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Memory Prediction

Why have a framework?
Why this one?

What is it?

What is it good for?

What I'll be suggesting is that this framework (in
conjunction with the forward sweep/recurrent
processing idea) fits some basic requirements for A-
interactions

@

Audition

Stimulus driven activity into the auditory core
cortex (the entry point to cortex for auditory

information) occurs arountil—20ms post-stimulus
onset (Steinschneider et al., 1999; Yvert et al., 2001)
Conscious auditory speech percept appears to

develop within150— 200ms post-stimulus onset
(Naatanen, 2001).
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Overview

Framework
Memory-Prediction model

Fast Forward processing sweep and slower Recurrent
processing

What is AV speech?
Phenomena
Development of AV speech
Infants; Elderly; cross languages/cultures
Hearing loss
Practical applications
Challenges

Speed of processing

Tying A and V together

“Neural processing times through the auditory apd

visual pathways from the periphery to the first
several levels of the cortex ...set constraints on
when and where auditory and visual speech
information could possibly interact
neurophysiologicallyy— Bernstein (2004)

What is known about auditory and visual
processing times?

Vision

Following retinal stimulation it takes tens of
milliseconds for action potentials to be triggered
neurons of the primary visual cortex (V1).

Subsequently, neurons in some extrastriate areqs

(V2, V3) can respond within ten milliseconds (m{
of the initial volleys from V1.

Successive areas of the cortex start to respond
something like ten ms per region; ultimately
responses from the motor and frontal cortex can
measured at around 100.ms
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AV processing

It is difficult to get a fix on cortical timing

Visual processing might lag auditory processing
for certain types of stimuli

What is needed is a way to frame the timing of
processing (particularly slower visual processing
in the context of A-V interactions

Coming up: A prediction model and a model of
fasrt and slow visual processing

The general idea ... from Hawkins

Structured world

People
Cars
Buildings
Words
Songs
Ideas

patterns _

World Senses HTM/Cortex

/ HTM
Causes| — — Representations
\ of Causes

What does an HTM do?

1 Discover causes in the world
2 Infer causes of novel input

3 Predict future

4 Direct motor behavior

Hierarchical Temporal Memory (HTM)

Jeff Hawkins

The memory-prediction framework
or

Hierarchical Temporal Memory ... A
computational paradigm based on
cortical theory

“Causes” “Beliefs”
People / \

Cars cause;

Buildings patterns _, | cause3

Words P

Songs cause6

Ideas \

World Senses HTM/Cortex

HTMs use a hierarchy of memory nodes

Belief

A

Sensory data




HTMs use a hierarchy of memory nodes

Sensory data

Each node: Discovers causes (of its input)
Passes beliefs up (memory)
Passes predictions down

A AAARA

1) Why does hierarchy make a difference?

2) How does each node discover and infer causes?

Why does hierarchy make a difference?

1) Shared representations lead to generalization anefficiency

2) HTM hierarchy matches spatial and temporal hierachy of causes
in world

HTMs use a hierarchy of memory nodes

%“7 Beliefs
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Sensory data

Each node: Discovers causes (of its input)
Passes beliefs up
Passes predictions down
Each node: Stores common sequences

Changing sensory data forms stable beliefs at top
Stable beliefs at top form changing sensory prediitins

Why does hierarchy make a difference?

1) Shared representations lead to generalization anefficiency

(TITITTE) Why does hierarchy make a difference?
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1) Shared representations lead to generalization anefficiency

2) HTM hierarchy matches spatial and temporal hierachy of causes
in world

3) Belief propagation techniques ensure all nodes akly reach
mutually compatible beliefs




Why does hierarchy make a difference?

1) Shared representations lead to generalization anefficiency

2) HTM hierarchy matches spatial and temporal hierachy of
causes in world

3) Belief propagation techniques ensure all nodes @kly reach
mutually compatible beliefs

4) Affords mechanism for attention

How does each node discover causes?

1) Learn common spatial patterns
2) Learn common sequences of spatial patterns

How does each node discover causes?

1) Learn common spatial patterns

Ll ks
R

Common patterns:
remember

Uncommon patterns:
ignore

el

How does each node discover causes?

How does each node discover causes?

1) Learn common spatial patterns

(things that happen at the same time are likely thave a common
cause)

How does each node discover causes?

1) Learn common spatial patterns
2) Learn common sequences of spatial patterns




How does each node discover causes?

1) Learn common spatial patterns
2) Learn common sequences of spatial patterns

Common sequence:
assign to cause
Common sequence:
assign to cause

Uncommon sequence:
ignore

time @‘

An example - vision

A Larger perceptual
fields

More temporal stability

Behaviours of these objects

Presence of specific objects .
1 Increasingly abstract

Presence of lines, regions, motions, etc |

'

Presence of simple visual elements and contrasts

Bottom-up, specific input + top-down invariant prediction = specific prediction
(sent downwards) and invariant code of the sequence (sent upwards)
Occurs across senses and with perception and production

Fast Forward Sweep and recurrent
proceSSingLamme & Roelfsema (2000)

Fast forward sweep - rapid routing of neural activity is tp a
large number of visual areas in response to an image.

The activity of cortical neurons is not only determined by
this feedforward sweep ... horizontal connections withir]
areas, and higher areas provide feedback, resulting in
dynamic changes in tuning.

The feedforward sweep rapidly groups feature
constellations yet is probably incapable of yielding visug
awareness; recurrent processing may be necessary before
the features of the stimulus enter consciousness
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How does each node discover causes?

1) Learn common spatial patterns
2) Learn common sequences
3) Use context from above in hierarchy

The Hierarchical Temporal Memory Model:

Is multimodal
Captures invariance

Is potentially quick — by making memory-based
predictions

Integrates attention into processing

Now, do these ideas mesh with those developed
from brain research ... e.g. in visual processing
(a well studied area)?

Q

Vi

<40 ms

From V. Lamme




TS

OrbFr

<80 ms

30 ms

Visual
Input

60 ms

100 ms

Fast Feedforward
Sweep

Speeds through the visual
system within 80 — 100 ms by
means of feedforward
connections

*Provides the neurons with
their receptive field tuning
properties

*Provides fast detection of
‘hardwired’ features and
feature constellations
*Provides basic
categorizations, i.e. face / non-

face etc.
Q

EntRh
<115 ms

Feedforward

Feedback

/ Parietal Cortex

Vi
" Temporal Cortex
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Recurrent processing

«Is the processing mediated by
the horizontal and feedback
connections

Startsas soon as the
feedforward sweep reaches an
area, and may then take a
variable amount of time,
depending on distances,
complexity etc.

*Has a role in forming
coalitions of features

Selective behavioral responses are entirely
determined by the first few tens of
milliseconds of stimulation ... a

single feed-forward pass

Categorization of Masked Natural Scenes
VanRullen and Koch
(2003)

Speed of processing

Tying A and V together
What is timed?

Think about auditory speech ... a range of even
that occur across different times and convey
different information

Acoustic and articulatory phonetic phenomena
occur on different time scales

Phenomena at the scale of formant transitions, subse gmental cues
“short stuff” -- order of magnitude 20-50ms

fine
structure

Phenomena at the scale of syllables (tonality and p  rosody)
“long stuff” -- order of magnitude 150-250ms

envelope

Why AV speech?

What has been shown is that seeing a talker speak
(visual speech) influences auditory perception on a
number of tasks that tap different processes.

It is NOT that “visual speech” isecessaryor speech
processing.

AV interactions tell us about how the mind constsuc
a model of the world.

That there are AV interactions at all suggests ittt
mind cares about correlated inputs ...

Speech processing seems ultimately concerned with
information and not the energy array in which it is
made available.

What is AV speech?

Multisensory integration is a highly complex modie

of information processing which is not reducible
single computational stage

It is likely to occur at different time-scales for
different types of information.

In what follows I'll introduce some AV speech
phenomena ... then try to pick out those that
resonate with the introduced frameworks...
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But first ... some details about A and V Source-Filter Model ...

Recording auditory speech seems easy — the Energy from the sound source (vocal folds) is
difficult bit is in knowing what to measure modified by the resonance characteristics of the
filter (vocal tract).

The output spectrum represents the transfer funiction
of the vocal tract on the sound source.
Formants are vocal tract resonances (transfer
function).

Frequency

Amplitude

But of what, when and for how long?
Source-Filter Model ...?

Source-Filter Model ... Measuring V

Vatikiotis-Bateson &Yehia (1996) Acoustic (LSP) Reconstruction

Yehia et al (1998)




A-V correlations

Mouth and jaw movement \

Is speech really audio-visual?
The McGurk Effect:

The McGurk Effect refers to an
auditory illusion in which visual
cues to the syllable "ga" are
combined with auditory cues to
syllable "ba" resulting in the
perception of "da" or "tha".

Try listening to the following
video with your eyes closed,
then, after several repetitions,
open your eyes to see how your
perception changes in the
presence of the visual stimulus

Understanding complex messages

In a shadowing task (having to repeat what is heard as
soon as one hears it) novice learners of French (2 year
experience) performed significantly better in the Audio-
Visual speech condition than with sound only.

The same AV speech advantage was found with Englis
listeners shadowing accented English speech and also
shadowing non-accented but difficult speech (from
Kant).

I°

=3

Now to some AV speech effects

With clear speech
McGurk
Shadowing
Trust (not restricted to speech
Ventriloquism (not restricted to speech)
Scene Analysis (not restricted to speech)
Degraded Speech
Speech Identification
Speech Detection

McGurk

In terms of the McGurk effect very large toleranc
to AV asynchronies ~ 250 ms have indeed been
reported by Massaret al.(1996).

Some other general effects ...

Trust...

I Wichman (1970) found that co- 1
I operation in the prisoner’s dilemrhg
! scenario (where players either !
: choose to defect or to co-operat:
| was more likely with auditory-

| Vvisual communication between

1 players (87%) than with only

I auditory communication (72%).
|

es



Ventriloquist Illusion

Bertelson & Radeau (1981)

Auditory scene analysis

¢

Ventriloquist lllusion with noise

ZS
o —

Auditory scene analysis with noise

| |

“report report

Perceiving speech in noise

Identifying speech in noise

10
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Som AV Speech
effects in detail

Foreign language Production (&
remembering)
Repeating and remembering foreign language words:

Implications for language teaching system.
Davis, C. & Kim, J. (2001). Artificial Intelligence Review.

4. Nature of AV effects (speech detection)

Hearing foreign oices: Does knowing what is said affeckeusisual
speech detection? Kim, J. & Davs, C. (200@rception

Testing an audio-visual detection advantage with natural and kesaina
Perception/Production ... Other specch display&im, J. & Davis, C. (2004)Speech Communication
tasks 5. Head movements (more than the lips and
Audio-visual interactions with inact clearly audible speech jaw)

Davis, C. & Kim, J. (2004). Quarterly Journal of Experimental

Psychology. Audio-visual speech perception offthe top of the head. DavisKETg.J
. . (2008)Cognition

The extent of processing of visual
speech and how this links with Talking in noise: More than meets the ears. Kim, J., DXistiil, H. &
other language-modes Vignali, G. (in prep)

Amodal processing of visual speech as revealed by priming

Davis, C., Kim, J. &Krins, P. (2004). Cogniton.

The effect of visual speech on auditory cortical processing.
Davis, C., Kislyuk., D., Sams, M. & Kim, J. (in prep).

Foreign language production effects

TOP BOTTOM

Attention control Visible speech Articulation

Procedure
The stimulus was presented 3 times after which the panicippeated the

phrase aloud. Each participant received a different randden of stimuli and their
renditions were recorded.

Priming of language tasks by visual
speech

‘ Visual speech ~ TARGET ‘

back BACK | [ Faster responses |
band BACK
sharp BACK

Speech Detection

Higher overall correlations with speech energies
in approximately the F2 region for (PCs 1 & 2)

If AV correlation is important, then more AV
interaction expected when mouth/jaw movement
correlates with speech energy

To test this, we used a simple speech
detection task

Detection speech in noise with/without AV
speech).

Materials

4 (Korean) phrases that had the highest cross-
correlation between the overall time-intensity (F2
region) and inter-lip distance

4 with the lowest correlations were selected as
stimuli in the experiment.

Speech Detection

Signal + Noise

A&7 30

106 .
pa T —— jitter

6.5

D — e —

1.14 15
sec sec
signal masker

11



Procedure for testing speedhtectionin noise|

What was found

speec
noise noise

Inlen/l Interval 2
50% moving

50% still

Two alternative forced choicesignals presented near a 75% correct threshold

AV speech detection advantage for
the high correlation sentences —
people more accurate when they see
talker's moving face. No advantage
for low Correlation sentences

Native speaker viewers 9.4 % (more
accurate with AV)

Viewers naive to the language 8.8%
AV advantage.

Knowledge of language did not

matter.

The strength of the AV correlation
seems important

What about the temporal structure of
the AV signals?

Why time-reversed? Vision comes fifst

*

We examined:
Time reversed presentation
Time shifted presentations

Simplified A and V using a virtual
tatker

wn R

Time normal Time reversed

Does delaying the video, reduce the
AV detection advantage?

‘Video delayed 100 m#

‘Video delayed 200 m%

High correlation
[ sentence

Video delayed

[S—— 100 ms

[ Video delayed
200 ms

Presenation Conditon

12



Can Virtual talker's show an AV effect?

Baldi

Conditions

Interval 1 Interval 2

rd

Forwal

Backward

Results - Baldi

Time normal

Moving Face = Still Face
errors, F<1

But Baldi spoke faster

TIME

So we warped the baldi videos to be slower

« Now there was an ,/
. AVeffect—buta

N Small one ~
4

Summary

AV speech integration (as measured
by V assisting the recovery of A):

Appears to be dependent on particular
temporal relationships (timing)

Can be elicited with artificial speech
stimuli

13



Another time critical effect
Schwartz et al (2004)

Head movements
(correlation beyond the lips and jaw)

Visual speech — More than the lips

Oral and Extraoral Facial Movement to Visual and

Audiovisual Speech Perception
Thomas & Jordan 2004

Bateson et al

Work by Yehia et al has shown that head
movements correlate with changes in FO.

14



Munhall et al
(2004)

Showed that
disrupting
head
movement
information
reduced the
AV speech
identification
advantage

Characterizing Head Movements

Pitch Roll

5} @ Pivot

Off the top of the head

2AFC task: Visual — Visual match (different
tokens

Cross modal matching (A-V)

Participant hears the
sentence and then has to
match the head movement

ltems types

20 items un-expressive items “the jacket
hung on the back of the wide chair”)

20 expressive items (“this is really boring |

have to let you know”) — lots more head
motion

Results

With texture

M Stand T-Test
Presentation type ean Ej":)f’ 85006
AV matching textured Non-expressive sentence 36.5 1.8 a2
AV matching textured Expressive sentence 23.4 2.6 10.26m
VIS matching textured Non-expressive sentence 37.7 1.9 6.217
VIS matching textured Expressive sentence 22.4 2.6 1o.48n




Getting rid of texture information

Without texture

Presentation type Mean | Standard | T-Test
Eror | vs.50%
AV matching outlined non-expressive sentence 42.4 18 418
AV matching outlined expressive sentences 31.2 22 Ll
VIS matching outlined non-expressive sentences | 38,5 17 653"
VIS matching outlined expressive sentences 23.9 27 L

People are sensitive to how head movements relate to speech ... can
they use this information?

Vision assists speech recovery in noise?

White noise was used as a masker
Measure word identification (%correct)

3 different SNRs (Signal-to-Noise Ratios: -21dB
-19dB and -16dB in Exp 3 and -12dB)

Full Face; Upper Face and control (Still Face)

Recovery of noisy speech

Can we increase AV facilitation?

In the presence of noise a person exaggerates the
loudness of his/her voice.

Is visual speech exaggerated in noise?

Which one is spoken imoise?

s ———

Which one is spoken imoise?

s ———

16



Which one is spoken imoise?

s ———

Which one is spoken imoise?

s ———

Lombard visual speech...

L~

Is what we do when we speak in noise
Seems exaggerated compared to quiet
speech

How to quantify/characterize Lombard
visual speech?

How do Lombard auditory & visual
speech relate?

Quantifying PC contribution

= Zero for all PCS

To quantify the contribution of each PC the
absolute value of the PC at each time was
summed.

Lombard Visual speech involves more
mouth-jaw movement and more movement
for some head motion

Speech in noise

Speech in
noise was
louder and
longer

F1&F3
were
elevated

A-V correlations

+ Higher overall correlations with speech energies in approximately the F2 region

* There was an increased coupling between auditory energy fluctuations and
mouth and jaw movement (PCs 1 & 2) with speech in noise.

« This suggests that there might be more AV facilitation of speech detection in
noise for Lombard speech

17



Perception of Lombard AV speech

Sironic (2006)

Auditory-Visual Speech Perception

Development - Questions
Compared to auditory speech perception development:

Q1: Do infants perceive AV speech?
Q2: Language specific AV speech perception in infantsf

Q3: Are there cross-language differences in adults’
auditory-visual speech perception?

Q4: How does AV speech perception develop over
phases of speech perception development?

7= Control Group

L Albl+V bl

g’“ Experimental Group
L mm Albl +V Igl

7
Conclusion H j
Infants perceive S,
McGurk effect; infants L

perceive AV speech o dacrtha

Test Trials

Also Johnson, Rosenblum & Schmuckler
(1995), and Desjardins & Werker (2004)

Development

A change of topic ... examining AVSP in terms
of development etc

Q1: Do infants perceive AV speech?

Burnham & Dodd (2004)
4.5 mo infants presented with auditory-visual syllable
whenever they look at the face

Habituation of visual fixation to auditory-visual face,
followed by auditory-only test

Control and Experimental groups, n =17, N = 34

Procedure, and hypotheses for auditory & fusion hypothees

Q2: Language specific AV speech perceptio
by infants?
Burnham & Dodd (1998): Two AV matching preference studis

Audio
output

=}

18



AV Synch vs AV Assync (audio
lagging by 500 ms)

24 18 week Eng language infants English vs Greek miming, soundtrack

Synchrony Preference; 1st tial

differs over trials. Eng language infants]

E -

Native Non-Native  Non-Speech
(Engish) Greek)  (Xylophone)

Native Language Preference Study

Type of Auditory Stimulus

56 Englh Preference

Greater Synchrony preference in
native than non-native condition

English lip movement preference for
both soundtracks at 10 weeks.
Matching AV preference only for
Native English at 20 weeks
Language specific AV speech perception emerges possialpund 5

months

Burnham & Dodd (1998)

Q3: Are there cross-language differences in
adults’ auditory-visual speech perception?

Cross-Language Differences

Less visual influence in McGurk effect for Japanese
than English language perceiverssekiyama & Tohkura, 1993)
Even less visual influence in McGurk effect for Chinesg
than Japanese language perceiversekiyama, 1997)
Could be due to:

cultural differences

phonological / phonotactic differences

tonal differences:
Mandarin — 4 tones; Japanese — 2 pitch-accents; Engh - none

Foreign Language Effects

More visual influence when perceiving a foreign
language talker:
Japanese perceivers - American talker

American perceivers - Japanese talkesekiyama & Tohkura, 1994; Kuhl
etal., 1994)

Austrian perceivers - Hungarian talker (Grassegger, 1995)
Dutch perceivers - Cantonese talkefdeGelder et el., 1995)
German perceivers - Spanishruster-Duran, 1996)

Auditory- Visual Speech Perception in Adults
Summary

Auditory-visual speech perception affected by:
nature of perceiver's language environment
whether talker speaks native or foreign language

Unclear whether there are cross-language effec
in the perception of lip movements as there are
for speech sounds

Q4: How does AV speech perception
develop?

McGurk effect, lipreading, and auditory-visual speech peception:
is more evident in adults than:
3-5, & 7-8-y0S(McGurk & McDonald, 1976)

4- t0 6-yOS(Massaro, et al., 1986)
increases over age
5-, 7-, 9-, 11-yos to adultiockiey & Polka, 1994)
But:
Whendoes use of visual speech information increase?

Why and howdoes use of visual speech information increase?
given this, and the fact of adult cross-language seilts.......

Cross-Language, Cross Age Experimer

Japanese & Australian Participants
Japanese and English Talkers
Children, 6-, 8-, and 11-year-olds, and adults

———

6 yos |8yos |1lyos Adults
Japanese 16 16 |16 16

Aus. English |16 16 |16 16

—+



Stimulus Materials

4 talkers: 2 Japanese, 2 English
Matching (AV+):
Aud[da] Vis[da]
Aud[ba] Vis[ba]
Aud[ga] Vis[ga]
Mis-Matching (AV-):
Aud[ba] Vis[ga]
Aud[da] Vis[ba]
Aud[ga] Vis[ba]
4 talkers x 3 speech sounds
12 Audio-only (A) stimuli:
12 Visual-only (V) stimuli: 4 talkers x 3 speech amds
24 AV stimuli: 4 talkers x 3 aud consonants x AV+AV-
3 levels of band noise (300-12,000 Hz) at S/N ratios of:
-4, +4, & +12 dB; plus clear audio condition

Procedure

N=144, 24 adults, and 16 children in each groug.

Task = 3AFC - press 1 of 3 buttons, “ba”, “da”,
“ga” to indicate perceived sound

DV (A&AV) = % Auditorily Correct Responses

. Japanese

Australian English

=
r'd
B : "= oy . e e
L T B AV+ minus A
os // ; 0s —?4 Augmentation
; < A minusAV-
i : * Byeas  C ™ Interference
— H . A_V+ minus AV-
5 o Visual Influence
re Pd
B o giybas - -
= — —
s
e i _—
0 o
/
) ASN Raua‘z CCCCC Adults ) ‘SN F?al\o“ -

Talker & Perceiver Language

Visual Influence

—8—AENGENg Sp. - -p - AENG Jpse Sp.
—=— JPNSE Jpse Sp. - - - JPNSE Eng Sp. A

05

6yo 8yo 11y0 Adult

Japanese auditory-visual speech perception constant over age;
Aus. English increase level of visual influence over age

Aus. Eng and Japanese: equivalent at 6 years, but thereaftéus
Eng have greater visual influence

Foreign Speaker effect — most evident after 11 years, iie,adults

. Japanese Australian English
e — Japanese and Aus.
— English equivalent at|
—
o 6 years
L4 £
B l w o gl . l B o
T
/‘ 2 / —_— A! 8 years Al_Js Eng
/";‘ 3 - Wy increase in visual
[ Eos{ 74 influence in Aus
H Eng; Japanese
[ remain the same
. 2 B 8lyears = e
T — T
— ¢ —
— ¢ 8 year old pattern
— i " maintained for both
S A Aus English, and
red & - Japanese at 11 year:
P B o 1iyears * w o
T —_— T
e e—
2
s ¥ e And in adulthood
. /
—
P B = e P P B o
SN Ratio LllE SN Ratio

Foreign Speaker effect most evident in adults
McGurk Effect =

increasein visual influence for Aus. English from 6 to 8 yrs;
Japanese AV speech perception constant over age

Why no increased visual influence for Japanese school children
Compared to Japanese, English has:
more vowels (around 14 depending on the dialect \&
many consonant clusters, e.g., /str/ (at least 3% none)
syllable-final consonants (virtually none in Japanse)

consonant contrasts which are visually- but not sowitorally-distinct, e.g.,
labiodental-interdental-alveolars - as in bur-thaw-saw, or vat-that-sat

Less visual influence in Japanese because reading acquéitiis not
so complex?? — yet to be tested...
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Question

Why increased visual influence by Aus. Eng. from 6
to 8 yrs?
Social influences of school?
Reading onset?
Teachers?
Other?

Regression Analyses: LSSP, Age, languag
tests regressed onto visual influence
3, 4 years

AVSP determined by auditory speech perception

5,6,7, 8 years
- AVSP
Good language specific speech perception and
lipreading  greater AVSP
Adults
AVSP

D

AVSP determined by auditory speech perception

AV Speech Perception - Conclusions

Infants perceive AV speech
Infants show language specific auditoryisual speech perception

Post-infancy, basic level

of AV speech perception

augmented as a function

of linguistic demands:
learning to read; Speech S .
perceiving a foreign speaker
speaking a phonotactically-demanding -
language

eech Percept by-passing layers.

There is a basic level of AV speech perception in infiay which is
overlaid by more strategic AV speech perception at lateages

McGurk + Language Development Studies

Erdener & Burnham

2 Experiments with Aus English infants:

Toddlers: 3- & 4-year-old monolingual
children, N=48

School Children: 5yo, 6yo, 7yo, 8yo monolingual
children, N=96

Procedure
McGurk Task — as for earlier McGurk expt except only 1 noise level
and one clear condition
LSSP Task
Native /pa/-/pha/
Non-Native /ba/-/pa/
Various language tests

Summary
1. Basic AV speech perception ability in infants

2. Over & above thislearning to read  seekvisual
info to disambiguate phoneme-grapheme links.

3. Children who are good at focusing on native (&
disregarding non-native) speech sounds are alg
those good at using visual info

strong relationship between auditory and
auditory-visual speech perception

Elderly

Sommers, Tye-Murray & Spehar
(2005)
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Visual Only

Older adult’s poorer performance in the AV condition
was due to reduced speechreading abilities not
impaired integration.

AV speech and artifical hearing

Lachset al (2001). Twenty-seven hearing-
impaired children who use cochlear implants
identified spoken sentences presented under
auditory-alone and audiovisual conditions

The results indicated that children who were
better at recognizing isolated spoken words
through listening alone were also better at
combining the complementary sensory
information about speech articulation available
under audiovisual stimulation

Practical applications

Providing visual speech has great potential in
many applied settings...

For example ... Auditory-Visual machine speech
recognition...
But also in training and teaching ... Face-to-Fac
speech (instruction) has many benefits

But it is costly in time and teachers vary in
efficiency and mood; they can get tired or bored
with repetition etc.

Is it possible to have a virtual speaker?

Hearing loss — speech reading only

Bernstein, Demorest & Tucker (2000) tested
adults with normal hearing (NH; n = 96) and
with severely to profoundly impaired hearing
(IH; n = 72) identified consonant-vowel (CV)
nonsense syllables and words in isolation and in
sentences

The results suggest that the necessity to percei
speech without hearing can be associated with
enhanced visual phonetic perception in some
individuals.

Simulated implant listening and AV speech

Groot (2006)

e

(L]

Baldi, a computer animated, talking head (Massaro and gaksa

Normal; Wireframe and a close-up of the tongue
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Learning vocabulary

Proportion of correct identiications (and standard error ahreig pretest and posttdst each of the eight training categories. The.

resuls are graphed from left o right by order of presentatiangleach training rotation

Intelligibity ratings (and bars) of thetgseand postiest for each of the eight traialegaries. The resuts are graphed

from feft o right by order of presentation during each traininggimn.

Models
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Challenges
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