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Analysis of Falters in Conversational Interaction
Using Algorithms to Detect Nonverbal Activity

SHOGO OKADA,"* MAYUMI BONO," YASUYUKI SUMI, 3
KATSUYA TAKANASHI™? and KATSUMI NITTAf!

This paper proposed an algorithm to classify to non motion patterns (such case that hand
is set on home position ) and motion patterns including gestures automatically by using Hid-
den Markov Model. To understand the structure of conversational interaction, we analyze the
transition of gesture patterns classified by the algorithm and nod patterns used in an explana-
tion task. In the task, two participants explain the contents of animation to one participant
cooperatively. The result of the analysis shows that a listener tend to stop nodding when
explainers hesitate in speech. Thus, it is useful that we use the features of timing of nod for
detection of hesitation patterns in speech.
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Fig.1 Proposed approach
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Fig.2 Sensors used in this research
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Fig.3 Example of detection result of non motion interval

and motion interval
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Fig.4 Explain task by three participants
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Fig.5 Transition of nonverbal patterns used by explainers and a listener

02 000000000O00DO0OO0O0DDOO0ODOO0OD (DOoOo
1000000000o0o0ooOooooooooooboOooOo
000 20000000000000000O000000O 300
oooooo)

Table 2 Time when non label interval exists and types of

conversation scene

No. | 0DOOD [s] | DODO [s] | 0OODO [s] | OO0 -
1 34.52 34.75 0.23 1
_ —
2 48.06 48.69 0.63 2
3 117.08 119.33 2.25 1 06 0ODOODODO
4 154.66 157.04 2.38 1 ] 3
Fig.6 Scene where explainers say uncomfortably
5 186.63 189.69 3.06 1
6 200.48 200.65 0.17 3
7 223.66 223.95 0.29 1 _ S
meAEL ———
8 273.20 274.07 0.87 1 gesture
9 332.33 333.26 0.93 1 StEA#E1
FEEEXRS
10 362.96 363.90 0.94 1 e _:
11 382.80 383.00 0.20 3 gesture
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Fig.7 Scene where listener requires re-explanation
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Table 3 Influence of non-verbal channels on accuracy of

falters

00 O00:R 000:P
(1): 3000000 1.00 (8/8) | 0.05 (8/146)
(2): (1) 000000000000 | 1.00 (8/8) | 0.15 (8/52)
(3): (2) 0000000 1.00 (8/8) | 0.73 (8/11)
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