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Analysis of Interaction Between Attractiveness of Facial Masks and that of Faces

INTRODUCTION

“Repeatedly we called for the fair player still.
She came, her face half hidden behind a pipa
still.”—Bai Juyi, Pipa xing.

This scene of a shy pipa girl half covering
her face is deeply imprinted in the minds of
Chinese people for a thousand year. In fact,
masking has been considered attractive in Asia
since ancient times. Japan also has a culture of
wearing masks. In modern times, Japanese peo-
ple are used to wearing masks even when there
is no flu. People seem to think that wearing a
mask can enhance attractiveness.

Thus, before Covip-19 occurred, study
showed that faces covered by medical masks
were perceived as less attractive than uncovered
faces, which was called the “sanitary-mask ef-
fect” (Miyazaki & Kawahara, 2016).

After the Covip-19 outbreak, study showed
that contrary to the “sanitary-mask effect”, faces
are considered most attractive when covered
by a medical mask, and more attractive when
covered by a cloth mask than when uncovered
(Hies & Lewis, 2022).

The perception of facial attractiveness was
affected by the mask, which may have been in-
fluenced by task-irrelevant information. A study
showed that attraction leakage occurs when ob-
servers ignore surrounding hair (face) and focus
on the face (hair) (Saegusa et al., 2015).

This study wanted to investigate whether
there is visual attractiveness leakage between
the face and the mask, whether this relationship
is symmetrical, and the effect of the degree of
attractiveness on this relationship. In addition,
it is necessary to investigate the similarities and
differences in the role of mask pattern and color

in the perception of attractiveness.

LITERATURE REVIEW

Visual attractiveness is leaky: the asymmetri-
cal relationship between face and hair (Saegusa
et al., 2015).

In this study, experiments were conducted
using face and hair as stimuli to investigate the
effects of task-irrelevant stimuli on attractive-
ness evaluation. The results showed that when
hair was task-irrelevant, it still affected the at-
tractiveness of the face, but only if the hair itself
had never been evaluated by the same evalu-
ator. On the other hand, the face affected the
hair whether or not the face has been evaluated.
This has intriguing implications for the asym-
metry between face and hair, and the perceptual

integration between them.

MAIN EXPERIMENT

The main research was divided into two on-
line questionnaire experiments. 45 adults were
invited to participate in the “Face-Solid col-
or mask” questionnaire experiment. 40 adults
were invited to participate in the “Face-Pattern
mask” questionnaire experiment. They were all
currently enrolled or had graduated from the
University of Tsukuba.

In the experiment, 4 images of faces with
two levels of attractiveness (attractive and unat-
tractive) were selected from the results of the pi-
lot experiment. 4 images of pattern masks and
4 images of solid color masks (both with two
levels of attractiveness) were selected through
an online questionnaire experiment. By com-
bining 4 faces and 4 pattern masks, and 4 faces
and 4 solid color masks, a total of 16 face-mask
composites were generated for each experiment.

In the each experiment, the procedure was
divided into two random blocks. In one block,
participants were randomly presented with
16 composite images, each with a visual angle
of approximately 5.8°x5.8°. Participants were
asked to ignore the mask in each pictures and
answer “Do you find this face attractive?” by us-
ing a 7-point scale. In the other block, partici-
pants were randomly presented with the same
16 images. Participants were asked to ignore the
face in each picture and answer “Do you find
this mask attractive?” by using a 7-point scale.

In experiment, the data were divided into
“attractive mask” group (AM), “unattractive
mask” group (UM), “attractive face” group
(AF), and “unattractive face” group (UF).

AM is composites containing attractive
mask, and the experiment divides AM into
attractive face and unattractive face group,
namely Amaf and Amuf. Each participants’ rat-
ings for the masks were collected. For the mean
attractiveness rating of mask, if Amaf is higher
than Amuf, it means the more attractive the
face, the more attractive the mask. The UM, AF
and UF groups are similar to this logic.

For “Face-Solid color mask” experiment, the
results of the dependent ~tests indicated that
the data of AFam were significantly higher than
AFum. The data of UFam were significantly
higher than UFum. Similarly, the data of AMaf
were significantly higher than AMuf. The data
of UMaf were significantly higher than UMuf.
For “Face-Pattern mask” experiment, the results
of the dependent #tests indicated that the data
of AFam were not significantly different from

AFum. The data of UFam were not significant-

ly different from UFum. On the other hand,
the results showed significantly higher data for
AMaf than for AMuf, and significantly higher
data for UMaf than for UMuf.

GENERAL DISCUSSION
This experiment may have found that there
is an asymmetric leakage of visual attractiveness

between the face and the mask. This asymmet-

ric pattern of attractiveness leakage is as follows:

for face attractiveness, the mask always enhanc-
es the face attractiveness. And the higher the
attractiveness of solid color masks, the stronger
the attractiveness enhancement effect, but the
degree of attractiveness of patterned masks had
no significant effect on the face attractiveness
enhancement effect. For mask attractiveness,
the effect of face on mask attractiveness ratings
had both positive and negative effects. For both
pattern and color, attractive faces improved the
attractiveness rating of the mask more than less
attractive faces (although not necessarily above
the basic attractiveness of the mask).

Perhaps in fact, the attractiveness of the face
and the mask affect each other, yet the presence
of the mask effect results in the mask always
enhancing the attractiveness of the face, while
the face has both positive and negative effects
on the attractiveness of the mask. The reason
for the formation of the face-mask attractive-
ness leakage pattern may be because the leakage
effect is more pronounced as the mask/face
attractiveness level increases. The difference
between pattern and color may be because less
information stimulates more facial attraction.

The results of this experiment may be use-
ful for guiding people's socialization as well as
mask advertising design. Also the experiment
has some limitations, such as no control vari-

ables for pattern and color.
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Face attractiveness block

Do you think this face is attractive?

Mask attractiveness block

Do you think this mask is attractive?

Procedure of the “Face-Solid color mask™ experiment
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Composites for the “Face-Solid color mask™ experiment
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Composites for the “Face-Pattern mask” experiment

Figure 1: Stimuli, procedure, and data analysis of the experiment
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Analyzing the Continuous Open Space of High Street Transformed from Historical Site: Take Kuanzhai Xiangzi as Example
Work “Cultural Museum of Kuanzhai Xiangzi: Creating New Path for Renovation of High Street” with Research Paper

Bird view of Kuanzhai Xiangzi and the site position

Bird view of new path

function

museum:
permanent exhibition

L 4
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special exhibition

experience :
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Historical museum

Cultural experience building

THE SYNOPSES OF MASTER’S THESES, MASTER'S PROGRAM IN DESIGN Design Works

BACKGROUND AND OBJECT

After 1990s, with the rise of real estates, the
transformation and development of historical
city has reached to a top in China. Due to lack
of attention and systematic renovation plan,
it caused many damages and destructions that
time. One of the most positive protections is re-
gard the historic district as tourism resource. In
Chengdu, Kuangzhai Xiangzi is one of them.

My research design object is Kuangzhai
Xiangzi (abbreviated as KZ). In 1980s, KZ was
included in the ‘Chengdu Historic and Cultur-
al City Protection Plan’. In 2003, the historic
and cultural reconstruction project of the KZ
has been confirmed. In 2005, nearly 900 local
families were removed, including more than 50
courtyards, and 30,000 square have been re-
paired and renovated. The reconstruction work
was finished in 2007, then open to public in
2008.

METHODOLOGY AND AIMS

The methodology in my paper is Space Syn-
tax (abbreviated as SS), researching the relation-
ship between building and spatial structure via
dividing and defining spaces in order. It was
introduced by Bill Hillier.

The KZ as a famous tourist attraction now
is overcrowded so that new reconstruction pro-
posals will likely to be required in the near fu-
ture. Under the basis of preservation, I hope to
analyze it both theoretical and practically, then

Strucure

propose an improvement design based on the

analysis result.

ANALYSIS

According to the field trip, drawing the
inside walkable path, pick up the continuous
open space. About the theoretical data, based
on the SS, convert the continuous open space
map into convex map with largest and least
convex space. Then, link all convex space with
longest and least line to gain the axial map.
Utilizing the official software to calculate the
integration value, brighter color with higher
number value means higher accessibility. The
result shows the middle path possessed the
highest integration value. About the practical
data, conduct field trip to count how many
people passing through every path to get the
practical data. Then, calculate the average peo-
ple number and mark them on the map. After
comparing the theoretical and practical data,
then find one of the main path has the poten-

tial to improvement.

PROPOSAL

The Kuan and Zhai path (No.1 and No.2
path) are overcrowded, I suppose how to at-
tract visitors to the Jing path (No.3 path) will
be design problem in the future. I attempt to
propose design improvement from the axial
analysis. Expand the existed line and create the

new path to recheck the increase of the integra-
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tion value. Pick up the top three proposals. In
order to preserve as much as possible, choose
the shortest line, a-2 is the best proposal.

DESIGN

Before designing, it is necessary to analyze
and check the surrounding to distinguish which
part should be preserved or could be recon-
structed.

About path choice, be preserved or could be
reconstructed. The path in theory actually is too
narrow (width=1.2meter). Finally, choose the
near relatively wide path (width=3.9meter).

About function choice, observe the current
function distribution and found that there are
few cultural and historical function. But the
function is necessary here. Therefore, I decid-
ed to design a historical museum and a cultur-
al experience building. Historical museum is
comprised of permanent exhibition (showing
the daily life in the past) and special exhibi-
tion (traditional art like Sichuan embroidery,
Han traditional clothing). Cultural experience
building is comprised of tea building (experi-
ence traditional tea culture) and Sichuan opera
building (experience traditional Sichuan facial
makeup performance).

About material, because Sichuan is the
hometown of Panda, placing panda sculptures
to attract visitors, using bamboo as the surface
of reconstructed building to creating a feeling

of bamboo forest.

Physical model
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The Emotional Effect of Slant as a Shape Factor in UGV Delivery Robots: Case Study Using 3D Rendered Moving UGV Robots

1. INTRODUCTION

During Covip-19 pandemic situation the use
of social robots became a solution for situations
in which physical distancing was not possible.
Sharing space with humans brings to attention
the safety measures that should be taken care of
by robot designers. In previous research related
to HRI, a lot of focus is given to the point of
view of physical safety on which safety stan-
dards are based on.

What is envisioned for robots is that people
will work collaboratively with them. Thus, it
is necessary that the robots are well accepted.
This can be induced by the robot’s appearance,
embodiment, gaze, speech, and posture, for
example.

This research aims to investigate the effect of
the shape and appearance parameters in increas-
ing or decreasing the perceived safety that users

may have towards UGV delivery robots.

2. LITERATURE REVIEW

Physical and Psychological Safety

Safety and Security have a vast number of
definitions, in the Human-Robot Interaction
(HRI) field, it is considered physically safe if
there is no unintentional contact or, if it is
necessary, the forces applied to the user must
remain below the limits of what can cause phys-
ical discomfort or injury. Psychological safety
is mentioned as the level of stress or anxiety
caused by interaction with a robot.

In Japanese, there are separate concepts for
Safety, one is anzen (%4) and another is an-
shin (%.0»). The main difference between those
two terms is that anshin is determined by the
mind, while anzen is determined by facts and
causal relationships.

The future that is projected for robots is that
people will share more than just space, but
tasks with them, without physical boundar-
ies in between. Accordingly, those robots must

be well accepted to reduce as much as possi-
ble the stress originating from the human-ro-
bot interaction. In other words, people’s first
contact with a robot, directly or not, should be
free from stress, and, of course, people should

feel safe.

3. PRELIMINARY STUDY

In the Preliminary Study, 32 different models
of UGV delivery robots” stimuli were evaluated
through a 5-point Likert Scale Online Survey
containing 14 words and adjectives connected
to Perceived Safety. The evaluation was focused
on Brazilian participants (24). Most subjects
had no visual or personal contact with a UGV
robot (95.83%).

Initially, to determine the relation between
UGV robots and Perceived Safety, it was used
PCA Analysis and Cluster Analysis. However,
the use of Cluster was not effective in determin-
ing which shape parameter is the most expres-
sive since there are too many shape and appear-
ance factors mixed in each UGV robot type and
separated cluster.

A Multiple-regression was done, and as
result, it was obtained a group of shape and
appearance parameters classified by level of
contribution to affecting perceived safety (Tab.
1). The most expressive shape parameter became

the focus of the Case Study: the slanted shape.

4. CASE STUDY: EFFECT OF SLANT SHAPE
41 Experiments

4 new stimuli were used to evaluate the
perception of safety about the slanted shape:
a no-slant robot (NSR), a robot with slant in
the front side (RSF), a robot with slant in the
back (RSB), and a robot with slant in both
sides (RSBS). Along with the main objective,
it investigated cultural differences (Brazilian
and Japanese participants) in evaluating simple

variations of the shape of UGV robots as being

Linear Regression for PC1 - Coefficients

perceived as safe, as well as comparing the eval-
uation by participants using different platforms
for the experiment (VR headset or PC Screen).

Experiments were conducted using the same
scenery: the virtual environment and the 4
different shapes of the UGV robot. They were
evaluated according to 24 different keywords
related to Perceived Safety on a 5-point Likert
scale. For this experiment, there were 23 Japa-
nese collaborators (15F, 8M) in the VR experi-
ment, 22 Brazilian collaborators (12F, 10M) in
the VR experiment, and 30 Brazilian collabora-
tors (18F, 12M) in the Online experiment.

4.2 The Structure of Perceived Safety

To analyze the Perceived Safety related to the
UGV delivery robots, it was determined the
structure of Perceived Safety by PCA Analysis.
2 main categories with 3 subcategories each
were found from the Varimax rotated compo-
nents of the PCA done with the evaluations
data. They are Sensitive Pleasure— /g4 3
divided into Pleasantness—{#i\»/L:}ll, Anxiety-
AL, and Reliability-{5##/&%. And Magni-
tude-E K PEKF divided into Embodiment-
E K PE, Dynamism-7) 814, and Solidness-
[E{A ). Sensitive Pleasure is the emotional
component of Perceived Safety. Accordingly,
Magnitude represents the perception of the size
and weight of the UGV robot.

By using Principal Component Regression,
equations were defined for the two main com-
ponents of Perceived Safety (Sensitivity and
Magnitude Scores). With those scores, it was
possible to define the effect of the Slant shape
in the studied feeling and compare the experi-
mental groups. Additional Analysis was done by
using MANOVA (Post-hoc and T-test) to con-

firm the findings with the score calculation.

4.3 Qualitative Analysis

Open-ended questions were analyzed in this

Unstandardized Coefficients | Standardized Coefficients sig. 95.0% Confidence Interval for B

B Std. Error Beta Lower Bound | Upper Bound
Slant in the Back -3.137 0.944 -1.547 -3.323  0.006 -5.193 -1.08 ‘
Slant in the Front 27 0.908 1.308 2.975 0.012 0.723 4.678 |
Round Side Corner 1735 0.58 0.519 2991 0011 0471 2999
Visible Separate Base -1.58 0772 0.779 2.045 0063  -3.263 0103
Curved Top 0.961 0.366 0.48 | 2,625 0.022 0.163 1.758 |
Visible Door/Drawer -0.909 0.381 -0.43 -2.389 0.034 -1.739 -0.08 |
_ Angle of Slant in the Back ~ 0.038 0.015 0.358 2.49 0.028 0.005 0.07 !

Table 1. Statistically significant shape and appearance parameters that contribute for Perceived Safety.
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session: Q1-“Explain why you have a prefer-
ence for one of the robots presented in the
experiment.”, and Q2-“What kinds of risks or
accidents can you imagine occurring with the
robots you saw earlier?”. The answers were first
translated into English. Then, converted them
into word expressions, and cleaned up by re-
moving unrelated comments, and condensing
the bigger sentences into word expressions. For
the analysis, it was counted the frequencies of
word expressions, and a Sentiment Analysis,re-
lating the word-expressions to positive, nega-

tive, and neutral sentiments.

5. CONCLUSION

By comparing the scores of all the UGV ro-
bot models with NSR, it can be seen the effect
of the slanted shape according to the specific
position of the slant. Different positions of the
slant show to be more effective in increasing the
Perceived Safety, which means, higher values for
Sensitive Pleasure (S-score), and lower values
for Magnitude (M-score) for most of the cases
(Fig.1).

When comparing the different nationalities,
there are differences between nationalities, but

they are not expressive. Japanese participants

For Brazilian participants:

VR Headset Experiment

M-Score increases

Magnitude (M) Score increases
Sensitive Pleasure (S) Score increases
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showed to be more sensitive to changes in Mag-
nitude, and a preference for the RSE. While
Brazilians in the same type of experiment (VR)
preferred RSBS.

VR experiment showed to be more accurate
in evaluating Perceived Safety (for M-score and
S-score) since for Online participants all robots
were evaluated very similarly on S-score, con-
trary to VR participants.

Even though the difference is not significant,
for Online participants, the NSR is shown as
the preferred one. A possible reason for that is
that a UGV robot that shows to be more robust
may be considered more reliable to be used in
Brazil. Consequently, it can be said that more
than nationality, the country where the partic-
ipant is considering using the UGV robot is
more important in evaluating the shape of it.

Slant in both sides (RSBS) and Slant in the
Front (RSF) are the ones considered the favor-
ites among all the participants, also the ones
with more positive sentiment-related words.
However, looking at the negative word expres-
sion counting Slant in the Back (RSB) is the
one concentrating more on negative numbers,
followed by No-Slant (NSR). Those results
found on the Qualitative Analysis validate what

Online Survey Experiment

S-Score increases slightly

M-Score increases

ERERLD]
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was found from the statistical results (MANO-
VA Posthoc Tukey Test and T-test), as well as by

the comparison done with the S and M scores.

SUMMARY

This study investigated the effect of the shape
and appearance parameters on the Perceive
Safety related to UGV Robots. The study is
divided into two parts: a Preliminary Study and
a Case Study focused on the effect of Slant on
Perceived Safety. The same study investigated
possible differences between the evaluation of
those robot shapes considering different nation-
alities (Japanese and Brazilian), and different
types of media used for the experiment (PC
Screen and VR Headset). The Preliminary
Study, it was shown the effect of different shape
and appearance parameters on Perceived Safety.
Meanwhile, in the Case Study, the effect of the
Slant shape was defined based on two compo-
nents of Perceived Safety (Sensitivity and Mag-
nitude), as well as the comparisons between
experimental groups. As result, guidelines show
some recommendations of appearance and
shape parameters, as well as what shape of the
UGV robot is perceived as safer depending on

the experimental group.

For Japanese participants:

VR Headset Experiment

S-Score increases

00310 <

Figure 1. Order of robots according to Sensitive Pleasure score and Magnitude score behavior for all experimental groups.
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Award for the Best Works, Grand Prize for Outstanding Achievement in the Master's Program in Design
2 Z B Asano Kotomi
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Proposals to improve the decoration of medical equipment for users of hospitals and nursing homes
Work “With you.” with Research Paper

THI1ZEHERE

Award for the Outstanding Works
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Development of privacy-aware spatial visualization system
Work “Paper Puppet Show Style Live Streaming at the Venue” with Research Paper
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THI2ERRNE
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Dan Graham'’s Pavilion Creation and his Methods
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