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Speech recognition is the process by which an
audio input signal is received and the verbal content of the
input signal is determined. The verbal content is then
further processéd to obtain the desired action. The verbal
content can be a transcription of the speech of the input or
merely a general statement of content. Additionally, the
speech recognizer itself can be 1located at the user
terminal, as in United States Patent No. 5,111,501 or in the
network as in United States Patent No. 4,922,519.

Since error exists in the determination of verbal
content, systems have been established whereby the user is
asked to repeat the request if the speech recognizer is
unsure of the content. 1In this regard, a study of customer
interaction with speech recognizers is reported in "Serving -
Customers With Automatic Speech Recognition - Human-Factors
Issues" by Wattenbarger et al, AT&T Tech. J., May/June 1993,

pp. 28-41.
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- The present lnventlon is directed to a speech
recognizer system for use with a network comprising a first
terminal from which an input signal is generated onto the
network, speech recognizer means for estimating wverbal
content of the input signal, feedback means for directing an
output signal comprising one or more approximations to the
first terminal and confirmation means including selection
means at the first terminal for confirming the correct
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Z‘Surm‘ary of the Invention According the to the invention th
a method of speech recognition in tel econmunication network
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placing an inpdt signal onto a network, estimating the
verbal content of the input signal on the network and
transmitting the estimate back to the first terminal for
confirmatiqnn Of course, if the speech recognizer is
certain of the speech content from the input signal,
feedback of an estimate to the first terminal rneed not be
performed.

This invention also provides for error reduction
in speech recognition systems comprising the steps of
providing an estimate of the verbal content of an input -
signal to the user and receiving confirmation of a correct
approximation from the user.

Brief Description of the Drawings

G The figure is a schematic block diagram of the

A

system of the present invention.’

Description of the Preferred Embodiment
In the preferred embodiment, the present invention

is used with a telecommunications network 1 connected to a
first terminal 2 from which a user generates an input signal
4 onto the network 1. The input signal 4 is transmitted to
a speech recognizer 6, also within the network 1, where an
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Description of the Preferred Enbodi nent In the preferred enbodi nent, the
present invention is used with a tel ecommuni cations network 1 connected to
a first termnal 2 fromwhich a 20 user generates an input signal 4 onto
the network 1. The input signal 4 is transmtted to a speech recogni zer 6,
also within the network 1, where an -3-3estimate, including one or nore
approxi mati ons of the verbal content of the input signal 4, is nmade. The
estimate of tastimabel itwoledingomoorembed LppPdximapildbnsiehaheSvealbal is

transmtted b t | £ st ):nal_42,f ot _u 5 onfirnation. ce
t he correct vgtgﬁg%ﬂgp%?o%(}?éﬁéﬁ%%{ irgsl%glc‘;’lr%v i4|’ nad %gg?he '@%eeresaﬁl A 1°|fr 5%
terminal 2, therbalocrBteBh iis ppoverted to sonphsputt ségerdh8nwhichois

exanpl e as deggshbRdct8aUnibhest Stdf e At effrd¥0. deBR2n&19 $0 Pg&ldeluis%r
mcorporatgd hergln bg,reference. 10 In 1ts preferred | _
enbodi nent? tFRPFHIFBREEERN naPnoe; £hg, corBReti verbRlcARprexinatiopedst ed

devi ce such asomfishefhobg pthggegsént at hechet idetha\ddishidal si2al  @hepl ay
information is processed to complete the exchange, for
example as described in United States Patent No. 4,922,519
to Daudelin, incorporated herein by reference.

10 In its preferred embodiment, the first terminal 2°
is an automatic device or a user operated device such as a
telephone plugged into the network having a visual display
20 such as Caller TI.D. In practice, however, it is
understood that any device producing a variable signal on

15 the network can be used.

Preferably, a user is able to speak into the
microphone 22 of a telephone, for example, to recite a
desired number to be dialed, to recite whether a call is to
be collect, charged to a calling card, person-to-person,

20 etc., to recite a person’s name for which a number is
requested or to provide other information. The speech is
generated onto the network as an input signal 4, either in -
analog or digital format depending on the equipment making
up the first terminal line interface 26.

25 Within the network 1 is a speech recognizer 6
which receives and processes the input signal 4. A suitable
speech recognizer is a CONVERSANT CVIS, manufactured by
AT&T. o B - |

If the speech r'e-cogni,éer. 6 is sure of the verbal

30 content of the input signal 4 (greater than a predetermined
percent certain, e.g. >90% certain) the speech recognizer 6
passes the information to the switch 10 or other processing
device as required. If, however, the speech recognizer 6 is
not sure of the verbal content of the input signal 4 it will

35 provide an estimate of the vegzbal content in an output



28 such as caller I.D. In practice, however, it i's understood that any
devi ce producing a variable signal on 15 the network can be used.
Preferably, a user is able to speak into the m crophone 22 of a tel ephone,
for exanple, to recite a desired nunber to be dialed, to recite whether a
call is to be collect, charged to a calling card, person-to-person, 20
etc., torecite a person's nane for which a nunber is requested or to
provi de ot her si ghanired j OGompha s1pGCCHné s SCMREAL CALRRLG i A IRAOLE AheAn

i nput signal 4 gl her in anal og or glg|ra| for mat ~dependi ng on the

equi prent mak’hY BB FRBEEPFet CPeFRPNEITFF neeTMIRA} & o5 copfirmation of
Wthin the netherkstimate speeselecedognicfeand aprokima®diones and processes
the input signal 4. A suyi eec e izer is . a ccyv RSANT CVI S,
manuf act ured by AT&T. | %E%%gkggégéh ‘?%‘%o%%?%&r etbe%nlﬁi're og‘%eavé’ﬁﬁé’lalso
content of 3t h@lfRpaY S0gm@d £hgranyt t$itanal pd eilet énnanddgperaderfiormat
certain, e.g.wh8R%eak! 2bNkhkheisReeeR hatRANIZ ), ép%gs%ﬁet Hﬁdéﬁ{e?{é“%}fho”
to the switch 10 or other,groie55|ng device as required., , however, the
speech recognF grogtput signal 8 on"the network to the first terminal 2.

One example of a digital output format is DTMF, which is
preferred for use with the present day equipment since most

10 all current terminal systems can decode DTMF. Of course,
other formats may be used when special equipment such as a
modem is available. The display 20 of the terminal 2 will
then decode the signal 8 and visually present it to the
user.

15 At the first terminal 2 the output signal 8 is
received and at least a portion thereof, i.e. one
approximation, is presented to the user for confirmation.
In its preferred embodiment the most probable approximation
will be displayed first, folloWed by the next most probable

20 1if the first is not selected or confirmed.

Of course, although a visual display 20 is
preferred, the presentation can be audio via a speaker 28, -
visual or both, with visual alone or in combination with
audio being preferred in most instances due to the speed of

25 presentation and reduced need for user alertness where the
visual information can stay on a display 20 until the user
wishes to remove it, by confirming the correctness or
selecting the next approximation.

However, for car phones where the user has his

30 eyes on the road or with telephones that do not have a
visual display, audio presentation via speaker 28 1is
available alone or along with the visual display 20.

In situations where an audio presentation is made,
"barge-in" capability is especially important so a user does

35 not need to wait for the end of the audio presentation to



not sure of the verbal content of the input signal 4 it will 35 provide an
estimte of the verbal content in an output -4- signal 8, conprising one
or nore approximtions of the verbal content, to the first termnal 2 for
confirmation of the estimate or selection of an approxi mation. Preferably,
the first termnal 2 has a visual 5 display _20 and the output signal 8 is
in adigital format when sent to the first termnal 2 to speed t he novenent

of the outputcsifiigh 8 ONcdPeediet V&%Sﬂfré}@:.:ﬁ@@icgﬁrsértef 2. chBe ﬁéﬁ{?p' e

of adlglta|§ﬁh%nf0r% DTgI\/F na){'a IS re erred uuse W th

present day s5in LN oF 2y ?e%& PWF nthal uses: kasmekA 2

decode DTMF. cditfmmts;eon eirheeqghes tedrsothyr b@pﬁeﬁm&tﬁmrﬁ pg?l eépﬁegsﬂﬁant

decode the sy sinan8 kErpdd®ad, 38 Boekifly LHtq dHe Tl cfophone ' 227,

the first X erdunidig 2 ttke outprasentation, i s thereby terminating the
presentation of the previous approximation without having to
listen to the entire presentation.

The preferred visual display 20 can be of any
type, including a Caller I.D. where a line or more of

10 alphanumeric text is presented in an LCD display, a P.C.
monitor, a CRT display, a vacuum fluorescent display, an LED
display, a video telephone, a still image telephone, etc.

In implementing the speech recognition system of
the present invention, a communication protocol must be

15 defined for transmitting the output signal 8 from the
network 1 to the first terminal 2. Definition of the
protocol ‘requires that the variety of possible terminal
types and visual displays present in the network be taken
into account. Several methods are currently envisioned

20 herein, including a bidirectional protocol, a terminal
specific protocol and a unidirectional protocol.

A Dbidirectional protocol requires that the -
terminal 2 respond to the network prompt and describe the
capabilities of the terminal 2. The network can then direct

25 an output signal 8 to the terminal 2 which matches the
capabilities of the terminal 2. For example, if the line
interface 26 of the first terminal 2 has a high speed modem,
the output 8 Will be set faster usxng the modem protocol.

If the term1na1 2 is a v1deophone or still image telephone,

30 the system will generate an output signal 8 comprising a
video image for transmission to the visual display 20
terminal 2. If the terminal 2 can. display more than one
approximation, the estimate may be transmitted by the
network for visual display of more than one approximation

35 and prompt the user by synthesized speech, etc., to choose.



received and at leas t a portion thereof, 1i.e. one approximation,
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orfant so a user .does 35 noi. need to t for the-end of
rgh+%hz?% a termina specific protoco based on the
information on the specific terminal. This approach,
however, would only be effective in a small network where a
network administrator has control over all of the installed
terminals.

With a wunidirectional protocol the network
transmits both a digital feedback for wvisual display and an
audio synthesized speech feedback for audio presentation to
the user at the first terminal 2. The format is fixed and
the specific terminal can ignore or display the digital
feedback for visual display. Of course, this is the most
simple protocol, however, it does not allow for
customization to specific terminals.

When the presentation is made to the user at the
first terminal 2, the user is able to confirm a correct

display 20 is preferred,gthe presentati on can be audio

th

by

t he

estimate. This includes the ability to indicate that a-

correct estimate is displayed or request another alternative
if additional alternatives are available. If a multi-line
display, e.g. a CRT display is used, the confirmation means
includes selection means to select from the approximations
displayed, to scroll down. or bring up a new screen of
adaztional approximationsgfetc.f " Such means includes a
keypad 24 or a voice'input into microphone 22.
Additionally, the feedback can be augmented with
other information resulting from the query of a database
with a recognized input or the most closely matching
approximations of an input. For example, in a telephone
directory application response to an input signal may
include an estimate including the most closely matching name



+5- cdnfirma correct approximation or request the next selection. The
barge-in feature allows the user to make a confirmation or request another
approxi mation, by depressing a key on the keypad 24 or speaking into the

m crophone 22 5 during t he present ati on, t her eby term nating t he
presentation of the previous approxi matiofi without having to listen to the
entire presentation. The preferred visual display 20 can be of any type,
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| Example
A user at a first terminal 2, having a visual
display 20 comprising a Caller I.D. device, associated with °
10 a network 1 which employs a speech recognition facility
lifts a handset and dictates a telephone number of another
terminal 14 he wishes to be connected to into the microphone
22. An input signal 4 is placed onto the network.l and is
directed to a speech recognizer 6. The speech recognizer 6
15 estimates the verbal content of the input signal 4, i.e. the
telephone number recited by the user, produting an estimate
of the verbal content of the input 4 comprising three (3)
approximations.
The estimate is coded in a digital format and is
20 transmitted as an output signal 8 in a DTMF format to the
first terminal 2. The approximation considered most
probable by the speech recognizer is displayed on the Caller
I.D. LCD display 20 and a speech synthesized voice recites
the number through the speaker 28. If the displayed
25 approximation is the one the user desires, the user
depresses the "*". key on the keypad 24 to confirm the
number, thereby'directing the network to attempt to reach
the other terminal 14 associated with that number. A barge-
in feature stops the speech synthesized voice when the key
30 is depressed.
If the first approximation displayed is not the
correct number, the user depresses the "#" key on the keypad
24 and the next most probable approximation appears. Again,
a barge-in feature stops the synthesized voice reciting the



imt o .account . Several nethods are currently envisioned 20 herein,
including a bidirectional protocol, a termnal specific protocol and a
unidirectional protocol. A bidirectional protocol requires that the
termnal 2 respond to the network pronpt and describe the capabilities of
the termnal 2. The network can then di re8t =25 an output signal 8 to the
termnal 2 which matches the capabilities of the termnal 2. For exanple,
if the |ine ifkes% acappoximatdon r sander peaing haecitiingh spbed npexh

the output 8 yhditobfnseiod aFhER eﬁén@#t-hﬁegvci@ﬂafgﬁté;@éa éx{ the k@@haal

is a vi deophone or still |mage t el ephone he system wi | enera
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di splay 20 tefshfittms.thd fappiostigiating by Geprdisyingy ther € *t'hrayob the
0 opl y of® Mt HAA T b B S Pos PRk FBrEaE L%%ie% ke TEaF yackdsd
synt hesi zed sglematetwexk,lto choose. -

While the present 1;1ventlon has been described in
detail with reference to specific embodiments thereof, it
will be apparent to those skilled in the art that various

10 changes and modifications can be made without departing from’
the spirit and scope of the invention.



I'A" t he*bi directi onal protocol a term nal which does not respo eBeenRe laced_
pronpt will be considered to not have any visual display 20 an
8 will be in the formof synthesized speech. 5 '

specific protocol, the network 1 stores a table of the |dent|t|es of eac
termnal 2 and utilizes a termnal specific protocol based on the

I nformation on the specific termnal. This approach, however, would only
be effective in a small network where a 10 network adm nistrator has
control over alQlaivhs:t he installed termnals. Wth a unidirectional protocol
the network transmts bhoth a digital. for | dis and, an
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correct

one or more approximations of the verbal content of the input signal, and
confirmation means at the first terminal for confirming or selecting a correct
approximation of the verbal content of the input signal.

10 2. The speech recognizer system of claim 1 wherein at least a portion of
the output signal is in the form of a digital signal.

3. The speech recognizer system of claim 2 wherein the first terminal
means comprises visual display means for presenting at least one of the one or more
approximations of the estimate of the verbal content.

15 4. The speech recognizer system of claim 3 wherein the visual display
means is a caller L.D. device, an LCD display, a CRT display, a P.C. monitor, a
video terminal display, a video telephone, a still image video display, a still image
telephone, an LED display or a vacuum fluorescent display.

5. The speech recognizer system of claim 1 wherein at least a portion of
20 the output signal is in the form of synthesized speech.

T - 6. The speech recognizer system of claim 2 wherein the at least a portion
of the output signal is in the.form of synthesized speech.

7. The speech recognizer of any of the preceding claims further
comprising barge-in means associated with the confirmation means.

25 8. The speech recognizer of claim 3 wheréin the visual display means is
capable of displaying a plurality of approximations simultaneously.

9. The speech recognizer system of claim 8 wherein the confirmation
means comprises selection means for selecting the correct approximation from a

* [ L ] H *




estimate. This includes the ability to indicate that a correnﬁssasaﬁﬁmemRe‘ilird

I's displayed or request another alternative if additional alter
available. If a multi-line 25 display, e.g. a CRT display is us$m‘|m
confirmati on neans includes selection nmeans to select fromthe

approxi mati ons displayed, to scroll down or,.bring up a new screen of
addi ti onal approximations, etc. ~ Such rréams? I ncl udes a keypad 24 or a
voi ce input into m crophone 22. 30 Addi tionally, the feedback

can be augnent glusalityrofolidplayédipprofitdationd. esul ting fromthe query of a
dat abase with a recogni zed I nput or the nost closely matching

approxi mati ons of an input. For exanple, in a tel ephone directory
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5 11. The speech recognizer syétcm of any of the preceding claims wherein
the estimate further comprises additional information related to the verbal content of
the input signal.

12. The speech recognizer system of claim 11 further comprising means
to access a database containing said additional information.

10 13. The speech recognizer system of claim 11 or claim 12 wherein the
verbal content of the input signal comprises an identification of second terminal
means and the additional information comprises telephone numbers corresponding to
the one or more approximations of the identification of the second terminal means.

14. A method of speech recognition in a telecommunication network
15 comprising the steps of estimating within the network the verbal content of an input
signal placed onto the network from first terminal means, and transmitting an
estimate of the verbal content of the input signal back to the first terminal means for .
confirmation.

. _ 15. The method of claim 14 further comprising the step of digitizing the
20  estimate prior to transmission to the first terminal means.

16. The method of claim 14 or claim 15 wherein the estimate comprises
one or more approximations of the verbal content of the input signal.

17. The method of claim 16 further comprising visually displaying at
least one approximation of the estimate at the first terminal means.

25 18. The method of claim 16 or claim 17 wherein the approximations are

presented sequentially at the first terminal means with the most probable
approximation presented first and the successive next most probable alternative, if

AR




the confirmation feature can include automatic dialing of 5 the sel ected
approxi mation or a request for the next screenful of approxi mtions.

Exanple A user at a first termnal 2, having a visual display 20 conprising
a Caller 1.D. device, associated with 10 a network 1 whi-.ch enpl oys a speech
recognition facility lifts a handset and dictates a tel ephone nunber of
another termnal 14 he wi shes to be connected to into the m crophone 22. An

i nput signal 4 is placed onto the network 1 and is directed to a speech:
recogni zer 6. aYepresemeditheprafighonlyif the previeus; aligrmative has natbben confirmed:  of

the input signal 4, -i.e. the tel ephone nunber recited by the user,

produci ng an estinateﬂgf the verbal content of the input 4 conprising three -

(3) approxi mations. THeE: ddeimathed okclaigy L¢jor ¢laim 47 sthersin 2 plusality 8fd i s 20

transmtted asapproxdmifions e gitalltaBeduslypprlededted &rth@first @rififalfi rst  terni nal
2. The approximation considered nost probable by the speech

recogni zer is displayed on the Caller |1.D. LCD display 20 and a speech
synthesi zed voi'ce reciz0eThemeetinttiany dfiviaimgli4td ¢9 fyrdrk eomphising the stefof

di splayed g confirming a correct estimate.

21. The method of claim 19 further comprising the step of confirming a
correct estimate by selecting the correct approximation. '

22. The method of any of claims 14 to 21 further comprising the steps of
accessing a database in response to the verbal input and providing additional
10 information with the estimate.

23. A method of error reduction in speech recognition in a
telecommunications network comprising the steps of providing an estimate of the
verbal content of an input signal placed on the network from first terminal means
back to the first terminal means, said estimate comprising one or more

15 approximations of the verbal content, and awaiting confirmation or selection of a
correct estimate from the first terminal means.

24. A speech recognizer system for use with a telecommunication
ww. .. Detwork, said system being substantially as described with reference to the
accompanying drawing.

25. A method of speech reéognition in a telecommunication network,
said method being substantially as described with reference to the accompanying
drawing. |
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25 apioroxi mation is the one the user desires, the user depr mRe laced ]
~key on the keypad 24 to confirmthe nunber, thereby directin “H‘l l‘

to attenpt to reach the other termnal 14 associated with th :
barge- in feature stops the speech synthesized voi ce when the key 30 is :
depressed. If the first approxinmation di.gpl.ayed is not the correct nunber,

the user depresses the "#" key on the keypad 24 and the next nost probable
approxi mati on appear 5 t hesi zed
voi ce reciting the mﬁ%@mmmwem ting the
next appr oxAhsixaetn when t he "#" key is depressed on the keypad 24. \Wen the
correct approxi ma)\l &eﬁl%r u&e&,ltﬁg lbéoﬁn{lﬁ] rp&, by
depressing the " ggsgﬁy on t t%ad d t he cal :} e ot héin
exchange 143% WPBt goneral or ch 4 ()5 hipertsd thas
been desgr i $pedch recognizer (6) for estlmatmg the verbal content of the input signal (4). The

speech recognizer or associated equipment then directs an estimate of the verbal content

as an output signal (8) back to the first terminal, the estimate including one or more

approximations of the verbal content of the input signal (4). At the first terminal (2)

_ the user then confirms a correct estimate, or selects from a plurality of approximations,
10 the verbal content of the input signal (4).

Fig. 1

i~
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detail with reference to specific enbodinents thereof, it will be apparent
to those skilled in the art that various 10 changes and nodifications can
be made without departing fromthe spirit and scope of the invention. 9
CLAIM5S 1. A method of speech recognition in tel ecomuni cation network
conprising the steps of placing an input iygnal onto the network froma
first termnal, estimating 5 the conten f the input signal within the
network wi thout reference to a user prestored input signal, transmtting an
out put signal conprising an estimate of the content of the input signal
back to the first termnal for confirmation, said estimte conprising nore
t han one approxinmation of the input signal and confirm ng one of the nore
t han one approxi mations. 10 2. Anethod as claimed in Caiml
further conprising the step of .digitising the output signal prior to the
transm ssion to the first terminal. 3. A nmethod as clained in Caim1l
further conprising visually displaying one or nore of the approxinations of
the content of the input sigdﬁ at_th k;hstgéer?inal. 4. A nmethod as
claimed in Caim3 wherein t apge oxi fongar ¢ presented
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15 sequentially at the first termnal with a nost probabl e} REPLANCEMENTOSHEET
presented first and a successive next nost probable alternalive péefeﬂh.iiﬁ
after said nost probabl e approximation onIY i f the nost profpdmte: ®.0 FV- ...
approxi mati on has not been confirnmed. 5. Al'nethod as cl ai neé
wherein a plurality of the approximations are sinultaneously presented at
the first termnal for confirmation. 20 6. A speech recogni zer
system for use with a tel ecommuni cati on network, said systemconprising a
first termnal neans for generating an input signal having a verbal content
onto the network, speech recognizer neans connected to the first term nal
means for providing an estinate of the verbal content of the input signal,

f eedback nmeans connected to the speech recogni zer neans and the first

term nal neans 25 for USERDISPIGA SPEE ) i [ONSYSEEMat e from t he
speech recogni zer nmeans to the flrst term nal neans sald estimate
conprising at least a plurality of approximtions of the verbal content of
the input signal, and confirmation neans connected to the network at the
first term nal for confirmng one fromsaid plurality of approximtions. 7.
The speech recognizer. systemof Caim®6 wherein at |east a portion of the
30  out put ?k@ﬁsﬁﬂﬁehnﬁﬁupne formof a digital signal. REPLACEMENT SHEET
10

The present invention relates to the field of voice or speech recognition and

10 more specifically to speech recognition in a network.
Background of the Invention

Speech recognition is the process by which an audio input signal is received

15 and the verbal content of the input signal is determined. The verbal content is then
further processed to obtain the desired action. The verbal content can be a transcription
of the speech of the input or merely a general statement of content. Additionally, the
speech recognizer itself can be located at the user terminal, as in United States patent
No. 5,111,501 or in the network as in United States patent No. 4,922,519.

20 Since error exists in the determination of verbal content, systems have been
established whereby the user is asked to repeat the request if the speech recognizer is
unsure of the content. In this regard, a study of customer interaction with speech
recognizers is reported in "Serving Customers With Automatic Speech Recognition -
Human-Factors issues" by Wattenbarger et al, AT&T Tech. J., May/June 1993,

25  pp. 2841,



8. The speech recogni zer systemof Caim7 wherein the first|| tREFTACEMENESHEET
conprises visual display neans for presenting at |east one sai d

plurality of approximations of the estimate of said verbal weent.0.&. JUHh 4906,
speech recogni zer systemof Caim8 whereis the visual displ L
a caller 1.D. device, an LCD display, a CRT display, a P.C. nonitor, a

video term nﬁ%‘fﬁ’%@%@‘?o tel ephone, a still inmage video display, a

still image 2 ; di splay or a vacuum fl uorescent display. 10.

The speech recogni zer systemof C aim6 wherein the output signal conprises
synt hesi zed speech. 10 11. The speech recogni zer of any of C ains
6-10 further conprjgédidinBahaey thd imRafRen HePIRPreddéda eehodUH spedtht | on means.

12. The speech recogni zer of Caim8 wherein the visual display neans is

capabl e of dregpgmisiomin ®lgcbmiminidation hetaopk comprdingtie stepsiof piacigusl inputl 3. The
speech recogni zer systemof Caim1l2 wherein the confirmation 15 neans

conpri sess sesigndlionto the aetwdrkfram hdirst texminale estimatingt the, ppntenti afdbe mpuf sigmala
plurality of displayed approximations. 14. The speech recogni zer system of

C ai m 13 whewithin the aetvark svithent referprcede gpisesprestorad igputifignal,teapsmittisgenat ed
with a visual display, a touch screen vyisual display, a keypad on th

termnal or ?F\EHWSSIWX CPRE HWEH@%@%I@SH‘%@HWRHH.@%HPW SlanID backdo st

speech recogni zer stem of . any .of Clains 6-.14 wherein the estinmate further
Sompr i ses adSPBhEr coRfiRarian, S1id seupls fomarishe MAte fiAn Qng, APEFAIBRIN f thh o,

input signal, and confirming one of the more than one approximations.

The invention also provides a speech recognizer system for use with a
telecommunication network, said system comprising a first terminal means for
generating an input signal having a verbal content onto the network, speech recognizer
means connected to the first terminal means for providing an estimate of the verbal
content of the input signal, feedback means connected to the speech recognizer meaﬁs
and the first terminal means for directing an output signal of the estimate from the
speech recognizer means to the first terminal means, said estimate comprising at

10  least a plurality of approximations of the verbal content of the input signal, and
confirmation means connected to the network at the first terminal for confirming one

from said plurality of approximations.

Brief Description of the Drawi

15 The figure is a schematic block diagram of the system of the present invention.

Descriotion of the Preferred Embodi

In the preferred embodiment, the present invention is used with a
telecommunications network 1 connected to a first terminal 2 from which a
20  user generates an input signal 4 onto the network 1. The input signal 4 is

transmitted to a speech recognizer 6, also within the network 1, where an



signal. 16. The speech recognizer system of C aim 15 furt hieREBORQEMENT SHEET
‘means to access a database containing said additional infaermtign hﬁ-ﬁv

17. The speech recogni zer systemof Caimg5 or Caim16 WhBstei: 4 ma.l.
content of the input signal conprises an identification of-
means and t He AJM{ Sti onal i nformation conprises tel ephone nunbers
corresponding to the one or nore approximations of the identification of

sai d another term nal means. any, presented thereafter only if the
previous alternati heMmtlmdtoflspmchcreadghiﬁmdn td&onﬁlmimtohmétmrkcdoaipﬁsirfg or
claim17 wherein a plurality of approxinations are sinultaneously presented
at the firstthesteps o8 placing. anminputsigniab antefthe ngtwork fiom arirst Aenminalgestimatingr
conprising the step of 5 confirmng a correct. estimate. 21. The net hod of
claim 19 5f urtilﬁépméﬁtn‘?frﬂ@ ppt ﬂﬁ@a]s‘f”abméhe BewOrk Wilth@“tée@ﬁ?ﬂcéé‘? ad15er presterag,

| ect th ti 22. . Th t hod f cl 4
21 f‘;ﬁlr {hor oMYA EGre e GiE 8 oyl sEseL Pl o s Of (e cBmRRos 62 ho.
ver t. 23.
oA S LA B o
than one approximation of the input signal and confirming one of the more than one

approximations.

10 2. A method as claimed in Claim 1 further comprising the step of digitising
the output signal prior to the transmission to the first terminal.

3. A method as claimed in Claim 1 further comprising visually displaying one
or more of the approximations of the content of the input signal at the first terminal.
4. A method as claimed in Claim 3 wherein the approximations are presented

15 sequentially at the first terminal with a most probable approximation presented first and -
a successive next most probable alternative presented after said most probable
approximation only if the most probable approximation has not been confirmed.

5. A method as claimed in Claim 3 wherein a plurality of the approximations
are simultaneously presented at the first tennii';él for confirmation.

20 6. A speech recognizer system for use with a telecommunication network ,
said éystem comprising a first terminal means for geﬁerating an input signal having a
verbal content onto the network, speech recognizer means connected to the first
terminal means for prdviding an estimate of the verbal content of the input signal,
feedback means connected to the speech_recognizer means and the first terminal means

25 for directing an output signal of the estimate from the speech recognizer means to the
first terminal means, said estimate comprising at least a plurality of approximations of
the verbal content of the input signal, and confirmation means connected to the network
at the first terminal for confirming one frorh said plurality of approximations.

| 7. The speech recognjzer system of Claim 6 wherein at least a portion of the

30  output signal is in the form of a digital signal. |
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lyREM_AGEMENT SHEET

beroo B4 L B9

t el econmuni cations network conprising the steps of providi
the verbal content of an input signal placed on the networ
term nal means back to the first term nal nmeans, said esti

e gt

one or nore 15 approxi mations of the verd& content, and a
confirmation or selegtion.o COLJ estipate Jromthe first term nal
neans. 24. A spéégversgﬁéﬁ?%mggﬁsﬁpgﬁ e'; Wﬁ?‘ﬁ%&fﬁ%@ﬁﬂ’rﬂ'ﬁf@ﬁ@on
net wor k, sai i ] ' LR I rence to the
nccompany! not dobics g gL Bplay Ral tosPriginidly HIRAE bREGE Mid Pt BUs T f

t el ecommuni cadgrORinfGbNP 6K the SRHiMatcIfRed bl dostbmst anti al | y as descri bed
with reference to the acconpanyi ng draw ng. - 12- -USER DI SPLAY | N SPEECH
RECOGNI TI ON SYSTEMAU&fersEEéchAe&igﬁﬁéh systein O Clfim $ywhéem ﬁlervismapdmﬁlhﬁ nians

t el econmuni cati on network wherein an 1 nput signal generated onto the

net wor k (sl) israocaller 1.Dy.stevices an h&ID {idplay sa CRTedisplaly,taoP £ . inonitopee eldeo

recogni zer (6) for estimating the verbal content of the input signal (4).
The speech rietoinl displayy a yidegdelaphaneca stilbimage videondigplay.ca stilbimagettelephencof

the verbal content . ]
an LED display or a vacuum fluorescent display.

10. The speech recognizer system of Claim 6 Wherein the output signal
comprises synthesized speech. |

10 11. The speech recognizer of any of Claims 6-10 further comprising barge-in
means connected to the confirmation means.

12. The speech recognizer of Claim 8 wherein the visual display means is
capable of displaying a plurality of approximations simultaneously.
13. The épeech recognizer system of Claim 12 wherein the confirmation

15  means comprises selection means ifor selecting the correct approximation from a
plurality of displayed approximations. |

14. The speech recognizer system of Claim 13 wherein the selection means
comprises one or more keys associated with a visual display, a touch screen visual
display, a keypad on the terminal or means for receiving a spoken command.

20 15. The speech fecognizer system of any of Claims 6-14 wherein the estimate
further comprises additional information related to the verbal content of the input
signal.

16. The speech recognizer system of Claim 15 further comprising means to
access a database containing said additional information.

25 17. The speech recognizer system of Claim 15 or Claim 16 wherein the verbal
content of the input signal comprises an identification of another terminal means and the
additional information comprises telephone numbers corresponding to the one or more

approximations of the identification of said another terminal means.

A



e —p————T

as an output signal (8) back to the first termnal, the ‘eﬁgpmmgm-:guggﬁg
one or nore approxinmations of the verbal content of t he{li nput si

At the first terminal (2) the user then confirns a corr CMSt
selects froma plurality of approximtions, 10 the ver
I nput signal (4). Fig. 1

11

A speech recognizer system for use with a telecommunication network wherein
an input signal generated onto the network (1) from a first terminal (2) is directed to a
speech recognizer (6) for estimating the verbal content of the input signal (4). The
speech recognizer or associated equipment then directs an estimate of the verbal, content
as an output signal (8) back to the first terminal, the estimate including one or more
approximations of the verbal content of the input signal (4). At the first terminal (2)
the user then confirms a correct estimate, or selects from a plurality of approx:mauons,
the verbal content of the input signal (4).

Fig. 1



