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Abstract

We describe in this paper a support client interface to the IP telephony application
Skype. The system uses a variant of SynFace, a real-time speech reading support
system using facial animation. The new interface is designed for the use by elderly
persons, and tailored for use in systems supporting touch screens.
The SynFace real-time facial animation system has previously shown ability to en-
hance speech comprehension for the hearing impaired persons. In this study we
employ at-home field studies on five subjects in the EU project MonAMI. We present
insights from interviews with the test subjects on the advantages of the system, and on
the limitations of such a technology of real-time speech reading to reach the homes
of elderly and the hard of hearing.

Introduction
Speech and sounds are important sources of in-
formation in our everyday lives for communica-
tion with our environment, be it interacting with
fellow humans or directing our attention to tech-
nical devices with sound signals. For hearing
impaired persons this acoustic information must
be enhanced, supplemented, or even replaced by
cues using other senses.

We believe that the most natural modality to
use is the visual, since speech is fundamentally
audiovisual and these two modalities are comple-
mentary.

The strong bonding and redundancy between
the human face and the speech signal has been
extensively investigated. The most basic redun-
dancy, that is a result of a physical process is lip
movements. Lip reading has been shown to en-
hance speech comprehension, for example, in dif-
ferent noisy environments (Summerfield (1992)).

On the other hand, there is a growing number
of hearing impaired persons in the society today.
With this growing number, there is also a grow-
ing number of research projects which aim to to
develop the next generation of assisting devices
that will allow this group - which predominantly
includes the elderly - equal participation in com-

munication and empower them to play a full role
in society. Such projects are the H@H (Hearing
at Home, Beskow et al. (2008b)), and MonAMI
(Beskow et al. (2008a)).

For a hearing impaired person, it is often nec-
essary to be able to lip-read as well as hear the
person they are talking with that is in order to
communicate successfully. Often, only the audio
signal is available, e.g. during telephone conver-
sations or certain TV broadcasts.

One of such supportive technologies for lip
reading is the SynFace system (Beskow et al.
(2004)). SynFace was developed as a real-time
facial animation system that receive audio signal
as input, and generates facial movements using
a 3D animated face. These movement are then
synchronized with the audio signal and showed to
the listener in combination with the audio. Syn-
Face, in several experiments, has been shown to
enhance speech comprehension for normal and
hard-of-hearing persons (Salvi et al. (2009)).

Visual speech reading support technologies
such as SynFace, however, have not yet been em-
ployed in the everyday life of persons in need and
there is little research on the integration of these
technologies in smart homes and devices, so that
they can efficiently and independently be used by
people.
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This study aims at integrating the SynFace
system in the popular, widely used, Skype IP tele-
phony system. We describe in this article the
structure of the SynFace client interface of Skype,
and discuss the different properties that advance
on making SynFace an integrated solution for el-
derly. Further on, we describe field studies on five
elderly subjects.

The paper is structured as follows. Section 2
describes briefly the structure of the SynFace sys-
tem. Section 3 describes the SynFace interface for
Skype and how it is tailored for the use by elderly.
Section 4 describes field studies and Section 5 re-
ports on advantages and limitations of the tech-
nology, and recommendations and insights from
interviews with the test subjects.

The SynFace System
SynFace is a lip-synchronized talking head that
is optimized as a visual reading support. The
system was originally developed under the Euro-
pean Commission project Teleface (Beskow et al.
(1997) as a virtual facial support system for the
hearing impaired, and was later developed to sup-
port several languages such as English, Swedish,
Dutch and German.

SynFace employs a 3D animated face model
controlled by articulatory oriented parameters.
An online control model drives the system based
on time-stamped phonetic input. A phonetic rec-
ognizer is used in order to drive the face move-
ment from the incoming speech signal. The con-
straints on the recognizer for this application are
speaker independence, task independence and,
above all, low latency. The recognizer is based on
a hybrid of hidden Markov models and recurrent
neural networks. Special effort has been put in
reducing all sources of latency in the processing
chain. This was achieved by limiting the look-
ahead in neural networks, decoder and the control
model for the hearing impaired.

Figure 1 shows a snapshot of one of the 3D
animated agents used in SynFace.

Architecture
In this project, Skype, a popular IP telephony sys-
tem, is used as a back end for SynFace.

Skype, indeed popular, still lacks an intu-
itive interface for the less experienced users in
computer software, and requires reasonably ad-
equate knowledge in computer based telephony
to be able to use the system. In addition, the
system provides a good environment to deploy-
ing and testing speech reading support using real-
time computer animation for the use in IP tele-
phone, since other services such as speech cod-

Figure 1: One of the animated faces in the Syn-
Face system.

Figure 2: A snapshot of the the Skype IP tele-
phony user interface.

ing, compression, echo and noise reduction are
advanced and robust. Figure 2 shows a snapshot
of the Skype interface.

The choice for building a new interface for
Skype is made so to operate under touch-screen
functionality, which is becoming more and more
accessible using smart devices and laptops. The
interface is also made very minimalist, so to pro-
vide basic functionality that allows subjects to
perform the task with a minimal number of op-
erations, while being intuitive and responsive.

Figure 3 shows a screen-shot of the client in-
terface. The interface loads all the contacts from
the subject Skype account when the subject starts
the system. Every contact is represented by a
button, that includes a contact picture in case the
Skype contact is associated with a profile picture.
On clicking on the button, a call is started and a
hang-up button is shown so the call can be termi-
nated. Whenever a call is started, the SynFace an-
imated face starts moving in sync with the audio
signal.

The audio signal is delayed by a 200 ms pe-
riod to allow for animation, and re-synchronized
with the animation. Figure 4 shows the flow of in-
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Figure 3: A snapshot of the new interface, includ-
ing the SynFace facial animation system.

formation and the underlying structure of the sys-
tem.

In this implementation, the incoming audio
from Skype is transferred to a visual audio chan-
nel, instead of to the speakers, using the Virtual
Audio Cable system (http://www.ntonyx.com/vac.htm).
The audio is then transferred to the SynFace sys-
tem. In the SynFace system, the audio is fed into
the phoneme recognizer, and the output is used to
generate the facial animation. After that, the au-
dio and the animation is synchronized and played
in a delay of 200 ms to the speakers.

Field Studies
The new interface is tested in the context of the
MonAMI project. The system is targeted for test
at two sites of assisting home centers for the el-
derly in Stockholm. A pitch presentation is given
to all the interested residents and asked for partici-
pating in long term test period of one week, where
the system will be installed at their own apart-
ments, and used as an alternative to their home
phones. At both sites, five subjects in total have
subscribed to the tests.

The pitch presentation of the system is made
using a 22" screen all-in-one Asus eee-top com-
puter. All the subjects showed dissatisfaction
about the size of the setup, and required a smaller
hardware due to space limitations at their own
apartment. Large display screen, although pro-
vide higher quality image, but limit the mobility
of the system due to its size and weight. For the
subscribed users, a 13" light weight touch screen
laptop is used for the studies. Figure 5 shows a
picture of the computer with the system deployed.

Before the tests, an interview is carried out
with each of the subjects about their use of tele-
phones, their use of previous computer technol-
ogy, and their expectations of the system. A tele-
phone based hearing test is also carried out to

measure the hearing ability of the subject, and
found that all the subjects have normal or near
normal hearing ability.

The same interview was carried out after one
week of the use of the system. During the test,
a telephone and on-site technical support was of-
fered for any difficulties using the system with the
help of two students.

Results
From the pre-test interviews, it was clear that all
the test subjects had very little knowledge about
the contribution of facial and lip movement to
speech understanding, and hence were reluctant
to use the system to its potential. However, sev-
eral subjects reported during the final interview
that they realized the contribution of lip move-
ments from conscious observation to SynFace and
other mediums such as TV.

One of the main hurdles for the tests were
technical barriers between the subjects and the
usage of computers. Although the system was
installed on a dedicated machine, and required
no knowledge on how to operate a computer, the
need to deal with a hardware had very often re-
quired assistance. Nonetheless, a positive reac-
tion to using the system was seen with the sub-
jects with a little better computer skills.

In regards to the system interface, subject
very seldom required any help to operate the sys-
tem, and two subjects have used the system for
more than 40 calls during the test week. Regard-
ing SynFace lip movements, users have shown
high satisfaction by the animation of the face and
by the synchronization of the face and the audio
signal, however, they believed that they are in no
need for the service. We believe this is due to
several effects such that the subjects did not have
hearing impairment, and did not believe that in-
formation from the face can help to better under-
stand the speech signal.

One interesting insight was that, before con-
ducting the test, the subjects have shown discom-
fort towards the look of the SynFace facial design,
and demanded a more human-like appearance of
the face. However, from the post-test interviews,
all the test subjects shown comfort in looking the
face and seen themselves in no need for a more
human-like facial appearance.

Discussion and Conclusions
This paper presents the structure and the inter-
face of a virtual speech reading support system
that is integrated with the IP telephony applica-
tion Skype. The interface is developed to provide
the users of Skype with automatically generated
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Figure 4: A data flow chart of the system.

Figure 5: The computer setup used for the field
studies.

facial movements supporting the audio signal of
the conversant.

The visual support is provided using the Syn-
Face real-time speech driven facial animation sys-
tem. This interface is tailored for the use by the
elderly at a home setting and for a long term pur-
pose, and hence structured to be accessible and
intuitive, and avoids as much as possible expe-
rience in how to operate a hardware device or a
software, which we believe to have been hurdles
in the way for the wide use of this technology by
the intended audience, namely the elderly and the
hard of hearing.

The field study, which have been carried by 5
elderly subjects during one week, provide insights
on the technology and the limitations of the sys-
tem to be used independently by the targeted au-
dience.

The findings from the study show that, al-
though the current state of the virtual speech read-
ing support technology is mature enough to be ac-
cepted by the elderly, many difficulties still per-
sist in the face of this technology to take of, and
should be strongly taken into consideration. Such
considerations are the size, weight, mobility and
operability of the hardware, and intuitive, respon-
siveness and clarity of the user interface.

We also believe that, since the subjects who
have taken part in the study did not suffer from
any hearing impairment, this lessened the need of
the subjects to exploit the system to its potential,
since they did not rely on the facial animation to
enhance their speech comprehension.
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