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Speech is fast and verbose

SOLUTICN TIME IN MINUTES. 29 33 533 662 €9
NUMBER OF MESSAGES 2304 1638 159 272 s
NUMSER OF SENTENCES 3728 2759 2¢3 458 241

TOTAL NUMBEA OF WORSS 15838 13748 22:8 3229 2574
| emssens: : :
TYPE.TOXKEN RATIO 3 3 ] 5 3
NUMBER OF WORDS a2 @ s

EXPERIMENTAL RESULTS are enumerated for the solution of i ratio of different words to total words. Probl
us modes of communication. “Type-token ratio”  takes the least time but is wordier than the

problems by vario
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Speech technology is making
money!

Classic example : AT&T and Lucent
Technologies VRCP, "Voice Recognition Call
Processing” sevice

Q Selection of payment method

0 Vocabulary only five words : collect,
calling card, third number, person,
operator

QO More than 5 000 000 calls per day
a Ear‘ninlgs already (1999?) more than
AT&T/Bell labs” total investment in
speech research
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The first pen phone
Viaridens
forsta

Pehintelcfond Why no commercial

success?
Too small keys?

Too small display!?

1 april 1998
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The KTH speech group
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OVE I, in the WaveSurfer tool

e Tnterface isbased around W aveSurfer, a general
purpose tool for speech and audio view Ing, editing
and kbelling

e TTS and Taking H ead fimctionality is added as
plg-ins

® W aveSurfer foresently w thout TTS& TH ) works on
allcomm on platform s and is freely available as open
source

e M odules fiom W aves avaibble - form antsand FO in
presentrelease - thanks to M icrosoftand AT& T

http://www.speech.kth.se/wavesurfer
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Ove ITI, 1958
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KTH/TTS history

1967,D gitally conttolled OVE IIT
1974 ,Rule-based system RULSY S
- transform ation miles

1979,M obile textto-speech system
- used by a non-vocal child

1982, Portable TTS (ICA SSP, Paris)
- M uldlingual

- M C 68000,NEC 7720

1983, Founding of fovox Inc.
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What do we mean by Speech synthesis?

® Recorded speech

- W ods orphmses (ekphone bankig)
- Fixed vocabuly - m altenance pmobkmn s...
e Concatenative speech synthesis
- D phones or higerunis (uniselkcton)
e LPC :sourwe filterm odel (wo sin pk?)
e PSOLAMBROLAMHNM - and mEs orpmwsody
- One speaker
e Param etric synthesis
- Fom antsynthesis
- Ardcubtory synthesis
- fiexble
- Butbwerqualiy - today

e M ulim odalsynthesis

M ultin odal spesch synthesis- NGSLT 2004  [13]

The synthesis space

Speech
Know hdge FbXbﬂI}/
Thtelgbity

Natmhess 1 Prmocessig
needs
B tmﬁ
Vocabulbry

Unis

Cost

Com pkxiy
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TEXT vs SPEECH

e Parallelvs. sequential
® perm anentvs dissppearing
e Textas transcription of speech?
e Example -W aveSurferdemo :
- Palindrom e
— "V ar=sak hartva sidor”

M ultin odal speech synthesis— NG SLT 2004 (151

Phonetics
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Phonology, Morphology
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Non-phonetic writing
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Signs vs. technology

=¥

M ultin odal gpeech synthesis- NGSLT 2004 [19]

Is the sign what you think?

Minniskan - man 25

M ultin odal gpeech synthesis- NGSLT 2004 [20]

How is a Chinese lexicon
organized?

M ultin odal speech synthesis- NGSLT 2004 (211

Text-to-speech (TTS)

wabcd”

—
. .
M orpholbgicalanalysis

| i I Lexicon and mules

i Syntax analysis

| Prosodic analysis I—| Rules and ]exjconl
|

| Phonetic description I—| Ruls and unit selection

1
| Concatenation
1
| Sound generation I—) ‘w
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Synthesis methods

Artkulatorer| F
=y
|Ansatsréxets form I @

Resonanses : ;
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Source filter theory

h

Source | | filter R adiation
gbtal flow ) (shape of vocal tract) (ips)

S
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RULSYS Rules - Features

e s IPA synthesiserpossbl?
eBased on generative phonology

e Language specific definitons
eRules forcontextualm odifications
eExam pls

e hteractive rule m anjpultions

M ultin odal spesch synthesis- NGSLT 2004 (251

@) q =te L/l —cons>c
m oxph root |
b) graph | a | | e |
phon | <cons>| = | e |
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Glove
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"Pia odlar bld violer"

B I. ‘ h B i u'yl
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5 X — e atm
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Synthesis
;n
f
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l
| =

Carlson, R .G 1anstdm , B ., and K arisson, 1.(1990) :
id el L e e il noaling T chee ngﬂls,nﬂmmmﬁ NGSLT 2004 28]

Speaker characteristics

Speaker

dialect, s=x, social, education, age
Situation

form ality, sty’le, mterspeaker relation

C om plex description
m any dependentvariables

M ultin odal speech synthesis— NGSLT 2004 (291

Speaker characteristics

¢ TIDE A aessproject V oices, attitudes and
em othons n synthetic speach

® “V oice fitting”
¢ Softw are, G Iove synthesis
® 10 user controlled param eters

e R ule specified connection to synthesis
param eters

M ultin odal speech synthesis— NGSLT 2004 (301
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Emotional/ubiquitous computing - do we want it?

Early BBC vision - the conversational toaster
i |.for the video clip

dal spesch ynthesis = NG S

Emotions

natural o natural -

synthesis - Neutral synthesis -
Happy

natural &

synthesis - ¢
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Result from listening test

Intended

100 AJ
90 \

o H 0 neutral
g 70

A =

& 60 angry
E 50 B happy
£

ﬁ 0 e

5]

[+

40
30
20
fim

Happy Sad Angry
Synthetic stin uli

Il
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Surprise Disgust Sadness

M ultin odal speech synthesis— NG SLT 2004 (341

Kdllasimulering

>

H %'%

' %
i (rach ) %
Translational, Rotational
transv.+ ax.

M ekanisk m odell

r.T—\ |

Luftfbdet igbttis
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Kdllasimuleringar med
dtersyntetisering

Sam plingsintervall: 1 param eter

Stam bandsanatom i: 18 param etar, tex lngd, vikt, dam pningsfaktor
Stim bandsartikulation: 7 param etar, tex westglpp, ingtryck

H &gtrycksartikulation: 4 param etiar, tex tonhdjd, Hudstyrka
Talrdrsartkulation : 8 param etrar, tex area, dam pningsfaktor

Exempel orighalyttrande (¢
Brdubblad stimbandam ass =

Bringning av simband 13->17 mm
assym etribrandring 1 0->1 8

assym etrifSréndring 1 0>2 0

T

5

restgap 01->10mm

M ultin odal speech synthesis— NG SLT 2004 (361
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Predictable word accents

® W o accentand stress
- bnden (bid)
- &nden (gpirit)
- &nk-pasa
- &nk-pastej
- &nk-paseEn
- Enk-pastejsm al-+id
e Nam e pronunciation
— karl-&rk (arl-erk) + Ennemarie
- Onom astica/&£U
e Reduction
- betngvég @)skonstuktion €-C Elert)

M ultin odal spesch synthesis- NGSLT 2004 (371

Letter-to-sound vs.
lexicon

Size vs. Precision

M aintenance - “half of the w ords are unique”
N am e pronunciation (O nom astica Project)

M isspellings

U == mules, m orphology, analogy... as fallback

M ultin odal spesch synthesis- NGSLT 2004 (381

Research trends in speech
synthesis

1950 Synthesis by analysis

1960 Phonetic rules
1970 Linguistic processing
1980 Concatenation

1990 Autom atic procedures
2000 i

M ultin odal speech synthesis— NGSLT 2004 (391

Concatenative synthesis

o A heady Peterson etal. (1958)

D ixon and M axey (1968)

“D iadic Units”, O live, 1977)

"PSO LA ", Charpentierand Stella (1986)
Review ,M &bius 2000)

ICSLP 2002

- Unitselection

— Concatenation cost

— Prosody

M ultin odal speech synthesis— NG SLT 2004 1401

Concatenative synthesis
Signal manipulations
e Prosodic m odifications
— Possibility to m odify FO
— Possibility to lengthen orshorten segm ents
e Spectralm odifications
- Interpolation of spectum at joints
e Early technique -LPC

M ultin odal speech synthesis— NGSLT 2004 [411

Speak&Spell - TexasInstrument
Christmas 1978

=

M ultin odal speech synthesis- NGSLT 2004 [421
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PSOLA

e Pitrh pulsesm oved in tim e to HS£F0 contour

e Conceptually sin ple and com putationally
efficient

- N eed forprecise pitch pulse m arking

- Could nothandle spectral nterpolation

M ultin odal spesch synthesis- NGSLT 2004 (431

Unit selection

¢ Lawge databases of recorded natural speech

e M min alprocessing

e Annotation of database — w hat inform ation is
needed?

e Synthesis defaults to transcription and search
problem

e Few cuts> maxin ally long units selected

(out contextand prosody m ust fitw e1l)
e Targetand concatenation costs

M ultin odal spesch synthesis- NGSLT 2004  [44]

Synthesis methods

e Unitselection - m inin alprocessing

Unit selection - BrightSpeech

Thstitut flirM aschinelle Sprachverarbeiting

Geman] English] [French] Dutch] [Spanish] [falian]
[Portuguese] [Swedish] Nomw egin] [Finnish] [Estnin]
[lcelandic] [Czech] Russian] [Greek] [Croatizn] Rom anin]
Uapanese] [Chinese] Korean] Hebmew] R mbic]

http:/Af ww dn sumisutigartde/~m oehler/synthspeech

exampleshim 1
also eg.http /Ay ww naturalvoices attcom

M ultin odal speech synthesis— NGSLT 2004 1471

- d)atr@'I:R) wea&xer(CSTR)goqd, ]esgood
& Ly e Swedih t

¢ D iphone gynthesis

- SvenskM broh), Frnsk (CP) CNET)

¢ ¢ &

e Form antsynthesis e N ow egian g

- Svensk (E<T:H), Fransk KTH)

: ¢
To make it work today: Hybrid systems
e.g. Who has number nn....?
e Key input - Synthesis mixed with
pUni,ers,-ﬁtsmgam : recorded speech (Call +46 118 999)
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Hybrid methods, cont.

*Rolf Carlson, Tor Sigvardson, Arvid Sjolander (2002).
Data-driven formant synthesis. Proc of Fonetik 2002,
TMH-QPSR

David Ohlin and Rolf Carlson Data-driven Formant
Synthesis, Proc of Fonetik 2004

+ Four MSc theses (Sigvardson,Sjolander, Vinet,Ohlin)
* All available on www.speech.kth.se

M ultin odal spesch synthesis- NGSLT 2004 (491

Aim

e K eeps the flexibility of the form ant
synthesis

e M ore natural sounding than mile-driven
synthesis

e Speakeradaption

M ultin odal spesch synthesis- NGSLT 2004 (501

Rule-driven formant
synthesis

® Param eters are generated
byl RULSYS ,
Carlson etal)

e Fom antvaluesare
generated by nterpolatng

e Parmmetersare fed toa
synthesizer GLOVE,
Carlson etal)

M ultin odal speech synthesis— NG SLT 2004 (511

Synthesis comparison

000

3s00f-

\
V| /
\ -

1500} % .
~ ~ —

1000

3000}

sof I e
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Data-driven formant
synthesis

® Som e param eters
(am ely, the first four g
form ants) are replaced - .

e Sam e synthesizer

M ultin odal speech synthesis— NGSLT 2004 (521

Data-driven formant
synthesis

e Form ants are replaced through unit
selection from a fom antdiphone library

e Form anttraectories are scaled and
Interpolated to fit the mile-generated
durations

M ultin odal speech synthesis— NG SLT 2004  [541
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Cost function

e D esigned to prom ote probable form ant
candidates
e Penilizes:
— Lawge bandw idths
- Lawge fiequency deviations @iven the cunrent
phonem e)

- Lawge frequency jm ps forom otes sm ooth
trajectories)

M ultin odal peech synthesis— NGSLT 2004 [55]

Voiceless consonants

e Replace the voiceless fricatives and plosives
w ith recorded versions

e V oiceless fricatives in Standard Sw edich:
A/, K, B, M and s/
e Voicelessplosives: k/, o/, X, /&

(h/ is excluded)

M ultin odal speech synthesis— NGSLT 2004 (56

Text-to-speech synthesis

Input text

1

Extracted Rule-generated
parameters parameters

¥
ey

Con ion

Output sound

M ultin odal speech synthesis— NG SLT 2004 (571

Listening test evaluation 1

e 15 gubjcts, 20 sentences, continuous scale

e D ata-driven synthesisw ith non-conected
form antdata w as judged m ore natural
sounding than mile-driven synthesis

M ultin odal speech synthesis- NG SLT 2004 (581

Listening test evaluation 2

e 12 gibjcts, 10 sentences, binary scale

e D ata-driven synthesisw ith m anually cor-
rected form antdata w aspreferred n 73 %
of the cases over mile-driven synthesis

M ultin odal speech synthesis— NG SLT 2004 (591

Sound samples

e Strindberg, mile-driven:
e Strindbery, data-driven:
e Strindberg,M BROLA :

o "Pytieliten” , mile-driven: ¢
¢ "pPytieliten” , daa-driven : ¢

M ultin odal speech synthesis— NG SLT 2004 (601
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Child-directed speech
synthesis

e Tncrease prosodic variation In synthesis

e How do children betw een the agesof 9 and
11 reactto:
- default, FO, duration?

— diphone synthesis vs form ant synthesis?

M ultin odal spesch synthesis- NGSLT 2004 (611

M ean ratings

E 34 [l D phone
@ B Fomant
M2

14

Natuml Fun Natuwal Fun
Chidren Aduls

M ultin odal spesch synthesis- NGSLT 2004 (621

Articulator nthesis

M ultin odal speech synthesis— NGSLT 2004 (631

Artikulatoriska parametrar

K dképpning
Lapprundning
Protusion
Tungplcerng
Tunghtj
Tungspets
Velm

Hyoild

M ultin odal speech synthesis— NG SLT 2004 [641

Potentiell anvdndning

W e A rtkulatorisk syntes

g - berdkningardirkt fidn
> besnitseona
= — flbdesm ekaniska berdkningar
"w e V isuell Syntes
- artkulationstréning
: - dem cnstrationer

M ultin odal speech synthesis— NG SLT 2004 (651

\ O\ oI posing a third

Why a 3D model?

B
.5 -, 2D articulatory m odels, eg
d _ M emelsein

-M aeda

din ension:
area=ae (w dth)°

oA 3D model:
- D frect caleulation
— benlsete.

M ultin odal epeech synthesis— NG SLT 2004 (661
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From areas to formants

A tansfer finction is determ ined fiom
the cross-sectional areas

393 851 2459 3536 4551 558,

M ultin odal spesch synthesis- NGSLT 2004 (671
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Ranges of parameter
activations

Jaw heght Tongue body

Tongue dorsum

M ultin odal speech synthesis— NG SLT 2004 (691

Multimodal talsyntes

M ultin odal speech synthesis—~NGSLT 2004 (701

Talking heads -
Applications
e T proved speech synthesis
e Hum an-Com puter hiterface in leHTE
spoken dialogue system s kw ;
e A id forhearing in paired =
e Educational softw are
e Stim uli forperceptual
experin ents
e Entertainm ent: gam es, virtual
reality, m ovies ete.

M ultin odal speech synthesis- NGSLT 2004 (711

A new paradigm for human-
computer interaction

e Shift from desktop-m etaphor
o person-m etaphor
e Spoken dialogue aswellas
non-verbal com m unication R
e Take advantage of the user’'s
social skills
e Strive forbelievability,
butnotnecessarily realiam

M ultin odal speech synthesis- NGSLT 2004 (721
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Tasks of an Animated Agent
e Provide mtelligible synthetic speech
e Tndicate em phasis and focus In utterances
e Supporttum-taking
® G ive spatial references (gaze, ponting etc)
e Provide non-verbal back -channeling
e Tndicate the system ‘s mtemal sate

M ultin odal spesch synthesis- NGSLT 2004 (73]

Animated Character
- architecture

M ultin odal spesch synthesis- NGSLT 2004 (741

Parameters used for articulatory
control of the face.

e Jaw rotation * Upper Ip mise

e Lip mounding e Low er lip depression
e Lip protrusion ® Apex

e M outh w idth ¢ Tongue length

e B ilbbial closure * + more orprosody,

e Labidentalclose  tude, emotions,
tum-taking, back-
channeling, ponting

M ultin odal speech synthesis— NG SLT 2004 (751

The WaveSurfer Tool

o nterface isbased around W aveSurfer, a
general purpose tool for speech and audio
view Ing, editing and lbelling

e TTS and Taking H ead functionality is added
asplig-ins

e W aveSurfer oresently w thout TTS& TH )
w orks on all com m on platform s and is fieely
availble as open source

http://www.speech.kth.se/wavesurfer

M ultin odal speech synthesis— NG SLT 2004 (761

WaveSurfer Tool
Demo

M ultin odal speech synthesis— NG SLT 2004 (771

How to obtain data?

Qualisys recordings in Linkoping

M ultin odal speech synthesis— NG SLT 2004 (781
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Combining model and data

Re-synthesis
using speech
movement
recorded
with Qualisys

M ultin odal spesch synthesis- NGSLT 2004 (791

Preparing future multisensorial
interaction research

pf-star

1. technologies for speech to-gpeech
transhtion
2. detection and expressions
of em otionalstates

3. core gpoeech technolbgies for children

EU project: sartO ctober 2002, duration 2 YR
ITC-RST (T'rento) co-ordnates + 3*G em any

+ Taly + UK + Sweden
http ;/pfsaric it/

M ultin odal spesch synthesis- NGSLT 2004 (801

Vision from audio

origmal

Foénagy, 1967 “H &bare M in k” , Phonetica

M ultin odal speech synthesis— NG SLT 2004 (811

2 ™ /
SSAR] EINcAN
s\\‘%"‘*‘«) e / -
-\ / © /
/O\ /D\

M ultin odal speech synthesis— NGSLT 2004 (821

Measurement points
for lip coarticulation
analysis

Vertcal
distance

Lateral
distance

M ultin odal speech synthesis— NG SLT 2004 (831

The expressive mouth

e Allvowels
(eentences) . =F

— Encouraghg
- Happy
- Angry

mouth opening

- Nautal

“left mouth corner

"
M ultin odal gpeech synthesis~ NG SLT 2004 (841

14
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Interactions: emotion and
articulation
(from AV speech database -
EU/PF_STAR project)

M ultin odal spesch synthesis- NGSLT 2004 (851

Combining motion capture techniques
Example of resynthesis
B

EMA & Qualisys

M ultin odal spesch synthesis- NGSLT 2004 (861

Collection of audio-visual
databases: interactive spontaneous
dialogues
¥* E liciting technique: inform ation
seeking scenarioc

¥ Focus on the speakerw ho has the
wle of nform ation giver

% The speakerseats facing 4 nfrared
cam ewms, adigialvideo-camem, a A

: i rA
m icrophone The otherperson is ‘Q .~ d

only video recorded.

Recording and model

M ultin odal speech synthesis— NG SLT 2004 (881

Conversation with agent

M ultin odal speech synthesis— NG SLT 2004 (891

Eyebrow vs intonation

1 No eyebrow m otion

2 Eyebrow m otion
controlled by the

Eyebrow Motions in RSN entalftequency
Multimodal Speech Synthesis ofthe voice
3 Eyebrow m otion at
focalaccents +

4 Eyebrow m otion at
the first focalaccent +

“Jag heterA xel, nte Axell” (ranshtion: "M ynam e isAxel,
notAxell’). h Sweden Axelisa firstnam e as opposed t©
Axell,which isa fam ilyname.

M ultin odal speech synthesis— NG SLT 2004 (501

15
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Experiment
e Speech m aterial

— N arpappa fiskar stor, piper Putte
W hen dad is fishing sturgeon, Putte iswhin pering

— N &rpappa fiskar, stSrPiper Putte
W hen dad is fishing, P fper disturbs Putte

® 6 versions
- 1 statdc, 5 eyebrow 1aising on successive
contentw ords
e 20 stmuli 6 x 3) plus firstand last
e Subjcts: 21 studentsatK TH
— 14 native Sw edish, 7 non-Sw edish

M ultin odal spesch synthesis- NGSLT 2004 (511

Eyebrow movement

e Hand edited w ith a synthesis param eter
editor
e 500ms
- 100 m sdynam ic rise
— 200 m s static aissd
— 200 m sdynam ic low ering

M ultin odal spesch synthesis- NGSLT 2004 521

M ultin odal speech synthesis— NG SLT 2004 (931

TWO EXAMPLES

N o eyebrow Eyebrow movem ent
m ovem ent feutral)

M ultin odal speech synthesis— NG SLT 2004 (541

Prominence increase due to
eyebrow movement

Thfluence on judged prom nence by eyebrow
movement

50

40 —

30 —

=

Swedsh Forin AL

o
o

% prom mence due ©
eyebrow m ovem ent

o

M ultin odal speech synthesis— NG SLT 2004 (951

Conclusions

¢ Eyebrow m ovem entcan be an
Independent cue to prom nence
e N on-native Sw edish listeners
1=ly m ore on the visual cues
e Tnteraction
— visualand acoustic cues
— visual cues and prom nence expectation
e Furtherw ork on hteraction
— prom Inence, m ocod and attiude @em o)

M ultin odal speech synthesis— NG SLT 2004 (961
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Examples on the use of

eyebrow and head motion
(from the August dialogue system)

-

Translation: “Symm etrical works of arteasily become
dull just lke symm etricalbeauties; in peccable or
flaw less pecple are often unbearablke”  (Strindberg 1907)

M ultin odal spesch synthesis- NGSLT 2004  [7]

Different characters

M ultin odal spesch synthesis- NGSLT 2004 (98]

Taknde anskten pa Teknika M useet -
Uts@Ihigen FritFram

o < (3 CE

Fritt Fram
——

———

M ultin odal speech synthesis— NG SLT 2004 (991

Talteknologitillampningar -
exempel

Talarverifiering
= gakemet.

o Oversdtining eller dversdtningshflp

- sprdkidentiferhg, 4m nesbestim nhg, tem nobgi
Studiehfl

- Al ody Brare

- sprknBmig, uttalsunderwisnig

e hteraktiva mfom ationssystem Airlogsystem
- aven textgenerng

e hdexering och sékning
- radb och TV progrmam
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Talteknologitillampningar -

exempel
e HandkapphFlm edel
- synskadade, takkadade, om gimihgskontol
e Telefontfnster
- kundh#p

- htellgenta “kbnsvamre”, vem skikar ‘e-
mai

- hfom atbnsséknig, tkonhanding
e “Fria hander”

- dkterng

- m obilekfon, tafknfom aton

- sorterng, kvalietskontroll
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Dialog systems at KTH

58

Hh—>

Adapt

Wadiolm

Olma 4. Hipier

v Al A H BPARN
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Talteknologi for synskadade

e "D esign forall” eller speciella behov
e Foérsa talsyntestilliim pningen

e N aturlighetvs. uppfattbarhet

e Skamm Bsare vs.GU I

¢ Talbdckerfaltidningar

® Speech brow sing, A SR , dialogsystem
® Snabbsyntes - 500 wpm

M ultin odal spech synthesis- NGSLT 2004  [103]

Talsyntes for talskadade
Cameleon CV - talprotesen frdn Vaessprojektet

alttab enter
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U ser controlled “woice fittng”

e D irectaccess to selected voices
e hdividual settings easy to use
e Phonetic mules use slide buttons as Tnputs
e Synthesizer in plem ented w ith great flexibility
e Exam ples of possible adjustm ents
-V ocal tract size
— V oice source characteristics
— Pitrh dynam ics
— D egree of clearorreduced speech

M ultin odal speech synthesis- NG SLT 2004 1051

System architecture

Sentence
Jeveland
articulation
rules

M ultin odal speech synthesis~ NG SLT 2004 1061

Talsyntes for horselskadade
The Teleface application

M ultin odal gpeech synthesis-NGSLT 2004 1071

T=t
I J l@ “The TELEFACE project”
¢) L) (simulated)

Continues in EU project SYNFACE,
aiming at a real-time demonstrator

M ultin odal speech synthesis- NG SLT 2004 1081
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Evaluation of synthesis- VCV test

percent C onsonanterrors

50

40

Goldstein & T{ll (1992)
LN

8.7

30

20

Year Year Year Year: One
1983 1987 1989 1991 hum an

KTH text-to-speech system speaker
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Formal intelligibility test

e M ateral: VCV (symm etric vow el context)
- 2vowels: U,a/

— 17 consonants:
oo, £V, Ed,n s, n kg 036, 6

e Tadgk: consonant dentification

* Synthetic face w ith hum an speech

e hard of hearing subects ErKTH students)

* Additve whitenoise,—3 dB SNR (ifnorm alhearing)
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Resuls foorVCV-words
hearing in paired subjcts)

% conect

Audb abne Synthettc face Natumlface
+ mke-synthess

— S
Naturalvoie

M ultin odal speech synthesis-NGSLT 2004 (1111

Better than humans?

bil—lhbd den pal vel pil-bbd den pal vel
bikbaf 100 254113
Bbiodenta 963/3,7 6/56 19
aCa

dental 30 780 55 134 858 74 68

paktal 99 704 198 12 173 716 99

velr 49 160 790 25 250 725
Synthetic face Naturalface

M ultin odal speech synthesis-NGSLT 2004 1121

Possible improvements fo
“lip readability"”

® G reatvariation In hum an speakers due t©
forexam ple
- Spesking mte
- Extentof artdculatory m ovem ents (the hypo -
hyperdin ension)
- Anatomy, facialhair... .
— Light, distance, view Ing angle..

M ultin odal speech synthesis-NGSLT 2004 (1131

Hypo to hyper articulation
Pilot study stimuli
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Help

 SynfaceTelephone

The Synface telephone

Press the telephone button to call 0030510

M ultin odal spesch synthesis- NGSLT 2004  [115]

Real user tests

M ultin odal spesch synthesis- NGSLT 2004  [116]
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Language learning

¢ O mlproficiency traning
e Possible display of ntemal articulations
e Exploiting hyperhypo din ension
e Traning in dialogue context
e A Tw ays availble conversational parmer
e Untiring m odel of pronunciation

- everything fiom phonem es to prosody

M ultin odal speech synthesis-NGSLT 2004 1181

Speaké&Spell - TexasInstrument
Christmas 1978

L

M ultin odal gpeech synthesis-NGSLT 2004 1191

Speech training using
intonation models

e

M ultin odal gpeech synthesis-NGSLT 2004 1201
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Demo of prototype

Pohln an -w eatherm an from the south

“Sen drarhela dethdrm oln-och regnom radeti
alla fBll vidare 6sermit” (~then, thisw hole cloud
and 12 system m oves eastw axd)

1 O righal recording
“Teacher” (sound only)-originalm odified
2 Stockholm
3 South Sw edish
4 Synthesis

M ultin odal speech synthesis- NGSLT 2004  [121]

1 O righal recording

2 Stockholm “Teacher” (sound only)-original-m odified
3 South Sw edish

4 Synthesis
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Articulatory fraining

- Stylized
* Program Fonem -Johan Liljencrants

M ultin odal speech synthesis-NGSLT 2004 1231

Reiko Yamada ATR, 1999

M ultin odal speech synthesis-NGSLT 2004 1241

new national project ARTUR

W hat?
A utom atic articulatory feedback
display using face and vocal tract
models.

Forwhom ?
H earing in paired children, second-
language leamers, speech theraphy
patients.

How?
Contrasting the user’s articulation
w ith a conrectone.

M ultin odal speech synthesis-NGSLT 2004 1251

CTT Virtual Language Tutor

e Practice dialogues
e Conectyourpronunciation
e Keep track of your im provem ents

M ultin odal speech synthesis-NGSLT 2004 1261
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CTT Virtual Language Tutor

D ifferentTypes ofUsers:

e Swedish children leaming English

e Adultinm igrnts lraming Sw edish

e AdulSwedesw anting to in prove aspects
of English (eg.cowormate English,

technical English) E
o Native Swedesw ith Janguage dissbilities ot o
w anting to in prove theirSw edich ¥

M ultin odal spesch synthesis- NGSLT 2004  [127]

CTT Virtual Language Tutor
Sepamate:
e General tools from usergpecific
tools
e Linguistcally universal tools from
Janguage specific

M ultin odal spesch synthesis- NGSLT 2004 [128]

CTT Virtual Language Tutor components

StudentPmofike Database

DiabgM anager,
\‘ Exercie M anager

Ponunciaton Anakyzer
e

e o SDeech Recognibn

TextTo Speech Takng Head

M ultin odal speech synthesis-NGSLT 2004 1291

© VALEQ.01 Al

CTT Virtual Language Tutor

demonstration

MG odal speech synthesis- NG SLT 2004 [1301

Scripted utterances

M ultin odal speech synthesis-NGSLT 2004 1311

Different representations

*

- i e i 1

M ultin odal speech synthesis-NGSLT 2004 1321
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Automatic tutor simulation

no gestures

some gestures

M ultin odal speech synthesis- NGSLT 2004 [133]

Syntes: slutkommentar

- Artikulatorisk syntes: svart med data,
optimal kontroll med gransvillkor givnal?

+ Formantsyntes: produktionsrelaterad,
flexibel, svart uppnd naturlighet

+ Konkateneringssyntes -PSOLA/MBROLA:
ej flexibel, hog naturlighet

- Dagens trend: "Unit selection” - stora
databaser, minimal signalbehandling

- Okad satsning pd hagre sprékliga nivéer
+ “Concept-to-speech” (+ ex i dialogsystem)

M ultin odal speech synthesis- NGSLT 2004 [134]

Bullet course at KTH
Nick Campbell, ATR 20-22 sept 9:30-11:30

1 Language, Speech, and M eaning

T thistalk, Ishall attem ptto describe som e of the wles played by
prosody In gpeech com m unication, and w ill relate them to the
requitem ents of com puter speech processing. The talk covers phonetic,
Iinguistic and paralinguistic aspects of speech.

2W orking w ith a C orpus of Expressive Speech

This talk describes the JST LREST Expressive Speech Processing proect,
Introduces a very Jarge corpus of conversational speech and describes
som e of the m ain findings of ourrelated research. The talk explores the
1wles of non-verbal and paralinguistic infom ation in speech com m undcation .

3 Synthesising C onversationalSpesch

This talk addresses the issues of synthesising non-verbal speech and
describes a pototype interface forthe synthesis of conversational
speech. The synthesised sam ples are 1n Japanese, but Tbelieve that they
are sufficiently interesting that any nherent language difficulties
m ightbe overcom e by higher-level speech-1elated hterests.
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Summer school in Estonia,
August 10-15, 2005

Organized by the Nordic network VISPP

VISPP - Variation in speech production
and perception

Focus on how to handle normal and
unwanted variation - ASR, pathologies,
second language ...

Palmse conference centre

http :/Avww hfuio no/Alfforskninghorfa/

M ultin odal speech synthesis-NGSLT 2004 1361

Homework

+ Experiment with concatenative speech
synthesis

+ Domain - three digit pronunciation
- Experiment with different unit sizes

- ..different speaking styles - emphatic,
emotive, questioning etc.

* To be presented in Stockholm, Jan 2005
+ Use WaveSurfer and/or own solutions

M ultin odal speech synthesis-NGSLT 2004 1371

e s S NN

REAN AND REA

Chapteré
'"The Taking Com puter": Textto Speech Synthesis
Joseph P .0 live

Chapter7

W henW fIHAL Undersend W hatW e Are Saying?
Com puter Speech R ecognition and Undersanding
Raymond Kurzweil

http:/fn ipressm itedueboocksH al/
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Beyond 2001
Ready for the Odyssey?
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