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Organizing Human-Robot Social Interaction
Utterance Sequence Through Contingency

Hirovuki Fuiirt and MICHIO OKADAf

For mutual human-robot communication, it is necessary to clarify how humans treat robots
as partners in social interaction. In this paper, we investigate how humans organize social
interaction with an artificial-creature-type robot that utters synthesized inarticulate sound,
which doesn’t contain linguistic information itself but can play a meaningful role in the flow
of interaction. For analysis, the sessions of nine subjects each of whom talking with the robot
for three-minute were recorded. These interaction data were analyzed based on the utterance
sequences in the flow of conversation. The analysis unit was a specific sequence of three utter-
ances: 1) initiative utterance of the participant, 2) contingent inarticulate sound of the robot,
and 3) follow-up utterance of the participant. These utterance sequences were categorized
by two types of the interaction flow according to the smoothness of the sequences. That is,
some utterance sequence proceed smoothly while the other type contains a kind of trouble
and don’t proceed smoothly .The analysis results suggest that the duration of a contingent
inarticulate utterance of the robot was organized as a kind of the “preference organization”
in the flow of interaction.
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Fig.1 Utterance exchange and the flow of conversation.
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02 0000000000000 Muu
Fig.2 Muu: Embodied artificial creature.
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Fig.3 Example of the interaction session.
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Table 1 Number of utterance and
Utterance sequence.

Subject H-ALL M-ALL |H1-M-H2| H1-M
sequence | Overlap
S1 57 25 16 4
S2 67 49 46 8
S3 76 35 35 12
S4 43 21 15 1
S5 30 17 15 5
S6 43 39 35 4
S7 57 40 39 2
S8 64 38 35 9
S9 51 18 17 2
Sum 488 282 253 47
Average | 54.2 31.3 28.1 5.2
~ =
H1 Hn
&:& w ’\
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Fig.4 Utterance sequence and the flow of conversation.
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Table 2 The demand type of H1 and the flow type of H1-
M-H2 sequence.

Demand type Flow type | Number | Total
dR Nt 42
T 19
misc 7 68
dA Nt 60
T 32
misc 13 105
dRA Nt 25
T 10
misc 4 39
misc Nt 30
T 10
misc 1 41
253
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Frequency distribution of M-Duration (rR)
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Fig.5 Frequency distribution of M-duration and flow

type of interaction.
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Table 3 Overlap and the flow type of interaction.

Flow type of H1-M-H2 Number
Nt 23
T 36
misc 5
sum 64

Frequency distribution of M-duration in Overla|
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g.6 Frequency distribution of M-duration in the
overlap condition.
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