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In recently, development of ICT is changing our daily life. For instance,
applying ICT to an educational field is very active in not only personal
learning but also school management. Especially, e-learning (applying
internet technology to education) is a famous one.

One of the challenges of e-learning is about the motivation of learning.
Nowadays, there exist a couple of smartphone apps for education or e-
learning. Most of the apps focus on improving learner's motivation based on
the forgetting curve theory, gamification technique, and/or habituation
system with a notice function of smartphone. We thought that a method which
predicts learners' motivation in their learning process makes other research
assist about motivation management under a hypothesis that their
motivation in learning has a relationship with of their facial expression.

In order to investigate this hypothesis, first, we got a pre-experiment that
three staffs attended from outside research institute of psychology as
experiments participants. The pre-experiments aimed to confirm how to get
accurate data for the main experiment. We did an exam with the questions
about shape and regularity from the CAB test and took the videos of facial
expression and PC monitor of the participants in solving the questions. After
solving all questions or time up, we asked the participants to answer the
questionnaire which includes “difficulty,” “interest,” “fatigue,” and
“concentration”. These learners' viewpoints might reflect on their motivation
to each question of the exam. After finishing the pre-experiment, we picked
up the time (frame number) of solving each question from the video of their
PC monitor and divided the video into a set of still images as an input resource
for learner's motivation prediction.

As a result of the pre-experiments, we found a couple of issues such as the
definition of the question sentences was sometimes obscurity; the
participants could not remember how felt they tried such questions,
limitation of the PC spec made mismatch of video frames between facial
expression and PC monitor, etc.

Next, we got the main experiment which joined 19 students of JAIST and
staffs of the outside research institute of psychology. We fixed the procedure
of the experiment based on findings of the pre-experiment but conducted it in
a similar way. We analyzed all still images (around 3,000 images) using
face++, and got parameters for each [emotion : sadness, natural, disgust,
anger, surprise, fear, happiness |, [right and left eye gaze : position of
coordinate - (x, y) , vector component - (x,y,2)], [ head pose : pitch, roll, yawl,
[face rectangle : width, top, left, height], [mouse status: open, close, other,
mask], [static data: old, gender, glass].

Next, we calculated [average, variance, max, min] for all the parameters in
each question and compressed the parameters from 3,000 to 453.



We developed a neural network in which inputs were 453 parameters and
outputs were the results of the questionnaire. We devided input data into 423
train-data and 30 test-data randomly. And, we compared the average
accuracy of the neural networks which had 2~7 hidden layers with “sigmoid”
activation function and an output layer which had “soft-max” activation
function in learning only the train-data set. We repeated this procedure 50
times to change test-data and calculated the average accuracy of the
prediction.

The results of prediction were [“difficulty” max average accuracy was 0.41 |,
[“interest” max average accuracy was 0.55], [“fatigue” max average
accuracy was 0.522], [“concentration” max average accuracy was 0.505].

Especially, the max average accuracy of “interest” was 2 hidden layers. This
means facial expression and “interest” of the questions had a simple
correlation. We can apply other prediction methods such as (RNN, CNN, K-
nn, SVM, standard statistical method). We denoted them as future tasks.

In conclusion, these results were better than just random, but needed
improvements from the accuracy point of view. In the future, we want to adopt
an online experiment system to increase the amount of data for machine
learning input.

Keywords: facial expression., motivation, education, neural network, machine
learning,
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d#lLx | AmBS RS c_EHE
emothion | sadness avg -0.06514 -0.00479 -0.01269 0.019453
var -0.05734 | 0.034405 | 0.002828 -0.04981
max -0.03261 | 0.090218 -0.02089 -0.08388
min 0.012445 -0.03 -0.00098 | 0.172746
netural avg 0.132968 - 0.157255 | 0.092153
var -0.01383 -0.09453 -0.00748 | 0.059596
max 0.069145 -0.06545 | 0.129141 -0.0758
min 0.130003 -0.16197 0.13759 0.11816
disgust avg 0.083064 | 0.088166 | 0.131878 -
var -0.01678 -0.04329 -0.03613 -0.01784
max -0.00331 | 0.105741 -0.01381 -0.12208
min 0.06833 | 0.148542 | 0.106954 -0.06925
anger avg -0.15263 0.014282 -ﬂ
var -0.07877 | 0.068749 -0.09705 | 0.068244
max -0.16791 | 0.003667 -@
min -0.04206 -0.0575 -0.04957 | 0.112693
surprise avg 0.011435 -0.04928 | 0.048709 -0.00517
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var 0.005294 -0.05091 | 0.017437 -0.02671
max 0.075893 | 0.099892 | 0.117262 -0.06024
min 0.051504 -0.01906 | 0.038318 | 0.112898
fear avg 0.046488 -0.01264 | 0.125402 | 0.127989
var 0.033405 | 0.013849 | 0.112223 | 0.045843
max 0.032616 | 0.035639 | 0.136838 | 0.003147
min 0.048067 -0.02636 0.05639 | 0.115366
happiness avg -0.01259 0.06175 0.115614 0.056767
var 0.011397 | 0.085827 | 0.134561 0.02534
max 0.00067 | 0.010779 | 0.173053 -0.06055
min 0.052278 -0.02187 | 0.047431 | 0.176308
eyegaze right_eye_x avg 0.131632
var 0.290922 0.095488 0.08488
max 0.198162 -0.15658 | 0.143013
min -0.10961 | 0.126854 | 0.011472 | 0.125081
right_eye_y avg -0.01668 -0.16169 -0.10694 | 0.262094
var 0.212445 -0.14235 | 0.156764 | 0.029334
max 0.01006 -0.12208 -0.15985 | 0.173532
min -0.14613 -0.03387 -0.06012 | 0.309898
right_eye_z avg -0.18676 | 0.308803 -0.09285
var 0.261675 0.108852 | 0.190465
max 0.024297 | 0.100963 -0.06866
min -0.06161 | 0.179438 | 0.025575 -0.02074
left_eye_x avg 0.242078 - 0.166227 | 0.241398
var 0.142933 -0.17451 | 0.105682 | 0.093637
max 0.272765 -0.1824 | 0.226687 | 0.111658
min 0.053196 -0.01099 | 0.083977 | 0.197625
left_eye_y avg 0.027887 -0.13849 -0.00187 0.013774
var 0.074315 | 0.056174 | 0.000373 -0.02181
max -0.07644 -0.05797 -0.16645 | 0.027236
min -0.03477 -0.17835 | 0.063358 | 0.206008
left_eye_z avg 0.388069 -0.17145
var 0.239236 0.148155 | 0.239081
max -0.11687 | 0.266138 -0.12311
min -0.1734 | 0.121151 -0.02724 -0.02703
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retangle width avg -0.02984 0.034351 | 0.055557

var 0.014773 | 0.043576 | 0.047143 | 0.087792

max -0.03124 -0.14406 | 0.028951 | 0.061671

min -0.01687 0.078898 | 0.065989

height avg -0.02984 0.034351 | 0.055557

var 0.014773 | 0.043576 | 0.047143 | 0.087792

max -0.03124 -0.14406 | 0.028951 | 0.061671

min -0.01687 - 0.078898 | 0.065989

headpose | pitch avg -0.1464 -0.10725 -0.05231 | 0.267344

var 0.042389 -0.04144 0.11046 | 0.043567

max -0.10267 | 0.044343 -0.11381 | 0.192248

min -0.15394 -0.08995 -0.14922 | 0.192806

roll avg -0.07652 | 0.086814 -0.07191 | 0.027159

var 0.079402 -0.09926 | 0.137015 0.11337

max 0.036436 | 0.065246 | 0.064782 | 0.045703

min -0.11285 | 0.058303 -0.08192 | 0.016164

yaw avg 0.134242 -0.12849 -0.00503 -0.06556

var 0.048917 -0.05741 | 0.045913 | 0.018568

v | 0wt | ooseizs [JEEBER -o0ee1 |

min 0.080155 -0.12583 -0.01811 | 0.008476

mouth close avg 0.194976 0.00755 | 0.092389 -0.03394

var -0.07423 | 0.025532 | 0.013108 -0.06694

max 0.089503 | 0.030784 0.03973 | 0.058397

min 0.103031 -0.05646 0.08306 -0.03211

oppen avg -0.18187 -0.05087 -0.12475 | 0.198518

var -0.12023 | 0.021539 -0.02523 | 0.105071

max -0.11264 | 0.060442 -0.11529 0.01038

min -0.0327 -0.07054 -0.00824 0.05492

other avg -0.08721 | 0.044898 -0.01407 -0.11751

var -0.07029 | 0.037521 -0.02247 -0.18547

max -0.06535 | 0.131263 -0.10671 | 0.020978

min -0.08215 -0.01805 -0.03507 -0.06634
age age age 0.07853 -0.05043 0.09246
gender gender gender 0.022109 0.251817 0.07239

glass glass glass 0.331648 | 0.129514 | 0.349083 -0.05271
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TR 7 #5000
FRENEZ 1 2 3 4 5| sum

sum
xO1LITEMETE, AIEEA 286, AIEEB 2 REIEBEL TS, &
0-1 2R3 &, IEE (EBoT v s —MEE) 281 0ffisribEofndi <,
FH(Z=2—IA43y X7 vr—FEZEOTHE) 281 offlatbed P
WEHERL»SL, ZNEF=a—Jr3y MIITTFER 1 ofAaGbEEZH T2
O DMBIR D2 &b T 1 OHAEDLEDREBAEREE > T35 LE
Zbb, ZNIC X DIERMICIEEE23 - 4 - 5 0flAGDLRICETAHIEM B
b P11 OHAEDEDOEBEA L, #EEMICAHIER B OE&MEL o
TWwa TN,

COBREE=a2—I1r 3y FRIELCIEZE1ZTFRLIIELTWEEIER
ARV, THRRIKEHLZT AN T —23Mio 72D TIEARLE 4 EOARH
HECAFLET Y=t 720 [HHAZ | DIHBICE VT, JtA 1 LFEAT L
e T = 2BIEFICA N LIiIcHkT S,

WEE LT, TAP T =X ICBOWCTEEOBEHFICT LI LR EREZD
B0, ZOFHIPBIEETH 2085 »0FICEREET S,
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#5157 i — ORI E & TR LI585 OFH AR
(BN EEO~bD il FER0.2 v 7EA FEE BRB)
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B 0-5 [&F7| OIHEEEHRERIC BT 5 FHERER

F5.53HEET S L, X 5-12 ClREENE 2 82 i O IEfRE % Gl i
LCTWwa2, K 05Tk (77T ho6wd) 0826900 =Ky 27T
W ERREE 0512 2kl T3, L2ALOE~2ET Ry 7BEE
NTH 3~5FIZEPHEMEIMET LAWATH 512 &K 0-5 3@ L <
VWo, 2. UNICRIOR T e P IER O EIC B W T, 0 f8~2 D1
EfRRDED VIR WEREL L, 0B~ 2 Ics T AL 2ENE & IEMR
DEIFEETHLEEZDLNS,

#£ 0-2 %] HEOAEER L BHERIC T 5 REFHIEREED B

PR B\ EEE | 56 B.2 il EEER 95 5.5 ffi AL

0 0.512445 (6900 =K v 7) 0.502676 (5400 =K v 7)
1 )& 0.517671 (7100 =+ v 7) 0.510131 (12400 =K v 7)
28 0.501944 (4000 =K » ) 0.522046 (5200 =K » 7)
3 JE 0.503620 (5400 =K > 27) 0.491092 (22900 =+ v 7)
= 0.493324 (5700 =K v ) 0.479062 (25700 = v 277)
5/ 0.488104 (32300 =K v 7) | 0.464031 (49900 =K v 7)
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REE 7R 5,
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. 1E OV EMRIZ R ICREEIC R >72HE O FicNE 528, 5
JE& BRI WEO M AR A b 5, 5 B.2.1 TH~5 B.2.2 IHTIIAREE &
BB CEE IEMRDMEAICEN D > 7D L, 26 S IZfHEBIICH E b #H8
AonznwZ b, KR THBILZEL T2 LEBbid,
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B 0-8 B HE 1/EEHEBRKFOER - RIEREDNR

X 0-8 #H 2L, RFBETIIAILMB DEIARRDL S L., BRICKRE®EB &
EFOEIGHRREZT LI 02 LUAEFEEZRL VS, ZZLIHBLD
129 DRVIOANIESE B & EfROEIGDEIIRE v, $72K 04X 06 I
FBOTAEMRE B OEE I 0.1~0.2 DHEFAICILE > T\ 7225, X 0-8 Tl 0.2
ZHZTHY AIEREA LARIERE B OFIEDERIRIINS W EOERD 5,

% B.2.518 SVM -« KNN 7% & D Eb#R

ARIHTIEHE B.2.1 JH~% B.24 HICHKH L =2 —T 4y 7 — 27 DiER
B RIic ks 1T 2 P EREOREEE . SVM(FFR— b7 Z—<v V)& KNN
# kR ZHOCTRIET — 2207 V7 — b7 — 2 2HEE L 2B IEfiR
AT 5, 2D 2KICOWTH, TAMT—XDKEH L% 7 v & 21T 50 [A]
TV, &7 AT —XDIEREROVFEEZ KT 5, $7-. KNN ETlE K A

GEFFEED) 21 ~19 9 FT&LE ¥, ZdBOWFHEMELR KON R L +
5, COFED KEZ & OV IEMRHFEO LI % | fithh % IEfEE - Bz KfEe L
U FoIiTRY,
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KTHEIC K > TT o — b7 — 2 ZHEE L6 O MR

0.7
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57 L

k 3L FEHE % RV 7o fEE O SFE IERR

EED KNN ZEOK & SVM OISR ORI 2 i L 72 R 2 AT ISR,

#£ 0-3 BFEDOFEHEBRILE

FIENHEEHE | #L X ISk W57 R
NN A EER 0.50563
(FEn 0 =)
NN ERE 0.406618 0.549803 0.51767 0.53220
(i 4 &) Eri1lkE |[EnikE |En1E)
(12200 =+ v7) | (200 =& v7) | (7100 =& v7) | (3400 IF v7)
SVM 0.323516 0.504175 0.422197 0.523956
KNN % 0.378461 0.525494 0.511868
(k=4) (k=18) (k=1)
F 03%RZE THERE|DIINN (m2—F12 v ) PRdEVFEEIE

R EFF-oTWwBAHICH 2%, $72. NN IZBWTITERERICEBIT 2 [#HL X |
DFHPINTRCEAE 2EUT E W FEHE T 5,
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#B.381 GRU IC L 5H#EE

AECIIEABICCAFTLEZT — X %25 6.2HiCTih~7- GRU oFfEic o %
% 5.2 HIC TR JFMEER 2T T ICHEE 2T o 720 IR TOEY TH

O

o

ANED 7 —Fix 310 (AN 7 — 2ol LRioRICE L [F L)
Raglxy 74 FBEER- W, 7 — Fid 32,64,128 fflo 3@ Y
HAfEEY 7 b~y 7 2R, 7 —Fix 51

FEEIT 0.2

o % 1 ~3FIcEEL, ks 2,

T —20% L3 0flE T A T2 LTIREHBLERY 2T — 4
ELlCma—I13xy FPOFEHICHWS, (ZORHWSE T —& & IIMED
EDORET—20EFVTHY, EIVZLoERGET—% (7L —24) OfF
M ETH5,)

RERTT AT =2 BEF5S5EEHEL, ZNENDT AT —£& & DIEMRE
ZEY ., ZoFHEEE R 5,
LEogEffFicbnT, &7 v — PHBICN LENED  — FEEENED

JEE S P IR O a2 Foik L 7.

$B.3.118 (L& | DIEBRICHITAHRBRER
J — FEOJE$K 1= 2 & 3 )&
3 2 1@ 0.391111111 0.404444444 0.422222222

6 41 0.364444444 0.391111111 0.395555556

12 8@ 0.368888889 0.368888889 0.4

EB21EHE KT 2L, 3@ 32 {HiIcE W EME DR ESER L2
SoTW3, 72, &FMIC — FE 128 fHIcB W TIEERNFT L L, J —

FEADPVIES BRRVWE S ICHZ 5,
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%$B.3.218

mex] OEHICEIT2HABRER

/= FEONE

1JE

2 &

3

3 21f#

0.493333333

0.537777778

0.506666667

6 4

0.475555556

0.484444444

0.515555556

12 81

0.475555556

0.524444444

0.511111111

HB22IEHLIENB L, 2/ 32{flIc BV TE B.2.2 HD &S P IEMRRICHT

SNTWBEDR, FRLUAIFETEI-TW3, 7. F B.3.1HE HEgL 724

= _/\
T

1I~2BiCB T/ — FEPIEZ % &P IEMRD T 23 2 A2 @ LT 5,

%B.3.318 [R5 ] OEBICH T 2 HEBRER
J—FEBNEH | 1HE 2 JE 3
3 2 {# 0.511111111 0.488888889 0.515555556
6 4 {f 0.511111111 0.515555556 0.493333333
12 81 0.533333333 0.497777778 0.474074074

B B2SHE T AL, 1E 128 HIc BWTIEMERLe FoloTC w3, £

7-. % B.3.118

H, B B32MHL KT 2L, 18 128MH & 7 — RS WITDIE

AR E G, Ll 2EE 3ECTIT 128 @ HEE Tl Wil b, Mo n]REt:

bbb,

5B.3.418 [EERE | OIERICBITDRBER
J — FEONJE# 1= 2 & 3=
3 2 {f 0.293333333 0.342222222 0.275555556
6 4 i 0.346666667 0.288888889 0.275555556
12 8@ 0.253333333 0.271111111 0.316666667

% B.2.4 THE T 2 & FEIEMRPEIREL 227 < 5 B.3.1 H~H

B33HOWINOFER LKL THEHL TRy, mEEIZ1E 64{flTH 5
B3 EICE T 1282 3N ClEfEZ iCEkd 5 72 &5 B.3.1 TH~ B.3.3
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HTH OGN — P 2 21 ON TP IEMBRN T 23 5 T 2 5 i L ¢
W3, T v — NEH [ERE | I L TiZE B.2.5 THD B IC I3\ THE—IEfif
ROl 27 EEHRELO, Mo r0FREAF T3 bt Ebn
%o

#B.3.518 ot

2R LT, GRU ZHWFER, 8 B2 8o NN 2HWAEERE LR, h
IEERECHERIRONRD» o7, 277 L, 2DFEETIZ GRU D EFE2AE
RKTHBEVWIHEFPLTA N T —2DEEH LEESSHE D RLEEIN
TWb, ZOFE BAIHETHRZMEY, 7 AT —2DIREH L2VNEIED 7 v
ZLTH LR FHRESENZD NN & OHIREN 2R 5 I i3RiTch s e
Ezbhd,

#£B.4E1 FERRIZAERE IC L 594
AEiCRHRET -2 T7vr— T2 oB#EEE ST 57201,
MIC(Maximal information coefficient) [21] & FE:iEH 2 F51E % v TIRRUE O
BIRE 2 L 72, CORTHEEREZU TORIORT,

£ 04 HEOESNTA—ZRLT Vv —MERIINT 5 MIC

UizlES UiElES UiElES 1HE
d LS | i_mAS | g c EHE

emothion | sadness avg 0.146929 | 0.169227 | 0.155943 | 0.181091

var 0.160775 | 0.18936 | 0.163005 | 0.215444

max 0.159422 | 0.188179 | 0.145371 | 0.20465

min 0.070994 | 0.077669 | 0.041128 | 0.112026

netural avg 0.14852 | 0.171005 | 0.16946 | 0.188946

var 0.19375 | 0.185722 | 0.161535 | 0.230658

max 0.164072 | 0.162017 | 0.166713 | 0.248626

min 0.123793 | 0.124377 | 0.104767 | 0.100881

disgust avg 0.159601 | 0.184456 | 0.183009 | 0.229085

var 0.150076 | 0.190943 | 0.17256 | 0.17981

max 0.156812 | 0.214911 | 0.165566 | 0.246317
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min 0.1576 | 0.225576 | 0.140688 | 0.194743

anger avg 0.196335 | 0.182442 | 0.22835 | 0.243578
var 0.207886 | 0.173865 | 0.183471 | 0.183531

max 0.15042 | 0.184025 | 0.158441 | 0.155762

min 0.130395 | 0.157888 | 0.146203 | 0.223798

surprise avg 0.165021 | 0.207224 | 0.192589 | 0.212259
var 0.186935 | 0.203712 | 0.158644 | 0.217526

max 0.1783 | 0.19233 | 0.150153 | 0.181658

min 0.062209 | 0.097609 | 0.040357 | 0.083774

fear avg 0.181774 | 0.160229 | 0.184704 | 0.16983
var 0.19694 | 0.194065 | 0.17134 | 0.171457

max 0.212914 | 0.201964 | 0.188057 | 0.15739

min 0.070084 | 0.129993 | 0.066392 | 0.114473

happiness | avg 0.17445 | 0.183854 | 0.206385 | 0.191237
var 0.182546 | 0.189694 | 0.160119 | 0.201826

max 0.134626 | 0.190812 | 0.148232 | 0.197165

min 0.06136 | 0.137824 | 0.053529 | 0.095231

eyegaze right_eye x | avg 0.173512 | 0.239595 | 0.205836 | 0.206684
var 0.215014 | 0.217702 | 0.208758 | 0.21787

max 0.222804 | 0.182895 | 0.215027 | 0.226775

min 0.180798 | 0.19962 | 0.198084 | 0.167973

right_eye_y | avg 0.175615 | 0.289313 | 0.207508 | 0.30494
var 0.17792 | 0.19028 | 0.175252 | 0.214562

max 0.139747 | 0.15798 | 0.149509 | 0.202529

min 0.197537 | 0.22634 | 0.192179 | 0.368358

right_eye_z | avg 0.16537 | 0.318498 | 0.224668 | 0.317716
var 0.244951 | 0.196934 | 0.18388 | 0.189357

max 0.111008 | 0.164308 | 0.111795 | 0.210972

min 0.169886 | 0.201877 | 0.184319 | 0.130878

left_eye_x | avg 0.203769 | 0.305409 | 0.210481 | 0.214477
var 0.17112 | 0.265819 | 0.187439 | 0.229458

max 0.230601 | 0.20626 | 0.197251 | 0.185536

min 0.175343 | 0.177968 | 0.190898 | 0.177681

left_eye_y | avg 0.188409 | 0.244415 | 0.230163 | 0.185007
var 0.162974 | 0.189234 | 0.153672 | 0.166331
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max 0.151146 | 0.143171 | 0.155248 | 0.207962

min 0.186115 | 0.195878 | 0.207611 | 0.200699

left_eye z | avg 0.182257 | 0.328892 | 0.199645 | 0.194627
var 0.184531 | 0.294234 | 0.189541 | 0.239222

max 0.123023 | 0.15725 | 0.146632 | 0.119401

min 0.231118 | 0.167303 | 0.190124 | 0.205902

retangle width avg 0.235632 | 0.277919 | 0.231938 | 0.314148
var 0.141576 | 0.187557 | 0.174157 | 0.164683

max 0.164962 | 0.207659 | 0.144205 | 0.215061

min 0.13382 | 0.256345 | 0.180678 | 0.270422

height avg 0.235632 | 0.277919 | 0.231938 | 0.314148
var 0.141576 | 0.187557 | 0.174157 | 0.164683

max 0.164962 | 0.207659 | 0.144205 | 0.215061

min 0.13382 | 0.256345 | 0.180678 | 0.270422

headpose | pitch avg 0.169955 | 0.181631 | 0.24631 | 0.275847
var 0.179558 | 0.211226 | 0.209878 | 0.174569

max 0.168451 | 0.213182 | 0.188739 | 0.251575

min 0.194563 | 0.225563 | 0.22307 | 0.29126

roll avg 0.164928 | 0.247174 | 0.23633 | 0.226208
var 0.184146 | 0.18244 | 0.188003 | 0.20806

max 0.164225 | 0.23921 | 0.201201 | 0.21744

min 0.162077 | 0.203759 | 0.213264 | 0.182206

yaw avg 0.179895 | 0.239099 | 0.203172 | 0.231408
var 0.150784 | 0.178148 | 0.157114 | 0.181964

max 0.152818 | 0.193553 | 0.203812 | 0.219153

min 0.159991 | 0.294966 | 0.201508 | 0.169788

mouth close avg 0.164281 | 0.18629 | 0.208792 | 0.19722
var 0.164016 | 0.177255 | 0.186413 | 0.17821

max 0.105429 | 0.128155 | 0.098075 | 0.199266

min 0.147855 | 0.209483 | 0.165077 | 0.192086

oppen avg 0.180006 | 0.165732 | 0.156645 | 0.234876
var 0.18204 0.1784 | 0.163509 | 0.159876

max 0.1435 | 0.142057 | 0.185459 | 0.144618

min 0.082468 | 0.101291 | 0.073982 | 0.113751

other avg 0.165194 | 0.172684 | 0.177908 | 0.209528
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var 0.135916 | 0.152703 | 0.18107 | 0.25649

max 0.131254 | 0.193059 | 0.206256 | 0.23384

min 0.036517 | 0.046439 | 0.041497 | 0.068499

age age age 0.127338 | 0.270842 | 0.315696 | 0.242545
gender gender gender | 0.041354 | 0.106613 | 0.032891 | 0.089965
glass glass glass 0.09509 | 0.12786 | 0.106079 | 0.027587

K 04%2R257-0, I_COT7vr—rEBHICEWT, HiE (eyegaze) D
HEHICE W THWHBRESHER I L TWE Z 8, RUREOBINZEL & B
Btk D 72 WAl (age) DIHHEMT v 7 — b 057 OIEH TH B AR X 11
T3 EPREINTH L, 2o h b, LV BEOFHOWTHEIZIT S fie, KIF
LB LHOBEEEEFEMICT 2 ICh o CHMO T — 2 2 EHETRETH S
EEzZbNG,

¥ 72, RIFOEE (natural) %Y (anger) PSEHE & 5F O HBI A HERE &
NTEHEY, ZHEEPL T IRFIREEZRMA PR, b LAIZEPL Tw B
DWbWBEMHLEA R > TV BEHEFMUL TW AR D 2 L E2 LN
5, LD LARIFE CTH 72 Face++I13RIG % 7 D DR IC 7 L 72468 L 245
Ninzo, XETEZOREDD & &2 REMOIER R & D, X0 EElx
KET— 222 CRKBERTHNRCTE 2[R H L EEZL LMD,
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IZFERED TR T 7210 d 22 00b b FhENWE 2 & 0P IEMRE D EE A
Eo 72 ) Y EMR OB & - 72 0 5, HEMESHZRTE kb o,

CDRHRE LT TARANT —RDBEIRB T VXL TH L7120, I-F7-FHED
R - BnTF — 2 23R & X 258, S FiE L I3 RBR I IEMER o 1
WHE U7 e H 5, 2D BWEE ICHV T — 2 TR 7 —
ZD TR LIRFIRDPSKED BRI DKL 2 FRE D +43 72 I3 D& R % 1T 5 20,
MO EWR 7B E A R T 2 081D 5,

RELLTUL, TRTCOT =20, flrfHbE L RN 72T T AT —
g LTREHRL, 22T _CGIT —2 & LT, TXTDOT AT
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— ZPEREZFFEHA SN HTELIEZOND, HlZITHSEOHE % FAET
DA, 2453 T — R LT, [FAFTF—%21 37 —%452] &)
SUIHT, TRCOT =R 1IAZFTA T =2 LTINS X9 %
G, A TEEZ4 5 3RITH L, cB [TAMTF—%22 T —%451 ]
TH1023780TH3, 7ZLIDHENZYTH 3085 213
BT 5,

#B.5.218 ERBE DA EE Z OFHETTEDEZ LM

% B.2 HioEHAEICEWTEMEL T T EE L THloMHAEDLED T —
AHANFLIZMR, RE»POLT VI —MERZIELLHECE b olaT — 4
THoTHZOHEKFANL 1 TH2 MELWV] 7T —203% <, BRICTFHHBTE
TWARWDIT TR NI E2HL IR - 72,

¥/, A ClE==2 -ty P EHWET V=T 2D FHEICEL
T, =a—Jnr3y boAEICY 7 b~y 7 ZBEE WS BESUN 7 7 T 25
JHICHW BB EHHL Tw2 2, Shzdkii ot L 2867l L B2
DEAEPMEELZ2DOTIE RVt EZLNDS,

Lo LIS LT e 2 A - GBS E L o h b v M@ e | H
TSR DG, HALICIEME - NIEMREZ X3 2 Z & 3k, Wi
ZHBICL > TCETADOKEZFHE L 720, oy Pk ki Lz0§
L8\ BERH Y EER - E BN Rl E 2 FT - IR L AT S
VAT

#B.5.318 RNN X U % DiREFEISH D S FE OB

% B.3 fiiickWwT GRU ZH W27 v 7 — T — X2 DHEEZIT o 7225, [AIHi
CEWTT AT —Z0REHLEEIZ XX EITH O, 5 B2 HioEERICEH T
57 AT —2KE ML 50 [ & PHIEMER L EERN R E 35 2 &R
W, L2°L GRU OHEE TIXE 5.2 B EMEH( AT ORI 7 — £ 30 Jifil %
2720, AT —2FEEHL 1 Hd772H OFEERR 7 ~4 8Kl &
MmOTRCIKEHLEZ S5 0EIfTH 2 L KN AMECHE ch s L ELOLN
2720 TH 5, £7-. FFEFERIZ GRU 2= v M- JEE L b el L T
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Rl 2 50k 2 T2 B X DR E DD 5,
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2T RO T THNMWICIERELY LB TE 20T AR 0w e E
ZHbN5, YYOWEBREY | AfEOFEEET O LA LD 24 I v 7 kiR
B3 22 EBHNZAL I, DHZ{LOREZEEICHE T 2465 1348 <, 2~3
7 I ARE Ty b s,

74



