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RIS LTS, AFHRIZ, R LT B 1 2 afTE,
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2: OpenFace D 1]

31 AAFNAR

BREFHETE, S—F1 Vv 7HICKET LA 2707
FEHET 572D D AT /NA AL LT, RICOH THETA
V[11] Z2¥H$ %. THETA V 134 507 % 5% W RE 22 360
EﬁX7T%O,%@ﬁﬁ®7V~AV~%iwmm&
WEH%MXHNE7ﬂwT%5'mmAV%M®¢%
WZHREL, S—F 4 IO MEEEYT

3.2 OpenFace ZBWEET—9 DL

ZUTC, wmEgInNtHEEA—-T VY —ZADY T Y x
7 Td % OpenFace [12] 2 L, BHDRHES D EEEX A
J& %k 5. OpenFace % BHEGIZHH S B IRDO B L
Z DRERIZDWTRI 2 1Z/R”'S. OpenFace (3B % X 2
ZRTRRIC 68 HDREUR, BLUOHEHDOAEZ Y Y F A
(Pose Rx), 3 —A[A (PoseRy), ©—JL A (Pose_Rz) D
3T AT 5.

33 RSA4T4 VT4V RIICKBEHERHME

INS5DTF—RO—¥ (FHOBEDOME, OORE) 2&
VYT UTHRHEEE R - 28RN HnET 5. %
DR ZRFD S, F IR UK R A A VR E (Time
domain features) & BN A 1 VR &E (Frequency do-
main features) ZfliH U7z D2 FHALE, SRV V75—
R EHEHWNEHE UBWMEE I E IR HBETD. Zhoo
FiE 2 IRd 28 e LT, THEET—22HW/HE
i BT 2 RTME SEIMPREINT VWS 2D T
H5 [13][14][15). ATAT 1T U1V FUDIEMRT N
MIZEAFIZE B IR VI TF=REMHTEH, V1V
R DIEfREZ ROV DRTE FEEITIFIRD 258 D DEHRNE A
Y AR

o T I THRREELEHS
R & WHT 5.

o EE2L VA VRNIIZEENEIR) UV ITT—EDOH
BHLEEZVWHEDEZTDT 4 VY RUDERT -2 29 5.
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EEDI—F 4 VI DYA 2 OFEHORGSE TS B
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oD L5, ZORETHHEINEZY s VYD
T—=RIZIF 1 ODEFENICET VY TR DADREEN
5720, #3147 0fTHORBE LA G IS, SE
TIXEHE»STEE 1 OFEIC Lo THitianzy 1+ > K
F=Rno<A 7 afTHOREEITS.

EH 1 THEINDEAIA T I Vv NUDT—X
WBIERT—ZBIRY) v T7EINTWSEZ tﬁfﬁﬁ%“@% D,
E%?—&ﬁ*ﬂ@?—atﬂbfmﬁéﬁotg
TATF 4T 4 Y RUNITEE S 2 & n%%%
THEMRENRDHD. UL, AFETHEO D & 5 RMuhia
iz oW TCTIfTEE LS OMMIIRETH S, £ T,
EHE2TIEV A VY FVRHEZEENTVWAITEI IRV TRD
BB EWTEI S RV EZDY 4~ R DEMOTFHE SN
Vet s, 6 BEBTEHEROFHNIZMDONET—XZ2EL,
EHE2DOFERIZI > T EINZY s VY R TF—2h o6~
A 7 afTEIOFH%EITS.

3.3.1 Nodding DFRFHICHEAT 2 HFHEHH

Nodding IZEADO EEAENENT 2720, K2 I1ZRT
pose_Rx %4 % Nodding DT 572D v HT7—& L
T35, AETEELEZT—& 2y b5, KRR
D¥I\W Nodding D FYIRAGERFEIN 1.44 D TH B Z L1123
LY+t Y RUEZ 1068 327V —24), A—=N—=Fv 7
X50%e T3, ZOLET4 VY RUIENKRETEL L,
IZ Nodding D & 5 12flid < 1 7 af78 & b & Mkt A%
WITENZ DWT, fTEIE LS ZEE Y « v R oAU
HENZH Y TAVEDRBALTCLEDS. LEdoT, Ua
VRUEE ERRO LD IZEREL 7.

3.3.2 Talk OFRBICFERAT 2HHEME

Talk X EE L FTEPRELEHL 20, X2 1R TR D
T 62 F L 66 FHDRMUSDOIEREE Talk 23T 5720
DY F—KeF 5. 712 KNUiEIX Nodding & [F Bk
W4 Y RUEIE32 7V —4, A—N—=5 v FIE50%%
5.

3.3.3 Smile DEBHEICDOWT

Talk & Nodding (Z2\W\W Tk, RERINIHAFT B~ o1
TEIDD 1 7 L — L0056 OFRFIAEETH 52, Smile
omfi17v~A®ﬁ@#bmﬁﬁTbT%é EHET
BREPEHORBIZL2HELH Y, FEHOPGILIERIC
B AN ’Eﬁnéﬂ*ﬁf;%jﬁ% <MELTWS[16]. L7zAio
T, AHFETIIBETFOFIERIZ X 2 EED 5 Smile DFRFH%E
it U, #ED SO Smile DI IThORVWED LT 5.

34 XA UDOTERHETINOER

et 2EE 7 L 3 X 512 1% Random Forest Z £/ U 7=.
FHETINOMEIZIL, Python DEWFE A 77 ThH
% scikit-learn [17] ZFHWTEH D, 737 A — XX scikit-learn
DF 7 ANV NRETH 5. BhEEE 7 )V 31 A L2 Random
Forest Z #IRT 5 H & U T, fTEIZEICEET 5 1Tt
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1 FEEY A b

Function Description Formulation Type
mean (s) Arithmetic mean =% Zl 18i T, F
std (s) Standard deviation o= \/N Soisi(si —8)2 T, F
mad (s) Median absolute deviation median;(| s; — 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 = SN 82 T, F
entropy (s) Signal Entropy SN (eilog(ei)), i = si/ Z;V:I s;j | T, F
iqr (s) Interquartile range Q3(s) — Q1(s) T, F
autorregresion (s) 4th order Burg Autoregression coefficients | a = arburg(s,4),a € R* T
range (s) Range of smallest value and Largest value | maz;(s;) — miz;(si) T
rms (s) Root square means \/ ~(si+ s34+ +5%) T
skewness (s) Frequency signal Skewness = 9)3] F
kurtosis (s) Frequency signal Kurtosis E[(s —3)4/E|(s — 5)?)? F
maxFreqlnd (s) Largest frequency component argmaz;(s;) F
meanFreq (s) Frequency signal weighted average SN (is:)/ Zj\f:l S5 F
energyBand (s, a, b) | Spectral energy of a frequency band [a, b] a%b-i—l Zi’:a s2 F
psd (s) Power spectral density Frleq SN s F

N : signal vector length, Q : Quartile, T : Time domain features, F : Frequency domain features.

22 [13][14][15] iIZBWTHEEPREINTWE 72D TH 5.

4. EBRAR

4.1 EEBFIE

4 NOWERE I ESNZHRNEIZOWT 5 BT 1 A
AwyarvEFS., TDELEDTAAHYYaryORNE
1, WEREDFRIEERICERFEL VLS Rl DTH
D, KENKHMLUTLE S DEHSOEED 2 FITHKS
NBE52 P EY 7 2ER UL Bl TREMES 520 E
M2 RE). TaAAvYavE2RTO TR -E, &
WERE IXESBEDOY T 7 0iTEIID\WT 360 EH X T2
Lo THREIN-FED SHEREZITVIRY VT %2(TS.
RERH X, ELAN[18] L WOHRYF—RIZ/H LTS
RY) Y7 %175V 7 MEMHL T, THETA V Q&) %2
BLUESBESIZN LT3 2D A 2 9478 ITalk] Smile]
Nodding] IZ2WT IR V27 %475,

42 F—=4Ytv K

20195 A7TH»S 6 A5 HOMRCHEEBREFEML 7=,
GHTIORIDT A Ay aviZBlT 57— X 2H0EL
2. REEWBFEMRERERKEZIECFZ A2 —
T A VT YVAT LAREEDOTFE 21 AREEBRE L LTSN
L7z, ZDO5B5HIE 174 (55 9%IF2RSM) TX
Wik a4 (Ob2/F20FM) THhotz. T—KEvY b
BUERT DI H-> TEFHTOR 130 HHEL 2. FD%
KDEEIFTIRY) Vv ITDEEIZEDP I N
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4.3 FRHEEROFTESE

BWFEEOE TNV ONAMREZ P 2 72D IZ R ER
AEEE WS, BS5ETE, SEBREOLETOT 4%
1207 =Xty be#A, K-2EIRZAEMGEEE (K-Fold
Cross Validation) 12 & 2 5Hii %17 5. K- ER ML
X, =Xty b2 KMEOY TRy MZOEIL, 1 D20Y
Ty MIHUTERD O K-1HOY 72y N &AW THERH

ETWEMTT 5 HETH S, AETIE, KOEEZ 5 L
EL7-.

BOoETIE, SWMED I BOI—T 17 IZMT 5
T—=RE 1Ry ¥aveiRx, —EkEREMRGEE (Leave-
One-Out Cross Validation) 12 & % 2k & K¢z 510_ETO FHl
ROMGL TS . K EREMRIEEE X, H5 1
Ly a il UTEIOETDE Y ¥ a v AW TERHR
EITWVEHMET 2 HiETH B, ZOHETIE, FERINED
TWBT—RIZH U TFHZLTD 728, FHIKERZ RERS
LR T e REE 2 B,

5. XA O TEIDRHEER

5.1 Nodding DE85

B 2 1Z/"9 pose Rx k5 (BDBEES[FMDOME) oA
SAT A4V T4 Y RUEIZE - THil U 2R 2 v
THEMEEZ2TV, EREINZET VS Idle (fiIH LT
W72 UWVREE), Smile, Talk, Nodding @ 4 FEXEDEED R
7R o7z. 2O & E, FZ Nodding (2 2\W iAo EhE
& AT 2 BEWEIETH 5 72 DO B/E I A
TH Y TNENBERE DL, 7T AROY > TVEITK
ERMOPFELTLED. AR T X2y Mo
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Ground Truth Micro Behavior
Ground Truth Micro Behavior

Nodding- 115 249 153 521 Nodding - 378, 186 123 351

dle Talk Smile Nodding Idle Talk smile Nodding

Predicted Micro Behavior Predicted Micro Behavior

[ 3: Nodding % X G 8% U X 4: Talk %2 X GIZFRER L 7245 4 5: Talk % 6 SUIZFE U 7245 X 6: Talk & Nodding % X{ 4512

7= fE SR DR FAT A ROIEFRTTS

WL 20 I A08EGTS &, YV ITVEBDE WD
AZFB Mo TLES DEI TADY Y TNVEENT
YUV EITIBENRD L. L7zA o> T, Nodding DY >
IVEIZE TS S A0y v IV BEBSEIES. Z0F
B 7 v 2= v eEn 5. RiliERoRRfT
W%H3Kf¢.NMMg®W&#EF®f@ Nodding
HER, HEE, FEZAEHNL, TOFHRIZOVWTR2IZ
N

Nodding ® F {E 1% 50.9%T&H > 7=. EfET — X H Nod-
ding DHEITH U T Talk &338G#K, B U IXEMT — X0

Talk DA IZX LT % Nodding ¥ i L CWaHAH%
RSN D, ZhiX, Talk RRZEEHINE K ETizfEN

TWBZEDFEREEZLSND. TOFE, AT 1V
T v BRI & o THIH & 4 2 R 2Y Nodding & %8
LU, BHEBPL < RELLEEZSND.

5.2 Talk DR

OpenFace W13 2 RBUSPASODRE2HHL, A5
1F 40704 v RUEIZ L > THIE U 7R EE D S Idle,
Smile, Talk, Nodding ® 4 FHEEHDOH/EDFEFHZE 1T > 7=.
Z D& &, Nodding DFEi & [FIARIZ, Nodding D ¥ >~ 7
BlizE oo~ 72078z oW T YA —Yr 7Y
T5. AR ORRITHIEK 4 12K, Talk O H
D720, Talk IZDOWTOMAR, HER, FHEEZBAHL,
ZFOFRERIZOWVWTE 3 ITRT.

Talk @ F ffi% 68.4% & LIS WMETH 5 Z & W HERT
7273, Smile D FAHIZDWTH 67.9% & Talk & IFIER U
BETHDZ DRI N, 2L, Smile BWFKET S
BRizE O 2BHIT 5720, DOREELSREEICKRL &
Zrio60b. LU, TVvE—=—H%r 7)) v 7ickhEXE
912 Smile DM EUZAREMERIEZ 5ND. T
T, TYR=H%2 TV V7270 TICRBMET - 728ER
DRFEFTH %K 5 1Z5R 7. Talk D F{El% 69.4%TdH 3 —
F, Smile ® FfHIX 52.7% LK TFLTWBZ &5, DR
EDAT Smile 2AHBTEDIIRNHETHZ L EZ 5N B.

(© 2020 Information Processing Society of Japan

Vo0l1.2020-MBL-94 No.40
Vol.2020-UBI-65 No.40
2020/3/3

Ground Truth Micro Behavior
Ground Truth Micro Behavior

dle Talk Smile  Nodding dle Talk Smile  Nodding

Predicted Micro Behavior Predicted Micro Behavior

ROBRITH] (7 X— AU 7= AR DR E TS
VN RINT 80
% 2: ¥ 3 5B H U7z Nodding D3 - BHE - FIE

Behavior | Precision | Recall | F-measure

Nodding 0.504 0.515 0.509

£33 BAPSEH LUK Talk DEEER - HHE - FH

Behavior | Precision | Recall | F-measure

Talk 0.727 0.645 0.684

% 4: ™6 SEH L7 Idle, Talk, Nodding D5# &% - Fl% - F

Behavior | 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

5.3 Nodding & Talk D [ERER:;

Talk D FRG% & Nodding DERFKIZH W S W RE % &
bEET—REMHL, THETLRKEDTFIET Tak &
Nodding D#Ri#% RIRHZIT 28 - 72, RS R OR RIS %
X 61Z7R7. F7z, Idle, Talk, Nodding IZ DWW THE X,
HEE, FE2HEEL, ZTOMBIZOVWTE4ITRT. l
3 L6 DRFATHZ KT 5 L, nm%NMMga LA
i E 72 1% Nodding % Talk &L CTWAHBENKEL
WAL LR TE S, Zhid, REEZHEAGDYE

ZEICKDEDO EFOHEE LD DD E S OREED
Talk DRI HE L 2D FEZAS5NS.

6. @Jz'{t/m%%% L/ 7‘-\:7’( 7 l:l Ej]o)u:uu

FEEDI—F 1 VT B~ A 7 aFEO Tl & E
U, RETIHEIETER2 & ULEFEEHWVWT, B
BATAT A VT T4 NRIZE D F—XEHEMEL
<A I ufTHORMEIT R o 7.

6.1 Talk D85

IEf# T — X 1% Talk BASA D T <)L % Other (Idle, Smile,
Nodding) & #L&b Z &, Talk & Other D (il ¥ % 177 -
7. MTIZPHO—flERS. LSS THIEMR, RO
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Talk Ground truth and Predict

[X] 7: Talk DIEfE &GRSR CHBE D= W)

Talk Ground truth and Predict with smoothing

4 9: Talk D IEME & FRFAER CREEZ DEWHI)

T IR AR L, BAEOFIX Tak 7V, ZHOME
Fitld Other 7 X)L Z2FK L TW5. Talk OREKITE AR
fTZATW5B—7, Talk 21774 > TWRWIZH D S 3 Talk
ETFHEINTVWEZEHWHERTE S, DED, ZoHlizD
W& Talk @ Recall 1 E WA Precision 2MEW,  Z O[]
FIFEAEDRY Y a v THIERI N, THIEE iR
U722 7% 8 1Z/mRT . MRfHZE W Talk O FHIAALD
RENDZLIZE o T EIGEVWEEERIZ A - 72,
WIZ, Talk DFHEEE IR WEERZK 9 IZRYT. 2D
T 7 IEELFETH B, Tak 272> TWARWVWIZHEEDLS
F, Talk &> 72 38iE BHRIIT R > TWVWD Z AR T
5. EEICEHEZSBHEL, 0L RIGEICHERHIFE
HELUTWEh%ERLZ. X9 OHERE DL, Tak 247
RoTWRWRIEBIZE 24 ZAL, HTHEE2HRDS L V-
TEfER TR TWB Z MRS Nz, ZoXk5ROR
WITFEET BV EABORKTH D EEZHND.

6.2 Nodding D25
Talk DR & MARIZ, EfET — XX Nodding LA D Z
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~)L % Other (Idle, Talk, Smile) & L& Z A, Nodding &

Other ® —fEN ¥ %177 >72. UM L, Nodding iZfhd~

17 a7 R TH Y TVBRDIR W), <1270

TFEHOY Y TV ENS VY Vv T RTFOIRERD . NS

VY VTITIFRD 2B DFEREZS5ND.

(1) T=388z27 Vv X—=%rT) T UBHEEET V%
fERT 2

(2) T8 A—N=—H T T UEHEEET LV
fERY %

Other DY > 7V % Nodding DY > FIVEIZETT v
=Y TY) 7L, BMFEIZL2RBETNVOMERE
fTolz. TVR=H VTV LTI VIV ITEN
72T — AN SER I N BEWEEE T VI &5 FHRlE R
X 10127, HOR X Nodding 7 )b, 22 [ &I
Other 7 X)L AFRLTW5S, IEfift & iRalis R % ks 5 &,
Other IZ LT Nodding & FHIZZ < TN TWVWD. Zhid
fadrwy > avizonwThFAkICHERIN-.

Other DY ¥ FVEUZETHWEMI LI LIk >TNT
VIV T ETY, EEEEICXZRBETNVOERELT
Rolz. ZOXIITHEEZY Y TIVBD DR T TR
DTF—REWNIEEZL2A—N=—H T VT LT
R, ZOBOLA—=N=H 2TV 707NV TY XALITIE
ADASYN [19] 2 L7z, A—N—HY 7TV vz
TNT YV TEINTT =R S ER S NT-HEEEE
FNMZE B FHFERZM 11 I12RY. M10 T35 e
ADASYN Z# WA —N—=H 2 TV T L BT —X %
W7 BEE TV O ADGRREBAEA L, K 0RED
BFWEESITATWD Z DRI N, Zhidfior v
Y a ZDOWTHFERICHERE I 0.

UEED, XSV U ITDFEEIZDNT, F—N—Hv
TV TR AW FIEO S &0 EREEE I & B R
R ET5ZENHERI N

6.3 Talk & Nodding D24

{RIZ, Talk & Nodding DF3iTHW & N7 R & i A
%, Talk, Nodding, Other (Idle, Smile) @ 3 ff43%H
IO KM EE TV OMER 21772 572, £72, Nodding
DRBEE 2 ELXE 572D, ADASYN 7TV X4
WEBRA—N=P T T %fFi o7, ROy a
VIZDOWTTFRIL R AR 12 EH 13 12mRT. ZDE &
7T 7R ERAFEADEDTHS. 12077 71K 10
LI ALY YavyDTF—RTHs. TNTHDOTH
iR A2 SM8d 5 &, Talk & Nodding D8 FRFIZFT 5 Z
LIZEoT, M UTRMEIT O BEL D BHENKEL
MELTWRZ DR TES. £72, X 11 T Nodding
&R AT R o T2 T AN 12 Tl Talk & IE U < 8B5S
NTWBZLDERTE B,
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Nodding Ground truth and Predict

B4 10: Nodding D Efif & FBFHER (T v & —H TV v )

0 150
Nodding Ground truth and Predict

[ 11: Nodding D Efif & FRFAER (A — =% > TV v )

7. ER

7.1 Smile DFRFHICDOWT

% 5% T, Smile DEEFIEODOFAE LS TIXHRHETH B
EERETR o7, 51T, 563D Talk £ Nodding @
FHNIZHNZ T Smile DFRFZBMU 725 EDFERIZDONWT
B 14 (2R 7. #REOHED Smile D7 RV ERT. Z Ok
B s, IEMEH Smile TIXZRVIRFEIZN L T Smile & FH]
INTWVWD ZDERIZEL L, DF D HEERH ML
Z MR I N, ZThiE, Smile iZIXAZBALU RN SO
1% T2 EEPHEHWTESIBEREERD X -
PEHETDE-HDEZILNE. LW -oT, OO 2k
BEE U THWEMEE T, REYREE™MThbNT
L %5728 Smile TZHWH > 7wt U CEEREBVPFHEAEL
eEZLNS.

72 A—=N—=%2FY U JIZ& B Nodding DERHFEE R
EFiZDoWT

% 6 FTIX, Nodding D8N DA £ D 72127 —
N=H TV T %fTlhotz. TORE, 7ox8—Y 7
VY Nk BNT Uy IR TREREELS W EL 7.
TUR—=H T TR AWIGE ORI EWEKIZ I
B2 TV DR OM P I L o TERINZET
VOREMENZ ERFEIT S NE. EHEEICLIHED
BWETILVEERT B 72D HDBED T V& T —
RAWBETH L. L L, Nodding IZHkGEREHAE < FE
mEE DRV A 2O TFEORD, TUYR=Y T T
BT CREEORWETVDRER SN2 EZ6NE. A
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[l Tak [ Nodding

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

12: Talk & Nodding DFRAEE (H 1)

fTalkk [ENodding

100 150 0
Talk and Nodding Ground truth and Predict

13: Talk ¥ Nodding DRGSR (f 2)

TR T L7z ADASYN 13, 3> FVEBRDRNT 5 2
ity 5 AL OB U CEAMICHERL T — X 28N
BETILIYXLTHB. 2F0, $V TUEDEL NI S
AT TRMEINTLU S WO @ WiHgIc DWW THE
R T — 2 2N TW\Wa 720, XOBEOFEL
B EETVRERSINZEEZOND.,

8. BbhHWIC

ARETIE, =T« VI OERNZITHME L LRIz ET
T, I=T 1 VIHIIRET E A 7 0T8I % BED 57
WD TFHEERELZ. BAEE»S Fl2HEIET S L,
Talk 1% 68.5%, Nodding 1% 62.9%, Idle % 69.4% & 7 - 7=.

RIZ, TRV« VRO NIZEENEGEE2EE
U7z~ 7 a8 O8#% 17\, 1B & iR R o ik %
17725 7z. BT Nodding O M E ML WVIREEZ, A —
N—=Y > 7)) VT DFHETHS ADASYN (2 & Y, Nodding
DY ¥ FIVEE BB S &2 Z 212 & 0 B EH»
M EU7z. Bef4i2, Talk & Nodding DRl [FRFIZFT 5 Z
CIT KD X HITEEGRERAEA U, &0 IERER TR I RE &
oTn.

SHOBLL LT, BiFA T Smile D% TR -
TWRWY, TR E2SEIIT7 L —LBICEEEES%
W7z Smile DZMEREFELMALGDLEL Z LAE R
oNnd. RfFETRELZFEEZHVT, EEOLAT7 1+ A
PHEBRGOT— X E2PEL, WMEEPHEEL <~ /0
FEHRED LS IZEBLTWEPIZOWTHIFL, I —
T4 VT DERNIGFHE 2T A S LRI NS,



BRUEZMRRE
IPSJ SIG Technical Report

Talk [] Nodding [ Smile

Ground truth H

Predict II

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

14: Smile D% G U 72 A5 R

F—4ty O

AL TIE, THETA % W= Esg s, Eisk & i
ETEEHC X 2D T bz, BN IR R M ERE D EE

OB E Z5HA, SRGHISERE OFEHEAZEHIIL TV
5. INSDTF—XEv M, M3B (Multi Modal Meeting
Behavior) Corpus &4 L, WsEx HiWE U72E % W4
ZHCA LT\ B [20][21]. M3B Corpus (& X % 4 &
Wo i NEREHERL TW5. BOBEBIZOWTIHE,
OpenFace % W T RFHICA#L, TRPHOBHRIZOWV
TIFEERIZTE I I L > THEAERZ R 2 08 %
77> 7=,

BIEE AWEEIE, IST X &%), BELY, Society 5.0 E
BULIAR R R, OXEOD LEHINTWS.
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