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Figure 6: Results for ESNs applied to data of the same and of the other culture, on the left hand for “na”,

on the right hand for natural feedback.

5 Discussion

Table 1: Classification of natural data

with “na” trained networks: Percentages

of subjects that reach an accuracy higher

than 50 / 60 / 70 / 80 %.

Mean performance 67%

Standard deviation 13.9

better than 50% 92%

better than 60% 67%

better than 70% 46%

better than 80% 21%

Our approach worked for “na” utterances as well as

for utterances in natural language. From male persons

the natural feedback could be recognized even better,

while from females the “na” condition was easier to

classify. Although not significant, these differences fit

the experimenter’s observations that most female per-

sons easily used prosody in “na” feedback, while some

males had difficulties to convey their intent without us-

ing words.

While some test subjects produced speech including

high prosody, others relied more on lexical information

using adult-directed speech. This could be prevented

in further studies by developing the experimental de-

sign more carefully. For Flobi it has not been proved that he triggers infant-directed speech, so

he might have been perceived by the participants in different ways. It might also be an idea for

improvement to choose a more child-like voice for the robot’s utterances.

The usage of prosody in feedback appears to be also highly situation dependent. Concerning

the scenario, a task without any usage of lexical information might be better suited to enforce

more emotional responses. Also a continuous task where the user’s response directly influences

the robot’s next action could yield stronger prosody.

As the generalization properties seem to depend on the quality of the training data, training

with data from actual infant-directed speech might be useful and could make it possible to also

classify cases with more subtle prosody.

MFCCs are the standard approach for speech recognition, but are also often included addi-

tionally to the prosodic features for emotion recognition tasks. That MFCCs alone proved to

work so well might be, because the MFCCs contain the whole speech signal, which can not be

reconstructed through the prosodic features alone.

Looking back at our research questions we can conclude that differences between German and

Japanese users seem to exist. A network trained on German data works significantly better on

German audio data than on Japanese audio data, but a significant difference cannot be found the

other way round. This could result from the fact that the prosody in Japanese was often very

indistinct, at least in the explored group. The reason for that might be cultural influences, as a

clear “No” is rarely used in Japanese everyday language.
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Furthermore, it is possible to recognize positive and negative feedback from utterances in a

speaker-dependent way. To some extent also speaker-independent networks would be possible

to implement; but we observe very diverse strategies of giving feedback intra-culturally as well

as inter-culturally. This indicated that a general solution is difficult to achieve and a speaker-

dependent model for classification would be the better choice.

References
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