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ABSTRACT

We report in this paper the results of a series of
comprehension tests run with the aim of
investigating the contribution of visual information
to the process of comprehension of conversational
speech.

The methodology we designed was presented in a
previous work [1] in which we also showed the
results of a pilot test to confirm our original
hypothesis that the comprehension of
conversational speech decreases passing from
bimodal transmission to uni-modal transmission.

In order to further investigate the contribution of
visual information to the process of speech
comprehension, we run a new series of
comprehension tests, that consisted of the following
three phases:

1. submission of the multi-modal speech
signal (auditory + visual);

2. submission of the sample only in the
auditory modality (i.e. without the
integration of visual cues);

3. submission of the sample only in the
visual modality (without the integration
of auditory cues).

We used as sample material a short conversation
held by two male speakers, edited from an Italian
TV soap opera.

We tested 3 groups of 12 people with no sight and
hearing pathologies and also a smaller group of 5
congenitally deaf people, that served as a kind of
“control” group in the third phase.

It is clear from our results that the visual cues help
the subjects to understand the main topic of
conversation and to remember some of the details of
the conversation. Moreover they seem to play an
important role for the interpretation of the
emotional state of the speakers. In some cases
visual cues appear to be misleading.

1. INTRODUCTION

The integration of the various sources of
information in the process of speech perception has
recently attracted the interest of several researchers
[8,7,4].

Most of the studies conducted so far concerned the
evaluation of the support given by phonological
information, visually conveyed by articulatory
movement, to the process of perception of isolated
words or even syllables. The evaluation of the
contribution of “general” visual information to the
process of conversational speech comprehension
has not been dealt with so far. Therefore we decided
to pioneering approach the problem of audio-visual
integration from the point of view of general
comprehension of conversational speech. By
“general” visual information we do not intend only
the information visually conveyed by articulatory
movement, but also all other visual cues: facial
expressions, articulatory gestures, body movements,
setting and environmental details, in other words all
the extra-linguistic information which may help the
listener to decode a conversation.

In a previous series of comprehension tests [1] we
used an audio-visual sample consisting of 6 minutes
of conversation among some Italian people
discussing about “friendship”, held during a TV talk
show. Our test was divided in three phases:

1. in the first phase we presented the
subjects with the multi-modal speech
signal (auditory + visual);

2. in the second phase we submitted
another group of subjects to the uni-
modal speech sample (auditory);

3. in the third phase we submitted another
group of subjects to the sample
material, which was transliterated and
presented under the form of an
orthographic transcription without
punctuation, without prosodic
information and of course without any
audio or visual cues.
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After the sample submission the subject had to
answer a questionnaire, formulated in order to fit
the three phases of the test.

The questionnaire was modeled on the instruction of
those used in the didactic of languages; the results
aimed at the assessment of their ability to decode
the conversation and in particular to estimate their
ability to:

a) reconstruct the communicative
situation in which the speech act
takes place,

b) understand the main topic of the
conversation (i.e. what is talked
about/discussed),

c) understand (and remember) the
different points of view expressed by
the different interlocutors about the
topic of conversation,

d) understand the roles exhibited by the
interlocutors in the communicative
interaction.

The questionnaire was scored assigning one point to
each correct answer: the higher the score, the better
the comprehension of the conversation.

The results confirmed our original hypothesis that
the comprehension of conversational speech
decreases passing from bi-modal transmission to
uni-modal transmission. Anyway we were surprised
to find out a slight improvement in the score for the
reading task, for which, on the contrary, we were
expecting to see a further decrease of the percentage
of correct answers due to the lack of visual and
auditory cues.

We explained the results appealing to the fact that it
is impossible to consider the written text as a simple
transcription of the oral text, deprived of visual and
auditory information and considering that reading a
conversation rather than listening to it, can favor the
effects of feedback and the so-called garden path
phenomenon, which helps the reader to reconstruct
the original prosodic pattern (even when there are
no suprasegmental information available) and
therefore to better process and memorise the
message.

In order to further investigate the contribution of
visual information to the process of general
comprehension of conversational speech, we
decided to organise a new series of comprehension
tests; this time the third phase of the test was
modified: instead of submitting the subjects with a
transliteration of the test material, we presented
them with the video sample only, deprived of the
audio signal.

2. TEST MATERIAL

Most of the experiments reported in literature
evaluated the support of phonological information
visually conveyed by articulatory movement using,
as speech material, corpora made of syllables or
short words ad hoc produced for the experiment,
either in citation form [5, 6] or by mean of synthesis
[3]. For our experiment we decided to use
conversational speech material rather than a built up
corpus, therefore we edited our sample from an
Italian TV soap opera. We believe that this kind of
audio-visual speech material, although being acted,
is more representative of spontaneous speech than
isolated words produced in laboratory environment.
In fact the actors of this soap opera even if
following a script, act in a very spontaneous way,
they sound quite “natural” having also a regional
accent (Campanian) and they are filmed and
recorded directly, without being dubbed as usually
happens for Italian TV film production.

Picture 1: An image of the interaction between the two actors

The audio-visual sample consisted of a short
interaction (1 minute of conversation) between two
male Italian actors playing the role of a financial
manager and his employer, discussing of some
problems concerning their job. The interaction takes
place during an indoor scene (in a office) as shown
on the picture n.1.

The quality of the video sample is very good as it
was recorded by means of a stereo video-recorder
from the third channel of our national TV.

3. EXPERIMENTAL SET UP

3 groups of 12 people aged between 25 and 45 with
no sight and hearing pathologies served as subjects
for the three following phases of our experiment:



1. submission of the multi-modal speech
signal (auditory + visual) by means of
a VCR at a comfortable listening level;

2. submission of the same sample only in
the auditory modality by means of
Monitor loud speakers at a comfortable
listening level; in this phase all the
visual cues (gestures, postures and
facial expression, settings and
environmental details) are not available
to the subjects;

3. submission of the visual information
only without the integration of the
audio signal, by means of VCR. In this
phase the information was conveyed
only by the visual gestures, postures
facial expression and environmental
details; no auditory cues were available
to the subjects to decode the
conversation.

A smaller group of 5 congenitally deaf people, also
aged between 25 and 45, took part to phase 3 only.

After the submission of the sample the subjects
were required to answer a questionnaire, which was
formulated in order to be adequate for the three
phases of the test, and was structured in three main
parts aiming at the assessment of the abilities of the
subjects to decode the conversation, in particular to:

a) reconstruct the communicative
situation (a1) and the place (a2) in
which the conversation takes place;
understand the main topic of
conversation (a3) and remember
some of the details of the
conversation (a4);

b) understand the roles exhibited by the
interlocutors in the conversation;

c) judge the emotional state of the
speakers.

Some of the questions had a multiple choice answer,
some other consisted of a matching task and some
more required a true or false answer. None of the
subjects was an habitual viewer of the soap opera.

The elaboration of the score obtained by each
subject in each of the 3 phases of the experiment
lead to the quantification of the information
conveyed by each channel of transmission to the
process of speech comprehension.

4. RESULTS

The questionnaire was scored assigning one point to
each correct answer for each part of the

questionnaire: the higher the score, the better the
comprehension of the text.

The results, expressed in percentage, are plotted on
the histogram shown in figure n. 1.

The graph reads that the abilities of the subjects to
reconstruct the communicative situation (a1) and to
understand where the conversation takes place (a2),
are surprisingly better for the audio group compared
to the audio-visual group.

Figure 1: Percentage of correct answer given to each series of
questions by the four groups of subjects.
legenda  
a1:  situation av:   audio-video group
a2:  place a:     audio group
a3:  topic of conversation v:     video group
a4:  details of conversation vnh: video group (deaf people)
b:    speakers’ roles
c:    speakers’ moods

This result is against the initial hypothesis that the
comprehension of conversational speech decreases,
passing from bimodal transmission to uni-modal
transmission.

The reason for this result can be simply that
subjects who only listen to the conversation, tend to
pay more attention to it and as a consequence they
succeed in giving the exact answers; while subjects
who can rely on the information conveyed by two
channels (audio and video) at the same time, can
easily get distracted. Moreover in particular for the
results of a2 (where did the conversation take
place?), the images might have been misleading as
all the subjects who gave an incorrect answer chose
“in a private house” rather than “in an office”, and
this is probably due to the appearance of the setting
where the conversation took place, which could
easily be considered as a room in a private house.

Besides our initial hypothesis is confirmed by the
results for a3, a4, respectively the ability to
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understand the main topic of conversation, the
ability to remember some of the details of the
conversation. These results are consistent with the
general expectation that the score decreases with the
impoverishment of the channel of transmissions,
moreover the score dramatically rises in the case of
congenitally deaf subjects (see a3) compared to the
performance of the other video group made of
normal hearing subjects. It is interesting to note also
that congenitally deaf subjects performed
outstandingly better in understanding the main topic
of conversation, equaling the audio group, and in
the case of a4 they only show a slight difference in
their percent of correct answers compared to the
audio-video group.

It is clear from our results that the visual
information are very useful to help the process of
comprehension of a conversation and they help to
remember some of the details of the conversation
(i.e. exactly what it was said by the speakers); this is
due to the fact that speakers put part of their
communicative intentions in their gestures, postures
and facial expressions and listeners rely on this
visual cues to decode a conversation. This is also
confirmed by the performance of congenitally deaf
people who managed to understand the main topic
of conversation and to correctly remember some of
the details of conversation, relying only on the
visual information. The good results of congenitally
deaf subjects are not due only to their ability to lip
reading [6] in fact also the video group made of
non-hearing-impaired people, managed to correctly
remember some of the details of conversation; and
this probably depends on the support of the visual-
contextual information rather than on the visual
articulatory cues.

A surprising result is that of the video group for b
and c, respectively the ability to assign the correct
role to the speakers and the ability to judge the
mood of the speakers.

It is well known that people are usually able to
judge the mood of someone even when they cannot
listen to them speaking, as they can rely on the
visual and gestural cues, but it is also true that some
studies demonstrated that we can easily judge the
emotional state of a speaker only hearing his/her
voice [2].

The unexpected low result of the audio group for c
probably depends on the fact that the sample
material we used was edited from a TV soap opera;
TV productions are typically designed to be audio-
visually transmitted, therefore particular effort is
spent in the care for visual details: gestures, facial
expressions, environmental aspects and so on.
Being deprived of the visual information, the
subjects of the audio group found it difficult to
judge the mood of the speakers, while in the same

task both the video groups performed, obviously,
quite well.

If on one hand the results plotted on the histogram
in figure 1 can appear quite confusing, on the other
hand reporting the percentage of the total score for
the questionnaire for the three groups and relative
SD (table 1), we can see that the results are
consistent with the initial hypothesis that the
comprehension of conversational speech decreases
according to the decrease of the channel of
transmission. Moreover the low values of the
standard deviation show that the subjects where
coherent in their answers.

 
 test  % total correct score  st. dev.

 audio-video  86  0.5
 audio  79  0.6
 video  72  0.6

 Table 1: Mean of the totals of correct answers to the
questionnaire and relative standard deviations.

5. CONCLUSION

Our results lead to the confirmation of the original
hypothesis that the comprehension of
conversational speech decreases, passing from bi-
modal transmission to uni-modal transmission only
for the perception of the main topic of conversation
and in the comprehension of some of the details of
conversation. That is to say that as long as “speech”
is concerned the visual information seem to be quite
helpful in supporting the process of speech
comprehension.

To answer the question we posed in the title of our
paper we can state that making a correct estimate of
the contribution of visual information to the process
of comprehension of conversational speech is quite
hard, as the problems that pertain the
comprehension of conversational speech are
different from those concerning the perception of
phonemes, as they imply the intervention of the
cognitive system of the listener and the interaction
of different sources of knowledge and information.
Anyway our results encourage the hypothesis that
visual cues (images of the speakers’ face and of the
environment in which the conversation takes place)
support the process of comprehension of a
conversation and they help to remember some of the
details of the conversation (i.e. exactly what it was
said by the speakers). Our hypothesis seems to be
confirmed also by the performance of congenitally
deaf people, who managed to understand the main
topic of conversation and to correctly remember
some of the details of conversation, relying only on



the visual information. Moreover visual information
(in particular images of the speakers’ face) are very
helpful to interpret the emotional state of the
speakers.

It could be argued that our results are constrained
by the nature of the sample we used: TV/film
editing and direction - particularly of a
conversational dramatic nature - are in fact designed
to be effective audio-visually rather than uni-
modally, but despite this, the results of our test
showed that in some cases the subjects don’t rely on
the visual information to correctly decode the
conversation and in some cases visual information
appear not to be very helpful to understand the
communicative situation in which the speech act
takes place, on the contrary they appear to be
misleading. Anyway we believe that in order to be
able to generalise our findings we need to run some
more tests using different types of sample materials.

We wish to thank the staff of the CNR “Istituto per i
Sordi” of Rome, for their collaboration.
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