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A Method for Mining Patterns from Multimodal Interaction Log

TOMOYUKI MORITA, % YASUSHI HIRANO,2 YASUYUKI SUMI, 314
SHOJI KAJrTA, 2 KENJI MASEtt and NORIHIRO HAGITAts

This paper proposes a novel mining method for multimodal interactions to extract impor-
tant patterns of group activities. These extracted patterns can be used as machine-readable
event indices in developing an interaction corpus based on a huge collection of human in-
teraction data captured by various sensors. The event indices can be used, for example, to
summarize a set of events and to search for particular events because they contain various
pieces of context information. The proposed method extracts simultaneously occurring pat-
terns of primitive events in interaction, such as gaze and speech, that in combination occur
more consistently than randomly. The proposed method provides a statistically plausible def-
inition of interaction events that is not possible through intuitive top-down definitions. We
demonstrate the effectiveness of our method for the data captured in a experimental setup of
a poster-exhibition scene. Several interesting patterns are extracted by the method, and we

examined their interpretations.
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Fig.1 (a) Wearable/(b) Ubiquitous sensor client.
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Fig.2 Infrared ID tag unit.

000000D000000000000IDO0000
0D000000000D00D00000000000
ooo

00000000000000000000000
0000000000000 00000000000
0000000 0O0DoOoOnDo

000D00000000000000000000
000000000000 0D00000000000
00000000 00000D0000000000
0000000000000 00D00000000
0000000000000 00000MaxInterval
O Minlnterval 000 2000000000000
oooooo®ooo00o000oO0oooOoonoon
00D0000000000000000000000
00D0000000000000000000000
00000 MaxInterval 000 D0D0ODDODODODODODO
000 200000000000000000000
01000000000000000000000
000000Minlnterval 000000000000
00D000000000D00D00000000000
MaxInterval O 8 0 O Minlnterval 0 4000000
000 MaxInterval 0 4 0 O MinInterval 0 2000
ooooood

00000000000000000000000
ooog



124 goooooooo

4. OO0OO0OO0OO

4.1 0OO000O0O0OO0OO0OO0DOO0O0
obooooboooooooboocooboooon
gooobooooooobooooooooonoooon
0000 M TalkingD O O DiscussingD OO OO OO
Ooooooooooocoooooocooo AOO
OBOOOOOOOOOOOOOOOOOOOOOO
AODO BOOOODOO BOOO AOOOOnO
0A0O0O0O0DOOO0OO0O0300000000000
gobog
gooooooooobooocoooboobooooo
gooooboooooooooooooooooooo
goboboooboooooooooooooonoooon
gooobooobooooooooooocooonoooo
gooooooooooboobooboooooooo
goooboboooooooooobobooooooo
gooobooooobooooooobooogooooon
gooooboooooooboooobodobooooooo
goooboooooooooooooooobooooon
utotooooooooooooooooooooooo
gooooooooooooooooooboooooo
gooooooooooooooboooonoooo
goooboooooooooooooooooooon
oooooo
4.2 0000O00OO0ODOOODOOOODODOO
goooooooooobooobooo
O01000000Eventtd0ooooonon
gooobobooooooooooocoooooooon
gooooooooo
gbboobooboobeoobboOoOOoOoOOoOon
gdoooooboboboobooodddle.stertd0n
OOeendDOOOOOO
00 20000000Episodel0O00OO0O000O
gooooooogoo
goboooooooboEx0ODOOOOO
oo3000dddPattern OO0 0O0OO0OODO
goboooobooooobooooooooooo
OoooooooodpPetD0OO0O0O0nO
gooooooooooooooboooooooo
odo2000000000000D0C0OODOOOGO
gooooooocooooboooo3soouooooo
gooobobooooooooooooooooooon
ooooOoooDO0o0ooooLooKOoOoOOMmOd
oooooLooKmOoooOoooooooooood
O0O0OO0OSPEAKOOOOMmMOIOODODOOSPEAKM

03 J000O0oDoO0ooDoboooooo
Fig.3 Example of interaction pattern.

04 O00O0DOOOOOODOO
Fig.4 Pattern occurred in data.

goooooLooKOOoOoOooooooooooo
0000000000 0000000O00OSPEAK
ooooooooooooooooooooooooo
gobooooooooooboooooooboooon
gooooooooboooboooobooobooboboo
goooobooOoooooooooooooDbonoo
gboooobooooooooooooooooood
gooobooooooooooobocoooooood
goood
gboooooooboooboooboooboooboo
0ooo0oooooo0ooo0ooOoHUMANOO

ODISPLAYOOOOOOODOODOOOOOOODOOO

goboooooooooooooooooooboooo
000000000 0mMmLOOKOODOOO SPEAKM
goooooooooLookKOoOoOoooooooo
gooooooooooobobooooooobonoo
goboooooooooooobooooooooboood
gooooobooooooooooooooboooon
O00OSPEAKOOOODOOOOOOOOOOOOO
gbooooboooooooobooocoooooboooo
gborgoooooboooooooboooboocoooo
gbooooooooooooobooooooboooo
goboooooooooboooooooobobooooo
gooooooooobooobbooooooDboobo
goooooooooooboooboooooobooDoboo
goooooooo

0000000 AO00OD BOOOOOOOOOO
gbooboooo 30booooobooboooooonod
bbb 40000 200000000000C0OO0O
oboogd

oooooco0oooob0o 4000000000000
SPEAKOOOOOODOOOOOOOOOODOOCOO
gooooooooobooooocoooooooboooo

YOSPEAKOODOOOOLOOKOOOOOOOO



Vol. 47 No. 1

000000000000000000000000
000000000000000000000000
000000000000000000000000
00000LOOKOOOODOOOO0OO00O0O0000o0
000000000000000000000000
00=000000000000000000000
000000000000000000000000
0ooooooo
000000000000000000000
LOOK 000 SPEAKD 20000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
00O0000000000000000000000
0O00000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
020000000000000000000

43 0000000O00O00O00O00O0

4.3.1 0000O0OOO0OOOOO
00000000000000000000000
00000000000 0000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
onoo®»47g
000000D000000000000 LOOK O
0000 SPEAKOO0O0DOOOOOODOODODDO
000000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
00000000000 0000000000000
000000000000000000000000
0ooo
00000000000000000000000

Jddddd0o0ooooooooobooboooooooooa 125
| Event A i Event C |
EVent B
B time

05 0DO0OD0OO
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