA—HORYPHELZIZ S5ND Z LR
NTWs 6. ZIrob ANFz—yzy bARBLE
BEICHERXA VRS2 a O W o T
HEEZEBSELIELTWEZENRINTWVS, X
512, EFEMICEHIEEZITS 2 & TRMOMENH»MEE
TN, FINPITLRIZEVIEREHZ (1. ZOZ
EDO B ANFFELRBEOHFIZIN L CIFEMAZEL



2019000 0000000036000

IRESERWEHIZH 5 2 WA, THIXETDOREIC
MHFEDOHS] PHELTWAZ LR RBLTWAS,
7z, RMSIFEBMONBIZIGU CTHELHEGDIE
WMEDIRAE MWD T B Z L AMEHEEE IR RN &
AUz [8]. 22256, NIFIZHFOREXHR %
fiid 2D TR RBONENREARTH > 72h L\
B MENZ L TWB Z & AMAl 2 5. Reason 1E
La—~vVIo5—% [RATA7] ISTA] [RY Yy
T D3DITHELZ 9. I AT A ZIFEFHERHE 2 S
DORENTH 5. FIZIXEDMERZ 51X 1702 &
ATCUEo72] CWHORMITH B, 7 TR MO
DIZEDOKKRITH B, 20 THirsREEs A%
ELTULEo7] EWHIRDRZNIHZE. AV Y
TIXEATREDFR D R HEMARIZHE DS KB TH 5. f
ZE 72N L —F2BEXZTHEATLES
721 LWIOERBMAETOND., IATAZIEEMLT
WENARZEZEME->-TVWERLEWVWSHDTHY
IHNIEFHEBEEREVWEWR S, —/ATIT TR AU Y
TIIARFERECMARICERNT ZLMTH D #EEHZRED
THDZehs, KIETREIATA 72 REIZLS
K, TR Ay TR LB R E LTS,
T SITHBIZ S NTFREONEIZ & > THEEDR
JBIZZLT B LRINT WS [10]. HEOHSEHLE
WY, KRB E P T WA TIHHTICET LIRS
I KRB EEZILSND.
ZhorFedd e, NI FREONE] TFHFO
& TIAONE] o BTOFEZHB LTV
EWZR S, BEORERIZREICE IR L Vo 2N
B & EPHEDEE G & W o AN ER D =D TH
BT ENEIRIZE > TRINT WS [10] 2, ARFET
BAT—Yz U MHOEAREZZEZ 5720, Th
Z =Yz hORNER] & MMEIR] & LT
5.
IMEIZENIX THEDPEU (IAZLTLED &S
) RITIR 0 2 B854, ANERIZELZBEL P
TV ERINTVS (1], Z2OZehs [IADF
EUXTWVEREINDRITIFANERIZ, £5T
RITNIEHNERIZBEI NS | 2 TFHlaN5. [3HE
DHZE] & TIZADHNE] BDINTH25. HoON
HE) LB EP - OFHF L 2HFPTVWERLE (6] Z
e S, THFPOHS] Tk THFPOMSESE T NI
RN, B NIEANERICREI NS & FHlT
5. UL, ADBIIhSDOER» S EEDAEEH
Wid 2B, DL RIEE - Yo ATEMLDREIZ
BEoTWBDD, FHEERNITCIERENFLET DD
TRV L WS JRIFELZHSNITR > T VR, £

P1-17

D=, FATLORIEE TV &S 511335 % H
TEHBRDOEKDMEINE, EA DT LW o7z de2 BT
LENDD.

3. =B

AT TERIz Yoy Mo LTz 7
HLUTWbED0] 2GET 572D FFEHRE [5 2
5N HEHDNETIZ & > TEEDIREDHIWIXEA(L T
Lh BMEET 572D DERIZOWTHRETT 5.

3.1 FliaEk
3.1.1 S=EREM

IRV ML THEERZRELTY
LENEET B1Fh, T X D EBRICITbN S EN
SR D R 2 GEDT—Y =¥ MIKT 53T
MiNZAL T 2 BT 5.

3.1.2 ERHNAB

FIEBRSINE IGHEEE T2 —V v hED
R F vy ME2EU CHROMELIT- 7. TOH%
T— LDV —)VEIHE 7'M R TEROE AL
TEUT.

EEBMEL T -V PTUTIZRT T — AIZHL
DHLAT.. ERSNEL -V oy NI B LR 5E
BRAEL CRIEZERT S, RBIZIZEMHLHEL T
HY, INEH->TAX— I MUEOEREITRLIES
TR RD. RENIZIET VA LMCERREET
5. ZHIZEIA NG & 5 EEOBEN T E %<
KA. 17— LOHIERMIX2 52 U, GIRRRAIZ
EBSMELT—Y 2 bR Db EW R HLRNA
Mo GEIIERIZ-100 HORFILT 1 BRI NS,
F=AREIFE5EETE. UEEL—ILE L TER
ZINEZHR U=,

HIPRIFATIC 72 2 & A R FER B A IZ HEIZ BB T
3. FERIEKEIMTIZT — LD EMIZIERE N
5. -, ZORIIZ RO —LTT—Y x> M3
MO WERTEEZN? ] 2EBRBMFIZFHLTH
55, ANDBRD T — LEERIA~ERT 5.

U EDOWNEZE 5 RISHEDIRT Z DR — LDOHE
b, =Ty ME3EHEETIEES 100 &,
MR 2 10 MOBIEZ D 528, 4 BH TR - T
LESZ2IZED-100 HDORFILT 1 2RENE. Z
WITEEEIIIEFEIZH L W bbb L5195, £725
[\ H D i 13 BRI & > THRAR D, O

— 141 —



2019000 0000000036000

IWHBNR—2V EFORFNT 1 2RI -
Zahns.
EBED T — L & M 2 (2R

EERSIEDE

I—-r OB _ED

4]

H—LOnYy FoMorm SR

B2 7— LM

3.1.3 EBRFMH

ERERZ T -V y MIETABROEEB LV
SEIHDY —AIZB 5T —Vx v FOBHRET 5.

BRERIZBRA O &l BURE LMD 2 44T
HY, EBRMOBYNATSBORONEL TEMH T = —
ADRRANEEEET 5. BURE O KM TIXERDE
iz Tz—=Y Yy NIV -2 0NE%E X
fRLTWA] EBURT S, BURELRMATIXZ OFUR
BITORN. 7z, BUREORMTIET EMH 7 = —
A TMBIzEbETCI—Y sy MY — L DOHW E B
fRU7-1781 % LC\WB L i d 5. BURIEL &M Tl
Z DI R TR,

5 [ H DR R ER I s & & RSt 2 &f4:T
H5. BNFEETIESBIEHDOTZY — L1288 W\WT 3 HH
FCLARIZEYMZRDRSA ZLIZERIIL, 110 KO
BAEZIND 5. RBEMATIZ 4 RE DT — L &Rk
B> TULEY, HO-100 SORFIVT 1 2R
Nnbd.

PAE®D 2 BH 4 &FIZ DO W THEREM TER %
To7-.

3.1.4 #HRIER

BTr =L THRIZERT S RO —LTTZ—Vx
Y MIMIERTEL LB SN 0BT 55
BBMEDONRE L, &7 —LDERSNNE OGN %2
PR LBIRT 5.

P1-17

F72, ERKTRIZERSINEICZ -V oY Mot
TEHHRIZOWTCDOT VI — biEETS. 7o —
MEHIFZE 17TRE Uz,

3.1.5 T

BRBVRMNDGE, FBRENEFEDOT -V v M
X9 2SRRI RE IR & A 2T &2 OFE RO ®
DEWRY, T—LZIADNH-o7- LTHHIFT 215
RIZFED LoD, bEPCEP> T 218525 L FH
TIN5,

BRELURMOGA, T—Yzy MRS 2 EHIT
IATRON, HFHFTLERMIIRECHEDT L L TR
INb.

3.1.6 ERER

AREBROSMEZITZL30LTHD, WIihd 18~27
BD KA - REZEBETH > 72, BRA 0 &0
FBNE 8K, BRELLMOBMENE T/ THoT-.
I—VzV MR TIHRRDOHER LT VT — FD&%
R, PLUOZ—V v FOEBIZDOWTHNZH
KOHMHGERNEDDEREREZX 3 LS 51220 T
NRd.

I NET -V MW T AEE TR TS
HETEEEZRAZ LIETELRDP ST, TV —h
IZHTEEETIE, BT IhkziZaryEa—an
BEIZEBML TSN T W EWE L2271, &R
10 ThalFaryea—XoFEIE AR S L Bn
FLAM?), BRI Idkhiiarra—k0l s
BEETE2 BT LAE»?), B 13 [H7a7IxAE
CLr—b%b5—ET5HK, Z0ary¥a—Xx&—k
WO ATV EBWE TN ? ) O 4HETHEED
Honrz, £/, ==Yz bOERIZHT A% %
HiFdd S B7/-HE T, BnAv &tk —Y
YINOERWEHFRELZDI—U Yy ML TIEE
L&D BRY T4 TREIEDR, TEZET—VzV
MRS B Z e 2EL TV > EDRIENS
KERoN. —AHRELULEETEZ -V v bOR
WERELZD, kT 2HHD5 LD BRNED
FERL K Aoz,

3.1.7 EE

7y — MNEBIZBWTAHECAEEEARA RO N
7. 2055, BT, 11, 13 TIRBRELXMEDRS

— 142 —



2019000 0000000036000

WEREICLZI—Y vV F DEFGATFENE

~<3

Tl Rl
8 &
]
]
]
]
]
i
]
]
|
]
i
"
"
"
"
1]
"
"
"
"
"
N
[N
14
—rr
’

1E1B Tl 2EEFAA 3EEFHR 4EEFAA

-50
FHL4IVT
—— HRE Y SEEAY) =@=FHTHY - SEIEAYN ——emmFHTEL SEIERY —-e=HREL - SEIEKHR

3 T —YxrMIHIRFT 55N

77— FEEFSE

| 1
HH 1 ”\ w ll‘“

Qi @2 03 04 Q5 Q6 Q7 Q@8 Q9 Q10 Qi1 012 Qi3 Q1 Q17
i)

=]
o kN o w & uw o N &

nHTHEY - SEERY HREY -SEBEAR  wHREL - SEEMAY BRmL - SEREMK

B4 72— MEFHRER

FELTLE

BHEAFUTS WM1sic T 3EERE AbERoE

SR EOTH
i Aot

RE. FAERTIC
st

ThEHI TR
LD TEED
TLEELT

o
BENU ENSR ESNUCERRE RSNL OENED  RTELOERRR Ao
ERAR

5 H AL 3 R R

P1-17

D& 5 RHOSBERNCTHREENR N, Thod
Bl —Y v M T 28K - IR z2#HlET 5
72ODEMTH o7, ZDEEHBREVZFMETITFER
EVRERLNTWARWZD, BURAVEMAETIES HED
KRB Do/ LTHT—V oy MIHT BEHIRDE
fELTWiRnWE bbb, TOZ s, Brdhbol
Z E CTHIGDEALD BN A gEEr D B L bohb.

—5T, B 10128 L COEGSIZERSEMEIZ L -
THEEVPRONTWS., ZhiFz—Yoy hDOFTE
WAEMEZE U =225 Bl THho7z. 2Ih6H
ARELUEGETRERSNEIZ -V o Mz L TH
2P AMEZBE L TWARP - R REBINS.
ZoZeMEM s izBwWTI—Yoy Mz LTR
HT 4 THEiZ L2l L8N EZOLND.

B 15 12T 2EETIE, BRALERETIED—
VvV hORMEHFARLULZD, Tz MIXHLT
K2 R ERY T4 TRNAEDEENEL /S
NTW3B., BRrELEMETRZ -V N 2EDH S,
I—Vx YV "RERTERILZHOTWB LI G RH
T4 TIRHABRDFRETH o7, TDI DS HERMN
I—Yx ¥ hORBEEDHIZREZ TV A ek
PRINTWS.

PAEED, ==Yz MW U TORMDONE %
fELzZ iz, T—VzrbheDAI VX573
vEBEUTCI—Yz Vv MtatE Rl L TWa R
PEMRBINEZ., — /T, T—VzY MIHULTDER
BMANBEPHRENZHEEGEZTVWRIZEL2D S
T, L EENRTHRETCRERE RN TER
hro 7=,

AEDOEBHERZ2IFZ2DHL, ANFZz—Vz D
ORI U TH LB AEED 2 0 W LR RO
BE5nFEsr LT —Vzy Mt E RldT—
/T, FOLS>REE TR AR TERDELDH
HEERDTVWEDPVRAHBETH S L WVWD ZENFE X
5., 2T, 22HiTHRRZEFHFEOHMERIZIZFNE
NENL SV TEIEDRBISHEL2EZ TV
DO, FEROERIEZNEE Tow AT 5
DOEFETIBELHLEVZ LS.

3.2 BEREDIEREOHMTIOER%BEMEICT
3= DERERDIRET

3.2.1 =AM

HAEDREHIET €TV OMEDTD, ADVHEEDR
JBEMKT H2ERNDS b EDERNEZEHR L TNWDED



2019000 0000000036000

n, TS 2R T DIEEFIC & o THM AL
LR T 5.

3.2.2 ERAZR

HRDGEEZB U727 — L %175, EBRSBINE IZIE—
EDRLEMNGER 5N, TS/ EENE R
5 EBRBNEIZHRT . 7 — LEEIZIE (1) BRAl
OWBERE & FHI (2) EEOBEIRK R > (3) BIEDRE
L (4) T—YxY MIkBT RN ZANKRI NS,
AEBRTIIEED D) TV XA LRGN EH T 5
DTERL, BHE —DFETT LT EITHKMAZAT
5HDL T B, BEHIFZTORHEILIZELLN1 DD
AEFERTLHILNTELM, EEHE5HTbRVnEW
SEIREHRETH 5. EMTOND LREMiIZ)E DT
BHEMET2. =—Vxy MIEBRSINZIZWL
TEDOEIITEHTIRNELZHETS. BHRMIZIX
TRRAG D ERADRRIAD B0 5, SiEHkE2E > TH->T
BIS 2WozbDTHB. LEDREDERE —
ERBAT, B RED SR E N2 R 70 % 5t
5. L, ==Yz bBRFTi#E-7/77 KA1 2
ZLTLEW, EBEBNEHEICEELEZL T, 20
FEFDREZHMEEL2ODI AR E, SEHITE
FOREZHTIERNTHS I 2AONE] TZ—
Vv hORE) FEEOHSE | XEEL L, ThE
noNG@gk) W] MRESE] 356, TholdIA
OHNBRIINNEKICREI NS & TS NEEM4ETH
D, T—Yxr DOREELHEOHSEIXNIERIZ
REIND L FHIINEGRZMTHS. Ll RT
23arvDA A=Y &K 6ITRT. 2 TIRBARTOK
DG & DRI EERIZE T 5 BUR7s & BRI
0, EBMBNEIIERIZZ—Y v bR 2D
TWL I BIZEEHBAROMEIIEL LEZONDS. &
HTI—Yz YV MBI —%2EI L TUEWVEEIDE
WEERIZZR > T U E o 72, ANZET 2D S 720D
IS5 —DRMEIROD RS Z ENFHIZSNG. ZOHH
Wiz M S N BRIZEHR L 7280 FHlAIHhTwd
W, YOL5R T A2 RTCEHLDORENZIND
DIPIIERAFATH D, AFEBRIIZOBE Tu 2%
BASPIZT B7-0DEDTH 5.

3.2.3 ERREXH

HEDREZHIW T 2 BROIRRIES 2 ERER &
T5. MUT1ERN3IKMFOERE LS. BAMIZIX
I—Vxy NDOBEE L I ZADONRITEEBRDETIZ LS

P1-17

SIDEE
=R

TR [ oo

BIfRimE H op A R R

BV THREL T B L 20RRBE

6 BEEDWEAVRI7arvDA A=Y

TRRIND 72D, TNUNDOERTH 2REDH )
JEDRRRAA IV RBET AL 5. HEOMH
BEMEWE RENIERENEGE L, ERO®RDT
RRIhB5HL, RRORBIIERINDIHED 3
FMCEREITS.

3.2.4 HRIER

I—Vz Y hOPENRHE VBRI LT DR
Rz eillorr) 2EMT5. HEEELT -V
YMNOBIAR) 2=V 2V VOBIARRE] THEED
WAEDE o7z HEPEP 7] O 4 D% FRT
5. F¥7z, ThEHW T2 ETIIrr oM E, fil
YW UCHl L 22 BT 5., =—Yx Y
MZHUTHWEZHSR %27 7 — ML ORET 5.

3.2.5 FHl

BEDIREZ W T2 DIZETOERIKT L
ThHhbd. £oT, RBEIIERRINZERD D < H
WHZWE L TWB DT ZWrE PHITE S, —1,
ETOERP=Z2— M IVIZHB I NE 25 1X5E D
IADEEIANERIZREI NS & FHlENS.

4. FELHESHEDRE
REDAN-Z—Y YV MNHA VY RITZYaviZEWn
T, Aoz —vYzy MIRTBEFBIZOVWTIX
I—Vxy bPOBENIIHUTOMENRSELZE DA
DR~ TH L. SHBALT—Yz U MILD
EERPEENER U, T -V bDI AR
BB O KBS TEBIAR DI ke % &2 Z 3 ATt 5.
U UBEIZIZ2TOEPKY, H20IEEERS
FHIATRERERZ T TOZHTETOI & IFH LW, 2



2019000 0000000036000

DOEEZBERTZI2E, =T—Vzy "R —HIiZ
TR TRWEI 217> 7256 kthﬁﬁéhab
THFBEMETE ISR ATV MEOBEZ
WS RE L 70 5.

OB SGEL LT, 2=V Y MZERD
HEEREI TR WS FEEEX. Zhizk
DRRT -V Y POBELETRER /22 2 —HIC
Il X2 Z & CIEHEBIROMREZIHS.

FlEEBRE LT ART—Y oy ML CHats
AU TV D0 %2 GEES 5720 DFEBRET VT — X
ZINEL 7.

FEBERLD, TV ML THEEEZR S
F-HIETH D LBBOEE LT 54Tl -V
VM DRBUZH T BRI ELL TV &b
2. TNRERSINELZ—Vy bO-SMIZRL
THEBEEZIANT W2 RIET 561 TH 5.

EED ANz =Yz MU THESEZRE L
THD, FARHICERBUZT 2ETZED 5 2FETH
5 RTWAAREEP R I N7,

INEIFEFATCHMIDREZHIWT 272DDET IV
AL, COERPIELOHUBICEEHINTWS
DB, HEBRVEBRINBIEFZBVHZEL TVED0%H
RI57-DDOEREMGT L.

SHOBELL LT, BEE2HMT S 701 A% B
WU ZATCTEAEDRBET NV EZEET IHLELD
5. T, BEORBETNVEMAAALZ -V

DFFHI DOV TERFTORMAFEINT NS L VR
5. £z, KIEDOERBRTIIA VAT 7V arziT
R - FIRED LR R S DA & Wo Tzt VR T
7 arvhiEVIRLITbh 354, XROEZEE WS
FEEPEEINTE ST, ZJICHREFORMMH S,

EEOMEmE LT —Y v MR &R IE
MOPEHIN, 1 VXF7 7 avOREBRRHEIN
TWA LIRS, RIRZEITVITES, &R
I—Vz YV IDRHEEEINEELTEI—Fh o id iz
BWEWSIKEHIZM I T L E S AEEMEEZRLTY
5. ¥, AVRIT 7Y arvDHRIMETAEZET &
SBRI—VzV MPEFNEAREENDS. 2D
Mo, A=Yz MNEA VR T7va v itslirs
BEORBEETVEPEIZT 2B BN HL L VR 5.

SCHR
(1] Fr 854 “ 055 % 38 U 72 A ALAE UM R I B 4 5 5527,
TR 2R E Vol.2014-1CS-176 No.10, 2014
[2] Tetsuya Matsui, Seiji Yamada “Building Trust in
PRVAs by User Inner State Transition through Agent
State Transition”, HAI '16 Proceedings of the Fourth

P1-17

International Conference on Human Agent Interac-
tion P.111-114, 2016

(3] FHIEBUAR, HIHIE, KIEEE, RIRE“HARANDER
IS B EEHEREOME - EMEHE AL POz,
K2 DEERESE 4 p.11-p20, 2004

[4] AR, THNER R HREBRE KT 5 Human-
Agent Interaction %1 > 7, HAELIHW 27 % 6 &
pp.898—908, 2015

[5] BEA KBS “ FH5#EELZ M MKREMITBLEELDD
BENIEBEEZSTLV- VA7, IR mE 5 20 &
%65, 2009

[6] ZAE—HB, Helmut Prendinger, T, G “ 21—
PREIZE I -V bR V&S 7V a
V”,m%t@%%lm4L2m2

[7] BeFEER, " EREIEAMEIC BT EEERTREM: " &7
FIE[ @H&iﬁ’]'"‘ﬂ i ﬁﬁﬁuﬁﬁﬁh Vol7 No.3, 2004

[8] Kl —, IBEEZE, lllzfiiﬁj( “HIEIC X BRI -
ZOWEAIE D < HBAL " AL 80 % 1, 2 B, 2016

[9] James Reason”Human Error”, Cambridge University
Press, 1990

[10] dFds s “ szl - LMD E AR &IE T public es-
teem DORJH 7, FEEAHLZODIHZAHLE F 205 HE 15,
1980

[11] /MEFH = 7 R TR AL 24 A D E A8 (2 B ‘é“ZquEE‘J
BER O -GEBHFMOBZE-", BINEK s
40 5, 2010



2019000 0000000036000

P1-18

I—VxVhEDAVEIZ02avIlEblERR
An Interaction with Embodied Agent to Discover
Alternative Values

YR Phik, =L MRE, T B
Takumi HOTTA, Sayaka TOHYAMA, and Yugo TAKEUCHI

EEPNE NS

RHEEBAR LR

Graduate School of Integrated Science and Technology, Shizuoka University

hotta.takumi.15@shizuoka.ac.jp

BE

ARG EZGHNIZEWT, Y & ITE R B HVED
HWzHRIT 22T, XhEELREHNCEEEE
AT ENS T TO—FIIEHATH LD, FEENEL
52ZLTEDT7U—F 2R LI hDLEZS
nNa. RETIE, ==Yz heaIvrI7ayv
RS AIENREEGEHIZEWT, T—Y Y ML
fE S A lEER D, T— x> b OTENIHN T SRR
&, BEEOME - AlENEE 70 2 DU
WS EiE, FEERIZKDMEET 5.

F—7—R: %R, AlEMNEE, HAI(Human Agent

Interaction)

1. ELC®»IC

BRI TFRNADRWERZBONDZ L2 RT X
L' ¥ T 4 €T « (serendipity)] £\ E¥ELH D LD
12, RECRMERD S A F N FEIITE S FET D, ¥
HIZBIF 2L Y TAa T D—2DEF%H L LT
AL OIS AL L LTRGBS Nz 3M DR A b
1y RABEIFSRB (1.

3M #DWFEHE AR Y — - VI N—=F, EEIOD
RWVEBFHIOBFEFIZ, < 22 ERTVWHAHEIZHH
NXFTVE VWS EEREED BT, fEIZHRTZ
EDTE AR, WMAORBEEREED L VD AK
DHMKR ST B ERBIETHBENWZ S, LHLrL, A
RUY—FZTDOEBIEEETTIZ, TOERBIEDOES
FIOFH LW ZFEUST 72, T OREE, RO
S UB DICTHWSHEEHIE UTORE LR RN
Hah, FANTy MBSz ZD0E57%, #
TiefiVEE RHET I TEEFNAFEEL, Y0k
BT 7TU—=FIZL>TEBEINTVWEDES S W,
FHX T VA v EORBERNFE R, @FE, HIX
BEREDEITL, TSIV T A T 7 XEEM 2 EA
SedHEVWSTTu—F (k7 7u—F) »
—MRMTHB5. LrL, KAy bold XSz,

H B HIZ WD - TRATEER T 2 D Tldie <, BEICfE
HETB27A4TT7REEYICEINT, Y LidERS
FVEPHKZRER TS 22T, L EELRKEERLP
BaztatTenws 7 7a—F (BRERTY 70—
F) BUIKLIXE o b, RIEBROFRIZE VT,
Iz BERE LY, AhER @Rk % 35 LT
HELRT7 TU—FTHBILEEZLSNTWVS [2.

UL, R Y ORNERISEIZE W TRINER T
TU—FREIGT I, ETRAENREFOT To—
FIZROKBENH L. AENEEZEZ T2 LTI, 1F
CAEDGE KRBT T —F i fTbhd. [W#E
PRBUZK L, EEHW - EENLT To—-—F%2352
CiE, HrLWERE ARG UHEET 572D HHTH
%—4T, MEMRPAENEZIIE VW TIEIER
FEXHODE & 2 5] S 2 3 ReEMEDN D 2728 [3], HnE
BT Ta—FIZL->TREEVPEL -GS, I 2B
WELT Tu—FREMBGHEHTH->TH, THILK
DEIILKLKBRBIEVEZOLNS.

Db, UL IFRRLMEVEPHKZRET &
WS T T a—FUX, THERERYIEF (functional fixedness) |
W&o THHESI NS WREMED B 5. BEREAIEE 1%, X
K% OHMEIKZBERETOAZZTL £ S HAT
H5.

ALEMEZ T BT 2 EZIRL, ALEREE 2R
H#HIHE 25 LT, e OmROBEEE BRI LTV
5. Ao, FEERIZ & b ALEWRTEMPSE 2B W
TIATEZTIOMEG LS, 2 ATHLAEVERD
SO MO Z & T, TA4 T 7 OMEFCCHHE, B E
EA X O BRIz Thh, AIEEDOEWT 1T 7 hE
HENdZea2RBLTHEY 4], B RRAx 54
HOMECCIRIRDS, ALENEE 2 EEI TS5 X TH
TWhhRE2Ri-TeNnNEZONS.

¥/, AORDLODIZZ -V DAV RT Y
Va v Ilko CRIENEEZE 2 REIEET T —F0
MELfFbh TV, ik, BHOMGFET—Y v b

— 146 —



2019000 0000000036000

AW, 5 E R EE R B 1 B EERFREITEE) 2 R
S5NEZENARETHL L, T—Yxr b DO
DEMAMERRLTWS [5].

UL2L, T—=YzVheDAVRTIITailBn
T, 2=V Y MRED & S BAlifEE - iz
fﬁﬁbfbé@#J&mil—ylybmﬁTéﬁ
A, A& R FIFTHEIZEH L TWAHIEIT
AT, %bfzwﬂbuf &, ALEREEGHIZE T,
I—VzV MIT2EMNRERE, BL0—Yzv b
XU E T A fifE#E D, =—Y =¥ b OfFENIZN T
AR L ALGEREE 70 & 2 DA DB % BT
X OBIRT 5.

A=
2. B=

v b EDHE

P1%# Dennett (X, NIRRYIOIR 2 £\ % BT
5O AR VA, BEAR VA, BRIAZ VA
D3IDODARYAZMFNFT B EBRRTNS [8]. ¥
B2 R VA, FROIRS H W% Z QYRR MEE %
A X VBT EIARVATH D, FRFAX VAT,
FRIED BHREFEHICREDEFFFINTWT, FHibhE

DIZEIELTCWA DL, YK AEEIZIZERET
WS AARVATHD., TUT, BHARX VAL,
FRIEFELBRASPOEMPERZREDL, ThoItEIE
THLTWD EMBINT ARV ATHS. ABDES
MR AT LI/ LTI, D55 FWEHEMEL
FHITB=DI121F, ZOYAFAILORELRFE X
BEZEWEPOBRTHD. TDd, bhbih
B, AMICH U CTEMAR VA28 5 [9].

BEMEZARIERTLSTIERNE LT, 25
DN %EZTTICEET 5 H OHEAEES) [10) ©, HSH
Bzrmrds S &3 2 HWEME 1) Abs eI nThH
D, bivbiF ANBZ It AL —Y v b
DOWBFENIH U TCEREHAZ VALV EfRT 5 2
LATES (M1).

21 IT—oTV

2.2 WREBZEICHS ITDMEFICH T BERHIC
Lo E

% L ORFABEIC BT, 05 REEHAE
EE R ESEZDE2 5 .

I - B - R (2007) 13, SEAR0 LD BT
BRI TS, MO RYSERE CE ORT D
T %ﬁoﬁ@m,%m%MEjéﬁﬁﬁ%ﬂém
B D E 5 DIRT OB % 1T - 725 E 1T 13BN BRI

P1-18

&
X2
o™

A T=PxF
M1 T—Yzr hMIHNTI2EMORE

TNV IEERLTWS 6. 2D ens, ikl
7D & RiTbhia &b & O PALERE
ETORARRBELS BT ENFEAOLNS.

E7z, B DORITOBILIT & B HIH ORER O i
FUZOWT, NS (2011) 1%, TR ERIG H T

FOHDORITEBET25HICBEWT, TOilfT%
MU ANDRITTH S LML 725G, THHORITT
H5] LEBUEZGE I VDHEDRIMH I NEZ &
ZHSPZLTWS [7]. 20, WHEGHEIZE W TA
ENEE 2T 2 EHRICIE, e OBEEY - S5
F7X b &0, BIRICHT2780ARST, i
HERIZHT2H0OR#MEEENTVWE L VWA S (K
2).

I—YxzrbbeOHRAGHIZESHZNIEX, T—
VYV MARREUFEHELEZGETE, [T -V Vb
MED LI BRERIZESWTHELTWA D] To—
VIV hBRED KD RAEB RS> TWB D] LW
DRI DE N K o T, FHIRDOEMANDENZEALT
LZOTRBEVWIEEZSNS.

7= 20, ALEREE G CREEREIE VE U T
2HBEILT =Yy RS DITEIE LTV AR
IZBWT, ==Yz v bOFENICH LEXMZREL
THD & 3B e lifiElz2 T —Y 2 MR- TW5 |

CRHT I LIck D, HRSERT N, EEVHEHE
INLHREMELEZZ S5ND.

T I TARMEDOERTIX, ALEMEZHHIZE W
T, TV hOAREEZ, BEXZREI 7K
IZHEE T AN 2 B LS D iz kD, FEEDM
WX, FHEHDOT7 70 —F ORI ET L0 E 51 %
MEFT 5. AFEIZBWTIE, ERBINENT -V

XL CRE S 2 BB eAfifER 2, = —Y v b
OHRZEZBHZLIZLDHAMITS. ABIZZED

— 147 —



2019000 0000000036000

78
[ J

o
L] =51 OYIRY >

& IR g HaEHE

2 fMELDEFENLP O DRI TRL, MEHED
ITEPOME TR B AR LG B DI E L
5%.

I—VzVMIRNUTENZRESESHEG, ABOD
iEBUZ R D WA EBIZ & > TITEIL TV B L HEHIT
5EZONS. —AT, e L o< DD
I—VzVhMIWNUTEMEZREIE25E1E, AM
WD T —Y = > b AT, AROlifE# % @
LD 56L &0, AUTENIN U TE B BMIRNE
LbdeEZLNS.

3. FlHEER
ALEMEZBGHIZIBWT, T—Yoy b DOHREE
EoPFIZI -V MIWNTEEROHERITS
&T, HIRBEMZS N, ALEMESE 7o A0MEE X
NDDTIFRNPEWIKHD S & FEk% 1T - 7=
EERTIE, BEIN =Y ZHAE DA )
DEMMN R FEIA N, & £ A T ARG EEREE VR 22
MWNTERL7Z. ZOFEIX, Finke[12] 12 & % Al
PRI FEER % TCITERR L 72, & a8 — W I Z il % 1)
2T =Yy NDFED, EBRSINEDITEIP T
IZEDE S IR RIS pEE LK (9 3).
FEERGA C EBRTPIEZM 412, ERERE ELE2M 5
2T, FOER, TV OGBS ENE
R oNeho7zh, Fa—M)T7IHIZZ—Vx
VNN =Y AT, FEEERL TVWBAERT %
HEsZeTtz—Vzy MR UEROREZMEL -
AT, GBS IC BT 2 Z LRI NT
B, AUFEzMENE >TWTH, TOMEBFICK

P1-18

LEMZRESES2E 52T & - TALENEE 7o
BRI RIETHENLEIT I ENERASND.

B3 SEEREREY

EREE : 2ERERERE
ERBNE  KFEE-KFRE 5314

EREH

Fa—kJ7IL
TFTEHYEBTIE
=Sz

vl Eroren

TEETS ]

RIEDHE
BURYHE :
FHIz—X

{

B | RATA42T | #il

TE| L | £HA £#e e || nvemun [l ®BIO
5 LUE1SHUT

Sl mas | ke | aws| e

ZARD

He% st

FHEZS

EREEESR L (o~530P=1)

R HEI—XPIZT—S 1 bA—Y

FBERIRBE@EITD

RAVTAUT BROKDYIZ, =V BEHEN

N34bEhd

SR BIELRLUSN DR (AR5

DIRHE) EH DI LETRT 2O DKE

bl T—2 o MORA VT4 T EBIGEE

AL BEBD
Bl kaeeu

FE:Fa—rMTILHIZI -SRI
N—VEMHITHIRFERE. T—Dxob
~DERDREERY

B4 FERSAT & EERTIH

COFERESF A, AENEEGZHIZEWT, T—
VY MBS BAMEE D I & o THEE O
ALEERE 70 2T 508N AT 2 9 5EERIC
X OMGEETTS.

4. =B
4.1 B#

ALEMES 2 B9 2 MEMIGHTD, =T—Y v
MIHNT2EMORBE, BLU0z—Yzr MIRET
LMEBOED, T—Y x> MOTENINT AR
ANEMEZIZB 27 Ta—F Ol JFTHE2
BT 5, EBROMEEIL, VR EMATHEDFH»S
e 275 —L%2T75HDTH 5.



2019000 0000000036000

A & 2 FHE BREALTAUD) [CEDBRES SV ||

1
le
1. .
1 T . 4
14 | . 1
1 -3
13 N {

-
12 L
Iy
1 el RAVTA2Y s
| - FELL e TEHY

) RATA. /7 )

! 2EEMTREER o aren

i F(2,25) = 3.56, p<.05 A z‘&mi‘wiﬁ;b) F(1,17) = 13.95,
.01

: v %

| FEDOHELETAENERLTNDIE
LS, T—UrU A O BRI OIREA T

B A=Y DNATARENERAUTALT I,
' IZEBLTWSEEZOND

1
I
I
I
1
]
1
I
1
I
1
I
1
1
I
|
1
1
1
BREYVERIOALTL :
1
1
1
1
1
1
1
1
1
1
1
1
1
1
I
1

t/ S—VRERSELRD SRy D — B

TEHY - BLOBIFEHITBENT,
HERAEIZEYS—ID—BT B

1 1

1 "

i@ HEDNRLDDAT

| FEBYICHNT, RALTAT &

-3 HO—HEAGEITEHL

| I RN W N x%=19.467, p<.01

: SR BRTIL, S—YISERED

| o i oFffs oFFC eFfFD e i oZffr +3MBIFBETE LM

e e R D e T ) oy g R N W T T 1
- -

SR S—YISEBEATREVSIRAL T4 T USNDERIC LS TR
EHICEELTLSOTEAL,

BRRICHLTEBT 220 0ED, BEBWEERMSRERICEEES
ZTWBDTIRALA

5 FEERRGIR & B

4.2 ZERAE
4.2.1 HERIEE

ARERIE, ~vy F¥Y Y bT 4 AT LA (HMD) %
W7z VR 2N T17 5. VR B OESE, A5
FEBENBRD T — LTV YV TH S Unity[13] & HH
UCHEEET 5. [#iH9 % HMD I Oculus Rift[14] % {#
AU, 8D Oculus Touch 2>~ hu—7 (BAF, 2~
ra—2) & HMD &Y bua— 7@&%%%7/#
YOTBEDDOR Y —EHETHNS (M6). T
FE—5—X VR % Wmfi$@ﬁ7/17babf
FREIN, I P —FTDORR VIBEIZEDEOR %

B25ZeMNTELHMD &t ¥ =X PCITHERHiL
THAT 2. LY —& PC, iR HD I A T DALE L,
%%ﬁM%@W@u X7 OEMITRT.

R ZEMWIE, B 7 OARNITRTEREIC X > THK
éﬂé.%%@¢tﬁ,1ﬂvhvvy,%~7w
LT, fl, ==YV MBEEL TV, HED
KIE—EZENTED, TILSEHBBEDOIMIDEN >
THED, MBIV ERTEIFREI N TN,
EOPALEKETHRELZE R AL, F—L02KT
T 5.

FUZIE, MEOMIBH T ABIZHWS A TV
JNT, 77NV EZ—EHOLKREELS ZLI2LD

P1-18

HMD(Oculus Rift)
arvkA—3
(Oculus Touch)
6 FEERIZHWBTNA A
FHATZZNTES. £/, T—7UPLED LIZ

L EBZeNTES.

20w Y UIER Y =TT AR X v E T
TV = NEIEDHEZIENTE, &) —ILORIEN
ZAHLEEE UTHEBPHEBET S, s, £U—)L
FERRVEHLTH, S I VX AR RSB EIET
728, HolziefizFAZ5DIXREETHD. b
2, —EMRTRR Y 2T 210 IV 7L BfRR<R
Wnzs5. £/, 2y by rO RIZIZESZ L
MTE5.

I—Vxy MIAR, FARBIEABOARTEAT
VI NT, T—7NVDEICALEZBEEORIZRE A B
L5295,

4.2.2 RERZH

T—Vxr bONRERIZ X D WEREMFEREZ1TS.
I—Vz Vv hOARERIE, ABz—YzV b, JEA
BMr—YzVvh, T—Vxz VbR LD3EMIZEST
MEEND (1), ERTHVWSIZ—-YzV MDET
NWVEK S IZRT.

*& 1 EEREM

[z—vzvropfa [ Am

NIy

| [&a]&B]  %ftC
4.2.3 RERE
EERNAIE, VR EHNOMBED SBT3 7 —

LEITD>EDTHS. ERRIZ, HELAZED2DO0D
T —ATHREINS.

— 149 —



2019000 0000000036000

a »
[ev-
- -
(e wo |
L 4

[reess]

i

ABT—xok FEABIT—Ok

M8 FEEIZHWSEZI—Yxrh

9, MED7—XTIE, VRZEBNTNS A
TV N EONATHREXE 8D,
Vb D LIz EAHEETS.

HWHO Tz —AWKRTLEDBLTFbNEEAEZED T
— AT, VR ZEMATHED R LSBT 57—
LEFFD. 7= LFBR A ORETIE, T—-ILERT
MBI TOREPRVEED EDEWLEIZH 5. EERSMN
Fix, 2y by Izl 0LEAEED, BZLITEHE
AT BEH, HEIVIFNEEZHSEAZDOLIZELZ
THEDA TV b2 OhARET IR TE S,

HIRERT X 20 T, EOA 7TV =2 N Z2HHA T
W55, BHTERWEF 20 925E L 72K T
T—LEMKTT 5.

ZOBEIZBWTHEKEDOA TV 227 ME 2 DDffin
EAEEINTWS., —D2lF, FLIZ2WBATEZD
DELEL LTOFVETHS. TLTHD—DIF, &

BDOX T

P1-18

BIHEBAT
BHBICLT
BHL &S !

M9 HERAKEXLTCHWSTY 7a—F (£) &
ABELTHWS 7 7u—F ()

LI Z2EALTHHE T 2720121, KEDHEZ
EDDEZHENRDH D, RV D2D2BE LSk ->TWVW5,
— S TR ZBEABIZ U THH T 235812 B8 LR
OBUL, FUITZEAT B0 BEREE RS2
DAL, FLEZBEABIZTNIERBIRI BT
B LEDITioT VWA,

ULa L, — s 502 BAT2 (g
)] EWOHREEELTHY, LEIZHUKEE L
TOREZABMLUT L -4, BREMESEDED,
FEDH L WS WHRN A BEEE 12 5D < 720121 Z DIEE
RIREISEIRERH L EEZONS.

— 150 —



2019000 0000000036000

HRZ2TF—TIVICEAET 2T —Y 2 DBEFEHEL
=56, TOT -y hOTEIE, KOG
fR U7z E OB A d by, M OffifE 2 BfRE T,
Hips (0] L UTHE> TWAITEIE LTART D
WD, BEREMEE OHIC B BN T 5 L
ZEZonhb.

4.2.4 HRIERB

WBUZZBEATEZOIZT—TNVIZHEZEA T
LARFED &, FEABIZT 27202 T—ILDETIZHR
EEAMRD D L DI REANEMT S TORMZ
%WT%’&T FRD TEDEREATSE] LWV

2 &k BEEREMEISE ARIE S N D £ TORM A Bl T
Z). TV —hizkh, TV Ao TY
3R XN AMIERY, =T—Yxr bOfTENIH T
LRI Y, T—Uxy bADRHBOENEBET 5.

4.2.5 RER&FA
5%

ALEMEEZEmIZIBWT, T—Yzy Mot d 33
MEE, Bz —yzy Mz UIRET 5 lifEs]
N, T—Y v hOFENINT AR, T L THEED
iy - AEMEE T A DRIz ET 5.

Rigil

AN —Y v bEMETIE, =T—V v MIRLT
ANE Dz REI 5780, =T—Y v MDOTHE
BHEZEE L LTRTWR 2 ALRIN, ILEDOY
M ZRMIZ KO ETORBBEL 5. JEART
i, ==Yz MIH LU TAROMERIELS D
5, T—=YzY bOITENIIEEZ 70 v 7 PHAE
CLUTRTWS EARIND D, YN 2REMEICE
DL ETORHMPEL 5.

5. &8

AWFgE T, AEMEEZGET -V oy " Y
D& 2flifEE 2> TWB ] &\ RO E NI
L0, T=Vz YV MBEUFTEZLTWVWAREAETD,
I—VzVMIHUTHETSIEN, ZLTT—Yx
¥ N DITENIR T B ERAZAL L, [EE DN - Al
MEEDREITHEE G5 X508 5T DWTHRGE
T5.
FHERTIE, TV v MINT2EMOREE
T—Yx Y b DESEIEIZ X 2ALENEE 7o+ 2
DEEBIE U, TOME, T—Voy MIEMN%E
MEXEZZ2T, TOI—Vxy MDEUTEHZ L

P1-18

7-5ETH, ALERE
BEPEASRIZB X 7z,
COMREISE R, AENEEZELIZE VT, Kk
HEEZ L OMOF LU WVHEWEEZRERLELS> T 57T
7°1:r~—5%3‘[5ﬂt£€§m54k%?? I—YzV MREDL
FE#Z2 U CVWAEATE, [ZT-Yz VMR DL IR
ﬁmﬁ@ﬁﬁ&%ﬁmfﬁﬁbfw Lh] 2\ ERE
DEWZLD, T—Yzy bOTFENZHT AN, *
U CHEE OfH - ALERNERE OEEIZ 5 2 28I %
NELBEWHIREDD &, EERELTS.

ARWFZEHS, ANHEEHRAZITS T —Y =2V VAT A
IZHWT, & AMOAENEEZZEESIE S X 57
I—Vx Vv hOFKFHIEBT 5 Z AN 5.

Sk

[ SM|&RZAF -4y +® /— b | WEBEAFEAN—Y —,
https://www.mmm.co.jp/wakuwaku/story/story2-
2.html (727 & AH :2019/6/27)

[2] Bransford, J.D., and Stein, B.S.(1984). The ideal prob-
lem solver. Newyork: Freeman.

[3] Finke, R. A., Ward, T. B., and Smith, S. M.(1992).
Creative Cognition: Theory, Research, and Applica-
tions, The MIT Press, Cambridge, MA (/MERREER,
ARALHERR)

(4] RS - ZHAIA (2001). ISR FIREAR
FERE T a e A, TER%IRF) 8, pp.151-168

[5] KB E (2014). T—Y x> b R—ZADORREIZE T % EER
RIkRET. TERXRLF) 24(3), pp.382-395

(6] THT=ET - FHEEKER - REFH—1 (2007). WS RAIEmEDIC
Eiﬁﬁtiﬁ%@ﬁ%‘?’@i%ﬁ&if@'?ﬁ%@*ﬁﬂ rcE s
920 55(2), pp.255-265

[7] AINSPHLE - VEWSE T - SRR - FEE—1E (2011). R
BRI BT BBEORR & T DRI : BB R OB
ERIT T B RN RTE AR B T, TERARL
%] 18(1), pp.114-126

[8] Dennett, D.C.(1987). The Intentional Stance. Bradford
Books/The MIT Press.

[9] ILFFR= (2007). ARy bO<H>ZE2F¥A1 T 5.
R R NR.

[10] Premack, D.(1990). The infant’s theory of self-
propelled objects. Cognition, 36(1), ppl-16.

[11] Dittrich, W. H., Feldman, J.(1994). The influence of
spatial context and the role of intentionality in the
interpretation of animacy from motion, Preception &
Psychophysics, 23(3), pp.253-268.

[12] Finke, R. A.(1990). Creative imagery: Discoveries
and inventions in visualization. Hillsdale, NJ:Erlbaum.

[13] Unity. https://unity.com/ja (72 ¥ A H :2019/7/2)

[14] Oculus Rift: VR )t PC HD VR ~v Ky b —
Oculus. https://www.oculus.com/rift/ (77 A H :
2019/7/2)

X URB L EEGZ 5T

B 5t

— 151 —



2019000 0000000036000

WETZAIVTICE T HEBNAIREDHE

Effects of subjective visibility on Response priming

HAERET,

HREEE"

Yukihiro Morimoto, Shogo Makioka
TRBRRFSIRY: ARt s 27 AR R
Graduate school of Humanities and Sustainable System Sciences, Osaka Prefecture University
sza02290@edu.osakafu-u.ac.jp

B=

ERROSELNISE T T A 2 U TG 2 BB O
TSRS oy, ABFECIEIRRIO A4
MBI & TR A WSS T 74 I
DT T A DFREOAHEMEIC X O BB 200, F06
ETTAIVIBELADWTNDTTA I 7 Th
BONERGE LTz, AIRES0A L MNIIZ T T A I v
TR D T L ORI LI, SOAR—TE
DEFRTITAMEAERDGE ORI 5Tz, Sk IR
il & s LI 2 D T <,
X —U— K : Hi#(Awareness), 77 A I > 7(Priming)

1. [FLC&IZ

Response priming (W& 77 A I 2)[1,2) & I3RS &
MO Bz —7y b~ A7 (TMFRZORIIC T Z
A LPH%EZR L&, PHBEE T™M RIBLORH%
N—H L TWBIEEDIT ) BAR—EKDOEE LD T™M #i
Wk 2 SOSRERAEI 72 D E WO BIRTH D, =
DT TA 2T ORHSIIRIPRDONE & RS DR 72
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Abstract

The purpose of this study is to investigate whether revising
short stories created by an expert facilitates creating
interesting stories and whether inspiration occurs.
Forty-eight students were assigned to one of four
experimental groups: Revision and Expert work group,
Reading and Expert work group, Revision and Novice work
group, and Reading and Novice work group. As a result,
although there was no significant difference in quality of
works between groups, analysis of questionnaire suggested
that participants in the Novice work condition acquired
“expressive awareness” and improved appreciation with
inference and evaluation of others’ creation processes. This
study contributes to the theories of art creation and writing.

Keywords —  Writing, Short Stories, Revision,

Creativity, Inspiration
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What Happens During a Discussion:
Effect of Collaboration on Idea Generation
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Abstract

The purpose of this study is to clarify how creative ideas are
generated in the collaboration of two people. At first, we
conducted experiments to generate ideas by participants
individually. Next, the participants were paired by two people,
brought their ideas, and the two considered better ideas.

As a result, a pair that produced many ideas through
collaboration and a pair that hardly created new ideas were
observed. In pairs where many new ideas were generated, one
participant was inspired by another participant's idea and was
able to come up with a new idea. The importance of
discussions in collaboration was suggested and discussed.

Keywords — idea generation, collaboration, innovation
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How are “sounds of musical performance” pointed to?
An analysis of deictic gesture in piano lessons
LA 5T, PIE BT, il B
Atsushi Yamamoto, Keisuke Kadota, Nobuhiro Furuyama
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Waseda University T Graduate School of Human Sciences, ! Faculty of Human Sciences
atsushiyamamoto@toki.waseda.jp

Abstract

In this paper, we analyzed how “sounds of musical
performance” are pointed to. Using video recorded data of
one-on-one piano lessons in music college, we examined how
interactional resources, such as utterances, body posture,
musical sounds and deictic gesture, are organized spatio-
temporally. Pointing was organized in terms of following
three factors: (1) how temporal relation of the deictic gesture
to sounds of performance are displayed, (2) how performance
and body posture are maintained during pointing, and (3)
levels of granularity of deictic gesture.

Keywords — pointing, gesture,
multimodality, contextual configuration
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AT & = TEE DI D SRDFNT, £ ENOmEEChy
B OB Z B, FRCAR—Y R0, SEEHR ORI
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