
ABSTRACT
This paper aims at investigating, with quantitative data, the
relationship between voice and the image information carried
within the voice.

Speech samples from 8 males and 8 females were recorded.
Two pictures were taken for each speaker: one showing the
whole body with the reference background so that physical
characteristics may be easily compared, and the other showing
only the face.

Then subjects were asked to match the voices with the
corresponding pictures.  The results showed that, with the
whole-body pictures, 6 females and 4 males were correctly
identified while with the face-only pictures, 3 females and 2
males were correctly matched.  However, even in cases of
mismatch, there was a strong tendency for participants to agree
on which voice should correspond to which picture in all cases.

It seems that voice does give the listener information on
physical characteristics, with greater accuracy than we expected.

1. INTRODUCTION
When we hear someone's voice, even without having met the
person before, we usually make up a certain mental image of the
person. This paper aims at investigating the relationship between
voice and the image information carried within the voice.

Are they closely related? When informally asked, majority
of people responded negatively to this question.  More often
than not, they said, they were surprised when they met the owner
of the voice for the first time because he/she was very different
from the mental image they had pictured on the basis of the voice
alone.

This kind of impressionistic observations seems to be in
contradiction with the source-filter theory of speech production
[1].  From the theory and the normalization process we so easily
employ during our speech action, it can be deduced that we
should be able to retrieve at least some physical information
about the person from his/her voice.

Does the mental picture created by the voice closely reflect
the real image?  If not, is it related with the real image at all? If
it does, what characteristics of the voice carry the relevant
information?

To answer these questions, a perception experiment is
carried out whose procedure is explained in section 2.  In
section 3, the results of the experiment are discussed with their
implications.

2. PERCEPTION EXPERIMENT
To verify the relationship between a speaker’s voice and the
speaker’s appearance, a perception experiment was conducted
with voice recordings from several people and their
corresponding pictures.

2.1. Speakers

For the experiment, 8 male and 8 female volunteers were chosen
from a group of 120 middle- and high- school teachers who were
attending the same seminar course at Ajou University during the
summer of 1998.  The purpose of the experiment was briefly
explained before recruiting the volunteers.

The only criterion considered for choosing speakers was
their age.  People in the similar age group (in their mid 30’s)
were chosen because the age difference might be easily
discernable in the voice, and because we wanted to investigate
whether we could identify the picture of the owner of the voice
from the acoustic characteristics of voice alone.

2.2. Recording
The speakers were asked to read the same short passage of a fairy
tale from a book.  It was to avoid the influence of any non-voice
characteristics such as education, speaking style etc.  Other than
to read it in a “normal and natural” way, no special instruction
was given.  The duration of the recorded materials varied from
16 to 22 seconds long.

Recordings were made using TASCAM PA-1 DAT with
Electro-Voice 635 dynamic omni-directional microphone.

2.3. Pictures
Two pictures were taken from each speaker right after the
recording: a whole-body picture and a close-up of face-alone.
The whole-body picture was taken from the same distance at the
same zoom level with the same background in the lab so that the
speakers could be easily compared to each other in terms of
height and/or body size.  However, for the close-ups of face-
alone, most parts of physical information was discarded by
adjusting the zoom level so that only the face was shown in the
picture.  It was to test which one, the one with more amount of
physical information of the whole body or the other with only the
facial features emphasized, results in better judgement, if there is
any difference at all.

The entire camera session was also video-taped for future
reference.  The pictures were taken using Minolta Maxxum
7000 with a 35-105mm zoom lens and Rokunar AF920 flashlight
at 45º angle.  Kodak ASA 400 films were used.  The pictures
were developed and printed in 3.5” x 5” sizes.

2.4. Data Handling
The audio recordings were digitized using Kay Elemetrics CSL
5000B at 20kHz sampling rate after low pass filtering at 8kHz.
Each speaker’s recording was saved as a separate file.

Pictures were grouped according to gender and the mode,
yielding 4 sets: male whole-body (MW) [IMAGE 0329_1.JPG],
male face-only (MF) [IMAGE 0329_2.JPG], female whole-body
(FW) [IMAGE 0329_3.JPG], and female face-only (FF) [IMAGE
0329_4.JPG].  Each set of pictures was displayed in 4x2 format
on a B4 size sheet.
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2.5. Subjects
129 subjects (90 females and 39 males) were recruited from the
undergraduate English courses at Ajou University.  None of
them had any hearing disorder.

2.6. Procedures
The perception experiment was divided into 2 different sessions.
One session consisted of MW and FW (W session), and the other
MF and FF (F session).  Any particular subject participated only
in one of the two sessions.  Reported in this paper are results of
91 subjects (61 females and 30 males) in W session and 38
subjects (29 females and 9 males) in F session.

Due to the need of showing 8 pictures at a time with high
quality resolution, and the need of a subject’s being able to listen
to the sound files as he/she wanted, the experiment was carried
out separately for each subject.

Each subject was seated in front of a 14” computer monitor
showing 8 sound files in 8 separate windows (a through h) in
CSL 5000B analysis program.  A brief explanation was offered
on how to move around and play back different sound files in
CSL.  Beside the monitor was displayed a set of corresponding
pictures (numbered 1 through 8).  The subject was then
instructed to listen to each sound file (through beyerdynamic DT
211 headphone) and match the sounds with the pictures.  The
subject was allowed to listen to the file as much as he/she wanted.
After it is finished, another set of sound files and pictures of
opposite sex were produced automatically using a macro function.
For example, after a subject finished MW, then he/she was given
FW data to complete.  The time each subject took to complete
the task varied from 3 minutes to 10 minutes.

In addition to matching sounds with pictures, each subject
was asked to identify one ‘most likable’ voice and one ‘most
likable’ picture (separately) without being explained what it was
meant by the word ‘likable.’  It was to see whether people have
a general tendency of matching their favorite voice with their
favorite image.

3. RESULTS & DISCUSSIONS
3.1. Whole Body Session
91 subjects were asked to match the voices with the whole-body
pictures and the results are shown in Table 1 (for female
speakers) and Table 2 (for male speakers).  Responses of male
and female subjects were pooled in this report.  In the tables,
rows indicate the speakers of the voices and columns indicate the
pictures of each speaker.  The number of responses are given in
each sell with its percentage in parentheses.  For example,
hearing the voice of f1, 42 subjects (46%) matched it with the
correct picture, 12 (13%) with the picture of f2, 8 (9%) with the
picture of f3, and so on.  Underlined cells represent the correct
matches of voices with their corresponding pictures and shaded
cells show the majority responses.  Therefore, if a underlined
cell is also shaded, that means a correct match of the voice with
the picture of its actual owner.

It is interesting to find out that, out of eight female voices,
six (f1, f2, f4, f5, f7, f8) are matched correctly with their
respective pictures, and with considerably high accuracy at that.
(A closer look reveals that for f6, the difference between the most
number of responses and the correct responses was only one
subject.  Therefore, the judgement for this speaker should be
postponed after more number of responses is gathered.)  From

as little as 25% to as much as 68% of the subjects correctly
figured out who the owners of the voices were among the eight
pictures.  For incorrectly matched speakers f3 and f6, we can
see that most number of subjects switched the both.

The results are a little less impressive with male speakers.
Out of eight speakers, four (m3, m5, m6, m8) were identified
correctly.  (Again, responses for the voice of m1 show a very
small difference of one response between the correct picture of
m1 and an incorrect picture of m7.)

From the above, we may cautiously conclude that people
seem to be able to guess, with a certain degree of accuracy, the
physical image from the voice alone.  Or at least, they seem to
be able to identify the owner of a voice from a group of pictures
even if they may not be able to make up the entire image from
scratch.

It should be noted, however, that even in the cases of
mismatches, there is a strong tendency for subjects to agree on
which picture should be the owner of a given voice.  For
example, for the voice of m2, 35 subjects (38%) chose the picture
of m6, and for m4, 26 (29%) chose m7.  It seems that people, in
general, had a similar principle working when they tried to match
the voices with the pictures.

Then why are the results so different between male and
female speakers?  The question certainly merits an answer.
But unfortunately, there is not enough information to suggest any
reasonable answer with the current data.  Maybe it can be
attributed to the fact that more females (61) participated in the
experiment than males (30).  In other words, gender might have
played a role.  However, to verify this speculation, more
responses are needed with male/female subjects separated.
Therefore further collection of data which is going on now will
shed some light on this issue.

3.2. Face Only Session
When the subjects were shown only the close-ups of face-only,
therefore they don’t have much information on physical features,
the results were somewhat different as shown in Table 3 and
Table 4.  It has to be admitted that there is some limitations on
the results from this session due to a small number of subjects
(29 females and 9 males) participated in the experiment.
Granting that this not a sufficient number, we can still observe at
least one trend.  It becomes clear that the number of correct
matches dropped for both male and female speakers: for female
speakers it dropped from 6 to 3, and for male speakers from 4 to
2.  (For MF, even one of the correct matches had a tie, that is,
the voice of m6 was matched with both m1 and m6 equally.)

This result seems to support the previous hypothesis based
on the source-filter theory of speech production [1].  That is,
subjects were able to perform better when they were provided
with more information on physical characteristics which, in turn,
contribute to the shaping of the vocal tract.

Again, to draw firmer conclusions, more responses are being
collected.

3.3. Most “Likable” Voice and Most “Likable” Image
From which characteristics of voice did a subject draw a
judgement?  Could it be a purely subjective judgement?  To
address this question, subjects were asked to choose the most
likable voice as well as the most likable image.  And the results
were quite revealing.
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Picture

 Voice
f1 f2 f3 f4 f5 f6 f7 f8 Total

f1 42(46) 12(13) 8(9) 0(0) 13(14) 9(10) 1(1) 6(7) 91(100)
f2 7(13) 24(26) 14(15) 5(6) 1(1) 10(11) 12(13) 13(14) 91(100)
f3 5(6) 14(15) 16(18) 1(1) 8(9) 33(36) 7(8) 7(8) 91(100)
f4 1(1) 5(6) 0(0) 62(68) 0(0) 0(0) 15(16) 8(9) 91(100)

f5 7(8) 1(1) 8(9) 0(0) 57(63) 15(16) 0(0) 3(3) 91(100)
f6 17(19) 10(11) 22(24) 0(0) 4(4) 21(23) 6(7) 11(12) 91(100)
f7 3(3) 12(13) 11(12) 13(14) 2(2) 3(3) 33(36) 14(15) 91(100)
f8 9(10) 13(14) 14(15) 5(6) 5(6) 5(6) 17(19) 23(25) 91(100)

Total 91(100) 91(100) 91(100) 91(100) 91(100) 91(100) 91(100) 91(100)

Table 1. Results of FW (female whole-body) session

Picture

 Voice
m1 m2 m3 m4 m5 m6 m7 m8 Total

m1 18(20) 9(10) 10(11) 15(16) 3(3) 9(10) 19(21) 8(9) 91(100)
m2 11(12) 10(11) 23(25) 9(10) 1(1) 35(38) 0(0) 2(2) 91(100)
m3 13(14) 14(15) 23(25) 17(19) 1(1) 10(11) 5(6) 8(9) 91(100)
m4 9(10) 7(8) 17(19) 13(14) 7(8) 1(1) 26(29) 11(12) 91(100)
m5 4(4) 2(2) 0(0) 9(10) 58(64) 3(3) 8(9) 7(8) 91(100)
m6 16(18) 10(11) 10(11) 12(13) 4(4) 25(27) 7(8) 7(8) 91(100)
m7 16(18) 24(26) 1(1) 8(9) 9(10) 6(7) 16(18) 11(12) 91(100)
m8 4(4) 15(16) 7(8) 8(9) 8(9) 2(2) 10(11) 37(41) 91(100)

Total 91(100) 91(100) 91(100) 91(100) 91(100) 91(100) 91(100) 91(100)

Table 2. Results of MW (male whole-body) session

Picture

 Voice
f1 f2 f3 f4 f5 f6 f7 f8 Total

f1 7(18) 3(8) 5(13) 2(5) 3(8) 11(29) 3(8) 4(11) 38(100)
f2 1(3) 7(18) 4(11) 4(11) 1(3) 3(8) 6(16) 12(32) 38(100)
f3 2(5) 5(13) 8(21) 1(3) 8(21) 10(26) 2(5) 2(5) 38(100)
f4 0(0) 2(5) 0(0) 27(71) 2(5) 1(3) 2(5) 4(11) 38(100)
f5 8(21) 4(11) 4(11) 0(0) 20(53) 1(3) 1(3) 0(0) 38(100)
f6 11(29) 7(18) 3(8) 0(0) 3(8) 7(18) 2(5) 5(13) 38(100)
f7 5(13) 4(11) 7(18) 2(5) 0(0) 1(3) 14(37) 5(13) 38(100)
f8 4(11) 6(16) 7(18) 2(5) 1(3) 4(11) 8(21) 6(16) 38(100)

Total 38(100) 38(100) 38(100) 38(100) 38(100) 38(100) 38(100) 38(100)
Table 3. Results of FF (female face-only) session

Picture

 Voice
m1 m2 m3 m4 m5 m6 m7 m8 Total

m1 7(18) 1(3) 6(16) 11(29) 1(3) 5(113) 3(8) 4(11) 38(100)
m2 3(8) 4(11) 14(37) 6(16) 0(0) 8(21) 2(5) 1(3) 38(100)
m3 8(21) 10(26) 4(11) 7(18) 1(3) 4(11) 2(5) 2(5) 38(100)
m4 3(8) 7(18) 3(8) 3(8) 3(8) 1(3) 14(37) 4(11) 38(100)

m5 2(5) 1(3) 0(0) 0(0) 26(68) 1(3) 3(8) 5(13) 38(100)
m6 9(24) 6(16) 7(18) 1(3) 0(0) 9(24) 1(3) 5(13) 38(100)
m7 4(11) 6(16) 0(0) 4(11) 1(3) 5(13) 6(16) 12(32) 38(100)
m8 2(5) 3(8) 4(11) 6(16) 6(16) 5(13) 7(18) 5(13) 38(100)

Total 38(100) 38(100) 38(100) 38(100) 38(100) 38(100) 38(100) 38(100)

Table 4. Results of MF (male face-only) session
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First the ‘positive’ cases were counted in which a voice
chosen as the most likable was linked to a picture chosen as the
most likable.  For example, let’s suppose a subject chose sound
file a as the most likable voice, and picture 2 as the most likable.
If his response for the voice a in the experiment was picture 2,
this is the ‘positive’ case in which the most likable voice and
image were linked.  However, if his response was a picture
other than picture 2, this is a ‘negative’ case.  If we see more
‘positive’ cases than ‘negative’ ones, we might be able to
conclude that people have a tendency to match the likable voice
with the likable image.

The results, however, showed that ‘negative’ cases are far
more prevailing.  For both whole-body session and face-only
session, and for both male and female speakers, ‘negative’ cases
range from 63% to 74%.  It implies that the ‘likability’ is not the
criterion when people try to guess the image of an unknown
speaker.

Also revealed in this set of data is a very interesting
observation: “likable” voice is much more universal than
“likable” image.  From as little as 44% to as much as 59% of the
subjects identified the voices of f4 and m7 as the most “likable”
voices.  These voices were favored equally by both male and
female subjects.   However, the preferences for the most
“likable” images were very diverse depending on the gender of
both the speakers and the subjects and even on the kinds of
pictures shown.  This could be a good news for speech
technology.  It implies that it should be far more straightforward
to create a voice which majority of people would probably like
than to create an image which appeals to most people.

4. CONCLUSION & SUGGESTIONS
In this report of an on-going research on the relationship between
voice and the image created by the voice, it has been shown that:

(1) people agree on the mental image created by a voice with
a considerable accuracy, at least in an experimental
environment in which they are forced to identify one
among many possibilities,

(2) they tend to be more successful in matching voices with
images when they were provided with whole-body
information,

(3) they do not necessarily relate voices with images on the
basis of subjective “likability,” and

(4) most of them, regardless of gender, agree on the quality of
“likable” voice.

These observations should be substantiated in more detail by
collecting additional data.  Since the current study revealed
some discrepancy between the results of male speakers and those
of female speaker, tt would be also interesting to examine how
the gender (of both the subjects and the speakers) plays a role in
this audio-visual perception.  For these purposes, the total of
800 subjects will be recruited altogether (100 x 2 speakers
(male/female) x 2 subjects (male/female) x 2 sessions (W/F) =
800), and the results will be analyzed statistically with 3
dependent variables: the gender of subjects, the gender of
speakers, and the kind of pictures presented.  This will lead to a
better understanding of the visual-information-carrying voice
characteristics.

This kind of study should contribute to the advancement of
speech technology as well as to the understanding of human
voice source.  Nowadays more and more research is focused on

another area of speech technology, emotion, to achieve a more
natural sound [2].  Studies as this one can help the field by
providing it with specific information on how voice is related
with the image it causes.
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