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Abstract

The expression of emotions is important in face-to-face communication, and even
nonverbal expressions such as gestures, facial expressions, and a person's mood can carry
emotions. We sometimes read emotions from the facial expressions of the other person,
but there are differences in facial expressions according to each individual , and some
people have rich facial expressions while others have poor facial expressions.. Since it is
difficult to understand the facial expressions of the other person, some people may not be
able to understand the emotions from the facial expressions of the other person and may
not be able to convey the intentions of the other person.

In response to the above outline, previous research has shown that an eyeglass-type
device with pseudo eyebrows equipped with a panel that displays eyebrows according to
emotions can change the thickness and angle of the eyebrows, making it easier to convey
one's own emotions to others. However, the device was too heavy to extend the eyebrows,
and the panel could not be attached directly to the skin, so it was floating off the face.

In another previous research, there is a device that expresses emotions by transmitting
brain waves obtained from the skin potential of the head to cat-shaped ears attached to
the top of the head and a digital display. In the cat shaped ear devices, the brain waves are
analyzed and divided into joy, anger, sadness, and anger states. In addition, a digital
display device records the happy moment by taking a 60 seconds video from the same
position as your eyes The video is recorded the moment people are judged to be happy as
a result of brain wave analysis. However, the measurement of brain waves by skin
potential is noisy and it is difficult to measure accurate data.

In addition, a device which can acquire brain waves accurately by EEG, can be worn
on the head and connected to a tablet device to present the EEG-derived emotional
information on the tablet as joy, anger, sadness, and happiness marks. However, this
device only acquires emotional information from the device and expresses emotions only
on the tablet screen.

In order to solve the problem of the existing methods, this study attempts to extend facial
expressions only by eyebrow movements by modifying an inexpensive, lightweight, and

powerless device called SUGO-MIMI developed by Sugoi-Lab. SUGO-MIMI is a



powerless device that is operates by simple up and down movements of eyebrows. The
eyebrows are connected by wires to a rounded triangular plate made of thin plastic that
mimics the shape of cat ears, and the upward and downward movements of the eyebrows
are linked to the ear-shaped plate to extend the vertical movement of the eyebrows. In this
way, the facial emotions of joy, anger, and sorrow are emphasized by monotonous
movements.

In order to analyze the psychological state and faces of the subjects, we used a
psychological questionnaire for impression evaluation and the Microsoft Face API to
analyze the faces of the subjects who saw the experimenter wearing the SUGO-MIML.

In the experiment, the experimenter performed four facial expressions of normal, anger,
sorrow, and joy for 30 seconds each for three patterns: without SUGO-MIMI, with
SUGO-MIMI (dynamic Mimi), and with static Mimi. A total of 12 video patterns were
used. After showing the 30-second videos to the subjects, we took 60 seconds for a
psychological questionnaire, and the experiment lasted 18 minutes. During the
experiment, we recorded the changes in facial expressions of the subjects while they
watched the video. The psychological questionnaire consisted of 12 questions on a 7-
point scale. We conducted an analysis of variance to investigate the questionnaire, and a
significant difference was set at 0.05. We also analyzed the facial expressions of the
subjects who watched the videos using the Microsoft Face API with respect to the ratio
of the emotions of anger, contempt, disgust, fear, happiness, neutral, sadness, and surprise
at around 5, 15, and 25 seconds.

In the psychological questionnaire and facial analysis, women tended to have more
positive impressions of SUGO-MIMI than men.

On the other hand, men felt negatively about it. This difference is due to the

characteristics of gender differences.
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FUE S RLAKE BURG
F fii pfi& F fi pfE F & p fE

B MR F(1,60)=0.0515 | p=0.822 F(1, 60) = 0.0183 p=0.893 F(1, 60) = 3.22 p=0.0780
| 3 IER F(2,120)=1.14 p=0.323 F(2, 120)=10.1 p<0.01 F(2, 120) = 6.58 p <0.01
Ll e e F(2, 120) = 0.629 p=0.535 F(2, 120) = 1.66 p=0.195 F(2,120)=1.99 p=0.142
H | MERIZER F(1, 60) = 0.345 p=0.559 F(1, 60)=0.131 p=0.718 F(1, 60) =426 p <0.05
M| 1 s =R F(2,120)=3.23 p<0.05 F(2, 120) = 10.1 p<0.01 F(2,120)=15.3 p <0.01
2 | zHER F(2, 120) =2.32 p=0.103 F(2,120)=1.76 p=0.176 F(2,120)=1.74 p=0.181
H | MERIZER F(1, 60) = 2.92 p=0.0926 F(1, 60) = 4.52 p <0.05 F(1, 60)=7.26 p <0.01
| 3 IER F(2, 120) = 26.6 p<0.01 F(2,120)=37.9 p<0.01 F(2, 120) = 33.1 p <0.01
3 | xEMER F(2, 120)=3.95 p <0.05 F(2,120)=3.28 p <0.05 F(2,120)=2.83 p =0.0629
B MR E(1, 60) = 0.347 p=0.558 F(1, 60) = 0.0817 p=0.776 F(1, 60) = 2.84 p=0.0971
| IER F(2,120)=13.4 p<0.01 F(2, 120) =9.60 p<0.01 F(2, 120)=25.2 p <0.01
4| HMEE F(2,120)=1.14 p=0322 F(2,120)=1.34 p=0.266 F(2, 120) = 0.828 p=0.439
H | MR F(1, 60) = 0.650 p=0.423 F(1, 60) = 0.511 p=0.478 F(1, 60) = 1.51 p=0224
| IER F(2, 120) = 5.52 p<0.01 F(2, 120) = 8.86 p<0.01 F(2,120)=15.5 p <0.01
5 | ZRHER F(2, 120) = 0.946 p=0.391 F(2, 120) = 0.457 p=0.635 F(2,120)=1.19 p=0.309
H | MERIZER F(1, 60) = 0.563 p=0.456 (F(1, 60) = 0.180 p=0.673 F(1, 60) = 2.86 p =10.0961
M| 2 s ER F(2, 120) = 4.57 p<0.05 F(2, 120)=7.48 p<0.01 F(2, 120) = 6.44 p <0.01
6 | zHEM F(2, 120) = 1.60 p=0.206 F(2, 120) = 2.09 p=0.128 F(2,120)=0.516 p=0.599
H | MERIZER F(1, 60) = 0.901 p=0.346 F(1, 60) = 0.269 p=0.606 F(1, 60)=4.73 p <0.05
| IER F(2,120)=10.4 p<0.01 F(2, 120) = 14.1 p<0.01 F(2, 120) = 20.1 p <0.01
7| RHAEH F(2, 120) = 1.66 p=0.194 F(2, 120) = 1.47 p=0234 F(2,120) =2.08 p=0.129
H | MR F(1, 60) = 0.149 p=0.701 F(1, 60) = 0.0355 p=0.851 F(1, 60) = 1.41 p=0.240
| IER F(2,120)=15.6 p<0.01 F(2, 120) = 3.09 p<0.05 F(2, 120) = 0.646 p=10.526
8 | REfEH F(2, 120)=3.37 p <0.05 F(2, 120) = 6.54 p <0.01 F(2, 120)=5.10 p <0.01
H | MERZER F(1, 60) = 0.956 p=0332 F(1, 60)=0.777 p=0.381 F(1, 60) = 1.60 p=0212
| IER F(2,120)=11.7 p<0.01 F(2, 120)=2.35 p=0.0996 | F(2,120)=543 p <0.01
9 | RHAEH F(2, 120) = 0.927 p=0.399 F(2, 120)=3.29 p <0.05 F(2, 120) =3.03 p=0.0521
H | MR F(1, 60) = 0.529 p=0.470 F(1, 60) = 0.0286 p=0.866 F(1, 60) = 1.77 p=0.188
M| 2 s =R F(2,120)=13.6 p<0.01 F(2, 120) = 8.58 p<0.01 F(2, 120)=2.08 p=0.130
101 557 g F(2, 120) = 0.573 p=10.565 F(2, 120) =2.45 p=0.0911 F(2,120)=1.13 p=0327

PERIZE K F(1, 60)=0.911 p=0344 F(1, 60) = 0.529 p=0.470 F(1, 60) = 1.91 p=0.172
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B | I IER F(2, 120) = 5.70 p<0.01 F(2, 120)=2.84 p=0.0626 | F(2,120)=1.05 p=10.355
M | s HAfEH F(2, 120) = 0.701 p=0.498 F(2, 120) = 0.206 p=0.814 | F(2,120)=0.675 p=0.511
11

B | HERER F(1, 60) = 1.80 p=0.185 F(1, 60) = 1.06 p=0.307 F(1, 60) =4.28 p <0.05
B 3 IERE F(2,120)=13.5 p<0.01 F(2, 120)=0.193 p=0.825 F(2, 120) = 1.87 p=0.159
12 | REEH F(2, 120) = 1.48 p=0.232 F(2, 120) = 0.0806 p=0.923 F(2,120)=1.03 p=0.360
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#z4 eUERE 8 BRI

;t[;j; anger | contempt | disgust fear happiness | neutral | sadness | surprise
1 0.0035 0.0050 0.0001 0.0001 0.0738 0.8790 0.0378 0.0007
2 0.0035 0.0036 0.0003 0.0000 0.0774 0.8710 0.0432 0.0007
3 0.0057 0.0030 0.0001 0.0000 0.0480 0.8893 0.0523 0.0013
4 0.0026 0.0070 0.0001 0.0001 0.1113 0.8288 0.0451 0.0048
5 0.0049 0.0064 0.0007 0.0001 0.1011 0.8309 0.0527 0.0029
6 0.0023 0.0109 0.0003 0.0001 0.1060 0.8219 0.0502 0.0080
7 0.0031 0.0044 0.0013 0.0000 0.0576 0.8714 0.0574 0.0045
8 0.0098 0.0085 0.0003 0.0000 0.1221 0.8128 0.0437 0.0025
9 0.0088 0.0040 0.0003 0.0000 0.0693 0.8693 0.0459 0.0022
10 0.0080 0.0079 0.0002 0.0000 0.0572 0.8684 0.0541 0.0040
11 0.0080 0.0092 0.0003 0.0000 0.0465 0.8672 0.0598 0.0087
12 0.0064 0.0062 0.0014 0.0000 0.0759 0.8541 0.0488 0.0068
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b3k & L ElE D0 72 DI sadness TH o 72, FFiC 7 QY I T 0.036 &
11 oQ# I T 0.006 DAL HDEFEIENE L, happiness DEE 235 D T 23
272720, BLADKRTPEEINIZDOB DD 5.

1D L L 5 0Q@EN I I DFH DIRFED happiness DE G235 {, T
II0ERL Y SHDOER DT EmAREED D .

surprise TiZ 3D L & 7 0QEIY I I & 115 I I DIEL ADRIHDOKS
IC—FE OB G E BN, ZFEL ZICRIFION L B IERENIC K
6% LA TORBELEZ D,

contempt DEEDBR D E»>7-DIX 8 DQENI I THo7-. BEDHH
B I I LCHREY LEL LT v — FERP LD HZ T O NT720,
Z DFERDPEREOHITICHEEL T LEZX LN,

anger TIIE:8-12 Ty LR o o7z, Lo L, H&ERIEHWICIE 7Q
B I DAL ADOKRBOKFTH o7z, ZIZBIN2B) % 10 L -CGREFNC KIG
THE2ENOFEIOEZAD L TH .



x5

PEpE 8 M D& HER

;t[;j; anger contempt disgust fear happiness neutral sadness | surprise
1 0.0026 0.0089 0.0001 0.0001 0.0440 0.9130 0.0296 0.0015
2 0.0017 0.0046 0.0005 0.0000 0.0235 0.9409 0.0270 0.0015
3 0.0026 0.0039 0.0000 0.0000 0.0329 0.9273 0.0299 0.0030
4 0.0003 0.0123 0.0000 0.0001 0.0335 0.9085 0.0358 0.0092
5 0.0014 0.0094 0.0015 0.0001 0.0708 0.8712 0.0405 0.0048
6 0.0029 0.0143 0.0006 0.0002 0.0264 0.9191 0.0346 0.0017
7 0.0025 0.0048 0.0029 0.0001 0.0102 0.9372 0.0319 0.0102
8 0.0002 0.0164 0.0003 0.0001 0.0214 0.9217 0.0341 0.0055
9 0.0002 0.0059 0.0002 0.0001 0.0085 0.9475 0.0339 0.0035
10 0.0003 0.0052 0.0000 0.0000 0.0154 0.9367 0.0332 0.0089
11 0.0002 0.0047 0.0000 0.0000 0.0042 0.9379 0.0360 0.0167
12 0.0002 0.0081 0.0000 0.0000 0.0223 0.9314 0.0265 0.0113
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* 6 LVEBURE 8 RO R

e anger | contempt | disgust fear happiness | neutral | sadness | surprise
EAFIRTE
1 0.0042 0.0021 0.0001 0.0000 0.0957 0.8540 0.0437 0.0002
2 0.0049 0.0029 0.0002 0.0001 0.1169 0.8198 0.0550 0.0001
3 0.0080 0.0023 0.0001 0.0000 0.0590 0.8615 0.0687 0.0001
4 0.0043 0.0031 0.0001 0.0001 0.1684 0.7704 0.0519 0.0015
5 0.0075 0.0041 0.0002 0.0000 0.1232 0.8014 0.0616 0.0016
6 0.0018 0.0085 0.0001 0.0000 0.1644 0.7507 0.0616 0.0126
7 0.0036 0.0041 0.0001 0.0000 0.0925 0.8232 0.0761 0.0002
8 0.0169 0.0027 0.0003 0.0000 0.1959 0.7329 0.0508 0.0003
9 0.0151 0.0026 0.0003 0.0000 0.1138 0.8119 0.0547 0.0013
10 0.0136 0.0099 0.0003 0.0000 0.0878 0.8182 0.0695 0.0004
11 0.0138 0.0124 0.0005 0.0000 0.0776 0.8153 0.0773 0.0029
12 0.0110 0.0049 0.0024 0.0000 0.1152 0.7975 0.0651 0.0036
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5%

KX Tl, HEOB & LHF) L CHMOM 22§ & CRIGZIRT 2
c L %ETE LﬁT/‘/f 2233 ZHWCZ DO RZREEL 72, BREEOfE
B, B LR L ADKRIFICE L Tlid Microsoft Face API Z Wiz, ZhZho
F o84 Z BRI, APLICO W TRHERIC TR 5.

Microsoft Face API

BRHEEER:
4 BB ENELE

JSON:
[
{
"faceRectangle": {
"top": 114,
"left": 212,
"width": 65,
"height": 65
He
"faceAttributes™: {
"emotion": {
"anger": 0.0,
"contempt": 0.0,
"disgust": 0.0,
"fear": 0.0,
"happiness": 1.0,
"neutral": 0.0,
"sadness": 0.0,
"surprise": 0.0

"faceRectangle”: {
"top": 141

B A-1 Microsoft Face API (Zi8 2021/01/11)

Microsoft Face API I3 100 F AL LB T —2 % v b X b, BT OER%
ML T2 HROPCORFFEOFE Face API TH 5, XTI AEHY —
VREVARICEWCHERMEEHAT 2l e T AoE R, @l b
DHRETH 5. Face APIOT 7 /7 u v lfigL L, Ay — vty F Y4
LR AT AET. HlziE, AT 4T7Fr v R=vD0OHRICE
T HEHSHTERZINELFRETH 5. HDORKIGHEMOEEE TIX, FIC 8 DDk
HiEHR Ry, WA X, 2h, =0, fy, BLA, BX) %23 ﬁzéh
RIGE R LB X N7 — 2 2R BAgeTH 5. X 25 oHHICH
D %% Face API ® Python 2 — N TH 5.,
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K A2 =733 (B8 2021/01/11)

AT IFAaR] XBfTo T3 I I xEEI ¢ 2 ERHEE ARITH T
BICTE IR L -BFEAEOHETEEMND T N4 2 TH 3B,

b+ ORIERBILIRIC X 2 AR Z HIEL w3, B2 6 (R TYIDH T
JEELHEEHICEE L I 3N 2 dd g7 N4 A TH 5.

NTRY RS, 7V v 7, ZLTHWIAAZFREZT 7 XAF v 7 DR
HNITFRICER T 2 2 L A[REAR D TH—F vV —R I LT E S L <
W3, HFFR T AN—T 4 =7y VIEHTE 2D TV LI LTWnw5

S, AADI I a2 = aVBAX VA TELL RS T AL A ZHEEL W
5

EEELT, JHEER22Y) vy 7 TCRRLY AR EDMETH HERHTTRE T
JELEEROMIT R WEMICEZ B 2 ERATENIE, —RIVICHIEX & % 0lfE
YERIEDR S, S%IF LV TFFAFTITATL Yy ILHDEENICLLS T3 %2H
e 43,
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Project 008 2 & & 2%

K A-3 X4 FFK F— A«~/Cﬁﬁ2mmmm)

A4 FRFMADH Doz DBV RIAE)"REV ET RV ®
McHlfEE 7 ey 27 b F—LTHAB,. Maker Faire PNT 72 ED D D

DD FRDARY MicHET 2. ERIEHGITIIERTUFHRARICH 2 L H 5
KtohcH b, Ex T v X s Mid SXSW2015 I THWHLY X #1172 Happy Hat,
vxﬁ*um%&L&ﬁﬁﬁﬁ’7ﬁ—ﬁxthﬁ@E7X7,%®%K

IR R A S EEE LR R 2 L R FREIC L2 A s, RIGERBHE B
73 CRRNLERT T akhEDRdH 5.

FICHR 2 H 5 & & IFRIF OIS AFIERA CTE 2 754 R0FRTH
%. (=H8 https://sugoilab.wixsite.com/sugoilab)
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