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Time-Structure Discovery from

Multi-modal data of Human-to-Human Interaction

Ryoner Fukuma,*! Yasuyukr Sumrt!
and TOYOAKI NISHIDA!

Recent popularisation and enhancement of computers have been promot-
ing development of daily-life-support-system in many domains. However, a
truly valuable support-system requires an ability to understand human-to-
human communications. These communications have variety of structures with
speech, gaze-movement, etc. , which are elements of communication. Although
many researches have been performed to human-to-human interactions, these
researches use mostly top-down approach, which analysts clip scenes, and anal-
yse one by one. Moreover, in this approach, analysis of long-time-recording are

tough since all scenes are annotated manually. Therefore, making statistical
discussion are difficult in it.

Here, we propose a new approach of bottom-up analysis with automatically
annotated interaction data in this reserch. In the approach, we convert all an-
notations into N-gram model that represent changes of interaction-state, and
then extract features brought by the interaction structures.
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Fig.1 Interaction recordings under low-restrictive environmet

uoboodooboooooooobooooooooObo0obOOOoobOoooDObOOobObOOooDoOo

goooobobooooooobooooooobooOoboOoobooooooooocOoOoooooDoboo
gbooobooooooboooboobobooobooooooooobooobooooDo
gobooobooooooobooboooooboooobooboooobooooooooDooo
000000000000000000000000000000000000000%
gooooooooooooooobooooobooobobooooobooboooooDoboo
gooooboooooooboooooboooooboObOOOo0ooooobooooooDooboo
gobobooooooobooooboooooobooooobobooooobooboobobboooooDooo
goooobooooooooboooooooo0oooooooooooboobooooooObboo

00000000000000000000000000000000N-gram® 00000

N-gram D00000000000007 0 Cavnarw® 000000000000000
00000000000000000000000 CavnarwD N-gram 00000000
00000000000000000000000000000000000000000
0 Ngram0OODO00000O0000O0O0O
0000000000000000000000000000000000000000
00000000000000000000000000000000000000000
000000000000000000000000 30000000000000000
00000000000000000000000000000000000000000
00000000000000000000000000000000000000000
0000000000000000000000000

Vo0l.2009-UBI-23 No.23
2009/7/17

Poster 0 Poster 0 Poster 2

/// ~. -
" ‘ / e
Gubioct) Gubiec) Pl

() DOOO 1 (b DDDDO 2 (c)0OooDO 3
02 00000O0oooDoooDOo
Fig.2 State of interaction
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Fig.3 Arrangement of experiment environment
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Fig.4 Arrangement of sensors to subject
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Table 1 Capture rate of eyemark-recorders and motion capture markers on heads

Subject0  Subjectl Subject2
ooooooooao 90.64% 90.75% 69.24%
oooooo 99.56% 99.90% 99.99%
0oooooooo&OOOO000 90.23% 90.66% 69.23%
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Table 2 Capture rate of motion capture markers on arms

Subject0 Subjectl Subject2
ooo 96.62% 91.83% 91.39%
ooog 90.14% 79.20% 84.55%
ooo 95.98% 88.02% 76.77%
ooo 86.33% 68.13% 90.10%
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Table 3 Number of generated annotations

Subject0  Subjectl Subject2
ooooooooo 612 577 336
goooooooooooooo 479 484 471
000000000000o0o 858 344 539
0oooooooooo 36 23 22
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Fig.5 Frequency of interaction-state
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Fig.6 Example of extracted time varying interaction structure
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Fig.7 Difference of speech frequency from

interaction position: A
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Fig.8 Difference of speech frequency from
interaction position: B
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