FEREA N LHIEE A2
Japanese Society for
Artificia Intelligence

ANTHIBEA =W RER
JSAI Technical Report
SIG-Challenge-B303-01

gooogobobood - oobbobbbooboounbuooboogbon

Smart Posterboard: Multi-modal Sensing and Analysis of Poster Conversations

ogoon
Tatsuya KAWAHARA
ogoon

Kyoto University

Abstract

gobooooooobboboboboboon
goobooboooboobooboboooooaon
goooooooobobooooobobooa
gbooboooobbobobobbboobbon
goobooboboobobooobooobobo
goooboooobooooboobocobbooooo
ooooobooboboooooooooa
gboobooboobboooobboobod
gbooobooboboooboboobobbobo
gbooooooobooooooboooooo
gbooooboobooboooboooa
goobobooobobooboboboooooo
gboooobobobbobboooboooooon
gboboooobooooooobooooooo
gobooobbooobboobbobobn
goboboboboobooobogoooboon
gooaoo

1 0000

oooboboobooboboooobobooboooogo
goobooooobooboooboooogoboooooooo
oboooboooooooobobobooooooboan
gbobooooooooobobOooooooooobooa
goboooboboboooboobooboboboooooo
goooooboooooooooooobooboo
000000000000 000O0ODOOD [jooooo
2000000000000 U0LO0ODoUUOoOoOooOoo
goo
gobooooooboboboooooboo=00000
O00000O0o00O0oooOooooOooOooo [3,4,5,6]/0
gobooooobobooobooboooooboooonoo
00000000 oooooooooo(ICcTt)oooo

oooooooopooooIcrooooooooooao
goooooboobboooobooooooobooooon
gobbooooboboboboboobobooooooDo
obooooooooboooboobbobooooobobonog
ubooooboooooobooooobobooooooooon
obobooooooooboooooobboooboooooon
oogo
goooooooooobooboooboobooooao
gbooOobooooboooboooboooooooboooboon
ooobooboooobobooboobooboooooo
gooooooooboobobobbooobobooooo
gobooooboooooooboboooboooooobooobo
gobooboobooooooooboooobobobooooo
gboboooooboooboobooooboboooonoo
goboobooOoobooooboboooooaooo
Umoooooooooooooooobooobooooon
goooobobooooooobbooooooogo
gbboobOoboooooboooooooooobobo
goooouobooooobbooooboboboboo
gooobooobobboooooooooooboobooo
gbooboooboooooooobooboooboboo
goooboooooooooboooooboboooooo
goooboobooooboooobobooboooooogoo
goooobooooboobbobobobobobooobooonoo
gbobooooboobobooooooobooooooon
gooobbooooboboooobooboobooooogo
oboooooooboooobooooboooooooo
goooogo
gooooooobooooboobooooooooaon
gooooboboooboobbobooobooooboooo
gobobooooooooboooooobobooooogo
goboobooooooobooooooooboooa
gdoooooobbooobooobooooooboooon
oobobobooooooboooobooooooooo


nakadai
タイプライターテキスト
社団法人 人工知能学会　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　人工知能学会研究会資料
Japanese Society for                                                                                                                                                                                                         JSAI Technical Report
Artificial Intelligence                                                                                                                                                                                                       SIG-Challenge-B303-01


[mental

[behavior]
state]

[signal] [speech act]

prominent
Reactive
Token

Question
(substantive)

Question
(confirming)

) Eye-gaze
Vlde°< (head direction)
-Noedding-

Audio<T Backchannel

interest

compre-
hension

Ul.00o0oboboooboboooobooboooboog

gooooooooobooobooboboboobooa
gbooooooobooboboooobobobooano
000 (speech act) 0000000000 DOOOOOO
O0000000000000 (reactive token) 0000
0000000000000 (confirming) 000000
O (substantive) D 000000000000 OOOOO
gooobooooobooobuoboobbobboon
oooooboooboooboobbooobooooogol
gooo

gooooogd 2000b00000bobooooo
gooooooob3bobobol1gooboboooboog
gboooboobbobOobooooobooobooboboooo
obo40000010000000000000000
godbbooboooobobooobuobobooosbd
ggblioboooboboooobooooooobo
bOoboobooobobooobooooooooon

2 Jogboboobbbbooooon

21 ODO000OO0O0OO000O0O0bOObOOg

0000000000000 000000000000o
0000000000000 0000000000o0on
00000 [7,8000000000000000000
000000000000 0000000000000
00000000000 0000000000=0000
0000000 0000000000000000000
00000020000

0000000000000 00000000000
0000000000000 00000000o0onoo
00000000000000000608000000
000000000000 000O0Kinect0OOODOO
ooot

0000000000000 000000 (ground

0000 Kinect 0000000 D0O0O

19-ch. Microphone Array
(= Ff

U2 00000000000000

truth) 0000 000000000000000000
goboooboobooboooooboooboooooooon
oboooboobooooooboooboooooooobobo
gboobooooooobobooobbobobobobo
goooobooobobboboo

22 000000000000

gboooobboooboooooboobooooono
4300000000000000000000000 0o
goobooboooobboboboobooogo
O0oooodoooooliooooonAgOoOoo
goooOooooooooOo20000o0B,COO0OOO
ggooooooooobbooooobbbbbboooo
gboooooobooobooobboooobonbooon
goooobobooobooooooob 200300000
ggo
gbooooboooobbobooooboboooyd
ooooOooooooooo(IpPu)yDoOooOoOooOo
0000000000 mOooOoooooooooo(esy)
gboooboboooobooooobbooboboooooa
gooooboobooooboboboooboo
gbooobooboobooooooooobooobon
gogooobobobbooobooooobbobooaoo
gooobobooooobooobboooboooooooo
gooooooooooo
oboboooboboo2012000000000000
oboooo40000000000oobobooboboo
goooooooooobobooboobobbbood
goooao

3 Uubbobouuuoooubobugaognn
gdd

goobooooooooooboooooobooboobooo
gobooooooboooboooOoooooooooooo



Image Processing

Person (Face)
detection \

Audio Processing

*Beam-forming (DS)
*Separation filter (ICA)

Speech separation ’

*Speaker detection (DOA)

Gaze detection '
(head direction) *Speech detection (VAD)
. { +Reactive Token
i *Question classification

Prediction of interest & l
comprehension level

Speaker diarization ]

0 3 gboooboobooboobuoobooono
oo

gboooobooboooboobooboboboooooa
gbobOoobooooobooboboooboooooboan
gooooooooooooboboobooboobbbobobo
oooboobOobo0o0oob0ob0o0oO0bO0Uon Kinect O
goooooooobooboboboobbooboaoon

gbooboooboobOoooboboooooboan
goboooboooobobooooboooooboo
oobooboboo3obbooooooobooooogo
gboooooobboooooobboobooooboooooon
goboooooooboboooobobOoobooboonoa
gobobObOooboooooooboooooooobobooo
oooooooon

3.1 KinectOOOOOOOODDOOODOOOO

O0000 Kinect DOOODOOOO0ODOOOODOO
gboobobooboobboboogoboooboooobon
gboboooobooooboooobobooooooogon
gbobobOooobooooooobooooooboobooboooo
goboobooobboo cobooobboooboood
O0o00o0o00o00o0oOoUoooO ©Yoooooo
oboooooogooo

1. 000

Kinect 00 OO0O0O0OO0O0OOO0ODOOCOODOOOOO
0O OHaar-like 0000000000 DOOOOO
gobboooobbooobooobbobon
goooo

2. 0000000

obobooooboooobooboboboooo 3gnog
goboboboobobOooboooobbobooon
gboooooobOooooboooooboooon
gooooo

3. 0000

gbobooobooooobooobobobonbooo
goooOobooobooboooooobooobobboooonn
gogbo3bobooooboboobenobbOoOoon
oobboooooobobooooboooo

4. 000000

gbooooobooooeoooooO3goboooon
goooooooooboobbooboooboono
goboobobobobooboobooobbooobooo
gbooooooog

gooooOooGpUOOOOOOOOOOOOOOO
goooooooooogo

3.2 00O0DOO0OO0O0O0O0O0OOoOobOOobbOOoOan

00000000000000000000000000
000 (BSSA)[10)00000000000000000
0000000000000000000000 (Delay-
and-Sum) 00 000 0000000000000000
000 (ICA)0000000000000000000
0000000000000000000000000
00000000000000000000000000
000000000000000000000MmMO00
0000000000000000000000000
000000ICADDOOOOOOOOOOOOOOO
00000000000000000000000000
0000000000000

19000000000000000000000000
0000000000000000000000000
00O0O0Kinet 00 0000000000000000
00000000000000000000000000
0ooo

3.3 0DO0O0OO0O0OOOOoO0ObOOoOOooOooOocoonog

000000 (speaker diarization)0 0 “0000 000
007’0000000000000 (speaker localization)
0000000 (voice activity detection) 0 20000
gobobodboobodobbobobbobooboobooo
gboboooooooboboobbooooooboooooooa
goboboooooobooooboooobooboboooon
gbobooboobobbooooboooobooo
gbooboobooooboooobooboboobbon
gbbooboooooooooo
gbooooboboobbobooboogoooo
(DOA estimation) 0000000000 MUSICO [11]
gooooMUSICODODDODOODOODODOODODOOODOO
goooooobobooooooooobobooooooo
oo00oooOoOoOowoooeooooOooooooo
000000 Pyp(t,)00OODDOOOOODDOO

3



U 10b000oa0o

FO FO DER

goooo |goooo
gooo+goo 0.880 0.515 | 38.5%
MUSIC O 0.920 0.581 | 47.5%
gooooooo 0.921 0.591 | 42.3%
ooooo 0.887 0.686 | 29.9%

000000000000000 Pyy(t,)00000
00000000000000000000000000
0000000000000000000000000
000000000000Pyy(t,9) 000000000
0000 ¢00000000000000000000
00000000000000000

0000000000 ([12,13)00000000000
0000000000000000000000000
0000000000000000000000000
00000000 0Pyy(t,d)000000

4A00000000000000000000100
00000000000000000000090%000
0000000000000000000000000
0000000000000000000000000
00000000000000000 FOO 50%000
000000MUSICODO00D0O00000000000
00000000000000000000000000
00000000000000000000000000
000000070%00000000000000000
0000000000000000000000000
oooooo

4 000000000

00000000000000000000000000
00000000000000000000000000
0000000000000000000000000
00000000000000000000000000
0000000000000000000000000
00000000000000000000000000
0000000000000000000000000
0000000000000000000000000
0000000000000000000000000
O0D0D0MODMO0MO000000000000
00000000000000000000000=00
0000000000000000000000000
[14,15)0Ward 0 [16)0 000000000000000
00000000000000
000000000000000000000000
00000000000000000000000000

goboooooboobbooobboboobooboooooooa
gooooooooboooobooboooooooobon
oobooooboobooboobbobbo0oooooooboon
oboooooooooooog

4.1 0OO0O0OOOOOOOOODOO

gboooboooobooooooooboboooooon
gbooboobooooooboobooboooboooboooDo
oobbOoO0omobOooooboboooooobooooooo
000002 0000000000000 000000
gooboooboboobooboobobooooobobooomao
gooobooobooboobooooooooooboboobobooo
goooOobooooobboooooooooooan
gobooooobooooobobOooooobOoobaon

4.2 O000O0O0OOOOOO0OO000

201200000004000000000000O000O
gooooobOODbOooObDOOoOobOoOogoobooooo
go0o0oooooooboobooooooooooog
00ooooooooooooood
04000000000 confirming: 00O O O ; substan-
go0oobOooOoooooooobooooooo

tive:

OentireOO0 0000000000 OCOOOODOODOOO

00000000 O0000500000000000
0000000000 000004 000040000
00000000000000000000000000
000000000000000000000000 4
05 00000000000000000000000
00 (86%)0000000 (102000000000
000000
00000000000000000000 (1500
00000000000000000000000000
0000000000000000

e 10000 0O 000OOOOOCODOOODODODO
gooooboood

e JI0IUOD «~0O0DOODOOOODO

oboooooooobooobobboooooboooa
ggd2000b000boooobooooobooooon
gboobobbobooboooboooboooa
goooo

5 Uubbobououuouooubbobuoon
goon

gboboooooobooooboooboooooobon
gbobooooooboboooooboobooooooboooon

000000000000000000000000000000
oo



045
LT
035

03 substantive
025 o

1
02 entire set a3
01s 02
- I I | " l
0.05
o |
1 2 3 4 5 : ) 3

comprehension level

® confirming  os

4

interest level

U4 00000000000O00D0OD

goooooobooooobboobooobobooo
gbooooooooboooboooobooboboobon
uboooooobbooooboooboobooboonoo
oooobooboobobobobooooboooboooog
oboooobobbbooboooboboobboooboOoon
boobOoooobooobooooo

gobobooooobbboooooboboooboDbon
gobooooboobooooooboobobooocobobo
oboooboooooooooobobooooobooo
ooooogoooobooobooooooooboooobo
gbooooooooboooobooboooooon

gboooooooboooooooobooooooooo
goooooboboboooooooooooooooann
gbobOoooboooboOoooboboobobooooon
000o0oO0ooOoooooooog F={f,...,fa} O
gboooobooboooobooobobonoooo
goooan

p(e|F) = p(e) * Hp(fiIC)

goobcO0bUO0O0O0DODODOODODDODDOOOOOODOO
00000000 UOO00Op(fslcgb00OO0OOOOO
goooboooboooboooooboobobobooobo
godooooooooooooooobooooon
odooooooooooooboooooobooon
0ooooooobobOo 3000 4000000000
goodoooobooooboooobobboboooboo
gooooooon

goooo 2009000 2011 00000000000O
oD 1woooooboooobb 1cooooooo
s obboooboouog 2
JoobObO0ob00oo0ooboodbooobooooboo
O0=0000000000011600000000000
000000000000 leave-one-out 00 OO0 00O
gooooooooa

5.1 OO00ODOOODOOODbOOobObOobOoOOobOoan

gobooOooooooboooboOobOooboooooo
gboooOoooobboooooboobooooobooo
goooobooooooooooboooobbooooo

g2000000000000O00000DOODODOO

0000000
FO |oODO

0oooooo 0.49 | 49.1%

(10O 0.59 | 55.2%

()00 00 0.63 | 61.2%

(3)00 00 0.65 | 57.8%
(1)-(3)0000 | 0.70 | 70.7%

U3 gboobooooboooobooboobobn

ooo
0oooo0o 51.3%
(1)oo 56.8%
()00 00 75.7%
(3)00 00 67.6%
(1)-(3)0oo0 | 75.7%

gobobOoooooboooobooobooooooooa
goboooooog

gbobooboObOOobOOoboOoo 20000000000
lie0ooobooobooOobOoooooooobooon
gpoobboodooboooobuobbobobobooobo
00000000 (chancerate) D000 00 O 049.1%0
goo

gbobOobO0ooooboooooooobooboooban
00000000000000000 70%0 00000
gobooooooooooooobooooobooobooo
gobooooooboooooooooooobooooo
goboooobooooooooooboobooooooon

5.2 0OO0O00OO0ODOOOODOOODOOO

gbobooboobooboboooboooooobod
gbooooooboobooobobobbbobobobod
gooboboooooooooobooooobooooa
goobooboooobooooobobooooobbooo
googoood

gdooooooooooboobbobo3oooooon
000000000000 0O0OO pe)0O0O0O (chance
rate) 000000 0O51.3%0000

gbobobooobooboobooobbobbobo
goooooooooboooooooobbbbooood
gboooooooboooboooboboooooooon
ooooobooog2000000bo0obooboooboo
gogobooboooobobobobbooobbooon



6 UUuQ

gooooboboobooobbooooooobbobo
gbooobobobobbooooooobooboboo
gboboooooboboooooooooooboooaon
goboooobbooooobobobobooboboooon
gogoobooboobooooboboobooooobo
gbobobobooboooooboobboobbobbo
OO0OOoooon%ioioooogn%ooooon
gobooooobon

uoboooooooboobooobooooooooao
ggoobboooboobobobboooboooboo
goboo0oobOooooobooboboobbooooboan
O0000o00oooooooo %0o0ooooooo
gooboooooo

ggobgobboobooobobboobobbobon
googoboobobooboobooooboboboboooo
ooboboooooo

HEN

O00OO0JSTCRESTD OOOQOOOOOOoOOoOooO
gooboobobooooooobooboobooooogn
oooooboooobooboboooooooz20030000
OO000OOCRESTOOOOOOOOOOOODOOOOO
gbboobOoboboboO0OdTony Ting OOOODOOO
gbooobobooboooboboooooboobooo
oboboooobobooobOoooobbooooobo
gobobhoooo4b00s0000000000000DO0
gbooooobooooboooobooogn

oo
[1] S.Renals, T.Hain, and H.Bourlard. Recognition
and understanding of meetings: The AMI and

AMIDA projects. In Proc. IEEE Workshop Auto-
matic Speech Recognition €& Understanding, 2007.

[2] K.Ohtsuka. Signal
Processing Magazine, Vol. 28, No. 4, pp. 127-131,
2011.

Conversation scene analysis.

[3] T.Kawahara. Multi-modal sensing and analysis of
poster conversations toward smart posterboard. In
Proc. SIGdial Meeting Discourse € Dialogue, pp.
1-9 (keynote speech), 2012.

[4] T.Kawahara. Smart posterboard: Multi-modal
sensing and analysis of poster conversations. In
Proc. APSIPA ASC, p. (plenary overview talk),

2013.

[ DO0OO0.000000O0OO0OOUDOOOOO:O
goooboboooobooooobooooooo. o
OO0O00oo0oOoOooooono, SpP2012-51, 2012.

[f) 000D0.00000000000000000:0
000000000000000000000000
000.00000000000000, PRMU2012-
167, 2013.

[7l 000O0O0,0000,0000. 00000000
0000000000000000. 000000
0000, SLP-67-6, 2007.

[8] T.Kawahara, H.Setoguchi,
K.Ishizuka, and S.Araki.
ing, analysis and indexing of poster sessions. In
Proc. INTERSPEECH, pp. 1622-1625, 2008.

K.Takanashi,

Multi-modal record-

0] 0000,0000,0000,000,0000.0
000000000000000000000000
0000000. 00000, 2009-UBL-22-12, 2009.

[10] Y.Takahashi, T.Takatani, K.Osako, H.Saruwatari,

and K.Shikano. Blind spatial subtraction array for
IEEE
Trans. Audio, Speech & Language Process., Vol. 17,
No. 4, pp. 650-664, 2009.

speech enhancement in noisy environment.

[11] R. Schmidt. Multiple emitter location and signal
parameter estimation. IEEE Trans. Antennas &
Propagation, Vol. 34, No. 3, pp. 276-280, 1986.

[12] 0O0O0O,0000,000,0000, Ince Gokhan.
O0o00oDoDo00o0o0o0ooooooooooooog
00000.000000000004, Vol. 48, No. 6,
pp- 349-358, 2011.

[13] K.Nakamura, K.Nakadai, F.Asano, and G.Ince. In-
telligent sound source localization and its applica-
tion to multimodal human tracking. In Proc. IROS,
2011.

(14 000,0000,0000.0000000000
gooooobooboooboooooob. oooo
0000004, SLUD-A901-06, 2009.

[15] T.Kawahara,
K.Takanashi.
conversations based on reactive tokens of audience.
In Proc. INTERSPEECH, pp. 3042-3045, 2010.

K.Sumi, 7.Q.Chang, and

Detection of hot spots in poster

[16] N.Ward. Pragmatic functions of prosodic features
in non-lexical utterances. In Speech Prosody, pp.

325-328, 2004.





