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In this paper we are describing how audio-visual corpora recordings
using crowd-sourcing techniques can be used for the audio-visual
synthesis of attitudinal non-verbal feedback expressions for virtual
agents. We are discussing the limitations of this approach as well
as where we see the opportunities for this technology.

A lot of studies are concerned with the development of listening
agents. However, most of the work until now has focused on the
timing of feedback expression [6, 14, 15].
In the current paper however, we are going to discuss how audiovisual data collection using crowd-sourcing can inform the paralinguistic realisation/synthesis of feedback token for listening agents.

CCS CONCEPTS
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• Human-centered computing → Social tagging systems; Empirical studies in collaborative and social computing;

Most current virtual agents use a limited set of feedback expressions.
This is on the one had due to a lack of control over the expression
parameters, but on the other hand also due to restrictions to datasets
which are recorded in the lab and therefore can only to a certain
degree model the variability present in real-life conversations.
For example, most current synthesisers are optimised for speech,
but not for non-verbal vocalisations such as backchannels.
Synthesisers which focused on synthesis of non-verbal are realtively rare exceptions are for example [3, 4, 7, 10, 13]. But also
these synthesisers are limited to datasets which were recorded in
the lab.
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INTRODUCTION

BACKGROUND

NEED FOR CROWD-SOURCED DATA

Generally, while there are many multi-modal corpora available most of these corpora are created with very specific purposes in
mind. Their content is limited by the physical constraints in which
they were collected ( number of participants, their background and
gender, recording equipment, etc...). Collecting adequate data of
a desired amount and for a specific task can therefore be difficult.
Indeed the subjects’ reactions are unpredictible and variable from
one speaker to another. Specifically collecting conversational data
which are necessary to build listening agents means dealing with
expressions that are cultural dependent and even subject specific.
Therefore a good compromise would be to be able to have a large
amount of speakers to statistically have more chances of obtaining
the required set of data for a specific task while controlling as many
factors as possible. One way to do this is by using crowd-sourcing.
We used this method to collect audio-visual non-verbal expressions.
We provided crowd-workers with a video of a speaker and situated
them in the context of a job-interviews. We asked them to provide
feedback to the speaker using expressions such as e.g. “mhm", “mh"
etc. We asked participants to provide the feedback whenever they
saw the word “feedback" being realised on the screen. In order to

Conversational systems are becoming more and more a part of our
everyday life. Most of these systems are still restricted to short
interactions, and often very specific tasks. Having a conversational
system however, which is able to engage in a social interaction with
a human, over an extended period of time could however open the
door to many new applications. For instance, in the educational
sector such an application could be the development of a study peer.
In health care, this could be a virtual therapy aider. For all of these
applications it is very important that the virtual agent can portray
well the role of a listener.
A very important part of being a listener is to produce appropriate feedback at the right point in time.
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restrict the cultural background of participants, we only sampled
from the US and Canada. To control for the paralinguistic stance
we asked participants to respond in one of three ways (“supportive", “sceptical" or neutral). We then mapped the collected feedback
expressions to a unit-selection data base and evaluated them by
synthesizing them in a “Furhat" Robot and carrying out a perception experiment [8]. The multi-modal corpora collection tool which
was used in this experiment is described in [12], demoed at IVA
2017 [11].
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DISCUSSION

We are of the opinion that data collection using crowd-sourcing
techniques can help us to obtain a larger and more varied database
of non-verbal feedback expressions. In [8] we could show that it
is possible to carry out audio- visual data collection using crowdsourcing techniques while still controlling for the conversational
context.
Moreover, the here proposed crowed-sourcing technique could
help to obtain sufficient data that could at least allow to initiate
investigations into feature learning for nonverbal feedback expressions.
One disadvantage of using crowd-sourcing techniques for the
collection of audio-visual non-verbal feedback expressions is of
course the quality of the audio data and to a certain degree also the
video data.
For the creation of a synthesis voice it is very important to record
in a sound studio with explicit control on the equipment. In our
experience with the audio-data collected from crowd-sourcing [8]
it was only possible to map to an already existing unit-selection
database. It was however not possible to create a new voice This
problem could be tackled by re-enacting the collected expressions in
a recording studio or use signal processing and vocoding techniques
to reproduce them through temporal and prosodic modification
of the signals such as denoising autoencoders [5] and adaptation
algorithms (CMLLR) [2, 16].
Data collection using crowed-sourcing techniques is also limited
in terms of the quality of the visual data which can be obtained. Indeed the type and quality of the camera used by the crowd-workers
can only be controlled in a limited way (constraining the participation to crowd-workers which are using equipment with certain
technical specifications). However, the presence of robust facial
detection and landmark estimation systems such as for example
OpenFace [1] allows for the use of a wider range of recording
cameras.
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CONCLUSION

In future work we are planing to explore how we can enrich previously explored synthesis techniques of attitudinal head nods [9],
backchannels [7] as well as smiles and laughs [3] with the here
described crowd-sourced data collection techniques.
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