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Section Introduction.
‘Talking Heads in Speech Synthesis

 Dominic W. Massaro
Michael M. Cohen

‘This book documents that indeed “Progress in speech synthesis” is indeed being
made. Just a little experience with the requirements of speech synthesis converts
evé_n the most optimistic to the realization of the tremendous endeavor that is
équired. Both a highly interdisciplinary approach and almost an unlimited supply
of technological and human resources are neces sary for starters. We can also expect
t progress, although cumulative, will necessarily be gradual and too slow for
ny of us. We applaud the authors for their significant contributions and look
rward to the continued progress of their promisin g research programs.
Beckman’s tour de force in chapter 15 sensitizes us to the intricate relationship
ween basic research in speech science and speech synthesis technology. She
iistéét'es this productive interplay of pure research and applied implementation
e case of intonation synthesis. It will be a challenge for our text-to-speech
ms to arrive at the appropriate interpretation of “John doesn’t drink because
nhappy” given an analysis of the text semantics. And, of course, once we
¢ at the proper interpretation, work remains to be done on both the proper
stic [Cah90] and visual [Pel91] synthesis. She also demonstrates that the
ics of speech articulation are better captured by higher-order properties
tlix_ling rather than lower-order properties such as duration.
ckiman’s call to more global descriptions is consistent with the framework de-
by Bickley, Stevens, and Williams in chapter 16. They describe procedures
synthesis of segmental information on the basis of high-level parameters.
3m§W0rk offers a productive compromise between terminal analog and
o1y speech synthesis because many of the high-level parameters are ar-
10 nature: area of lip opening, average glottal area, and so forth, These
| parameters are mapped via a set of equations into the lower-level pa-
that actually control the synthesizer. Their examples of this techniques
deg:rﬁe of appreciation for this approach. We look forward to learning
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objective measure

15 of this technique as well as an " :
possible using natural s
speech. Synthetic s;
peech also permits the i
e implementation

and test of theoretic:
a . .
distinctions. L hypotheses, such as which cues are critical for various s h
peec

more about the positive aspec

of the quality of the synthesis that results.
In chapter 17, Wilthelms-Tricarico and Perkell ambitiously attack the problem

of biomechanical and physiolo gically based speech modeling. In particular, they
Itis

appear to have successfully modeled the tongue and related control processes.
heartening o €€ attention in this area (see also [Pelo1)), given its importance as
a cue for visual speech. In terms of the conirol processes, we hope to see further
work to determine (o what extent these processes are functionally hierarchical.

Perhaps one of the most significant developments in speech synthesis has been:

reuniting the free-floating voice with a talking head. The history of speech research
and application has reasonably viewe

d speech as an auditory phenomenon. ifa
voice (or a speech symhesizer) speaks in the forest with no audience, is there.
speech? Our claim

is that there isn’t without a talking head to accompany. it
More seriously, including a talki

ng head to text-to-speech synthesizers offers the

potential of a dramatic improvement in realistic synthesis, synthesis intelligibility,
and end-user acceptability. :
Perceptual scientists have documented that our sensory interactions in the wotld
are seldomviaa single modality. Rather, 0ur experience is grounded in a multisen-
sory interplay of all of our senses with arich set of environmental dimensions. This
multidimensional scenario also exists in language communication. Psychological
experiments have revealed conclusively that our perception and understanding ar
influenced by the visible speech in the speaker’s face and the accompanying ges
tural actions. These experiments have shown that the speaker’s face is parﬁculan?
ded due to noise, bandwidth filtetin

It is believed that visibl i
. sible synthetic speech
as audible s i - speec would prove to h
grained as;ﬂy;;ﬁzn:: s?eech. Synthetic visible speech cou]c? ri‘:,e,;he same value
with natural spcecnh %OPSYChOPhYSic@ and psychological qlfesticl)nz a more fine-
mediate between ;cx'fe ; e? ampk?’ festing people with synthesized s 30£1p0§s1ble
relative to the ¢ severa’a te_rnatxves gives a more powerful meas yianes inter-
Marigny, and ; 5€ O_f unambiguous natural stimuli. In chapter 18SLEC of inegration
are infor’mative e[r}zli;adqfiess the qufestion of which aspects of ’thee sG OfiGmard.
ble to track the; y g video analysis of a face with painted lips hpea ing face
by Parke [Par74] 1psd and to control the lips of a wire-frame momfél’ tﬁe authors ate
- with just aUdimrya: emz;lde more real{istic in our laboratory. Percei;/e rst developed
_ of a natural fac speech under varying levels of white noise, or wi IS were fested
ce, just synthetic lips, or the compl 5, of with the addition
tongue). plete synthetic face (without the
“They found adr ici .
 iwformation. Mov;lll"ﬂgiéiitli 1}1:111)r0vement m intelligibility with the addition of vi
the natural face helps elx)llane o ﬂleTaddnmn of the synthetic face helps r;no e
. more. The Synthetic f; ore, and
_experimental i ace had no t )
once a tongu 6?22?2123 s(l;ogld be how close the synthetic face ‘3%%1]-132 tand 2 future
£ the jaw and found S‘Omma_rd-Mangny, Adjoudani, and Benoit addedoazgal face
) . ps alope, as shown in E improvement in intelligibility relative to the model
helpful when the auditory speech is degra : dt creesponding to a dot OC t?lpter 19. The jaw is controlled by a single dSYnthe.nc
or hearing ?mpalrment {Ma587, Sum9_1]. Although t'hg influence of visible sFeech t}é as large as that provtidez Zpeaker s chin. However, this impr;)ve;gmen? @ point
is substantial when auditory speech i8 degraded, visible speech also contib! search comparing the j y the complete synthetic head in chapt was not
to performance, evenl when paired with intelligible speech sounds. The im] « develo pment f e jaw and the synthetic head will be of imy . ?r 18- Forure
tance of visible speech is most directly observed w)jnen conflicting visible spe Out research izdi\gstlble Speec_h synthesis. portant value to
is presented with intelli.gible auditory speech. OneT famous example resulted f1 licate the informafi es that, like audible speech, visible speech still
the dubbing of the auditory syllable /ba/ onto 2 videotape of a talker saying redict the traj ve aspects of a real talking face. At this st L coes nov
A strong e.ff?,ct of the visible §peech is observed because a person will: ofte istory or tejri;:itsg :nf ;flslble speech synthesis. One issue rilig;ltl[b{: dl}fﬁcuh
port perceé\.fmg (c;qu even hleangig) the .sylliible Jda/, Ival, or [8/, but seldom seision of visible spee :hoii;)ﬁtheﬂs_ gffers the greatest potential. A d:iznztkr;ltfr
corresponding 10 actual auditor stimulus. : o . rovide 4 . . e
° A piculilmgcharaZteristic of bim()),dal speech is the complementarity of au :;igliil;lralort; only have to bep maéeiizilt))(l): :xt) fr?f:liﬁf&ﬁmry synthesis be-
and visible speech. Visible speech s usually most informative for just thost tic signal ’ar;mz;t??ﬁ r:eheding the additional step of a tre;ng;gfselli?oastl Hp;l X
1 s i > at has not yet be: n to the
terminal analog s . Yy en totally solved. O
0 animatirz:q ?5 tsl.jynthems, t'he investigators can concentratg the Oth'er l'land,
i ithout worrying about the physical hardware o(f) ;ll ?Ch‘e"ﬁ?g §
ving talkers.

tinctions that ar¢ most ambiguous auditorily. For example, place of articul
between /b/ and /d/) are difficult via sound but €
also’obvious th .
‘ . at synthetic visibl :
alleviati sible speech will have
ng some of the communication disadvantagei Z?Jligbl(ei r?e ¥
e deaf and

(such as the difference
ther band, is difficult to see visually but is easy'tu Tes
ng-impaired, A
: nalogous to the valuable contribution of using auditor h
y speec

sight. Voicing, on the o
speech not only provide two indep
s in speech percepti
ption research, visible s
d peech synthesis i
sis permits the type

via sound. Thus, audible and visible
sources of jnformation, these tWo sources are often productively comple

rimentation neces

ssary to determi
. @) tiow the: ine (1) what propertie: .
’ are ; s of visibl
y are processed, and (3) how this information is i;t:;;icg
e

Fach is strong when the other is weak.
tory informati
; atlon an
; d other contextual sources of information in speech
speec

lied value, synthetic speech has been central to

n addition to its app ‘
of speech perception by human observers. Much of what we know abou
perception bas come from experimental studies using synthetic speech.

speech gives the experimenter control over the stimulus in a way thatis 1
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of visible speech is its potential to sup;

One applied value
formation. Visible sp

graded) sources of in
listening environments with substantial amounts of bacl

also important for hearing-impaired individuals because i

ken communication—the universal language 0

speech synthesis has proved a boon to ouy visual
machine interaction, visual speech synthesis s
hearing-impaired. Finally, synthetic visible speech h:
ing synthetic “actors” [TT92] and play ed a valuable role in the exciting o
of virtual reality. We predict that the most progress in s
seen {(no pun intended) in the continued refinement of artificial
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14.1 Bridging the Ga
' p Between S . )
Speech Applications peech Science and

~ When asked to write an overview of i
Shrmraeliiin i a section of a book, one i i
p]Il o Sectionlzzty Zet;\:rc; tg prf)mde besides the obvious attempt :tlgslj?;e?h?t'h -
oo s o
n research. Eric ines | satiotie esis and “hot” issues bel
L ofﬂlli\gobggﬁe; LMQU92] satisfied this option in an echl}::li?iaatt?Ck;d
s o r,nore {"act _that therf: is little to add to Moulines’s su}r/nlrlrj1t ;
foster closer ties between ba:izl;:g:,ct}ll ?Itllsnplerdils CIpinary issue: [have éhoselfrlz
et e y : in speec! production and appli :
in niced of syolutisllqs ‘ ;svvvvﬂeludo, this by highlighting problerns in SPE;ilcllelds;e:;‘zc’h
et ot lik,ely el as pointing out recent findings in speech productiSIS
o €0 tho one of on pact speegh synthesis. My approach will be somewh?n
e gpeeChr conml.n'mon to the special session about the rol d;
b {n cech recogr.unon atthe June 1994 meeting of the Acou. 'tf': .
Consider the history of . fm le‘.lttCH e, -
e Stm){ed ;fs;m chin speech synthesis from the early days of “Ped:
dibutions made ca ) H151t< le 1339 World_’s Fair in New York City, over the rr?a “’
chine bt by Frank éooms aboratories starting with the Pattern Pla barcll):
[Fa360], to the vast conﬁ%ﬁ?ifgs[xagéziibg3])’ e bO}CI)k »
wid orter 1 ’ utio) i see, e.g., [Ste92,
eicnim Spnelscohrtpa:(:dcuo?}nbunons, it seems obvious that spfel;f Z];nti?m
(ke 3 o e bet: I»(El are closely related: if we try to make a rmchif‘l1S
G indertind b T er know something about human speech prod;ctio ;
eIs_b’y leting them & ntlinalns produce speech, it might be useful to test 0“-
e the outout of O L}lfr mesdlze speech (or certain attributes of speech) :;nd ?f
lines of thonah oo Mao_ 61:315 to Whttt we measure in natural specch’ Thesz
Vitbesis g ry Beckman’s chapter, entitled “Speech Models and




