WO 2007/007256 PCT/IB2006/052295 Correcting a Pronunciation of a
Synthetically Generated Speech Object FIELD OF THE INVENTION This
invention relates to a method, a device and a software application product
WMBrUOPEETAg a pronunciation of a speech object, wherein Jid/BiF8agp2295
object is synthetically generated from a text object in dependence on a
segmented representation of said text object, and wherein a
Srommcidtion of Faidrspeethivhjectfs asSyeiatesibiith syl Segmerited
%ggﬁn@giggcqj said text object. BACKGROUND OF THE INVENTION
Synthetic géneration of Speech Objects (SOs) is typically encountered in
Text-To-Speech (TTS) systems that allow to automatically convert Text

ebieats {FOs)esushagtaipinstance numbers, symbols, letters, words,
ptPlrases or sgntencesllnéo speech obé'g%ts such gs audio sirgnals. SOs
ther-cai be rehdered i order t6 rake the &?‘o Heard 23/‘“% Gser. @
ApphicatiohseobsucreTT Srsystafiscdre Jnanifoldr d=orinstance, TTS
sysigmscmay allowto makedextualyiniormatipninialigibls ko vistaly
impaired persons. TTS systems are also adyantageous in so-called .

8y bhsy SIS AT e TR R KB Ot SBnARSS Wierecs dder
iSadrividgracearandcorcmrteahiusey ans apphcation that actuallysretuires
VisyalipteracionHwith a-display, sugh as-Browsing aJfnendsticturggithe
car's audlo,syé_stem ar searching a name from an address book ofF a .
wledbthmuficaionS devics T8 SYREths AIbFRL® ifdpehseWith Visiiat &
interactibn wvith. a display by transforming the TOs displayed on the
display into SOs that then can be read to the user. The user, in turn,

BACKGROUND OF THE TNVENTION

Synthetic generation of Speech Objects (S0s) is typically
encountered in Text-To-Speech {TTS8) svystems that allow to
automatically convert Text Objects (TOs), such as for
instance numberg, symboels, letters, words, phrases or
sentences, into speech cbhijects, such as audio signals.
S0g then can be rendered in order to make the TCO heard by
a user. Applications of such TTS systems are manifold.
For ingtance, TTS systems may allow £o make textual
information intelligible to visuwally impaired persons.
TS systems are alsco advantageous in so-called eyes-busy
gituations, for instance in automotive sgenarios where a
user is driving a car and concurrently uses an
application that actually requires visual interaction
with a display, such as browsing a menu structure of the
car’s audio gystem or searching a name from an address
book of a telecommunications device. TTS systems allow to
dispensge with visual interaction with a displayv by
transforming the T0s displayed on the digplay inte S0s

that thern can be read to the user. The user, 1in turmn,



WO 2007/007256 PCT/IB2006/052295 then may use voice control to

make selections or to trigger operations. The basic set-up of a prior art

TTS unit | is depicted in Fig. 1. The TTS unit 1 comprises a TTS front-end
YR EA Tifomatic phonetization unit 12 and a speech syntH"é‘stﬁilﬂf’Rﬁzgs

and is capable of converting a TO into an SO. To this end, the automatic
phonetization unit 12 of front- end 10 first determines a phonetic

repsesentationPR) iafethesO-by means abtextte-phonememapping
a:ICso freerquoe e“]}/ d&fg@}g{i as grapheme-to-phoneme mapping). The PR of
the TO 15 basica y a sequence of phonemes, which are the smallest
possible linguistic units. For instance, the TO "segmentation” may be

convestas inte e BR creh- grcax-Artey-sh-idy'c Textto-phgnemes in
apping, also ted as grapheme-to-phon appint ay f

:ﬁ%éngg gé%ﬁaer ormé%l by ‘gﬁct%rﬁné?rf/fﬁsa%%f rt?lﬁa%e%%r%%%-% ri%lit.énan

e aehd bp proseiis 6pEoRTbinatichsLthersef. ThelPREGT tHE TOHHRS the

aomatic, pheretizationamt <1 2; possibhtegether with fupther ixformatian,
the TO. determined by the TTS front-end 10, such as.stres o

Rfot e, broak RoHRANSH, SESmEntADR HioriAtion. Andor CoteR

iBfstmdtiohl 5 thefrinpar imespedehosphitie siepmie 3 20 michooy nthesizes

thaal @ﬁowzj@i@a@& Q. %fchﬁmﬂ@fgﬁ?ﬂ%wﬂﬂghawwﬁ
accomplist Linear Predictive Coding (LPC) synthesis or formant
el Sl R S A A

rABdeledty: aburee Fiter epprvach, swdiersinarréxeitativensignaiigich
conside(edde excitera yacal traet thatds modeled byra setebl PGt ance,

caefficients. For each ghopeme,t en segment-specific ex%ltation N
paranmieters SH0 TPC codHicidité may besirfin spaden-=e FF "s-eh-

g~m~ax-n-t-ey~sh~1ix-n". Text-to-phonems mapping, also
denoted as grapheme-to-phoneme mapping, may for ingtance
be performed by dictionary-based, rule-based or data-

driven modeling approaches or combinations thereaof.

The PR of the TO from the automatic phonetizatlon unit
12, possibly together with further information on the TO
determined by the TTS front-end 10, such as sgtress
informaticon, break information, segmentation information
and/or context information, is then input into speech
synthesgis unit 11, which synthesizes the TO to obtain an
50. Speech synthesis may for instance be accomplished by
Linear Predictive Coding (LPC) svnthesis or formant
synthesig, to name but a few. In LPC synthesis, for
instance, speech 1s modeled by a source-filter approach,
wherein an excitation signal is congidered to exclte a
vocal tract that is modeled by a set of LPC coefficlents.
For each phoneme, then cegment-zpeciiic excitation

parameters and LPC coefficients may be stored in speech



2 WO 2007/007256 PCT/IB2006/052235 synthesis unit 11 and recalled in
response to the PR of the TO received. A serious problem with prior art

TTS systems is that it is sometimes impossible to automatically derive the
Wc%??@?:}f(’?)'fr?ci’ﬁunciation for a TO. The pronunciation of an SCPgﬂl}éﬁ?&fm’
TTS conversion of a TO is generally coupled to the PR of the TO, which

PR is determined by the automatic phonetization unit 12 of the TTS
kont-ead 1$0.c08SequUanty, AstinToEECE P Rrekadid eestdtsdna PR of
rgmhsg)r%ugcggo‘%g.the genera_ted SO. A typical example S|tuat|qn in
which prac%caljfy every user will face the problem of mispronunciation of
synthetically generated SOs is the deployment of a TTS system to

eonuert pames-el-araddiess beakinta:speech, @asdtisdor instanee the

case in a voice dialing application. Man rsons-have names with such
slpsecslgfn[e)tr:olﬁnl?ﬁciéﬁgr%ss ﬁﬁga%itﬁef} %a%ﬁ%?@%%ﬁ% eldy cé?rere%éﬁyfgm%%t e prior
AT TTS Sy StepmsrMofdovelr, FanyofThesE RENTES RS SoFaretharit &2

e passihleder fsksysientdlevelepass te incude allofdeomras 1y
excepfional propunciatiops |n thase cases, i fhe pronunciatian of the
automatically generated SO'is very far from the  cofrect oné, the usability
dfiheawicandialingPapplication Aray beeome fater Podr Biticeti eaR - end
sometipescgven b8, diffisult forthe user txverfywhetheethg eall in =
triggered by the voice dialer. is going to the.right person. Even though the
l%ge%prﬁ@%%}é%%%&éi@g agtt 5 ?e%rc%nﬁ?}ee%e@édor pronunciations, the
erroneous TTS output will probably irritate the user every time he/she

nmakes, acall to.aperson Witha difficultingiesn practically every
uger will face the problem of miSpronunciation of
synthetically generated S0s is the deployment of a TTS
system to convert names of an address bocok intc speech,
as it is for instance the case in a voice dialing
application. Many persons have names with such specisl
pronunciations that they canncot be handled correctly by
the prior art TTS systems. Moreover, many of these names
are so0 rare that i1t iz not possible forxr TTS system
developers to include all of them as exceptional
pronunciations. In these cases, if the pronunciation of
the automatically generated S0 is very far from the
correct one, the usability cf the wvoice dialing
application may become rather poor since it can sometimes
even be difficult for the user to verify whether the call
triggered by the volice dialer ig going to the right
person. Even theough the user might eventually adapt to
recognize the poor pronunciations, the erroneous TTS
output will probably irritate the user every time he/she

makes & call to & person with a difficult name.



3 WO 2007/007256 PCT/IB2006/052295 In prior art TTS systems, the
frequency of occurrence of mispronunciations of SOs may be reduced by
the TTS system developers by improving the automatic phonetization unit
W&Z@ggﬂ&%@ 1); this however increases the complexity of thB&T/HBE2006/052295
phonetization unit 12 and limits applicability of the TTS unit 1 in low-cost
and low-complexity applications. Furthermore, there also exists a number
ohingirest approaches e eepe withaisprenuasaiations of &g de=inpat
TO may be slightly modified, and it then may. be tred to t(l;[e@'z t
Ir%%?ﬁe%%%%&fﬁ?%%rﬁéﬂ%@% an Yn;%oﬁrég%%%ﬁ%zg ar%: ega to cc%)r}f%%tém
FrofrieRion of tREBRAEHIBI SO, HOVWERER1R SRStz et t
visuakard auglitory feedbackn tiesincorract spalings tMay aHSELAISION
9:%% t%%‘)e mcons;s.tencxlbgttw%in amg f§e%b§cks. The wording of t

inpat %efylbzg%h%%gea“by replacing & diffictt TO With it Incc))nyrtﬁ}.l@

OHBnytHe syndmyrhowilFbe easivt td ProRolRcEH bW ehEp Sotnbhnes -
there may be no applicable synonyms for the TO to be synthesized, in
particular when names have to be. synthesized.). As a back-up solution, it
r%’éf/taﬁseg %%ﬁ%ag?f%& ?haat\ias TS Systerm o%%gﬁwze 8("3s§“|"%t|§fﬁy£ o %record a
spukeve rhpresentatiareofthie difficir PO e - olstain afrédiided SO,
separately, and to use the recorded SO instead of the SO synthetically

generated by the TTS system. A corresponding exemplary TTS system 2
8 HeFicie@iFRY AW 2007007256 PRTIBXD061S52295 then may

be tried to synthesize the modifled TO again. Sometfimes
an incorrect spelling can lead to correct pronunciaticn
of the generated S0. However, in systems utilizing both
visual and auditory fzedback, the incorrect spellings
may cause confusion due to the inconsistency between
the feedbacks.

e The wording of the input TO may be changed by replacing
the difficult TO with its synonym. Often, the synonym
will be easier to pronounce {(However, sometimes there
may bé no applicable synonyms for the TO te be
gsynthesized, in particular when names have to be

synthesized.) .

As a back-up soclution, it may also be imagined that a TTS
system offers the possibility to record a spoken
representation of the difficult TO, 1.e. to obtain a
reccorded S0, separately, and to use the recorded SO
ingtead of the S0 synthetically generated by the TTE
system. A corrasponding exemplary TTS system 2 ig
depicted in Filg. 2.



Therein, the TO is first input into an input control instance 20, where it is
checked if there already exists a recorded SO for this TO. if this is not the
case, the TO is forwarded to the TTS unit 24, which converts the TO into
WhXEB %2 ¥Iready described with reference to the TTS unitPf bERIg06{052295
The synthetically generated SO then is forwarded to pronunciation control
unit 23, which renders or causes the rendering of the SO, so that it can

%@-_@@&qlby&l@sth@ and m%m%&@@@%@éfﬁf%& sagskied with tr?e
pronunciation of the SO. If the user is satisfi ith the pronunciation, the
SEPHEG TR 25w H g Bro Ut IS ool T 50 0 1A, =i s
processingstagés fand noiferther atfionis eeduiretblyy tthe TESsystem,

hecauserit is AW dhovn that theTQ.can pe aytomatically.cepverted intey

an SO by the TTS system with satisfactory pronunciation. Nevertheless,
PO EnEIAOR cdtirdh T FESY iy ST the SUcbesehit GEREratBn SFthe

SOFouinpit Comtfolttingt 20, which sigridliegiisdbpictedrasrdasiiedarronen
inFigo2. M the 11ser is not satisfied with-theprenunciation-of the SQ,

pronunciation control unit 23 has to sijgnal this information back to input

jl ! 0 Inp
CoRtroT Unit20 [ Rfger the FECSTaing &k &£ Spdikéh rebre€Bnfatith dfthean
T®. eresponsedous signating thabtheopranuhgiatioadfthé L genesated SO

is pot satigfactoryyresgived from pronypgiatien.contigh Unit23, APyt .
control unit 20 memarizes the TO as not heing automatically convertible

inth & S GhEsignafs 1o tRerSpEeehTetordat 21-tHat 2 rBfreséfitation of
ther@rsisokaryby theusel &s todec vecordedsée the dashéd=rhew in

Figo2)k 0 this epd. dhe input eonteol,unit.20 may: frthermare. frigaer .,
B e o e oS S v £t the 70 can
be automatically converted into an 50 by the TTS system
with satisfactory pronunclation. Nevertheless,
pronunciation control unit 23 may signal the successful
generation of the 80 to input contrel unit 20, which
signaling is depicted as dashed arrow in Fig. 2. If the
user is not satisfied with the pronunciation of the S0,
propuncliation control unit 23 has to =signal this
information back to input contrel unit 20 to trigger the

recording of a spcken representation of the TO,

I'n regponse to a signaling that the pronunciation of the
generated 80 is not gatisfactory, received from
pronunciation control unit 23, input contrel unit 20
memorizes the TO as noit being automatically convertible
into an 80 and signals to the speech recorder 21 that a
representation of the T0, spcoken by the user, is to be
recorded (ses the dashed arrow in Fig. 2). To this and,
the input control unit 20 may furthermore trigger a

vigsual or audio request to inform the user of the



5 WO 2007/007256 PCT/IB2006/052295 requirement for a recording,
accordingly. Speech recorder 21 then records the spoken representation

of the TO, i.e. produces the recorded SO, and stores the recorded SO in
WP YIEEEHYignal memory 22. The recorded SO may optiondifyr BRAHIPTARSS

by SO memory 22 to further processing stages, for instance to a
rendering unit to allow the user to control/correct the recorded SO. Upon
the re,cegtion of the next TO, input control unit 20 _thus may check if the

FERL mEmBhzet s ot BEMG™ alitbmAficaRy coifeftibled ant thefipeeth
ehjechmemew 22smadbesriggered ¢poatputithe recome 8O fiat i.e.

corzespandstothegeceied 1O, Ingantrast. dihen received JLyissnot ;4
memorized as not being automatically convertible (or is memorized as

FERGAUSHRRRAIT CSHvertble) Tput B5RFOIRMIE20T6Hv QRIS PG %o
BESanitp24 farycanvensiom;angdinstructsroaunpiatioas sontrokiail 28 to

'ender the geperated sneech.ohiect ythout pramptind the yser, The

speech ol?lect may also optionally be output by pronunciation control unit
SETT FAHNEPPrECEssint siERfer $Re &dparent downside of the TTS

system according to Fig. 2 is that the recorded SO will most 'likely have

Yndiffgrentyoige charagterigtics whencompared to e TIS QuipUtsie.

the user can hear that the recorded SO is spoken by a different person.
Bependityg Gfitdc appliEafon Cthete TP afsoSstiss cBRfusity Suations
with differeot vaicesdar differentrecanded I50s. shorenvet; the uadity-af,
the recorged S0, which may, for, ingtance, a¥%@§§@e@°§6d%%¥‘{!th a
mobile phone, may be very low compared to the TTS output. It may for
iﬁ@@ﬁ@@ponds to the received T0. In contrast, 1f the
received TC is not memorized as not being automatically
convertible (or is memorized as being automatically
convertible}, input control unit 20 forwards the TO to
TTS unit 24 for conversion, and insiructs pronunciation
control unit 232 to render the generated gpeech obhject
without prompting the ugser. The gpeech obiject may also

optionally be cutput by pronunciation control unit 23 to

further processing stages.

The apparent downglide of the TTE system according to Fig.
2 1s that the recorded S0 will most likely have very
different voice charecteristics when compared to the TTS
output, i.e. the user can hear that the recorded S0 is
gpoken by a different person. Depending on the
application, there may also arise confusing situations
with different voices for different recorded S0s.
Moreover, the guality of the recorded 50, which may for
instance have been recorded with a mobile phone, may be
very low compared to the TTS output. It may for instance

have low dynamics, be subject ¢ background nolse,



have low dynamics, be subject to background noise, 6 pissibly be clipped,
and its signal level may be Inconsistent with the signal the generated
SOs. Finally, also a large amount of memory is required for storing
recorded SOs. SUMMARY OF THE INVENTION In view of the
above-mentioned problem, embodiments of the present invention seek to

»o Provide apdmpraved-method; dviee and.software,application-product for

. _correcting a_pronunciation of a speech object. In accordance with a first
“138hEctof the present [iherition: thereSE provided Aéthod t6r-eorrecting
geB:PEONUNCAtON of arspeech objeet, wherein saidspeech: ebjectiisy - =
__S _‘r]thggcqﬁl[ngen%emrgt_ggjro)njﬁa}\tgxt object in dependence on a segmented
”j‘r*gb“‘r”éEé*nthtlén ‘of Said téxt object Said Hiethod comprising: determining if

an initial pronunciation of said speech object, which initial pronunciation
SUlsiassociated nith-ary imitial segmented representation of said text object,
I is incorrect; and determining, in case it is determined that said initial _

-~ prontinciation of said’ Speech object is ificotrect, a neWw" segrented ©*
t heepresenrtation fromm: saidrtextebject-orfram ai spaken representatien of <,
said text object, which new_segmented representation of said text object

aev] T ING &

is'associated “With a new pronunciation of said speech object” i
o racecordance with-d second=aspectof the:present invention, there is
provided a device for correcting a pronunciation of a speech object,

InWhereln said-speeqh, oblect isssyniielically generated from. atext object in
7 dependence on a segmented représentation of said text
invention, there is provided a method for correcting a

pronunciation of a speech object, wherein said speech
object is synthetically generated from a text object in
dependence on a segmented representation of said text
object, said method comprising: determining if an initial
pronunciation of said speech object, which initial
prenunciation is associated with an initial segmented
representation of sald text object, 1s incorrect; and
determining, in case it is determined that said initial
pronunciation of saild speech object is incorrect, a new
segmented representation from said text object or from a
spoken representation of said text cobject, which new
segmented representation of sald text object is associated

with a new pronunciation of sald spesech object.

In accordance with a second aspect of the present
invention, there is provided a device for correcting a
pronunciation of a speech object, wherein said speech

object is synthetically generated from a text object in



object, said device comprising: means arranged for determining if an
initial pronunciation of said speech object, which initial pronunciation is
associated with an initial segmented representation of said text object, is
incorrect; and means arranged for determining, in dependence on said
determination if said initial pronunciation of said speech object is
deReofrecta BeWs Segigeatedrepresentation-framsaidtext ebject exfrom a
spoken representation of said text object, which new segmented
Ob?eﬁr%éeﬁt%ﬁgn%?géﬁﬁe%} Bbjectis Kssobiateth with-4 Rew broRanciation
de ot saitl-speechObject i iniaccordancenwith athird aspectef the presert
i.nventionh th%re IS quvﬁed a softwar% ggglrilcation roduct for éorreg_tin%n

b T ed W
© %\epcrohuﬁvméﬁon %)Pa speecﬁ%%?e%%%herem sa"li& psesé%ﬁloabtj’g Igl =i
insyntheticallyrgenerdtedefromsetext object aif depéndenceonaiect, is
. segmenLe_d. re%resentation of said tgxtf obj%{:t. said software aPpIication
inco “e?=,.an Meals ar?aqge o @tgrqlnl%ﬁ 10 .
product being embodied within & computer réadablé meditm ‘and being
depenfigured tonperdarm thetsteps of tdeterminingaf an imitial L pdonunciation
prh53id;sneech o Fcéaﬁ’g'cggg'é'ék p&%%%%a“gg s gssociated with an,,
initial segmented representation of said text object, is incorrect; and
sedaterirising sintcaseritisideterntined thvatishid: iittal promanciation vbsaidl
spSRESCN QBiecLisncarrect, 3 pew, segmented representation. frop).said
text object or from a spoken representation of said text object, which new
segBgmenfed REpFESEMAIcH 6f said téxtichjéct 1§ agsuiated 1with astew ated
w1 Pronunciation.of said-speech,object; Acgording.Ln exgmple. _"am_ the
present nve nr a method is Jroposed. for correctinga ; ....c.._tona7a
In accordance with a third aspect ¢f the present invention,
there is provided a software application product for
correcting a pronunciation of a speech obiect, wherein said
- speech cobject 1s synthetically generated from a text object
in dependence on a segmented representation of said text
obiject, sald software application product being embodied
within a computer readable medium and being configured to
perform the steps of: determining if an initial
pronunciation of said speech obiject, which initial
pronunciation is assoclated with an initial segmented
representation of saild text object, is incorrect; and
determining, in case it is determined that said initial
pronunciation of said speech object is incorrect, a new
segmented representation from saild text object or from a
spoken representation of saild text object, which new

segmented representation of sald text obiect is associated

with a new pronunciation of said speech object.




speech object, wherein said ee,h objectis sy _t -a-1v gener ted from a
next object in dependence on a segmented re .asentation of said text
object. Said method comprises determining if an initial pronunciation of
said speech object, which initial pronunciation is associated with an i ial.
segmented rep e ; entat_on of said text object, is incorrect; and
spdeterminingsin, cams itds determined thatnsaid AAA! p.e unElHne= of said: +
_speech qOject is incorrect, a new segmented representation of said text
== object, Which new sed envéd répresentatioh “of salid text 'orfj ecr 8" - =~
re@sseciateth with adieve ptonuneiat, on-of-saki speech abjectdt examples«s
d=ET00 - cnds. said he; oblect may represent any textual information, as
“rornstar e'numbérs, symbols; letters. words or Combinations zhereof
ob{such, asiphrasesor tsentences) Said:sneechiobject may representtan an
;and--, signal. in any o s_.ble audio format, wherein said audio format

LTHi L Lol Sernen L ol Yelreseln i au 2o o0 Ba O aXtT, 00 L a5
can ‘me an-analog or i Oita audio format. Said speech of ;,ar-art r'suited

indorbeing:renderedt; ferrinstance byizb means of aﬂaud%paakeirsaid that
== Synthetic aeration of said _speech object from said text object. may for n

" t.anoe be” conformed in T1.S System. Said segmented representation of
Lngaiditext-object:comprises=one or mare segments. saidctext 2 objecthas
-been segmented info....CO. Said segments may for instance be, ...,

phonémes (the smalicst: linguistic units) if said segments are phonemes,
ob3aid segmenited “representation a phonetic recreserita orrofisaid: et
=ebject. Said synthetic generation of said . speech object may for instance
" dei e.uA on said segmented representation

LI eXambie embhodliments, 3ald TexT
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lettar: Words
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sentences) Said
signal 1m any
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speech Of et
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of said text object in a way that the speech object is generated troy _ the
segmented representation of the text object, for instance by using a-priori
information on the synthesis of speech for each segment in the
segmented representation. In..... said synthetic generation of said
+gBgech object, in addition said segmented. representation . of said text. .,
" object, further information” may be considered as well, Lich: asfor =~ ~°F
simstancesstress; breaks and/d!<eontextinformatiery of any otirerssymbadtie
Igngyistio information, in example.embodiments, an initial pronunciation.
pg?ét\f%%s%&ee%} “ri.ackE r%éf/ tb“éqjifonbsi‘d‘ék%eg o %gré%%r’r%cf or %ﬁddf?été‘f with
ofi;e 3 i.doteegenerally: used pronunciation: or & D monciatiorytivat asuser ha
+ §15.for said text, object For nstance, said gansideration may be affected
ny a dialect spoken or prefer'red. by a'user. Saia’erm n.atio " if said :nit i
far orenciason-of sand su'é eh object iSintdrect may forinstancebets) .
rperformed .c.i.3 prompting 8, user,, ot passively by expeeting ":1. action
performed by a user. i the lativer case, the user may for instance have the
TBLEsSiBRinform al. Systeny Hat Dpefatés BaE S Yhtix,castio’ £ correction =t
omethod trier said inifiakh pronunciation of said-speech abject is ingorrect,
for instance by voice interaction or by hitting a unction key or the like. if
A stich uSeF agtioiT takes Place’ thé method assUnfes thabsaid fitial - =
cpronungiatiopis (goreect. Equally,well,ssaid determination if idinitial ¢
pronunciation of said speech object is incorrect may be performed
ga&%ﬁﬁﬁﬁ%“§Fom The segmented representation of the text

i

obiect, for instance by using a-priori infcrmaticn on the

v

syntheszis of speech for sach segment in the segmented

representation. In said synthetic generation of said

. - ] u - ey
speech oblect, in additlion %to salc segmented
representation of saxd text okject, furthsr information
may be considered as well, such as for instance stress

3 s g A e e b 4 g o e e 4t o mass T e vl ]
preak and/or context information oy any other svmbolic

g d e 4 [ NI
LU Estis INniormailion.

In example embodiments, an initial pronunciation of

G T N T e @ o ] o 1 A 4 [
speach obiject mayv be conslidered to bhe correct or

2 ot oy e e iy e S e e o T P, (R - . - .
incorrect with resocect to a generally used pronunclation

oy e i N g 2 3 4 v ey e Py o ey e I I =T L
or & pronunciation that & user for salid text

Ty e b I R LR T T TP i T  a v . P o 3
Oonect., For Lnsltance, 3aid Cconsldaeratlion may De arlecled

- + - £ " — SR

oy & dilalect spoken or preferred by a user. 5aic

b i PRI 3£ e o ~ . ER - ]
oetermination LI sald initial pronw aft of said

PRV ODYOmpTing a user, oI passively by expactin

el

1 performed by a user.

R ~ : P R T - N—— . e o P RO L S S L . . -
user may for instance have the possibkbility fto inform a
syvetem that operates =said pronunciation correcilon method
hat said initial



it example embodiments, if it is d stermined that said initial pronunciation
is incorrect, a new segmented representation of said text object is
generated with an associated new pronunciation. Said new pronunciation
may or instance be the correct pronunciation of said text objet, an
~rdmproved @rpnunmatlon with respect said pronugcratron initial Saldr)nrew
i segmenteor reoresentat|0| mléy then. for instarice be Stored for future
ingenperationwfvsaidspeechk objetct withsaid:new pronunciatich; A-erdi;ncm
1= §xample.embodiments of the present. invention, when atio o, i ¢ initial
pronunciation of said synthetlcally generated speech objectls%etected a
nehewcssegimented répresentation . of saiditext-objectds adetermined. This
-~ Segmented. epreseqtaLlen of said text object then may serve as basis for
an anew synthetrc generation of said speech object rith... said” new
P prortntition” Théreid, ‘Sincesaid faréwy = Syhathetic aer ¥ yeto maof said
e Spegch.object with said-new pronunciation does not differ from the
synthetic generation . of other speech objects with pronunciatdons that
do not mqurre c rec"l | _on, it ‘may not be dlfferentlated from the speech

inDet Tm%s ?ettrclemquremﬁve@:themeet dt@edveﬂnta%s etn%ﬂéé yste
m presented ter reference to r dc . , above, where A. 9 case of a

re ﬁﬁ§ﬁr8ﬁuﬁmaﬁ’6n o spoken r‘e"pfese’ht‘ett"'“ i-of the ekt oBjettis teEorded

a s and then-used-asrecorded : speech objecttogetherwith. speech:objects.,
that were brained from synthetic generation. Furthermore if sald new

Lo gagmahtddfeprésentation of saidt téxt objetFis™ stord for fafure =%t
cbgeneration of s.id-speechobject:with-1 2+ i on with re spect to said

initial pronunciation. Said new segmented representation

may then for instance be stored for future generation of
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According to example smbodiments of the present
invention, when an incorrect in

said synthe
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etically generated speech obiject 1s detected ]
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new sSegmented oooelt 1S
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>t then may scerve as & basls for an arew synthetic
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generation of sald speech object with sald new
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Dronurnciatior Therelin, since sald {answ! synthet]
genaration of said speech obect with said rew
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cronuncliation aoes not differ from the synthetic
generation of other speech opjects with pronunciations
that do not reguire
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said new ronunoianion, significantly less memory is required d, as
compared to the :Li 71. ™; ; elT1 of Fig. 2 where a. spoken representation
of the text object has to be stored, According to the method of example
embodiments of pr >ent, invention, said new segmented representation of
~Said text object W‘% %EP%E‘-&S Sefve.as g asis for asymihetic, |
generation of said speech object with said new pronunciation. tbrage of
taidutew segmented:representstich ofdaid text object may centribitelto
spradinafyie. mispice bciaions. Befole detepmining apjatal,. .. -
segmenned representation of a text object, it may then be first checked if
Ol 'storedseghrented répresentation ©f said-text. “objettexists car?d{ ther 1 d
ndirectly-said stored segmented .representation of said text object may be
used as a basis for the synthetic generation of said speech object,
S AeErding to the'methoirsrasample efbotimentsiciahe presentt with
<invention, said d%e..k m.?. 1" 61 Cr:said new,segmented representation
said . text object may comprise generating one or more candidate
“g8ymeRtedirepredantations-of sdid text-object-Herein eagh of sid e 2
=@rmore candidate.segmented:rep,, esentasicgs of said-ext objegtis with o
associated . ~7i~n a respective candidate pronunciation of said speech.
object! and selecting said new segme?’imdl repwesen atio! of said text
b: rc said the or more candidate . -men ed 10 representations of said
ntext objeet; Said generating-of said 1eotergandidaterse.cpepte .t o -
‘ repre§entations of

invention, said new segmented repreasentation of said text

object may be stored to serve as a basis for a synthetic

generation of sald speech coblect with sald new

. e 2 o L £ &
text okject, it may then bhe first
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checked 1f a stored segnented respresentation of saild text

object exists, and then directly sald stored segmented

representation of sald text object may comprise gensarating

one or more candildate segmented representations of sald
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Text object, wherelin =zach of zaid one or more candcidate
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segmented representaticons of said text obiect is
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CLatTes with & roegpective candlidate nronuncration ol
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saia speach obiject, and selecting sald new segmented
from s3ld one or more

representation of sald text obiecd
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said text object may accomplished in a variety of ways, for instance
based on said text object, and./or based on a spoken representation of
said text object. Said one or more candidate segmented representations
of said text object may for instance be generated at once, or
reSequentially.. According to.the method _xa r.._' e embodiments of the /.
N ”%resent |nVent|on said sefectlng‘may cdmpnse prompt‘r’n‘“g“éf“l]'ser 'to sélect
sasdidew segmented replesenitation gfnasamext”@b]eeﬁmmasat@bone of
- more gapdmlgie ,repge;entaﬂo{n,s $>,munT gsald text, oL gen qu each
cand ida e segmented representatloﬁofsald text object then gaid
wagpeedhrabjectwith tve torresponding candidate pramuriciationday be /
vadaied,and the yser then may. select the candidate samerted,.. .
representation of said text object with the best associated candldate
B pFOer”nﬁlaﬂbn Béfore Bt duting safthsélection safd-ore friore candidate”
.- segmented_fiepresentations may be. ticked for syitahility.to serve as said
now segmented representatlon of said text ob J ect, and may be
O grifematically discarded limit the number of alternatives a user may have
to choose from. i Mar said checking are. d eventual discarding of
aceandidate segmented.r'ecresentat on.of said-text object,, only ong. s d
one or more candid ate segmented rep r entations said Lost object are
PrigHtHe uderhay B préfmpted fo- €onfifta tHit Said BandidaL e segmented
= [epresentation of :said:text ebject is.determined no.he saidnew., ¢
segmented representation of said text object

said text object from said one or more candidate
segmented representations of said text cobiect., For each
candidate segmented representation of said text obiject,

- ety
I . - -~ ] e . o e [ A
Pronunciation may Deé T’E‘Y‘tuf’"?df and the user then nay
select the candidate segmented representation of saidg

— . = g A 3 2 3 o v

pronunciation. Before or during said selection, said one
— i~ e vy oy g “ o i

or mere candidate segmented representations may be
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checked for suitability to serve as sald new segmented

esentation of sald text object, and may be
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automatically discarged to limit ftrne number of

aiternatlves & user may have to choose from. 1F, after
Dol 1 e s 3 S . o VIE TN
sald checking and eventual discarding of candidate

said one or more candidats

- i i i
Said tex are lerfi,
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confirm that said candidate ssgmented representation of

sald text cobject ls determined Lo be sald new sagmentad
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11 z _dAl~ to a first embodimeni: of the method of the present invention,
said gei rating- of said one or more candidate segmented representations
of said text object comprises obtain inc .. representation of said text
object spoken a user; and converting said spoken } ese... tioi of said text
»0bject into said one.or more cand2date serteo..r, es atsons said text
" object. In‘example emodimen s, SI9L. User _ instante we . p “pted to
L say the text otirsect;randssaid sgeken: es.eset}.L.Oraofisaid4ext-objects
-Ihen he ih._aneq. by recording, Said snoken representation of said test
object then is converted inLn said one or more candidate segmente?j
Crgpresentations of saitddext onjec\t s Wetein 1o said eenversion: spéech:t
=i, thys Anformariar,, related na the pronuncdation of | i:ext ob - as T
is considered no be _ by the user, can be ezoloized to find candidate
L gBAmS rated Teavresertazions withtimproved: associated cronunciations; re
-Accordina to.the first emb, ¢ fen.of -h.method of the present.invention, ..
said con Te ti may be _'r .red an automatic speechrec-.1tlriuiCT a
__e_"lll' said segmented . ...asel r aio . of .tea., text object is a phozeti(~ ..
resmtar L ¢ saidha omEtocsin rRVTOGHIEION atadithm may fordifstance
pPeRlan £ . AILOMA C. -speechyecognition algorithm, Therein, said
speech recognition al , may achieve Jar _. 2 ri gh estimation accuracy
“inceStnlike standard reds™ ré€agnition Seenariosiniene-pr seht case ™

» 6ozl the- speken representation t €00l re-and:its W, L+ i g rayr

N S - - - ~ " - PR

O i1g converted into said ons or more candidate
. . b LT _— P - ol A e oy e - - “ -

sagmented representations of salad text opdsct, wherein in

and thus informa i
text obisct as 1L is
consicersad To b2 correct by tThe usey, can be exploited to
find candicate ssgmentad represantatlions w
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form may be known. Furtnermore. _vis nondno go beyond the
phoneme 1 ,,..t., and cJ i. fuel v, no 12 dr sambivuat i-on r ou em
l,assigning phonemes c.., ctiv oo words) arises. Said automatic speech
recognition algorithm may at leas partially "use a mapping between text
<1 Sbjects and their assg ted segmented.rapr sen Lions . wherein sa|q
mapplng at least partially updated with the new segmented
S fepresentatiohis text-objeetsWhich aré eteiimined irdéase that initial p_
1 &HCk Z ran.z Assgeiated with.initial: seamenteoi, reoresentations. of said text
objects are incorrect. Ey_s- ur,p-, ~ ~ g, said automatic speech - ct.
“elworr digorithArmay beladopted to tiser's §5eae; 85 ¢hat also au
rep 0MAtic:speech secognition arfg., : .ce.pereases. Said: mapping may for
instance be represented by a vocabulary ‘withas rtent o Lear _senta ion
P& ¥oriéach’word in the Vocdbulary ."Said Mappig fiay e tssd both for the
of dizeddii g:of the initial . sege, ent..d-Lei-esert.on of - ire-K object,;and-fox 1
the . or_.~,, _ said spoken representatlon of said text object into said one
P Ur ?ﬁbcre Car?dldat% S’ame“rafe“d Wt 6ﬁ:o'f' séid € t'e"bject‘ ‘Accordlng the

sald Lext obJect may be conS|dered in said convertln of s a? of Jr

S UG E IR A ST AL OE T L, Sy ey e

pre. " 110% *. SFsaid text b%jeci“fa‘rr*WrTﬁen form of ‘ohe téxt object
almayis i, e~ e adnac;sdirin the wconverding:a:anesrkma-eoft._o rat-

b ,

au"?fthetnum@g[weg“ recognition performance increases. Said
mapping may for instance be represaented by a vocab

wlth & segmented repregentation for esach word ir
vocabulary., Sald mapplang may be used both for the
determining of the initial segmented representarvion of
the text object, and for the converting of sz2id spoken




_mersinsaid.__ -rreps ,senta cr said text o _..-t. T :rthe .,..e, knowledge
on nc written form of the text object rnav be exploined :P limit the number

o - _siY. e <ave of said ,omer.,eo. _res iati. of said text object. 13
Accordina to the first uicsent invention, a difference between said u initial

= Pronunciation of said speech aglaw and ar [YLo;.."a on of said spoken
representatlon of said”. text e h't object may he considered insaid
LTS g oF Said ispoken . 4. iSentaolG_ [ saidtext objéct. Said:- = a1
pdifference may particularly; mit. the variety possibless .ente} .. .. i, o«
" representations cf said text object to sub- -part of said _amen .

S fepreséntation ‘suid text object forrin faned sub: @Y)bﬂ@é@m@nn’s of
~9hject;(e.g. the first.sea nts,if said segmented. representation fion.of said
text, ., According no the flist embodlment of the method of the automat)

O Iam~assas§ms A diitability of &t lBASE 616 bf Balthoné 6F nore candidate!
h ecme edcrepresqu@tg)qnsmqf salﬁlﬁn&xt@bgactﬁmseryeyas%sg{d NeW--= -
.emem representation of said text as , and discarding said least one
* gandidate"Segméntad Tepiesentation G X! SGhjeEt: ifit hssessed toe ©

cRotsuitable serveras:said new-segrmented-epr £_ of said-text, opject, t.
example embod _e. ta, said is r d_na seances the number of candﬂq’gg

“§8giented fe an of said Téxt Ob]ect“a“’usé-“rhayf have'ng sefect from ‘and
othUsct (e.¢. the first nt nent
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eases convenience -0s the uses.. According he first emk s ..en the
method of she Present invention, said asses no may n e based on a
leasi one of -u .es, a language-dependent statistical n- - .< tech "7.. C7 L:
e .... a a pronounceable cl.a _ct chi", ::.Lr=, 14 In rannol embodiments, an

I ezxple of a rule may for. ulstagc_e lge awsound:-:elatect r@le dtmand no than
each ext. o:aword, has.op.rs_ vowel. . ._s,. a 't nam t chn qu S

ingfigyfor ilistance bestatisticaluriv 2 yam iAT\VAMY Zlen 5o e5imrar tenl
onChrces,-a.p_oA. bRl of the occurrﬁncegqf asmgle&gment {eg.-a
S|ngle po neme: is conS|dered whereas in a hi-cram technlque the On I

L-DmEl poTab tyu6Fa Aecordseghierit: givencs first segmehttds uni-gram

o considered. For. Lnsta(nt;e3 in a.}7 fam technigue.d cav.... i., a segmented

P @ Bcen [Seghents and® rrdoeée‘f/f} C2 1y that the 'sécond of trese tWe =

=1 segments follows the first of these-two segments equals ;0:ar.is at, Ieast
low. Pronounceable 7:assifiec technlques at;t , assess if segments ina

=€ ‘céﬁdrdate Selferitedt represéntation 'of a-text otlect car REario) GicESd ™
;- at all ;Agcording:te thew irst embodiment ot the method,of:zho-present

_, invention, said assessing may be based on comparlng a_nunion oven )

bl ré’presentatltin of "Said teo ob# S{ith oke Canldidite profunciationt=on ©oF

a e&tvuuts@cl m salei O dis Jeastqne..@amohdatevsegmentedﬁersrreo&e@n

=Y

(‘\
Fdy
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the C7 _,iC pa ,.,..r..i invention, 5,..., generating of said oneor _me cand
date segmented . re _sen a..ions of said reyt oblecn - ¢ converting said
root object into sD!d one or more candidate segmented repre ena;a -,_a ..
of said zex,- onjecr. in co__'rast the first T,_0o-T., in:1! 15 second
- and third emhodiment, the text object itself,.and. non a §onep I sere

sentat oj] tﬁereo Serves as a basig for the"ge‘nera rlﬁg said one or more
hdLffefrem*“@ammdatevs“@gmem@mepreMatmns Aecordingzthessecond s

=and.irr §nghqqlmt_¢ept,sﬁg the method of the present invention, said
convertmg is performed’ by an automatic segmentatlon a;or hm. if said

caagimented. Tearsenarionof extobject as a - Phonetic r'epr sen™it'.on,
said automatic seamentation alooritnm may for instance be an automatic
= OhOnWiZalnimr, algorithm, Ac...Ol da. 7..,.to the second embodiment of
the method of one scnt |nvent|on said selectmg >mp_ = ses obtalnlng a

megpreSentatibn vf Baritextobjactspoken: byFaset; alomiat L t irgssessing a

psvitability atjleast one of ,said . one.or,more candidate segmented -

d

It

representatlons of said text object to serve as said new seamented r std
SteXBbjett Witereit§aid “assessing is§based on'comparing a&" 2.:r
cia7nol3 of said. speken. -representation. of said text object with., tJne,w
cardidate pronunciation associated with said. at least one candidate
& 4@gmhentdd fepreséntatioir ofs4id next 8bjedz:" afia discarding Saicat- - o
= least-onegandidate segmented representation of said text object, if is
assessed zr)

obta L]’AMT“ I

szaentations of

sald new SegmMeEntad




be not suitable to serve as said. new segmented representation of said .
tea object. r sd socket 1 ,.re. 7a a;,ion. of said text object then. is exploited
to reduce the number of said one or more _ did" _ segmented nr
esentazAo.. of a o next object, so that a user, when being1l .eanosct
ca il her, s.amen, eo, jepresentation.of said text objeco from said ane or

=

= AT 1OTLE

(It iy = et L, T,
more " 16 candidate segmeﬁteﬁ representations of sai texfébject,jmai’/
mahave o evaluate:less alternatives. [Aecordingto example embodiments of
the present invention, furthermore a device is proposed for cor ecting a

ncRramnglation of. a speech.gbiect, wherein said speech. oblectis, . : o,

ke [

synthetically generated from a text object in- dependence on a'segmented ’
fupdpresentation of saidtext. vbject Said teVice comprisesimeans arrangei
p- 01 determining if an.initial pronunciation of said.speech. ehject, which
- initial pronunciation is associated with air. ini_al.. segmented -
obrepresentation senfaticon of said textobject; incorrect;<and means aran® d
a=fordetermining, -...m,fependence on. said.defermination.it said.i. ti.a
~onunc-a ion of said scorch object incorrect, new segmented _
oL 8&en, . at'Bn of Sald- exct 'object  Whith ieW: “seginertéd fepresentation V.
d=saidtextiobject-associated . with.a new pronunciation of said speech;o
btect, The device of example embodiments of we oresenl iinvention may
oL ctirther domiphise Prieans arraningd ford7 Said fiew S5 eRGeHTe cresd. 12
i nilion of saigdext-ebject: w-ich: setves.as a basis for a synthetic..+, -

p i

generation of said speech object with said. new ra >nlanci __on.

InCorrect; and neans arranged for determining, :

LT

dependence on satd determination 1f sald initial

= T Obect 18 incorredct, a noew
. L - de oy e o e — ~ . oy
Sednented represgntTation oI 3210 TeXt obledct, Which new
2 - - e I o ey e e o R P = - s g g e J
Segmentet representaltion o 2ald Text ob (e ct 18 assoclated

with a new pronunciation of said speech objsct.

The device of example embodiments
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invention may

SALG . on o said |
which serves as a basis for a gynthetic g

sald speech object with sald new pronunciation.

LSRR W e 0 W)

present invention, said means arvanged Ffor determining
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said new segmented representation of said text cobiject may
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wheraein 10T Bais one oY nore Candldais sadmented
LB assoclated With &
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A ordil , the device of examp2c embodiments of the plres entn ve,nio,
said means arranged for determining said new segmented _ presentation
of sa d text Je may comprise means rrance.d for generatinc: one or more
candidate segmented representations of said text object, wherein each.
said_one or more candidate segmented dlrevpresenggatlong lof ~ said tax
o0oct "f”es“pe“cOve Candidate pronunciation said. speech “object, and -
tmeanstarean eo; 47 forsel img:said newrsegraented aepresentation=said
~lext ,op;m: fr_om§a|d Qne_or.more, g@ndjgare segmented representations
of said text object. Accordlng to the device of example embodimerns of
the F esent. _r.'y'enion, said means arranged for select ino said. new
Agggmented. reprelsentation of said texarobject fron Saideohe or indres
- ch(;_ugate $egment,ed mpresentaz[ofl_s af. gmq Jext Qb,jectcrpqx _melese g
~ means arr ange for prJtnga userto select said new segmented  °

£z

(2

rFepréseértation s, L orest object from saidsene’nopr andidatet from said

~segmenyeo...astir.a" ;.0.5.0f.said text object, According.to a first - ... 4

embodiment the device of rhe present invention, said means "_.-.-a. n; ed
Lfor ‘Gety aia :ng sdid: ‘Ore ormolie candidatee invel . & r. reieréeeh%atibn%
,9fsaid. text abjectcome, s mean arrapged for.obtaipivga vy, s caiq

representation of said ., .. ek ..,~,. e,.~ , spoken by a user; and

1
o g b oy ey e e el = N e o ;] do o VAT v
Lext el IIom 334’3 ODJ VZ He OV\W candidate Segmenced

B ol N e S s A - 4
revreseniaTlons 0Ol Sl d et Obhhedy
A . R aves = -+ it o ey P 8] P " =
ACCOTYOINS O a L1rs mloaimentT O3 L 8 Oevioe O C e
T T P O VOO R
reselt LOVention, Said means arranged Ior gensratling sald
—~ PR J ey A e S - o e 2 - =
Ohie O mMore Ccandldaale sedmenied representatior QL Soid
Soarranged ILOY CoRTaining a
e - - e s e g e e
L CDT el SDOKET oY A user: Aan el
g P, B~ SN S S R e e oy
Mealinsz arranged Ior Cconvert 2.:’@ SA1LC Z0oHen rapregsentation
e ] e e T s e e e o el e A IR RS
S Baid Lexdl oon2eCl 1N s5a81ld ong O [ors Cardlaarte
. s T b el e iy SRS S S G o
seghientiaed reRresentTailions ol 83ald T8y oohesi.
¥ e ST e o P e
I The agVvice oL the
iaed Tor gsliecting S5
R R i v, o oy g ey b AT o o, o
L el O aeldt TIIom 8210
s e P T e PR, e e B P . P oy
ohne O ora candidats gsegmented rewmreserntartions of sald
Por automacical
OF Dald e Oy
e e e R Y RN o h e T N T vy Ay e S am P e I o o
Mmores Ccandrdate zeduaentaed rapryraesentations ol sald Tex
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means arranged for converting said spoken representation said text
object inio said one or ci.o candidate segmented representations of said
Xt ,mot. Accordion the first embodiment of nhe device of the en-
invention, sale means arranged TOO set'. .0 Lng sa-C new segmented .
redoresentatlon sa;d)text obj_ect from said Qoneor.oe candldate
~~segmenle: drepresentatlons of said” apt o.lat may comprise means
sagrranged forsazaee et A Ly assessfac:asuitabititycof-least.one of said one
or more ca date. segmcnLed representations of said Leer object to
»-S€rves as sald new segrmenteg regresen?ay 0- of‘ said text opject; ,Q.DQN -
“means arranged for discarding , .. .. at leas: oné ca did~ e so,~ e La..
ct)rose raa cofsaidinexm Db}ect cca@eutt 18:assessed:tobecnotsuitable
~S€rve.as said. new _segmente represeme;tlgnu_ofh\séalq1; ex object
Accordlng to a second and third embodlment the device of ihe present
r = [piveRtion,Said iean’s arfarmed fortg rat] 5 said-one or more 'candidate
- -Segmented. [epresentatloqe of said text obJeCI compnees ‘means,ar.eo fee
c ra. said text objen into said one or move ca’ 1 tc segmented .C, e,
CHNIGES o 8afd endrebject! Acebiding (o thielseceod 'embodiment the e
Lofghe present invention, said means arranged for said new segmented
representatlon of s, s. teXL object from said one or more car_di date ea
menre. re p, resenta _ or,s of said vexz ,l,iec comprises means arranged .
ACRATTL A Tepresentation 6f said text bbjdet SpoKerFhy aliser, \?n*eanS*
praranged for.a;tamati,.a assess.0 8>t a-bi, o0 £ Tectd
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of at asset one of said one or more candidate s risenRedd.

representations said. text object to serve as said n mw segmented ep_re

.nta _ on of sold text object, wherein said assessing s cased or

comparing onunc on of said spoken . re e_ on said text object with rhe

fggndldate pronunC|at|on ass CI tedw_;h sald " one, candldate .
AZTOYL smbhodime rts £g5e vention

segmented representatlon fext object, won means a rsi 6d for d“scardmg !
Deaidratleasieono scandidate segmehted: representatiort of said textcobject £ ©
~in.case 1 p ass§ ged .10 be not suyitahle < igrye’ A oL_,new seg.en ed

representation of said ex abject . example embodifments.’sa device of
seohe present; portasle 19According 6 examplezembodiments the: p&esem’*
oinyention, fuithermore a software application products propased for -

correcting a p nan-ciation of a speech o_..jec’ wherein. said speech object
trdyntetically geﬁeﬁhté@ frors aseﬂpdﬁjecﬁmﬂdé“peﬂdeﬁee bonkaging
«Spgmented representation.of said tent object, said software application

product being embodied within computer readable medium and belng
“eonfigliréd to perfofm the Stepscof determifihgifar ifitial prontnciation of

1 said speegh object whichinitial pronungiation;is assaciated With-an ; -+ 14

AnWal segmented e'71:.esen. atio of sald text. object, is incorrect; and

P gefermining, in'tasé itis deteritinéd that saithinitfat lorénurdaticn! t6f
rsaidspeeeh object isringarrect; a:new. segmented representatien of said _
e Xt object, which new segmented rep _.senta- on of said text object IS
A55&60¢ates "With Ahew bFonuncra%lon%f‘nsa”dhs”ﬁé*ecnbb]e&‘“ “Thesednd *
pother aseects of therinvention wilkbe appatent fiam and elue dated:=with.«,

ererence to the embodiments described herelnafter

ed repressentation of sald text obiect, which new

segmented representation of said text cbiject iz a

-

D’)

sSoczaced

wlth a new pronunciation of said speech obJject.

These and other aspects of the invention will be apparent

it

from and slucidated with reference to the embodiments

ERIEF DESCRIPTICH OF THE FIGURES

In the tlgures show:

Fig., 1: A Text-Te-Speech {TTE) unit fo
CIOEN ting a Text Obler POy into & Speech

o =y e FCEONY e e I e oo Tl e g e oy . o e
Chiect (80} based on a Phonetic Representation

4w

[ Lo
Fig., 7: an exemplary TTS evater for corrocting
rig. 4 al eXemplarly 1o SYSsTal LoX CorraCling

mispronunciations;



BRIEF DESCRIPTICIN OF THE FIGURES In. the e figures show: Fig. 1:
A Text-To-Speech S) unit for converting a Text Object JO) into a Speech
Obiiec.: SO) based on a Phonetic Restfesentation (PR) of said TO
ALEBIINE thhe prior art; Fig. 2: an exemplary TTS system B BERAEAT295
mispronunciations; 20 WO 2007/007256 PCT/1B2006/052295 Fig. 3a: a
schematic block diagram of a first embodiment of a TTS system
according to the present invention; Fig. 3b: a flowchart of the general
method stepéPerforined ByIRESFS: s8cORP aRdIhAErambolimeRis sta
TTS systemcageaiding:to hie presentdpeenrtion &ig36 & flewchay of the
specific methggS%te@si%%ré%rﬂe% by the first embodiment of a TTS

system accgrdlng to the presen(t) ilvention; Fig. 4a: a schematic block
diagram of a second embodiment of a TTS system according to the
present inventign; fig, 4ba flowehad:of the spesificanethod stepsa
performed bg/ tgessecgn O%rrgg%%men%of %T;St syg([%ecm 2 cglr%ngﬁo rtQ{e
present inven io%; F?g. a4 schematic block rfﬁagram of a'thir *
embodimenedba FFSBystedd agcBRiing 16 i presentinvention;c&sd Fig.
5b: a flowchg#t-afthe specific-method steps performed by the third
embodiment of a TTS system according to the present invention.

=

Fig. 3c: a flowchart of the specific method
steps performed by the first embodiment of a TTS

system according to the present invention;

Fig. 4z: a schematic block diagram of a second
embodiment of a TTS system according to the

present invention;

Fig. 4b: a flowchart of the sgpecific method
stepeg performed by the second embodiment of a TTS

system according to the present invention;

Fig. Ba: a schematic bleock diagram of a third
embodiment of & TIPS system according to the

present inventiocon; and
Fig. 5b: a flowchart of the specific metheod
steps performed by the third embodiment of a TTS

system according to the present invention.

DETAILED DESCRIPTION OF THE INVENTION

The present invention relates to the correction of a
pronunciation of a Speech Cbject (S0}, wherein said 80 ig

syvnthetically generated from a Text Chject (T0) in

21



DETAILED DESCRIPTION OF THE INVENTION The present invention
relates to the correction of a pronunciation of a Speech Object (SO),
wherein said SO is synthetically generated from a Text Object (TO) in 21
WREVEE707256 PCT/IB2006/052295 dependence on a sEGHER{9E/052295
representation of said TO. It is determined if an initial pronunciation of said
SO, which initial pronunciation is associated with an initial segmented
r %r;e% et&t:ignoof said TO, is inc rrect;‘ﬁln case it.is determine '%at sIaLd
ini a?‘pronunciaﬁior‘?l of SEFES sﬁeéjo"r?esc?f%%léwgeé) ehte )
représastational ddidarO jis tetermpednwhichendwrsegimentsd SO,
rppresentationof said TQds assgpiated wdth A newRropungiation; ok said
SO. In the detailed description which follows, the present invention will be
SRRy FEHREGT SR BIrg e fibbUimBnts: TheRGNT S8k - =7
segraentedireptesentationdfrsaid FOld assumerltopreauRhonstion of

Representalion (RR)-.ofsaid Q. shaglithoweverbe noted thathis, =

choice is of exemplary, nature only, and that the present_invention also
Shoites™d the CoTrection 6 miEprontintTalicHEThthE LontERTSISGIER =+ o
segrmented'tepresentations-efisaid tFO a ArERS systemaceoiding 4d the id
RIgsent invention may for instance be used in an audio menu application
to enable usage of the most relevant features of a mobile phone (or a car
phone) in eyes-busy situations. The audio menu application may for
instarive eretae tadlindea contactofronha confact listwithithe aid«f atidio
fegdback for manu items.and contagtlistnames, The.usecs then able to
browse the audio menu structures and to perform the )
embodiments. Therein, said segmented representation of
said TO is assumed to be a Phonetic Representation {FR)
cf sald TO. It should however be noted that this choice
is of exemplary nature only, and that the present
invention also applies to the correction of
mispronunciations in the context of other segmented

representations of said TO.
e

A TTS system according to the present invention may for
instance be used in an audio menu application to enable
usage of the most relevant features of a mobile phone (or
a car phone) in eyes-busy situations. The audic menu
application may for instance enable calling a contact
from a contact list with the aid of audio feedback for
menu items and contact list names. The user is then able
to browse the audlio menu structures and to perform the
most lmportant operations without seeing the phona'’s
diéplay. Thig ig done by designing the menu structures o
be relatively simple and by giving audioc feedback from
every action the user makes in the mesnu {(e.g. movements,

selections, etc.).
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most important operations without seeing the phone's display. This is
done by designing the menu structures to be relatively simple and by
Wr%%vier/@ audio feedback from every action the user makes in the menu (e.g.
SGUEMERE, selections, etc.). 22 WO 2007/007256 PCT/IBBEHERGESA53295
In this kind of application, it is typical to use TTS conversion or recorded
audio prompts for the audio output. Since all the texts cannot be known in
the software development phase (e.g. contact list names), a TTS system
must be used at least for converting the corresponding TOs into SOs. In

the mainstieas appligatiens.thespeech synthesis can be dane usiag a
high quality, large footprint TTS system. n TTS %stems for portable

FEREES Satth &S IGANRSEIfe otk BROAES hdwever antfitbedded
TiSmystedimastcehid uded deets thexrmioerent lifitationsonctamplexity
apd memory consymation- Fhe.smallepfootprintinereases the. prgbakility
of synthetically genérated SpOs with incorrect pronunciation, which in turn
m@%fé'é&‘é%s@&?ﬁe AFs&iRe GtheEFS sy8fenTORNE pregéhtiivention
afferses yseritheypassibilittto Twrect such mispronunciations, and thus
can bring significant improvements to this kind of application. The option
to correct mispronunciations may for instance be offered to the user when

Ie/hBs Bioriigra #etv 8BRS tReontad I8PBF iRk MBHIRSGh& TR
this Wayethes User is hattisturbedwith Aetitionad diadeds at tEstimes tem.
shelhgds %«)‘H&@sm@%@ 3,5pll- st Embpdimentof e jovention Inhe. o
first embodiment of the present invention, an

nmoblle phones, however, an embedded TTS system has to be
uged due to the inherent limitations on complexity and
memory congumption. The smaller footprint increases the
probability of synthetically generated S0s with incorrect
pronunciation, which in turn hicghly decreases the

usability of the TTS system.

The present invention offers a user the possibility to
correct such migpronunciations, and thus can bring
significant improvements to this kind of application. The
option to correct mispronunciations may for instance be
offered to the uger when she/he is storing a new contact
in the contact lilst of the mobile phone. In thisg way, the
uger is not disturbed with additional dialogs at the time

gshe/he is trvying to make a call.

First Embodiment of the Invention

In the first embodiment of the present invention, an
Automatic Speech Recognition ({(ASR) unit generates the one
or more candidate PRs of the T0 based at least on a

gpoken repregentation of the TC.
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Automatic Speech Recognition (ASR) unit generates the one or more
candidate PRs of the TO based at least on a spoken representation of the
TO. 23 WO 2007/007256 PCT/IB2006/052295 Fig. 3a depicts a
WRAMHYEBlock diagram of this first embodiment of a TTS B§d{Epa86/052295
according to the present invention. The TTS system 3 comprisesa TTS
unit 31 with TTS front-end 31-1, automatic phonetization unit 31-2 and
Spepchisymtbpsistumie 3%« S fumctibnalitydfahissTilr 8 funit 84 first

resspilagthe fincliopaditygLife T §SHniL1 ol 59, & andthusdoes not

require further explanation, apart from the fact that the speech synthesis
Uit ST3 Ot TTS Sy Stem B155 TapabieBPrecERing bbtlr P 6f a T¢y* =2
(seguénces otmie dr+horephonmemss representingtheTQpas genctated?

by ihe-autamatic. phongtization unit 342, apd R ﬁ%ﬂé?i%? Sé%re%llifsth%rs

storage unit 39, ang that speech synthesis unit 31-3 is also capable of
fofwarding “GStFRE Geriétated 88-ana e BR 6f thd PO B&sét on whith
tae SO wasgenerateddadhe promenciatien tontrokinikx32 A triput,

coniral uat 30 of the- 115 system. 3 s capable gf regelving a,[Q.that is;to

be converted by the TTS system 3, as for instance a contact of a contact
IRt EttiafiyTver stid TO AiEPstem fiont R eniitedefiferice s atextahd
has=heen izalatet] fatprorunciatoniconeation rpyrpeses hefare: ddhermput

contiol unit.3Q.1s trther .capahie of chegkingt a BR of said, TO has

alreadégl been determined before. For this situation, input control instance
S EFaé Gt tidg ety Bk transfeR of tRis2SRred tepredentatibr-ish a
stpragenuBi3Orie:speechi synthesis ynik 8d <3 obkdS1unib Bledhisarding

t%%%%n@@@§generated 80 and the PR of the TO based on which
the 30 was generated to the pronunciation control unit
3Z.

An input control unit 30 of the TTS system 2 is capable
of receiving a TO that is to be converted by the TTS
system 3, as for instance a contact of a contact list.
Equally well, said TC may stem from an entire sentence of
a text and has been isolated for pronunciation correction
purpoges pefore. The input control unit 30 is further
capable 0f checking 1f a PR of said TO has already been
determined before. For this situation, input control
instance 30 is capable of triggering the transfer of this
stored representation from a storage unit 39 to speech
synthesis unit 31-3 of TPS unit 31. This triggering is
accomplished by a control signal, which is visualized in
Fig. 3a, as are all control signals in the block diagrams
~+0f the present invention, by means of dashed arrows. In
contrast, transfer of actual data and transfer of both

data and control signals 1s represented by a drawn-
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accomplished by a control signal, which is visualized in Fig. 3a, as are all
control signals in the block diagrams ,of the present invention, by means
of dashed arrows. In contrast, transfer of actual data and transfer of both
W AR T8ntrol signals is represented by a drawn 24 WO Z§FABRSP&BE 295
PCT/1112006/052295 through arrow. Input control unit 30 is also capable
of transferring the received TO to the TTS unit 31 (which occurs in case
that no PR of the TO is stored in storage unit 39), of receiving a control
signalighdaan-mitial BRwaf therf@diomra praunciatioieecontsglaiilie32 £
wherein.the gantral.signalindicatesthat an initialspronupciation, of.an SO
(associated with the initial PR of the TO) generated by TTS unit 31 is
rICOHERt, anFof Srarstéring the retelvetl TO diid fheinftal PR DFHETO
iman ALromatitc Speech-Regognitien-ASRtinit37. d2r@namciationieantre
dnit 324s capable of regelying an, SQ genaratediby ITS unit 31, tagether
with the PR of the TO from which the SO was generated, and of
deRrAMAGSF Sprarhciatioh-Grithls STris @tréct: Fohis end, said
promunciation eantsal wiit 32 may fordhstanteveornprise: maeansdor PR of

"endering of.causing therendering ot the SO, 3 g}%ae“cscff’fa?r%zs%mg%
user interface for communicating with a user, so that a user may ecide if

SdarproRtRERIOAYT SERFSLY ROCTIPeEE6r RS Fof Hie dattéRdédisighe T
easeythaprendnciatign €epiokuBtc¥2: ts eapablerof senting a control
signal indicating that said pronunciation is incorrect to input control unit
30. In addition to said control signal, also the initial PR of the TO that led
BPRIRESAHEEPPrTRMNERRIbN G the> SO fs faRsfehRdd thedRpltesnkél

Wt g8nSaitted by TTS unit 31, together with the PR of the
T0 from which the 50 was generated, and of determining if
a promunciation of thig 850 is correct. To this end, said
pronunciation control unit 32 may for instance comprise
meansg for rendering or causing the rendering of the 50,
and means for accessing a user interface for
communicating with a user, so that a user may decide 1f
gaid pronunciation of sald 8¢ is correct or not. For the
latter decision case, the pronunciation control unit 32
is capable of sending a control gsignal indicating that
said pronunciation is incorrect to input control unit 30.
In addition to said contrel signal, alse the initial PR
of the TO that lad te the incorrect pronunciation of the
SC i1s transferred to the input control unit 30. Said
pronunciation control unit 32 may also be capable of

putputting said 8¢ to further processing stages.
Storage unit 3% is capable of receiving said control

signal from the input contrel unit 30, of outputting a

stored PR of a gpecific TO {in response to said control
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pronunciation control unit 32 may also be capable of outputting said SO

to further processing stages. Storage unit 39 is capable of receiving said

control signal from the input control unit 30, of outputting a stored PR of
VWPSIBEIEZTO (in response to said control 25 WO 2007/007 P68/1B2006/052295

PCT/IB2006/052295 signal), and of receiving PR of TOs to be stored

from selection unit 38. The TTS system 3 further comprises a speech

recorder,33 _being capable of receiving.a representation of a TO. spoken
By g%age)_r,’ of %%}wga%iﬁa%ﬁﬁvéﬁl&(é% rgérégg%tgt?or% {0 E\gﬁrﬁzr%it %Zgénnd of
reeeRAng @cotitidl dignal from selection unit 38, which triggers said

recording and forwarding. ASR unit 34 is arranged to receive a TO and an

initial of said TQ from jnput control instance 30, to receive a _.spoken
L iaTiA OPSat O T s OB RCoHOB, 38°500 ol S
frerhrseleatioh LRIt S8, 16 Fedponse dothisrcontiol sigal, ASReufil 34

generatesong qrdnere cangidateRRsof tha £Q-pased on said received
spoken re regentat'on gfsiaid 10, gmd orPE{iongll said. TO and/or _said .
initar PR of said- TO A possiBT%J‘c"orezlfu%c forfality “of said ASR unit 34 &
foi instanée deserbed i documient 2Acodstich-oriy Based Agtorhatic

Rhenetic: Baseforme Geperatioy' by B. Ramabhadran, L. R. Bahl, P. V.
deSouza and M. Padmanabhan, published in proceedings International

Conference on Acoustics, Speech and Signal Processing (ICASSP),
SeRtlenWasHingtore USAONAYtI2-15¢e888. MAle detdilsonithetial PR

Qperghion ofdhe AsR Ui 34.cBhpadicularwith, iespeet te the-gptional o
Consideration. ot the, 10,and the Initia) B of 1he TQ ILthe process o 45
and a control signal from selection unit 28. In response
to this contﬁol signal, ASR unit 34 generates one or more
candidate PRs of the TO based on said received spoken
representation of saild TO, and optionally said TO and/or
sald inltial PR of gaid TO. A possible core functicnality
of said ASR unit 34 is for instance described in document
"Acoustics-only Based Automatic Phonetic Baseform
Generation” by B. Ramabhadran, L. R. Bahl, P. V. deSouza
and M. Padmanabhan, published in proceedings
International Conference on Acoustics, Speech and Signal
Processing (ICASSP), Seattle, Washington, USA, May 12-15,
1898, More detalls on the operation of the ASR unit 34,
in particular with respect to the optional consideration
of the TO and the initial PR of the TO in the process of
generating candidate PRz of the 10, will be described

balow.

The post processing unit 35 is capable of receiving one
or more candidate PRs of a TO ocutput by ASR unit 34, and

of applving rules, language-dependent statistical n-gram
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generating candidate PRs of the TO, will be described below. The post
processing unit 35 is capable of receiving one or more candidate PRs of
a TO output by ASR unit 34, and of applying rules, language-dependent

Wé?a?ﬂ%f(&%f fgram 26 WO 2007/007256 PCT/IB2006/05229% GEERHItf 229
(e.g. uni-gram or bi-gram techniques) and/or pronounceable classifier
techniques to "the one or more candidate PRs in order to cancel invalid
¢candidateoPRs | &9 alsurcapable ofsigaalincpsudieattarreting tede or
salection upit3&-(as iustrated by the,dashed argwiy dt shauld:be,poted
that post [grocessin, unit 35 is_optional for the first embodiment of a TTS
S Focraintt

Sedording o thaSres8nt AERtioA Sheath SHRIHSSE init 3%;
Sitnilas te: speechsyhiesis wmit8:-Bi icrcapalileanfraseiringione®r there
candidate, PRs ot askO and, based onthesreceived.candidate BRsof, |

said TO, to synthetically %e%nerate a SO, wherein the respective candidate
ne

prontifcitidns o thE YeneratedP8S™ dBPRAHTH-84id BHe-or moré
cardidatelPRsfsaid TO:sthenjenéiatmoSOfor €8th ahtheamneior more
candidate RRs of .said 1Q.can furthermorg be output by speech synthesis
unit 36, together with the corresponding candidate PRs of said TO. A
further post processing unit 37 is capable of receiving the generated SO
fepeach of theloaeicr moie caAdidateiRRs of sagb&erandthehesis
coitesponding eandidate PRy ef Said TQ themselves, from.speseh g, o
synthesis unit 36, and to compare the one or more candidate

grofuficiafions dt&aid FeeBR et S GRfitr 855 oRGHCRTOR G1thE spdkeRt
reptesertatian of aritQaetcewetframrspesch recorderdd;rein the

regpective candidate pronunciations of the generated 50

th

depend on said one or more candidate PRs of said TO. The
generated 30 for each of the ons or more candidate PRg of
saild TC can furthermore be output by speech synthesis
unit 36, together with the corresponding candidate PRs of
sald TO.

A further post processing unit 37 is capable of receiving
the generated S0 for each of the one or more candidate
PRs of sald TO and the corregponding candidate PREs of
sald TO themselves, from speech svnthesis unit 36, and to
compare the one or mere candidate pronunciations of said
received 80 with a pronunciation of the spoken
representation of a TO received £rom speech recorder 33,
in crder to agsess if at leasgt one of sgaid candidate
pronunciations of said 80 is invalid, so that the
corresponding candidate PR of the TO should be discarded.
Pogst procegsing unit 37 is further capable of forwarding
non-discarded candidate PRs of said TO tegether with the

S0 with the corresponding candidate pronunciation to
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in order to assess if at least one of said candidate pronunciations of said
SO is invalid, so that the corresponding candidate PR of the TO should
be discarded. Post processing unit 37 is further capable of forwarding

YR ANEE S ed candidate PRs of said TO together with the SEX(RRFpES2295
corresponding candidate pronunciation to 27 WO 2007/007256 PC
/IB2006/052295 selection unit 38, and of signaling information that the
candidate PR of the TO should be discarded to the selection unit 38 (as
ifGstPREd By te dasied 3oL IESRERYBENSTREPIRE pOSEpldtessiy
wihd1 4% woptemad forcthe first embodimeat 6f @ Jahsisystem S8haccording
'adhe presentipventan. gelection Wit 38s eapabie olieeahing, (g,
output of post processing unit 37, i.e. one or more candidate PRs of a
¢} a‘ﬂaowﬁdeé?&n BPSEf CAANIdREPRRIGIIRE TOE tRE- SO With'she

correspending eantidate psenunciatinmeSelestion umk 38y capable of
rggggg'gq 9 cggsi:r}gethex égrég%ringlgéa%i%%o with said one or more
candidate ronunmatigns, and oflcommunlca[ting with a user to allow the
user to select the candidate pronunciation (and thus the corresponding

caadidate PR @fthe IOY) thatdheuser cpnsislessdehe eorseetepaloserto
correct) with _respect to sgid%O. Said selection unit 38 is further, capable
dttran erring the candidate PR of said TO that has been selected by the
user o Sforage 39 UndatEy &lSoskéa GapablicrsGipittthg thet5O Rith the
cendidate wpronuniation-thatcenespends-ia tie selestes candidate PR

oL $2I.TOto fther processing stades, Said selection uni 38 isalso ...
capa%ﬁe of)trriiggering Speech” recorder 33 to obtain a%poﬁen g
repieseniatorrsf 8a0Q, 50 with said one or more candidate

pronunciations, and of communicating with a user to allow
the user to select the candidate pronunciation {and thus
the corresponding candidate PR of the TO) that the user
considers to be correct {or close to correct) with
respect to said TO. Said selection unit 38 is further
capable of transferring the candidate PR of said TO that
has been selected by the user to storage 39, and may also
be capable of cutputting the 50 with the candidate
pronunciation that corvesponds to the selected candidate
PR of gaid TO to further processing stages. Said
selection unit 38 is also capable of triggering speech
recorder 33 to obtaln & spoken representation of a T0,
and of controlling the ASR unit 24 (illustrated by the
dashed arrows), as will be explained in more detail

below.

Fig. 3b presentg a flowchart of the method steps
performed by the first embodiment of & TTS cystem 3 (see
Fig. 3a) according to the present invention. It should be

noted that this flowchart is of rather general nature and
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and of controlling the ASR unit 34 (illustrated by the dashed arrows), as
will be explained in more detail below. Fig. 3b presents a flowchart of the
method steps performed by the first embodiment of a TTS system 3 (see
Y854 ording to the present invention. it should be notBETABEHE52295
flowchart is of rather general nature and 28 WO 2007/007256
PCT/IB2006/052295 is thus also applicable to the second and third
embodiments of a TTS system according to the present .invention, which
o oS8 B S Toferon R PGS a5 aFELFigs. 5o, 5D,
respedtively-i afirst SIEH 300 weFOwichiisto e cohveredhsotan

SQvisrecsivednihis ay forjpstance he agoptact,Jistnamedbatis, o
currently entered by the user into a contact list of a mobile phone. The
eReBiS of e 14t BB tikes Face 4t thé FRATONTONtnit 30 (soe

Fig. 3a).In a second step 301, it is checked if a PR for this TO has been
determined.and storegaeioge €hy PRHOERING. SigpS 30230701188 int

flowchart of Fig. 3b, as will be explained below). This check is also

Fetfoited By IRpit E6ftrol inft et Fig 185 3F ftSs MRtérmiinebhat
No BR iszanailaibde: farstheueceiveth T@naniritialkRRWfethesEO isnto 2

determined;insteg 802, JIS stenis performed by AomaliG, s che cexe
phonetization unit 31-2 in TTS front-end 31- 1 of TTS unit 31 (see Fig. 3a).

BHSEL 6N tHSRitR P G thE™ %0 tARE oSSBT 61 flitfer mforhiatfort of
the TO Ideterswmechly thed TS front-ends3lchsskehias StresBR for this
Inigrmation. preak information segroentatign.information., apdior copie.
qurmatlon , an SO with an initial _pronunciation is %eneraied n step 303,
Wﬁ%@ﬁ%ﬂéﬁ 207 of the flowchart of Fig. 3b, as will Dbe
explained below). Thig check is alsgo performed by input
control unit 30 (see Fig. 3a). If it is determined that
no PR is available for the receilved TO, an initial PR of
the T0 ig determined in step 302. This step is performed
by automatic phonetization unit 31-2 in TTS front-end 31~
1 pf TTS unit 21 (see Fig. 3a). Based on this initial PR
of the TC (and possibly on further information on the TO
determined by the TTS front-end 31-1, such as stress
information, break information, segmentation information
and/or context information), an S0 with an initial
pronunciation is generated in stepn 303, which step is
performed by speech synthesis unit 31-3 of TT8 unit 31

{see Filg. 3a}.

In step 304, the generated S0 is rendered. This may for
instance ke performed by pronunciation contrel unit 32 or

a further processing stage.

It is then determined in a step 305, 1f the initiasl

pronunciation of the S0, which initial pronunciation is



performed by speech synthesis unit 31-3 of TTS unit 31 (see Fig. 3a), in
step 304, the generated SO is rendered. This may for instance be

“Performed_by pronunciation control unit 32 or a further processing stage.
i tH&R & ermined in a step 305, if the initial pronunciatioR Y ERzEE72295

which initial pronunciation is 29 WO 2007/007256 PCT/IB2006/052295
associated with the initial PR of the TO, is correct. This step may for

stance be actively performed by, pranunciation sonral unit 32 by,
prompting a user dec < of th

or the Isionont eoc"orrec?nes e mnitia
proringizbinaf tHeSO.rEgaaliewed, A btuve prompingiady be

pedermed -and e aaicnronyneialioncontalupit:32, may derinstance, o
%ass%ivelz check if a user takes action to indicate that the initial .
Bronuncation is TNCorrect: “SaldCAction may Jor instarice BE Hittiiga =+ o
certdindufitiortkey b speaking acertaht wordmusiilay. mathis<ase,

therronupgiation.contol unit 32 thusgenerally-assumesdnitigh: + 32
ronupciations of SOs to be. correct, and only performs corrections for
%%ge QI S TEYeT WHIER & Gser hESHidated tHifthe AR 2CF1on
proniméiativnds Wrangtifdt isndétearminetbthat the tinitial proricmciaticT of

the:S0s cogrechthe methads terpinates 1Qtherwise, aceording to the
present invention, a new PR of the TO is generated in step, 306. The_
ﬁ)‘d?gfe]p%ﬁp Tormtéd RS 58 308 Wit ber disetiSsedwith Tefefdrce
Eigl Sc biew. Theriggerstep 806 pramuriciation:cortrélzunih32 sends a

cpl ssighabiosthedapuh contrel unit 30y, and inpitcontradsunit 30,4gen
takes action to have_the new PR of the TO | _
correct, and only performs corrections for those single
SC0s for which a user has indicated that the initial
proounciation is wrong. If it 1z determined that the
initial pronunciation of the S0 iz correct, the method
cerminates. Otherwise, according to the present
invention, a new PR ¢of the TO is generated in step 306.
The sub-steps performed in this step 306 will be
discussed with reference to Fig. 3¢ below. To trigger
step 306, ﬁronunciation control uniit 32 sends a control
signal to the input control unit 30, and input control
unit 30 then takes action to have the new PR of the TO

determined.

After the determination of the new PR of the TO in step
306, this mnew PR of the TO is stored in a step 307, and
the method terminates. Storage is performed by storage

unit 39 (gees Fig. 3a).

Returning to step 301, if it is determined that a PR is
available for the TO, this stored PR of the TO is

retrieved in step 308. This retrieving is triggered by
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determined. After the determination of the new PR of the TO in step 306,
this new PR of the TO is stored in a step 307, and the method terminates.
Storage is performed by storage unit 39 (see Fig. 3a). Returning to step
WAV 308 etermined that a PR is available for the TO, thi¥ SToHEMIBR5S5
the TO is retrieved in step 308. This retrieving is triggered by 30 WO
2007/007256 PCT/IB2006/052295 input control unit 30 in interaction with
the storage unit 39. Then, in a step 309, an SO is generated from the
stored PEootthel TOx This 5 perfarmed dytsipeechi synthiesisstunit 33«3 of

TL$unig310.a subsequent.step, 310, thegeneraied SO en is. . oy

rendered, which may either be performed by pronunciation control unit

75y SRirtherProtlssihg stadé t& FicH RIS niAssTe been
autpuhby pronmAciatian Tonfrolugit 32 (seriFigrday Fhereaftemthestep
o inates, Fi ill tes.th _steps ps rfarmed in ste 306
e e e O PR ar e o
RERERGADRE ikt BFHRINRERE PR TES tRte 3 Bcdarding téihe:

@resenkinventoaskiadirstcsiep 320, whspekettrepsesertating-of thed:O is
i This | omplished by recording the vaice of auser speakin
@T!{l?éj-b 15,8 - KINg
%tg O v[a%p%egﬁ%%ggr%%%r%ﬁ séé:-%l%li'ﬂicé.l %l t]f‘héastz%@rﬁa%grthse?? i
COIfipfse hdtifyird a dserthgt TRESRaIRSpeak the TO, which may for
instance be performed by input control unit 30, speech recorder 33 or a

further ygitﬂiﬂe sggkgn re%esentgt_ion of the TO, i.e. arecorded SQ, i

then 'processedl ﬁy URItS 34738 (sége Fcié:e %Sa) RRter con rol of ﬁ\%‘”&lé&%ﬂ

Hit 38eTRersiigwe- ©f Fig. 3b in order to determine a new
PR of the TO according to the first embodiment of a TTS

system 3 according to the present invention.

In a firgt step 320, a spoken representation of the TC is
obtained. This is accomplished by rescording the voice of
a user speaking the TO via speech recorder 33 (see Fig.
3z). This step may further comprise notifving a user that
he ghall sgpeak the T0, which may f¢r instance be
performed by input control unit 30, speech recorder 33 or
& further unit. The spoken representaticn of the 70, l.e.
a recorded S0, ig then processed by units 34-38 (see Fig,
3a) under control of the selection unit 38. Therein, two

different modes of operation may bhe imagined.

In a first mode, ASR unit 34 generates a set with one or
more candidate PRs of the TO at once, based on the
recorded S0 (and optionally on the TO and/or the initial
PR of the TO). This set is then further processed jointly
by stages 35-38% wherein in the post processing units 35
and 37, a reduction of the set may be performed by

canceling candidate PRs from the set that are not suited
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different modes of operation may be imagined. In a first mode, ASR unit
34 generates a set with one or more candidate PRs of the TO at once,
based on the recorded SO (and optionally on the TO and/or the initial PR
W HE A This set is then further processed jointly by staddst/3B28/052295
wherein in the post processing units 35 and 37, a reduction of the set
may be performed by canceling candidate PRs from the set that are not
suited 31 WO 2007/007256 PCT/IB2006/052295 to serve as a new PR of
the FORronsthe ravwairing fcarthddie PRSYthérha useranay select the

HH%%E?M@P@%@,O%QH aseernd H@@d%eﬂ%@ﬂm&h@ gegerates one or
more candidate PRs of the TO sequentially, and each of these candidate

PR & SfdAtually processed by stages 35-38. This kind of
processing may reduce the overall computational complexity, because, if

apiser consigers alreadysihe first capdidate PR of the, IQ,to e correct,
no processing of further candidate PRs (as._in the first mode) is required

FROTEI3S38 TR et Tofows, RS EStorfimBde Bt Dpetation s tese
considérsth Whentgenerating candidate PRs pf thee8eth&ASR amit=34

may-at least paitiglly use @ manpiag hetween 1Os and. associated PRs of

the TOs. Said mapping may for instance |nit|alliy be a default mapping,

AT S he N Bh drilBd 5 ¥ ppmosbEtfeeh TOs Bt theF dsstitiated
néwR2Rg thak hiiedieerndeétofmire Rccording tathe: présent invention

(55e,315P:308 gt the-flqwehart of Fig. 3by.and stared (see step 304 afthe

flowchart of Fig. 3b) in storage 39 in previous text-to-speech conversjons
BPFOs. Shid ABR TGt 3% andiddid 19S TnitS1 i mEY foPistante S

bathond mode of operation is considered.

When generating candidate PRs of the TO, the ASR unit 34
may at least partially use a mapping between TOs and
associated PRs of the T0s. Sald mapping may for lnstance
initially be a default mapping, which is then enhanced by
mappings between T0Os and thelr assoclated new PRs that
have been determined according to the present invention
(ses step 306 of the flowchart of Fig. 3b) and stored
{see step 307 of the flowchart of Fig. 3b) in storage 3%
in previous text-to-speech conversions of TOs. Said ASR
unit 34 and said TTS unit 31 then may for instance both
have access to an instance that stores said mapping of
TOs and thelir associated PRs and that may for instance
comprise or implement storage 39. Said mapping may for
ingtance take the shape ¢f a vocabulary that is used by
the TTS unit 31 and the ASR unit 34, wherein for eéch
entry (TC) in the wvocabulary, & PR exists, and wherein

PRs are updated accordingly.

32



have access to an instance that stores said mapping of TOs and their
associated PRs and that may for instance comprise or implement storage
39. Said mapping may for instance take the shape of a vocabulary that is
WIS Y 8. TTS unit 31 and the ASR unit 34, wherein for eZcHERA 14052295
(TO) in the vocabulary, a PR exists, and wherein PRs are updated
accordingly. 32 WO 2007/007256 PCT/1B2006/052295 Returning to the

flowchart of Fi%. 3¢, in ﬁ}ste 321, a counter i_for the number of c%;didate
PREGFhEST Gl infializ84 18 38r0 At i€ tifen Gieckst ifaDreRietied 2
axdmem nuindrer fhef PRebefrthefT Casdedelied B the Zcountet' Beth

sigps are pasformed by selegtionunit 38 inrespanse o anjpitiak centiok
signal received from_input control unit 30. If the maximum number should

BETHAtReT R Protels ot tet&iminiiy Bohevi PREBFIRESTEY badgd on
theuecerded SE» isccersigeratito bave faileel and & kirtherispokemit 38

represeniation of the . TQ 5 recorded Hin sfep 320 o serue as,a yasis.for a
new attempt to determine the new PR of the TO. The further recorded SO

ma 161 FEREE bEmbre’ Srecidely ArtiBERISHBY THERRer 0P 4§ cofitain
less.cinise. |[Eites detarasmedin Stepe3d2ahaithe maxinRinaiumber Taf

PRs ol the TQ IS natreachedyyet; a candidaie,RR of the 1Q is gencrated

based on the recorded SO (and optionally also on the TO itself and/or on
thenfial PR B the B As il 15 eRpRim&ET i moré Betdl bEloh ThISE
eim:om;el;i_shbxﬁby,é\%m_& &éb(s_eéa&tgis’%aﬁcbrr respemse ta anriggeting
contral signal from seleqtion, it 38.4p a step 324, Rerformed by pesto

processing unit 35, it ‘ ‘
may for instance be more precisely articulated by the

user or may contain less nolse.

If it is determined in gtep 322 that the maximum nunber
of PRs of the TO isg not rsached vet, a candidate PR of
the TO ig generated based on the recorded S0 (and '
optionally also on the TO itself and/or on the initial PR
of the TO), as will be explained in more detaill b@lcw.‘
This i1s accomplished by ASR unit 34 {(gee Fig. 3a) in
response to a triggering control signal from selection
unit 38.

In a step 324, performed by post processing unit 35, it
is checked if gaid candidate PR of the TO is sulied to
serve as a new PR of the TO, by applving rules, a
language-dependent statistical n-gram technique and/or a
pronounceable classifier technigue. If sald candidate PR
of the TC is considered to be not suited (which
information ig gignaled to the selection unit 38 by post
processing unit 251, the counter i is lincreased in gtep

330, and the method returns toe step 322 to aveoid further
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is checked if said candidate PR of the TO is suited to serve as a new PR
of the TO, by applying rules, a language-dependent statistical n-gram
technique and/or a pronounceable classifier technique. If said candidate
“W“Wf’?f?f"é;fo is considered to be not suited (which informaf&i FEHgHEIEYS
to the selection unit 38 by post processing unit 35), the counter i is
increased in step 330, and the method returns to step 322 to avoid further
33 WO 2007/007256 PCT/IB2006/052295 unnecessary processing steps.
PPRBESSERTYiStheR S agatFcReRed by BeRERBN Uhit 36 it thE n¥@@mum
Bugmber MNofiRRs of the: T&-isimached: apd ifithis-skould:noibe theber

as selectjgn unijt 38 tr| ASRMI‘]I 34 to gener a further
g\an?dgt% PR tﬁﬁ ?J |n ste}fﬁ% said cz candl ate a#f?ae IFE)E s°
cetsigersel tothe sﬁﬁé@%%@%é’«% Said néw—l@RQﬁﬁthéhTiO?}% Sos 34

genefated based onthecandidateiBRef the T isrstepd25. This SO is
characterized by a candidate pronunciation that is associated with the
candidate PR of the TO. Therein, step 325 is performed by speech
SyhthésisRI36.2If step B3P 6o aEis ‘i chBclkdd ffisaideandidate PR of

therkQds suited doseree asaanew RR:efdhe IQdaut this, time basedon a

Qloé‘nparls%&of the candldat péonléﬁlatlon of the S@(\{v ht

prohunma ion"of the te reco IS71S peeforme in post pI’OCGSSrTI’l?g
ifit 37 (86€Fig<3a). Tﬁltﬁis FoOmipariser aveals thad the candriate PR of

tb@&@n@m%@l%ﬂt%é@sﬁ@é@@gﬁﬁ&i the 70 isdiseardetihe rr of

unter.iis increased y one ep 330, nd the method ret rns to step
3%? If the cgln&ﬁaFé PRS oPth—gil"'OjT% S cons%re&% B~ cH

synthesis unit 36.

In gtep 326, 1t is again checked if said candidate PR of
the TO is suited to serve as a new PR of the TO, but this
time based on a compariscon of the candidate prorunciation
0f the 80 with the pronunciation of the recorded S0. This
is perfermed in post processing unit 37 (gsee Fig. 3a). If
this comparigon reveals that the candidate PR of the TO
is not suited, this candidate PR of the TO is discarded,
the counter 1 is increased by one in step 330, and the

method returns tc step 322,

If the candidate PR of the TO is still censidered to be
suited to serve as a new PR of the TO, the SC with the
corresponding candidate pronunciation is rendered in step
327, which step is performed by selection unit 38 or a
further unic. If is then checked if the candidate
pronunciation of the 30 ig correct, by communicating with
the user. These steps are performed or triggered by
gelection unit 38. If the candidate pronunciation turns

out to be incorrect, the counter i is increased in step
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suited to serve as a new PR of the TO, the SO with the corresponding
candidate pronunciation is rendered in step 327, which step is performed
by selection unit 38 or a further unit. If is then checked if the candidate
SMUMEEGBN of the SO is correct, by communicating with tAEiEER06/052295
These steps are performed or triggered by selection unit 38. If the
candidate pronunciation turns out to be incorrect, the counter i is

ereasedinsiepad WAQ 2007006236, PCTYB2006/0§2295,330, ang.the

method returns to step 322. Otherwise, the candidate PR of the TO
SESBEIEREWHR the cbiecf Tataffie PrEruiciation € detémfiftd to be
themew R of riheuhiOiia stem 329, drd dhe imethoddermindtes nstepr329 £
isialsa.performed by selection unit38(see Big. 3a); According t thisfirst
embodiment of the TTS system 3 (see Fig. 3a) according to the present
ihGe RS, WRER CHESHsEPhSfS S ineBridkt prorfunti&tforf Fan %@
initially generated by the TTS system 3, she/he can train the TTS system
3 the corract (new) pronunciation by, simply saying,the gifficul text object
in the proper way. The TTS system 3 then learns the correct
proffinEmsfioniising & pRoréHe 18op ASRSTE . THEHUMBE: ofen
passihie prohuaciatiens is reducec-by pading ot seme dnalidso
ReBUACialions 4slng SOMe,GPRIEAIEROSL ALRESSING AOHICHES (s,
language-dependent statistical n-gram, pronounceable classifier).
USallfT Sthedieegnitio Stillmay $iot beSerforied 10094 Feiibly?Y and
thtiathe user may baoftered the: Dppedunityto alecktherorteaiper

ronungiatio, ist of r unciation candidates.
e e o S O et the 115
§g§g§ﬁnciation uging a phoneme-loop ASR system., The number

of possible pronunciationg is reduced by pruning out some
invalid pronunciations using some applicable post-
processing techniques (rules, language-dependent
statigtical n-gram, pronounceable classifier). Usually,
the recognition still may not be performed 100% reliably,
and thus the user may be offered the cpportunity o
select the correct oronunciation from the list of most
probable pronunciation candidates. After the teaching
process has been succezsfully finished, the TTS system
permanently learns the difficult text object by storing
the correct {(new) pronuncilation into itg internal

pronunciation module.

Although even the state-of-the-art phoneme-loop ASE
aystems may not reach very high recocgnition accuracy,
this does not hinder the practicability or usefulnesg of
the present invention. The constrained recognition task
(the determination of one or more candidate PRs of the

T0} needed in the embodiments of the present invention
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permanently learns the difficult text object by storing the correct (new)
pronunciation into its internal pronunciation module. Although even the
state-of-the-art phoneme-loop ASR systems may not reach very high
WRaBY T %ccuracy, this does not hinder the practicability ¥ UEER{BESYS
of the present invention. The constrained recognition task (the
determination of one or more candidate PRs of the TO) needed in the
embodiments of the present invention 35 WO 2007/007256
RGTHBR2006/65229% 1cdmprisessevirat feataias thatfacilitate the

@ggggﬁ%ggpgﬁgéégsig:possible to get a good estimate about the range

of the number of phonemes in the PR of the TO since the typical target
may be to recognize only one or two isolated words (text objects), for

whigh the writienfosmiis alesady known dn-additien fo.the:racesded:SQ,
‘thus algo the TO can be fed into the ASR unit 34 of the TT3 system 3,in
Fig‘?ga. }iﬁ ASK> Herd'istho nieed to Q% b“ey%ndR[h% phonaeme |&vet~an ; ©
corsaeently theretis riynéed toosolveatieidisapibiguation proldlem when
_tgeg% @ﬁ;a%a q,!;dr_}atge wgé%%_tq;rwfigﬁfﬁ I?%td%?\o%%%@rx(ﬁgnu@wt%\f@n
identical pronunciation despite of different written forms (e.g. "gray day"
anc ST A=A TE B S Brontnciaion. Bt Hiterant S5aMGS. THe
nurnbee of:pessibleafternagivebdorfthe PRtof thhe TEER limitdd sthcefthehe
written farp of the TQ, iss alreagly known. Therefore, in addition to the

recorded SO, also the TO itself can be fed into the ASR unit 34 of the
?ngwgﬁﬁm;yﬁﬁpa_g%“no nead to go beyond the phoneme level

and, consequently, there is no need to solve the
digambiguation problem when there are two or mors words
or phrases that have a very gimilar or even identical
pronunciation despite of different written forms (e.g.
“gray day” and “grade A" have a gimilar pronunciation,
but different spellings).

e The number of possible alternatives for the PR 0f the
TO g limited since the written form of the TO is
already known. Therefore, in addition to the recorded
S0, also the TO itself can be fed into the ASR unit 34
of the TTS system 3 in Fig. 3a.

e Tt 1s usually possible to limit the probplem to a sub-
part of each possible PR (e.g. Lo only some phonemes of
a PR of a TO) by analvzing the differences initial
pronunciation of the S0 and the pronunciation given by
rhe user, represented by the recorded 30. To this end,
in addition to the recorded S0, also the initial PR of
the T0O can be fed intc the ASR unit 34 of the TTS

gystem 3 in Fig. 3a.

e In the TTS system 3 in Fig. 3a, it is possible to
gynthesize the TO using alternative recognition results

{(the cone or more candidate PRs of the T0 generated by
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it is usually possible to limit the problem to a sub- part of each possible PR
(e.g. to only some phonemes of a PR of a TO) by analyzing the
differences initial pronunciation of the SO and the pronunciation given by
WRS11$8F Febresented by the recorded SO. To this end, in atfdfiB4e78295
recorded SO, also the initial PR of the TO can be fed into the ASR unit 34
of the TTS system 3 in Fig. 3a. Inthe TTS system 3 in Fig. 3a, itis
possible to synthesize the TO using alternative recognition results (the
onée? méTe tarididate PR ofthe FORfETRr&REYSy 36 WEr 200707256
PCI4182006/052285 tha-Asianit34) anghio cempare/miesegecognition
resgllt§ 0 the recordaelg %91 éA %uick anaéysé% ofE differftné:res qcainvreljsle é)lu:[

ences o Ul S0 rhe a TL
some o ?ﬁe a(fternatlves or, in the bes]t“case, find the correc

proFuneiRicreTo #hisond thE réB6rdedrSOLs fad mterpoist bresesdiRg
instance 2A0f thed TS:systern34n Hig Jaabome of the capdidaies: ng

pronunciations.might be | sible to pranounce.in practice or against
Iingﬁll?tl‘ca%gs.g?hgﬁs% iﬁ%eg]cgs%%blseyt%%ﬁ%n%enoﬁtl S%Ll%é dlfernatives by

exdoitiagdhisciast us'r[@igas_te pm@ﬁssinguaea:t_\niwe&gmh Bs rules,
'an@fdggsédi%fé‘d@@tp%lé‘ﬂ%&%@-Q?wsmgg%én%%@pwnceable

classifier techniques. These techniques are applied in post processing
unit- 355 TS Sy Stehe 3 (sEeSig. 35). P TRETEEP LN HESRIHRE Fbtess
in cases inMhichdhere=areseverdlpotental Cahdidatetproningiations.

Thlgrygggggggygg@Qﬁ%mggt%gﬁ%gct}mgglt 3§a§1fg JoeSYRIEM Fon e

(seé Fig. 3a). Consequently, according to the first embodiment of the
statistical n-gram technigues and/or pronounceable
classifier technigques. These technigues are applied in
post processing unit 35 of TTS system 3 (se= Fig. 3a).

e The ugser can assist the process in cases in which there
are several potential candidate pronunciations. Thisg

functionality is implemented in selection unit 28 of

™8 gsystem 3 {(see Flg. 3a).

Consequently, according to the first embodiment of the
present invention, even a phoneme-loop ASR unit with

moderate performance can be used, which contributes to
reducing the complexity of the TTS agvstem according to

the present invention.

Second Embodiment of the Invention

The second embodiment of the present invention uses a TTS
unit instead of an ASR unit to generate one or more
candidate PRs of a TO. Nevertheless, a spoken
representation ¢f the TO is considered in the process of
gelecting the new PR of the T from the candidate PRs of
the TO.
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present invention, even a phoneme-loop ASR unit with moderate
performance can be used, which contributes to reducing the complexity of
the TTS system according to the present invention. Second Embodiment
& #E#Véition The second embodiment of the present investisHHSE4 7293
TTS unit instead of an ASR unit to generate one or more candidate PRs
of a TO. Nevertheless, a spoken representation of the TO is considered
in the process of selecting the new PR of the TO from the candidate PRs
ofi the 10.137=WK0 2007/Q0 7256 PLET 4 82006/052205 Fig: %@&S@éﬁ%ﬁd
%QHDer%atlc bpckfdlag ) of thltS secpnd emb diment of TTS s%

LINEL AcCor
according to the presen iRvention. The secono]llémtbodlmen

dysTemt4 Wiffe FPoRPRefirstRREdITRht @fftﬁ"él¢T§T§/§é’ﬁ1t§'€séle Flg
3a)ranrly bytherfackthat the ﬁ%%bml%@f: TonS §M§tem§ hasbeans

replaced. by a;T Sfrc;L end 44, and tha 9% sing unit, -
COIrespo |ng pos 3f)rogessmg unit System s no%ongé’"r

PrESepl A ITS s%@@ﬂ?@o@é@@ﬁﬂyhﬁe&uﬁ@ﬁorfesln%f@ms 440-434
ant46A%ekthesthesysien 401 Fig:4a-£opasponds i the fenctionality
of the unlts 30- 33 ndﬁ53 % J;he T11S syﬁ'fem 3 of F| 3arand thugnt
feeds 16 Turther € exp dnation at th|§stage TS front-en Egﬁ of TS
SystEfiY EeCRl. 4a) Pasicaiyehad the same functiopatiiay thel TISits
frontzend 414l aof the TI:S yhit 4154, %i@@@ﬁawedﬁ using itgautomatic
phonetlzatlor#unlt 44 to segment a TO,receiv I‘]ﬁom mput céé‘u éunit 40
into a PR of the rece‘fved fgﬁl&’ 5 ssTB”iy? g% Sraltéd furth rrﬁgﬁon

Sifchids stfesse TTS system 3 of Fig. 3a and thus needs no
further explanation at this stage.

TTS fromt-end 44 of TTS system 4 (see Fig. 4a) basically
has the same functionality asg the TTS front-end 41-1 of
the 778 unit 41, i.e. ig capable of using its automatic
phonetization unit 44 to segment & TO received from input
control unit 40 into a PR of the received 7O {and
pogaibly to gensrate further information such as stress
information, break information, segmentation information
and/ocr context information). However, TTS front-end 44 s
capable of generating not only one {usually the most
wrobablae) PR of the TO {posgibly with further assocciated
information such as stress information, break
information, segmentation information and/or context
information), but several candidate PRs of the TO. These
candidate PRg of the TO may for instance comprise the
most prohable PR of the TC and also lesg probable PRs of
the TC, for instance sorted according to thelr estimated
probaebilicy. "he initial PR of the T0O, received from the
input control unit 40, may also be considered in the

procegs of generating the one or more candidate PRs of
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information, break information, segmentation information and/or context
information). However, TTS front-end 44 is capable of generating not only
one (usually the most probable) PR of the TO (possibly with further

WALZY(AtET ¢ information such as stress information, break iffeFHBAIHH 052295
segmentation information and/or context information), but several
candidate PRs of the TO. These candidate PRs of the TO may for
instance comprise the most probable PR of the TO and also less
piobdble PRy of the F@ Hopinstance soited aveofdingito thék esfiniated

probability - Ehe-dnitial RROfithe Qg reseived from the inpuw control unils

40, may also be considered in the?groces_s of generatin%the one or more

Eanditiale PREST SENES05H067356 P TAB 2066859285 thd" PO for
instanicdalne ditardingdandidate-PRS.0f thewT Ot sesémblgithe initial

RRof:theHQnTISHontkend 44 Is furthercapable of forwarding these one

or more candidate PRs of the TO (passibly with assqciated information

S AT RS inforHTATOh brédk irfdihator, Sediichtafioff tofhation
andforoventext ) infarnsaterm)tosspecchssynthesis amstanéé 46. It should be
noted that, as in the first embodiment of the TTS system 3, it is also
possible in the second _embodiment of the TTS system 4 to_perform the

deteffationost R ey PR of the TErin-8Rges B a it W8S e dtding
toltevormedess trethesfirst made, zd set ob candidate PRAof thedQlis

qenssatertby TS front-end 44, atgnce, andhisesetof Gandidate PRs of

the TO is jointly processed in each of the stages 46-48. Alternatively,
SRIFTTE PR T thE T AreTegbRnBally-endrated By ¥¥S5rét-8Ad 44
and-ielivdduathdprecessetdwe modes. In the first mode, a set of

candidate PRs of the TO is generated by TTS front-end 44
at once, and this set of candidate PRs of the TO isg
jointly processed in sach of the stages 46-48,
Alternatively, candidate PRg of the TO are sequentially
generated by TTS front-end 44 and individuallyv processed
by stages 46-48. In the seqguel, the latiter case will be

exenplarily conzidered.

As already mentioned above, the general method steps
performed by all three embodiments of TTS systems
according to the present invention are reflected by the
Flowchart in Fig. 3b. Only the step 306 of determining a
new PR of the TO differs among the embodiments. For the
second embodiment, the sub-steps 400-408 of this step 306

are detailed in Fig. 4b.

Therein, the method steps 420-430 of the flowchart of
Fig. 4b (second embodiment} correspond to the method
steps 320-230 of the flowchart of Fig. 3b (first

embodiment) with only two decisive differences.
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by stages 46-48. In the sequel, the latter case will be exemplarily
considered. As already mentioned above, the general method steps
Wperformed by all three embodiments of TTS systems according to the
eLetiRoention are reflected by the flowchart in Fig. 3b. R/ WR&EE295
306 of determining a new PR of the TO differs among the embodiments.
For the second embodiment, the sub-steps 400-408 of this step 306 are
detailed in Fig. 4b. Therein, the method steps 420-430 of the flowchart of
Fig. 4b (second embodiment) correspond to the method steps 320-330 of
thesFdwchark bf PRESICFirse envisidifent) With iohlypakie detisive the
differarmeess 39\ 2002/007 256 E@tT/éBﬁ@Q@/Q&ZZBésEHSbrWi&Q reshant

ohste %{3 it is noted th%t@e cangld Q%Of the TO is notﬁenerated
o}

base G%rfeaspf:ne SpokKen représenta ation of thé TO , as itis the tase’in

ﬁé@mﬁéf Fig. @bg(f|r§ﬁ@m59@ﬁaﬁe@mfoaim@1§ysrénﬁ3ﬁmuﬁb’mOm ,

the:TQdtsalf. Jhis-is-duerto thefact that: the second embadiment of a,EES
%c,tem 4 does not cgmnprlse aQ ASR nit, and us%rge TTS fgont -end 44
{6 generate the ong or'more Sandi daF RO He TO1&teRd™ SEEBHE >

afterthid g@nératuéﬁ@fmﬁ@@aﬁa@df@$mmmm irk 4tepr428nanBE@ is
directhgenerated-fropy the: BR: of the T in-slep425 (and-passibly further

associated information such as stress information, break information,
segmentation information and/or context information) without a further
stiitbility checkontihe candicate PR of théFOc(ohicStépu24°8f thie the

floyvehars ofFiga 3¢). Nevestheless..alicha check mayise.keadoptesk in
tggfgggF%wTofFékep 425 {and possibly further associated
information such as stress information, break
information, segmentation information and/or context
information) without a further suitability check on the
candidate PR of the TO (cf. step 424 of the fiowchart of
Fig. 3¢). Nevertheless, such a check may also be adopted
in the flowchart of Fig. 4b.

According to this séconé embodiment of the TTS system 4
(see Fig. 4z) according to the present invention, the
user articulates the correct pronunciaztion using her/his
voice. This utterance zpoken by the user is not used as a
basis for the generation of the candidate PRs of the TO,
but compared againsgt the 80s generated Ffrom the most
probable candidate PRg of the TO that could represzent the
TO and that are generated by an automatic phonetization
unit based on the TO itself. If the compariscen shows that
there are two or more good candidate PRs of the 70, the
user is offered the chance to select the user-preferred
pronunciation from the list of alternatives (which

selection can be performed for all PRs of the TO at once,

40



According to this second embodiment of the TTS system 4 (see Fig. 4a)
according to the present invention, the user articulates the correct
Wpronunciation using her/his voice. This utterance spoken by the user is
bHYSLHTEE a basis for the generation of the candidate PR 6 #0Pe52295
but compared against the SOs generated from the most probable
candidate PRs of the TO that could represent the TO and that are

generatedthy aim aytpmafic-phenetization- snit:based-on the 4G itself. If

the com arison shgws that, there are two or more %8 Cgandidate PRs of

th%‘ﬁe& 6" User is'offérad the chance t§S8i@ct the uéer-prté%r?gdls ne
profunciztionfedrmathédist Bbalterrativesswiricie Setettisrréarbence may

prrformed forall BRRs.of theT Q:ahonge. 40 MW Q,2QQ 4007256
PCT/1B2006/052295 _or seq ntlallg%. With this approach, the present

iRUBRON Ean betSed Bleh i taRES TH IR thete IS0 ROR thn- =
avuilabis Howeverthe €kpebted peddrmanceratays e $emebhat tower

thanvilhy tha ASR-based firsh embadiment-and farfull perfarmance fgthe
TTS system, the TTS front-end 44 should advantageously be able to
Jotfie UpFith SeVBrdI Tamaid4te B RS of the TO instead of just one to

increase diversity. Third Embodiment of the Invention Similar to the

second embodipent.of.thegresent. invgntion, also the third embodiment

of the present invention uses a TTS unit to generate one or more
cCaitidate PRs'dFa FECRRSIVETEIC T B6Rfrastio the seeBha~embodiment
(Seedrig.ida), nolspeache=inphi ﬁ@n@zﬁhﬁem&;requﬁedhag;m@&esents a
schematic plock diagrap.of tis third embodiment of a TTS system 5
according to the present

candidate PRs of a TO. However, in contrast to the second
embodiment {see Fig. 4a), no speech input from a user is

reguiread,

Fig. 5a presents a schematic block diagram of this third
embodiment of a TTS system 5 according to the present
invention. The fact that no speech input of the user is
'processed is reflected by the fact that no speech
recorder for recording an S0 and no post processing unit
exploiting such a recorded 30 is used. The functionality
of the units 50-52, 54, 56 and 58-59 of the IS system 5
corregponds to the functiomality of the units 40-42, 44,
46 and 48-48 of the TTS system 4 (see Fig. 4a) and thus

doeg not reguire further explanation.

Ag in the first and second embodiments of TTS systems
according to the present invention, i1t is also possible
in the third embodimant cf a TTS system 5 to perform the
determination of the new PR of the T0O in stages 54, 56

and 58 according to two modes. In the first mode, & set
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invention. The fact that no speech input of the user is processed is

reflected by the fact that no speech recorder for recording an SO and no
ost rocessing unit exploiting such a recorded SO is used. The

f‘aﬁﬁ? YR of the units 50-52, 54, 56 and 58-59 of the TTSSY4fA&052295

corresponds to the functionality of the units 40-42, 44, 46 and 48-49 of

the TTS system 4 (see Fig. 4a) and thus does not require further

explanation. As in the first and second embodiments of TTS systems

aécordiiy-trte BResent irfventiBR, itds aopessiBlebih IisSthirent -end
@mb@felimﬁegof arldl S systese 6 @m%@g{mm@e@@@nmﬂ@n@f@behﬂﬁw
PR.of the TO in sta 54, 56 ccor tot es,.In the first
R R B0 et BB T B ooe TR enBitats PRs
é\ﬂm@m@qs‘gehera@@n@ymfr@ﬁﬁe@é 54at BAcerand m%;’ete@l 1y
@%ﬂiﬂ@@?@eﬁ%ﬁ“@@ EQds ol Fy@cgﬁaeqﬁa@@@@@éi@sg@g@@é)@ and
%} Alternatlv a% ate PRs of the T0§re se ntlgg generat @y

SHEHS esn 4%} dlvﬂualfy Brocessad ’ by Stages 56 and B8 It
st et attet casenwvill dser estemplarily con5|dered. As already

mentioned above, the general method steps performed by all three

embodiments of TTS ms accord to the sent ntion are
refeBted By YhE oW ‘%lriﬂl?fjg 17 3b. y?ﬁ@gg&p% 5‘@% tégrﬁ?iﬁﬁ]g a

e PR ofthéT G differs apsorsy el embodimentsI Foratie tikie

embodiment, the syb-stens S00- 5.19:?:@5@ ﬁteél%()@e%@e@%@ﬁe%m Fig
5b. In a first step 500, the counter i for the PR of the TO s initialized to

ZerB i firer EhtRed H nidkmiuRl huiiBer NGt PRs SPHE T aitady

hasvh@En edathed fiadiffers among the embodiments. For the
third embodiment, the sub-steps 500-507 of this step 306
are detalilaed in Fig. 5h.

In a first step 500, the counter 1 for the PR of the TO
ig initialized to zero. It is then checked if a maximum
number N of PRs of the T0O already has been reached in a
step 50L. Both steps are performed by selection unit 58
{gee Fig. 5a). In step 502, then a candidate PR of the TC
is generated based on the TO (possgibly with further
asgsociared information such as stress information, break
information, segmentation information and/or context
information:. This is performed hy the TTS front-end 54.
From the generated candidate PR of the TC {(and possibly
the further associated information), then an SO is
generated in step 502 by speech synthesis unit 56, Thig
80 1g then rendered in a step 504, either by the
selection unit 58 or a further unit. It i1s then
determined in a step 505 if the candidate pronunciation
of the generated SC is corrasct, which is also performed

by selection unit 58. If thig is the case, the candidate
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step 501. Both steps are performed by selection unit 58 (see Fig. 5a). In
step 502, then a candidate PR of the TO is generated based on the TO
(possibly with further associated information such as stress information,
WAk /#fdFfnation, segmentation information and/or contextPfF¥ERHEAHE29S

This is performed by the TTS front-end 54. From the generated candidate
PR of the TO (and possibly the further associated information), then an
SO is generated in step 503 by speech synthesis unit 56. This SO is then
Emdefed iz aiste p<50%: withet hydhe oselectitie undwb8er afurther unit.ikh

s dhgnsdgiorined i gelerR0Sbiiecanddate pinncialion, o e,
genérated SO is correct, which is also performed by selection unit 58. If

ilistthe QEd He EaReRiate 2D WO 2087/007256 PE T B 2066/052095°
BReofithe fiOnie dleterniaed 4o hetheniewsR of the TO in step 506.
Otherwise, the counter i is increased by one, and the method jumps back
to step 501. All of these steps are performed by selection unit 58. If it is

détetrhingt fESRPEELthatthé FeaxifilUm HifbetR BRPREWT thefer I
kes been seached rabviadslyswmerekifie=i PRswafdhe 1RO preserieddne
e ser sp far h been. considered. to be correct. As_the. probability that
%rt ecf; gaic%gtzy_gl?%rcﬁstﬁgtlec? gce%e?éqt%dubsyeﬁﬁesfféaﬁor}%gﬁd ,.i see
Figi 54y aFeeofrecbmay geivstatly Heckbesenmthairicté ading rimberstéfer
candidate-RRsr# is thus,advisablen o gutputia,messagedo ferm-thequsar
that no further _candidate PRs of the TO will be generated, and that the
o A St abA T 1SS Dok S (oot oF Chrad b the
SR TRNEWAtBUTRE BF tIRE TCras inathe piefioustodps) s prvisable
perfoarmedin stepselfe to inform the user that no further

candidate PRs of the TC will be gensrated, and that the
method will start again from the beginning (then of
course producing the same candidate PRs of the T0O as 1in
the previous loops}. This is performed in steps 508,
which then Jjumpsg back to step 500. The ratiomale behind
thig approach ls to glve the user a chance to reconsider

previously refused pronunciations.

becording to this third embodiment of the TTS system
(see Fig. ba) according to the present invention, the
user does not verbally express the correct pronunciation,
but just selects the correct pronunciation from the list
of most probable candidate PRs of the T0O. Compared to the
gecond embodiment of the present invention, this saves a
gspeech recorger and a post processing unit. As in the
second emboediment of the TTS system, it is advantagecus
that the TS front-end 54 is capable of generating mors

than one candidate PRs of the TO.



which then jumps back to step 500. The rationale behind this approach is
to give the user a chance to reconsider previously refused
pronunciations. According to this third embodiment of the TTS system 5
WESEEHY 320 according to the present invention, the user dF&FABO06/652295
verbally express the correct pronunciation, but just selects the correct
pronunciation from the list of most probable candidate PRs of the TO.
Compared to the second embodiment of the present invention, this saves
& peeehTeebrdervand AostprobessingeMitr AB4a théosecdnd means

erbestismentohthexbb3 systa.. it is adwantagesus rthat the 1S freat-end
54 is capable of generating more_than one candégatcfEl PR gfg%ee 1O, 43
WE 20071007556 PCTES0UEI085295 TS breGenttindbitior Fas BUGH™
describgdrebcve by-hidans! dffexemslappémbodirentstitishisuld &

Reted dhat there -are-alternativeways-and varatians which,wiltbe evident
to an one dof s_LkiIl in the_art andtcaq peJmpj mented without deviating s
from %/ﬁe Sope and spirlt of the appetded AimE iR Partituiafthes se
inditionL éar bedgsexf \WItHS all kiridsnef FTS systerhs anthigisalbiinds of

S e o e
stem is used for synthesizing isolated text objects, (e.g. words),
aar}%ﬂrf]X%%?&ﬁ the %7803’%&1%@ 8%’%5?9% Dhiects is Extansibie But still

lipnitadi deventielése, thedfvertitn pidiealse beEng greatrddvantagds in
when-Hseddn cgapsctian withea £1S systemthatsynthesizes arbitrary, full

sﬁntence,s f continuqus sgeech. The present invention provides at least
t

gpomﬁ&% 5avéﬁﬁ%e§g\mxtheless, the invention may also

bring great advantages when used in connection with a TT8
gsystem that syntheglizes arbitrary full sentences of

continuous speech.

The present invention provides at least the following

advantages:

e The present invention allows the user to train the TTS
system how to preonounce difficult text objects (e.g.
words) .

e The present invention is net platrform-specific or
application-gpecific and thus can be used in many kinds
of products.

e The preseni invention can be used with zll kinds of ™™g
systems from low-footprint formant-based synthesizers
te high-footprint concatenation-based systems.

e Although a phoneme-loop ASR system is needed for the
first embodiment of the pregsen:t invention, the present
invention can be expected to work well using an ASR
system with only a moderate performance. Moreover, if

necessary, it ig also possible to implement the
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The present invention allows the user to train the TTS system how to
pronounce difficult text objects (e.g. words). The present invention is not
platform-specific or application-specific and thus can be used in many
WERE878¥BP8ducts. The present invention can be used with B kiR3e0ep0s52295
TTS systems from low-footprint formant-based synthesizers to
high-footprint concatenation-based systems. Although a phoneme-loop
ASR system is needed for the first embodiment of the present invention,
thelpresBit drveritidirsan belapdet@d tework medusing antASR System

with oaly a-mederate perfrmance. Moregven i-Recessaryy# is@lso
possible to implement the 44 WO 2007/007256 PCT/1B2006/052295

invBhttor Without teing”ASR techniques, as it is the case with the second
and'thircd-embedimentsotthes present javentioth<The softected ¥oiceyri th
prompt (48, (e spesch gbieet with. te pew rgnunciation) is given indhe
same voice as a 'Eﬁqe other voice prompts (i.e.’speech %nk}]ec‘{s with Siitial
or Rew profuRGiaBEN 1The PFEEEHSNVENtRN PRIVAIES aRiery Udefil th
addition itgianyt- T Sframework e The-additional implementation
complexity caused by the present invention is moderate because the TTS
and ARRFGRERI ity T8 AirBady BostanGardfeafire NSRdhy pofabiec
devicesirsucHIss fordanstamce .mobile phones. Additional tasks to be

IS RIS Bt e, rscier et epesy e,
present inventicn is moderate because the TTS and ASR
functiocnality is already a standard feature in many
portable devices, such as for instance mobile phones.
Additional tasks to be implemented comprise building up
an interaction algorithm between the TTS and ASR
components and introducing seme modifications to the
standard TTS and ASR components,

¢ Finally, the improved pronunciation module may enhance
the ASR performance. This may be particularly the case
if the ASR system, when performing speech recognition,
uses a mapplng betwsen text objects and their
associated PRs that ig updated by mappings between TOs
and thelr associated new PRs as determined by the
present invention {(for instance in the steps of the

tlowchart of Fig. 3c).
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standard TTS and ASR components. (r) Finally, the improved
pronunciation module may enhance the ASR performance. This may be
particularly the case if the ASR system, when performing speech
recognition, uses a mapping between text objects and their associated
PRs that is updated by mappings between TOs and their associated new
c 1z PRs as determined by the present invention (for instance in the steps of
the flowchart of Fig. 3c). 45 Claims 1. A method for correcting a
pronunciation of a speech object, wherein said speech object is

1. synheticallyrgenerated from,g textobjestin-dependence on a segmented

. representation of said text object, said method comprising: determining if
©°0] & SnitidFsToRuRciaion of BaShedeh c6hiedts which-nfial pronkinciation is
genasseciated-with an daitial segmented represantation-of said text obiact.ds

incorrect; and determini‘rége, in case jt is determined that said initial

TEP brsHUnCHtion of SaidFépéediratiettis firtorrett i et §6gmentear Lsing:
repfesentation from saig-textabjeetiorfiom & speken-represenfationsgb = ch

.- said tex;ﬁo%jgctﬂ, which new segmented representation of said text object
00 iadsodikted with 5 riew Brontinciation ot saitfspeethobjéctoo e an

inimethod ageermdingtorclaine i cfurther campfisingi sterngsajd new: , is
. se%megted regresentation of said text object to serve as a basis for a
1ncor %C ; _an . . . . . P
synthéti¢ genération of said speech object with said new pronunciation. 3.
Thesmethodrateardirg te:elaim 1 whereiatsaidn determining of saitd new
ini%ggTe}_ggﬁecgnr& cr:elsaetnﬁt%trlzono%f %%{gdteétp%gce:%t %%rg%rclz%esis incorrect, a
new segmented representation from said text object or from
a spoken representation of said text object, which new
segmented representation of said text object is associated

with a new pronunciation of said speech object.

2. The method according to claim 1, further comprising:
storing saild new segmented representation of said text

object to serve as a basis for a synthetic generation of

sald speech object with said new pronunciation.

3. The methed according to claim 1, wherein said
determining of sald new segmented representation of said
text object comprises:

generating one or more candidate segmented
representations of said text object, wherein each of said
one or more candidate segmented representations of said
text object is associated with a respective candidate

pronunciation of said speech obiect, and
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generating one or more candidate segmented representations of said text
object, wherein each of said one or more candidate segmented
representations of said text object is associated with a respective
candidate pronunciation of said speech object, and 46 selecting said new
segmented representation of said text object from said one or more

candidate-segiyented, represenigtiens efsaidtexd abject -4 .Fhe, meihady

according to claim 3, wherein said selecting comprises: prompting a user
Ce¥d sBReESAId MW SEGMENIIRF rébreBartation BF S48 tExtCHIBE TS said

repheDiinerei eardidatessegmented represeptations of said text object. 5.
The method according to claim 3, wherein said generating of said one or
more candidate segmented representations of said text object comprises:

4 . obtadning @rwepresentatiomaf said dextiobject spaken: by a user, @dscring

Cogog\{esréigg said spoken representation of said text object into said one or
Moré tandidate segmented representations of said text object. 6. The
metheodmaccandingatouclaim bowherein saikdohverings is;perfaraed by an

3:eagg)sgnat'c %g%gchcrgcoggitjog %I&(T)rggm. C7. Tge m_ethod gcc_ordir_l to
Blaim B, Whetein & writteh form - of Said Xt o jectis“Considered T silfd"©

cagdnverting ©f gsaich spokere representation ofsaid textiabjectx8. The act .
method according to claim 5, wherein a difference between said initial
pronunciation of said speech signal and a pronunciation of said spoken

5. répresentation of saidrteixt object islednmsideredlimdZin said generating

of said one or more candidate segmented representations of
said text obilect comprises:

obtaining a representation of said text object spoken
by a user; and

converting said spoken representation of saild text
cbject into said one or more candidate segmented

representations of said text obiject.

6. The method according to claim 5, wherein said'converting

is performed by an automatic speech recognition algorithm.

7. The method according to claim 5, wherein a written form
of said text cbject is considered in said converting of

said spoken representation of said text object.

8. The method according to claim 5, wherein a difference
between said initial pronunciation of said speech signal
and a pronunciation of said spoken representation of said

text object is considered in
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said converting of said spoken representation of said text object. 9. The
method according to claim 5, wherein said selecting comprises:
automatically assessing a suitability of at least one of said one or more
candidate segmented representations of said text object to serve as said
new segmented representation of said text object; and discarding said at

saileastpne candidate-segmentad, representatian of said Jextgbject; if itis.

- &

_assessed to be not suitable to serve as said new segmented
b3 if'éﬁrresentation of said text object. 10. The method according to claim 9,
wherein said assessing is based on at least one of rules, a
language-dependent statistical n-gram technique and a pronounceable

7. Lrassifier t8thritae 1 he methit Sccordinig 6 &hlim < whetginesaid g
comB8SeSsiNg is based on comparing a pronunciation of said spoken
representation of said text object with the candidate pronunciation

asSOCIAted Wit said ot Teaet DheTahditate Seghtented tepresertatibn o€

of saifldextebjeet. 42 Ehe methad ascerding:torelaim 3pwheteir saidons of

saigeggcatt;in%oj said one or more candidate segmented representations of
Saidtéxt objest conprisest Condérting said ekt ShjeCERitoSaid one or

repmovendandidatesegmenied tepresentations ehsaid text object 48 13.

The method according,to claim 12, wherein said. converting is performed
e g i hlgot R S

by an automatic s%gmen‘t:ia ione%Fgorffﬁlr%. ey
repclkaimi1: Wherein Saith iselecting comiprises: 1f it is assessed to be

not suitable to serve as said new segmented representation

of sald text object.

10. The method according to claim 9, wherein said assessing
1s based on at least one of rules, a language-dependent
statistical n-gram technigue and a pronounceable classifier

technigue.

11. The method according to claim 9, wherein said assessing
is based on comparing a pronunciation of said spoken
representation of said text object with the candidate
pronunciation associated with said at least one candidate

segmented representation of said text object.

12. The method according to claim 3, wherein said

generating of said one or more candidate segmented

representations of said text object comprises:
converting saild text object into said one or more

cancdidate segmented representations of said text object
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obtaining a representation of said text object spoken by a user;
automatically assessing a suitability of at least one of said one or more
candidate segmented representations of said text object to serve as said
new segmented representation of said text object, wherein said assessing
is based on comparing a pronunciation of said spoken representation of
13 saighiextabiestwith the-candidate pronunciagion asseciated.with said at
least one candidate segmented representation of said text object; and
coyigearding saitl REBASESHE cahtidate EgifEhited réprasentatioh s said
altext objeet, if it is assessed to be not suitable to serve as said new
segmented representation of said text object. 15. A device for correcting
a pronunciation of a speech object, wherein said speech object is
14 synthetigalyh generated fronya textabjact in dependenceron:a segmented
epresentation of said text object, said device comprising: means
Se;f?gﬁéga for-determiining if an initial pronunciation of said speech object,
whickbiniiah iprenanciation: iscassociated with aninitiak segmented: spoken
r%prgggrltation of said text object, is incorrect; and means arranged for
détefmining, in dependence on said determination if said initial
pronunciationiofA9 said speech nhjest isuncerecta pewtsegmeniedt one
representation from said text abject or from a spoken representation of
O L Atect WG St od TNt AR eh Sarct st SBEt °F
saigtadsociated withta hewspronengmtioniof saiehspeech«object . 16. The
refiRYcaaccorling lo.claim 45, Luhercomprising; means aranogd for. o g
toring said new segmented
i5 based on comparing a pronunciation of said spoken

by

representation of said text object with the candidate
pronunciation associated with said at least one candidate
segmented representation of said text object; and
discarding said at least cne candidate segmented
representation of said text object, if it is assessed to be
not suitable to serve as sald new segmented representation

of said text object.

15. A device for correcting a pronunciation of a speech
object, wherein said speech object is synthetically
generated from a text object in dependence on a segmented
representation of said text object, said device comprising:
means arranged for determining if an initial
pronunciation of saild speech cbiject, which initial
pronunciation is associated with an initial segmented
representation of said text cbiject, is incerrect; and
means arranged for determining, in dependence on sald

determination 1f said initial pronunciation of
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representation of said text object, which serves as a basis for a synthetic
generation of said speech object with said new pronunciation. 17. The
device according to claim 15, wherein said means arranged for
determining said new segmented representation of said text object
comprises: means arranged for generating one or more candidate

segmented.rapreseyations of:said text.abject, wherejn each,Hf said one
or more candidate segmented representations of said text object is

L ePRESGCtAtet With aT88pettive dafitiidate ronundiaticivBr Saidispéaeh

repobject and meansraranged for selacting spidnawisegmentedinented
representation of said text object from said one or more candidate

rePEESRnfed fEprédematiohs 6F<aif tehd Object 185Phe defide actBrdinge™

protmelaim d7c whefeinsaid meansnhaanged for selecting said new
segmented representation of said text object from said one or more
candidate segmented representations of said text object comprises:

16 . meanscrranged:for preampting a uset iemselact said newr segmented: ng
repnrg§%ntatigg grt s_%i t xtvobjg%tgo frorsp s_,agd one or more can idate
segmented” répresentations of Said text ohject. 8. The d&Vics according

repieelaim 47; wherdinsaidimeans afrdrged forigeneratingisadd enedrbasis

£oxMO'E gRRACIANE. segmisiied iepresenialions sLaal] e phlect comprises:
means arranged for o%talnlng a represen ation of said text o jeéT Spokeri

newbypaarsercand heans arranged for converting said spoken representation
of said text object into said one or more candidate segmented
representations of said text object. 20. The device according to claim 19,

17.whegeigsdidmeansording to claim 15, wherein sald means

arranged for determining sald new segmented representation
of sald text objsct comprisss:

means arranged for generating one or more candidate
segmented representations of salid text obiect, wherein each
of said one or more candidate segmented representations of
said text cbject is associated with a respective candidate
pronunciation of said speech cobject and

means arranged for selecting sald new segmented
representation of saild text cbiect fLrom sald one or more

candidate segmented representations of said text obiect.

i8. The device according te claim 17, wherein said means
arranged for selecting said new segmented representation of
sald text object from said one or more candidate segmented
representations cf said text cbiject comprises:

means arranged for prompting a user to select sald new

segmented representation of saild text object
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arranged for selecting said new segmented representation of said text
object from said one or more candidate segmented representations of
said text object comprises: means arranged for automatically assessing a
suitability of at least one of said one or more candidate segmented
representations of said text object to serve as said new segmented
representation of said text ebjeet; and sneans avanged fardiscarding said
at least one candidate segmented representation of said text object, in
LeRZES TS 883685206 bePrdt suftabled e as said new segmented
representation of said text object. 21. The device according to claim 17,
wherein said means arranged for generating said one or more candidate
1951 SBgnfented repteséntatiois bPsaid et object BofffisesS fcarasans
araganged foncanweding-said text object inte saighere ok MOre gandidate
segmented representations of said text object. 22. The device according
S 85 Rt 317 WEFGIF Shftl Mdifs Camarigt foF SbICHNG Saic M -1 525
segmentes representatidivel said:text objeet frem saictkone Of.FIOref said
tec%ndcig[athe gegmgrfged representations of said text object comprises:
means-arranged for obtainifig Létsr%if)resa(i:-l’r}ftiation of said text object spoken
by amusensmeans agrangéd forautomatically assessingoi ssuitability of at
mlegst Qne ofcf%id Qne or more. gar%dig%teegggmegted reféesentations of
§aid text oabjectqo serve as sald new sjegmenjtél ?eﬁraesent%%gn Of saig"®
catext dbjeet, swherein saidrassessmgtis hased onftompatingsat object.
pronunciation of said spoken representation of said text object with the
candidate pronunciation associated with said at least one candidate
2Useghentedreptesentationiofy to claim 19, wherein said means

arranged for selecting said new segmented representation of
said text object from sald one or more candidate segmented
representations of said text object comprises:

means arranged for automatically assessing a
sultability of at least one of said one or more candidate
segmented representations of said text object to serve as
sald new segmented representation of said text object:; and

means arranged for discarding said at lesast one
candidate segmented representation of said text object, in
case 1t is assessed to be not suitable to serve as said new

segmented representation cof saild text cobject.

21. The device according to claim 17, wherein said means

arranged for generating said cone or more candidate



said text object; and means arranged for discarding said at 'Least one
candidate segmented representation of said text object in case it is
assessed to be not suitable to serve as said new segmented
representation of said text object. 23. The device according to claim 15,
wherein said device is a portable telecommunications device or a part

segihereet 32g4eAseftware applicationiprodustforeoreating g rises:
pronunciation of a speech object, wherein said speech object is

syfhthéticalf gérEtatedrom @iekt objettin® deperndeiice o & Seghierited
saidepresentation of saig-lext objectsaid sefiware-application preduct being
. embodied within a computer readable medium and being configured to
Salge%?‘fﬁ th& $8p's of: determining if an initial pronunciation of said speech
object, which initial pronunciation is associated with an initial segmented
oo !relpjreseczjntation of said tgxt object, is in‘corre%t; and determining, in case it

is'dsterminedthat said hitdl pfortmdidtion bf siit Speden Shjectis 27 S
arrincoaéct @ new segmentedaepresentationrfrom saidrtexiebject-erftam of
repobsaid speechobjett. B3 d text cbject comprises:

means arranged for obtaining a representation of said
text cbiject spoken by a user;

means arranged for automatically assessing a
sultability of at least one of said one or more candidate
segmented representations of said text oblect to serve as
said new segmented representation of said text object,
wherein said assessing i1s based on comparing a
pronunciation of said spoken representation of said text
cbiect with the candidate pronunciaticn asscciated with
sald at least cne candidate segmented representation of
sald text cbiject; and

means arranged for discarding said at least one
candidate segmented representation of said text object in

case 1t 1s assessed to be not suitable to serve as said new

segmented representation of said text object.

23. The device according to claim 15, wherein sald device

is a portable telecommunications device or a part thereof.



24. A software application product for correcting a
pronunciation of a speech object, wherein said speech
object 1s synthetically generated from a text object in
dependence on a segmented representation of said text
object, said software application product being embodied
within a computer readable medium and being configured to
perform the steps of:

determining 1f an initial pronunciation of said speech
ocbject, which initial pronunciation is associated with an
initial segmented representation of said text object, is
incorrect; and

determining, in case it 1is determined that said
initial pronunciation of said speech object is incorrect, a
new segmented representation from said text object or from
a spoken representation of saild text obiject, which new

segmented representation of sald text object iz associated

with a new pronunciation of said speech object.
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