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Cenerat ed Speech (bject FIELD OF THE | NVENTI ON Thi s

WO pooaf007266m rel ates to a nethod, a device and aPGDIB2eHE2295
application product for correcting a pronunci ation of
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synthetically generated froma text_obj.ect_in
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scenari os where a user is driving a car and

EBHc @Ay uses an application that actually

requires visual interaction with a display, such as
browsi ng a nmenu structure of the car's audi o system or
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i spense wth visual interaction with a display gp
encountered in Text-To-Speech (TTS) systems that

allow to
automatically convert Text Objects (TOs), such as for
instance numbers, symbels, letters, words, phrases or
sentences, into speech objects, such as audio signals.
SOs then can be rendered in order to make the TO heard by
a user. Applications of such TTS systems are manifold.
For instance, TTS systems may allow to make textual
information intelligible to visually impaired persons.
TTS systems are also advantageous in so-called eyes-busy
situations, for instance in automotive scenarios where a
user 1s 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 system or searching a name from an address
book of a telecommunications device. TTS systems allow to
dispense with visual interaction with a display by
transforming the TOs displayed on the display into SOs

that then can be read to the user. The user, in turn,



transform ng the TOs di spl ayed on the display into SOs
that then can be read to the user. The user, in
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to trigger operations . The basic set-up of a prior

art TTSunit 1 is depicted in Fig. 1 . The TTS unit 1
conprises a TTS front-end with an automatic
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The PR of the TO from the automatic phonetization unit
12, possibly together with further information on the TO
determined by the TTS front-end 10, such as stress
information, break information, segmentation information
and/or context information, is then input into speech
synthesis unit 11, which synthesizes the TO to obtain an
SO. Speech synthesis may for instance be accomplished by
Linear Predictive Coding (LPC) synthesis or formant
synthesis, to name but a few. In LPC synthesis, for
instance, speech is modeled by a source-filter approach,
whereln an excitation signal is considered to excite a
vocal tract that is modeled by a set of LPC coefficients.
For each phoneme, then segment-specific excitation

parameters and LPC coefficients may be stored in speech



vocal tract that is nodeled by a set of LPC

coefficients. For each phonene, then segnent-specific
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stored in speechsynthesis unit 11 and recalled in

response to the PR of the TO received. A serious

problemwi th prior art TTS systens is that it is
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ar r.ec n iation for a TO. The pronunci ati on of
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exceptional pronunciations. In these cases, if the
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application. Many persons have names with such special
pronunciations that they cannot be handled correctly by
the prior art TTS systems. Moreover, many of these names
are so rare that it is not possible for TTS system
developers to include all of them as exceptional
pronunciations. In these cases, if the pronunciation of
the automatically generated SO is very far from the
correct one, the usability of the voice dialing
application may become rather poor since it can sometimes
even be difficult for the user to verify whether the call
triggered by the voice dialer is going to the right
person. Even though the user might eventually adapt to
recognize the poor pronunciations, the erroneous TTS
output will probably irritate the user every time he/she

makes a call to a person with a difficult name.



recogni ze the poor pronunciations, the erroneous TTS

output will probably irritate the user every tine
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name.In prior art TTS systens, the frequency of

occurrence of m spronunciations of SOCs may be reduced
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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 be no applicable synonyms for the TO to be
synthesized, in particular when names have to be

synthesized.) .

As a back-up solution, it may also be imagined that a TTS
system offers the possibility to record a spoken
representation of the difficult TO, i.e. to obtain a
recorded SO, separately, and to use the recorded SO
instead of the SO synthetically generated by the TTS
system. A corresponding exemplary TTS system 2 1is

depicted in Fig. 2.



depicted in Fig. 2 .Therein, the TOis first input

into an i nput control instance 20, where it is checked
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this is not the case, the TOis forwarded to the TTS

unit 24, which converts the TOinto an SO as al ready

described with reference to the TTS unit 1 of Fig. 1.
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generation of the SO to input control unit 20, which
signaling is depicted as dashed arrow in Fig. 2. If the
user is not satisfied with the pronunciation of the 80,
pronunciation control unit 23 has to signal this
information back to input control unit 20 to trigger the

recording of a spoken representation of the TO.

In response to a signaling that the pronunciation of the
generated SO is not satisfactory, received from
pronunciation control unit 23, input control unit 20
memorizes the TO as not being automatically convertible
into an SO and signals to the speech recorder 21 that a
representation of the TO, spoken by the user, is to be
recorded (see the dashed arrow in Fig. 2). To this end,
the input control unit 20 may furthermore trigger a

visual or audio reguest to inform the user of the



recorded (see the dashed arrowin Fig. 2 ) . To this

end, the input control unit 20 nmay furthernore trigger
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therequirement for a recording, accordingly. Speech

recorder 21 then records the spoken representati on of

the TO i.e. produces the recorded SO and stores the
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TTS unit 24 for conversion, and instructs pronunciation

control unit 23 to render the generated speech object
without prompting the user. The speech object may also
optionally be output by pronunciation control unit 23 to

further processing stages.

The apparent downside of the TTS system according to Fig.
2 is that the recorded SO will most likely have very
different voice characteristics when compared to the TTS
output, i.e. the user can hear that the recorded SO is
spoken by a different person. Depending on the
application, there may also arise confusing situations
with different voices for different recorded SOs.
Moreover, the quality of the recorded SO, 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 to background noise,



Moreover, the quality of the recorded SO which may
for instance have been recorded with a nobil e phone,
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etermining if an 1n1t1al pronun01atlon of said speech

object, which initial pronunciation is associated with an
initial segmented representation of said 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 of said text
object, which new segmented representation of said text
object is associated with a new pronunciation of said

speech object.

Said text object may represent any textual information,
as for instance numbers, symbols, letters, words or
combinations thereof (such as phrases or sentences). Said
speech object may represent an audio signal in any
possible audio format, wherein said audio format can be
an analog or digital audio format. Said speech object is

particularly suited for being rendered, for instance by



speech object may represent an audi o signal in any

possi bl e audio format, wherein said audio fornmat can
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object is particularly suited for being rendered, for

i nstance byneans of a | oudspeaker. Said synthetic

generation of said speech object fromsaid text object
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linguistic information.

An initial pronunciation of said speech object may be
considered to be correct or incorrect with respect to a
generally used pronunciation or a pronunciation that a
user prefers for said text object. For instance, said
consideration may be affected by a dialect spoken or
preferred by a user. Said determination if said initial
pronunciation of said speech object is incorrect may for
instance be performed actively by prompting a user, or
passively by expecting an action performed by a user. In
the latter case, the user may for instance have the
possibility to inform a system that operates said

pronunciation correction method that said initial



pronunci ati on of said speech object is incorrect may
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a user. In the latter case, the user may for instance
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Therein, since said (anew) synthetic generation of

WhiRy et B B IR A Lon -

According to the present invention, when an incorrect
initial pronuncilation of said synthetically generated
speech object is detected, a new segmented representation
of said text object is determined. This segmented
representation of said text cobject then may serve as a
basis for an anew synthetic generation of said speech
object with said new pronunciation. Therein, since said
(anew) synthetic generation of said speech object with
said new pronunciation does not differ from the synthetic
generation of other speech objects with pronunciations
that do not reqguire correction, i1t may not be
differentiated from the speech objects if a correction of
the pronunciation has actually taken place or not. This
efficiently removes the major disadvantages of the TTS

system presented with reference to Fig. 2 above, where in
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synthetic generation of other speech objects with
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not be differentiated fromthe speech objects if a

correction of the pronunciation has actually taken
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db‘mmr@dnﬂmm cygéRetitd aeneRatiiver. nBlig thiekmegied Aéwsald

Eé&;{n?& d&Pr %ts%tn %fr% l%f @ d atj_?h & egckgl %%5 ceg §tored

ure gen t1on sal spee ect ' wth said
srte.wepi ot'mmcﬁmmum gesiegritfiicgamti] )salleisepmmblr phijsct with

Jeqiied A, comarad. Lo g, T3 syatem ol G, g wiere

SKen represe at1dn text object
EﬁqufnbdAmfammma;ddrmmeinfﬂhmdsg@temesénﬁlbnvénMMQWe a

new se t d repr nt n _of. t obj ect
S A VP n it T oY Soktte 2
genesdti on of said speech object with sald new
pronunci ation. Storage of said new segnented
representation of said text object nmay contribute to
Ry NG fad Wit Mo Wi ipatdsens inBeheriendetserid nicng

an initi mented re entation of a text object,
Sr?g%%/teieﬁe Sf%flrtsattlaﬁg&kfi ﬁ o rbd SS&gMeat &8
depras ey ald0n ofs saidh diextr abjLelr@restis, @idishedn of
directly said stored segnented representation of said

saxd RFUT GRIPBe Wikl SEeh 5HE T PO GRg 16t (RéCrege
gened ad 1,28, Af e ptirtt PRGN QRIRG LT ACCF FaNG Rxdthebject
nmet hod of the present i nvention, said

may contribute to avoiding future mispronunciations.
Before determining an initial segmented representation of
a text object, it may then be first checked if a stored
segmented representation of said text object exists, and
then directly salid stored segmented representation of
sald text object may be used as a basis for the synthetic

generation of said speech object.

According to the method of the present invention, said
determining of said new segmented representation of said
text object may comprise generating one or more candidate
segmented representations of said text object, wherein
each of said one or more candidate gegmented
representations of said text object is associated with a
respective candidate pronunciation of said speech object,
and selecting said new segmented representation of said

text object from said one or more candidate segmented
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determ ning of said new segnented representati on of

said text object nmay conprise generating one or nore
w@andiease segnented representations of said tBXE/IB2006/052295

obj ect, wherein each of said one or nore candi date

segnented representations of said text object is

associated with a respective candi date pronunci ation

p st tSRaRsR OF @Glid ardtselseldng ssaidd gReWrating of
segnented representation of said text object fromsaid
B Gramdite MOARICERCE SSEEnBMIBGHE Ste SERTSELHHE CoPnEaP

484 ey e haBRHRY ARt SR 10NQ QB rARES of
candi dat e segnmented representations of said text

wijsecti aray s sacsommsieshed isrial FapitePIer twapsd/par
%{%@W LA3RE& LN I_%@r%ste%f@atg@tne e s%!l@ g;fex*%a_%%q QR .2

en représentation of sal ext object. Said one or
Seoirde Qg dird atce s eprshitded o smoasariest ivems eglensgitdonexpt

soﬂcf Cge@ﬁﬂ;j%rc . LA q%&%gl%reaﬁo%d g%g)fe@t%%%’d Ak once,

sequenti a ccording tot met ho e present
amvasTiientt,iaddivd sel ecting nmay conprise pronpting a
user to select said new segnented representation of
said text object fromsaid one or nore candi date
segretitred tree prhes erdtdtddons afhes @ireksteett iabjeadti onFosaid

each .candi dat e s“}eﬁ%rrent ed repr.esentatiaon tof sgLi dtt gxt.d
THRRTIG HEY SOB T orste O B dE0 Wi o Th o Srrsssondi-Ag
108 0 et e Hard mend eatdrara tiryn e rserideredt ahd cchie fuser
th.e({; rr%y sel ect thed%aép i dat e seq! t ed repres ntatio
LA 1B 00t ST e PR Bo SR 00 CaridrdaPe
e unstatdoisc Befryre @fcHwandy dsaldd ssejreetdean, said
one or nore candi date. se manif,d represent at.i.ons may be
RIIRET o Ui abi At T SEIRE s R e SBETER ed

s Esetat it HorsaidbdrRKinphjLeetidaard prynPeiation may
}gleu tro erlr'la&érce% ,l yandéll Stchaer duesdert othlelnmréaq/F hsee lneucrtr:b %rh eo fcamc‘ii date
segmented representation of said text object with the
best associated candidate pronunciation. Before or during
salid selection, said one or more candidate segmented
representations may be checked for suitability to serve
as sald new segmented representation of said text object,
and may be automatically discarded to limit the number of
alternatives a user may have to choose from. If, after
sald checking and eventual discarding of candidate
segmented representation of said text object, only one of
sald one or more candidate segmented representations of
saild text object are left, the user may be prompted to
confirm that said candidate segmented representation of

sald text object 1s determined to be said new segmented

representation of said text object.
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alternatives a user may have to choose from If, after
sai d checki ng and eventual discarding of candidate

WG ymeemeed representati on of said text object,PORIBROGINS2295
of said one or nore candi date segnented
representations of said text object are left, the user
may be pronpted to confirmthat said candi date

SEUENLEA Jehy eSeal A ksl del exl aBEEh LS the
etermned to be said new segnented representati on of
sa skrite Xim vl teein Acedrddigegetre tanii 10dt sefodingent apre
he,.net.hod. o e pr. t. Lan, sai.d g at.i
AT S T e e e g0 Atk e
qepresed atitensiiofy sairkprestenabjtechn odnpeiisesext object
obt.ai ni.ng a representation of. sai d.text | ect spoken
S&ip}‘ée%ggé’?;a a oéorc’or?\}{ea tqoﬁlgeg%l&gs Sgkléf] S é)g{%gsent ation
1dp rsad ech Haditorolyy fe cta lichttexsaicth jene dmteookse idaondiedatemore
segnented representations of said text obj.ect. Said
cikichi e Bkl S b S L o SR
obj ect, and said spoken representation of said text
obj ect then may be obtained by recording. Said. spoken
ot Gt RO S A DBt 5 S d0ver B
Y S Alh N T JPYIeL agidalee tsegmNtogd said text
representations of said text object, wherein.in said
St pedh ARidrRst itvh e AREs iSREST FRONGH

&l At 0 tdie i auneiabitonigfedhe HeeXti sobjoetterded Ento
IS considered to be correct by the user, can be,
Bl omedPr ddncasHdiads & SEBgRdRce d eFresentacrenst

ML ddpr @SSO ALt RHOMNG AJrRRSs iARG0LHREN O
the first enbodi ment of the nmethod of the present
infana toren s AP deneri vy mindy de TRdeff@chE® hean
ﬁgm:ﬂa@cﬁ&?%"p f1ecqgnid i Algerd thm; d o B@litiered to
seghented representation of 'sald text object is a
Ihormtiect by the user, can be exploited to find
candidate segmented representations with improved

associated pronunciations.

According to the first embodiment of the method of the
present invention, said converting may be performed by an
automatic speech recognition algorithm. If said segmented
representation of said text object is a phonetic
representation, said automatic speech recognition
algorithm may for instance be a phoneme-loop automatic
speech recognition algorithm. Therein, said speech
recognition algorithm may achieve particularly high
estimation accuracy since, unlike to standard speech
recognition scenarios, in the present case, both the
spoken representation of the text object and its written
form may be known. Furthermore, there is no need to go

beyond the phoneme level, and conseqguently, no
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representation, said automati c speech recognition
algorithmmay for instance be a phonene-| oop autonatic
W@ p@eobr2secogni tion algorithm Therein, said SPEEm2006/052295
recognition algorithmmmay achi eve particularly high
estimati on accuracy since, unlike to standard speech
recognition scenarios, in the present case, both the

Gpodeain gept ese ntadh laam ofadshiegrtiend pilyrectesambritestly to
witten form be known. .Furthernore, there is no
e }cﬁiﬁ?%%;g%ﬁufﬁ&&ﬁﬁﬁﬁﬁﬁaﬁgﬁﬁﬁ, LT eorsquent Iy,
@D@éﬁﬁ%@hgﬁ@ sl ersagﬂdm:{ﬁs—ﬂugnim @ﬂr@ﬁmgcm’dt@\@tdny
to words) arises. .Said automatic. speech recognition
SPGor PO TR ey TSt THRITRI19 RETERRERDT g, bet ween
t&xte o€t Sorand wHieidi a0 atgehisepgmentad least
representations, wherein said mapping is at |east

paFtiatly wented With He %y representations
sepresentideons af; iedrobiaddsummich are gdeterad ned cial
in case that initial pronunciatjons associated wth
PRPETRE L alebpnt atF eERH e it oifs! O s WU Dbj ect s
PEErLOCOEL €Cins Byr S8l gy updat idighesal dhautiommidcspeesh
recognition algorithmmy be adapted to a user's
speechipdablrhat Sal & G HATBHELG CRIREE F §EBYHi 9N

i ' | idst 1
RESCELBNCE] 19 AR BRI TR, | 51800 anco
represeht asperclt oreeumh Worl Rer forenaruta Ul argas &Sai paid

e

andh f ar s ¢édreeciony erd¢p e @it @i oh shok epate pragkenirattiton

of i.d text_ object in i idat e

Lagilhtan” et e i 5 RGBT S

deterdining oof hend i irst t eabogégrent t ed négre&ﬁﬂuﬁtkﬁntdﬁa
r%sgé}}{tl gg/jeg(t:,lc ,O”am? %’\grl téﬁe@ égrgvrgroéiﬁf“odf tsea{(itd o&ioe}gén

representation of said text object into said one or more

candidate segmented representations of said text object.

According to the first embodiment of the method of the
present invention, a written form of said text object may
be considered in said converting of said spoken
representation of said text cbject. Said written form of
the text object may particularly be exploited in the
converting to get an estimate of the range of the number
of segments in said segmented representation of said text
object. Furthermore, knowledge on the written form of the
text object may be exploited to limit the number of
possible alternatives of said segmented representation of

sald text object.
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be considered in said converting of said spoken
representation of said text object. Said witten form
wW@Roovhe72s€xt obj ect may particul arly be expl oi PEHIB2006/052295

the converting to get an estimate of the range of the
nunber of segnents in said segnented representation of
said text object. Furthernore, know edge on the
AMddricamof @omtefe tfhesttemb@bﬂjlmhtnaf bheemplthbtiedft ohe
limt the nunher of bI e al E?er natives .sai_d

SR £ ol SBETCA (o BRE OBr Lt SReEor i ng
drodbg ifddish erbediimericeicht ke oiethaddot phenpnesenton
i nvention, a difference betmeen sai,d initia

FRHCERTGCH GRPESSEEHEEER SitgRar Cani™h 3bject may be

RIRnRGIaE 110N ofi s alghvaReker eprasenkabken of said
text object may be considered in said convertin

LRI TR SHEoIREH e peSeitatiort GPIsstd Saif é&ﬁé@?eggsu gay

ﬁ%{xfe‘l%&ﬁ%%y@in% kANt st e 1vaul ekymehted
possi bl e ségnented representati ons of said text object

n@@sﬁmqnsofofséﬁaddsé@ﬁn@éd eCEpitOs enEEbI 8RS O§aﬁald
ée@f‘ig&?&ge J:fe(y trrjiﬁitlQﬂlc%ﬂ %aﬂdstﬂ;%}&r Q)%g e?:ft S%ggent s

Seg nte representation of sai text Ob ect
i pnaeha o iar stubsepoam off fsesaic tse gresedd Segmented

J{ %ﬂre%esse%aactd.o% & osfsc‘iqloﬂ d&xt d gﬁg}]e%‘%t )(e. CEO d'fﬁ%sfto t he

nent e neth of the pr esent
deprenttison,f seiidl seloeudritay nEpreswptiedd cautdmericalteyt
(%%festg)l ng a suitability of at |east one of said one or
andi date segnented representati ons of said text
obj ect to serve as said new segrrent ed representation

SRl L 90 oS daeai 1o SUS lonet ane
m_’fljawtt idfvdrtticn amﬁ&bﬂ@ﬂ)ﬂlg’]m’(aﬁwdr@hllesd 0
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 least one candidate segmented representation of said
text object, i1f it is assessed to be not suitable to
serve as said new segmented representation of said text

object.

Said discarding reduces the number of candidate segmented
representations of said text object a user may have to

select from, and thus increases convenience for the user.

According to the first embodiment of the method of the
present invention, said assessing may be based on at
least one of rules, a language-dependent statistical n-

gram technique and a pronounceable classifier technique.
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serve as said new segnented representation of said

text object . Said discarding reduces the nunber of
w@andiease segnented representations of said tBXE/IB2006/052295

obj ect a user may have to select from and thus

i ncreases conveni ence for the user. According to the

first enbodi nent of the nethod of the present

i nvention, said assessin ased on at ast .one
AEE I e SR e S e SR
€10 rd eien i dly a;lmtomamﬁeabdte o@g@s:su fieery .t echwirduienhds to
exaiglpl e of a r %talf&F i nst ance b a.sqund- rel ated

h Toli-&lt | egh&lqéle\ﬁoF“&Y b
1r0s €Oy itse @:ammilcait airi:LSIgir%@d o gﬁa@ﬂa@ﬂ hiaicthue Srueey
for instance be statistical n| am or gram

TR i SN q%hﬂﬁq‘iﬁ%mat éct E¥a r &@ﬁoﬂqwr@me

e asrentamdne & ngl & %@.@l@irét p(h%rﬁame@ sisngl e
phonene) is considered, whereas in a hi-gram

FRRHIRHRY (AR i aqal-@rra%&qany%fera t9€cond

SEBMondl Ybadi sty SEIEMecdny GRS, e viddr &
i nstance, in a bi-gramtechnique, a candi date
%ioé’x

%Jeﬂ”gﬁferﬁ%neretpr elserftans iskensd a tinstjeaee ndy e bi-gram
disearded if ddnfonal N e A 3Ce38aIRN: ad t hext

probability that the second of these two segnents
@1@1 d@wgnaxh Rehedifdqastdast itthdde aQomdasEgnimics a8g@alesto or

gxﬁén éseaa%d &l rcﬁ%akﬁrl rﬁ'}%acblt%ems%%%zwfd &t these two

I ques atte to asse segnents In a
se@mderda?t efcs'lelgmmtced trepridserit atf diesfe dwoetemwisingst

A B o e Tafhod s R e RS on

sbaaba&wssﬁa@m&wé&e ddawd:tortccmwsmgfa segments in a

u0|at|on of s ds repres t.atiQn of .sai
B Lt IR At e e, Yot can
be pronounced at all.

According to the first embodiment of the method of the
present invention, said assessing may be 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. Said comparing may
target to detect matches or differences between said

pronunciations.

According to a second and third embodiment of the method
of the present invention, sald generating of said one or
more candidate segmented representations of said text
object comprises converting said text object into said
one or more candidate segmented representations of said

text object. In contrast to the first embodiment, in said
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associated with said at | east one candi date segnented

representation of said text object. Said conparing nay
W0 2000007260 det ect nmat ches or di fferences bet weRCIT/BB0@H/052295

pronunci ations . According to a second and third

enbodi nent of the nethod of the present invention,

said generating of said one or nore candi date

segnent ed represent ations of said text objec

SCERPLi 88 EHAVEr EMRGISBPHTY ekPeobfEE OPﬁFJStsf%lFﬁ%ﬁe apd

Rl & Gabdidat-epsegerntedonephesentat tenseof agahdobexs
object. In contrast to the first enbodinent, in

foxi GbecoRBCIRGNE P4 ERBOJPRENPT FRESt BxfLBBFREL

dab@lebr 2RA AN RS PakeBsERREegBRALAL i on t her eof ,
serves as a basis for the generating of said one or

nore different candi date segnented representations .

pé%%ghgg o0 e 8e6ARd 28Rd chAL 6 GBBAdHERRE S of chBe
met hod of the present invention, said converting.is
megtiost dd thye aresenominivensegnentsatidofOaV§sELRENT S|
r.epr nt.ati Ct rkS.a;
e A R T S
salgyerittedimiepyr dsentiensanoé beidn tacttomhtect is a
honet.i zati qn _al gori.thm _Acgor.di t :
B et o e He e hod 57 ot RS bREbast SPRUGAEShon
aSajodt iséire odaiyn f ccoipusitses eobaieni agtamnsepcesbnhetioatobpn
ai d .t ext object spoken by a user,- automatically
di a suitability of at |east one of said one or
nore candi date segnented representations of said text

SRS T S ST PR e
e sEOTalivigh A oY, 0RWNG dller tohgosaicthpsiekenobtaining a
£é§¥é§§ﬂ¥£¥53ﬁ1é¥ ;g?éjgg?g J§¥égg ng&%nFﬁﬁ a user;
automatically assessing a suitability of at least one of
said one or more candidate segmented representations of
sald text object to serve as sald new segmented
representation of said text object, 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;
and discarding said at least one candidate segmented
representation of gaid text object, if it is assessed to
be not suitable to serve as said new segmented
representation of said text object. Said spoken
representation of said text object then is exploited to
reduce the number of said one or more candidate segmented
representations of said text object, so that a user, when
being prompted to select said new segmented

representation of said text object from said one or more
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candi dat e pronunci ati on associ ated with said at | east
one candi date segnented representation of said text
woRjogoe725@nd di scardi ng said at | east one candPCEIB2006/052295
segnented representation of said text object, if it is
assessed to be not suitable to serve as said new
segnented representation of said text object. Said
cspakiets tree preggenttatd orpofessaitc ttiexts olfj eetidt hemti sbject,
nggépl oited to.r ducCe t.he n%g%;er of_.sai.d one or nore
ndi0AT & B EFEeE repiesent at155nY °5f sai d t ext

obj ect, so that a user, when being pronpted to sel ect

sai d new se nted representati.on of. said text abj.ect
AR Ghe Tt HHeMndHATE SeyminE e ermore a device
Ieprsiial s Frstidded pljreeici afdynhaYe at @peech
eval uate |l ess alterpatives. Accordi.ng to gge pr ﬁient
RS OTeHRI ReiforP e deiReSts 15r §paseg 6P 1Y

FH & @otd N orPl0nna ajd it tofird aprecknelj eat o Weefehed
sai d speech object is_ synthetically generated froma,
FERTC B} R Ith Ueperideic& oA %gné%ﬂ-éd device comprises

FEH LSO AOD Qfr sl et RPjieclan Saiididavice
conprises nmeans_ arranged for determning if an initial
R SHIHEI I Gh OF SPdiH SHR_GEh BB, WRHHCEh 1Paitteal
PFQNUNC] AL QD i S ASIRGIAED W 20 11lclilal stedRilead
representation of said text object, is incorrect; and
TRIAPSS e ralniged dlorsadal digithiaiy edth dependerEecsHn Saicd
' ' i i d d.nistisal, pr: Aty of i

LS TR o ale Ll PP LA oo Bt
Geprosiem bidon bfsasal drtigdelohjwenaikitélerned said
%&@é@{”cﬁg%é@@riﬁss%@{@éﬁo&tof >3, e QRieCt 1S

SSOCi a W t'h” a new pronunciati onof said speech
ohpeet en el ate v Tesaofd tthex tprasiet i mernti grewr@egmented
LurLher, COPLL <6 TRAR ALLARGELd e SLUN SUL AR

new pronunciation of said speech object.

The device of the present invention may further comprise
means arranged for storing said new segmented
representation of said text object, which serves as a
basis for a synthetic generation of said speech object

with said new pronunciation.

According to the device of the present invention, said
means arranged for determining sald new segmented
representation of said text object may comprise means
arranged for 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 means arranged
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representation of said text object, which serves as a
basis for a synthetic generation of said speech object
wawamosased new pronunci ation. Accordi ng to thePUEIB2066/052295

of the present invention, said neans arranged for
determ ning said new segnented representation of said
text object may conprise neans arranged for generating

e Qf Jrie candidale, segnrpted Lepresentatiions oef said
said text object, wherein each of said one or nore

teartdi s ts dgimEnted & epice SENPRERORSTER da&ied SeeReNted
]%&Lfé-‘éeﬂt%xﬁ%%%mo% ed :wW th.a esReetive candidate

onuncl at1 on of said speech object, and means
arrangedf or selecting said new segnent ed

A G act . %eOfde%ic% E?%Xtth%bng%tstho%%. ‘%i%?l‘? Qbig
nore candi dat € segnented represSentations of said text
e reC tar acmdifing tse ltdue ideyv isee dofevh e egmesgec

i nventian,..said ns, arran for eclLi: [ n
AR 28 Sty AT OB Y PSRl PR Gl Bl
ared iota tre rees opreamdieaih tree peegreetiaed onepods ertiat itens object

sai d text. object may conprd neans _ar.ranged for
TG °F GEerS G SaroRt Sord onelFsdghem ¢ =
s Esedial iraw Gfegaind dextepalajsecit aftriom i ¢adde test
re candi date segnented representations of said text
b TAEL GG NS OF FITE GRBAREnE S PRE Gevi ce
Bdptderpiaseiis g edidnegaidbireans arranged for

generating said one or nore candi date segnented
representations of said text object conprises neans

AEdenpady fay phtiaidt nenbdieRres &/ alHeomeafi cediod trext

obj ect spoken by a user; and neans arr%n ed for |,

RO | 1T S P spAidert MEpTEs SRS 60T AR TSI
O] 8dnd N0 i QBRI TR ErMHARtRpye@®Had ons of
representations of said text object. o
said text obiject comprises meang arranged for obtaining a
representation of said text object spoken by a user; and
means arranged for converting said spoken representation
of said text object into said one or more candidate

segmented representations of said text object.

According to the first embodiment of the device of the
present invention, said means arranged for selecting said
new segmented representation of said text object from
said one or more candidate segmented representations of
said text object may comprise 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 sald text object; and means arranged
for discarding said at least one candidate segmented

representation of said text object, in case it is
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According to the first enbodi nent of the device of the
present invention, said neans arranged for selecting

W@ 200d/00/29%6 segnent ed representation of said texeCDB20@1052295
fromsaid one or nore candi date segnent ed
representations of said text object may conprise neans
arranged for automatically assessing a suitability of

égééégﬁﬁtt%n%epgo§a%%i%ﬁ%l%rt%D%%r%%nde%E§d5ﬁgﬁented

representations of said text object to serve as said
SeEmesdGe meed aseprraddrravifosastl s&xd obgEecsbj ect; and
nmeans arranged for discarding said at |east one

candi dat e segnmented representation of said text
Hﬂgaaﬂ;nq o &s e ddonids asse sbéd dt embedioensuifabhe device

%%é%@ﬂ% f%@'%. %EggigldE%% g% 2&@%§F§ffg§'d

ect. "Accor a secon
gﬂﬂﬁﬂhﬂﬂﬂ@ aﬁidlmmaﬂmn m@n@fCBhdl@ﬁ&@EﬁBQﬁR%&ﬁdion

ns .arra gener t.i sald n Le
r%ﬁﬁﬁ%ﬁﬁ%@ §§§ﬁ%ﬁ%§§af present% |o%s of prg %s megB
ajaetied GO icReS/aTEANS) aen@nge&tf@b;@@mvamtbngasa|dne or
text object into s e or andi dat.e se
5 caidichn st Bei e et SR Bty APeE E<Ene
cﬁﬁﬁﬁﬂﬂ enbodi nent of the device of the present

i nvention, said neans arranged for selecting said new
segnented representation of said text object fromsaid

N AP candisaic b egiRiati ednite prre st @"eiv(i@% of the
said text object conprises neans arranged f

%t%ﬁrm AGVETYE s Siftidt NGNS aSEicdhIsek O&bJS@&FC§ﬁBQeﬁald

nté@%’é}@é@f&&%{rpbfﬂ@ag@tﬂé&' lop@sse$ebig
a SU|tab|I|t at | east one of said one or nore

<ot et @%%t@dl@léj&t@sérﬁgﬁﬁn&r%i Jrersgsgritektons of
OPj £Cle:li0 FBME A i NEW IR RE JRPIRIERLRELORAng a

of said text object, wherein

representation of said text object spoken by a user;
means arranged for automatically assessing a suitability
of at least one of saild 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 said text object with the
candidate pronunciation associated with said at least one
candidate segmented representation of said text object;
and means arranged for discarding said at least one
candidate segmented representation of said text object in

cage it is assessed to be not suitable to serve as said

new segmented representation of said text object.

Said device of the present invention may be a portable

telecommunications device or a part thereof.
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sai d assessing i s based on conparing a pronunciation

of said spoken representation of said text object with
WO b@7/06M268¢ dat e pronunci ati on associ ated w t h sBCTIB06/052295

| east one candi date segnented representation of said

text object; and neans arranged for discarding said at

| east one candi date segmented representation of said

text object in case it is assessed to ﬁg not suita

RGNS 45 St TGR-SbgrEHEst F Bpr GeBRPRETBAoF SaFavars

denti cebkjieet préahdt dey i@ s ddheopr eserbctAngnti on may
be a portable tel ecommuni cations device or a pa
RIBYEET LAY G SRFE PResst WhgeRtfofald Sheecn

duydheriore areafiuane appldealdso rfr@hpqu ¢bsdkS oprepesed
for correcting a pronunC|at|on of a speech object,

dARaEianaRi A $hEQTBHjask I eby egERtRetoga Py S@éﬁ'le t&iEd

JuRB@a texty o @Gla i LpRandence 9 RueIMRALedembodied
representatlon of said text object, said software

valptmhnc@t |C@ﬁ1ppﬁ@§ut¢a®@?1ﬁg nafioEl eadwbehng eorlorpiast to
gwgng apg &; d{ % ed, t9,perfiorm t he
| an | ni

steps of gﬁter ning pronunci ati on_of
mrdlrsﬁpn@é@mrobqfecaal d/wﬂnﬁeqhmqhmctpr ofhedi anién ails

sal 3% th apdduitdaly sageated oiean qsgg%ﬁgh%dof

object, 1S 1ncorrect; and term ni ng,
mms&nﬂ&tm erfivigrdd] tteedt SAijedmi tusallnmomw,atamdn

f ald speech object..is
ee I%ler}] ag{, O:Lnn ocfésseail t éslxgiceo %{neda t%%}\g %%9_'&'3 %ﬁ%lal
gﬁﬁﬁﬁnﬂx&tidnnaﬁxﬂuﬂﬂ|sﬂ®aﬂ%.$audxnemm a@peamew$, a new

aSSOCIat d with ronunci.ation . of .said s

B oS b g DR BT S A o SBRSER, e
W@rﬁeﬁf@nmmmmmm widstt rcefercende to t he
enbodj nen é qscrlbed her ei nafter.

associated wit new pronunciation of said speech

object.
These and other aspects of the invention will be apparent
from and elucidated with reference to the embodiments

described hereinafter.

BRIEF DESCRIPTION OF THE FIGURES

In the figures show:

Fig. 1: A Text-To-Speech (TTS) unit for
converting a Text Object (TO) into a Speech
Object (SO) based on a Phonetic Representation

(PR) of said TO according to the prior art;

Fig. 2: an exemplary TTS system for correcting

mispronunciations;
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BRI EF DESCRI PTION OF THE FIGURES In the figures show

Fig. 1 : A Text-To-Speech (TTS) unit for converting a
waeor/ocpect (TO into a Speech Object (SO baREHIBM06052295

Phonetic Representation (PR) of said TO according to

the prior art; Fig. 2 : an exenplary TTS system for

correcting mspronunciations ;Fig. 3a: a schematic

bl ock diagramof a first enbodi nent. of, a TTS syste

accor di n§fo the pr%s%ﬁ@e@ﬁE%ﬁtgﬁﬂ?kP&b@gﬁﬁw %g a tirst

fl onchar trebat hengener al Toet bodrsihepscpeai agned byet he
first, second and third enbodi nents of a TTS system

accor di n§re6erhelpre8EAPYi nvention; Fig. 3c : a
flomchart of the specific nethod steps perfornmed by
the first enbodinent of a TTS system according to the
present FAgenBbon; &i §lowghartseherati tehebhek BEEYPAmM

of a secqnd,enadi-pent o acTISesystensaceanding tRird
the present“invention; Fig. 4b: a flowhart of the
speci fi c embrhdnestepsiper TBEesbymnt heceeddng to the

enbodine%&e fnd g£§e§¥§Bﬁn1according to the present
i nvention; Fi'g. 5a: a schematic block diagramof a

third enbodi ment of a TTS system according to the

present invention; an ' :
specific %gfhgg'ste%sgﬁgﬁgg?ﬁgdogyéégggﬁﬁ%%59£ hB8hod
enbodi nemtcepk acTTSrsypst bm abeorfdirag eobvHempnéesefta TTS

|nvent|ogystem according to the present invention;

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

present invention;

Fig. 4b: a flowchart of the specific method
steps performed by the second embodiment of a TTS

system according to the present invention;

Fig. ba: a schematic block diagram of a third
embodiment of a TTS system according to the

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

system according to the present invention.

DETAILED DESCRIPTION OF THE INVENTION

The present invention relatesg to the correction of a
pronunciation of a Speech Object (S0), wherein said SO is

synthetically generated from a Text Object (TO) in
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DETAI LED DESCRI PTI ON OF THE | NVENTI ON The present
invention relates to the correction of a pronunciation
W@Roozo®psech Cbject (SO , wherein said SO i s PCT/IB2006/052295

synthetically generated froma Text Object (TO
independence on a segnented representation of said TO
is determined if an initial pronunciation of said

d%%en‘@@n@% I %ggmeﬁ’l@é@c' bh:eeeh%?@%ac batediW &H an

tial segmented representation of said TO 1s
lisncertegatinadn idase mluteadepepmunedattnen 9ai daiidi fPal

UGk 1gN 9l S %? LS 1l %ro%g'é’t a mg%ssﬂmfﬂ&@gal
repr esentat OIIi) fn 51 8 S de erm neg
eﬂgmemﬂe@drmegmee@meanm@nOdfseaddTwo is associraréd With

B prronen iR e Send ardsene PRvBheESatiom of
daidaqm amnedxhymnﬁansaohe@xe&gﬁ&nyeénheQEEBRHSation of

ed.representation.of
SEeLoh i A5 S TRkt 1L Rl SO R LA DN SR b P SRr gt ton
ofOsditd giwoulsd alwme\ztertdme wiahed thkat ptrbhsnehaizdéeni sfofaid
exenplary nature only, and that the present invention
‘'so applies to the correction of mspronunciations in
the context of other segnented representations of said

TO. A TTS system accardi.n .the sent venti on
T oA S G Al o "Gt g Lisi bt PEAE D

ﬂrﬁfeeﬁqwrfe visageofeie imest viehewart ofeatkrhes aef, a

nobi | e phone (or a car phone) in eyes-busy situations.

RO HIHRG 1o FRSHSH  £E1Gh SREPRGE REPAREETERABPE OF

Gald I 18 GRRtAEG FdP MR € dhcaet ild RepMlnithe iahd (ok)
audi o feedback for nenu itens and contact |ist nanes.

otheaise T s kthemapie haweyeswde twéegudhetnéhds choice
& rdctdes, 1, 1t RETS Yt heng that the present

invention also applies to the correction of
mispronunciations in the context of other segmented

representations of said TO.

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 audio 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 audio menu structures and to perform the
most ilmportant operations without seeing the phone’'s
digplay. This is done by designing the menu structures to
be relatively simple and by giving audio feedback from
every action the user makes in the menu (e.g. movements,

selections, etc.).
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nost inportant operations wthout seeing the phone's

di splay. This is done by designing the nmenu structures
W0 20030071284 at i vel y sinple and by giving audi o fRedB066/052295

fromevery action the user nmakes in the nenu (e.qg.

novenents, selections, etc.).In this kind of

application, it is typical to use TTS conversion or

recorded audio pronpts for the audio output. Since al

the texts cannot be known in the software devel opnent

usgglExgvgniQﬂpt?&hlbbﬁﬁoﬂang%)1S %y%ggaﬁy Bqugue@sbe

east for converting the co espon ing T
damtversden dm rtdwrrdmdnemde@npappmt@atfp@nghet heldspeech

synt hesis can e [ h,qual i
G otéltupr’i n lnf%sa?%s%%% tlé%d;lf':LT§%n sot%err% ?homaort a%gg
stefiveess dﬂnﬁiaﬂmth'phas@aneegnobwmeaphoﬁest heweger , a

tﬁ&%éﬁ@hdde%ﬁﬁgs Sy ste 2%%%5 sed %ragn%h%he

idmg T amﬁd sosfootprlnt |ncreases the
probability of synthetically generated SCs with
i ncorrect pronunciation, which in turn highly
deateases e disabigdltiyaeficnke ThS systeet sWeheseseman

i nvention offers .a_user the ssi bi | tqQ correct
BGPTSR GO e L e o P i, e Byghem:
1Ay e Bt eind O drhigo riiad e0fdeafiRlesG atsheih. aEheontmgmance
to correct m Spronunci ations may for instance

ke PhBeSe WV%eﬁnsﬁém?éﬁeéi oy PHG & gs to be
S agle ith the GoMaEnd 1Shief ditgismehl lemiphere £yl Bnd

this way, the user is not disturbed with additiona
TRRTRR 100 < QS Ut ¥9The Bive e lilen AAdi@ e thakereasss| the

ﬂ?éﬁgbf¥¥¥¥“dﬂﬂgyﬁghéﬂy%alﬁﬁe@@d@%dﬂed|§%sfM&%h incorrect
enbodi ment” of the present invention,
pronunciation, which in turn highly decreases the

usability of the TTS system.

The present invention offers a user the possibility to
correct 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 she/he is storing a new contact
in the contact list of the mobile phone. In this way, the
user is not disturbed with additional dialogs at the time

she/he 1s trying 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 TO based at least on a

spoken representation of the TO.
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Aut omati ¢ Speech Recognition (ASR) unit generates the
one or nore candidate PRs of the TO based at |east on

W@ 2@pokese representati on of the TO Fig. 3a depPCI/BB2806/052295
schemati c bl ock diagramof this first enbodi nent of a
TTS system 3 according to the present invention. The
TTS system 3 conprises a TTS unit 31 with

, TTS. . ..
BiontiefFRELE e fSRta d DRt Faasei™umtt B85 tangt
Shasehawntdres sriidystes .3 Hedraeld eraltney pafesthits
TTS unit 31 resenbles the functignality of the TTS |
penti . Bhp TrS My SUals JEEEor SSequie fthed with

BxPl angtd ohg apart, framdde d attodhatzdhespeaeh31-2 and

synthesis unit 31-3 of TTS system 31 is capable of

Freeatlyi N BRH-PRIGE H-Fo (Beydemcds wrléney &f mbie TTS
t.] T -

o R Rt S0 R s WG @ of

Bior ed dnd tHusstdreggenainite@o rafdintier spedemation,

) . R I ; . t

F g TR grke Pl SERAE RncrRiiRl kA, aalR

¢ HerSO swest aerdr dtedamhie @ cragwsivatricopasdntiRs afniet TO
2. i nput- cQntr ' 0.0 t: i S

Peafihd 0P Ge SO [ i iaflnd s LR RNAER H 70)

dheydTiE styst dp I he asitforatins e @ zednitcac turgft 31-2,

contact |ist. ally.well,. said TO may..st fr

aeri‘@i I?ng s%%tae njlz:cgq%cfgraé/dt ot S Shtaosr%eee n&é} lgco I%gt’e %Ho %rl]lat

43 @tk Cd vard 10 i rureicd | - puirpasieso befuetd. e Bfe fiomputrding

contral unit 30 i urt her, _ca | e. of checking jf a PR

S0 e et d A RE SRR i S NEF e v ch

thé sseivamatdaierd tiiltt € afid @rimsicainee 30 danteaiabird t

of triggering the transfer of this stored

}%present ation froma storage unit 39 to speech
synthesis unit 31-3 of TTS unit 31. This triggering is

An input control unit 30 of the TTS system 3 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 TO may stem from an entire sentence of
a text and has been isolated for pronunciation correction
purposes before. The input control unit 30 is further
capable of checking if a PR of said TO has already been
determined before. For this situation, input control
instance 30 i1is capable of triggering the transfer of this
stored representation from a storage unit 39 to speech
synthesis unit 31-3 of TTS 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
.of 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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acconplished by a control signal, which is visualized

in Fig. 3a, as are all control signals in the block
wale@goerrse of the present invention, by neans oPCHER&HS2295

arrows. In contrast, transfer of actual data and

transfer of both data and control signals is

represented by a drawnthrough arrow. |nput contro

unit 30 is also capable of transferring the received

thoought ke TTRS llmptutSJ?O@MﬂﬂOéhu@@@uB@ iLe egase thadbhe PR

t%ns*}%&?n fr%% LSt 9298 egg %@%g er“-%i O@gcwieg

t
control sign an initial rom a
qmnmumamatﬁ@ﬁ ¢@m¢r@b PR of32hewhér eenstheedoanr skorage

si.gn i ndi.cates .that an jinitial n
oy I SR o 3" LALLLE EARUTELA L n.01.901 o
cg@nﬁKaHEUfhanESpumﬂMn&1amaomnconteoﬂ uand 62 wherein

ansf r the .rec the.initi PR of the
RS i A C LA Rec g PloA KSR unit 34
ﬁﬂdﬁﬂﬂmmaﬂmaancﬁbmmfek>umm@oﬁzamsdcamableheflnéCéaw|Bg of

n SQ gener at ed unlt 3 together with the PR
3 RO G emiben Hlie S80twdl GenePansatChnd gr oF
ﬁkﬁﬁgﬁéﬂﬂﬂﬂgiﬂhdﬂﬂ@d@ﬂ#@a g endothkhiisibails PROBECEhe TO
To this end, sald %§§Pun0|at|on control unit gg may

usi ng

ForT fettanée eSS G OPe N ASFY n§

t he renderlng of the SO, and nmeans for accessing a
user interface for communicating with_a user, so that
BY QREBIC iy e SO TF: 331LF SrornCPREPSR 6f I5FEIgHRFsan

SOISr e Yy THY & 13311 @deBkS Qﬂt%a%%e bReot the
pronunci ation control unit 32 is capable of sending

Torfhd vaiighalthiendiQ aEsn geae tes daﬁﬁoﬁén@ieéﬁﬂfﬁlﬁnﬂélg if
d'ﬂ%ﬁﬂﬁﬁgléﬂidﬂugﬂ G0Nt 1 f@“dbf@%ctlnT%d@hﬁboﬁnﬁ% said

sald control signal, also the initial PR of the T
nuEtur G tien ﬁ@ntr@dr rectt profaicifati 6RSERNCKe COMPKESe

ﬁééﬁ?t@ﬁ?%%ﬂééfﬂﬁbidﬁ“&a&éﬁﬁfQheug%hdéginéabé the S0,
and means for accessing a user interface for
communicating with a user, so that a user may decide if
said pronunciation of said SO is correct or not. For the
latter decision case, the pronunciation control unit 32
is capable of sending 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 to the incorrect pronunciation of the
SO is transferred to the input control unit 30. Said
pronunciation control unit 32 may also be capable of

outputting said SO to further processing stages.
Storage unit 39 1s capable of receiving said control

signal from the input control unit 30, of outputting a

stored PR of a specific TO (in response to said control
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pronunci ation control unit 32 may al so be capabl e of
outputting said SO to further processing stages .
w@Ge@ragesanit 39 is capabl e of receiving sai d PORIB2006/052295
signal fromthe input control unit 30, of outputting a
stored PR of a specific TO (in response to said
controlsignal) , and of receiving PR of TGs to be
Steiad | f e 9 eeldear iuai Pr38f The TISheystered from
further conprises a speech recorder 33 being capabl e
ST 9EderyivRg ta 3Bepr esent ation of a TO spoken by a
user, of forwarding this spoken representation to ASR
unit 34 and of receiving a control signal _ from
T &GS Givstem 33EUrRiesh CORPE4ERS darBSFEEoF BFRGIGRA>3

ARG SR WAl 340k s LaRARANEA ch BRCLYEaTdO
and an rnitial PR of said TO from input contro
doestemndy 30 usts r edeifpsvarspokefhieépFeskRPat i on of
2L E AN SReColal 809k08Y 33qa0¢ aceenligl & 8BAtrol
fromselection unit 38. In response to this contro
sliayedl fraSRsgdiec t3ongenditaB8s whe chr trpegerandipddt e

éﬁ%ﬁﬁ&h%$gggﬁhﬁgiggdgggiaid recei ved spoken

represent at1ton of sal O and optionally said TO
and/or said initial PR of said TO A possible core

functi.qonal,it.y. of _sai R unit . IS for _instar :
erség%qé§41ﬁfhS%EEEﬁ%dﬁigo%%FFégéoﬁlgngggdgku?%EE%F% R
dthandgtd aBasefrorimpGenenattiron” iy tBnceRafabhadrangite. a

R . Bahl, P . .. .deS d .- _Pad b

TGP B GEEh g SPateriatronar Coantor Sreadsh 3

%?DQﬁFkﬁﬁﬁ;ﬁﬁ@ﬁ@ﬁuﬁndégkgBS&eETgbagsh?gggBC@ESPkesponse
eattl e, shi.ngt.on, , .12-15, . re

ot G g OBt e AGROERRE 5gS PRe of more

®afdi AR T respatt Yag edhenoplaidnalecedniddepakiean
égpgggzﬂggéyg%tggaggyélf%, ggdpgp%g%ﬁg 1&ns%2%.%go%%%§or
said initial PR of said TO. A possible core functionality
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,
1998. More details 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 PRs of the TO, will be described

below.

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

of applying rules, language-dependent statistical n-gram
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generating candidate PRs of the TO w Il be described
bel ow. The post processing unit 35 is capabl e of
WO e@eivizg one or nore candi date PRs of a TO oRCPIB200/052295
ASR unit 34, and of applying rules, |anguage
-dependent statistical n-grantechniques (e.g. uni-gram
or _bi-gramtechni uez) and/ or_ .pronounceabl.e cl?ssifier
0

CRHERSS (S0 Thé9nd G fr & ICHTETUALEPRIVER oPREY OF
SrofAMRlad Y &l Tt Gandirdatee AR uds! tios tales eneapabhe ref
signaling such a canceling to the selection uynit 38
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Motied 41had LI eEe %ga&mig RH & ephicenahgf e the

|

first enmbodiment of a TTS system 3 accordi n% to the
gerleiton et i3h. (Spdddmsdyminss iy (it 3ehesl ATF&H) -
10 SREEGD 1Y HAeH St b3k $rdcpcaprbhe ef skegei ving
one or nore candidate PRs of "a TO and,” based on the
arddeingdd fandittatie 1BRs eafoosimgrtooft @ St kesiceal Py

HEOEI e & Sl { hewesnesti ve candi dat e

pronunciations gener at ed SO depend on said one
or nore candidate PRs of said TO The generated SO for

ch.,of .NDr& C j.dat f [
i A i
xtmigntaﬂ?fii Wi itsh dareteler rods parrdiing. reardied atre rRRs l@fan@;a;idate
Q urther post_processi | 1. 3741
T“D;Eaesc eO;Afvian gr'[I haencgeﬁbearsg ed’ Dsghf%g rl%gg aeclhveééjf Ictsar?@(% %g eg F %ﬁo P é‘:
i i Tat ec PRsyrofhesail b 1TQ ayetheddaet ec ar r8spoidinegn the

candi date PRs of_ said TO thensel ves, from speech
St s R IR IR s HE PRRREArea so
dandidlate qeiahwicd ald eg ofcsalidlatec gireed fSQadidt IToa The

ronunci ati on_of the spoken repr n [ .

%Tbeéq%fe‘:t& fSrQ) nﬁ %rp rcgfg &?rlfe roergas eosre Igoartel %%n%l daat-(I;,OPRs of
said TO 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 SO for each of the one or more candidate
PRs of said TO and the corresponding candidate PRs of
said TO themselves, from speech synthesis unit 36, and to
compare the one or more candidate pronunciations of said
received SO with a pronunciation of the spoken
representation of a TO received from speech recorder 33,
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
non-discarded candidate PRs of said TO together with the

SO with the corresponding candidate pronunciation to

27



in order to assess if at |east one of said candidate

pronunci ations of said SOis invalid, so that the
w@onreependi ng candi date PR of the TO shoul d bRCT/IB2006/052295

di scarded. Post processing unit 37 is further capable

of forwardi ng non-di scarded candi date PRs of said TO

together with the SOw th the correspondi ng candi date

ronunci ati on tqgsel ecti uni t .38, and of si.gnal_in
T e STt t i S e 1R % £ AR ™8 SR Lo 5P
cdfihrﬁi;iaiﬁaiﬁﬂdﬁm dﬂwe:kﬁaelfz:erteirﬁmllla&iﬂg 3B slcasddd wst raked by
the dashed arra ot ou e noted that St
s <Tthg i t3v%7< 5 l&éﬁs&ﬁ‘iteﬁo%ﬁ’t ﬁger ?ﬂﬁéﬁl%% arrow) .
ot RN thOfn i B S IS B3 peeidiing Leithespriesent
invention. Selection unit 38 is capable of receiving
Qe Bt puto ot Ho it Tt SRS Fig it 137 T Se SY&héTor

dov&-sandidatie PRS- afert FQvaidhifor each of said
candi date PRs of the TO the SO w th the corresponding

candi date pronunciation. Selection unit 38 is capable
&1 LONAGT 1106 013 £aUSI NG THNGRIdNG 10y Tied é)%@g)\ﬁﬂtt b s
0

said one or nore candi date pronunciations, and
ROHIMPY 2RI NGO WH ta Wserl t© #Mown BOrgs €ands iedice ERS

5Pea Cﬁ'_g]dé ,t G %‘H&F'o% '5%!16# g dibus d BRs of the TO,

corresponding ca ate PR the TO that the user
Tonst@eristh e curmesEodma |aEes! 110 teo Preeiiy aapatth on .

: a0 d TO : . y A
Lesaeelol e 0 Qs Sl ol Ml Slern
rémdeTﬁmggﬂénuﬁHLéﬁl@ddn/aa%%Fﬁma:nonsn@rg@@dﬁﬁammd
so_be ¢ . :
EREREGRe ) ARSI SR W WPt a1t
sied ecd@d cantk datte PR afarsHidh tROtrrfurctifzeri opy deesks ithgs

%o PRI LA 3% S 90 0 S e
c&p B3erd atd de aformrekd® (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 outputting the SO with the candidate
pronunciation that corresponds to the selected candidate
PR of =said TO to further processing stages. Said
selection unit 38 is also capable of triggering speech
recorder 33 to obtain a spoken representation of a TO,
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
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 nore detai
wheioem7256 g. 3b presents a flowchart of the nep¢DTB2006/052295

steps perforned by the first enbodinent of a TTS

system 3 (see Fig. 3a) according to the present

invention. It should be noted that this flowhart is

{ |’ | liscabl e t
Jt%efkgfe%?%g%gn%% : 3)(1%" e ARdics Sy ?1(13 228 #pRiigcabl e to

enbodi nents of a TTS system
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twhiklyd .s 420 Hé eonyetiged ﬂmtoSQn $@$pe$tn@eéwved Thi s
may for instance be a contact |list nane that is
currently entered by the user into a contact list of a
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s, e g ot iony ap s
B dG ooy TR e T a5 o he Rexc
dRb Q@mewlpllaaet a30 tisea ot c@)&h)troﬂ fuditt 39 (see Fig.

deternm ned that. no PR s avail.abl r the received
30, - af iTitTRNPR G e TAY gsa@#]&ta?ﬁ%&ﬁ R SFepo3oshis

T 10 5 trfer] BdrenhonERd 418 aoat ive RhenetdyZ fldr@d rinin
31-2 in TTS front-end 31- 1 of TTS unlt 31 (see Flgﬁ
|y
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front end 31-1, such as stress information, break
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generated in step 303, which step is

the TO is determined in step 302. This step is performed
by automatic phonetization unit 31-2 in TTS front-end 31-
1 of TTS unit 31 (see Fig. 3a). Based on this initial PR
of the TO (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 SO with an initial
pronunciation is generated in step 303, which step 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.

It is then determined in a step 305, if the initial

pronunciation of the SO, which initial pronunciation is
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performed by speech synthesis unit 31-3 of TTS unit 31
(see Fig. 3a) . In step 304, the generated SO is

WO emwdedrs& This may for instance be perfornmed BYI/IB2006/052295
pronunci ati on control unit 32 or a further processing
stage. It is then determned in a step 305, if the
initial pronunciation of the SO which initia

FILUNGIRE AN $33596;atied Wrt et hed B0l a8k BBrokcthe

TO i's correct. This step may for instance be actively
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ssumes .initial ronun i ati ons 0 be orrect,

G Pty s i iioge A a0 or
WH e o ussr dta%giaaidm@t ed ddiada itvherord, t Io&| similar. In
ronunci at i on it is dﬁcern1ngg that the
it i1 = Sr %ﬂéiﬁt%QQEQ95H drtéct? thESmet hod
éeﬁ{éﬂﬂaﬂye%ss(ﬂxﬁ@ WirSies 1 sAC ARG i@ il RIEeSeRt to be

Invention, a new PR of the TOis generated in step

- €Che Hith-B eh PHHITTEP TR IS S (185 566SRi Fﬁnsée

b Ctssqech Wr hh refer enge thQikideBarhel ene Taitribager
step 306, pronunciation control unit 32 sends a

RIS o gl 1% 0VHARS i dutt teonit ARt es0 Fhaivd thput
%r?mtl;]agl %%ﬁur?&é&% lFKeshAGd O R have L heenawRBg
terminates. 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, pronunciation control unit 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 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 301, if it 1s 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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determ ned. After the determ nation of the new PR of

the TOin step 306, this new PR of the TOis stored in
WQ2®Uep2307, and the nmethod term nates. StorageCT/BB2006/052295

performed by storage unit 39 (see Fig. 3a) . Returning

to step 301, if it is determned that a PRis

avail able for the TO this stored PR of the TOis

retrieved in step 308. This retrieving is triggered
yutputorderal oinidni3t0 30 itm tiemeeritaoni o thi Chet REorage

hen, step
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the su Sste er r.ne A e oOWC
By PR BT et b BRSS! Fife 38 -
‘el ey | aatdendtidost eyradiarment. of a TTS system 3

according to the present invention. In a first step
320 , a spoken representation of the TO is obtained.

Fig S 38 AcomtdishedHy Siecetdigty dhe oraicee ief s&:e@SQIOtS
speaking the TO via speech recorder 33 (see Fi,g. 3a)

i et vrATutth & Tompr iide HFEEH ﬁongie&e&% & Rafiew
e shalhe SRealcdRitg thiale MY dioleniRtiares RE a TTS

performed by input control unit 30, speech recorder 33
DS G Ut tHEFONHIRY tﬂné%ﬁa@@éﬁfé%ﬂé@éﬂ%ﬂﬁon of the

TO i.e. a recorded SO is then processed by units

34-38 (see Fig. 3a) under control of the selection

Imia B8sTHeEe B2G.we spoken representation of the TO is

obtained. This is accomplished by recording the voice of
a user speaking the TO via speech recorder 33 (see Fig.
3a). This step may further comprise notifying a user that
he shall speak the TO, which may for instance be
performed by input control unit 30, speech recorder 33 or
a further unit. The spoken representation of the TO, i.e.
a recorded SO, is then processed by units 34-38 (see Fig.
3a) under control of the selection unit 38. Therein, two

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 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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di fferent nodes of operation may be imagined. In a

first node, ASR unit 34 generates a set with one or
woreeog/oeapei date PRs of the TO at once, based oPCT/B2006/052295

recorded SO (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 nay
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romthe renmai ning can ate"PRs, then a user may
apwirepriee post appropriate one . In a second node,
ASR unit 34 generates one or nore candi date PRs of the
TO sequentially, and each of these candidate PRs then
Tirs ai saiorindualblby , paSeessed By geagest85- 88e Phi mokend
of processing reduc I i opa
e e Ry i
danmdstdacandréatteeBRief itlde vioukd lbepcoceestd by stages
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ddiipm teed ond lmMedepdexdper, albbiegn use , cafisedesed. cvhenders

enerat i andi date P of the T t ASR uni t 34
A B S R R FREenG ROt fBoReT LT ERGE
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instance initially be a default nmappi iS en
Mt ded IREURESST nds uaét%é%—%és §Eldw?1%§i %Qi&wév a%EaS
SRwrRRnddal thaye rheerdelecdniedeaeeqr ding to the
present invention (see step 306 of the flowchart of

Fig. 3b) and stored (see step 307 of the flowchart of

WHeh RBRerdt i%?o 13610113 deh HRseWroUs et et - kh=SpeeChinit 34
conversions of TOs. Said ASR unit 34_and said TTS unit
TR tHen 9RO tiddtlahae et Fapping between TOs and

associated PRs of the TOs. Said mapping may for instance
initially be a default mapping, which is then enhanced by
mappings between TOs and their associated new PRs that
have been determined according to the present invention
(see step 306 of the flowchart of Fig. 3b) and stored
(see step 307 of the flowchart of Fig. 3b) in storage 39
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 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 used by
the TTS unit 31 and the ASR unit 34, wherein for each
entry (TO) in the vocabulary, a PR exists, and wherein

PRs are updated accordingly.
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have access to an instance that stores said mappi ng of

TGs and their associated PRs and that may for instance
W@ 09pid =286 or i npl enent storage 39. Said mappi NRCTEBR06GNS2295

i nstance take the shape of a vocabulary that is used

by the TTS unit 31 and the ASR unit 34, wherein for

each entry (TO in the vocabulary a PR exists, and
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attenpt to determine the .new PR, The furt
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a@{d i€ Whatteth b dherl seip refs iy tE 8t aifn thessonaiseecbided
is determned in step 322 that t he maxi mum nunber
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ddetQds waanelal ek kasedordt heneeonded SOctarded so

optionally also on the TOitself and/or on the initia

TR dfon Helstence ¢ Widue peesisiedivned tisutsteddbraiche
Lee%lovasr Ty dehacepnRidshed by ASR unit 34 (see Fig.

in response to a triggering control signal from
selection unit 38. In a step 324, perfornmed by post

f%‘%%*%ﬂ'&éﬂ@yﬂiﬁga ﬂﬂ step 322 that the maximum number
of PRs of the TO is not reached yet, a candidate PR of
the TO is generated based on the recorded S0 (and
optionally also on the TO itself and/or on the initial PR
of the TQ), as will be explained in more detail below.
This is accomplished by ASR unit 34 (see 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 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 PR
of the TO is considered to be not suited (which
information is signaled 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
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Is checked if said candidate PR of the TOis suited to
serve as a new PR of the TO by applying rules, a

WO 200g0686 dependent stati stical n-gram techni gREeT/EBA¢6@52295
a pronounceabl e classifier technique. If said
candidate PR of the TOis considered to be not suited
(which information is signaled to the selection unit

38 b oSt processi.ng unit 35 the ¢ ter i .is
Fhabty Boter sy kel hn st ot cins Lo theg,
a"g%at s g:zmz e foyr %H@Mﬁﬂme&&%ﬁ:y ;p)gl(r]I ches:wer gasteps. nlfiber
ste , It _is then again checked. el ecti on _uni
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dRached, amd ideltdhits cshoulid net the gddhescase, atkReunit 34
selection unit 38 _triggers the ASR unit 34 to generate
t fAHEtcandivgdterPrReeCidREeTER PE, G dPep 324,

said candidate PR of the TOis considered to be suited
to serve as said new PR of the TO an SO is generated

Haséd gitarhe Landicdat €apRIGRENERTON 16t & 385. This
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posthericcessimgaunit 37 (see Fig. 3a) . If this
conpari son reveals that the candidate PR of the TOis

not suited, this candidate PR of the TO is di scarded,
Irhes U, iid Sid ryedas ethdnkeahd fi rsesittepad@lidateca®® of

e AL LS T8 L0, 8188 922 o) U5 SRR 8.8
time based on a comparison of the candidate pronunciation
of the SO with the pronunciation of the recorded SO. This
is performed in post processing unit 37 (see Fig. 3a). If
this comparison reveals that the candidate PR of the TO
is not suited, this candidate PR of the TO is discarded,
the counter i1 is increased by one in step 330, and the

method returns to step 322.

If the candidate PR of the TO is still considered to be
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
pronunciation of the SO is correct, by communicating with
the user. These steps are performed or triggered by
selection unit 38. If the candidate pronunciation turns

out to be incorrect, the counter 1 is increased in step
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suited to serve as a new PR of the TO the SOwth the

correspondi ng candi date pronunciation is rendered in
wWGee@p/0823¢ which step is perforned by sel ecti oPCTIB2006352295

or a further unit. If is then checked if the candidate

pronunci ati on of the SO is correct, by comunicating

W th the user. These steps are perfornmed or triggered
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unit 38 (see Fig. 3a) . According to this first
enbodi ment of the TTS system 3 (see Fig. 3a) according

AQdhe Y esetnilnratdompdmEmddte seheheals sgBtem 3
i ncorrect pronunciation of an SO |n|t|allén%enerat d

Fea R IrTS &y AERTTING K Héle RF S59%1th L F8lgy ¥R

3d he SO&OTs (REWh RIPUNCIAIRM A SO sayiseg the
difficult text object in thesgroper way. The TTS

igyistien 1 wrsietas@Eh U Hére Flie &Y He8nunc FEEV B G§n§Tain
donere-d.00n. AR %&%Pr(f@he HEBe R uPRSSicRle by
pronunci ations is reduce by pruning out some invalid
pimanianci atinen S hesicid o tagiatc abiieqiosn pHec PISPRY
dgghnauesd riesy language dependent Sttt cal

ﬁgéranl pronounceabl e classitier) . Usually, the

wETOg itd oors tud ingrey niamdes -perdo Afd sYso%T-elThgb ypmber
G, SO, LS USEL Y e TS erat it PP JR some
Sel*eC e correct pronunciation tromthe |1 st of nost
jprodiaiod. epprronumici taitdron wsEind deites . apifltieretlive posdchi ng
Ig)rtc%:eessss ir?g? Stebceh%niqsuuecsc e(s rSlIluésl ,y lfa{rpg}usafbeed—’detp%%dgg% system
statistical n-gram, pronounceable classifier). Usually,
the recognition still may not be performed 100% reliably,
and thus the user may be offered the opportunity to
select the correct pronunciation from the list of most
probable pronunciation candidates. After the teaching
process has been successfully finished, the TTS system
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 recognition accuracy,
this does not hinder the practicability or usefulness 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
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permanently learns the difficult text object by
storing the correct (new) pronunciation into its
WO paoe0ees6 pr onunci ati on nodul e. Al t hough even B¢BIB2006/052295
state-of-the-art phonene-I1 oop ASR systens may not
reach very high recognition accuracy, this does not
hi nder the practicability or useful ness of the present
i nvention. The constrained recognition task (the
wetrarifasatsieyerefl éﬁ@t@ﬁeﬁoﬁ@aéa%épééﬂéapﬁstbﬁ the TO

dit be grfedi ments of the present
i nventionconprises several features that facilitate
the recognition process: It is possible to get a good
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in Fig. 3a.. In ASR there i s no need to o bey ogd t he
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Since the written.formof the TOis alrea
TS P L Eien e heTPeciPash S0r hfreEas
t her Trdse ferean therd ed Widityo stile 1ASRouietye34 idfenttheal
TT ig. .
é%é%ﬁgé¥2éaéd]égé%ié¥iof different written forms (e.g.
vgray day” and “grade A” have a similar pronunciation,

but different spellings).

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

e Tt 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
the user, represented by the recorded SO. To this end,
in addition to the 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.

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

(the one or more candidate PRs of the TO generated by
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It is usually possible to limt the problemto a
subpart of each possible PR (e.g. to only sone
w@boneaess of a PR of a TO by anal yzi ng t he di PEEIB0@HES2295
initial pronunciation of the SO and the pronunciation
given by the user, represented by the recorded SO To
this end, in addition to the recorded SO also the
initial PR of TO can be fed into the ASR unit 34
oft%é\%m%% 37 TR GOTBE T € E‘Fﬁ& ¥?§°§§}§Eéﬂ?3 in

Firgsudas it ithepessiobliedt gosynt hesiczeahbeyEOsusing
alternative recognition results (the one or nor
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recorded SO. A quick analysis of differences can rule
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Fisnd bR Carr @Gt JORYRCIsgLIeR 3Tant g end, the
recorded SO is fed into post processing instance 37 of
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passidilietlie prulres .odhusone talitepoatiivde by exphei bing
this fact usin 0S rocessing techni ques such as
 HBE. A aga P OWISTD LoD Lr St (EaF GAGraNe 1ho Dost
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These techni_ques are appli.ed in gpsa%processin %Tit

35 TG 1PES Qs CeATa T itGuegapnd/ heTgEatngaRD e
asSlisHs it PREesS duksCasee e talingh ofiker e rar appevenaln
pot enti al candi date praonunci ations. This functiognalit
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(see Fig. . e ntly, cardi o.the,fiks

.eﬁqoedidnst%rﬁ Sl%%n tahsg%%sc Gy Ear ceREC QLS c%%ets 1tn &b kh tthere
are several potential candidate pronunciations. This
functionality is implemented in selection unit 38 of

TTS system 3 (see Fig. 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 system 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 of the TO is considered in the process of
selecting the new PR of the TO from the candidate PRs of
the TO.
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present invention, even a phonene-loop ASR unit with

noder at e perfornmance can be used, which contributes to
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t he present invention. Second Enbodi nent of the

I nvention The second enbodi nent of the present

invention uses a TTS unit instead of an ASR unit to

generate one or nore candidate PRs of a TO
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@miieﬁgyfnnn1kﬁﬁﬁi&gsthenﬁa@kn&mhtothéhesstn$ysBenb3

see Fig. 3a) on t he fact . that e /ASR _uni t of
YR St s Hso Shen Bt T, S TFISEF PO SR L4, 2nd
it thajost RASIcAeRSSINAG Wiirtree@onaspendongoka post
processing unit 35 of TIS system.3.,is no Ion%er
HRESSH N UPPS Sys0dmTAS, SE5hs8ydent Ot hERIsT present
ifrunetd eRalddny 40f domslesr o4, and 46n49iehallheyTdE units
4§¥sten14 of Eg%. 4a corresponds to the functionality

~43he Al 14030 93 &h¢ 3653 sy s He OFT818ysfém 3 of
ddrtesForRd dhuheds thorfkunithen rexplanat ikan 3at-38hksg

stage. TTS front-end 44 of TTS system 4 (see Fig. 4a)
Hasitdl Ehitad Thevsann Bumdt Fégal Pey 2as thesTrgeds no

ﬂdeHéﬁ”B&ﬁE%ﬁ%éﬂbﬁ'g%'EE%sy@eag%l, i.e. is capable of

using its automatic phonetization unit 44 to segnent a
TO received frominput control unit 40 into a PR of

T ofrx%‘%ﬁ—geﬁfé%l@h&ag%ﬁgﬁéﬁ 10 QeRerate LuntRekically
has the same functionality as the TTS front-end 41-1 of
the TTS unit 41, i.e. is capable of using its automatic
phonetization unit 44 to segment a TO received from input
control unit 40 into a PR of the received TO (and
possibly to generate further information such as stress
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 assoclated
information such as stress information, break
information, 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 probable PRs of
the TO, for instance sorted according to their estimated
probability. The initial PR of the TO, received from the
input control unit 40, may also be considered in the

process of generating the one or more candidate PRs of
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i nformati on, break information, segnentation

i nformati on and/ or context information) . However, TTS
WO e@iversd 44 is capabl e of generating not onlBRCDB2006/052295

(usually the nost probable) PR of the TO (possibly

with further associated information such as stress

i nformati on, break infornmation, segment ation

i nformati on and/ or context infaormtion) but severa

e i Hati© PRI SEENCEe PYOL 1Tk es6 1080 RS- 62PRs PEF Pr‘ﬁeﬂ?@

T ARIMICE +ERMRM$8 Sl herMest tpeobabl eTBRrebnthend
TO and al so | ess probable PRs of the TO, for instance

Koritsed igddwrdicagad <t 9éi £osspirdaned thesBabili OF. IPKRE
déﬂ&ld}ltg%ﬁf gtfh%hbofl"or e g‘é@.@lfyr %mthh%s's@)@itat‘é@nt rol

uni t e conSidered”in the process of
Jgefrteﬂmtlmtgl tShJe:ho@@ srtnesce lededimaationPRYrebikhe TO, for

J andi

LA Y st e T8, e, T
:fmfictmrmrtmpamoe spfecfodr wamdiheg ishese tengeor bnor e

candi date PRs of the TO (possibly with associ at ed

i nformati on such as stress information, break

1nfadrowtd arg reegrentett, oms rfortiet ifdms&n@h@oddomnexbf
i.nf t|o Sp ech s ntheS|s anc

SR RIENEIE S ik o Bl AT ssibns

dnteo it sy stferohz T'Ilst sy&tﬁns@ pos pictlferim tiiee second
nbodi nent, of the TTS s rf, orm t he

G RrHIRAL S Bh 1 e oo T Oy (e TP PSS 44 28K

H5-208 BECAHTNRY thD ﬂmm TN thhke ffiirfsst moode, saseet of

fgandi date P the .TO d by TTS
TR e N

dtheorl& | SarlcP't'HJsz RIOGES $ethd iMRACPFRf dfherss ages s
46-48. Al ternativel y, candidate PRs of the TO are

ket iIRTASRSRSTe gt SR BY CFTSHS Svad&sd 444 4nd
Andh Ml duald W, PrQERSSEGe PRs of the TO are sequentially

generated by TTS front-end 44 and individually processed
by stages 46-48. In the sequel, the latter case will be

exemplarily considered.

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 detailled 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 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 wl|
be exenplarily considered. As already nentioned above,

W@ b@79enss al nmet hod steps perfornmed by all thrR€I/1B2006/052295
enbodi nents of TTS systens according to the present
invention are reflected by the flowhart in Fig. 3b.

Only the step 306 of determning a new PR of the TO

di ffers anong t he enbodi nents. For the second

enbodi nent, the sub-steps 400-408 of this step 306 _are
Fdetsdi | a6 tihn TEisge b CoTiRéd 123t hé tnéfha@ téfe Egaazéhﬁso

Qhhdikgdd echa tef 19 4.5 Ao Secerd repbedickenth at least
correspond to the nethod steps 320-330 of the

Fleoweeken gferriagerdiptifar $f éfsodOners) 1w &6 SREyCcRe8 11
| Siowe H ff.er e SISt W t _t st ,
R e T e e gl eepRE, o B Spefé 3,
hyen destesd dpasdd AP adttdeddst Thhe sgokeie rtepitdsehpati shat

t I B a ' 2 f. Ei.g. :
t?{el r%%oegooe%?jréeénltrdeg}tt %%I'%S%?ysls% é/r%ntt% %bgﬂtoggagl 8 ng (Jése
PO AR eirfit , Thinsd ivss eduehteo Tive fractt tEmalt 4éhéoseeprdate

nbodi nent _of aT%.s%te ot ~C i an ASR
t‘éqnel to,%ear%c (ses tcha-éEl SCfer orprlﬁdé g%g%ﬁ% ETOO gg%écr%t%é t he
one or nore candidate PRs of the TO i nstead. Second,

fter.th ener.ati on of .t.he ¢ iLdate PR .of t i
ey 33 S hlanith S IHen aridled B8 AP e
ThenfQ@tdaep p 42b qeaand phssidilly fowridrern egdls Seomated PR
i nformatian such tress infarmation, .break .
nrgi o e ar (. BReARY G Lo Aseg s 8k
ﬂr{]ﬁcﬁd’n[mi&ﬂcgﬂ)sdl@iﬂ Mﬁfltstﬁ:efsiﬁ tikeo rsisittialei, | idneatkheck on
the candi date PR of the TQ (cf. step 424 of the
IR CTor SEGTSAT oM SAHE R, G a CREEK ay
ol SR iRFPPLEdHIuE he flrawmeharduidfatfiilg.tydbheck on the
candidate PR of the TC (cf. step 424 of the flowchart of
Fig. 3c¢). Nevertheless, such a check may also be adopted
in the flowchart of Fig. 4b.

According to this second embodiment of the TTS system 4
(see Fig. 4a) according to the present invention, the
user articulates the correct pronunciation using her/his
voice. This utterance spoken by the user is not used as a
basis for the generation of the candidate PRs of the TO,
but compared against the SOs generated from the most
probable candidate PRs of the TO that could represent the
TO and that are generated by an automatic phonetization
unit based on the TO itself. If the comparison shows that
there are two or more good candidate PRs of the TO, 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,
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According to this second enbodi nent of the TTS system
4 (see Fig. 4a) according to the present invention,

w0 b@7/068R66 arti cul ates the correct pronunci ati oPCT/EB20¢5/052295
her/his voice. This utterance spoken by the user is
not used as a basis for the generation of the
candi date PRs of the TO but conpared agai nst the SOs
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Fodhalocolld renresent, Lhe rand thal,are genorated,,
be an ‘aut omat i ¢ phonetization unit based on the TO
Agmselrfit ldvdieitieonpardveorershabse tchatedtieer pearferinancer may

nor e _goqd .candi dat.e PRs .of the he r. is offered
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drnopd inent | Sindff @t tlRrnateres rinstniceh cfeltéet TS can the,
erfor for al Rs .of .the TO at once,.or
S - St R Dt ey peoaple o
ddvenip o ansdetised M8 Madte GEseD i thshitoh inkerad &f
no ASR unit avail abl e,, However, the expected
¥ GFHanc ThEF 56 S HeRTa fower than with the

ASR- based first enbodinent, and for full performance
of the TTS system the TTS front-end 44 shoul d
tERslistsr heefihe IaveRtE A with several

<ahdi date, R f trr?é;hg: j one

[ nc?le%e@%i%getiﬁﬁ%%ﬁ Enbodi erjgfnttqllo%tf thee:n(r%venti on
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cantl dette PR of @ O, Hdoworssr,, dim aoritresdt tico thige second

P T R e
wk@giead of tﬂis third eﬁbodiﬁent of a TTS system5
according to the present

Fig. b5a 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 SO and no post processing unit
exploiting such a recorded SO is used. The functionality
of the units 50-52, 54, 56 and 58-59 of the TTS system 5
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
according to the present invention, it is also possible
in the third embodiment of a TTS system 5 to perform the
determination of the new PR of the TO in stages 54, 56

and 58 according to two modes. In the first mode, a set
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i nvention. The fact that no speech input of the user
is processed is reflected by the fact that no speech

WO e@onerse f or recording an SO and no post pr oCEGEIB2G06/052295
unit exploiting such a recorded SO is used. The
functionality of the units 50-52, 54, 56 and 58-59 of
the TTS system 5 corresponds to the functionality of

the unjts 40-42 4, 46 _and 48-49 of th TTS tem 4
%@uﬁ?qg%faﬁfafgén& t FGS Egeésngﬁnﬁéﬁﬁﬁﬁe u??ﬁ2¥§ong1end

RX R tanRdON anfS thA st Betf lorfstcamdd&e@omsea‘modh&embs igf
TTS systens according to the present |nvent|on IS
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2 dea-Rerikenm t hedeterm raldl oF ehet he Rew BBqQEn%BélT@
In stages 5 56 and 58 according to two nodes. In the

qemegftatrﬁﬁd évy ITSetfsonéarndicd dle anRs igdiphgupolysprocessed
caﬁ Ry hES sfgroritﬂ end 34 RL10N¢ee aRY LR Saget wofi1

ate PRs of the TOis jointly processed in each
bt QXﬁmEﬁaﬁyiy'S@ném@aﬁgd-Alternatlvely, candi date PRs
of the TO are sequentially generated by TTS front-end
54 and individually processed by stages 56 and 58. In
Asher lompabf metriteldrm& eoyas e biid [geperedtemsitrd gteps

cQ er t I
RO el 2 o B e ad fenBsdrieatasor Trs
aqiﬁmm$xﬁdgnﬁﬂﬁngffaaq?3qmwammknlﬁuenmedﬁeated by the
ef | ec e flo
SR decd) A ng 5 T PRSP 785 Ses e engne @
nde mhnﬁlﬂmmt’m d%(ﬂfetda;e atrtainigd térb ediboeimenttlse For the

HE ST s el S0 %23% ol SF Pd orie pe

aﬁetdétdile&Sﬂﬁangw|51ed to zero. is then checked
i f a maxi mum nunber N of PRs of the TO al ready has
been reached in a

In a first step 500, the counter i for the PR of the TO
is initialized to zero. It is then checked if a maximum
number N of PRs of the TO already has been reached in a
step 501. Both steps are performed by selection unit 58
(see Fig. Ba). 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, break
information, segmentation information and/or context
information). 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
S0 is then rendered in a step 504, either by the
selection unit 58 or a further unit. It is then
determined in a step 505 if the candidate pronunciation
of the generated SO is correct, which is also performed

by selection unit 58. If this 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 candi date PR of
W@ b@700256 gener ated based on the TO (possi bl yP@u/1B2006/052295

further associated information such as stress

i nformati on, break information, segnentation

i nformati on and/ or context information). This is

performed by the TTS front-end 54. Fromthe generated

Feandi daece TPR16f dehermoneandopbsstbryneNePRupfhehe TO in
OGinat ed i ot | ae k t j

D D B b aaen synrhSS’s ami t 56, " Thr S et o0t P

anghdéreedeithod Suapss04ckeitvhetebyShe 3eéleeti sheani steps
r furth hto bt i .hensdetermned in a step

a%%S%QF%P @e§a%3i§§9§C5?§ﬁu§€§gtsgh of the generated SO

is correct, which is also performed by selection unit

. Af. this is.the cas th andi da . '
THoiidr oS s R et S ebr oot s LR a4 b g R tib e
@ Rawoge thichaoc st ereen reacherdeasbdibysbmenoanrdofhehe

hod Jj s _bhack to _step,50 Al l of these steps.are
oo i Ry Toapsarear contt £he Ppeft sotac, BriEnaat,
cﬁirﬁﬂh gﬁa&bdt hat I?teheoﬁ&@cmiumnumfher pNobbbPRs tof thhe T@rther
as. .been reached,  obvi ously non f e PRs of the
T YO e o SR L RS A TR SRt
tsxberigar megt arAs ddiecpitobal bichyrbhaty Buctkbeke with
candidate PRs_of the TO generated by .the TTS fro t:eng
LTSS G FUIDRY Sa P Oe tRay "§endFaf Py CHEEr ag¥isable

o NG QaSIRE aeTReY S nFbreartiedaterPReati hol Sutkhdsr
advi sabl e to output a nmessage to inform_the user that

TreFigrIrePReandi ddte TPRY 16 Pffe IPOSRAILP e 2genéRat elP®
i ddhati 1hhe caetthedwd Iershattheagainhi 88 t(h8en of

begi nning (then of course producing the same candi date
PR S6F DIeITONgs the SRS Caviddds trobps) of ThsTPsas 1n
B IBG I 198RS 588is is performed in steps 508,
which then jumps back to step 500. The rationale behind
this approach is to give the user a chance to reconsider

previously refused pronunciations.

aAccording to this third embodiment of the TTS system b
(see Fig. 5a) 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 TO. Compared to the
second embodiment of the present invention, this saves a
speech recorder and a post processing unit. As in the
second embodiment of the TTS system, it ig advantageous
that the TTS front-end 54 is capable of generating more
than one candidate PRs of the TO.
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whi ch then junps back to step 500. The rationale
behind this approach is to give the user a chance to

WO ewonei28er previously refused pronunci ati ons.PCT/IB2006/052295
According to this third enbodi rent of the TTS system5
(see Fig. 5a) according to the present invention, the
user does not verbally express the correct

ronunci ati an, but. just selects the.correct
HorhRaSt g EPorhPh o] SEHt ORSSE LRPOL Ry 2 RN dIaarS
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t he present Jdlnvention, this,saves a eecn.recoraer .
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the TTS front-end 54 is_capable of generatin re
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enbodi nents. It should be noted that there are
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W't hout deviatin romthe scope and spirit of the
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lextrensiddas mdvesttidded whidredis edevier doeinessiorhevith a TTS

i.nventiqn . .ma l.so. .hri r.eat _ad ta used in

SOtReL o e e e R e

@i fmearys fapdectent ences of conti nuous speech. The

present invention provides at |east the follow ng

advant ages

The present invention provides at least the following

advantages:

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

words) .

e The present invention is not platform-specific or
application-specific and thus can be used in many kinds

of products.
e The present invention can be used with all kinds of TTS
systems from low-footprint formant-based synthesizers

to high-footprint concatenation-based systems.

e Although a phoneme-loop ASR system is needed for the
first embodiment of the present invention, the present
invention can be expected to work well using an ASR
system with only a moderate performance. Moreover, 1f

necessary, it 1s 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.qg.
wowrndeoRse The present invention is not PCT/IB2006/052295

pl atform specific or application-specific and thus can

be used in many ki nds of products. The present

i nvention can be used with all kinds of TTS systens

from |l owfootprint formant-based synthesizers to

hilgV-SEG P RO AEdRSk AGR FASETF1rstengsS 1A £RoGFR

a henefBh [RP AWy SeMthS rieededdialentRe ofi £ak
enbodi nent. of the present invention, the present

i RFERTON 16 Be B pected to work well using an ASR
syste 1.t h,.0 r rfor C e Lol T
et S e bR SR A e TR e BTk bien
t hdienvent iporomuirtdiauti onsi ig ASRdre dinitduee S amas viotl ces as
t?@_c e wi.th the.second and thrd enbod'nEQ}sc%f &Q%h
present'q RISt 6P oF PHEES devdd e pPEHpE Ci Vé.

t henispiedc b rohjeac torwinum dilze: iew )pr onunci ation) is given
in the sane voice as all the other voice pronpts (i.e.

s e IPTts Et SOMarH LioF) Pirgvisiesnewvisron WsEitai aAs) tion

Thg)Qﬁgﬁeﬁgsiﬂygygwdyk.provides a very useful addition
to any "TTS framework. * The additional inplenentation

oc A exddiy icausednipy e tartesentcdmmlentiiton cesiseoderatee

becauss {1, TR a0 A ancti onall e 5 .al hapdiea o

| msirancieonmbidye iphenesaddddi tdtenglatdasks teebén many

TR STon e SarpL e, B L) 18, U8 a0 LALOLagt o o

| dOdUGMg SEcded HCahigingndrar ddh@omprise building up
an interaction algorithm between the TTS and ASR
components and introducing some 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 mapping between text objects and their
associated PRs that is updated by mappings between TOs
and their associated new PRs as determined by the
present invention (for instance in the steps of the

flowchart of Fig. 3c).
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standard TTS and ASR conponents. * Finally, the
i nproved pronunci ati on nodul e may enhance the ASR
w@enfmenemce. This may be particularly the caseCT/iB2065052295
ASR system when perform ng speech recognition, uses a
mappi ng between text objects and their associ ated PRs
that is updated by mappi ngs between TOs and their
associ ated new PRs as deternined by the present
dlmignsti on (for instance in the steps of the flowhart
of Fig. 3c).Cains 1 . A nethod for correcting a
pronunci.ati f ohj kn..sai-d_.s
10b; ot 4o aRe CCFE ey adnar BF e FroarORelr SnrEer
i n dégendencikcgria segdespedchepbgsent asi epnohesacdlly

t ext_object, i d nmethod c risi.ng; rm.ni Lf an
irﬂl%%ﬁéﬁ§%§ u%%?a Fo%egg Sar Cgpégcﬁeg %g% ?gmﬁgch

i Ni tdeimepredu nepatisen tias iass oci abed wekh abjenkti abhid
segneq%g{ representation of said text object, is

i ncOFete “AN& dE &P i ning, in case it is deternined

t hat sai ddeftickrivdhipgondnenathoniaf sabduspeechoabpéctaid
is incorrect,. a new segnented representation of said

{ exSTEB B0 CORteh "o egerEed T EBPBS ST APoR Sof

sai ¢hdedi 0RIe 6L thS aaS Segitdiad swghBn@cleWepresentation
pronunci ation of said speech object. 2 . The nethod
accHdisig G FItaiILCt ot ¢St RECOLERAE sPRY: stori ng

sai d new segrehiiedncepresenkat ieniaf gsakdmt ¥t ebhectaid
to serve as a basis faor a synthetic generation of said
speééﬁtd@]]e@(f%l’tq?ls%ild’%&ﬁy SPSRuferRERoRPIeCt 18

incorrect, a new segmented representation of said

text object, which new segmented representation of
sald text object is associated with a new

pronunciation of said speech object.

2. The method according to claim 1, further comprising:
storing said new segmented representation of
said text object to serve as a basis for a synthetic
generation of said speech object with said new

pronunciation.

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

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

candidate pronunciation of gaid speech object, and

46



3 . The nethod according to claiml , wherein said
determ ning of said new segnented representation of

W@ 2000/002%¢ obj ect conprises: generating one orPEDIBR2006/052295
candi dat e segnmented representations of said text
obj ect, wherein each of said one or nore candi date
segnented representations of said text object is
associated with a respective candi date pronunci ation
of said speéehtobpestidandwekegnengedar doneaesegnedit eolf
reprasentation gt gaid hext ;qbLast ofrAM 8310, 808, 08
nor € ¢andi dat € segmented representations of said text
obj ectumehtedThepmeskoda&doosdbagstodckakm 8bjewber ei n
said selecting conprises: pronpting a user to sel ect
said new segnented representati on of said text object
4.r omhsaing thod eccowmcéngandi dabemsadgnehtedin said
repregfntations of .said text object . 5. The nethod

accSrdiTg s EPEPMS®S ‘wherei n sai d generating of said

one or nopeoaphdhdateusegnent edleepr eseat abivonsgnénted
said textg%giect co risgz: obta'nin% 3 representation
of L&PH SCERLCAGHPECL s F6REN LH T aCRdEFT 4RE™cBRVEr PFRgOT

sai ghoseokendicpes erbakiherdotepakdehextiohseet kAL text
said_one or nore candi date segnented representations

of £HIEText object. 6 . The method according to claim
5, wherein said converting is performed by an

aut omati c speech recognition_algorithm 7 . The _method

acc i Ag eI PaCRIFSLnGWRer E1LALE wri VRERSEEr AfeP sai d
t exty Rt nlgs otoRrslideed bR $8kd candidate segmented

representations of said text object comprises:
obtaining a representation of said text object
spoken by a user; and
converting said spoken representation of said
text object into said one or more candidate segmented

representations of said text object.

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 object is considered in said
converting of said spoken representation of said text

object.

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

representation of said text object is considered in
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converting of said spoken representation of said text

object . 8 . The nethod according to claim5 , wherein
w@2@7hérsence between said initial pronunci atiRCI/TE2006/052295

sai d speech signal and a pronunci ation of said spoken

representation of said text object is considered

i nsai d converting of sai d spoken representation of

sai d text ect,. The .met hod accordi ng, to. cl ai

% R & FogHed S BFect G RoRpPREBoS SRECBRAFR LT y0F Said

assessknghjesuitability of at | east one of said one or

nor e candi date segnented representations of said text

obj ect to serve as said new segnented representation

oof sakdpkexbaobiceet-giagdedi ecakdi By gakdeah Lgagt one
candi dat e segnented representati on of said text

obj 66 eCitingt ciogPad§8§sed to be not suitable to serve

as said nﬁﬂk%ﬁgﬁﬁﬁhﬁﬁyr§EE§§§E£§thOBuQEaﬁﬁlﬂt§eéf at
object. 10. The nethod according to claim9 ,” wherein

saudea§§e§§ﬁn@fu§ab§s@aeoﬁramor@a§ﬁnéhéaéﬁ papesntgd
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prono e classifier techni que
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salde@e@e@amamgo@foiasdldnee&m pbriectandi dat e

segnent ed

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 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 comprisesf

converting said text object into said one or
more candidate segmented representations of said text

object.
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representations of said text object conprises:
converting said text object into said one or nore

w@andiease segnented representations of said tBXE/IB2006/052295

object .13. The nethod according to claim 12, wherein
said converting is perfornmed by an automatic
segnentation algorithm 14. The nethod according to
claim12, wherein said selecting conprises: obtaining
B r St SEitid GO odaidd trextlagh) det ¥PSKEATDY 2auser
aut oy &aling assersimgr@S i abi biibhnak iat skgaeht@R8on
of said one or nore candi date segnented

r epreclsEtidtions of said text object to serve as said
new segnented representation of said text object,
wherein said assessing is based on conparing a

¥ ol it e gfc apgidd nep dloe 1w e pr dgentiateireanioagsi d

t ext ject W andi dat e pronunci ation
assé%%%%éﬁ}%gﬂqéﬁégl %%'I east one candi date segnented

r epr esent afitenindfngsai d epees colbpeédon addsdiidcardicngbiect
sai t, 1le on \ndi dat e segnented representation

of g%?ﬂ“%%%%’é%fgﬁﬁs if it is assessed to be not
sui t abl e tawtserre cad lyaked seewisggeestedabepiegentaticon
of said text object.,15. A_device for..correctin

ot oriH adHh B S bR CGbf s G GRS g sth
obj ecdpressydthetdscalfl yagenersadte difjrrom act extrvebjeectaid

t ext™

L o] A RO R B A TGl g - et PRIGEd

for wedesim Haid idssxdimidt iidd based on comparing a

15.

pronunciation of said spoken representation of said
text object with the candidate pronunciation
associated with sald at least one candidate segmented
representation of said text object; and

discarding said at least one candidate segmented
representation of said text object, 1f 1t is assessed
to be not suitable to serve as said new segmented

representation of said text object.

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 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
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pronunci ati on of said speech object, which initial
pronunciation is associated with an initial segnented
WO 2preeend ati on of said text object, is incorrRCI/B2ed52295
means arranged for determ ning, in dependence on said
determnation if said initial pronunciation ofsaid
speech object is incorrect, a new segnented
[ ePLesantaklan gbigakd kextebiect, Whhell BEYnented
segnented representation of sald text object’is
assoebaesenipthon aéwspiontisztapPoRCEl wail@hspewch
obj &Gt en 8y Eggr%\éh‘ﬁgtﬁgﬁ%‘é' 0g; hoccleal Hg}éctf ygt her
conprising: meahs arranged for storing sald new
segrsbedatepr @seht at new pirosangitexpnobfeetidwhberch

ser\(/)%ﬁe%sﬁ a basis for a synthetic generation of said
speech obj'ect with said new pronunciation. 17. The

devi ce according to claim15, wherein said neans
for determ.ni sai W, se n

r e n ne g o
e SR EAEon S5 CEAM L &0, Caf Bl SC ORGP rEas: CRERRLSing
arranged fesngenerahbpgd dbe etombng candi datvesegmented
segnented representation f said.text object, wherein
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a respective andi,l%i?te ronunci ati on of said speech
obj €7 851t Yiean$3a &ﬁ@{;é’#’&#%&ﬁ@&f)%g sai d new

segnented representation of said text object fromsaid
one or nore candi date se%gent ed representati ons  of

I5ai e EVEFe GCCOTEANITRE GediEe laccUPErfRg™t §2¢ alifns
17, a%%%‘?je@ Fird geRansianhnged of ekws ekeabihRgasai d new
Seg?ﬁg&%sentation of said text object comprises:
means arranged for 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
means arranged for selecting said new segmented
representation of said text object from said one or
more candidate segmented representations of said text

object.

18. The device according to claim 17, wherein said means
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 prompting a user to select

said new segmented representation of said text object
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representation of said text object fromsaid one or
nore candi date segnented representations of said text
W@Rjoeoo7260npri ses: neans arranged for pronpti NBCHIBE&052295

to select said new segnented representation of said

text objectfromsaid one or nore candi date segnented
represent ations of said text O%J@ ct. 19. The device
accdﬁrd%“héatléio&nﬁ A1 7O &P 984 d Sﬁgg\ﬁgzgfar anged for
genefciridi@rsaitd one o gHire reandioddte tsegnent ed
representations of said text object conprises : neans
arranged for obtaining a representation of said text

0D etle SREKRE Rt 1SRG NG 1EaNd 73r irgednf @aid means
converting said spoken representation of said text

obj SIS ST RS ITGr €3dandPGald S€GFefEd date
repr, AdOnefesid divds o eetia 2@xtThejdev ce

according to claim 19, wherein said nmeans arranged for
sel EMATYSKH 'd new segnented representation of said

text obj eqle O SALLNG R HREEnABIRIaLE 288ABAEEEN of
representations of said text object conprises: neans

ar r sfgetl fegrt ahismd isien séssisrg asddi tability of
at |east gne of aoﬁlaglal A RS candidate gsegarahed

representations text object to serve as said
new rsEyresHIEh ttiepr exfernaitd drexsf okdiad tt dxtoolsipdét ongn@r

nmea r ! | ' | id text
Endi IR AGale Sa A sesk ipeaia oo
obj edijedmn case it is assessed to be not suitable to

20. The device according to claim 19, wherein said means
arranged for selecting said new segmented
representation of said text object from said one or
more candidate segmented representations of said text
object compriges:

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 object; and

means arranged for discarding said at least one
candidate segmented representation of said text
object, in case it 1s assessed to be not suitable to
serve 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

51



serve as said new segnented representation of said

text object. 21. The device according to claim17,
wob@rednseai d neans arranged for generating sarPCI/mBE0652295

nore candi dat esegnent ed representations of said text

obj ect conprises : neans arranged for converting said

text object into said one or e G i dat e, segnent ed
opr e bR ST O GALT SRR IReT e
accafshyeti 6 ¢l ai m 21, wherein said nmeans arranged for
sel ecting said new segnented representatiq f said,
text obj eCieF O REEH GO Or Cﬁﬁlr%@%&ﬁ@i c‘f&tlgl g?@f?ﬂeﬁ?’é(ﬁm
reprasentadi @nsnoOfors aidh & @xdn Ol LRMses: means
arranged for obtaining a representation of said text

obj eEEPRPHREFP HyPTES L@%fﬁa%%%ﬂb&rﬁéﬂ for

automatically assessing a suitability of at |east one

of said one or nore candi date segnented , )
F2pridze it N L GIOEHINY ttexiClohect] t ohseiaiE £ ighgans

new W&dféﬁpé@is&rﬂiﬁisgi A iQf A Gdcfdn QY ect,

wherel n sal d assessi ng based on conparing a

pr ontel e ¢re bfos i ok drexte st dt99h Ssei s aing or
text, obi ec nd‘ic%i‘cé %%}&ﬁt&ﬁ%%&@ of said text
assocl ated wt sal at east ne candi dat e segnent ed
represeetat¢ompoiseni d text object ; and neans
eqmont ed T e, T Bis R S EsER R don of
it isabEdsessedbiede smikesuiliall erderiserve as said new
segment ed I{eefr{sesaernrtaar}gie% f%fr Sa%it%matically 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 said text object with the candidate
pronunciation associated with said at least one
candidate segmented representation of 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 sald 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

thereof.
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text object. 23. The device according to claim 15,

wherein said device is a portable tel ecomruni cati ons
wa@lea70e7266¢ a part thereof .4 . A software appl PCHIB2005/052295

product for correcting a pronunciation of a speech

obj ect, wherein said speech object is synthetically

generated froma text object in dependence on a

gnent representation of said text object, said
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performthe steps. of .: termning if an initial .
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representatjion of said text object, is . incorrect; and

det &SHiMiRY,SGth Sad¢ ISCLTYFS @PRHER tiRE PERAYCT being

i ni tdrdodRle@NynEhahi OGSl :2RRREN c0RE8Cn | Snd being
incorrect, a new segnented representation of said text
obj REIghred RewrsBErEht '@t rdifiss @it at i on of said

text obj e@etie%na%%%i atred i Hh +3 N WBHARBAGEEBHhOBOkai g

sai d speech object. o o .
speech object, which initial pronunciation is

associated with an initial segmented representation
of said 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 of said
text object, which new segmented representation of
sald text object is associated with a new

pronunciation of gaid speech object.
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