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Micro Behavior Recognition using

Wearable Sensor and Facial Camera during Meeting*

Yusuke Soneda

Abstract

In recent years, educational methods called active learning have attracted attention,
improvement of communication skills with a small group has been emphasized. Re-
lated studies have proposed methods for recognizing micro behaviors (nodding, laugh-
ing, gestures, etc.) that are important for smooth communication. However, it is con-
sidered difficult to introduce proposed methods into a real environment because the
device is too expensive and there is a risk from the viewpoint of privacy because the
conversation contents need to be analyzed.

In this thesis, we propose the micro behavior recognition method aims at ““a general-
purpose system that can be introduced in actual meetings” and “high accuracy recog-
nition of micro behavior”. We propose a method for recognizing micro behaviors that
occur during a meeting from the IMU and the video. IMU is attached to the partici-
pant’s head, and the video is shooted by a 360-degree camera from the center of the
round table. We recognize 3 micro behaviors “Talk”, “Smile” and “Nodding” from
IMU data. And we recognize 2 micro behaviors “Talk” and “Nodding” from video
data. We do not recognize Smile from video data in this study because it has been re-
ported in related studies. Participants discuss for 5 minutes, label the micro behaviors
for theirs, and use the label data as the correct label. We compared the usefulness of
the IMU and the video, and recognized the micro behaviors in continuous time-series

data.

*Master’s Thesis, Graduate School of Science and Technology, Nara Institute of Science and Tech-
nology, March 13, 2020.
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In both the case of the inertia meter and the video, we recognize the micro behaviors
by machine learning (Random Forest). The Fmeasure of Talk was 62.4% for IMU
and 69.5% for video, and the F-measure for Nodding was 68.0% for IMU and 62.9%
for video. Talk and Nodding recognition rates did not greatly differ between IMU
and video. It was confirmed that the F-measure of Smile recognized from the IMU
was 50.2%, lower than the recognition rate of other micro behaviors. Some studies
have reported Smile recognition methods using images. The recognition accuracy was
high, and it is easy to use in the actual scene, so we judged that the video recognition
method was more useful than IMU. Next, micro behavior recognition was performed
on a series of time-series data from the video using machine learning. We confirmed
that the recognition accuracy was improved by balancing the bias of the sample number

of each micro behavior by ADASYN, which is an oversampling method.

Keywords:

Micro Behavior Recognition, Multi Modal Sensing, Machine Learning, Human Com-

munication, Support Meeting
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TEHLIBHESPRVE VS TENREENTWAR. X7z, BRY bO#EEITE
BEICLDHIHEINTVWE 2D, ARADI I a=r— a3 VIZIG#EHTE R,

Yu 51 251 RO VNS T4 Ay a O SNEREES L \Wo Tz
TEIORHMEITI T-ODY AT LZFFK L. FIZHEHHMOB/ECEHL, ¥R
E—VarvFy I F v VAT LD OO EHRCIEHE OMIBZ1TR o 72, 7
REINZVATLEZAWSLZ LIZE->T, EOMEZ EMEICHIIET 2 Z & 3] kE
LR, FHE DOFRMEIL 76.4%, & %Ik 5 B EORENEEZIX 80.0% TH -
72. LU, BELEFARE—arvdFy 7 Fy 2 BT AH8ERDYD, £/28
ORI EITO OB WERE I DE 1 DT DA 7 BB ¥ — iRk 72 BREE ¢
AT BIIEHNEETH 5.

FHOHED L SIZ, TRy a ilonTory sy BT 5 %70
IS IEET 5. FZ, ESEIIa=r—ra il oW TREFEoOFh THE
RAIa=T—YarvOEOILEELEZEZONTWVWAEHE ORI HASN T
5. UL, RiKEEIZIEA EORMAD D, FH-EAIZBITS 3 A MDPEWVE
ERBETH D EPMHERI N, 51T, S—FT1 Vv 7ORGE2RET LI L
WX o Ttk 21 E2 AL MED WL DM E I NTWED, B4 RIGH
TDI—T 41 V7O %47 72d12id & 0 PUHZIRI TEA T E 238> A
T LR SNDE., s DEITFHEIE ”—&kvbﬁA%éMT%bﬁ LS
SiEaIa=rr—vaviz %?5ﬁn#%@bfw<t Gl & A YN
FNEETHLEEZOND. AL TIE ,;®i9ﬁ%%#b£@®:—74
VI ERBELUIIRNT, BV 360 EIATEANTI —T 1 VI HIZH
B~ 7 ufTEORHEIT, REMERVEDL S IR NERETS.



3. I—TAVIRICRETBEIA/7OTFMEBLEE
I Q\VZTABJ:@;IL\E&g—:/f

AETIE, 1 27 0fFE8%2 BT 27-DIE RO Y E2HAN, T4 AhY
va VHNIRET AEDTENCET 2 v T =R E2NE L. Kz, ESEE
IIa=r—vavOhTEELEZ SN, SHEREICIHE U TS /- BEE
ZHET B~ A 2 ni7E) [Talk(FS)] [Smile(38\)] [Nodding(BEZ)] 1IZEH UL
2. KBETIE, =22y b2ERTBIIHzo THA LT N ZARMEL 72
VAT LERA 7 aTH O TIEIZ DO WTEIR T 5.

31 FHTNRNARBLVT—YIPRNERT A

ST VITHRIZHRET S 7 u{TEIZHIET 572912, RICOH THETA
V[26], Pupil Labs Mobile Eye Tracking Headset[27] (PA'F Pupil & &H#&) , LPMS-
B2[28] D 3 FEFED L VT N1 A& {FH L 7.

THETA V 132 G0 2 B WHE7R 360 [ EA A T TH D, TOEED 7 L —Lb L —
N 29.97fps, 1% 38401920 ¥ )L TH 5. Pupil 132575 8 DR HI 2 #
ThHY, M3RTEICEEENEZE2ATWZ00E2EIT 5. K3 DHE,
RO DD Pupil 225 L TV B HERE OFRREZ R L, AOAMZFHLTWSEZ
EWRD B, LPMS-B2 1Z[X 2 1Z7R3F & 512 3EHDMIEEE & 3 filjd /A I EE & Hifs:
HkBEMEE Y TH S, vV ORBEBUIRERETH D, AEEBRTIZ 100Hz
IZEE U7z, THETA V EHLOHRIZERE, Pupil [XB4 O K 5 1T &MERE P&
L, LPMS-B2&[X 5 @ & 5124 Pupil DIHD IR IZHEFE U 7. LPMS-B2 IXHEHT
DIEE & AIEE %2 ST 5.

INSOe VY EETCFHTREIET —XONEEZITIHE, ST —

ZAIMSE U CEHMZBIE T 2720 XA LAR Y FIZThAEL 5. &%
6 1Z/RT K512, WiFi, Bluetooth, Atz HWTHIEHDO 2 ¥ a—XIZHHkT
L2l EoTHIIL TR VSRS T —R2NETEL VAT LARMELEZ. Z
DYATLZEY, BREVYDRALARZR Y TDTNHRELDDEGE, 360 &



HAZTDOEEIZF L TD IR v T T —RzEMELX > Y% Pupil DFEFTIZHWS
ZEHBEIZ R B,

AWZETI, EVEY Y OHEE - AIEHE T — X & 360 7 A F O 5%
WTRA 7 afTEOFRFEZ T WIS FOEHEEZTS.

0
&

Ach) I s e @Accz(g

2 2 M Y ORIEEE - A HEE D H

;Gy‘r’o)(v;(

¥ 3 Pupil 7» 5 HUfF X 11 % WLtk
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-

This camera records world video
s 7

These cameras track eye movement

4 Pupil 2255 U 7 hbk+

5 MEMER > Y % Pupil 122855 U 726k 1+

Desktop PC

Record the data
from LPMS-B2

Wi-Fi connection

THETAV

wire connection

Router

w | ]
connect
( < < Laptop(Surface)

Pupil Mobile Eye Tracking Headset

9 0 O O O

Bluetooth signal LPMS-B2

6 EHL Y ERAWEXLY Y VTV AT A
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32 YA U OTEIDEEFIE

BATRELT, BB R B D &\ o 72 BEZ N B > 5 58 & 17T 5 W72 135K
% < OWFEI RS X4 [29](30], FTEIFRFRICET 2T — X2y MZDOWTHEIK
ABHEINTWS [311[32]. —H, EBOI—F 1 v IZBIFB8HE & \\Wo 2478
FIEECH S ERWTEIR A, ST RET S Vo kAR VEIE L RS
ERBPHNHETH 5. BENIIHREIEONZEHE TlE, AROBERICHET
DEEE AR THELS GO R WEE B HRAEL, EBOI—F 1 Y TOHEE
CIFEHDOAERT VRN RRDHREENREZ S5ND. LA o T, RIFFETIEE
BROI—F 14 Y IHIIRET 5~ 7 ufFEIORMEITD.

KIS T, FTERBOT NI ZLZASA T4 v I T4y RyEEH W
FHEERA U, K 7I3EMEY Y ONEE & ANGEE DT — X &2 KR L2 T
Oy hLEBDTHS. HMTIZRT LD, oI TF—R%2H5HMEEHE -7
WO RINCDET B, ZOWRIDS, VY F—RDORKIE (Max) R EE
(Skewness) &\ o 7 RE 2 BHIHAR, TRV V77— X% HIERE UEHT:
BUCEOLKEBEITS. ATAT 40704 Y RYDEMRT RIVIZIZATIZE S
TR VI TF=REMATED, V1Y RUDEMRT RILOPESFEIZIZIRD 2
BYODEEVEZONS.

o EE I THLMREZELHAIZZDO Y1 VNI T — R 2T 5.

e EFHE2 VAV IRIIIEEFNEZ IR UVIT—ADISBLHREZVEDEZTD
T4V RUDEMRT—XET 5.

EBEDI—T 1+ V7O~ A 7 ufTEIORFEIT ORI, K8ITRTEIITT«
Y RN ELRPEENIHBENRET S, EHE1TIE, ZOX5RAT
AF4V T T4 RUDTF=RFFbVWE DL T 5. ZOHETHEEINZY «
YRUDT—=RIZIF I DDITENIET A VY TR DAREETNE D, {7
1 7 T ORI E B 22D, ULizh->T, SETIHENER VY L8
DTF—RPOEHFRIDFRIZE>THHEEINZY Y R YT =X EHNT~YA 2
DT DR EIT, EE5D0R VYNRNEHTH I 02T 5.
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LL, EE1ITHHINEIAIAT A V7740 Y FUDT —XIFIEMRT — X
MIR) VT INTWBIEDNFHRTH Y, ERT —XBRMDOT—XITHLT
RBEATO LT, ATA T4V 7710V RUVNIITHER 2 EL5E6%2%
B HuENDHL. UL, KR TIO KD & 5 BBUuNeE) 120V TIATE)
ZALROMANIIER N TH L. £IT, EH2 TRV Y FUAIZEENT
WAHITEN T NV TR RHEPRWVTEIZ NV EZDY 1« ¥V R Y DIEMFDOITE] T R
Ved 5. HeETIHEBOFHIMEbNE T —228EL, HSETEMEH
WiL7zT7 N A2 HWTER 2 DFEICE > THtEINEZT 1 VR YT =405
YA 7 aFHO T ELTS.

‘| Sensor Data

: A I e Max
"W;\gf = "w“‘\‘ f‘ \ \‘ﬁ \:\ == i ;? * Min
v 5 — U1y - Skewness

Feature Extraction ‘  Entropy
Label: Nodding
M7 oY T =2 SREE T 5T
changing point changing point
1 1 L
i == R
I 1 - o B
AN vl |
R AR NI |
K ZAWATH I LA
| | LT I
! 1 1 V
o T i B ‘| | e -
Nodding None None  Nodding None
(@) TRV LN Y ¢ v FYNIZEEN D56 (b) ITENR N2 DM DITEIN & EN D5 E

8 MTEEALED Y « Y RURNIZE T NDGE
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3.3 SRR OFMAIE

SRR IE DRI IKIE &% - B - FHEAWS. BEREBET T 70
TEZHBA Lz S, @L< 70380 EBROTHE — B L -EETH
D, BERIHENTEA 7 0FHARELL TOTETH S B s n-EET
H5. FEITESREBEHEROFANEEPSHEEINE2EDTHY, X1 TR
ns.

FfE = (1

34 BEEYYZRAWEYA 7 O1TEIDEH
34.1 FSUES L OFHEHE

BN Y0 SBE SN HEE, MALEEIZSL, AT17 74X & 20Hz
DIPNRT = - B—=NRATANREPTFTTANA T ) A X8 8D ) A XrE%
175. ZORBBIE, BEEIED 99 %A ISHZ LT IZEENT WS 728, BfED
21T 7201+ TH 5 [33]. /A ABREINIMEEFSITIIELB LT
EENR D DREL TWB 728, 03HZDNKZ T —A - 0 —NAT7 1 VR ENT, &
J11%53 (GravityAce. XYZ) & K87 (HeadAce. XYZ) IZ B E 5. X512, I
M Z23tHE T 22 IZ ko THREI NS Y ¥ —7{55 (HeadAcclerk. XYZ) & 3
iEsroX22HWCTa—2 )y FHM2HEL 5 Z L THEINSANES
(GravityAccMag, HeadAccMag, HeadAcclerkMag) ZE019 5. [FAERIZ, v A
OfEZIZDWTH, HHHBD Y v 1 1{E5 (HeadGyro.XYZ) IZMA T, ¥v—715
5 (HeadGyroJerk.XYZ) $ & O & Hif5 5 (HeadGyroMag, HeadGyroJerkMag) % i&
s 5.

Magnitude(Mag) = \/ (x*> +y? +z2) (2)

RIZ, AGAT AT 04 FOEERWTEY 1 v KU oRE 2 d

14



5. ZOLEDOY 4 Y RUIREIX1.28F (128 3> 7)), A—nN—=F v FL50% L
T5. FHAEDOKATHRABT 580, KFIZ Nodding DGR EYI T 1.44 7D &
MO TEWEIETH S, [>T, M8 TaHLZ@EY, V1 Y FUlEEZRES LT
ULEDS TEELAPEENTUEI Tr Y RubEimL Tl v, Mtdhsd
RATZOTEIOY Y TIVEHBRESFALTLES 72D, 71V NUIlEE EELD
EOHELE. V14 Y RYTRYSNAEEENSE ITRT, B R A1 U8
& (Time domain features) & JHEL N A 1 K& (Frequency domain features)
EHHT S, IS ORMIE R ERT ML LT, FICEET—X %2/l
FEREIC BT B AT S BERMENR I N T WS 72O TH 5 [29][34][35][36].

3.5 BEEEIR A W=~ 4 7 0178 DR
3.5.1 Smile DEREKICDWNT

Talk & Nodding (Z2WTIX, KRINKFT 2~ A 7078 DH 17V —A
D5 DRMMATRETH 53, Smile DWTIX 1 7 L — L DEIEH S RakA T AE
Thd. BETIEBFBFZEHORBBIZLIZHEL D, KHOBMIIIER ITEAIZ
MEINEEEL RKE<MELTWS [37][38]. L7z ->T, AHETIEEEDOTF
A2 & B 5D S Smile DR EFIIE L U, EEid S D Smile DRI 7070
LDET 5.

3.5.2 OpenFace % AW\ /- BEERDEH

AT TIE, BORBRDBEECHEZRDD12DIZA—T VY —ADY 7 b
7 =7 Td % OpenFace[39] % {#H L 7z. OpenFace % BB 736 S & 72 R D[]
5% X9 1Z/R9. OpenFace |FEHE % X 10 (2773 68 fH DR, B X CEHDA
&% ¥y Ffh (pose_Rx), I —F[H (pose_Ry), H—)L A (pose_Rz) D 3 %5312
2Hd 5.

15



9 HHEi{%% OpenFace % I\ TRt T — XIZEH L 2B+

19 7

23 24 55
600

22 00
[e) 0o o26
38 43 44
370 0 39 270 0o 0
360 O 9 %0 045

0 21
17¢ o

o o
4? 40 290 49 46 0 16
0@ 300
10 310 ggg 035 015
011
(<]
: 0 8 0. "
o] 490 o & & O o
: 80%©99%0"0  on
000
4 590 & e 65 Oss
° 50 o Oss Ou
5 57
60 o
o ° 09 10

10 OpenFace 73179 % R

3.5.3 Nodding DFR&#ICER T 25 E M

Nodding IXEHD HEE S DA ENEALT 5720, K 9IZmRT pose Rx 532D
WCASA Ty Rz AWCH#EE 25, KERTHHATS
NATDT L —ALL—hE29.97fps D7-8, Nodding DikGRFRNIIZIER L Y 1 >~
ROBEIZ1.06F 32 7L —24), A==y S X500 9 5. HELHIZLD
TERIERER & [FAIRRIZ, R IIRTREEZ T T 5. ZDL E pose Rx DAZFF &
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ULTHHALTWS -8, EEDESZ2HMAEHLE THEK IS sma, correlation,

angle O 3 D DFHEE Z R U 72,

3.5.4 Talk DRI FEAT 2 HEHMH

Talk 1% FEE TEFRELEN 720, X 10 ISR TRBUEDOF T 62 %L 66 FD
RS DB D O AT A T4 > 7 0 v RoikE AW CR#SEZ it U 7-.
% ¢ > R YiEiE Nodding £ FEEIZ T+ Y RIIEIE 32 7L — L4, A—N—Fv T
1X50%& L, RUIRIREEZINT 5.

#1 FEEY A b

Function ‘ Description ‘ Formulation ‘ Type
mean (s) Arithmetic mean §= %Zf’: 1 Si T, F
std (s) Standard deviation o= \/% Zf;l (s;—35)2 T, F
mad (s) Median absolute deviation median;( | s;i— median;(s;) | ) T, F
max (s) Largest values in array max; (s;) T, F
min (s) Smallest value in array min; (s;) T, F
energy (s) Average sum of the square %Zf\’: 157 T, F
sma (s1, s2, §3) Signal magnitude area %Z?:l Z?’:l Isi | T, F
entropy (s) Signal Entropy YV, (eilog (e;)),ci= s,-/):y:] s T, F
igr (s) Interquartile range 03 (s)—01 (s) T, F
autorregresion (s) 4th order Burg Autoregression coefficients | a = arburg (s,4),a € R* T
correlation (s1, so) Pearson Correlation coefficient C12//C1.1Cr2, C = cov (s1,52) T
angle (sy, s, 3, V) Angle between signal mean and vector tan~! (|| [51,52,53] x v ||, [51,52,83]-0) | T
range (s) Range of smallest value and Largest value | max; (s;) —mix; (s;) T
rms (s) Root square means \/% (s% +s% +--- +s12\,) T
skewness (s) Frequency signal Skewness E [(”%“‘_')3] F
kurtosis (s) Frequency signal Kurtosis E[(s—)4/E[(s—5)%? F
maxFreqgInd (s) Largest frequency component argmax; (s;) F
meanFreq (s) Frequency signal weighted average va:l (isi)/ ):_’}’:1 s F
energyBand (s, a, b) Spectral energy of a frequency band [a, b] aley T Zf’:a sl2 F
psd (s) Power spectral density Frleq Yy, s? F

N : signal vector length, Q : Quartile, T : Time domain features, F : Frequency domain features.
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4, ¥4 7 OFERZBDOI-DDT — Y INEEER
4.1 ERBE

4.1.1 EERFIR

4 NDOWEBRE I EINEZNBIZOWTSHEI—T 1+ v 7 %2 f7ok. ZDk
DI =T« VT DNEIR, BREDORIAGIKEL LWL SRR DT
HY, FREVREBLUTCLULES>DRESI-ORIEVR2HRIZKoNE IS5 by o
EER U (Bl TREFEL S ENT? | 20 ThBE L KL S
SIZITEWR? ).

ST VIDRET L7205, #REIXI —T 1 > 712D\ T OHEE XL
BIZET 57 v — MZEE &7 .

=T VTeT U= NER2ETOTR o2, SHMEIXIESEHDY A
Z VATENZDWT 360 EEA A T2 & o T S N2 Bl SR Z T VWIRY v
JTELTD.

412 7>/ —NEH

TUr— b DEHZER2IZRT. Al, A2I220\W T, BERVPEIZEOEESTH
N1 B L, BEOGETHNIES LHETS. Bl S5 B8IZO2WTIX, &
ETHhNIEL, HSETHNILS KT 5.

18



#2 77— NEHEHE

Survey ID 7 ¥ — MR
Al =T A VI RTOE, HHELOBRIEIHETLAPRETLER?
A2 =T VT ERITRSTE, SR-OBERSHETCLEZNEETLUEZR?
Bl I—=T a4 VIR ThH Tz,
B2 HrDERZFES k.
B3 FUBRZR -7 A\DORE ZE < Z &k,
B4 o BREZR T ANYMORERZE Z & k.
B5 T4 VTRELNVBDTH o 7.
B6 HAOREZESNZ L KU T-.
B7 LI EIDIN—TTI =T 4 VT TV WERU T
B8 360 EH A TR AR o 7z,

413 IR VHJIER

BERE 1X, ELAN[40] X WO HFRH T —RIZRLTIRY 7 %2175V 7 b
ZfEALT, THETAV O#EZ S UEHSHI DY A 7 0{TEIZDOVWTINY
VI EITS. FBIZIRY) VT ETROTVWAHEEZK 111ZRT. IR VID
HHIZOWTIEE3IZRT. Z0EEIZ, 32005 Y JIHAIIMBLT, <
1 78782 TF RS ZHEIZDOWTH IR VIR, ZOFEE TR
7= B 12 DWW T Duncan & [19][20][21] @ Xk & 2 LU HE U 7=.

19



x3 IR VIJEHH

PANVIZ <IN AR aba W £
smile response R 70 B % R 72 70 0B
agree AR DRHZFEAET DN
interesting REEDH HWWIFHIZHET KN
sympathy M % RD BRI FEAET 55K N
nodding response iRl 72 Bk & R 7z 7 WEH &
agree FREDORHIZREET HHE
talk description BRZHHT S EORS
objection MEOERZHBET DL EOHS
agree MADERIZFAET 2L EDOHKS
say NICHREWHZEET DL EORE

EERR | A 5T | BERR
FHRE FAv7

X 11 ELAN ZFHWT IR V7247581

42 T—49tv b

20195 HTH» S 6 HS HOMAM CERZEML7-. A3t T16[HDI—F 1
VLT AT X ERE L. REEHRMERENARFERRFEIY A ROV
Ya—T 4 VY AT LAREEDOFE 2 40 EL LTEINMLE. 2055
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BHIZ 172 (OB IKIZ2EBIN THHIZ44 (DB 24I1L 2RI TH - 7-.
T—Rtw NERERTDIZH7Z>TEFTORDBOKHIEL . DL DEE
X IR VT DEEIZED I N,

42.1 &< A 7 OTEICEA L TORETE

12 B LKA FEY A 7 0 fFE ORI & HEIRIZOWT, MI13ELD
5 IERF — NI T 5~ 1 7 0iTE O AR O 040 & MGt 2R

B parent_category
60 . sl
B nodding
. Gk
27 H
40 L}
@
g
s
[E|
g '

]
-
———...-.--

“ii-i-;;%%é%

smile_responss  smile_intsresting smile_agres smile_sympathy  nodding_respon: rodding_agre talk_dsscription talk_agre talk_say
category

12 <A 7 afTE) Ok E D 73 4h

160

140

120

time (s)
& 38 8

[

<1

H LTy

iotal smile  smile_resp \ _agree  smile ymp thy total_nodding rodding response rodding agree  total talk talk_description talk_objection  talk_agree talk_say
Label name

13 550D I—F 1 VI HIZHERE 1 AHT-0 DT A 7 aiTE O &5 R
Eilo¥sFis
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422 7o — MER

=T A VT ERGIHBROERDEY IZOWTH 14, BISITRT. I—F+
VI EREL TR ERRSICE U722 e Anns. £/, BI-BSIZHET
LEEDOVIMEE M 16 1ZTRS. KT, BERES B8 D 360 EH X I WK% >
721 LWHIHBEIZDOWT, I 1.375 £ 360 EH7 A TIXRICR SR PRoT22 0D
BRPMEDP 77205, HLORRIZ360EH A T2 EL Z 20N REEL

Bzliz{ WweEZOHNS.

1is former, 5is later opinion

Number of the answers
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« ) ) ) G

o

X 14 I —F 4 Y JRIOBERDNAR
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1 2 3 4 5

1is former, 5 is later opinion

= = N N
o o} o [
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B1 B2 B3 B BS B6 B7 B8

4
Survey ID

16 HEf1#%= B1-B8 IZ D\ T D[0]& D EIIE

423 AERREICDOWVWT

AR TINEINZT — Xy ML, M3BMulti Modal Meeting Behavior) Cor-
pus &% L, WEzE HRE U72E 2 RITHAE L TW5 [41]. M3B Corpus |34
MR & Vo ENERZ PR L T\ 5. EHOMKIZ DWW TIE, OpenFace %
FAWTHBIZABL, BRPHEOBERICOVWTIFETRIZTEZ LIZL > TEA
Ehz HEbR 9 2 W 21775 5 7=,
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BTV EEEICKEDSZ YA I OTHRBOBRE
ek 3%

B oY EEEIC LS~ 1 7 afTEREE TV, ENETNORERIZOVWTIH
Bx24T5. ZOLE, U4V RUT—=XDIEMET R)VOPRE FIFEIZIZEIETE
FE1EUEFEEHWS

AT5A4TFT 470 ROETHEINZT— 2%, WERHE ICBET 2 WP HE
RINCET AT — X2 EHL—D2ODT =Xy hed5. ZOT—Xty b2 K
fHDY Ty MZREIL, 12087y MIFLTEYDK-1EOY 72w k
NoFEHE - FHEITS. TNEETOY T2y MRBRT—X & 7425 & 5 ITKRGE
DT FiEEARZETHW S (K-Fold Cross-Validation). Z D& D K Dffii% 5
&35,

51 B HAERWEYA 7 OTEIDORH
5.1.1 t-SNE %= W\ /= EDEIE &R U171t

B Y2 SIS I N IEE, ANEED SR IR REE 2 U7z,
Blilizn U 713D LD 1D TH 5 t-SNE[42] 2 T, Hit S -
R % 2 00T £ C/EME L arfifb 2 17\, #RIREE (Idle) & Talk, Smile, Nodding
DWIT NP DENEZE T > TV BIREE Move) BE D K 12404 L T\ 5 7% fifE
R 5.

17 £ X 18 {Z t-SNE % F W CTHEIE % JEME L, Idle(B D 1) & Move(FH 1
D) & 2o Bz 7ay M URAIUL 21T 27205 7 %2 RT. ThZThD
STZRERDZNDIENDI—FT 4 V7T —X&2MHLE. 7Oy hXNIK
FETHAR 2 DT W2 2Y, Z O ERICIIRI 2R 2 220, K171, H
#XH) Idle & Move 2338 L TWAEEZRLTWA., —4, X 18X 1dle & Move
DRAE USRI 2 2 BEDSR 7235 6 2 R LT W5, BEITITHICHRT, ¥
F =R Sl U 72 R#iE &2 F\W T Idle £ Move 2383 2 DOWNEETH 5 Z &
EEKLTWS
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X 19 FOK 20 1EZNFNX 17 L 18 D by ¥F—RD—#% K%
Flie7ay bL72HDTHSE. EHOT T 7I3INEEL VY DIE, FEos 77
IRIEEE Y OMEERT. BEREN TRV VI LT —RE2L2 VT =20
TI7DEIZFERLT WS, K19 2RI 5L, MEEROCAMEED LS S
&%, Talk, Smile, Nodding 234 U 7z RHZEF IDIREBIZHER TR E S Z{EL T W
52 ENMERTES. —/, H20 %2R T DL, 7mu/ﬁ#ﬁwh iz H B
DOTNEE, AIEEOESE S EHHNNEIL TWDE I EDERTES. T
1%, Talk, Smile, Nodding D\ NDOEHEEZITHR> TWRWZEEDL ST, B
HPEIZRESEHNVT WA 72DITIEE & AIEEZH I LTLES. ZDLD
72354, Idle & Move OFBIDSNEE L 72D, t-SNEIZ & 2 W #{LZE 175 & X20 D
LI RN 7 Z 78 Tay I b,

5.1.2 Idle & Move D —{BE4 48

B oI nzREE»L SEMTE 7V ITY XL Z2HWT Idle &
Move DA 2175, Z D& O E 7 )V IV X 1% Random Forest % {5 F
5. DABEOEFRIZBWTDH, Bk 7LV X LIZ1E Random Forest % {5
T 5. NTA—=X|Lscikit-learn DT 7 A )V METH 5. DIBEOBEMWFEEHIZ XL 5E
TUHEERIZBEWTE N T A =R —13FIZT 74V MEZFHT 5.

RBTHES> T =2y MI @) 2T —X2H\WSHEE] & (b) [t-SNEIZX 3
AL % 4T o 72 IREIZ, Tdle & Move DBV HEE L MW U727 — X 2 fRE L2 &
&1 D2ODEMETRMET M o7z, TNETNDORMETORRATH 221, K22
R, 72, TNENORELTHIA S Idle & Move D&%, FHEER, FlEz
6 LRTITRT.

INoDRFAGHE L OEAR, BEE, FEzEETLSE, WIhb -SNE

J:E)T*ﬁﬂﬁ?b‘bnﬁhﬁﬂﬁ‘ﬁiﬁc‘:.#U%ﬁbf'—*B@T R & RE U256 O 1 n i
DREEN G o7z, 2% 0, B Y E2HWEZ@ET 56 I XEICET
g KSR OWTIIRHCERER N TH D Z L Wb o 7=,
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(a) (b) (c)
® Move(nodding, smile, talk) Idle

17 t-SNE IZ L 2 1EM:® v 57— X D a4tk : Idle & Move 308 L TW A5G4

(a) (b) ()

® Move(nodding, smile, talk) Idle

18 t-SNE IZ &L 1M+ ¥ 57— X DO a[fi4L : Idle & Move DSELE L TWAB5E
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Nodding Smile Talk

N /J"W\N Ay f\u/\ W\} W\\/‘JU I
% ° ) 4
2 NWMWWW“VWWVMNW/qvww\/dwﬂwvﬂmVWMWM %4 “Mj
= °
O <«
57
o ©
2
o @
©
"O‘I i Y] ww‘bﬁ ! J) /7 l‘r|‘¢ oot '\”f\ “‘W

230 240 250 260 270 280

Timestamp(s)

gyro (deg/s)
-100-75 -50 25 0 25 50

230 240 250 260 270 280
Timestamp(s)

X 19 Move RFIZIGEE - MAITEE D IRE U T\ BT

Talk Nodding Smile

<
_ [ f
$°MW MWWWW :fh‘ W W
Eq
o "
£+
o
9o @
[0
§ ® | m |

° wwwww‘4 M’WW ’}Mww\/\J‘wr«v\w\‘wwr‘AU"\w\mwv‘ﬁmW;\wj‘,‘\wm‘wM‘N,wv\i,v,v,\ﬂm‘wﬁﬂwwM

120 130 140 150 160 170

Timestamp(s)

gyro (deg/s)
-150 -100 -50 0 50 100 150

120 130 140 150 160 170

Timestamp(s)

X 20 Move & Idle RRIZHEE - AAEEDLE LTV ST
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Idle 1690

Ground Truth

Move - 2992 5334

! 1
Idle Move

Predicted

21 () B TDOT— X ZFH\\/= Idle & Move kA% R DR FFTH

Idle 993

Ground Truth

Move - 1618

| U
Idle Move

Predicted

22 (b) —¥D T — R ZBRE LA D Idle & Move D #BIE R DR {TF
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#£6 ET—X2E2AWEHAOEER - BEX - FEDO~ 7 0
Precision | Recall | F-measure
Idle 0.867 0.787 0.825
Move 0.641 0.795 0.695
Macro Ave 0.754 0.773 0.760

£7T b)) DT —RERELZHEOHANOEER - HER - FIA
Precision | Recall | F-measure
Idle 0.894 0.837 0.865
Move 0.738 0.821 0.777
Macro Ave 0.816 0.829 0.821

513 EBMEtEYHICLB~YM4 7OTEIERH

Bt O sBEI izt Y5 —&Z5 5 Idle, Talk, Smile, Nodding D 4 2
ZADTEER#E TR o7z, T D& E, KT Nodding (2 D W TIEAHO B & A
T 12 ) < SERWEIETH 5 72 DMMDEIEIZ AR TY » TUVEDIEF DK,
25 AMDY  TIVEBIZKRERMEO BRELTLUE S, — I, ANafieT—
Ry NPOBWYEIZL S0 I AREEITD L, YU TNVEDL WD T AT
BT ULEI DRI TADY VY TNVEENT VOV T RITOBEND 5.
L7z oT, ZZTIHEE IR ENEZT —XE Y MZDWT, Nodding
DYV TNVBIZETHMI S ADY VTN T v R—= T ) V755, Biizis
7o AR T B RFATAI K 23 1R L, &A1 7 BT8R, HER,
FiEZHEE UL IZZDREEEZRT.
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5 Idle 509 77 56 52
>
©
<
[}
om
o Talk - 90 447 114 43
2
=
c
=
>
=  Smile- 153 151 315 75
T
c
>
o
S
o Nodding - 110 63 76 445
1 1 1
Idle Talk Smile Nodding

Predicted Micro Behavior

23 @M 2 H W~ A 7 0 i7E O ROER AT

x8 EM Y2V A 7 0fTEORMEIROE AR - HEIEK - FMH

Precision | Recall | F-measure

Idle 0.733 0.590 0.654
Talk 0.644 0.606 0.624
Smile 0.454 0.561 0.502
Nodding | 0.641 0.724 0.680

52 BEZMAWC-YA 7 OTEIDERH
5.2.1 Talk D25

10127753 OpenFace A1 113 2 R 5 OB E 2 HIli L, 251 51~
T 4 v Ry Tl U2 REE D 5 1dle, Smile, Talk, Nodding @ 4 fEE{ D B{E
DRMEAT IR T, BEiNS Y 4V RYF— &l U & & Sl v Y 0B
& & FREIZ Nodding D > 7 )VEAMESGZ A7\ 728, Nodding DH > 7 LEIZ
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ETEHITADY Y TIVIZODWTT VR =Y 7)) v %175, %ﬁ#%@ﬁﬁ
790 % X 24 12”3, Talk O HED 728, Talk IZDWTOHEAR, FHER
FiEzHEEL, ZORRIZDOWTRIITRT.

Talk @ F {1 68.4% & IR E\WMETH 5 Z & D3R T & 7228, Smile D F{H
IZDWTH 67.9%% Talk 2IFIFFE UBMETH 5 Z L A HER I Nz, T, Smile
DFRAETHEIZE 02T 5720, DOHE»SREERIZKMUZEEZEZ 5N5.
ULHL, TYX—=Y> 7V 72k 0 EKE T2 Smile DFRFEHR MM E L 72 7] 5
MENREZSND., TIT, TVE—H 7TV v 7270 T I8z 1775 > IR
DIRFEFTH %K 25 12T, X 24 &K % & Talk D FAEIX 69.4%TH 35— 1,
Smile @ Ffil% 52.7% KT L, Idle & i@ L CWAEGABHIILTWS Z &
5, HOREDAT Smile 2Bk d 2DIINHETHLEFEAONS.

5.2.2 Nodding D34

X/ 9 127”3 pose Rx k4 (FHD HEH ﬁﬁ@ﬁﬂl#) MOATA T4V T4V Ry
ECTHIH U 72 R E 2 D TS E 2170, i&émt%Tw#thSmm,
ngNmmg®4@ﬁ®%W®mﬁ%ﬁﬁot.Nw@gwﬁyfwﬁ’
%0 T ADY TNV LTT VR =Y T VT %FS. mﬁ#%@@Hﬁﬂ
%X 2612739, Nodding DA HIED 728, Nodding &%, MK, FiE%
BHL, TOMBIZOWTEI0IZRT.

NM@g@FLiﬁm%tmiﬁimmo# Lo, E%?—ﬂﬁwagw

2R U T Talk & 3R385%, ® U <IKIEfET — X D3 Talk D5 12% LU T % Nodding

Aﬂ&bfwé% LRI NG, X127 1%, W%%@ﬁ@ﬁ JiF D £
B TRV TF—=RD—HEFRRUIZT T 7THS. ZDJ T 7Hh 5, Nodding R
IO EE SO A BRI R IEE 2 0T ARk T E 5 5%, Talk
Rf1Z % Nodding & fBl7z & 5 RPEEAFEL TWDH. Tk, Talk RHZHEHINX
CETIZENTWEZEREREEZEZ OGNS, TOME, AT714T 1001V
Rz & - Tt X N 2 R0 A3 Nodding & SEBLL, 0L RELEZe %
Aohb.

32



) Idle 296
=
©
<
[0}
m
o Talk - 89
2
=
<
=
=
- Smile - 69
©
c
>
o
O] .
Nodding 378 186 123 351
1 1 1 1
Idle Talk Smile Nodding

Predicted Micro Behavior

X 24 DR E 55 Talk 2 XM RIZERER U 7~ FE R DER 175

B Idle 12594 780 880 0

>

®©

<

[0}

m

o Talk - 1035 3445 538 0

S

=

c

5

= Smile - 1099 551 1747 0

-

©

[

>

o

L

) Nodding - 824 154 60 0
1 1 1 1

Idle Talk Smile Nodding

Predicted Micro Behavior

25 DR E 25 Talk 2 FITERER L 725 R OB FTE] (T v X =Y T v
772 0)

KO NDOHESHSRBEITR o7 KERD Talk DFE SR - HHEK - F(E

Precision | Recall | F-measure

Talk | 0.727 0.645 0.684
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S Idle 681 141 152 64
=
©
<
0]
m
o Talk- 169 267 244
Qo
=
<
=
>
S
= Smile - 240 266 174
o
c
=1
o
(O]
Nodding- 115 249 153 521
Idle Talk Smile Nodding

Predicted Micro Behavior

26 BADMEED S Nodding % N EIZERGFE U 7-F5 R DR RT3

10 EHOMED OB E 1778 5 7245 R D Nodding D#EEGHK - FHHIE - FfE

Precision | Recall | F-measure

Nodding | 0.504 0.515 0.509

Talk Nodding Smile

pose_Rx

140 150 160 170 180 190
Timestamp(s)

27 BIOWE[ADOHE L T N)VT —X&
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5.3 Talk & Nodding % [FBF(C 5855

Talk DR & Nodding DFEFHIZH WS N REZ b7 — X2 AL,
INFE TLAROFIET Talk & Nodding DRk % FIRFIZ T2 o 72, RaFE R ORE
[Ff751 %X 28 \Z/Rd. %7z, Idle, Talk, Noddmg ZOWTHEAHR, HER, FHE
ZREL, ZTOMPIZOVWTRINITRT. K26 &[X28 2KiKT 5 &, Talk %
Nodding & #4783 £ 72 1% Nodding % Talk & #HZRF# L CWAIGENKE LA L
ZEDMERTES. ZhiE, FEEEZMAAGDELZZLIZLVEHO EFTOHE &
DD E BEDORHEED Talk DRI WE L -7-D B 6N5.

Idle
Talk -

Smile -

Ground Truth Micro Behavior

Nodding -

1 1 1
Idle Talk Smile Nodding

Predicted Micro Behavior

28 HjEA* 5 Talk & Nodding & X GIZFGHZ 1772 o 7GR DOEFTTS

11 BiEih SR E 1772 o 72458 D Idle, Talk, Nodding D&% - HEHK - F{H

Precision | Recall | F-measure

Idle 0.698 0.690 0.694
Talk 0.742 0.653 0.695
Nodding | 0.575 0.693 0.629
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54 BEE VY EEED S DD LLER

KETIE, I—T 1 v IHIIRET B A 7 0T8O 2 Y >3 & B
DHD2FMEDY VY EHWTTR -7, M VY 2 W38, X201
RUTZEDIT AN Lo T Tdle FRIZH R ESTEIZEN L TU £V, RN
BEIMUTUE S BEP RSNz, EEOI—T+ Y JOHRTHATI56%2%
i se, NWHMZEDI S APz OonWTE Y1 7 a8zl ces 2 )
HFELW., —J, Bz AW TEICOWTE, HEoBEELHHOAE L OO
FEDAZMH L TWE720, HOFENDREEII/NS SPHMIZERETR 5 &
EZoHoND. ik,&mm®wumomf BV >3 6 OFRGRKEE E Talk &
Nodding & bR TR, B 7> 5 D Smile D FRF%k IE AWML Tl iﬁﬁ?’)z’bflﬂ?ﬁib\
n, AT TEEZ K EEHORHBIThN, TOREIXEWI &hns, B
FAWZ-3R5R D i EME V2 & 5 Smile DFRIEEL S W eI NG, X5
12, 360 A X TR LB EZ AN T WS, 1 DDA T SEHBADS
A 7 aiTEEREBT L LD HEETH D, —F, BRIV YOEATIEI—T1

TWZBMT AL OEE VY 2 HETA2HELRD 5.

PLEX D, Smile DFSFBKEERH ET 2 HEELEANEDGTHD I Lh o,
360 A A 1T & o THse T V7= Bl & W 72 3858 D f 2MENE & > iz K 5 385K
FOEHTHEEFEZONDS. £ T, B 6HETIXEIHZ AWM TFENLE
DI —F 4 VI RBELEYA 70780 FEZTS.
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6. TEIEILRZEZER LT~ A 7 OTENDEREH

S5ETIX, T—RIZHUTEMINUDBBIHRTATIAT AT T4V RY
HFIZE 2T — X OB R TITEIORMET R >72. ZD70, THLREET
T4 Y R DOWTIEEGAT S Z LA HRETH o7z, LL, EEOI—T 1~
THIZRET DA 7 u{TEORBEITO & &, V1 v NURNIITHEIRLH
LZeEBHMTAIEIINEETH D720, THESEZEL Y VY N T—X%
AL T — 22T 2 FEEAEYTHS. £ZT, KETIIEIETESE?2
EUEFEEHWT, BIEPSCATA T4 Y ROIRICLOVHET—X%
ML~ 7 ufTBoR#HE T8 -o 7.

HENDWSDBEDI =T 14 Y ZIZBMUTVWARICHEI N 2T —2 % 1Y
VaviEHRTS. 2F0, RERTEMINLZI—T 1 7R 16MH, 1HOD
=T A VT DELADRSMULUTCNS728, GitTatyarDT—XM
AL TIZEGEEINZ. ZDI3Hb 1y yarvzidiT—4%, EKoD63 vy =
VEBEIT -2 LFEE - FHlEITS. ThEETORy Y a vy -4 &
55 X DITHEFE D KT T2 AZE TH W S (Leave-One-Out-Cross-Validation,
LOOCV).

6.1 Talk DERz

1Efi# T — & 1% Talk BAROD Z <)L % Other(Idle, Smile, Nodding) & #.& Z &, Talk
¥ Other D “fHNHEZ 1772 > 7. K292 FHIO—HlZRT. LD T TWIEMS
N, TOTITIWFHITRNVERL, BEOHIE Tak 7 )b, Z22HOEHTIE
Other 7 X)L %KL TW\W5. Talk ORIFMRZREIITZATWD—F, Talk 217
BRoTWARWIZEHEEDLS T Talkk & FHISNT WS Z LW ERTE 5. 2F0, Z
DHNZ DWW T I Talk D Recall & &\ A Precision MKW, Z OEANKIEE A ED
tyYa v THHERI NG, KMEOHWIEY A 72 0{TEIOHEIERRTH % 4,
Precision & U & Recall DED A3EWGED AP IFEF L WEEZ 5N 5. FillfE
EWALUZ2 T 72K 30 1R, MEEGHIZEE WD Talk O FHIAALOIAFEFNG Z &
IZ& o T KD IEMRT NOITE W ERFRASE AT 72 - 7.
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RIZ, Talk O FRKEE B OVEERZX 31 IZRT. 2077 7 EREFETH
%. Talk 21772 > TWIRWZED 5T, Talk &F8- 72380% BB /T R > TV
B ENHERTES. EBICHE22BL, YO XS5 RGE BRI EL T
WBMEMR L. K31 OERE DEE, Tak 21778 > TWIRWIRRBIZE % %
A, FTBEZHRDDL L VS EFZTR>TWVWA I e PRI N, ZD X
S R ORI RET NGO RATH L L EZEALND.

Ground truth

Predict

0 50 100 150 200 250 300
Talk Ground truth and Predict

X 29 Talk D IEfiE T <)L & TR T X)L (KERE D &\ W)
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Ground truth

Predict

0 50 100 150 200 250 300
Talk Ground truth and Predict with smoothing

30 X129 O FHIEZ SEiE b L7256

Ground truth 1

Predict

0 50 100 150 200 250 300
Talk Ground truth and Predict with smoothing

31 Talk DIEMRET )L & Tl Z <)V (K E DR\
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6.2 Nodding D 5258k

Talk DFEF & [FkRIZ, [EfET — X 1% Nodding BASFD Z X)L % Other(Idle, Talk,
Smile) & A& Z A, Nodding & Other D _fH3# 2 1T78>7-. K31 IZHB Ly =
YO FPHIFEREZRT. HOOHEIX Nodding 7 )V, 22 &L Other 7 X)L %
LCW5%. Nodding BFEL TWAIZEED ST, FHMEIX Other & BRI N T
WARGEDNIEFIZZ W LRI NS, ZNIRIELAEDEY Y a v THEHEU
fHFTdH -7z, FIK & LT, Nodding l3ftid~ 1 2 117 (Other) IZHERTH > 7
VDSR2 <, BR U7z & S IR T — & OB 38 - - 38#e o &k
ZoABEENE WO EFEZS6NS. 5T, Nodding DidilkEE % LX €5
WZWEINT U TRITIRBEDDH D, NT T TITIEIRD 258D DFENE 2
LbNb.

— X ET VR =Y T T U TIVEAERT 5
TR EA =N T T UM EE TV R ERT S

ZNENDFED S Nodding D FHIZ T8 - 7GR IZOWTEIR T 5

Ground truth-HH IH I | | |

- | | | | | | | I

0 50 100 150 200 250 300
Nodding Ground truth and Predict

%] 32 Nodding DIEfET N)L & FRIT RNV (NF v 77 L)
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Nodding & Other (2l TH ¥ TOVEDMIGIZ AN Z &5 5, Other DY~
TV % Nodding DY > FVEIZEFTT VX =S TV 7L, EEEEIzL?
RBET VDR ZETo72. TUVR=Y TV EoTNRT I v TInT
T—=ZNOMER I N EE T T M X 5 FPRFERZX 331287, K32 &0
XHRIIZ, Nodding 2364 L COWZRWRPILIZEE 597, Nodding & Fifll 2 % < 17
2o TUE S MMM’ HER S N7z,

Nodding D ¥ ¥ TV DI WIREE% Other DY > TIIVEIZ £ TS E 5 Z
LXK TNT VI VT RTY, BWFEICL 2B ET VO EIT 857,
ZDESITHUMIIZY Y TVBODR NI S ADT — R 2N 5 %4 —
N=H TV VTR, ZOROA—N=H%> T T7OT7 N T XL
ADASYN[43] 2 L7z, A—N=H 2TV TIlEoTNT YT
F—=RZD ORI NIEWEHETNVIZ L2 PR 22X 34 1279, H32, M
33 LK 9d 5 & ADASYN Z W24 —N—=H > TV v LB T —REHW
BEMRE S € TV D PRI L, KOBEOSWIEEMTATWSE Z 2N

AIN, ZnEMtoty Y a VIZBEUTHREBKETH - 72

IEXD, XSV ITDFIEIZODNT, A=N=H 2TV 72 HW-FiE
DR & 0B E LM LT 5 Z 2RI Nz
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Ground truth

Predict

0 50 100 150 200 2."50 360
Nodding Ground truth and Predict

33 Nodding DIEfRT X)L & FHIT RN (T v B—=H T v )

Ground truth I I I I I

Predict

0 50 100 150 200 250 300
Nodding Ground truth and Predict

34 Nodding D IEMET RV & T} T RV (A —N=H > T v 7
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6.3 Talk & Nodding D525

6.1ffiL 62T, TNENhD~Y A 7 ufTHj& Other 7 NIV D 2 fH535H % 17
72 o7z, ARHITIE, Talk, Nodding, Other(Idle, Smile) D 3fH¥H%ZIT>7-. £
7z, Nodding DFRHNEE % M L X 572012, ADASYN 7)VT ) ALIZ & B4 —
N=P TN T %7t BEDOEY Y a 2 OWTTFHIL 72458 %X 35
~BI37TITRT. DL ET T TR ERFEADEDTHS. K35D7 7 71X
N~H34LFALEYy Y arvDT—RThHb. TNThOTFHKREZSET S L,
Talk & Nodding D#Ri % FIRFHZITS 2 12k - T, MU CTER#HEITH>HELD
LRENIRESMELTWS Z EWMHATES. 72, X34 T Nodding & i
AT o T2 ATA Talk & IEL K BFINTWBE Z AR TE 5.

" Talk [ Nodding

Ground truth I I

Predict | I

100 150 200 250 300
Talk and Nodding Ground truth and Predict

35 fil 1 : Talk & Nodding O #%aE 5=
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Ground truth

Predict

Ground truth

Predict

" Talk [ Nodding

i

50 100 150 200 250 300
Talk and Nodding Ground truth and Predict

36 2 : Talk & Nodding D #8## 5

" Talk [ Nodding

A

50 100 150 200 250 300
Talk and Nodding Ground truth and Predict

37 3 : Talk & Nodding O # a5
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64 7TV —a v DORER

AECIRELZTEEMARENZT TV =y a v O 2T, 77
Vr—a v 38 IR, 27 TV r—yavizky, a—-¥—iF
THETAVIZ X o THREINZI—T 4 V7 DEIEZ ANTAHZLI2E-T, ¥
VA N w 7T Talk & Nodding Z i35 Z L DAREL 70 5.

BEEHL BT S

BTEHOBEZERT S
BRENTWDENE : test3
R0O010210 er
.DS Store
R0010211 er
R0010213 er
20202 6

Talk \ Nodding .‘J

38 AR LT TV Tr—2ay
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7. ER

71 XA JOTEDORBDEE
7.1.1 Talk DFRHICOVT

£ LRI DS Talk DRI T 2 FEEMERT S L, BlH» S DORMDH
WEMEY VHIZHARTA%E N EDMR I Nz, ThiE, B> S ORI
DI E 2 BEERBEICKMIEE 2R kE7-0EZ5N5.

Talk IZDWT, F4 2 K5 %22RT 25 L FHMkGHREIX4.01 7, 50O T «
AFw ¥ a TR LT 1T AD Talk 217 5 RfIFEI T 72.63 B & Talk DY > 7L
D% <70, F7-MERE A Smile X° Nodding & LERTEWIZ &6 IR ¥
TIRBB TP OIEMIZITZA D720 XY VIDBEIGVWEEZLNE., TRV
TOBIZFIEEICKRELSFET 5720, Tak DRHEEIXZELSDTNA AD

ETHHIKRMEL -T2 EZ 65,

[ 5> 5 D Talk DFBFKIZDOWT, AFETREELE TFTEDOI—27Y v N
5L UTHVWTWS., LrL, ZOEFICH LU CTESMEEONIMZITR>T
W2\ AT o DFEEEC M ORHER o DR W TIEREZ TS Z &I
EoT, UNRAMRABMETNVEMERT D Z eI N5.

7.1.2 Smile O)HIb Egk‘u > \/\T

MM > B H 5 D Smile DFEFHRIZDOWT, 23 DIEFRFTH] & 3 8 A5 Smile D
RREE D < A 7 BATENC AR TRV Z 2R S NS, Z1iE, EWHIC
AN X BRI R E S FAEL, LW EERICHAEMER N Z & DR
KNeFEZOHND.

Bl 5 S OFEFIZOWT, K24 &K 28 IR TREATHIN S, OB E DR
=75 Smile DERFEEVRE W EDBHERTE S, ZHIZODVWTIEK25ITRT TV
=Y T T ei7ho3 <A 7 0i78ORBEIT o722 EDRFEITHID S,
Smile DFRFREKME R U 22 EDHER SN, DR E A5 Tl Smile O %GR XA
HTHDHEERLT-.
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T 51T, H6 =D Talk & Nodding DFHNZHNZ T Smile DFRFZ EM U 725
®%%KOVTEwK%T.ﬁ@@%ﬁ&mbwinéﬁT.y®%%#m
1Efi#Z AV 7Y Smile Tl 72 WIREBIZX LU T Smile & FHIZNTWS Z & FEHRIZ
%<, DE DHEHERIMHIMENZ DRI Nz, ZhlE, Smile (ZIZHZBL
mﬁeD%%LH%%@%D%%VT%%%@&E@ﬁ@ﬂa~yﬁﬁﬁﬁék
DEEZOLND. LIz ->T, DOME 2RHE L U THW 2B EE Tk
Y] 7R ﬂ#ﬁbhfbi9t@5mbfamﬁ/7wkﬁbfﬁmﬁ%ﬁ&o
TLES> EZONS.

" Talk [ Nodding [ Smile

Ground truth

Predict

0 50 100 150 200 250 300
Talk, Nodding and Smile Ground truth and Predict

X 39 Smile D iR Z BN U 7= FilkE 5=

7.1.3 Nodding DFRF#HICDWT

8 &£ 1175 Nodding DFEFKIZRT 5 Fliz R 2 L, EEX Y2 H6D
FRRRD J7 I E A S DFRFRIT AR T 5.1% 8\ 2 EAMER T 7z, Zhid, Nodding
DR 2 AR 2 i 2 B Y O 238 & 0 & EREC iRk L
FEZonbd., 7z, F£8H 5 Nodding D FAlilL Talk & Smile & L THEWI
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&6 %, Nodding 3D~ 1 7 afTE L IR TREIKITHE LEZ 5N D.
6B TORMIERTIE, EfET XL TlE Nodding TH 2454 % Fill 7 RV T
FIEU KRBT ERWEEPHERI N, HlZIE, X36DT T 7 T80 Wik
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