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OF THE | NVENTI ON The invention relates to tel ecommuni cati ons and nore
particularly to 5 interactive speech applications. BACKGROUND OF THE

| NVENTI ON wo dhetrex - based speech- processi ng systens have herrwssoms7se| y used
for a variety of purposes. Sone speech-processing systens provide

I nteractive Voice 10 Response (IVR) bel ween t he system and a call er/user.
Exanpl es of applications perforned by | VR systems i ncl ude aut omat ed
attendants for persSREBRECH BLEDINFORMA TION PROCESSING-e appl i cati ons.
Custoner service applications may I nclude systens for assisting a caller
to obtain airline flight information or reservations, or stock quotes. 15
sone customm@mmgmmmo avai |l abl e t hrough the conput er - based gl obal
packet - swi fched network called the Internet, especially through the

wor | d- wi de- web Tt\enwenwyateasqwmmmm%%mmj&c“éﬂWB pages")

form ngewe tes typically include a "honme page"

cont ai n?ng%@n@%%%%ﬁlﬁﬁgﬁsd links to other web pages of the website
that provide nore information and/or services. Wb 20 pages of various
conpani es al |l ow users to obt ai pany |nformat|on access personnel

directori e,A ARGROUND OF L REINVENIGN: | on stock quotes or flight

i nformati on, : ct discs)
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typically WetBmta\ Pclude aGtdniited 288hdants for perddnHél ditectodérd " home. "
SUMVARY OF THE | NV NTI 30 In general, in one aspect the invention

provi des annd pestoraertsenvicespplisationsy Sustemapsavico enplications megdusluds7ss 2
systems for assisting a caller to obtain airline flight information or reservations, or

stock quotes.

15 Some customer services are also available through the computer-based global
packet-switched network called the Internet, especially through the world-wide-web
(“the web™) using world-wide-web pages (“web pages”) forming websites. These
websites typically include a “home page” containing some information and links to
other web pages of the website that provide more information and/or services. Web

20  pages of various companies allow users to obtain company information, access
personnel directories, and obtain other information, e.g., stock quotes or flight
information, or services, e.g., purchasing products (e.g., compact discs) or services
(e.g., flight tickets). Many websites contain similar categories of web pages of user
options such as company information, a company directory, current news about the

25 company, and products/services available to the user. The web pages can be
navigated using a web browser, typicaily with navigation tools such as “back,”

“forward,” and “home.”

SUMMARY OF THE INVENTION

30 - In general, in one aspect, the invention provides an interactive speech system



including a port configured to. receive a call fromauser and to provide a
comuni cation |link between the system and the user, nenory having personnel
directory information stored therein including indicia of a pI ural i ty of
peopl e angye Wﬁ% g information associated with each per gy Pd'

routing the call to a 5 selected one of the plurality of peop e, the rrermry
al so having conpany information store2l therein associated with a conpany
associated with the interactive speech system and a speech el enent

coupl ed tOlﬁ&ﬁdlﬁ%ﬁM@dﬂghﬁdwmyeﬁﬂﬂlﬁ&Bfahﬂwaﬁdté videavey first audio
information to the port to pronpt. the user to spea to the system the

speech el eﬁﬁ%@“&!‘é’é”%’éﬂkrm esaithesysieen and theuser, memopebaving pessenadle user
through thesdQ %nrse&. é&ﬁamgeec%g{%mg E’%eql cdpf to perform
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further coméutgugnnﬁrmmwmmoenptedmﬂmachpmﬁbnforuﬁednrmhngmetcalltd\:e port in
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15 feature%toratﬁerameaegdam nipefi Bshélael With e BRARAvegREgN [N at | east

a partially web- anal ogous format e speech el enen Ilgured to, in
response t sysem.cadaspedsh elemiont coupled toctho gorit amﬂthbmemomean;ﬂmeﬁﬂlredmment

de i nf din.t t d
Do Y oure © FabveR s ppcid iR . potf By 8 S86 % 8k & befialEl S0t o Sng
to the rOUWé@fe%i&iﬂ%\bé@aﬁﬁgﬁﬁ@Me&&véﬁﬁeM&ﬂﬂwusBththﬂ&eOf t he

conpany information stored .in the nenory are associated with each other in
pages 4P i RPBtAEECOSMIZY whugomdheuqsr@némeyfomaem&m i nf or mat i on

I ncl udi ng gﬁ:%&&@}’?%;e ﬂlegﬂ{ggﬁlgl\émeﬂ'&@pqgg%%c&k% 'cﬁmfé nfigured to

act upon e-user e user 'n a ocabulary

based upon secohdawdiv inforniationto the pargin avosrtiarice svithithe/comipany Sformiagion he speech:
el ement. The cat or| es of information further include information about
t he Iocatléwr"tﬁlf EBMPany, and products, if any, and services, if any,

of fered by the F:ﬁﬂ%&&tau&ﬁ@fﬁ@'iﬂi@ﬂﬂomhﬁsf&Eﬁﬂéb&br&ﬁ&éﬁﬂthb%lwﬁmry _
I ncl udes information avail able on a website of the conpany. The nenory and

t he spééchf@FE‘PPent are configured to convey the 30 conpany information to

the user with a‘i‘hé’£p%@éﬂ AGhdn? cghﬁéﬂfﬁtcok@gp%h% Q%HSZMQIYL%'

analogous format. The speech element is configured to, in response to a request by
the user recognized by the speech element, provide information, stored inthe . -~
memory, according to the request, and to route the call to a person indicated by the
20  user’s request according to the routing information associated with the person.
Portions of the company information stored in the memory are associated with each
other in pages of information according to a plurality of categories of information
including how to contact the company. The speech element is configured to act upon
the user’s speech if the user’s speech is within a vocabulary based upon information
25 of a page most recently accessed by the speech element. The categories of
information further include information about the location of the company, and
products, if any, and services, if any, offered by the company. The company
information stored in the memory includes information available on a website of the
company. The memory and the speech element are configured to convey the

30 company information to the user with an organization different than an organization
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WO 01/ 06741 PCTMUS00/ 19755 3 of the conpany information provided on the
conpany's website. The speech elenent is configured to access pages of
information in response to-spoken conmands from: the user associated. with
functi ons w@oe#s4y Provi ded by web browsers. The commandectiusebasrss " back, "
"forward," and "hone." 5 The speech elenent is configured to perform
transactions indicated by the wuser's 3peech. The systemfurther includes a
speech application nonitor configured to nonitor activity of the speech

el ement  andchfeky dodfpany ilifcrénation provided op @eadnipanyTs tvebsiteL The speétlcelampenic h

el ement is confjgured to store conversation data in the nenpry 10

i ndi cat i ve isfonfigured e accssipagss ?fﬂgg%@"nén G3pensf to spokencomuands fromh oo ch was

accepted a Lizg mcﬁ é'o%}gg, g?q%xcfeﬁ% SREBrdWRtC Rt t ook; and i f
t he user’ sstg%g%gﬁ&ﬁggﬁamcon igfe\énce erP)(') a pr e%l'et erm ned threshol d; and

t he speech copphindsinchude ffoavks”d‘forvard, taxd“bgmeBd to report indicia of the
conversation datg stored, by the eech elenent. The speech,application
noni tor%ts coup! g speseh ?"%@%Fﬁm Pran trapsagtions n ’fgtegh%ag‘peech

el enent is lgsgpggﬁgagd to performat |east one of disanbiguating the wuser's

speech and confirmng the user's speech. The system further includes a
control unit colklespstem fuither insindes/a speech applicatipnmeanitoncanfigated o a cont r ol

signal fromoutside.the.syste nd o di intor i on tept of the
menory in r‘gg?}%"ﬁgg“?tg o‘?ﬁ%&'sg%%?Fgefnegf %"rﬁigﬁ%.m%gdl@g ﬁ%@@'}sﬁ?e?cﬁ%ﬁ conf | gur ed
to add i nf oiseRt THSpésehelttmetiRRbMguked td 8lodd SonversationRiatadn tHermémérpe nenory,
and to alter information of the nmepory. The speech el ement is further

confi gukkd indicativeed gt least opgref; therpsercs sprechi if dhe user’s spegghvasiaseeptedds t o provi de

di sanbi guat j ' ; | : >

di sanbi guat#ﬁ%”i‘%ﬁ’g&ﬁn&;% ‘f%@%@dgﬁ%‘ﬁ@%ﬁ%@ﬁ sos})géra?ll}lhﬁf)l e people
the 25 useconfideaice delotva predetermined thiveshohidz had theispecah applieationapernitor i he

i nvention proyideg. a conputer ogram progduct ingclydi ng conputer-readabl e
i nstruction® Wé&l@?ﬁ’%}}é‘% Mave dgfﬂﬁt%’ﬁgﬁy&féfn 'F@g‘ﬂ"‘on link with
a user in repdPRsd apPlidaB6s mohfieh ifcoupled b BRThéméry tiiBigh the IntérRét! | eve

information froma nmenory having personnel directory information stored
15 The speech element is configured to perform at least one of disambiguating the

user’s speech and confirming the user’s speech.

The system further includes a control unit coupled to the memory and
configured to receive a control signal from outside the system and to modify- -~ -
information content of the memory in response to the control signal. The control unit

20  is configured to add information to the memory, to delete information from the
memory, and to alter information of the memory.

The speech element is further configured to convey information to the user to
prompt the user to provide disambiguating information regarding a person and to use

- the disambiguating information to disambiguate between which of muitiple people the
25  user desires to contact.

In general, in another aspect, the invention provides a computer program
product including computer-readable instructions for causing a computer to establish a
communication link with a user in response to receiving a call from the user, to
retrieve information from a memory having personnel directory information stored

30 therein including indicia of a plurality. of people and routing information associated



30 therein including indicia of a plurality. of people and routing

I nformati on associ ated WO 01/06741 PCT/ US00/ 19755 4 with each person for
use in routing the call to a selected one of the plurality of people, the
menory al SfopReerdlg conpany information stored therein asppgiyRbendrssl th a
conpany associated with the interactive speech system to convey first
audio information to the user to prompt the user to speak, to receive-
speech fromthe user, to 5 recogni ze the speech fromthe user, to perform
an action bﬁﬂmicmperﬁmgmemﬁbmgme&auwemedméofthe@ﬁﬂﬂﬁyoﬁ kg audi o
information to the user jn accordapnce with the conpany |nfornat|on stored
in the mnﬁhﬁﬁnemﬂ'mmmgFﬁﬁMfWW@mwmbne or nore of

the foll ow g conputer to
convey the gegaﬂﬁ 8I 0 or mat 1 on gause rrpu¥S ?o convey the
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S o igp bpsed,

i nf or mat’i of®E ¢ usef, fo p ‘éﬂf‘?ﬁ?gnbzf URRESyser
recogni zed g cﬁ,faﬁdw&a@mﬂmﬂ&ua{oqxf&ﬁaﬁm@mmaac&mﬁwwhﬂtﬂehe menory,

accordi ng 1 to the request, the conputer program product further including
|nstruct|or¢9mpmymf9m§lqm@1mndmgmeryto route the.call to a person

i ndicated by th St ace rdin to the, rrouting inf on_associ at ed
with the per son? H]ﬁ’%e’%@ @F g"?’h?‘@(ﬁ’éﬂ%ﬂ ?’ﬂ“ g@‘"?%‘ P8 ng to a
plurality géangeedeterm ned cat egories of infor mat I on, and the instructions

for causing the_conputer to recognize the user's speech cause the 20
conputdf to useme%@%ﬂma@W%@BéhW‘Wﬁ%c%V%ﬁhFWn%awof speech to

recogni ze iiﬁt? filca :%e%%fi@ ﬁ%%oﬁ%ﬂﬂ%&cbﬁﬁﬁ@%hi&&a&&ﬁh%@ 3t he menory

I ncl udes OI’ITB.tIOI’l aval e on site-of the conpany,
i nst ruct i ompartially webrasalogpus fdmacmmmmucncnsd‘mmmglﬂlecmpmadoaomrey

informatio to t cause the conmpute to convey the second audio
o ot | o RepA i hfaraHRD e i OBAUIRE it PO Ol R BEBS  of t he
conpany i nfr&b?kécﬂfytﬁé BothisiRét, ﬁ%r&h&iﬁﬂifﬁﬁﬁ%,&oﬁ&ﬂ%ﬂfe@nenﬂ?? actdddibg UCt i ons

for causing the conputer to retrieve informtion cause the corrputer to
retriedd i M@FmFﬂﬁh?Wﬁgﬁmé@H%ﬂh et dneludingsinstrustonsfer user -

255001 at ed bl td b5 RV DB P il U5 RodVoqURSorale cOMTaNS

i ncl ude "b&
to the routing information associated with the person. The memory stores information

in pages according to a plurality of predetermined categories of information, and the
instructions for causing the computer to recognize the user’s speech cause the

20 computer to use a vocabulary associated with a current page of speech to recognize
the user’s speech. The company information stored in the memory includes L
information available on a website of the company, and the instructions for causing
the computer to convey the second audio information to the user cause the computer-
to convey the second audio information with an organization different than an

25  organization of the company information provided on the company’s website. The

instructions for causing the computer to retrieve information cause the computer to

retrieve information in response to spoken commands from the user associated with
functions commonly provided by web browsers. The commands include “back,” -
“forward,” and “home.”

30 The computer program product further includes instructions for causing the
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"forward,"” and "home." 30 The conputer program product further includes

I nstructions for causing the Ills. WO 01/06741 PCT1USCO 19755 5 conputer
to performtransactions indi.cated by the user's:speech. The conputer
program pisisidderdiur t her includes instructions for causi ngdrikenmosgputer to
store conversation data in the nmenory indicative of at |east one of: the
user's speech; if the user's speech wae% accepted as recogni zed, what action
if any the. 5 conputer took; and if the user's speech has a confidence
bel ow a pr eompwtentoperforni transadtivnsl indivatedtby theaser’s spenchi.ci a of the stored

conversation data. The conputer 0 product further, incl.udes
instructions fo Ema%m%ﬁfﬁ@ﬂfeﬁﬁgﬂw&ﬁ%%ﬁsed on an
attenpt to o&ﬁﬁﬂ@ﬂb%&ré-é&w&%&t{dnsda%%ema' IndiCAFE bP 4t 1B4sPBNicdT: fheoduct
further includes instructions for causing the 10 conputer to receive a

control si aseals sperthyif theawer's speechovasiceepted @s recegnizask whakactiomifiany then r esponse
to the gontrol si . T instructd pns fok.causi,ng the, conputer to nodify
| nf or e offBHELAPE pd fc EPs poFeb Bt onin R RUP s mSiP R cl g he
conput er t ghreshdtll, kil BrEpori idiciadfthesstoredBonversitiondigtaet € i nformation fromthe
menory, and to alter information of the nenory. 15 The conputer program
product furt her Theeompier pregram peadughiyrtherincludes mstruetinns foraptingthet o: convey
informatio &p@ W6 BRded gm’ ﬂ@ ' %ﬁpe!': uating

i nfor natio%mtrnggar i'ng a %ie)?cggg, anf?n?ggﬁéfemt‘tiﬁé&é sa Fé‘géé‘%i g H’l nf or mat i on

t o di sanbi guat e Thetovepnerpogram @rodiict furthérdndhades struétions $errcanking thes- t o
contact., 20 In general, in anothe spect,. the invention provides a nethod
of i nt dPf acPREY Wyewﬁﬂﬁm@agwﬁéﬁmﬂfx mengﬁ@e@r?@a&fﬁm% on, the

met hod i ncliyielisRghst RFRE Yoikd] sighall 'rﬁemse&tﬁﬁéforu@g@gttﬂ@cdﬁﬁﬁen@ﬁbgg}i shing a

comuni cation Tink with the User, retrieving a portionof stor dat a
i ndi cat i ve inforragtionchnténrof gheguemery inchwdetinsttubiéons ferr causingi thepomputet fong t he

vl enont acP REOHAIE D PR pERERA felg® Mfeiiien S Y SHoRD aR R ol | ow ng

features. information of the memory. -

15 . The computer program product further includes instructions for causing the
computer to: convey information to the user to prompt the user to provide
disambiguating information regarding a person, and to use the disambiguating
information to disambiguate between which of multiple people the user desires to ' = -
contact. '

20 In general, in another aspect, the invention provides a method of interfacing
with a user through an interactive speech application, the method including receiving
an incoming call from the user, establishing a communication link with the user,
retrieving a portion of stored data indicative of speech for presentation to the user, and
presenting the portion of stored data as speech to the user in a web-analogous form.

25 Implementations of the invention may include one or more of the following
features.

The stored data are stored in groups according to associated titles indicative of
the content of the data in each corresponding group, and the presenting includes
conveying the title of the portion of stored data to the user as speech. The method

30  further includes receiving speech from the user, converting the user’s speech into



The stored data are stored in groups according to associated titles

i ndi cative of the content of the data in each correspondi ng group, and the
presenting includes conveying the title of the portion of stored data to
the user g sRehHgh- The method 30 further includes receiyeRgs@asssh from

t he user, converting the user's speech into WO 01/06741 PCT/ US00/ 19755 6
electrical indicia ofthe user's speecﬁ, retrieving another portion of
stored.data in accordance with the electrical indicia, presenting the

anot her poelbczmcnluidmaof&dum’lsapeeoh remmmothewbumw@stwd\dmwnhg a title off

t he anot her portion o ore ta to the user er's

speech i s e wyith e F#‘?@mﬁ% %{H %@5?@%@%&04?2 i ndi ci a of
the user’ s{#3RE&Gk! auﬂeefthém)tﬁdrbbmoﬁfofmbadmwemmrasu on of -
stored data. The indicia of t he speech are indicative of a synonym of the

title of tm@qdfmmmmhmemﬂspﬁthean@bn@mm glomd datas Jbech i ncl udes . a

el et et 1 PR PbEBE B SpeE g R Bt UEH ROANER BF el PR b A TIOCE, 0,
and. " hel pdata.IPhefifgiciiditiecbpeetharsindicgtive of @ Syrongmrofithegitiemf deranether of t he

data, and the presenting_includes conveying ech indication.to the
user of théoréalﬂaf%ﬁ@éﬁﬁ Sheuqeﬁésﬁ?ﬁ?ltm @faﬁibﬁg’gﬂ‘é&’?“&aﬁ%“l ndi cati on

i ncluding ghe word torl ufd 16 elecRIRG the'ghfbpl Nvent i on

provi des a moni tori ng system1g nitoring at |east one speech
appl i cat i ocoraistihgof: uabk,”ﬁfmwaxd;”“hgne,%g@mlandl“hdpﬁg a 15 conputer network

connect L on, a non unit coupled to th ch lication system
and tol@he’ conpdmeeﬁmrﬁém gggg.}pﬁé tﬁ(‘foﬂ%ﬂtﬂ%&fpéﬁ’%daﬁgcel ve data from
the at | eaplesaififg ﬁﬁﬁﬂﬁbc&we*m & & kpeRbh ImilicAtRn th MeQisabitiRedatndiRtehest net wor k

connection, to process call Tecords of indicia related to calls associated
with the sgs@omoamsmmda@nthesr}@@a@npmmmsdhwemmq eports indicative of

the indicia rel [P;ml E!%tdxﬂ%? t

i ncl ude one or %&%ge%ﬁq%%tb%?{a%pﬁ% HVFMO?' re aés‘?hqg&lrlm%l%orl ng UEI |to|nsmay
coupl ed t ondohitoritipest tdastamp speeel apyhca;omtssmemhhaugmmrmg systempucheding@t wor k
connection and the nopitoring unjt is r.em)t ed fr m t.he.at | east
one spé#ch APPHKFOLHY E téﬂ%ra“firﬁmffﬂmg ﬁéﬂ%ﬁﬁ% taP?}haT%n coupl ed
to 25 the @}sﬁﬁﬁﬁto%%oﬂﬂ%%ﬂdd&ﬁé&@ﬂaﬂ&ﬁﬁ@h&ht%v&d&ﬂﬁer net. The

nmonitoring unit 1s
the at least one speech application system through the computer network connection,

to process call records of indicia related to calls associated with the speech application

system, and to produce reports indicative of the indicia related to the calls.

20 Implementations of the invention may include one or more of the following
features. _ - _

The monitoring unit is coupled to the speech application system through the
computer netwérk connection and the monitoring unit is remotely located from the at
least one speech application system. The computer network connection is coupled to

25  the at least one speech application system through the Internet.. The monitoring unit is
configured to access logs of call records stored in the at least one speech application
system. The monitoring unit is coupled through the computer network connection and
the Internet to a plurality of distributed speech application systems and is configured
to receive data from each of the speech application systems through the network

30  connection, to process records of call events associated with each of the speech

Ham



configured to access |logs of call records stored in the at |east one speech
application system The nonitoring unit is coupled through the conputer
‘network connection and the.Internet te a plurality of distributed. speech
appl i cati ogosyedrgis and is configured to receive data frecreswhoss the
speech application systens through the network 30 connection, to process
records of call events associated with7each of the speech .. it WD 01/06741
PCT/ USOQ' 19755 7 application systens, and to produce reports indicative of
the indi ci sapplitatipedystems, hnd ogirdduce feports indicatipeefithe indisia !@&dddn theaallem The
monitoring unit.is confi.gucted to transmt signals to the at |east one
speech appﬁfﬁ%ﬂ" er?c@?gql PSP operation of the at | east one speech
appl i cation systE{@ménitbtifig thib3Xofifigired RAuAkMAH sighals &/he aflehst uilcépecdh Ng
comuni cation lines of the at |east one speech application systemto be

ef f ect i vel yapplication systemn da/alter pperatioprnfithe atleast ongs applications 6Bk i ces of

the at lea 0 D | ' A X e .signal s
are adaph ed R GREE ElhaRRio bt iRRurOhEE b RRRRIARHIRS B st ”
confi gur at i gie spedch applivatibresysiend t0de effedtiveBendefedtiisy.| The sigmalsgrst em 10 The

monitoring unit is configured to produce an indjcation of frequency of a
sel ected Caﬂﬁp@d%@Wﬁﬁmfﬁ;ﬁt%ﬁmﬁpﬁe@ ?WWG"E? -an al ert

regardi ng a L ?Qre%]aégited e - ﬂi\k?urﬁi [fie bsicia té Blin g&%ea% that a .
characteri stTlﬁg Bt 2 select e‘? g‘éﬁelwe ent oglewegiﬁ‘e:s nore than g pr edet er mi ned
anmount fr onconfignmtien Slesimthel arledst omaspeechadpplication systeant. 15 characteristic. The

nmonitoring unit ,and the speech application,system ar.e di sposed proxi mate
to eachicgt her . RYtorng yuit isLo t".%‘%?ﬁﬁ* °’b?tﬂlgﬁ°é’e’6?£°& nore of
the fol |l oW QkctealduRetagies. Peopl e can access information about, and obtain
services from a 20 conpany using a tel ephone or other simlar device.

| nf or mat i on and/Bhre menitorisg ynit isconfigured to\produse an alertcegardingia selected calldi o f orm
and ina fo | | A ' e C | a
conputer. A ca'I@Feraéééﬁr.sé'ﬁcé&gﬁglg%ﬁ’gf%@%%ﬁmgﬁ%o@aesﬁ%{?gﬁ férﬁt){ﬂg #%sat ur al

| anguage spmefdthan’a pred@ierminsicamduafeorn @prédetermined refervicei value furcthati t e

15 characteristic.

The monitoring unit and the speech application system are disposed proximate
to each other.
Various aspects of the invention may provide one or more of the following
advantages. People can access information about, and obtain services from, a
20 company using a telephone or other similar device. Information and/or services can
be provided and accessed in an audio form and in a format similar to websites, and
can be accessed without a computer. A caller can access information and services
through natural language speech. A company can leverage an investment in a website
or other information proliferation to provide similar information and/or services in an
25 audio, interactive speech format. Callers can navigate through company information
and/or services using commands commonly used by web browsers. Interactive speech
performance can be monitored. The monitoring can be performed remotely, such as
through the Internet. Multiple interactive voice response systems can be remotely
monitored. One or more interactive voice response systems can be remotely

30 controlled. The remote control can include establishing and/or altering data such as



or other information proliferation to provide simlar information and/or
services in an 25 audio, interactive speech format. Callers can navigate

t hrough conpany. information and/or services using conmands conmonly used
by web br gusa §£ Interactive speech performance can be pepusdnems The

nmoni toring can be perfornmed renotely, such as through the Internet.
Multiple interactive voice response sy&tens can be renotely nonitored. One
or nore interactive voi ce response systens can be renotely 30 controll ed.
The renote g&ﬂmbﬁfé#ﬂ@aﬁiﬁé&lhlrsd%m&ngﬁﬁée@hmﬁ%?eﬁbﬁnﬁgta such as WO
01/06741 PCT/US00/ 19755 8 .configuration paranmeters and data used in

recogni zi ngctinpe ctesponsy torspessh ppe 'gﬂrﬁgun@ct lons in response to speech or

ot her sounds. with the
i nvention itsel ?ﬁégaﬁpﬁhg}eﬁ t@é¥%g%§,§%%r éffoggvmptﬁeér}hg&?gv%gf t he

f ol I owi ng dﬁmumftm;ahﬂddmcb(&fdesmviqwmmhe follookingl drawings, d8taildd DESCRI PTI ON'
OF THE DRAW NGS_FI G Is a sinplified block diagramof a speech system
accor di #g Eiﬁscflﬂ@nsmgﬂﬂson 10 FIG 2 is a sinplified block diagramof a
conput er system connected to a server through a network link. FIG 3 is a
simplified bl ock d| agram of an IVR system shown in FIG 1, and an anal og
l'i ne, | BE ' ‘and a fax server. FIG 4 is-a-
sinplified bloc Si s/ e i ng servige cqonnected 15 to
nmul tiple I VR syE{‘g ﬁggs@alé%ﬂt E 3!5{5%1“?7"859%%'8 m of an

I nteracti VenwaRgaeh process according to the invention. FIG 6 is a flow
diagramof a call routing process shown in FIG 5. FIG 7 is a flow diagram

of an 18f or mat | B¥G.2ds a sinpiified block disgramniig comppiersystem coppeqtedioag js a f| ow!'
di agram of _a trans essing process shown in FIG 5. - FIG. 9 is a.
flow di agrﬁ?ﬁv%rftﬁrg %?%E g&;gﬁt reporting and anal yzing interactive
conver sati ons FFI&. 31if a simnplified blotk diageimixfaa IVRisgsiern shotvn anFERhdi aml syst em
shown in FIG
an analog line, a Single Mail Transfer Protocol server, and a fax server.
FIG. 4 is a simplified block diagram of an analysis/reporting service connected

15 to multiple IVR systems.

FIG. 5 is a simplified block flow diagram of an interactive speech process
according to the invention. '
- FIG. 6 is a flow diagram of a call routing process shown in FIG. 5.
FIG. 7 is-a flow diagram of an information retrieval process shown in FIG. 5.
20 FIG. 8 is a flow diagram of a transaction processing process shown in FIG. 5.
FIG. 9 is a flow diagram of a process for reporting and analyzing interactive

conversations

FIG. 10 is a simplified block diagram of an engine system shown in FIG. 3.

25 DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS -

Overview
Embodiments of the invention provide speech-based information processing . |
systems that are complementary to existing world-wide-web websites and systems. |

For example, an enterprise or company that has a web-based securities trading system

30 may configure a speech-based information processing system that permits users to be

e ot L]



25 DETAI LED DESCRI PTI ON OF PREFERRED EMBODI MENTS Overview ~. |

Enbodi nents of the invention provide speech-based i nformation processing
systens that are conplenentary to existing world-w de-web websites and
systens. w@lr8gsdiTpl €, an enterprise or conpany that has pcrmscechsssd
securities trading system 30 may configure a speech-based information
processing systemthat pernmits users t& be WD 01/ 06741 PCTI USOQ 19755 9
connected to a broker or inquire about the status of trades placed through
tthe web uscomettbdtosylerekedr-obirsjate ahosit thestatiusef trades placed threyghdheweland havi ng a

user interface hat‘f?ﬁ:.bi cansi stent wt enter,prise's website., As used

i t.h th
herein, the syqtﬁﬁ,lmgedﬁfe qosy 4hd DpVIRE puser iptEace that™ (oo "t e

t-echni ques gapaitBRWITHhE bierpfife®s RBbsiteY A3 usiheRin, te/tefi tcdifpapy’PUsi ness, and
may or nmay not be intended to earn profit. As such, the term "conpany"
i ncl udes, bincludes anytvarietyiof entity ¢hat ma)pse-the techuignesslesaribed bereinp Ihe autity hi ps,

Cypi al 15 B9 o m8Y pB Ve AERBAE s B Bl e B HiGlach QPG B8 107 i
Enbodi ment s sth, the erimM¢ompan isdlyiesbut 3lnosEditedio, Edifpanies dogpteationsit are 10

presently avail abl e using web technol ogies including, but not limted to,
communi cat i BAtcEships; andnriyate parties andpersons: TCAmMPaBY ais useghbpcayss yehsites on

processing. 4, i&lﬁhﬁtﬁ@t&q,%{tﬁo@ﬂ%&ﬁ%@g%ﬁ%&ﬁe@ﬂ@ | abl e through a

singl e, consrstent user erface anal ogous to a website,
I ncl udi ng hyper | Embsdiniehs off herinventiors upphrt alasses ofapplicdtions thayaref sever al

applicatjons w thout, ard t et her one or re 15,servers or systens
actual | §br umygﬁg]q%fegfs%\ge%t%o glep 1 g'ﬁl%g\“)‘d‘ﬂ é"“l%ﬁ?ygh i nf or mat i on
presented i Boxﬁm%iﬁ:ﬁf&xﬁdpﬂ%cﬁﬁ&ﬁ%fmﬁﬁﬁ&%ﬂie%ﬁ hrfttrdnS4cRbR phdcdingOnVer sat i on,

the user is presented wth a set of options "with correspondi ng conmands
for the usePrefgalpaiksucirapplications ke available througha gingleaeonsisteyuset an say

or esent ed wiBRIR Bt s AL Gl fhshoi! implaREARbEnke SRSHIDARER. & o7 "
"You can saymmbfdkfor kny bfsev@alipphicatiohwithdiit kegafito whetheoneUraioi@t i on t hat

you just _heard." Using a directed djalogue can help |imt the recognizable
vocabul dPy 8eFVeTS pewgtems actually run the applications.

The user can navigate through information presented in a directed dialogue

format. During interactive conversation, the user is presented with a set of options
with corresponding commands for the user to speak. For example, the user may hear,

29

“You can say ‘Contact Us,” ‘Company Information,’” or ‘Products.’” The user may
20  also be presented with a short description of the function of the command, e.g., “You
can say ‘Fax It’ to receive a facsimile about the information that you just heard.”
Using a directed dialogue can help limit the recognizable vocabulary and speed
speech recognition.
Communications applications may include call routing, in which the caller
25  speaks the name of a party or describes a department to which a call is to be routed.
Transaction processing applications may include non-revenue support
processing, for example transferring funds from one bank account to another. Since
an enterprise typically does not generate revenue for this type of support function, use
of a speech interface and speech-based system as disclosed in this document

30 represents a large potential savings in processing costs.



speech recognition. Communi cations applications may include call routing,
i n which the caller 25 speaks the nane of a party or describes a
department to which a call is to be routed. Transaction processing

applicati %01?93‘)'4 i nclude non revenue support processing, ptpusinsssl e
transferring unés from one bank account to another. Since an enterprise

typically does not generate revenue fd® this type of support function, use
of a speech interface and speech-based system as disclosed in this docunent

30 represents aTtaasagtoppiocesking applivatiorymayralsorineledess-cammerse or purdhagd / 06741
PCTI USOQO' 19755 10 Transact on, pr.ocessi .appl.i cations. al so incl ude
ga-com"rprce“BPsa%R’Ehggﬁseq??“QH%&imﬁs%ﬂ’%é’é%B?ﬁwaM " of the

i nvention Ry RbRAWhR AgcrbiaRpitposeamfishclah Sroeessing systéif fidicaryifig bBOSE
transaction processing SystemTor carrying out ~conmercial transactions,

t hr ough an comiriervial ¢ransactians, thyouglean onling commemeisyssemlior b gonventiongf backe conmmer ce

system _Transaction processing may al so include interactive dial ogues for
enabl i ng a OHegICPIMELE SY¥MMsi or for events. The dial ogue may incl ude

identifying an irpakactigh floci¥ing RyRilsodakhidShteratfive dialofes foreinsblingfae di al ogue
may al so include obtaining payment information by credit card and the
like. 10 Appllertonegistes forgyents. Skheidialogneanaydneludeddentifying ap individushbyi n

privil eged _acce 0 - ' %ﬁmﬁ Lon, or

registeri n@aﬂg’a?ére%%fg%bg‘r’ﬁgg@e?%ﬁa#ggﬁﬁ%gsgmﬂeze n'e% , af‘)fi nity

buyi ng, or infofigdtioft by creitiehrdaad therlikenay al so-include linking a

speech- processi ng systemto other speech-processing sysje b ne or nore

ci rcui tlstvi t chedPphgafipasaay gso WIW%WWEWQWH&?XV@%E“&%& | nt er net

15 Prot OCO!o"lofﬁaf%%eﬁvkc@@&seérb?- dtioR Sor TEpist&ingQuskra b eifiBlenisay tghised POi nters
e

on a websi 0 one or nore speech-processing systens so that users nay
know what pemondlizebmens, affinitscbuying, ov *coekiestn dApplicationpmay glseringluder om t he

i L T

t.he i nvent infite Gitduitaswitehéd dafviers; e by Ditergetttelephony {0/ dicealvenIrfternet dat a servers

in the sane way that a web server may sit in frong,.of le acy dat a.
15 Protocol”) connections. Applications may also include providing pointers on a

website o one or more speech-processing systems so that users may know what
services are speech-activated and may rapidly move from the website to services -
provided by the speech-processing systems.
Embodiments of the invention also improve access to legacy servers.
20 Embodiments of the invention serve as front ends or gateways to back-office data
servers in the same way that a web server may sit in front of legacy data.

Embodiments of the invention may be configured in association with a web

server to provide a convenient interface and presentation layer for the same
 information retrieval functions or transactions carried out by the web server.

25  Accordingly, an enterprise can leverage its web investment. Functions that are -
commonly found on websites may now be accessed by telephone using a natural
Janguage speech interface in which the user speaks, e.g., the name of the desired
function, such as Contact Us, Job Opportunities, About Us, etc. A particular
enterprise may also speech enable functions that are unique to that enterprise. For

30  example, a courier service may offer a Drop-Off Locator service or a Rate Finder

ey



Enbodi ments of the invention may be configured in association with a web er
to provide a convenient interface and presentation |layer for the sane serv
information retrieval functions or transactions carried out. by the web

server. 2pobte@udi ngly, an-enterprise can |everage its wedriuseoasissent .
Functions that are commonly found on bsites may now be accessed by

t el ephone using a natural |anguage sptech interface in which the user
speaks, e.g., the nane of the desired function, such as Contact Us, Job

Gppor t uni t i theoughnitewebsile, The samesepviasimay| beraccessaddydelephongaging| so speech

cour or  soriRBneie il ekl ndlerop B 5% Srbisile plbblaed i BRBRE.
WO 01/ 06741 ThEddNeP§impB/spoaksiiic hameofithe ddsied\wiprics in responsezamsystanvi ces nay be
L7 v R o S . (P
of the §>eSil§ t&%g%hﬁn{ﬁgﬁgg%eag%lﬁém%%gf&Qirohgg. The i nformation

provi ded in ese services ‘may rovi _ -tine 5 links to external
content provi derlsformatiaeretriesal applications paycencampassivery simple infatmasionr et r i eval

licati i mle inf tion, updat, h
Lracking patiaish.mch 2 takipE Patkaecathit heus Pood shigpef ingd QNEATI®e, ¢ 1 acki ng
| uggage MOVeLKing 18ghagé fobv&Fby #P4iRinG] dhhikiAE tHePaRBeCorl baflk Beddknt26R Nt . etc.

as well as nore conplex actions. 10 Another infornation retrieval
appl i cat i orwelhasshoresomplexiagtions. dri ving directions: to a caller who is

trying reach locatd on  of e rRLEse. The cal.l.er .calls.a speech-
based si’gtem acd%oaﬁ%é“ffgn%ﬁﬁ’éaﬂ%&l n%"%ﬁ?@ﬁ?\"@‘ﬂ? dﬂﬁl&giﬁﬁ%’glﬁonse to
a greeting, toaasHer Wi ip &fyingito teathB ldcation ¢fian@fifeip?ise.’ The callbecdlls k Speebh-
response, the caller is pronpted with _a query, "Wat direction are you

comng fr onﬁ!ﬂseeréteEh#"F‘éfﬁmgég ﬁ@hﬁ%‘me_@ﬁ ofithe invention, and ingespopsetodoi nt of o
e S g A i Sa il ok GPROTE. BigoRl 66 g )L
As a resul tprompedorithdedueng fWhat dizectiow érelyon pémingditom® Thet callenrespohdsicti on i s
provid e% with a direction or a point of identification, such as a major road. In response, the
caller hears, “I’ll read you the directions”. The directions are then presented to the
caller. As aresult, speech delivery of a useful information retrieval function is
provided. '
Information retrieval functions may also include retrieval of press releases,
20  data sheets, and other electronic documents, and transmission of the electronic
documents by text to speech, fax or other media.

Applications may be configured in a variety of ways. For example,
embodiments may include tools, packages, and a configuration wizard that enables an
operator to set up a new application that provides different information retrieval and

25 transaction processing functions.

Accordingly, embodiments are disclosed that improve telephone answering,
leverage a company’s investment in the world-wide web and provide a cornerstone or
gateway for a variety of information retrieval and transaction processing functions.
Embodiments of the invention provide an interactive speech system following a web-

30 based model for organization, information content, and services. A user can use a



Information retrieval functions may al so include retrieval of press

rel eases, 20 data sheets, and other electronic docunents, and transm ssion
of the electronic docunents by text to speech, fax or other nedia.

Appl i cati enpoeysrbe configured in a variety of ways. For PERSIREWIGTSS

enbodi nents nmay include tools, packages, and a configuration w zard that
enabl es an operator to set up a new g‘gpl I cation that provides different

Accor di ngl JeleTBe i ARt Sel s8I OBER AR B 6 B SPES A e f ng, -
| | FiEs . P .
everage 2 it d VS REhed AVA) ol HiatlfcilFlr BOBIOIRS o

cornerstone or gat eway vari et nformation retrieval and
transact i onllpweallerstorise rbuted ta employeefofrstiacted companyt tysnameasdior on’ provi de ar

I or mat 1 AePeSTEREHad B e AR 0 Sotbaan BforBaict i ke Rans i ge6L7"! 28t on.
PCT/ USOQ 19 fike drgahiohtRml e, hid &infishds. Eaibbdiaedtsaf teinventibwarent i on and/ or

services by speaking naturally wth an interactive voice response (IVR)
syst em Entimglemented using software tocgontrola qompaiter pracesiokal | ers to be routed to

enpl oyees of a | ect ed co n ; lglg&gg rovi de
access to conpafiy TR r%ctf"lq%ﬁ n‘%@?@%&@g%ﬁ?eﬁ% asnldtqg‘?ilsl e

or gani zat i Qid alc6Nédkon afébnEigirabledie-phukagell application inodbles.i Withrthé base ar e

I npl emented using software to control a_ conputer processor..Exenplary

enbodi nent Plasformiqnd tael s9t; thetpol et candes usedlpustomizeASYHFMIQGPIYMCBet | and a
col | ection .0f. I rg[m;,?-sg&g ?2’%@? I eedldsRenbes. Wth the base
pl atforlr% aﬁg&#gg{wsgywkge 00 etlh( n 'tgﬂgs“ggﬂ?% custom ze a systemto
provi de an chffigurable précpmckaged appilication modules atustomes paucassentiplly purchasos

Wth.the collection of .capfigurable pre-packaged | ' dules, a
cust oner cmmq“ﬁﬁﬁﬂvﬂ&@?k@g‘%m%ﬁ&%ﬁ%ﬁ@& %%?Av‘\ﬂgﬂggnl y minor
modi fi cat i QR fRRHstMErs SAE Ad@nbidasstis of the inveition prdvadecwet-siteelikes needs. As
enbodi nents of the invention provide web-site-like functi onsl ity in an IVR

system entfoulitiopality iman F¥Resysteme pmbestimenty obie inyeatiqrapat b ‘3_@‘“& 15258 eechSi t e
gple\e/(l? h él*f E%F@&h‘g‘s‘s e m%s‘?g@g@ﬁ‘ﬁ%%gg& y éétngIe{Tiﬂ%ﬁ%ﬁexggiﬂisiﬂ ?{gh\?\é b pages, |
provi de i rSpeechSiteBHIVRIgysem, speech pages, thait ate adalbgans enwels pages.proyddees provi di ng
different 9 nformation and/or services, with different speech pages providing different groups or
categories of information and/or services similar to information and/or services
commonly provided by websifes and in an organization typical of websites.
20 The following description assumes that a company buys and uses the

described embodiments. Thus, it is assumed that the described embodiments provide

i

 information about and products/services of the purchasing company. Entities other

than companies, however, are acceptable.

25 STRUCTURAL CONFIGURATION

Overall System o _ _
Referring to FIG. 1, an interactive speech system 10 includes a user/caller 12,
a Public-Switched Telephone Network (PSTN) 14, an IVR system 16, a Simple Mail
Tfansfer Protocol (SMTP) server 18, a firewall 20, a network, here the Internet, 22,
30 and an Analysis/Reporting (A/R) service 24. As shown, communication between

1



categories of information and/or services simlar to information and/or
services comonly provided by websites and in an organi zation typical of
websites. 20 The follow ng description.assunes that a conpany buys and uses
t he descrwdeflogagibodi nents. Thus, it is assuned. 'that thepcErssoomderssl

enbodi nents provide information about %md product s/ servi ces of the

pur chasi ng conpany. Entities other thi conpani es, however, are

acceptabl e. 25 STRUCTURAL CONFI GURATI ON. Overal |l System Referring to FIG

1, an i nt ereashiofthecpmpenentsof sysiem 30 ishitdirgetiongl. (Ehecaller 12has goress tg 2

Publ i c-Sw t : P : I . Pl € Mai l
Transfer Pr @L@%gﬁ%@%@ﬁﬁ%@%gé 2]; %@'ﬁ?&%ﬁ‘%@%fh@w he

lnt er net , 224,ogﬂicalvd'samhr6ﬂ§i¢iﬂ:bsﬁ1' Rphmetﬁmtl}e%fi)ztll.s'@hdéalbrm. Aﬁ SPOth,
communi cati on between_ il ~[. 01/06741 P US00/.19755__.13 each of the
conponent s W@Wﬁ%%“géﬁﬁyﬁga“&wtbﬂ‘&ll. Eteral6 dhe [YRisystemdfess 1o a
phone 265 angiadowiih e | D‘ﬁm@ with the
PSTN 125, o‘rL vice Ve?g;@lﬁ?%%ﬂ%ﬁ%rg}rﬁﬁ’;[sﬁdgmg%lrl%a%gﬁggﬁ e g@%ﬁg The
caller 12 formatandoedogsizing(oneg feastattempling tbaecoighize) speech\ffons thetcelier12. The | VR
system 16 5.in acts wi.th the caller b ayi.n roonpt.s. to e caller
1% in a di rgbfggkﬂﬁf'ﬂgl& S°chﬁﬁﬁ_w%éé%§eﬁﬂc%{)wﬁmllﬂﬁwgterrpti ng
to recogni Zghe SRAPGRrves ﬂgbrbbﬁespﬂ inR¥fade’between@hd VR Spstenfandldhie Pidifet

communi cates with the A/R service 24 via the Internet 22. The SMIP server

18 provi des2ZnThefirewnl 2@ protecisaomnynications fzgm theFVRwysteel 6 throughthe 22, The
firewal |, 20 t lcations framthe 1.V st em through the 10
| nt or et 2213 aRa PPV 6fthe Rl e HRGE, IRFIVIVSHER (rimbUR

I ncl udes anengimEyStem<30s ireainitistetionasyseini 32| 41l d cvAfigyraticianddog eystendl '
configuration and | og system 34. The systens 30, 32, 34 process the

i nt er acti ons®bet ween the | VR system 16 and the caller 12, configure the
engi ne system 301}1&?@(&1%96%20 L dift vedest the VR 8sRAPié and ot her
data, and records of Int er’act’?oh‘ls?gs\ngsﬁ i Ee calFsIP%r fg eresp ctively, as
descri bed i andthe eallde§2iconfigirethe engine system 30, and store configuration parameters,

15  prompts-and other data, and records of interactions with the caller 12, respectively, as

—t¢

described in more detail below.

' 'THE INTERACTIVE VOICE RESPONSE SYSTEM
Introduction

20 The IVR system 16 can be implemented using a personal computer. For
example, the following components and/or features could be used as part of a
computer to implement the IVR system 16: a single-processor work station using an
INTEL® PENTIUM® III (NT workstation certified) processor with a clock speed of
450 MHz or higher; 384 Mb RAM or more; 9GB of disk space and a high speed DLT

25  backup system; a 10/100 Ethernet connection and a 56K modem for connectivity; a
monitor, a mouse, and a keyboard, for data displaying, entering and manipulating
data; D41 ESC and D240 SC-T1 telephony interface cards; an Antares 6000/50 digital
signal processor; an operating system of NT 4.0 work station service pack 5; an
environment of Artisoft® 5.0 Enterprise; an Access or SQL server; an IIS or Pure

30 Information Services HTTP server and a Microsoft® FTP service for a Windows NT



THE | NTERACTI VE VO CE RESPONSE SYSTEM | ntroduction 20 The | VR system 16
can be inplenented using a personal conputer. For exanple, the follow ng
conponents and/or features could be used as part of a conputer to

I npl ement whewdeydt system 16: a singl e-processor work st arComsoRovEs an

I NTEL(r) PENTIUMTr) 111 (NT Workstat::\w];g’I certified) processor with a clock
speed of 450 MHz or higher; 384 M nore; 9@GB of disk space and a
hi gh speed DLT 25 backup system a 10/ 100 Et hernet _connection and a 56K
nodem f or CW&EWW%OTWAW oftwers Equndation rapnerline dat a

S .
di spl ayi ng, T
t el ephony |lﬁ°?g%e%dcﬁﬂg§é&gg an A tar @ng%ﬂgﬁ} nggéﬂg‘“gr ocessor; an
Zpte_rat:c[l? ;smgmgl(e.g{ déiktq;)ﬁxamge_inzntat i on service pack 5; ?n env::)ronnggt of .
rtiso r : erpri an Access or server; . an or Pure
| nf or mation Ser EI‘PI%&@*W%%W?&@%WPIWJ SYS¥M 2 W ndows
NT WO 0% O6iighhcifiids s ¥ae’sh dPdther coﬁﬂmﬁ?daﬁ@ﬁ '%oﬁﬁén\é uceﬁ‘m’?c he

Sof t war e Foundati on HTTP server; one- | | ne | cense or text
t 0- speech (miﬂs)prodéssbyWmupIMWeMS@ﬁmammﬁg)mfomum eTl(ee. g., desktop)

managenent . e rri FI G a_conputer system 50 | enenting the
| VR syst em°°§‘ ?ﬁg‘h%‘g ‘5‘5 %}?& é&ﬁ?ﬂﬁﬁa&'ﬁ? (%a‘ﬁg‘%hani sm f or
t ransf er ri nfeméry (RANMBor Other dpiafhidstirbSC@Nie] confled (B basis)Hok Bofile bus 52,
for processing information. The conputer system 50 al so includes a nmain

nmenory 56, infesmation aad instruefiang txhosexe the proggsoroH. Jibramainipemenyc st or age

e exorll ot ol b Bed i s Rhngbley Lihbles Bf O Eh-BR A wlERHE' 005 10,

storing tendusihgeyecution cftihstructionsad beexecuttdbyrthdippdcessons4 r Thetdomputeriur i ng.
execution of instructions to be_ executed t pro esso,r 54. The conputer
system 50 fFFH PWW@@%“F%QB"@H?’%E%@M;? r static

storage : di%éh@&np@é&glﬂ%ﬁsngf&%t&iﬂéséﬂcix%mﬁh@ﬁhﬂﬁnﬁ&hb&foﬁﬁx@rmit' on and

instructions for the processor 54. A storage device 60, such as a magnet i c
di sk or optmssoa%kAﬂosagesletmmgmmafmgnsmmlshgqmwéudm:son and . :

nstr ggltslvfnc%%gﬂgd {6 SRR Sintfol 06 R AcGs and WocobRTRIY BLbAYSS o 50 1o
The computer system 50 is coupled via the bus 52 to a display 62, such as a -
cathode ray tube (CRT), for displaying information to a computer user. An input
device 64, such as a keyboard including alphanumeric and other keys, is coupled to’
the bus 52 for communicating information and command selections to the processor
20  54. Another type of user input device included in the system 50 is cursor control 66,
such as a mouse, a trackball, or cursor direction keys, for communicating direction
information and command selections to the processor 54 and for controlling cursor
movement on the display 62. This input device typically has control of the cursor in
two axes, a first axis (e.g., X) and a second axis (e.g., ), that allows the device to
25  specify positions on a plane.
According to embodiments of the invention, the computer system 50 can
generate a speech recognition application in response to the processor 54 executing
one or more sequences of one or more instructions contained in the main memory 56.

Such instructions may be read into the main memory 56 from another computer-

30 readable medium, such as the storage device 60. Execution of the sequences of
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cat hode ray tube (CRT), for displaying information to a conputer user. An

I nput device 64, such as a keyboard including al phanuneric and ot her keys,
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y), that alTows the device to 25 specify positions on a plane. According to
enbodi ment sfimiwarkchardwaze0f combinationsefrapy o€ thessandéonseftware maypemeedtoe a speech

recognition,application in r onse..to the processor 54 executing one or
nor e sequen'ég_ggﬂ?n%mb&mﬁtﬁf’gﬁ?ﬁ%‘femﬂ'i ons contained in the main menory 56.
Such ins§ructi oMphd¥eim dniphfilréadhtle hitgiuid 43 uSE Wirdin RRIdeORyRGIiMG" Conput er
30 readabl e nedium such as the storage device 60. Execution. of the
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har dwar e of amihrdissiskion fedial Nonyvoldtilé media ivohsiles) fosehinphy eptial/iorbe used to

I mpl ement errbodi'rreéinsiﬁs of the inventiogn. 5 The _term "conputer-readabl e

medi unt' as MegRFtsdisks.Fuchas thrrterage Jevige fi0y (Volatilpmedia inpludes dynamic
e . y ; : Cak
| ns ruciéonﬁméﬁ%ﬁé Plﬁﬂél%%%ﬁﬁhe?ﬂf})ﬁ 96, PréhishisiG meddid | wgleggﬁﬂéb,ﬁ%% iy ake

many forms In ng, but not ted to, non-volat . ile
medi a, andceppenwire sl fiver optikiables, ociuding theiwires theat campniseltheds, 52f or exanpl e,

optical or _magnet.ic disks, such gs the storage device 60. Volgtile nedia
i ncl udes dym '@Wﬁﬁ%ﬁwag%@i%ea?é’%ﬁ’éPﬂs%ﬁ‘Wﬁﬁsﬁﬂﬁ fon nedia
i ncl udes coguied), sG@tsBose gEIRPRET duMng@adifWavk REJ infiRirédFdda S, i ncluding the
wires that conprise the bus 52. Transm ssion nmedia can al so take the form

of acoust i ccypmupiggiondmagnetic (e.g., |ight waves), such as those
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disk, hard disk, magnetic tape, or any other magnetic medium, a CD-ROM, any other

optical medium, punchcards, papertape, any other physical medium with patterns of

holes, a RAM, a PROM, an EPROM, a FLASH-EPROM, any other memory chip or

cartridge, (e.g., electrical and/or electromagnetic, indludin_g optical) a carrier wave as
20  described hereinafter, or any other medium from which a computer can read.

Various forms of computer-readable media may be involved in carrying one or
more sequences of one or more instructions to the processor 54 for execution. For
example, the instructions may initially be carried on a magnetic disk of a remote
computer. The remote computer can load the instructions into its dynamic memory

25  and send the instructions over a telephone line using a modem. A modem local to the
computer system 50 can receive the data on the telephone line and use an infra-red
transmitter to convert the data to an infra-red signal. An infra-red detector can receive
the data carried in the infra-red signal and appropriate circuitry can place the data on
the bus 52. The bus 52 can carry the data to the main memory 56, from which the

30  processor 54 can retrieve and execute the instructions. The instructions received by
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a nmodem to ' %p%aﬁbas&- QR R @it BataRERAT feprésdnfing varids bypependi ng t ype
of tel ephor@éﬁﬁr?g. an%‘taﬁer exarrgiF’gl taﬁe comruni f:atg?%n intbg,'réf ace 68 may

be a | ocal isformaatioat work (LAN) card to provide a data conmunication 10
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el ect r qBRg Hdgrkn code)frdiighfile SMITPGaivir 18, heaktvorkliik Phandytheli i tal data
streans representing varjous types of infor i on. .The copputer system 50
can send meemawaisatignintegiaes &R FaLamplentqds &?rhgﬁowxﬁoadeﬁ' from the fternet
22 (FIG. 1) for generating a speech recognition application as described herein. The :
received code may be executed by the processor 54 as it is received, and/or stored in
thé storage device 60, 61' other non-volatile storage fdr later execution. In this manner,
20 the coﬁxputer system 50 may obtain appliéation code in the form of a carrier wave.
Referring to FIG. 3, the IVR system 16 includes the engine system 30, the
administré.tion system 32, the configuration and log system 34, a remote control
system (RCS) 36, a support system l3 8, and a monitoring interface system 40. These
systems can communicate bi-directionally as indicated by the double-ended arrows in
25 FIG. 3. Additionally, the remote control system 36 can communicate bi-directionally
with each of the systems 30, 32, 34, 38, and 40. The administration system 32is
responsible fbr the configuration, reporting, and monitoring of the IVR system 16.
Thé administration system 32 includes a web application server 42 and application
server logic 44. Access to the administration system 32 is provided through the web
30 application server 42, which is, e.g., an HTTP server although other types of servers

TN



15 program code, through the SMIP server 18, the network link 70 and the
comuni cation interface 68. For exanple, code can be downl oaded fromthe
Internet 22 (FIG 1) for. generating a speech recognition application as
descri bed weensr41 The received. code may be executed, by POEUSI019ISSSOTr
54.as it is received, and/or stored in,,the storage device 60, or other,
non-vol atil e storage for |ater executi&%. In this manner, 20 the conputer

system 50 nay obtajnh application code_in the, fqrm of carrier wave.
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server al t hinfigrhatibiay config@ation infetmdtiosto\dhed topoititsIETHeUPRSydtemSls. 17 are

accept abl e. _The application server 42 is controlled by the application
server | ogi For example,the administration sypemy 32 jsicantigwed jgread copfigucaiandatar _RAT| ON

SYSTEM %4 Th ] %&Eﬁ sl %@Pﬁ ' dSih gl-. : Lguring ot her
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confi gured emgimecsystwem 30. Thelndegtin the configirationdatasenicto i epginetsystem dfcrd og
system 34 and to provi.de this information as configuratjon information to
ot her  compofieiniiet eteraiias Whieh SpretiLpAERR are aEive g BF Boety f@nisphinReE Ly | on

system 32 i focatfdikiof proatpts, Which h@isdetnl Whidhodabuldies toonse! he
configuration and |l og system 34 and to provide this information to the

engi ne syst em 30Specele pagee areigrouppd acsording tocanfigisatipatinforraationtfrom the engi ne

system af fni %E? Q@E . ' \@ﬁ]'ﬁ S Lve, and the
pages' g%nten I'nc urIl ng d%@%’{gi’g%é‘ 0 %F'omﬁ?%&t%ﬁmgpgﬁﬁ%?ﬁgo use and
whi ch vocabdiffereneeatégoriesof infopmetidn andgarvices proviged by the pagssovidiimthet o
configurati l%r&d{ﬂg;.oéarlﬁtnllo%nulefcrogtg}r}srt‘r?ulﬁple speech pages. Exemplary modules are

SpeechAttendant, Contact Us, and Company Information. The SpeechAttendant

module includes pages for a personnel directory for the company. The Contact Us

20 module includes information for contacting the company, e.g., an email address,
mailing address, street address and directions, fax number and a telephone number.
The Company Information module includes pages describing general company
information such as the type of business and/or services provided by the business,
news releases, and geographical areas serviced.

25 The administration system 32 is also configured to update/edit information
contained in the configuration and log system 34. Thus, for example, the
administration system 32 can access and edit employee name and telephone lists,
company information such as news, and call flow control data.

THE ENGINE SYSTEM
30 The engine system 30 is responsible for and configured for executing the



15 adm nistration system 32 into speech nodul es. Different speech nodul es
provide different categories of information and services provided by the
pages within the nodules. Each nodul e contains multiple speech pages.

Exenpl ary“qpa#,hﬁi are SpeechAttendant, Contact Us, and pefpséyerss
I nf or mati on. e SpeechAttendant nodul e includes pages for a personnel

directory for the conpany. The Contactl®s 20 nodul e i ncludes infornation
for contacting the conpany, e.g., an enmail address, nmailing address,
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cal ler 12 impiémeshtadgsing DiajogodujeBfspeech;pradessmgspfiwaceguits availableifom ng dat a,
routing, cal]s, dis I guat i response confirmng.,.r opses. sel ecting
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The engi ne speal FSHAR, ihformaiin rb@ieva dind Urah RCAGH ProcesSiRg W spesdhaigingaon
t echni ques, here parsing the'speech into segnments and applyi ng acoustic i
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functions ¢ohtrékthé prooessing of the Rhgihermistenn30. €This procdssing imgthudesuetrievali and !
processjng, .the speech engine 30 ..is adapted.to attenpt to recoqgni ze the
cal ler'® sp@@_ﬂl‘g pts, s&’gicg i, Wﬂﬁ%@??ﬁe"“@;’%ﬂoﬁg@lﬂﬁ*‘?@ cludes an
execution eRgida iderpfit!syftth 30 ahdthe caller 12. The engine system 30 is controlled

by instructions and/or data stored in the engine system 30 or the configuration and log

system 34 or provided by the caller 12.

Referring also to FIG. 10, the engine system 30 includes the execution engine
20 80, DialogModule™ speech-processing units 300, a SMARTRecognizer™ speech
recognizer 302 (available from SpeechWorks® International, Inc.), a prompt unit 304,
a record unit 306, all operating in a Service Logic Execution Environment (SLEE)
308 including an Operating System (OS), and operating on hardware 310. The SLEE

is the computational environment in which call logic executes. This environment

25  includes any tools provided by the Artisoft® Visual Voice service platform for call
and event handling. The execution engine 80 is configured to control operation of the
engine system 30.

e e e -



control the processing of the engine system 30. This processing includes
retrieval and 15 playing of pronpts, speech recognition, and nonitoring
and reporting of interactions between tihe engi ne.system 30 and the caller
12. The engbmeeest em 30 i's controlled by instructions apdfroscedsiss stored
in the engi ne system 30 or the configua?tion and log system 34 or provided
by the caller 12: Referring also to FI 10, the engi ne system 30 includes
t he execution enﬁéne .20 80, Dial ogvbdul eTM speech processing units 300, a
SMARTRecogni zer T %WM@%F@!&MP{%W and e MW ks(r)
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operation o engi ne system 30. . . .U LLTL~ o0 e e
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cal l'er 12 argvéfols teR@Sto(adiotiattdTatls Sdpedth. AN rdcogiité 302 @an produdeaadessed
data to the recogni zer 302. The recogni zes 302 uses acoustic nodels, 5
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a dictisgnar i i a word
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probabi | i ti alse idbmifiedwoedior phrase idcomlly evhat de tallen$2 epokal THe ppinessystems peech.
The recogni zgr, 30 can&‘g\ro(g ce adg N _best |isf of N words, or phrases nost
likely to baOihcanhgpred tojopd the models spd parpmetsrs; that contrplithe engineyBera ) j st has
a correspondib i leHGA DR e Bl i nFgRA t he

i dentified %oh%lgfﬂ%hr asggji’sﬁﬁg%%?l y mﬁg%ﬁ?%eﬁdggqilng@ﬁdéﬁspokg@ﬂ?he engi ne
system 30 ileg systei Hisuchithatithey ang replisable itcdnsoffiline batcleprocassing mode. control the

o791 12 4ot e S0, Aelello s SISy R0l Rl MR B
replicabl e isemadticahddels| Al gromumbiafit gaplss t6 ddjiBdeobabilities linking utterance
waveforms to speech. Acoustic model retraining can be performed during inactive
times of the IVR system 16. The recognizer 302 is configured to build and evaluate
semantic models using parsed and raw text and to use the SLEE logs to automatically
20  build the semantic models.

To implement the auto attendant functionality, the speech engine 30 is
configured to perform call routing functions. These functions include recognizing
names and/or departments and/or positions of employees, including synonyms of the
employees’ names, departments, and/or positions, and providing prompts to the caller.

25  To perform the call routing features, the execution engine 80 is configured to retrieve
information from the configuration and log system 34 and to compare this with the
caller’s speech to determine whether the spoken name, department or position
corresponds to a person or department of the company or business associated with the
IVR system 16. The engine system 30 can disambiguate responses, €.g., by

30 prompting the caller 12 to identify an employee’s department in addition to the



15 The recogni zer 302 can build or add to a dictionary and adapt acoustic
nodel s, semantic nodels, and pronunciation graphs to adjust probabilities

| i nking utterance waveforns to speech. Acoustic nodel retraining can be
per f or medgi; a)“?,g inactive tinmes of the I VR system 16. Thernswaenss zer 302
I's configure 0 build and eval uate i‘imantic nodel s using parsed and raw
text and to use the SLEE logs to autoftatically 20 build the semantic

nodel s. To inplement the auto attendant functionality, the speech engine 30
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associ at edtramsfess.t he IVR system 16 The eng| ne system 30 can d| sanbi guat e
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name. The galifeisplech fragtﬁkrb& By thlcaleri12 ok HetermiihewhiCE paiie will cBpginne 80
connect i ng&?hecgal | er ¥y he requested per son/departnent. In particular,

t he executthsmfomgnoneeqaesteck Therengiga systene 30 iscoonfigused toeqognize FpeCty| i nd,

fl ash- hook tr rS;4 0 0 ance r I guration
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ot her typemﬁ@&ﬁﬁﬂ&é&?zﬁ@becﬁiﬁtﬁﬂﬂﬁmﬂ&ﬂd , the engind system ¥0ds i nf or mation
retrieval functiaons

engi ne,system 30 can. identif CIfIC speech

page reque%MtQﬁeﬁmwlﬁﬂé?W@mmf W’?ﬂé%“\/ﬂ‘? ¥bntain the
i nformati o 12, the &igisksySiemt30 cagcogni ze
speech 10 om the ‘nC’:@?rntB&i r?ﬂﬁo?ﬁer to de{)erm neglwhat i nformation the
cal l er 12 lisk toeftGomtactigs’ pagqmmsqwosstem@wwgnlﬁz@mms“wmsﬁmt he call er

th L ne ste confi C fied/ determ ned
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Thus,. for ﬁh&ﬁBﬁﬂly,ﬂ:’B@nQﬂé}W}@é&ﬂinﬁ@o theContact Us pagemresponse to the '

user, when.at an appropriate page (one providing for links to the contact us page),

requesting information from the Contact Us page. For example, the caller 12 could
say “Directions to Boston” and the engine system 30 will link the caller 12 to the .
20 Contact Us page.

The engine system 30 is also configured to perform transactions available to
the caller 12 for the specific IVR system 16. To perform transactions; the engine
system 30 is configured to identify a specified page or to determine a page containing
information or services (e.g., stock trading) requested by the caller 12, to access the

25  specified/determined page, to play prompts for the caller 12, and to perform/initiate
functions specified by the caller 12. The engine system 30 can recognize the caller’s
speech and associate the recognized speech with data stored in the configuration and
log system 34. In accordance with instructions stored in the engine system 30 and/or
data, including instructions where appropriate, stored in the configuration and log -

30  system 34, the engine system 30 can perform the transactions indicated in accordance
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Iink to a "Contact Us" page in response to the user/caller 12 saying
“Contact Us" 15 when at an appropriate page (one providing for links to the
contact us page). Additionally, the engine system30 can link to the

Cont act Uswpeges7sin response to the usér, when af an apprp@I/UsinAIrsage (one
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Bost on" and the engi ne link the caller 12 to the 20 Cont act
Us page. TrRetheth 5%@3’5’3@?&’3%0 configured to performtransactions
available to tﬁ%c%ﬁ!r&l%e&ﬁer&&%eb&ﬁre?sﬁﬁ&im 1 thle VRl néttﬁ‘é%:#ﬁms%eﬁ%form

transactions, the engine system30 1s contfigured to 1dentify a specified
page or.to odnimarmtmﬂﬂhpeagbrd:Z)thrwghnthS'INﬂéandithe@nnﬂgmammdm (e.g.,

tock tradi ted b | ler.12, t
Spect 11 cd UREmA e pgae Syelstad on s sbesch AO5L 58 faller 37 Bhouehsh o
performs niggTN §4, me%gmemwmhaa%mlw&e%dﬁbné@me i€ngi ne system

30 can recognize the caller's speech and associate the recognlzed speech

wi th data swofigured to mmptmmgmathecmmhdromthgcd;estlanimdentn accor dance

Mot ruct i o EQEREs SRR HE sheiie SRRFLH AR B8 sPriPkion sl By 109 30
system 34, sdyhemSagoriafornaticnindeatip witt speetiisirbrdghizable By tHedVR sys@incat ed in

accordance WD 01/06741 PCT/USOQO 19755 21 with the data provided by the
cal ler 12. Yo Thesngipe systrm 3Qiscpriguredtocundpeihe sonten] oftheigxeqibion gPging 12 t he

engi ne mﬁ%F t aﬁetl?g: M STN 14 and
t he configuratiorf and |n%x§£t§’§lsbteer#§ he “engi nﬁé%s;dégt emggg Egln receive
speech fr onambmlonahgme cdnZinsthucothg lengihesysteREINo batpul promphy) stoeedsiy tieem 30,

under control {. he ecution I.ne onfi 0 attenpt to
recogni ze t%’&ﬁ 'é‘B"rP“ﬁ %ﬁl“? i@”?ﬂ %H‘eﬁﬁE@GﬁPE‘B €t he speech,
the engine @%%é&ﬁ%d?ﬁe@%ﬁoth'ﬁe&ﬂ&ﬁﬂ%&é Bmpfi¢an B §tem 34 for

i nformation’indi cating what speech is recogni zalsb} sby théelel%é system 16.

The engi ne rsgw@nfmaﬁl@ from thepatlerd] 2t in acqendince with theamevienslyorecegnizedxecut i on

engi ne S 16 and the
cal l er ]]ISO exec%?@n&ggégﬁ%@%%%%%%{%%é{%%é%%’em 30 to
out put pr Ommhﬁdemé facoghiredl spbeth, crier gppraﬁnmmdndsmeﬁwheﬁap%h to the

caller 12 ending o t er the eng |ne
dinP rmauongrecerljve e engtine system 30.

The engine system 30 is configured to communicate with the caller 12 ina :
directed dialogue manner that guides the caller 12 to speak within a limited -

20 vocabulary to achieve the caller’s desired results. The engine system 30 presents the
caller with possible commands to speak, and uses a recognition vocabulary that
includes the possible commands (e.g., “Contact Us™), as well as some synonyms or
other words that convey similar intent (e.g., “Directions™). The recognition
vocabulary changes with different stages of the interactive dialogue with the caller 12.

25  The caller 12 can also say any of several “global” or “universal” commands that are
available at any speech page such as “Help,” “Back,” or “Forward.” The “Back” and
“Forward” commands would only work if there are speech pages that are behind or in
front of the current speech page in the history of speech pages that the caller 12 has

visited. Utterances other than those permitted would result in error messages to the



system 30 recogni zed speech fromthe caller 12. These pronpts can be, e.g.,
to request information fromthe caller 12 in accordance with the

previ ousl y-recogni zed 15 speech, to ask the caller 12 to retry the speech
for unrecgani afl; speech or low confidence recognized sppegBseasrsdt her
appropriate error nessages for nonspeech infornation received by the
engi ne system 30. The engi ne systen13@2|s configured to comuni cate with
the caller 12 in a directed dialogue manner that guides the caller 12 to
speak Wi t hicaller 12} Kimitihg2le wdd@mteavgmmbleaspeﬁcbmhﬂemmvmc@gnm red :

results. The en n th possi bl e comuands
to speak, mﬁgﬁfﬁiﬁﬂ gf?%{f%agg f@?ﬂ%&#gﬁll ﬁncl udes the possible
conmmands (e.g. Th%ﬁcs@stbﬁmxs&ﬁlﬂgﬁieht@ﬁseﬂﬁﬁﬁnmhﬂqmomglﬁﬁmﬂ words -
that convey simlar intent (e.g "Directions”). The recognition

vocabul aryresnmdgeseqmtﬁbmhefceﬂ@d? E?raajre@pbsthsﬁwhﬁemébf 'srh?%ﬂnogue with

tnﬁl \Sglr 1%@?&%}%“&{%%&1’ r a\%f&%ﬁeﬂ@ %I"' page S&&EE HeI p, "

" Back, ' or sp&&imﬁfﬁb&orihﬂlesﬁeabmm@mupﬁmmméchmemwwoﬁl y work if
there are speech pages_t hat are behind or front %the g]urrient speech

page in t h¥anymglengjhs, The segmants e converted in @“E"&IVP@P ted.
Ut t erances gﬁl‘amtsf Ok shmitionWobabular®'th pfodiBsamages to the
WO 01/ 0674%%3@?&%@@%%0 2 ca qcegd %nim ting the avgfl abl e

r ecogni zabﬂsbbespﬁoﬁﬂméhwbnl@ngmﬂl\lbehlghesgmlﬁdmesw%racy and ‘speed, and

overal |._robustngss of, the | .System, e | he syst | onfigured
to uselRnown te F‘Smxg ‘éﬁftf °4ﬁ§‘s% %nﬁ%ﬁ{&?gn%@ he caller
12. For exmh&sw&%@meﬁ&offéﬁmmbmsﬁalmﬁatPa) ibtypiealp@etsité, i nto. units
of speech and transforned by a digital slgna processor t o produce speech

uni t vect oinsludingfmctionglity provided by tynical wepsited "%‘ﬁé@c acthht may be of

varying |engt Eﬁ tggﬁ om0 ahd blesehialigtie that are -
anal yzed w F‘%‘é"@?&’?ﬁ Plﬁgw stic conén?r a| ge. g.? the recognition
vocabul ar yXallep 1pr Siinitae teinforiatiersprolided tocafpetsha bwas'mg:h wchSitng!mmmts h the
hi ghest confi depnce scaores The m 30 th the
cal | er 132 glpygfﬁg&qppﬂgeym?ogw&r%sgo O?F'é% ?%gﬁltﬁfo an audi o
format the e\ $i8im bR\daRér dTfiR\cutest 1bdatiby R.E:; 1Hdhmgé’6$>rthellmhudm
functlonallty provided by typical website browsers. The use Q}erface S
transferred to (e.g., “transferring to the Contact Us page”). These promptsp aye
the caller 12 use terminology (e.g., for links) associated with websites such as “page”,

“Contact Us”, “Company Information”, “going back to page...”, “moving forward to

20 ... page”. Asanother example, the caller 12 can be played a prompt for information
that says “You can say [Page 1] [Page 2] ....” The [Page 1] and [Page 2] prompts are
text prompts that are configurable, e.g., by storing the custom text in the configuration
and log system 34, and are retrieved to play the prompt to the caller 12. This text is
substituted in the greeting, e.g., in real time, by the engine system 30 to provide the .

25  customized text to the caller 12 based on the information stored in the configuration
and log system 34. Exemplary customized pages would be for, e.g., specific products
of a company, specific divisions of a company and/or specific services of a company.
Still other prompts can present queries to the caller 12, such as yes/no queries.

Information presented to the caller 12 by the engine system 30 may be organized

HRm



acconpl i shed by the pronpts accessed by the engi ne system 30 and presented
to the caller 12. Simlar to information provided to a person browsing a
website, pronpts 15. played. by the engi:zne system.30 stored in the

confi gur atyeijyeéysr | 00 system 34 can e.g., informthe cap¢puswioisse
current location (e.g., "Hone page") or,the |location being transferred to
(e.g., "transferring to the Contact Uszaage ). These pronpts played for

t he caIIer 12 use term nology (e.g.,. for links) associated with websites
such as_ g@fermﬂy@mae@newdmgmwmwwmaﬁﬁ the saggg infgrmation ¢ o

page. 135 . page".. As another exanple, the caller
12 can be p?gay a;eg{r orrp?le?ﬂ"&l nTormatlon that says "You can say [Page 1 ]
[Page 2] ...." Thsp@ﬂ?agﬂnejweb-aaaidgi g intéfacp thevgiginecsystemt 304s cqnfignyeds t hat

are confi gurabl e, stor| ng,t he cust the con ation
and | og sgsf‘% %ﬂ'ab%’ieélkf’@? PBV‘SF‘Q&“P?Q‘%FH#W"P '&e ler 12.
This texs '%méﬁ@ﬁtktddflmgaytébﬁn%ﬁﬁwpﬁﬁll ided by WebBrowderBucipys t he

engi ne system 30 to provide the 25 custom zed text"to the caller 12 based
on the i nf of*heme’sHback’sGuwiand,’t ‘thelpccanti gqtqi’tmdmemgmelsnsgemfi@nssm 34.

Exenpl ary cus m | d_be for ucts..of a
conpany, sp&% e‘ﬁf’\?&é’gﬁ'ﬁ% %chnmaﬁ%f:@p“%ﬁ’ th Eg@gfmgegégoof a
company.  Sihslcairividfer MiedaHES] 205H0k B 08 privicuS BigeSor tohd ikt pale] 6 12, such as
yes/no queries. Information presented to the cal ler 12 by the engine system

30 may be oinfarmation in the histampopages visitedoorbagk tr thedwes page; inrespasset®t | y t han a

b csont 40+ S HBEEE Fyf 0 R, A GRkb Rl dodin BB WINE T O, 02 TG
engi ne system 30Foseaehsﬁdegiup@é thélem@suedhﬂspﬂuwh&oumbagedoﬁwmws to
navi gat e through t he %(9 mation in EasIVR 5 ﬂyg)g%m 16. A caller can say

commands tySPEAF Fptem B‘?tméﬁallﬁ‘ Eprexapp OmMg PRES CANNBVE |
"forward, " 'shekfb linkd6la CORphAY @aesntﬁaf%is apcind & configured to
recogni ze such conmmands and act accor ingly. The e |ne system 30 thus can
transfer th@tww&ﬂd@mam@mmwpnm&m@almmdmhemem page, of
I nf orma & VISIted toth,a page, in
responsgsto ]%lﬁ’gth bs?g@lgn °ur°%%f5a§c °5{£§t commands

listed abovas,’fop r‘Pxeaﬁdns aﬁ&ehcq@a’g Thelehigihe sy¥teyn fm?cdnl tfhhsfet)ﬁrahy ofithase t 0 t hat
page for wh Isger:nt%c pages as requested by the caller 12.
The engine system 30 is also configured to provide search services and -
automatic faxing services to the caller 12. 'From an appropriate point in a dialogue
20  with the IVR system 16, the caller 12 can say “find it.” In response to this
request/utterance, the engine system 30 can search the stored speech pages for the
indicated text and/or information. The caller 12 at anytime may also say “fax it” and
the engine system 30 is configured to respond to this request by faxing the content of
the current page (associated with the current speech page) to a fax number specified
25 by thecaller 12. The fax number may be previously stored and, possibly, confirmed,
or may be requested by the engine system 30 in response to the fax it command.
The engine system 30 is configured to record call events and other transactions
in the configuration and log system 34. Call events are the various stages of the
interactive conversation between the IVR 16 and the caller 12. These events include

30  requests by the caller 12, attempted recognition by the engine system 30, indications



engi ne system 30 will pronpt the caller 12. For exanple, the home page can
have specific links to a Conpany Information page, a Contact Us page, and
a Products/ Services. page, and pronpts informng the caller 12 of the

I i nks. F%owoﬁégrrpl e, the caller 12 can be told "You caigTamgoissspany
Information,” Contact Us,' or "Products and Services."' The engine system

30 can transfer to any of these spe I c pages as requested by the caller
12. The engine system 30 is al so conti%ured to provide search services and

aut omat i c -dfapticthgr the caller'sspeesh was reee: , whether the spepchaWas 1615FtPd 882 point in &
di al 20 wi t . ' er 2 afdend it "
' al ogue ISWf%MPéE?ngg%gé%é%ﬁ&wgn%@mc HctiGhs ihtiafel by S/engldend 11 11

response t erance, t engl ne system earch the
stored spegslemBigasnl promptsiptayed tockhe eller 12.cThe evenis can incfude whatipages The cal | er-

12 at anytinme may also say "fax it" and the engin te 0 i fi d
to respo%dlhﬁsﬁeh%’/‘@sﬁh;?ﬁs‘)?c Wt);‘ﬂ'hﬁnﬁ'gfgt °ailﬁ'h’c7e‘|’?a'l‘?§%dsa¥1i§’e‘3 re?lf_ gggel JHre
(assoc'ft eélﬁ\én%%%@?hfcﬂ%ﬁ@grﬁé)&gﬁgm sHAER 30 perfarniedX ThE ERiihe HBRM J0 €d 25 by

t he cal’l er ax nu e previ ously stored and, possibly,
conf i r med, is configured tb senddndieintof thelvpll eventstn ghevonSguration 89 logsystespihse to t he

fax it co nd. The .engi ng system 30.is conkjqured t e events
and ot herng?éfﬁ?ﬁﬁ qr TRigE ﬁ% 5’6‘6?&%’5#%& "ﬁg'gg%&sﬁ%@%ﬂ Il events
are the vagj Sv@Esch time iR callitlvaritd6kiry, While efsferdihp Mlidieofwtkes t he | VR 16
and the caller 12. These events include 30 requests the caller 12,

att enpt ed callcyents onlyuperythe oecusmencenf coxain epnditions; andican be eanfigyeA 09t 06741

PCT/ US 19755, . 24. of. 4 er! _ ' whet her.
the sp chtovﬁﬁgd 'Péc’éac‘{fé’%}géﬁgévehg% %gnﬁfﬁ?g’é%ncpgaﬁg%ognl tSsP' %tﬁﬁ?%\}\%gagot :

r eco%ni Ze?ilndﬁfddaaﬂﬁmﬁﬂiat h Idve-cortfidendeaejectivinroecurseds orcthat athigleembfiderespt s pl ayed
to the caller 12.. The events can includ at pages the call was

di rected t%WOM@%’%H@S%W%%ﬂg]mg‘@%etﬁwgﬁumﬁfn%n%equence,
and whi ch ' ' Qﬁ@ﬁ&iﬁrﬁ&ﬂme rt€baseden &St em 30 is
- configur edégﬁgmﬁﬁﬁgﬁﬁggﬁ&?aﬁ events to t;t?gg configuration and |l o
system 34 sthtisticsofithacpdl dvents foristoragerin theconfiguratipnand jng systemn3drapd/ono js

configured.to send indicia of . vents each tine the call event
occurs,ijgmhfqréet??vﬁ‘ﬂgx@Fﬂ ?W%o%glg{%@f cal I events only upon the

occurrence of certain conditions, and can be configured, not 10 to send

;gghm.a of ot her caIIHEé%nt Giﬁ alL[bNKﬁf)L%((?WS%ENI he engi ne system 30 can

. .. The configuration and log system 34 includes a log storage area 86, a database

storage area 88, and a general storage area 90. The configuration and log system 34is
20 configured to store the information used by the administration system 32, the engine
system 30, the support system 38 and the monitoring interface system 40, and to
interact bi-directionally with each of these systems. Thus, each of these systems 30,
32, 38, 40 can retrieve information from, and store information to, the configuration
and log system 34. _
25 ' The database 88 stores the configuration files and content of the speech pages.
The content of the speech pages resembles content and format commonly available

on websites. The configuration files are used to configure the systems 30, 32, 36, 38,

40. These files store the information necessary to configure each of these systems 30,
32,36, 38, 40 during configuration and set up as described below. These files can be
30 established and/or modified by a manufacturer and/or purchaser of the IVR system 16



indicia each time that a | ow confidence rejection occurred, or that a

hi gh- confi dence acceptance occurred (e.g., a person was successfully
connected to using auto attendant features). The engine system 30 is al so
confi gur edwigppgraduce reports based on &3l | stati'stics opcriwseomyds events
for storage in the configuration and | og system 34 and/or 15 for retrieval
by the nonit ¢o progide abhd/of sltee cwspen eonfigiratiohds ThaiNFatdBake/SH iOhlsAbinfigh@dIYSTEM The

configuration and | pg sysitem 34 includes a | storage area 86 dat abase
st orage ar _eas@E":aW%Q%ﬂ#?MmﬁQF%@‘%?ﬁe%&agﬁﬁgmpgﬁ% a3fhd | og
system 34 i s gg3dconfigired ¥ f6rclifforthatiof réled td ¥rompPR! PRiptIad ikifudeiBe

adm ni stration system 32, the engi ne system 30, the support system 38 and

t.he noni t ori identifieationadate repordedyname ofprisongecording the prompt, spurcecanddypg |y with

each of tRes . Al f th 0, .. an
retrieve ?nf %F%ﬁ’%‘g f&ngm#g®ﬁ$%m¥$%@m§’%%@oﬁ%ﬁﬁﬁﬁgﬁ%on and
| og syst em 34ame Jor kheprofips aaa thedékt Sf the poniftarestored fnthetiatabasé 88.eAlsand
content of the spe,ecg#;ﬁgges. .The content of the@itﬁaeech pages resenbl es
content and ftdfleeationSfhepromphin thedatabase $§ apd thejdatedhat-tePreRRt WVafur ati on fil es

are used 10 Gtk EHAE sloh i Y d3Basde. Afformiftion Hhiso déted 1S GathBase'8g St 7 ©

the information necessary to configure ea ese systens 3 32, 36,
38, 40 dur i ndorlinkingymultipleqmompts togethertp form plerases bbetherisegments diipramptsi | es can

be 30 established,.and/ o ified b manuf acturer and/ o urchaser of the
| VR syst éﬂ] 16 | ul !'I%V\g“ﬂ{ﬁsgggﬁlﬁ stgres _ 5?%50 SHEBQb‘PSé‘?l%e /or alter
custom conf i GuforhatioRSnchddds idkatifYadSRfoRRatich fof srRechGRédulisaRdl sieech Siges,e a
variety of information relating to the speech pages. For exanple, the

dat abase 88 includingthe gomtenis pfeach of e med d pages: hig identifping infasmation pr onpt

data include; ' I £ | O a r recordi ng
t he pronmpt, é%%ﬁgteehqgﬁ%ﬁ“{%%g%%wgﬁheggér g‘r?r%tl.gga dﬁ%ﬁ%ﬁ@?&\?\ﬁg{aher t he
pronpt i s pulvatiGisafeech modules andispeech pagey; inghdingrthefrompts coiained depdin. and t he
text of the pronpt{_are stored in the database 88. Also,_ . the |ocation of

the pronpgf in the Thaiaabase 88 alsa sigrep dasa selatingp specelRagst oHpks BE¥eeTyr oduced
are stored i pabdiendab tsSP thelpab&y Bftneddn BleSiAtabiseaR@hdlp theMpeddhit abase
88 for linking nultiple pronpts Together to form phrases or other segnents
of pronpts. »0gi®nad0 tak tooether pagesand/or mpdulesstoinndro readily retrieve informagion and peech

modul es. Thi Sperform other actions. The database 88 also stores information linking

DialogModule™ speech-processing units 300 (FIG. 10) to specific speech pages
20  and/or speech mo_dules. The linking information for DialogModule™ speech-
- processing units 300 (FIG. 10) provides a mapping for determining which
DialogModule™ speech-processing units 300 (FIG. 10) to execute when executing a
- speech page.
Data stored in the database 88 also provides links between data serving as
25 synonyms for one another. This helps to increase accuracy of recognition for an item
when synonyms are available for that item.
The database 88 also stores several other types of information. Included in
this information is information to help support navigation of speech pages, including
navigation terms and links to navigation functions, and key words used to locate a

30 speech page when executing a “find it” function by the execution engine 80 in the



i nformation includes identifying information for speech nodul es and speech
pages, including the contents of each of the nodul es and pages. This
identifying information is adapted to be used by the speech engine 30 to

| ocate, reyddfsan and process the various speech nodul epcpiigoopsch pages,
i ncluding the pronpts contained therein. 15 The dat abase 88 al so stores
data relating to speech pages. Links 26t ween pages and conponents of the
pages are contained in the database and help the speech engine 30 link to
ot her pageaangmelkyﬂemmiuAmsertchmmxsﬂmhtbxydmmthudatabaﬁossrﬁheon and

erform ot hgr acti The dat abase | sp storges ornmation_linkin
ICIZ))l al ogl\/bduldg ﬁéé@ﬂ %@?Wn%FS?e‘g@Gg??ﬂe@mﬂ!? ‘L °MVT E’! splaegh
pages 20 Rghple, the 8MedandlR Hb&S of dhteation O AL omphty ABLbRA th fe dRlaBiseIMOdUl €TM

speech- processing units 300 (FIG™ 10) provideS a mapping for determ ning

whi ch Di alwgmdﬁmSﬁ)mmd@enbmglmﬁonﬁem@ldh'ecm@)fordleexecute when

execut i ee t ored 8 al so vi des

i oike. bat vty HEst Bpmalny, TuBrliult sofed in e BirloR B e piforbefcl po° o
i ncrease aGkieétaR)is Stored @5 HElEs bf difa. [Fienlary HEE mvsmaa memea,re avail abl e
for that item The database 88 al so stores several other 2¥ es of

i nf or mat i orickperees, Besifians, epmemﬁmmmsaﬁem@eﬁmm pthesgfields, a0d| p support
navi gation prh%p@%&%g eis@ﬁi 1693 b o?ﬂgud fgKS to
navi gati on nctl ons ey Wor Use ocat e a speec page when

executi ng araﬂifemﬂgﬁrﬁdhnglnaitdrstbrpemmhﬂkmdepmﬁnen& etogiThesedikldstah be WO

01/ 06741 PCT/USOO 19755 26 en stem 30. A uyser dl ction ry is al so
st or ed 18 t rpdat %@%&%Bﬂm‘g&ﬁ?ﬂgé&@%@%§ ?Sdg i nf or mati on
rel ated to gehgmph RhmEd Ynd pRSH ommgsogm dat es and/ or
hour s of operatlon of The conpany are sto In the database 88. The

dat abase 88ymdinymsstores the information for t he personnel directory for the

5 auto attendan ncti o, f t.o ed . at abase 88 for
t he personnel ﬁ%é&%ﬁg&%r@o@g@n%% 0(5’5’? °n’g?g“r£9gary fields
i ncl ude pelpﬁ@ms(eglaﬁﬁﬁesandlnﬁkﬂmﬁﬁ),lmmdndﬁﬁﬁs fereact pageof the [WRnonyns of
entries_in any of these fields, ISHW\‘ tel e%gﬁne ext ensi ons for persons,

r ooms, lénd SHEsm A6.nSpaech-page conikal s of dgta thategadeer ri ng/ routi ng
cal l'ers t 0 sneLSRRR @ MHdHodiGeRAb LiRSEth Sonfigute thd BagtSohiefil BLTore &nshd to

a purchaser/customer, or by a customer of the IVR system 16. The content of the

speech pages can be updated as necessary by modifying the data fields, e.g.; to update
stock prices, provide current daily news, or to indicate any changes that may have
20  occurred in the company. '
“The storage area 90 stores all prompts, fax pages, GIFs, and speech models.
The prompts are all the audio information to be relayed to the caller 12. For example,

the prompts include queries to the caller 12 and statements of information for the
caller 12. The fax pages are the data to be transmiited to the fax 28 (FIG. 1) of the

25 caller 12 in response to the caller requesting faxed information, e.g., the caller 12
saying “fax it” or the like. Graphical information in the form of Graphics Interchange
Format (GIF) files can be included in the fax pages. Speech models are used by the
engine system 30 to recognize portions of speech in order to recognize words and/or
phrases spoken by the caller 12. '



10 updated to refl ect new personnel, changes of departnents, changes in
nanmes of departnents, changes in nanes and peopl e and additional nicknanes
or other synonyns. The stored speech-page content includes all the

i nfor ”at'%oiﬂi?h“d' ng pronpts (e. g , queries and infor regrigsodnezeayout and
|l i nks, for each page of the IVR E%_ftem 16. Speech-page content is
divided into fields of data that can sel ect ed/ chosen and nodified to
custom configure the page content before transfer to a purchaser/custoner,
or by a custoner of the IVR system 16. The content of the speech pages can
be updated as n ﬁ‘&rg&e dadre updat e
stock prices, p?@%ﬁggaxm?rent ggsﬁoﬂﬂ ewsto or %%E?ﬁga%%egm%‘%/o%ﬁranges t hat
may have ZQnmmﬁmmnbedﬁdMemmw,egTJistmedggamﬂﬁxﬁmMMes al |

ronpts, f x aes, and_ speech del s ronpts. are aII t he audio
!Onf ngat i0 E‘%{?@bl"% L O?ahquﬂei%“&ﬂﬁ#“t]@% Bonpt s .
I ncl ude gueg letﬁ?é %aliféﬁ ;ﬁhﬁeﬁﬁﬁh&t &ts%%%ﬁt&foffé%&éiﬁﬂ@& b ff or the

caller 12. T ax pagsare o be transmtted to the fax 28 (FIG
1) of the 2¢ocabuliryrechgnitions, failed recognitionshandxeonimands uspdest i ng f axed
information, e.g., the caller 12 saying "fax it" or the like. G aphical
information in the formof Gaphics Interchange Format (G F) files can be

i ncluded in the fax p@gupﬁggq@ygmﬂql s are used by the engine system 30

to recogni ze portions of speech in order to recognize words and/or phrases
spoken by the camwmsm&ﬁsmmm gopk 6’8‘8’5“! admipigrationy st or age

area 86 | nf ormati on
needed H?/ t%g sys em Jgﬁe%%e%y#ﬁﬂég%? ﬁoé?%ﬁ%%@ﬁon Envi r onnent
(S:_ :EE) Iogssysteﬁ1;$I I 0p32. th'me supi,drthsymnm% inclodesdaextabapécsh (EBS)rf&gm'e@rzm e.g., 5
call time, call len t ec ages requeste ccess, rates

recogni ti onlogsaRv aéabéﬂwﬁgmﬁlm%?@rgﬁ apéléavqe@&efgﬂmer F&hs and
commands used. Tﬁﬁ?%i&vé@é%ﬂé@séﬁm% h%%oﬂ:%rﬁ@?&ﬁrﬁw ed to be

i nvoked by the admnistration 10 syStem 32 and/of the engine system 30 and
to provide mqnpmﬂleéébtmh@edwomtmwmsh%w TIBITTS B2 canhsport system

38 incl ng ©S in} lén%él;[tecf gsléﬁm%(v:v?x técH%l\esf, Siith'8S %’lengdceI?t TTS engine. The TTS 92 -

allows the IVR 16 to be updated quickly. For example, a news release can be quickly -

stored in the configuration and log system 34 as text and can immediately be output as
speech to-a caller 12 using the TTS 92 and the engine system 30. A recording, such as
by a famous personality of that news release can be made later and used in place of
20 the TTS 92 converting the text of the news release to appropriate speech using the
engine system 30. Other portions of the IVR 16 can also be updated in this manner,
for example, the list of employees in the personnel directory.
The log converter 94 is configured to convert information in the logs stored in
the storage area 86 to an appropriate format for processing by the report generator 98.
25 Here, the log converter 94 is configured tc_) access SLEE files stored in the storage
area 86 and to convert these files into National Center for Supercomputing
Applications (NCSA) standard logs. The log converter 94 can effectively convert
indicia of accesses by callers to the IVR 16 into the equivalent of a website page “hit”,
and stores these hits in a file. Thus, the log converter 94 is configured to store a file
30 containing an ID of the caller 12 (e.g., a phone number), the date and time of a request



| og converter 94, a fax feature 96, a report generator 98, and a speech
adapter 100. The TTS 92 allows the engi ne system 30 to output speech or
ot her appropriate audio to the caller 12 based upon text stored in the IVR

16. The Tiyo8redsan be 15 inpl enented using known techni qyesmps s the
Lucent TTS engine. The TTS 92 allows jhe VR 16 to be updated quickly. For
exanpl e, a news rel ease can be qui ckl stored in the configuration and | og
system 34 as text and can inmediately be output as speech to a caller 12
usi ng t he TPyshegallerlP, andindicia ofa ‘B@“Aﬁﬂfé 2deripfosm a%maas by a

L?rrtz)(u)st E:r%%g%lﬂégn%sertl nbgfﬂlﬁz é[’exté&?ﬁﬁfe} news qgﬁ eas o appr %r: gt gl aee

speech usi rsgstetd4. engi ne system 30. Other portions of the VR 16 can al so |,
be updated in t

personnel d;rectbfbf‘?‘x fhore] d;%@ﬁsor ex@eaa gql_e thga"(,'lwi St oh&g&%%ﬁ%gtthe

i nf or mati Offa:kihei-&ﬁeét&gﬁfoiﬁﬁﬁ&ﬂo'thbfakm(ﬂ@'i e E&lleR 2. 2R3 Opr i at e
format for processing by the regé)rt generator 98. 5 Here, the | og

converter Gxamﬂledbmfwig'm%m met&!mmé&’nﬂ*meﬂnMHe storage area
86 and to convert phes Natlo er for rco uting
Applicati or’l@p g-l ﬁhﬁ&f‘g\s g@’é{gﬁ% e@Fﬂ;ct ively
convert i @&lvﬁﬂsaméfaamsschyfaﬁaﬁfoﬁﬁ@oh@o 5&%@&&&1%&&% val ent
of awebsMei)age "hit" and stores these hits in a file. Thus, the | og

converter dax 28 peayided dyitheraller 12 Brengh arfax erg 9ont ai ning an I D of the cal | er
12 . Qa, h {%HR /06741
PCT. 5 (LaJS 187250@5 ?Eae ca’lr!rk @(&@iﬁg%&f) I'n ?S?F%&n?%g*ér?ggﬂlﬁ%ug%r omthe

call er 12 fstored mftheromﬁgmnmra:ﬂdog Seten03# andihe rmanipsalatet these datayo plodudeog

converter 94 . are stor d I n t e conflguratlo and Io Sﬁlgtlem 34. . The. fax
feature 96 AGOUSIFROTE the Zeportigenerpioy, egsispored 15 t o

fax the re%g%‘ﬁlﬁécéﬂ%ﬁéﬁﬂtb% &&b&&ﬁﬁng%m@%p&elﬂecqﬁék&bﬁ by the
caller exanple, the fax feature can | ement &éd usi ng W nFax

Pro 9.0. TigeneratexPiseonfiguresito produprreperts m@m@géhmgﬁnaﬂls perdwonr, Ri ght Fax:
o e S AP kL U ot gt T 7 L0
a fax servemanders pé:GxoiiheTheappm-t gcgenmrssmya&mhe abhmi pgdueech reporccess | ogs
and other i IHI i ma%he number of calls from a given device as identified by its automatic
. number identifier (ANI) in a selected day/week/month. These reports are produced in
written and graphical formats, and are downloadable and can be imported into a
20  database. _ o : .
The speech adapter 100 is configured to adapt tools used by the engine system
30 to help improve the speech recognition by the engine system 30. The speech
adapter 100 can be implemented with LEARN 6.0 software available from
SpeechWorks® Intema_tional, Inc. of Boston, Massachusetts. The-speech adapter 100
25  can access information stored in the configuration and log system 34, analyze this
information, and determine how to adapt the acoustic models, pronunciation graphs,
and/or semantic models stored in the configuration and log system 34 to improve
speech recognition by the engine system 30. The speech adapter 100 is also
configured to update/change the acoustic models, pronunciation graphs, and/or

30 semantic models according to these determinations. The new models and graphs are
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stored in the configuration and | og system 34 and to mani pul ate these data
to produce various reports. For exanple, the report generator 98 can
mani pul ate the |l ogs stored by the |og converter 94 to produce reports

rel ati ng tWOSPesI&h page hits. The report generator 98 i SPCRWSWRYERd t 0.
produce reports indicating the nunber g calls per hour, 15 the nunber of
calls per hour in all speech nodules, and the nunber of operator transfers

per hour. T, ?&ﬁ%‘:{% §mi%é YoGerR ort

l-ndi cati ng %lﬁrg ﬁ%ﬁ%er 0 ? rom gitég%b e@%g g@%@ﬁt.f.eé‘)g{; its
automati c recognizing speechi fromethe calledIR. i n a sel ect ed day/ week/ nonth. These
reports are produced in witten and graphical formats, and are downl oadabl e
and can be inported into a 20 database. The speech adapter 100 is

configured to adapt. nﬁ@mmwNnggm system 30 to help inprove
t he speech recognition by the engine s%/stem 30. The speech adapter 100 can

be i npl éfrent ed wheiremplarRRnBolGystoni(RES) 3 Gis sonfigured torpsovidegemets raptrels (1)

access i nf oove [V 16 ol oelod SORRRRYATR the 104, TP RESOIRANER 20, 7) c™

this inf Orf&idt@z{bcesi@ﬁbtéﬁ 8) 105 dofiitolied byGppioptiite sofwate] ege,M0del s,
pronunci ati on gmﬁ) semant I c nodels stored in the configuration

/ or
and | og sysPEAnpuhere] WS Deeommunieatesvith the anglog line Mdghroughdst em 30.
The speech ﬁx%ﬁéiﬁ*igo 100 is also configured to update/change the acoustic
nmodel s, pronunciation graphs, and/or 30 senmantic nodels according to these
determ p@&ati ons. TM@&%M&&bm@m&MWWISMW&ﬁNﬂMWUSOO/ 19755

engine. Sys b example. e BES1 S et Al SR s are. S modi-Hhen Or e
CONTROL - SYS{di¥lgnratitfs & 30! 9, 3808 S00iAdridRg &ﬁabt%rea%éréxﬂ,% ed to

provi de renote cont r ol the TVR'16 thrdugh an anal og communi cation |ine
104. The R(E@S@thmaﬂmweta@n systemi33d aadmblsmmomu@ﬁmbmt rolled by

appropri ate_sof PCAnywher e 108. The RAS 106 conmunicates with
t he anaI og F?Wé%@%%%gﬁ a nmodem 110.

E MONITORING INTERFACE SYSTEM
The monitoring interface system 40 provides monitoring functions for the IVR

16 and includes a system monitor 112, a prompt monitor 114, and a tuning monitor.
116. Each of these monitors 112, 114, 116 is configured to retrieve information from
20 and store information to, in the form of ulaw files (p-law files; word waveforms), the
configuration and log system 34, and to bi-directionally communicate with the SMTP
server 18. The prompt monitor 114 is configured to monitor prompt changes and
pfovide alerts as to the changes. _
The system monitor 112 is configured to monitor computer functions of the
25 IVR 16, to take appropriate actions in response to the monitored functions and to
provide a “base heartbeat” to the A/R service 24 (FIG. 1). The base heartbeat is a
message sent to the A/R service 24 to inform the A/R service 24 that the IVR 16 is
operational and functioning with normal operational parameters. Alarms and alerts
are provided by the system monitor 112 for hardware and telephony errors, resource

30 limits, run time errors, and/or transactional errors. The errors for the resource limits



10 The RCS 36 allows arbitrary control of the IVR 16 through an NT w ndow.
For exanple, the RCS 36 is configured to allow start/stop processing, to
nodi fy the configurations of the systens 30, 32, 34, 38, 40, including
data storgd difsgfsgi N, to access the adnministration systepgrigsodsishss O

enabl el di sabl'e comuni cation |ines chnect ed to the VR 16. 15 THE

MONI TORI NG | NTERFACE SYSTEM The nonitdring interface system 40 provi des

moni toring functions for the IVR 16 and includes a systemnonitor 112, a
pronpt non#apply toithe application sofiwarecode il the FVR 16, Bun timeerrars argrowidedni t ors 112,

114, 116 i ' g ' L A [ :
I nformati B?“tcgoﬂ,gﬂr %ﬁg% rr'%’rrﬂh gpz%bélﬂ?&elgg?g%%%%%g%}%%%ef orns),
the confi gue SLEBiibsdiids hregonfigireito ddceptihd calbfrtnm-thi calied 120and|ihwoke theruni cat e .

with the SMIP server 18. .The pronpt nonitor 114-is. configured to nonitor
pronpt chafgine system 3} igcluding its gpeech recoguizer.Run Hime gud transactionl £ITOES, 1pn t or

112 is gontj GUieR 16Q0fRiecBlic MONEAIPTarfeHECSH RO dAbounffed it DPrdc¥RBingd. tO take

approprirate actions 1n response to the nonitored functions and to provide
a "base he thetdall fitoim the calfer 12V Fhesysteimomoritbr (| F2 @n rejort (Finsadtion errors byt beat i s a

nmessage sent to.the AR Service 24 to infarmthe R service 24 that the
IVR 16 is mw%%%qﬁzfs? oRiHgSAR %B&W%O&?@&i‘fﬁsgﬁtﬁ?‘% aranet ers.
Al arms. anghakffdndmodfét IHQWAIMn_HFm%@ﬁ) perfolr Borfi® Rinfedal 4ckidnsa¢h d3ar dwar e and
tel ephony errors, resource 30 limts, run tinme errors, and/or transactional

errors. Theestartingsslerted nomreritical saviges ofithe IVR 1o Alarmsand aleptgvan Jsent 9755 30
ot ovy adfl PR iy PTG R A0ed 24 1SV AR LT T 02 e ng
L hor i eyt oo o ambpmttnet 13T o
recogni zerpmﬁﬁgﬂﬁi&gﬂ?eaiﬁ@ ?%Wg%fﬁ?”i‘%ifgp#tg&%ﬁéiﬁ g?tcware code
i ncl ude al hﬁg#ﬁ.&mmis &ﬁﬁg&@a&%&@g&kg@&%&%&&m theldrercal | from

the caller e system nonitor can report transaction errors by
storing i nihgsatorein thefconfigwation anddegsyistsm e and te tragk theperformancgur at i on and

og Syj% e21 %}A{%ﬁsl 5 s§§ %rﬁﬁ%é s%ﬁs&&?ﬂe%m%é&o&?&flhg%e&na Qeht€’ form sonme

r emedi

about these performance statistics. The tuning monitor 116 can also send, for external
monitoring, the SLEE logs and waveforms of portions of speech from the caller 12
that are flagged as potentially problematic waveforms. The tuning monitor 116 can
also output status messages regarding conversation statistics. These alerts, logs,

20 waveforms, and messages can be sent by the tuning monitor 116 over the Internet 22
(FIG. 1) to the A/R service 24 (FIG. 1).

The tuning monitor 116 is configured to provide numerous reports regarding
performance statistics of the conversation between the caller 12 and the IVR 16. The
tuning monitor 116 can analyze the performance statistics according to several criteria

25  such as transaction completion rates for important transactions, DialogModule™
speech-processing unit completion rates, failed calls; caller-perceived response time,
personnel names not accessed within predetermined amounts of time, average call
time, percentage of short calls, numbers of disconnected versus fransferred calls, =
number of calls transferred to operator, and call volume. Which transactions are

30 designated as important transactions may be configured upon system setup or

B
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restarting selected non-critical services of the VR 16. Alarns and alerts
can be sent 10 by the systemnonitor 112 to the A/R service 24 (FIG 1) via
the Internet (FIG 1). The tuning nonitor 116 is configured to nonitor and
anal yze spe@oi06741er f or mance -r egar di ng the interacti on betRAGHSPRYSTal | er 12
and the VR 16. The tuning nonitor 1181is configured to conpute

performance statistics fromthe SLEE |ogs stored in the configuration and

| og system ; : ™ -F&@ “ﬁgﬁtt Ipfétiio B

per f or rranceé'é?lgteﬂétté}'cgﬁgﬁg%%i %Béergr% |to$s c‘g’%{ seng%tferts tagﬁ%ut t hese
per f or manc einshudes lstw mach dinfirmatitnris ocommiing, and liddv much andsaftendaidires ancur xt er nal
noni t ori ng, e SLEE | ogs vef 0 orti.ons .of speech fromthe

ol er 15°" (Tnrmation epag e o oRuRT et TPt R GRIPRE S The

tuni ng nmoni fphatelticedingdé § as3bRAth with FRARRgMdale™ sdechonver sati on
statistics. These alerts, logs, 20 waveforns, and rressagees can be sent by

t he tunidg pronéssing wait6300(EIG.116) Callarsparceived resporisctime)can be used to/ R service 24

(FIG 1). Tg t uni n | t 6.is configured to provide . numerous reports
regar di ng %?'T"“ Wﬂ?g&??eaﬁ%ﬁﬁyg’ﬁ othréoa@ vﬁ%ﬁeém@ﬁ%%%f he caller 12
and t he_ | VRpér@onnIlh&me%ﬂBﬂBtﬂlgf’iﬁBd é@{bejs%ﬁc&das adsibd 2q.,1106, W&QEWE@ _
statistics according to several criteria 25 such as transaction conpletion

rates for i fRspprtwregardingthonumben of disyonneciednalls versys trapsfemedicallsraddhe ng uni t
Dot il | - . . |
s ot | apife of bl afierbid & opblart sl BL ERAN A aleFRRHRE aleh WBendall PON"°

time, ptocepérfigmande. short calls, nunbers of disconnected versus transferred
calls, nunber of cal]s trans ed to operator, and call v%l une. Wi ch

transactions are!3UHESMANMIPE egaésq‘ﬁﬁmv seyergl pusiessgeRortse fohe confi gur ed
upon syst em-Saidi) réforts forltheifaniber 8Eh} pEHdul/ SRbEPARANSs pek HRCinf 1 €d | ater.

D al ogModul e m'speech processing unit conpletion rates information
i ncl udes hoimpartant dialogue legs, themumbenefmperator gransferd perchournaod thernimber ef

failures occur.. Infor i on regardi.ng, bi al o dul em.s h- pr.ocessi ng unit
compl et 1 on Ao SN ANIOY's freddkdtirt gpme et poRdER TROUBIRERT S Vs

t he Di al®gModllslperhows aRaebvifledin @dsmioadable formatis Gothftkxtand Saphs.

Cal | er-perceived response tinme can be used to determ ne ether the VR 16

i s being ovEpPRELdialogyrlegy wade defingddyy the penfigyration file stored in the
configuration and log system 34. The predetermined amount of time for the ANI

reports can be, .g., a day, a week, and/or a month. These reports are provided in an
exportable format via a text file for loading into a database for business data mining
20  and other reporting functions.

Alarms can be triggered by the tuning monitor 116 for a wide variety of
failures and/or performance conditions. These alarms are sent as structured messages,
using, e.g., Single Network Management Protocol (SNMP) or email, to one or more
destinations. Alarms may help off-site monitoring of system performance by a

25  customer operations center, an off-site outsourcing monitoring company, and/or the

entity selling and/or configuring the IVR 16. -

THE ANAL YSIS/REPORTING SERVICE
The tuning monitor 116 can send reports over the Internet 22 (FIG. 1) to the
30 A/Rservice 24 (FIG. 1). Referring again to FIG. 1, the A/R service 24 is configured



per sonnel nanmes not being used can be selected as desired, e.g., 1, 6,
and/or 12 weeks. Reports regarding the nunber of disconnected calls versus
transferred calls, and the nunber of calls transferred to operators may be
useful i ld7i N9 the auto attendant 10 performance. gdyguéodidrag nonitor
116 al so can provide several business_reports. For exanple, reports for

t he nunber of calls per hour, nunber d# calls per hour in inportant

di al ogue | egs, the nunber of operator transfers per hour, and the nunber of

cal | s fr omtexmghitas perfpgmanee of the BIR 16 ard tegmovidaplarms te indtiate diagnastic ded. The
nunber of . o¥4 s Jprmat as both
Foxt and gPobpdGedind e 'VR erBirfll 21he BbolicuctOi aiiiaknhy) RS

conf i gur at iegdinplé,!the wndorasf the TVIR0 86 such aé SppechkWorke®dn@rriationad,\In¢.cThe34. The .

predet erm ned anpunt ,of tinme for the AN eports can be, e.g., a day, a
week, and/ dYRgervissef is conligwred toAceess data in, gp SﬁFtﬂ.%'%hﬂ‘eexportabl e format

via a text cédﬁogr%ﬁugg aJt;dJIr?]) itsyaeﬂa@h,%anﬂ ﬂaﬁ%dméggﬁ%yﬂﬁ?gﬁa&m ng 20

and other rep ons. Alarnt can be trigger t uni ng

moni t or 11 6Gctioms, ta priddee apprapeiate alsrms.fantdfortogquoduce Appropréaté repomsickhecondi t i ons.
These al ar are, sent as.structure ssages usi n . 0.,  Sngl g Network
Managenent %6’?"8{‘5’8& (%Wmm%&fy&%%é%wrm%%%&%%aﬁ@%gfe Al ar s

may hel p otdcofded BitérRrities Mid SIER{ogs ¥otedih MR IchbAfigiRdtion aBl 1ok syStemBAlTHNES

operations center, an off-site outsourcing nmonitoring conpany, and/or the
entity sel hjeig regegnion, duning, sonitarng and repart preductiple ANALYSI S/ REPORTI NG

SERVI The tunj ' . . A 22 (FI G
D to M a0 APR S bloboiit by TR AR RRECIRS ot pBicifally igh BOR Aigh. 7 UL 2
ser }/i ce 24 Ah%gh@r}ﬂ/%% e%aezaagswgﬁg.gay ﬁgﬁét%ﬂ%éﬁﬁiﬁe pedsonhel ditgabtyor _ -
erformance of the 16, and ;to provide alarns fo.initj.at nost
gction regWW@@%@WW@F?%@&W%@‘%%M[ atl?qsg‘ﬁhl ¥ g: !tgken'
by, for eéﬁf@hfasné%hmﬂfia%oggmﬁbﬁaﬂm,ﬁméwﬁ1_a§na§ EttMrekadstel

International, Inc. The A rvice 24 is configured to access dat a in,
and r et ri ensmelas beingwmecoghizeddespitef the factithatshe requested person isam ezployee anal yze

21 ar o 13 angh 0% bEeF SRR B BRIV LG ' T oot The T oCUCe AppTopTIALe
Alarms and/or reports can be produced by the A/R service 24 for likely -
candidates for synonym/nickname identification.. When an unrecognized phrase or &
low-confidence phrase is a_ccepted as recognized (with high confidence) on retry (e.g.,
caller: “your CEO”; IVR: “[ did not utiderétand.' Please say the first and last name.”;
20 caller: “Stuart Patterson.”) the phrase used by the caller 12 in the first try is a good
candidate as an additional synonym for the person recognized in the second try. The
A/R service 24 can produce a report indicating the potential synonyms (e.g., CEO)
and the recognized speech (e.g., Stuart Patterson). |
Alarms can also be produced by the A/R service 24 for repeated bad
25 pronunciations. A high percentage of confirmations for a given phrase spoken by the
caller 12 is an indication that the IVR 16 is programmed with a poor pronunciation
relative to the phrase. An alarm indicating repeated confirmation of identified
words/phrases can be used to initiate action to adjust the pronunciétion recognized by
the IVR 16 to reduce the number of confirmations required for the particular
30 word/phrase.
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AR service 24 is configured to periodically access and/or receive data
such as files of recorded utterances and SLEE | ogs stored in the
configuration and | og system 34 for wuse in recognition, tunin nonitoring
and repor tWeobeaTéx i on. 10 One al arm pr oduci bl e byt he A/RPE'E('J 37554 is for
potentially high OOV rates. A high OOB83 ate can be caused, e.g., by the
list of names in the personnel directory stored in the configuration and

log system 34 noqhbﬂilnﬁeﬂﬁ:'bm&isﬂ%onﬁ 10/$t6dude aferts CalarhR| antfor to be
routed to a particular nane, the |IVR v%ere ect the requested nane as
bei ng unrecé&m &ymhemmcqmdbmel 16. oAy hightratg of a pame bavingg

can be pr oddeSeol R e SRR RN Rk telPodatficnc: sobt BThaRapanly of °POT LS

isynonyrr]{ nhchmualﬂahs éuchaspmwtrpadﬁhnﬁamﬁmmmmndlfdhmﬁhmaselw?l;a )
ow- conf i denc e is accepted as,reco w th.hi confidence) on
retry (edg. 3’885?‘ eP“ﬁB‘lﬂs efemvkyee %?ﬁhﬁ"ﬂ l’ﬁﬁgﬁ@ggﬂﬁg"sﬁsg&%e say

the first a ing P Iy20 caller: "Stuart Patterson.") the phrase used
I n the S

by the caller t try is a good candidate as an additional
synonym for the [te#dR sewice@diizemifigured kemenitoyicdnfidepce disteibutidnRtehelpi ce 24

can produce a report indigcat] tenti al CEO and the
recogni zed SPRNABHTepQent IOHM&S}PQ glaﬁq)scorga W%éﬂég&% Or oduced by

the AR ser \ﬁn@ﬂwaileéogﬁmaﬁrambeﬂle?@dp&'éh infreaseirédoghifion actubcg IRy cent age of
confirmations for a given phrase spoken by the caller 12 is an indication

that t helO Vidoing, confidenngrsporediptritiutinnsacmss pll prtesannss mayishift. A fallinthee to the

phrase. An r t

bor da/ phr as dereiabf ot RS nCERETEMhe ek HBIcs e 1 B aispBlete ot 1 on
recogni zed [le., mcbmmmwwmemm)akmmmtmwseqw red
for the partjcul ar 30 word/ phrase. ilill WO 01/06741 PCTIUSOO 19755 33 The
AR servi ce thatamteplow GWF%‘YPEfdhec‘Gleﬁ?mh‘& foo by glhl‘?iﬁcm&ﬁ%‘%r reports
f

or names n%&%ﬁaﬁlmgggfggeﬁhéﬁ%%mw%@ﬁ Ofped Name

having a |ow’confidence t previous con I dence score
can i ndilat eA/&wnme 24sqanmcmitomhe MMMMMOpmmd qi‘feomhn threshplds to

recognition hefI glevep I As l%reahzetmerecogmnonaccuracy The A/R can

also produce alarms indicating, or other indicia of, confidence scores for personnel,
and rejection rates. , oo :
- The A/R service 24 can also provide 1nd1c1a of dlsamblguanon conﬁguratlon
20 problems. Alarms can be generated if the disambiguation prompt to the caller 12 is
unsuccessful in helping the caller 12 to distinguish the information the caller 12 is
seeking. For example, if the disambiguation prompt requests the caller 12 to indicate
the department of a person being sought, but the caller 12 cannot decide in which
department the desired person works, then an indication (such as a time out of the
25  response period) of this failure may be noted. Also, indications may be stored and
reported if the disambiguation resulted in the incorrect person being identified.
Reports of repeated failures can help detect that improper disambiguation information
is provided for a person. _
The A/R service 24 can receive, through a secure communication, such as a

30  secure HTTP transfer, or SMTP mail, data representing recorded utterances by callers,



5 and/or that the person is a former enployee and should be listed in the
dat abase 88 as having |left the conpany. The A/R service 24 is configured
to nmonitor confidence distributions to help nanage recognition threshol ds

for confidenfifsacor €s- The 1VR 16 may adapt to inprove pef@sishyissn of the
caller's speecﬁ 0 increase recognitiQn accuracy. In so 10 doi ng,

confidence score distributions across~all utterances may shift. Afall in
the percentage of rejected utterances, however, may indicate a rise in

fal se accegvemhlags, andjother logs;statigticsete.t Tharecorded utterancesand &L lags #5@ ng val i o)
due to acc ﬁnﬁﬁP h : ﬁ,@ﬁ W) 5%% ' Ile ;L he
rejection tﬁ%rbes 0 éshng?ée}gitcg?ﬁfl_g ,gn%ﬁg’ec [ gr?mrivgltoes ';ﬂ%gvgrlhl%i cially

hi gh, i nhi borfigngedito periodicaly sertd therdats representing theretardetutteeamcesand. The 15 A/R
service 24Sf,§lq. noni t.or ﬁhe confidence distributions and affect the

t hreshol ds l?%‘ltﬁ ' _ per thresholds to help realize true
recogni i on acCYhARYR sehABe 24 BAnGd moHidPHRpRAtTEnad o S recpigtiiza 0210, Or ot her

i ndicia of, confidence scores for personnél, and rejection rates. The AIR
servi ce 24 centained dhepengitieciystemn 30i Eorexamplt, theA/Rgearvidedd cavpérfoymraff-i on 20
pr obl ens. arns- can b%.ngen.era ed i# he di sanbi guation pronpt to the

cal ler 12 (BeregpeRiionlething using a npyn j}steﬂ'éen(‘f?il ler 12 to distinguish the

i nformati on t heThaIRCServide 24is aksB Ui rup@atéifibrnatibd infthe di sanbi guati on
pronpt requests the caller 12 to indicate the departnment of a person being
sought, buadministration systemp32; JFheav/Rsustem 24ican beth add andagmeveward t he desired

person r ?ﬂ ? Malel Q0 ‘ﬁﬁ ; Batiulais O sponse
peri od)mgfw al ’lr}rngggn%y ég%gote %12%30 I'n |%a'§%8’%e%%§c%%éaﬁored and
reported i imddife Biclag+Nuug Fain (BNF)asathimead used ihltee IVRC1G. r'Bid¢ mpyehelpn bei ng

U Sanbi guaPRSRSRRFIRGR SR Mk Pilndiee, The Sevinas caraspl e, 11 oo 24
Can T ecei Venidddt modbhC HbSu AT P RnERk A schbitt A6dds (3] pRBEUr @ HTTP

transfer, or SMIP mail, data Tepresenting recorded utterances by callers,
WO 01/ 0674 probehilitisg/naness Rug fime\spsiem jupgradesand upddtescan bgperfasmed byt i cs, etc.

e 581 O SRR, RO Skl g R v o 26 11
peri odi cal mwaveforl andenfighratisreipgging tirouph thd imterfacer4Ql €Thisi¢antrobincledesand '
turning waveform logging on and off and switching from logging a sampling of
waveforms, to logging all waveforms, to logging only error waveforms.
The A/R service 24 is configured to take appropriate support actions based
20  upon various alarms and alerts stemming from the monitoring of the IVR system 16.
The A/R service 24 is configured to put bad communication lines into a constant state
of busy. The A/R service 24 can also restart portions of the IVR system 16, collect
long files for debugging, and insert configuration file patches into damaged
configuration files. ' '
25 Refetring to FIG. 4, the A/R service 24 is configured to service multiple,
distributed IVR syStems. As shown, the A/R service 24 can service the IVR system
16 through the SMTP server 18 and firewall 20 via the Internet 22 as well as IVR '
systems 120, 122 and 124. The systems 120, 122, 124 may be éonﬁgllred differently
for individual companies. The A/R service 24 services the IVR systems 120, 122, 124
30  via the Internet 22, and a firewall 126, and an SMTP server 128. Thus, as shown, the
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SLEE |l ogs to the A/R service 24. 5 The A/R service 24 can also nonitor the
performance of the recogni zer 302 contained in the engi ne system 30. For
exanple, the A/R service 24 can performoff- |line recognition testing using
a known t el oBEIHENCE. The ‘A/R service 24 is al so.confi gupefiussnemsat e
information in the admnistration syst3§m 32. The A/IR system 24 can both
add and renpve word 10 pronunci ations nd add nanes or words to the
vocabul ari es. Al so, the seryvi ce 24 can nodify Backus- Naur Fqr.m ( BNF)

grammars us@dRervica 24 caprservice mpltiple JYR systems 16, 1200 122, 124 ieamdiples ch as

"M ke Phill gRfrp RESH. ReiStef 4 thidd oustic
nodel s, recognl zer pafsérlr%ggﬁisa&{ﬁﬂéﬁ§§ﬁfgnt I"C m's)gg? 61@? B gﬁ‘ﬂ@m@fé

probabi | iti SMYH semaend?2§.. Msmmﬂéimmﬂad-ybageagmﬂn@ﬂycan be
perfornmed b Y 15 t he sgr% 4. Also the A/R service 24 is configured to
control t hedistihwrd Tconfiguration | ogging through the

i nterfacg 40. Thh&rﬁ@@ﬁdh%einﬁﬂémt&h Q'cﬁﬂb&‘é’éﬁ?faﬂh@ﬁlﬂ%ﬂ%ﬁﬂd of f
and switching fromlogging a sanpling waveforns, to |ogging all

wavef or s, cmlw@gg: as$ Wk by tocanother \mde;f qfrtlmIVerﬁ onbthesentisy, or analysis to

confi gured ake ria o] I ons ed .20 upon r| ous

al arms and gf"ﬁ' Q&Eﬁ?ﬁ?ﬁw&?ﬁ#ﬁ %‘ﬁm 2 q‘?&ﬂﬂﬁé’g’fﬂ% The
AR servi cea&ﬂmgwnsxpﬁérfm&ﬁaﬁymmem&eﬁﬁhméunﬂﬁamldﬁt0 a constant
state of busy. The A/R service 24 can also restart portions of the |IVR

system 16, eu¥pactedibehaviarde.gi, prexpeeted yelpegishiaga figaeency sequaniyhef Yar ation file

P2t ohes 1t e RRA Sis GO M UMK eRler 2% ERRIHAD oy Fefiandy Lhe .7

serV|ce 4 is con gured to service mu ens. As
shown, the Haﬁkc&berslfmﬁraaécnbm me&éalbrﬁ&mdcbﬁnwme Whtﬂk&alughahhe SMIP
server 18 and firepwall 20 via ,the |nternet. 22 as as. | VR stems 120,
122 and 124 aletts gr gtherngtifications b XQ?A’E?&TVW%i’eeﬂﬁPﬁ EF@@&IPF%‘F for

I ndi vi dual ?)%W&ﬁ'f&sre Vit A SR REN bR AnSR! dnfiafin %ra%éémmm 122,
124 30 via the Internet 22, and a firewal | 126, an% an SMIP server 128.

Thus, as shawesabularies, bf dtherwig® amlyemzahc tROSCribEdOHer8®s to dermine
15 appropriate corrective action, if any. Such action includes using the RCS 36 to
adapt/reconfigure the IVR 16, e.g., to reduce OOVs, to update pronunciations or other

information, and/or to correct information stored in the IVR 16.

CONFIGURATION AND SETUP

20 How the system 10 is configured and set up depends on the type of system
chosen by the customer. The customer can choose a base platform and configuration
tools or a collection of configurable models. If the customer chooses the base
platform and tools, then the customer can configure and customize the product. The
customer can provide configuration/customization data to the vendor and/or

25  configuration entity, e.g., SpeechWorks® International, Inc. for the configuration
entity to configure the system 10.

If the customer chooses the base platform and tools, then the customer inputs

the data for the desired functionality and any customization parameters. The customer
would need to input, either through a database download, or individual entries,

30 relevant information for an auto attendant, such as personnel names, nicknames,



Al R service 24 can service nmultiple I'VR systens 16, 120, 122, 124 via
multiple SMIP servers 18, 128 and also nultiple I VR systens 120, 122, 124
through a single SMIP server 128. The I VR systens 16, 120, 122, 124 may be

geogr aphi ("gklk%‘mﬁi stributed renotely fromeach other. 5 Al-gfsherfoysh as
emails or traps, can be sent by the A/R service 24 to an entity such

as SW, or to another vendor of the I\# 16, or other entity, for analysis
to determne. potential corrective action. The A/R service 24 is
confi gur ed depatwents,tané extensionssaswelkasjpoy ppproprintesydonpims such anjob t han a

predet erm nt f . - Vi QLo (- . val ue
such as a Ptpetgeaﬁggﬁﬁgﬁso ﬂ‘@@é’%&]*y %goﬁn%@&?@al%oﬁheo'rﬁ%gm?f%rkpgﬁ?Sﬁt?%cI uded in
the A/R serof | pagés i istrgttions Joreiny ilibks forother fages, antl isaactionsdors f or .
transcribing stored caller utterances in accordance with the alarns and

al erts or oransgctigns torbesupnosied by thespeschpagesc Much of the copgand ot t he
configurd n ' . it%ﬁ&wcﬁ AV mﬁ{ bhafle Ut t erances,
conpari ngg ?%'g‘g}ednhq ’Zi?'glﬁglgé?%i gﬁs’{vs?é%‘gﬁdggp{eetyséoél ot érbvm se anal yzi ng

t he tr anscréusetherwoaldaeed® supply eastomized ddtdamiipstnptiorst dhe oustemnéricar acti on,

I f any. Such_actign includes using the 36 to adapt/recopfigure the IVR
16, e.g., t%l%mgm"%ﬁﬂﬁ&%%ﬁw%%?%ﬁWWs qunf or mat i on,
and/or to C%?Qwﬁeﬁie?ﬂﬁ%big{hﬁ%% ible fbob'$h du¥ atteAdantONE bddia TI ON AND SETUP

20 How the system 10 is configured and set up depends on the type of system
chosen by tdéxamplesforar evenTtegistraidanctiook the custanies swuldreenad theslate; eventititiend

config tio tools or..a collecti.qn of nfigura I he
oot ol 58 ety forhfafinstin nScdeh Hdath iR otk P e WG ing Elenk 1°
configure ang cubinertofd, hbesiﬁﬁlaﬁmﬁner,mmifyngmte dR/initial copfigiratien/setup
configuration/custom zation data to the vendor and/or 25 configuration

entity, e. (fSneeseasy. ipRseaampdate for ghanging nformationesuch as recet ¥IRS: i gur at i on
- entity to ¢ | CLLMF Réﬁgﬁﬁ& &éﬁﬁ& ﬁlq}feﬂ,? se
platform an%aidgg%i so,%f%‘ﬁg t icpﬁé%g%éfﬁaﬁgbt S ? e data .glris {nﬁe‘gg’si red

functional et and any custom zation paranmeters. The customer would need to
ol evart® i nf or ekt PENSRGPEr R ERa L <oiFioR 2t portiamaRie o SlTor Shiutlon.
ni cknames, BYGhE+érdor drlothie ErtitPOBér thé hstordér would provide the relevant
' information to the configuring entity, e.g., SpeechWorks® International, Inc. The
customer would provide content information for the speech pages, relevant personnel
directory information for an auto attendant as discussed above, and desired options for
20 configuration parameters. The configuring entity uses this information, and its
expertise to configure the system for the customer. Additionally, the configuring
entity updates the configuration/setup as required by the customer after the initial
configuration/setup. _ _
No matter whether the customer or other entity performs the configuration, the
25 configuration files are written to and/or amended by the administration system 32
(FIG. 1) and read by the engine system 30 (FIG. 1) for execution.

OPERATION
In operation, the IVR system 16 interacts with the user/caller 12 in accordance
30 with the user interface that guides the caller 12 through a web-model speech

bl



departnents, and extensions, as well as any appropriate synonyns such as
job titlestpositions. Additionally, the custoner would provide information
for the content of the speech pages and instructions for any links to

ot her pagewoenogi4i nstructions for transactions ta be supPEh/UMMIPSSt he
speech pages. Much of the content and 37functionality, including for
transactions, is provided in the base platform but the custoner would

need to sup : ] Eﬁd%gﬂrf’o' { @#}@ e:ﬁ!(a}ﬁfhg Ny, Sel ect
Gonfigurati‘(r)gﬁg%ararég ersﬂlpgﬁcus ngﬁifl%gﬁ%‘gr ormn@r;lhge f tﬁgfeg/%tlenm for
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to regist erpfondeiﬂﬁ ch'll%iqmvﬂﬂx_Mﬁfy-ofoPﬁaiﬁ?ThEUﬁieQ@%m?%c@ﬁomﬂh@ simlar
manner, nodify/update the initial ‘configuration/setup as necessary to

acconmodit eoptions preserdédiby sayingrany of the spectficd words/phuases, oriea natpral addi ti onal or
f ewer personnel ., changes .of ne,. del ays .or other. alteratiaons in events,
eto. 1517 HEvies EE st sREURforaln gl Pal pivdt eallEl B8R model o for
confi gur at i FemildlogyEhalRBiOo tPpicd) WeBsites I uskd to Reliethe lchifer a0 sbeig@e woul d

provide the relevant information to the configuring entity, e. % ,
SpeechWor ks thrughithe:yatious speach pagatby the ealles §2 saying anpsenrigtejitistanges. Font ent

i nformation r . I ' 0 i,nformation

for an aut oe%@tu&\&%g%%gg?l %ggg’i%s&b?ﬁ'é@%%@%@?‘?é’ﬁ opé’rﬁ (ﬁ)(linnsJ gF 20

confi gudat i prefgrmed)wiicee the sydtem ixoohfigured oot At yachseage bihe conviersaticyi | on, and

its expertise to c?ﬁ%i gure t he %sﬁ;ﬁm for the custoner. Adﬁwtéi onal ly, the

conf i guri n?% Eja?' Bk %tigliége;_ gdza?ﬁeﬂ)%éﬁﬁezdn&w agﬂ&tbgawsthhe

customer a Iof kb g dPeddn e

cust oner or otﬁer aedn{éigﬁyﬁpergorn%a?{]s?a g?’fﬂigtlﬁ%{li on, th?agZS coﬁ]ii guration

files are widadedwhatis thedyage titlerfon thednfoymation abauhto be presemtédio thysalleniB32  (FI G
I n

1) and read_ by ihe. engi ne system 3 | G sl )maf OF mEXecuty.on. . OPERATI ON
operati on, ﬁ%’ |¢]ﬂ5‘a§§§f’ Bﬁelé'%i%ﬁ]& g’(!lg Wit Thﬁé&,&ss&vf“?a% b af’ﬂ
accor danse mdhiturs infoinition ¥parditl &nversations Bétwoel MeSVRIIgstéliband he t hrough a

web- nodel speech pills WO 01/06741 PCT/ USOQ 19755
caller 12 and provides appropriate reports, alerts, and/or alarms for use by the

customer and/or a configuring entity (e.g., SpeechWorks® International, Inc.) to
determine whether updates to the system 10 are warranted.
~ - . Referring to FIGS. 1, 2, and 5, an interactive conversation process 200 begins

20  at stage 202 when the caller 12 dials a telephone number associated with the IVR
system 16. The caller 12 is connected from the caller’s phone 26 through the PSTN
14 to the IVR system 16. Connection is established between the IVR system 16 and
the caller 12 through the PSTN 14 for bi-directional communication between the
caller 12 and the IVR system 16.

25 At stage 204 the IVR system 16 plays prompts to the user 12 indicating that
the user 12 has reached the home page of the SpeechSite™ IVR system 16. For
example, a prompt such as “home page” or “you have reached the [company x]}
SpeechSite™ voice recognition system home page” is played to the caller 12.
Alternatively, if the user 12 dialed a number associated with a specific speech page

30 other than the home page, then the information for the dialed page can be



37 recognition process that includes perform ng operations indicated by the
caller 12. In accordance with the web nodel, the caller 12 is typically

first presented with the hone speech page (unless the caller 12 accesses a
di fferentys r&?ﬁ #y page directly) that provides the call ejcrhgsonigrss a variety
of options. e caller 12 can sel ect %gomthe S options presented by saying
any of the specified words/phrases, I n a natural Ianguage manner sayi ng

what information and/or seryvice the caller 12 desjres ogy
anal ogous - P@WEIBX%H@E%%' 12 The informatinn prompt %iteéqu qg}lerl ‘Hgyﬁl'l"jate

through t hg Varldtls bpkidh %%Xtﬂehﬁercﬁl bock<s hAMk Benefi?Pr OPY | at e
utt er ances. each ut terance the caller 12, disanbi guat i on and/ or

retrials oinfommhgncontmned:mnhbhomepggeeﬂﬂlppmmmmfonh@l exk2 aboutconf i gur ed

to do so. ach satio et-ywee e | VR system 16 and
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Soaﬂtcnmemae&iluh&oa%oanel aisbtorh ©F shyife Tuagally DigctoRasy obeen

Ioaded what 1s the page title for the Informati on about to be presented to
the call er cazﬁnc(mtgowtomwbwymgsonw%xowtemabw@be ."). The A/R

service 24 anal and. ations

bet ween théom?fﬁx'éy 1%“3%3'%&? I” er@ﬁﬂg&%l é@s %@Wl ate

o G i e vt a1 ner oot on tme o determ

configuring entity (e.g.,. Speec rks erpatio et erm ne

V\het her up @ﬂ@nﬁaﬁ@%ﬂﬂ‘ém“&%"i\%“rh&m@dbuy qRe‘Pé‘?‘?F’F#&‘Pﬁ% FIGS. 1,
and1g. Tl MeHhaibls (e inGtPucRb o%ﬁﬁa@%ﬂl%n?%ﬁnﬁigh%t age 202

vvhen the c one nunber associated w the VR system
16. The cabompaﬁﬁDmmwmAathtbnﬂm)nxtﬂmaﬁahme\@l (Qomaetﬁsandtr ough the PSTN

14tothe|VRs m16 Connectian i s established, betawee | VR system
16 and th(9° Mﬁﬂ"?ﬁmﬁﬁfﬂﬁ' FUVETY, eﬁle&ﬁoé{m@%'}nmm cation
bet ween t h‘ﬁlso ﬁfétdﬁ uﬁ&u&i&ﬂs 418 hbWito Bavigaehidugh A vakioas specchdagest he | VR
system 16 plays pronpts to the user 12 indicating_that _the user 12 has

reached t h® topbfg@llst mmluepseltaﬁgetceﬂw Porn navigats Hhe peeghfite™ exanpl e, a
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At stage 206, the caller speaks into the phone 26 to provide speech 208 to
navigate through the speech pages. The speech 208 may be in response to prompts
20 played by the IVR system 16, such as requesting a specific speech page, or can be a
natural language request for information or other actions. The speech 208 represents

speech-related information, but not necessarily an analog or a digitized speech
utterance. For example, the speech 208 may represent the set of N-best word strings

generated as output by the recognizer 302.
25 At stage 210, the engine system 30 discriminates between available sub-

processes to determine which sub-process is the appropriate one for processing the
request indicated by the speech 208. To discriminate between sub-processes (each of
which may contain one or more speech modules) the engine system 30 compares the
speech 208 with sub-process titles prompted to the caller 12, and/or multiple

30 vocabularies, each of which is associated with at least one of the available sub-

- A



WO 01/06741 PCT/ US00/ 19755 38 pronpted/played to the,caller 12. The

I nformati on pronpted to the caller 12 includes various options as to what
ot her pages the user 12 can access and/or general information contained on
t he home pwoeiodlae pronpts can informthe caller™12 about PCEp8WaRTSF0dul es
of the SpeechSiteTMIVR system In thiggexanple, the pronpts 5 include "You
can link to a personnel directory by saying "~Conpany Directory'; you can

find out how. to copt ' . L bout the
I AR A
perrorm 1itb A ! € * teEB@ston” esst ock or
ot her goods. Thus, e!gier?’f)a:llng transacti onl‘;,a;’]E and it:rransact i on_x] can both be
'_'__bu%/ st;)pk"zqotﬂrzmm : ‘Qrﬁﬁgﬁ.zsgg;:ﬁ?ﬁ‘&g{fommﬁh%%% @PW@W&E@S&%Z
instruction i1t inddeh 1 ; ; :Directory
(Auto Atten ant%is,es‘lgln% orl%rat I on ret ?%gﬁoe%&gn%g%?’ Ggleas%&n%gg}l)any
| nf or matsi orfiConspady infomnmation’)othempthe engine sygtem 3G diescts thehppropriate i nf or mat i on

al so includes instructions as to how to nayjgate thr h the various speech
pages pr orfofEEP ﬁ‘é‘*&‘gF?SéPm@sﬁﬁe&mﬁ&bﬂa&%glgg‘?ﬁ%ﬁf&‘ﬁ% navi gat e
the SpeeCh%lﬁ?IMnﬁnhN&mbﬁ””h%%r?P%mﬁ%&ﬁa&ﬁﬁ%ﬁic@isﬁ%W' th website

anal ogous functions, such as orward, " and” done™ as well as

ot her functi ons Bhgorious subipragesses 212, P14, and 216 pracess thetspeash 208 po" At st age
206, the callet eaks int he phone.26 tqo provide eCh2 to navigate
t hr ough theéegmgﬁnﬂgﬂ’e%&%o%mmeﬁm@g e_n?ge'i pronpts 20
pl ayed fay tiRdichtifig t6 WhichiSuB-roceisiie ciller EXlisdeing/diteted: MRdtickinfiplepech page, or
can be a natural |angquage request for_ information or_other actions. The

speech 208 mgpesyuen 30 playsa promps (“Zragsferring 4o thetGampany Direstgry Paggederari |y an
anal og or a0l niinéfﬂ S&dhn li%ﬁ.&]&ﬁ,? ol Qo 208 may
represent the sgé. l\tl-ﬁ%gst \Af)lr str ?g%e ogenerge@c?engstﬁ%g?lgg t he
recogni zer PHge") iPthe Aallesl2 drcbetipirouted ¢o the galhmutiyg subaprocessi2 k2. rPrompst es bet ween
avai | abl e spyb- processes.to defermnmi.ne which syf process i he appropriate
one. for pr oeslHgng foabe HuGmesion TPl e byl Hokisfot o sinrsgoton

di scri maatgohgsi g&Ude Plafsdatd UsScalleP)if fie calldl 12hs B&ig faxidtaed t9Ne Or nore
speech nodul es) the engi ne system 30 conpares the speech 208 with

sub- pr oces sthesetspe-prasesseso? ldpr 286, trespeetivelye r*Coptactdde/cs “Companyp| e
Information” replace [information retrieval] and “Stock Buying” replaces [transaction

processing] in this example. Alternatively or in addition, prompts are played to the
caller 12 indicating that the appropriate page is being loaded, e.g., “Loading the . -
20 Company Directory Page.”

. The sub-processes 212, 214, and 216 interact with the caller 12 to determine
specific responses or actions, such as providing information or performing actions
appropriate for the speech 208 or further speech from the caller 12.

At stage 218, the engine system 30 provides the appropriate response or

25 performs the appropriate action as determined by the sub-processes 212, 214, and
216.

Referring to FIGS. 1, 3, 5, and 6, at stage 220 of the call routing process 212,
the caller 12 is presented with the call routing page. The engine system 30 plays
prompts for the caller 12 to indicate the information associated with the call routing

30 page and links to other pages from the call routing page 220. The engine system 30



30 vocabul aries, each of which is associated with at |east one of the

avai |l abl e sub WO 01/06741 PCT/ USO0/ 19755 39 processes. In the latter case
t he vocabul ari es contain synonyns of the titles presented to the caller
12. For eyl f the caller 12 says "Directions to Bopé&fiseodRsProcess
200 wi | | proceec? to stage 214 for call _information retrieval fromthe
Contact Us page. If the speech 208 i $Oat ched with a sub- process title
(e.g., if the speech 208 is 5 "Conpany Inforrratlomzs, then the engi ne
system 30 @laysepersennsl mmmwm 2t s ﬂprr@e@ﬁ to process the

fgfsfgvgj)? %‘%ﬁﬁ%r g{gé%ﬂ) E;I@Jnf ransaé‘?% On%’ OCGSSI ng .ehé/)gr | ous
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nor e et al el OWw. rrate pronpts are p e (0] e ca er
i ndi cat i ng to witEBss SBgine systpm %%Plrteps&eﬁf/@usezw apylary fromyther o

exanpl eg I @t?rﬁﬁ: the Corrpany
D| rectory EageE k aﬁﬁ’%%ﬁ&t?ﬂrsgl %ﬁtlgft éeml%tecrnégén %r“r;éefgltqoirf%r age" or

"t r ansf err idogng stagdﬁiOthb catbroutingyvocRagary )in this examplecih¢lades tatairgatedtong r out ed
to the call rou b- pracess. 212. Pro 'Tr nsferring to the
[infornmati &pq:sg{xqe?gw?ﬁ QBE‘"’? 0 gg“ﬁlﬁ 2"?"58{[’&?’%%%& i on 15
processi ngkumwoﬁﬁ&oalﬁx@dw&meﬁ@htme&a: gf sydtéig, cal ler 12 is being
transferred to these sub-processes 214. or respectively. "Contact Us"

or " Conpany |nmmzzﬂnﬁlempnaa§tepnmwmmwwadrmﬂ}mmm Stock

Buy| ng repl ace tran rnatively
d| tplo%sﬁqycé ?atg?hee lEﬁe‘léltye (ﬁas%t’lﬂ&]escaﬁnl gﬂ@%ﬁ | n hat t he
appr oprr at @rrdﬂﬁﬁtﬁngs%ﬂw-b&ﬂlmdﬁ(ion@m@d byﬂie@hﬁmagystdww toXfle Eb]hipati}g Directory

Page." . The sub-proc_esses_ 212 214 interact wt caller 12 to
det er ni ne Vesabulary ebtaiped 44 stag é@é@’g@eﬁeﬁ?ﬁl"g&emt’tﬁatlon or

per f or m Ng aeédeRGSword BB miuetr@bt@tlstte&eeapﬁe%eeﬁt&smftueﬁtﬁe%%ech from :
the caller 12. At stage 218, the engi ne system 30 provides the appropriate \

response orconsidergiao be revognized and peagpieil aLewsconfidenceiwordestringsivithd by t he
S BT 5= b g A s i ol 5
the cal | r gedreskenweegahe Idtver adgipper thigshobd® asdquzhed/for d1samb1guat10n, as may
also be the case if confidence scores for multiple word strings exceed the upper
threshold. '
To help uniquely identify the word strings spoken by the caller 12, at stage -
20 225, disambiguation is performed by the engine system 30 if needed. For example, if
there are two employees with the name spoken by the caller 12, the engine system 30
attempts to distinguish between them by having the caller 12 identify the department
of the desired employee. The engine system 30 thus prompts the caller 12 to “say the
name of the department of the person that you are trying to contact.” Depending on
25  the caller’s response to the disambiguation prompt, the engine system 30 chooses one
of the N-best word strings as the word string spoken by the caller 12.
At stage 226, the engine system 30 determines appropriate responsive action
according to the comparing of the speech with the call-routing vocabulary at stage -
224. This determination can result in the call being routed to an identified person, or

30 performing a requested action.

o



pronpts for the caller 12 to indicate the information associated with the
call routing 30 page and links to other pages fromthe call routing page
220. The engi ne system 30 WO 01/06741 PCT/ US00/ 19755 40 &I_;(%s aﬁersonnel
di rect ory WOAKHR™L 0 have the caller 12 to speak the name BET/USMASE nent of
a person to whomthe caller 12 wi shes 3p speak. The I VR system 16 receives
the caller's speech 208 in response to the pronpt. At stage 222, the engine

system 30 obtain ﬁa%@ LeatiG E&wdgE 1p§Fs§ Ehigiat i on and
l.og system 34. T‘ﬁ%s ?fzg;tﬁrféeﬁélllon cang e o téi ne &eePgtriee, }g?ger, Sr during
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schedul i ng &R} BIwishés 1BIsPEHR 16 éonnebtific Sl MParidihié B6irdd pliSsL Fornes N word
strings that may 10 possibly correspond to the intended words/phrases from

the cal | ®r ¢ampl;decallenlss routesttd John Degjs extensionnNf the speech was “Iobn conpar ed by
t he engi ne st,em 30 o the.call routin VQOC | ar t @il at stage 222.
For exanpl e,ﬁgf’f 9%@8%%8%@%%%@8 Th&En ee‘?tegchggﬁ?‘!ﬂ@gpe word string
in the N begdhethilet, seohABadle Qllet/IZNS koutdd 182h @pétatol Rt Rcliddalingflighiss consi der ed
to be recognized and accepted. Low confidence word stri ngépvmth 15

confi dence scor eAt sagekdOathe gngine systeasHbeagriesaut anpction other (han galkrouting;s wit h
confi dence I . ol ds are queued for
di sanbi guat ﬁ@c@éﬂﬁi%&g&@ﬁ%a@@%%@ﬁ%ﬁﬁ%e scores for multiple
word st 1@ ngs excRefdrringao BfGRI1, 8)3, and @) ah infolrnation) rptrieval process 21ddnt i fy t he

d stri kepn by th I 12, at st 20 225, .di [ ti [
ber for med DRPHnEHG: okt DY IRe desorpien s BIPRALAHAIBRE HHOTBHGR o ar ot wo
empl 0yees Vigghlh 4 CinBaTInRARA plife IsUsciBbd.CThid & nok hiferRBBid ¥ RkEE SO

attenpts to distinguiSh between Them by having the caller 12 identify the
depart ment. exdAmpi¢;othte possibilitiesforapfonatitindo be trtneved,igcluding othethpageptoonpt s t he

caller 12 tg. "sa he .. n of the depart of the [ at you are
Crying 1o cOaEmibgichIy Sre tifa tRigted e Bcqulf ATSEECRIA R

di sanbi gsat irfermiationRtrievalpage igprésented 36 i \callerdR0 The ngiiesysen 30slays-abest wor d
strings as the word string spoken by the caller 12. At stage 226, the

engi ne syst BIPMIRY “beading - orarany tefoupationpaes”2ad avhen this pageibasbeen loaded
plays an additional prompt “Company Information page.” Following these prompts,

the engine system 30 plays prompts indicating information on the Company
Information page such as links to other speech pages, and general company

20 information. This general information can include the general nature of the company,
including the technology of the company, and the company’s products and/or
services.

At stage 234 the engine system 30 obtains an information retrieval vocabulary

for use in recognizing the caller’s speech. The engine system 30 obtains this

25 information from the configuration and log system 34. This information is based on
the information contained on the Company Information page and those pages
identified as links from the Company Information page. The engine system 30 plays a
prompt such as “You can be linked to pages with the following information by saying
the names of the pages: ‘Company History’, ‘News and Press Releases’, or ‘Current

30 Events’.”



according to the conparing of the speech with the call-routing vocabul ary
at stage 224. This determnation can result in the call being routed to an
identified person, or 30 performng a requested action. RIM WD 01/ 06741

PCT/ USOO ' 41 At stage 228 the caller's call is roupggyksigrs8er son
I dentifi eycg@'%%‘i caller's speech. The engi ne system 30 uses the

call-routing information, such as an 8%t ension, associated with the person
identified at stage 226 as being the person to whomthe caller 12 wi shes
to speak to c-onmmgqm;mmeMmthMpmmngmﬂs exanpl e,

the caller Js routed.to.John Doe! nsi Lf . "John
Doe, " or tBAEHBWME%Q'GEN&&%@%%?ﬁ%ﬁ?nt%e&?ﬁfo?%gs?ggech was
"flight = sg yetem S0 developsdevérabwornd|stritigs it ndy représest vikat the calfee2t or f or
scheduling flights. At stage 230, .the engine system 30 carries out an
action ot hapokehZhe Nzhest ofghase wgrd stggs_iamegeggeg@y@e enginesyEeRR0Rmh as pl aying

or faxipg i ' ﬂfﬁﬂﬂ]?f‘] A@E, eﬁnm [ ‘?ﬂ&‘ . lqnf or mat i on
retri evgl ﬁ%@%‘g@m@%ﬂfﬁ%\%{. n %OE : oéydt e &!gl owgnféh%ggfgri ption an
exanpl e of swingetheicalterii2Epokenti on from a Conpany I nformation page is

bossi bi 111 es. 5 brRRBIaHER GO RGS BORERRME SRkt PRI o B 8 ages 1o
retrieve ipigr %&@Pgﬁmbyﬁmﬁﬁ@m@oxme i@l At stage

232, an 1577 dfor ma _ al page is presented to the caller 12. The
engi ne sysBeruBflapappyepriate prowpisiforthoeallent? Wshps Hthinkiyon asid eompgage” and
when this page jhas been | gaded, pl.ays an I tianal 0 . Conmpany

| nf or ngbl oﬁfsg’ibeﬁ“an%lc}"aﬁﬂ i 'egsetﬁ%rc ?L?,jﬂeﬁ{@m oélﬁﬁ)eeéms)l%’sfem 30 pl ays
pronpt s i neisparsk e gty yBein®0 chBoses enSPREN best Vo Stingoas thagerdsuch as

links to other speech pages, and general conpany 20 information. This
gener al i nswingspoksn by the qallen e t he general nature of the conpany,

i ncluding the t ggg!%y ks . ' ota) 35ted rduct s and/ or
services. At stgge 4 fﬂlgexelé‘ulg?ﬁe systemegggg%?%?ns aﬁ I nf (;)rgmation
retrieval ealiemh®l Brigspohse toulecuniquelyeidentifiediwogd stripg detetnainedsat stage 236, The -
engi ne system 30, 0btains this 25 infornati. from. he.conf . jl;on.and | og
syst eml34. P%ss‘ibﬁ’f %ﬁnﬁ’? o, o ?’%&E@%‘“‘o‘%ﬁ‘e istorohatdl it € Rl e

o ‘string to access the configuration and log system 34 to retrieve the information - :

associated with the caller’s request. -For example, if the caller 12 responded to the -
disambiguation question above with a “yes” answer, then the engine system 30 would
retrieve information relating to the company history, such as a Company History

20 speech page stored in the configuration and log system 34. The speech engine 30
plays a prompt “Loading Company History page.”

At stage 242, the engine system 30 delivers the requested resource to the caller
12. In this example, the engine system 30 prompts the caller 12 with the associated
information of the Company History page. For example, the prompt could be

25 “Company History page.' You may link to the following speech pages....”

Referring to FIGS. 1, 3, 5, and 8, a transaction proéessing process 216 is
shown in FIG. 8. For the following description an example of booking an aitline
flight is used. This is not intended to be a limiting example, other possibilities for
transactions to be processed including purchasing products or commodities are within

30 the scope of the invention. At stage 244, a Flight Reservation page is presented to the

" AR



the information contained on the Conpany Information page and those pages
identified as links fromthe Conpany |Infornation page. The engi ne system 30
plays a pronpt such as "You can be linked to pages with the follow ng

i nformati oggyme@Yi Ng the nanes of the pages: "CGonpany HeetrmsingrssNews and
Press Rel eases', or "Current 30 Event g3-~ WO 01/06741 PCT/US00119755 42
At stage 236, the engine system 30 nat c%es the N-best word strings for the

Iler to th ts tq.he,. ] trieval
Cocabul ary CHlie 13 chl Hgtne St 0B Bar i Ly ine O RSP oR e a1y
represent Wi whiifihfsapShasbéen PR laysa aliti6sHl pRimpt *BRght Rek&vaion Ngs are

sel ected by the engine system 30 for 5 conparison with the information
retrieval vpagesuFelgwing these promptsctheiengine systenh30 pleysipromptsiindjeatinge cal | er 12

spoke. To helg uni el ifv f.he I.d .St i . - e galler 12,

at stage 2358’“&“.“8@#@. ef@ﬁ%%%%%r%ﬁ%%?@ﬁ%%ﬁ#eé syg‘snt%em 30. The
engi ne syst geferal flight fespivationripfor@RtiorpdontadiedThis geféral itfor@atidreganl2 such as "I
t hi nk you sai d ' conpany ]ﬁgohi story' and nagt 'current events'. |s that

correct ?" Disiudginfgrmationiaboyt pricing, inflightsexviepseand/or drayel proredurps suchaSo chooses

one of the WA, | t rl : caller 12.
At stage 2455&?%%939%& Hygbqgirﬁio ret%ég‘gs&%ﬁg r%%%%ggb%hggt ed by the
caller 12. Hlight esaeation vopatiulary fiorivge i rgeogritzidg the eallerls speeeh.r Thngengiateer m ned at
stage 236, 15 a ossi hly 238, the engi ne system 30 uses e Jj.nformation
fromthe |dé¥ﬁ‘?"?S&8 s _?‘Wﬁh?%gﬁ@ﬁgg?wE%ﬂﬁﬂgﬁmggn og system
34 10 rghri GUEmidNOn iTHaSEdIEH the afordBtion catitited b fhe cHBpaR Fifght RedeRAHES L - FOr

exanple, if the caller 12 responded to the disanbiguati on question above
with a "yespageeddbose phges identifiedasi links frpux therc@Gpany ihfdrmationpags: Thenf or mat i on

| at i h hj h H 2 h
Cored T ¢ FRERSRRBIL PR bt S5 & Yafrs PR ColBiiBene 30 bl ays
a pronpt " Lesiibviag Gesativn by sdyiigtheagies of fie pagad Dotdedtic Flight§vai ne syst em 30

delivers the requested resource to the caller 12. In this exanple, the
engi ne syst dxterogtionabilights.t he caller 12 with the associated information of

the Comggny. Hi St Qk ¥aPESiB, tHe Lhgif ST 30 MaAkchéY RERLbesOWOM sifngs to the

flight reservation vocabulary. The engine system 30 develops several word strings
that may represent what the caller 12 spoke. The N-best of these word strings are
selected by the engine system 30 for comparison with the flight reservation
vocabulary to determine which of the word strings the caller 12 spoke. -

20 To help i;niquely identify the word strings spoken by the caller 12, at stage
250, disambiguation can be performed by the engine system 30. The engine system
30 can play appropriate prompts for the caller 12 such as “If you said ‘Northwest,” say
‘One,’ If you said ‘Southwest,” say ‘Two,” Otherwise say ‘Neither.”” Depending on
the caller’s response, the engine system 30 chooses one of the N-best word strings as

25 the word string spoken by the caller 12.

At stage 252, the engine system 30 produces one or more transaction requests
in response to the identified request by the caller 12. In response to the uniquely-
identified word string determined at stage 248, and possibly 250, the engine system 30
uses the information from the identified word string to access the configuration and

30 log system 34 to retrieve the information for the transaction associated with the



25 "Conpany Hi story page. You may link to the foll ow ng speech pages...."
Referring to FIGS. 1, 3, 5 and 8, a transaction processing process 216 is
shown in FIG 8. For the follow ng description an exanpl e of booking an
airline i§o@lerdrs used. This is not intended to be a |i rCTS®1988NDI €,
other possibilities for transactions 40 be processed including purchasing
products or commodities are within 30 the scope of the invention. At stage

PCT] LS00/ 1 9708 et e ool G B i e pmlbioRos ) 01 g

FI i ght Res@ahstaict &p ;(%liﬂﬁharmﬁedﬂaﬁﬂs&ﬁﬂvﬁeﬁf’w&hﬁ&hdﬁ Quested adadetidnays an
i g

ht Reservation pa e." Follow_ng these prorrpts t he

addi ti onal ﬁmo

engi ne systmitoosagtion reqpastsiepr be reftidnved oragerip thecpopfiguration and log ght )
Reservati on %Egﬁ 9&@ e ESAE flight
reservati oﬁyﬁgﬁgﬁ%gyaon ('?Oﬁgél ne b9 'S gener oP n olrersrat | gn can | ncI ude

i nf or natsi Or’remib%&ﬁcmiﬂ!elcbgﬁgurftidnlmhllommm(%&nb;mdhpltetelymdﬁcmga)cedures such:

obtaine & 'qﬂst?»' . a%f’geés? %ﬁmb'@e&%ﬁa g repeiiog o e ERPLERPR o

caller's s qg.fé g}ﬂgg*%g@%um st hi on fromthe
configuration an syst m 4 This 1 ormation i's based on the
i nfornmat i oru'anmtlanreqdest)relanlrlgto:ﬁnphmgstﬁiﬂlgm sueh s Reokianoundrip 8ighhd t hose

£y etom 30, o Hesfet '#353” Sl TRl 4 £ i o B en i Cro "

fol l owijpg Wik 89 | 9,;1 wme»t he nanes of the pages: Donmesti.c Flights,
on International 15 At stage 248, the engi ne system 30 mat ches
t he N best mrd@tsm ﬂvmar@esymﬁ delivemstheirangactipB 2eauestae e The engi ne

system 30 devel ver ﬂ]gp%h#%ﬂ the caller
12 spoke. ﬁgrokﬁ eggﬁ'\égof%gs %{é‘?rl r?f;{sor%%e 3&%&1 %Mr%gé engi ne
system 30 faga vebsipaservepfor Notthwest Aiflinesg Hin thie example, therengine spsém @ t o = -
determ ne which of the word strings . the caller 12 oke,. 20 To hel p

uni quel y i FREEteshe Fansaghiop accopding © the Eanspction request, Altemptively, &5 - o o0 250,
di sambiguatdyethtio BariBelnds Sueh H&ﬂm@!s&ﬂ@mﬁtﬂﬂ% aeoxa&%.eﬁba@orﬁfmnﬂngg ge .system
a

30 can play appropriate pronpts for the caller 12 such as "If you said
* Nor t hwest ,requsstyover the fax server 97 to fax information to the caller’s fax machine 28, -

depending on the caller’s request.
At stage 258, the engine system 30 produces a response to the executed
transaction. Here, the response indicates the success or failure of booking or . - - - -
20 purchasing tickets for the requested flights, and if successful, pertinent information
such as flight numbers, times, seats, and prices etc. Alternatively, the response could
indicate the sale or purchase price of a stock, or the success or failure of an attempt to
fax information to the caller 12, if these transactions were requested.
At stage 260, the engine system 30 prompts the caller 12 regarding the
25 response. For example, the engine systém 30 can play prompts such as “You have
been booked on flight 123 leaving Washington, D.C., at 8:12 a.m. on March 1,
arriving Detroit at 10:48 a.m.; and on flight 456 leaving Detroit at 9:47 p.m., arriving
in Washington, D.C., at 12:13 a.m. on March 3,” or, e.g., “The requested information
has béen successfully faxed to (617) 555-1212.” -

. HAm



"One," If you said "Southwest,' say Two,' Otherwi se say Neither."'
Depending on the caller's response, the engi ne system 30 chooses one of
the N-best word strings as 25 the word string spoken by the caller 12. At
stage 252, wblgpgoe@figi ne syst-em 30 produces one or frore transEEUsooN9?sequest s
In response to the identified request the caller 12. In response to the
uni quely- identified word string deterfm ned at stage 248, and possibly 250,

t he engi ne syst 30 ses the jnformation fromthe identified word string
Lo accass t ho. coleicalisrd2 iomtarmed 1040 Gasaion arACessinpaEs 44 B st g,

i nf or mat i one ey 17 AR ihifiste 3AGthirARnSRAGE ifAk&aW th the WO 01/ 06741
PCT/ OS00/ 1975 44 caller's request. The transaction request will initiate

the requested t rReferdiog toFIGH. 1, 3,155 and & pegressid5ioi fax reporting wad analyzibigor sof t war e
to performihe requested.transacti.o T ra tiop requests can. be

ot F1 eved TPBTRLTORRE RO RRORAT FI0- & 1R 477 B Sl AT Bhan

cust om [ OCiuERatiby cdnverRatidn \dith sthetqarth Of the 8ystéh 165 Dafa fidhethif or mati on 5

retrieved fromthe configuration and | (;ﬁ system 34. or by conpletely
produci ng aconyersation inghuring ulteraness by thercaler: for petians gaken by the systemesponded

to the di sagb] i u ' L pQ. " . . eNgi ne
system 30 V\Dfalj#g ﬂ%{r'egﬁg%egaﬁ% %@ﬁ@%@ﬁ %)r{%g%éié {i\ﬂ}né%;?ﬁﬁr gth? g&ﬁ%{;ﬁ%st '
Airlines, such aststdge®?4stored dath from the ingdrictive tarveldation g hnitolddC. , to
Detroit, leaving March_1 at 8 am and returning on March 10 2 with a 10
p. m departﬂ?déort"?ﬂ?ﬁeﬁ. - Foe repartine savbe inthe form ofalanysoralartsoorda formal s ¢ he

transacid o iJih s A AFark) | E:Qﬁn LRes system 30, or
to anot%oer aBpropé%g‘?egP%?ﬁai on, gui‘gh asggaﬂvg SI é ser@igr% or&yNorthwest
Airlines. |errarhinthesystan §), or hdesshgreascfosingirevenit ofthe systaps 1¢.hRefortansact i on
according to the transaction uest . rnatively, . this... 15 exgcution
can 1 nel Lde B e HeEenaes of G specs g TR P fomance shirgtigics Gpor

transmi tti Ngre drgahiRBdRHelpPake thé Gndiysis, peditily cohecthbls féafiiréy dfakd On to the
caller's fax machine 28, depending on the caller's request. At stage 258,

the engi ne Sptemsi, sypPerformmancechamsisgtics aranlsaereanizad e &asilitate ansact i on.

Here, t rﬁéﬂﬁ‘gﬁfc ||.§£j"?-ﬁ’; éug - f 2l | or . .20
purchas%g CKet s for etgri%%ﬁg(s e ﬁfe?,ﬁaﬁ{déa@%dﬁ%ﬁéhg@:@%é@%f, perti nent
i nf or mat i onpwcicse Bopélatinht nunbers, tinmes, seats, and prices etc.

AI ternatively, t Cstage 210, the m%gll’écl)rgd/reported data are analyzed. People at the

configuring entity, or other analysis entity, review the reports and/or alarms regarding

performance characteristics/statistics of interest. For example, the people can analyze
20  the characteristics to determine whether too many calls are failing to be routed to |
employees, or that too many calls are being routed to an operator or disconnected.
The people can also compare transcribed utterances that failed to result in the caller 12
being connected to an employee with recognition vocabularies to determine OOV
utterances. A wide range of analysis can be performed at stage 276, of which the
25 above analyses are examples.
From the analyses at stage 276, the people can determine what, if any,
corrective action can and/or should be taken. For example, it can be determined that
an alternative pronunciation should be added to a recognition vocabulary, or that a
person’s name or transaction’s title were mistakenly not added to appropriate

30 recognition vocabularies, to reduce OOVs. Also, it could be determined that a



I ndicate the sale or purchase price of a stock, or the success or failure
of an attenpt to fax information to the caller 12, if these transactions
were requested. At stage 260, the engine system 30 pronpts the caller 12
regar di ngwde1/e8m1r esponse. For exanpl e, the engi ne syst eRCBUSMANSHI ay
pronpts such as "You have been bookeggon flight 123 |eaving Washi ngton,
D.C., at 8:12 a.m on March 1, arriving Detroit at 10:48 a.m; and on

flight 456 J.eaying.. roit , : ing. | ' n, D.C, at
1995 o o RO lhhl stlia e Sdad el ne B hink eiohont O ERMASMET. [0 0
successf ul |ggn¥ersation brocéss 20D, &b to tetiice the Fediichcy\6f MisdDEtelcaRS TIhRES00/ 19755 45

The caller 12 is returned to the transactjon processing page 244 so that
the call e@W&W%W&E&Eﬁ?MQS%QﬂA& ficlele, qralterdafopaationRat er ring t o

FIGS. 1, 3,?0[&“ : R18. ?\&Qm i

I nteractiv co%‘g’g?’gg’tclogﬁ-fﬂr*s om%%%gmgwﬁpgé?g%%%v‘% e cgfll er 12
and has 5an of thei systemd®t iThe camettive action determined int stage 2PGiisttakeafin stage 228st em 10. -
Data fromthis cgonversation, including utterances he caller 12 and/or
act | ons t aken' byt EabpEHs sTOIBin G bopis s R o Bttt JRr sEmalEg g can
occur duri riﬂem&iﬁeéz4,fbeb£@&wr§?éﬁieﬁsmm%ﬁma?%e.p%medame%ad@ia fromthe

I nteractive conversation are nonitored and/or reported. The reporting can

be in the fofronvithimithe VR systeml k6 tAlso, portions ofshesysteny 1) maybavedliferentni zing t he
data for analysis. Alarns ,can, hi ghl i ntia e errors in the
system 10, "ST‘H%F%P%&“&P g%%"?%r&‘fﬁﬁ%%@%ﬁ“&?%ﬁﬁﬁh . Reports can
show t he pestissiens0evigial Mojce Baferpise hihy belwsedoer f or mance characteristics

reported are organized to help nake the analysis, especially of
correctabl e fea different processesof apalyzing perfoymanse datg arrpassiblen EPhict eri st cs

are al so Or%l&?%eglgn%? t ViSothd dafleifahicd GRBE hhdigreli wHige | VR

custoner, t : he customer's purchase 1s operating. At
st age 276, ighoeingiess tommoh OO niterahces t QON rutterncdsywithcsimiter fedturesicanttiee

configuring entit rr ot her analysis entit review the reports and/ or |
al ar s reg%F‘H‘]pﬁé.s‘Y"Bé%t&pﬁﬁ%ga -#ﬁ?gp?%%w&ﬂﬁggoﬁg?nterest. For
exanpl g5 t igenfAfOlEt OOV ittéaiRle) This<an bé'gcomplished By céllechisy witerahee er mi ne whet her

too many calls are failing:to be routed to_, .
- waveforms (in the form of ulaws) from all recognition failures, or low-confidence

recognitions. Each ulaw is converted into a sequence of feature vectors (e.g., Mel-
Frequency Cersmal Coefﬁcients (MFCCs)) using a standard recognizer front end. An
MFCC vector is producgd for each frame (e.g., Ims) of speech. Similar utterances are
20  clustered together usmgdynannc alignment of the feature vectors, or clustering
techniqueé such as k-niga_ns., Each cluster represents a collection of example
utterances of an OOV, plus some noise. A human transcriber listens to a few of the
utterances from a clustq; io determine the primary OOV from the cluster. The
clustering helps the tr_aﬁ_sériber avoid listening to all the utterances to identify an
25 OO0V. ' o
Still further, aqtpmatic techniques for transcribing utterances may be used.
Instead of being h'allsgibgd-by humans, utterances may be transcribed, e.g., by a

phone-loop recognizer ';o produce phonetic representations. A few utterances from
each cluster of utteranqés can be transcribed in this manner. The phonetic

30 representations can be cross-referenced into a phonetic dictionary, or passed to a

i 1AM



enpl oyees, or that too many calls are being routed to an operator or

di sconnected. The people can al so.conpare:transcribed utterances that
failed to result in the caller 12 being connected to an enployee with
recogni ti owoepsétl aries to determne OOV utterances. A pbfifsdon of

anal ysis can be perforned at stage 276,,,0f which the 25 above anal yses are
exanpl es. Fromthe anal yses at stage 27%’ the people can determ ne what, if

any, correcti ve act,l 0 and/ or shoul d be taken, For exanple, it can be
det er m ned f‘ {i’é&ﬂgYW%mﬁeoﬁ@ﬁQ%Ym%Wm to a

recogni tion mpﬁ ¢ RS fiVvel. R, ' tltle
were m st akgﬁl y notﬁgadpdcgge?g)égg%?ﬂoprl ate 5% recoé’%%%ﬁﬁ%ﬂl es,

reduce OOVs against g Jarge dictieriaty (¢, cfnemes)ned t hat a WO 01/ 06741 PCT/ U800119755
46 di sanmbi guat i osveqﬁgatcrre houl d be added to one or nore portions of the
interactive con Bt Bocess 200, e. g., to reduce the frequency of

m sdirected calls. The <corrective action can be to use the RCS 36 to add, .
delete, or alter information, pronpts, links, configuration paraneters,
etc. of the IVR 16 to help inprove operation 5 of the system 10. The
corrective action determined in stage 276 is taken in stage 278. O her
enbodi nents are within the scope and spirit of the clains. For exanple,

the A/R service 24, or one or nore portions thereof, may be provi ded at
the. location of, or within, the IVR system 16. Al so, portions of the
system 10 may have different configurations than. as described above. For
exanpl e, environnments other than 10 Artisofi(r) 5.0 Visual Voice Enterprise
may be used. Also, different processes of analyzing performance data are
possi ble. For exanple, frequently occurring OOVs of the sanme utterance can
be anal yzed while ignoring |ess common OOV utterances. OOV utterances with
simlar features can be grouped such that a person only listens to enough
utterances fromthe group to 15 identify the OOV utterance. This can be
acconplished by collecting utterance waveforns (in the formof ulaws) from
all recognition failures, or |ow confidence recognitions. Each ulawis
converted into a sequence of feature vectors (e.g., Ml - Frequency Cersmal
Coefficients (MFCCs)) using a standard recogni zer front end. An M-CC
vector is produced for each frame (e.g., Inms) of speech. Simlar utterances
are



20 clustered together using dynam c alignnment of the feature vectors, or
clustering techniques such as k-neans.. Each cluster represents a.

coll ection of exanple wutterances of an OOV, plus sone noise. A human
transcri b%o%‘r ns to a few of the utterances from a chgpissebssdet erm ne

the primry romthe cluster. The_ clustering helps the transcriber
avoid listening to all the utteran’ceésto identify an 25 OOV. Still further,
automati c techniques for transcribin tterances nmay ﬁwmm , l Hm of
bei ng transci bed by humans, ‘utterafb ﬁay be transcr

phone-1| oop recogni z esentations. A few utterances
from each cIu'terﬁ'?l R%?%gg es. can% rafrscribed in this manner. The
phonetic 30 reppes eaifipuiedns recéive b eallfroma-usefand enprodide atcommupivatic i

di ctionar or passed toa .~ .... lilt WO 01/06741 PCTI US00/ 19755 47
human to W@m@ewnmdethaﬁie& The OOV utterances ban be flagged for

consi dgrati on E!FI%S Eir% Shdth sibfddh s or may be
conpargd agai ns agrﬁlg r(lzlt?e:fonary #ﬁ’ L?%naneughﬁgdt}ﬁ?s clained is:
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1. An interactjve spe stem c risin ured receive a
call fro %‘ﬁ%@%mﬁtﬁétﬁ Bdf%ﬁ*ﬁ‘é“ﬁ%ﬁ@ﬁ@&?%’%ﬁﬂ%%&@%“ﬁ% system
and the U BE¥ing xgﬁzﬂ?womﬁbﬁ&owﬁaaa%soahfea%%ymmm #%bdiged st or ed
therein includin

ndicia of a plurality of people and routing information
associ at emﬂuthdnnmvwﬂ:esdrsystbmsmﬂse in routing the call to a selected one
of th PIurallt | e S I nformation
st oregot her ei n® J5E¢ ?1%1%1'8 W%W f/ﬁ%%rs%gmg ggo&?We i nteractive
speech sy%bmyfmdu&@nﬂoﬁmeﬁtbmépmwprempmws&mspbacmhesymd; the nmenory

and configured to
speech element also bemg configured to receive speech from the user through the

port, to recognize the speech from the user, and to perform an action based on
recognized user’s speech, ﬂ;e speéch element being further configured to convey -

15 second audio informatioﬁ to the port in accordance with the company information
stored in the memory.

2. The syster’n: of claim 1 wherein the speech element is configured to
convey speech in at least a partially web-analogous format.
20 |
3. The system of claim 2 wherein the speech element is configured to, in
response to a request by the user recognized by the speech element, provide
information, stored in the inemory, according to the request, and to route the call to a
person indicated by the user’s request according to the routing information associated

25  with the person.

4, The system of claim 3 wherein portions of the company information
stored in the memory are associated with each other in pages of information according
to a plurality of categories of information including how to contact the company.
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convey first audio information to the port—to pronpt the user to speak to
the system the speech el emr‘t’lmﬁwmugﬂm igured to receive speech
fromthe user through the porft ‘he speech fromthe user, and
to perforniygeeéhi on based on Tecogrii z&d fiset's speech, pEegusiasss el enent
being further configured to convey 15 second audio information to the port

I n accordance with the conpany infornatMmon stored in the nenory. 2. The
systemof claim1 wherein the speech elenent is gonfigured to_ convey

speech in at |edst aThasystem picleiant whereingbe spepeh ¢lément dpconfigymed to;3cdt em of
claim2 wh .o theo ' L aur [ onse to a
request by }é%beslgf& fg’?g‘g‘m%g’g%;g?%%@%@;e‘@%%e‘ﬁgmw"%FS\E} e information,
stored in tiiforftion of a pagemiostira@ntlpadcessed by tiespeechritnient.r oute the call to a
person indicated by the user's request according to the routing information
associated 25 with the person. 4. The systemof claim3 wherein portions

of the aompany igf or ARl sfasiﬁmwefeta%erwgp iefbFinfiERefbfufiflet L N each
other in pages of information according to a urality of categories of

i nf or mat i orinclndd inftirmgtidroabotitthe dovhtiart ofttheecarpeapy,and pe@iugts,lifanyOadd / 06741 S
PCT/ USQQO 19755 4? S . %ﬁ systemof claim4 wherein the speech elenent is
confi gur ed YBVICesiE any, gfferef by thegompany,coch i f the user's speech is within a
vocabul ary based upon information of a page nost recently accessed by the
speech elenent. 5 6. The system of claim4 wherein the categories of

i nformation further Thasysem of elaio srvbersin the cempany dnforsationsteret intthe conpany,

Syst om B pebey Aies Btk Sh Kb oo P bR EBIE [ (RC 10 morory

i ncludes information available on a website of the conpany. 8.. The system

of ¢claim?7 wherein the nenory_and the speech elenent are _cqnfigured to
convey the conpdhy i rih§syuem ghicleim 1 whergindhe gemenznddhe sneechelement are

configured to convey the company information to the user with an organization

different than an organization of the company information provided on the company’s
15  website.

9. The system of claim 4 wherein the speech element is configured to
access pages of information in response to spoken commands from the user associated
with functions commonly provided by web browsers. |

20

10.  The system of claim 9 wherein the commands include “back,”

“forward,” and “home.” '

11.  The system of claim 1 wherein the speech element is configured to
25 perform transactions indicated by the user’s speech. '

12.  The system of claim 1 further comprising a speech application monitor
configured to monitor activity of the speech element and corresponding incoming
speech from the user.

30



di fferent than an organi zati on of —the ctompany 1nformati on provi ded on the
conpany's 15 website. 9. The s nlf l ll wherein the speech el enent
is configured to access pages mﬂpm rlm "1 H“ - response to spoken
commands Wz(gmf%% user associatetli Wi tth ffuntibns conmonpyressnbisd by web
br owsers. . The system of claim9 wherein the commands i ncl ude "back,"

"forward,"” and "hone." 11. The syste'msef claim1l wherein the speech el enent
is configured to 25 performtransactions indicated by the user's speech.

12. The system ®3. cl| Thesystefmoficlhim 12 ovhereinsthe gpeech glement isippifigoestditon noni t or

ConT 19U o0 o SRl B o) ERBRTF L P B bp RO RRRRENT 9
S VIO 01/ 06 7ethe FAGPAISNRLH Hblboegil askBooghized, sitst aonlif el @i spdcthehaicnt n t he

speech el enent is configured to store conversation data In the nmenmory '
i ndi cat i ve tagk; and if the iser fpeqsh hay seonfideoe e ;a8d speech was

deterprin
accepted asg,r . ' 4f m%; g{qﬁqﬁlﬁ I nt took; and if
t he use?' s%vshﬁl%éﬁlgﬁg as aaﬁgg%ulogg%d@g@%iglcgw [§ir]t§ ermﬁlgg? reshold; and 5
wher ei n t heomvessation datepitored by die speschelements configured to report indicia of

the conversation data stored by the speech elenent. 14. The systemof claim
12 wherein the speech application nonitor is coupled to the nenory through

the Internet. 194.15-ﬂ4§né?ﬁ%f‘éfﬁrﬁfl2% I th S hdblibdfonRatiehise! enent is
configured to performat |east one (??llegll sg igua%i’lhng the user's speech and
conf i r m ngcovpded to dhe remenydlwohgh the Int@metThe system of claim 1 furt her
conpriibng a control unit coupled to the -

15.  The system of claim 1 wherein the speech element is configured to
perform at least one of disambiguating the user’s speech and confirming the user’s
speech.

15 16.  The system of claim 1 further comprising a control unit coupled to the
memory and configured to receive a control signal from outside the system and to
modify information content of the memory in response to the control signal.

17.  The system of claim 16 wherein the control unit is configured to add
20 information to the memory, to delete information from the memory, and to alter

information of the memory.

18.  The system of claim 1 wherein the speech element is further
configured to convey information to the user to prompt the user to provide
25  disambiguating information regarding a person and to use the disambiguating
information to disambiguate between which of multiple people the user desires to

contact.

19. A computer program product comprising computer-readable

30 instructions for causing a computer to:
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menory and configured to receive control nal from outside the system
and to nodify information contenglmumrlmnﬁuznm response to the control
signal. 17. The systemof claim1l rol unit is configured
to add 20wigViekption to the menory, to del'et |nforrrat|95f0§ ?

menory, and to alter information of the nmenory. 18. The systemof claim!l
wherein the speech elenent is f rtther 51conflgured to convey information to
the user to pronpt the user to vi de 25 di sanbi guating infornmation
regardi ng a per sevablish apmcatg@lmksuﬂbaminm@onsmmnmcalb&om

di sanbi guat e en which of nultiple people the user desires to contact.
19. A conputer program product conprising conputer-readable 30

i nstructions forrm@&velmnbnﬁaubﬁlwefnein@ hdvirg nnel directory informati

AREEREERRERERERNERNERENBRERRN V\D01/06741 CT/ US00/ 19755 51 establlsha
conmuni cat i &qrad;thereip;ingluding indicia of arléﬁfpbﬂrsfr’@m@hmwmmn from the

't of mat  on® e aea Siea e i e B ARt MR ol iy LRIGRANRE of Yooy o anc

routing i nf of papleypthe memsory alsa having\ednipang difommetion Stofed therei dssbeiafedt | Ng t he
call to a sel.ected one .of .t 'ﬁﬂ&é rglity, of people t he menory. al so havi ng
conpany i nf SHHOEPaLY F5seqiate %@%EY%’(PSQP SYf™: a conpany associ at ed
with the interac gidio tion to the
User o prompt ¢ ron oy By Rhian CARY Ger td froimpPiulir URBER. O

recognl ze the sp@s@MeSmhfwmthmm;, perform an acti on based on recogni zed
user's eech; apd canvtﬁg(i ﬁﬁﬁ udio information to the user in

accor dafte with > Wec TBHMFHFBN stored in the menory. 15 . 20. The
conput er progr arrp@fdiﬁl&tacﬁﬁnh‘dséﬂéﬁégo Qgé}stsggechnﬁ;dr uctions for causing

the conputer to convey the second audi o |nformat|on cause the conputer to
convey second audio information to the user in accordance with the company

information stored in the memory.

15 - 20.  The computer program product of claim 19 wherein the instructions for
causing the computer to convey the second audio information cause the computer to

convey the second audio information in at least a partially web-analogous format.

21.  The computer program product of claim 20 wherein the instructions for
20 causing the computer to convey the second audio information cause the computer, in
response to a request by the user recognized by the computer, to provide information,
stored in the memory, according to the request, the computer program product further
comprising instructions for causing the computer to route the call to a person
indicated by the request according to the routing information associated with the
25 person.

22.  The computer program product of claim 21 wherein the memory stores
information in pages according to a plurality of predetermined categories of
information, and wherein the instructions for causing the computer to recognize the

30  user’s speech cause the computer to use a vocabulary associated with a current page of



convey the second audio information in at |least a partially web-anal ogous
format. 21. The conputer program product of claim20 wherein the

i nstructions for 20 causing the conputer to convey the second audi o

i nformat i &o e t he conputer, in response to a requespchysetoiersaser
recogni zed by the conputer, to provigg information,__stored in the nenory,
according to the request, the conput pr-ogram prod rther conprising
i nstructions for causi the conputer to route the ﬁu,

i ndi cat edSBEFR 19 g’% ' to.the routing i m @E ated .
with the 25 person. 22 The corrputer pr ogram product of cI aim 21 wherein

the menory stores information in pages accordin a plurality of
predet er m ned 2kt egbheicompuyter program pretligs of claimi22 rthqmpanxt ructions for

o uen . R HGodb e SiRY RSt - RBIE B L BRUR RS ™
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FEEEE rreenr 1l I Il ¢ Ms+ 23. The conputér program product of claim 22
wher ei n t audie mmontqthomsmﬂ@mmmwwwy%hw wdia udes i nfor mation

avai | abl e alni‘zgt?o tructions for.
causnygt he corrpupﬁmo cgtvey e secon au o) mfgfr%rréa%%ﬁ?o the user

cause t heinforatibe provided omthe\cotmpeny’swelsitd. audi o information with an
organi zation different than an organi zation of the conpany information
provided on the conpany’s website. 10 24. The conputer program product of

clai m@2 wher epq) t Nehel BRpHIAF hroRfitn product PSR Whein MeXHbtRictibis ol 1 i eve

i nf ormati on cause the conp uter to retrieve information in response to
spoken coeanging shef qopputen to meaﬁmhanmﬂewompmtomevq:ommnl y provided

by web brouwser 15 25. Th r m pr o 4 wherein
e o i EaRin g @one 1 S R fap 8 A B Sl Bl T

pr ogram peaﬁmﬂy@fowdealbmukgbfrwgeher conprising instructi ons for causing-
the conputer. to performtransactlons i ndi cated by the user's 20 speech.

15 25. The compu_ter program product of cloim 24 wherein the commands

include “back,” “forward,” '_at_ld “home.”

26. The computer program product of clalm 19 further comprising
mstructlons for causing the computer to perform transacuons mdtcated by the user’s

20 speech.

27. The computer program product of claim 19 further comprising
instructions for causing the computer to:
store conversation data in the memory indicative of at least one of: the user’s .
25  speech; if the user’s speech was accepted as recognized, what action if any the
computer took; and if th_e'txser’s speech has a confidence belovt( a predetermined
threshold; and | o |
report indicia of thle: stored conversation data.

30 28.  The computer program product of claim 19 further comprising

s



27.. The conputer program producy, ' gt her conpri sing
instructions for causing the; co I‘ém \E‘lm ‘mconversation data in the
menory indicative of at |east on€x0Ol¢ tihewmsear's 25 speech; if the user's
speech wasygefig@hed as recogni zed, what action if any thepcmosmwaess t ook,
and if the user's speech has a confide%e bel ow a predeterm ned threshold;
and report indicia of the stored conversation data. 30 28. The conputer
program product of claim 19 further conprising. film=~ C.L W 01/06741
PCT/ US00/ 1 0Mafmictigas for Fauising 2 GOPUIGS f0 RETtAom, 2 ACHoRDASH PR AHERPE 81 { or m an
action baseglcfhiAhideP Biectl) recogni ze the user’s speech. 29. The

conput er proaram product ‘of claim19 further conprising 5 instructions for
causing the conputer to receive a control signal and to nodify information

content of the ry.in response to the, contro i gnal . 30. The conputer
progr am pr oduct rﬁmclyl;ﬂerﬁ%@“ B’i"&ﬁaﬁll?‘ﬂ‘é“qﬂg‘g?‘ﬁbh ﬁ’ﬁ@e‘f‘fﬁ’fnpnéﬁ‘ﬁsi ng the
conput ers t OinSipsbtibis fol Eaisiig thedonSiler @fecéile 4 BEhtyOR 5iBhAl ahd € ML O
instructions for causing the conputer to add information to the menory, to
del et e i nf bformatiemcontentof the memeny ip respease;te the qogirol signgl-mat i on of the
menory. 31. The conputer program product of claim 19 further conprising

. instructions for causing the conputer to: convey information to the user to
pronpt the 15 uer (TheeofipuRtpdigaiproducsdf ¢lgim 26 whereinitheinsibgptions fog a
person; and use the di sanbi gua_%bigggo i nformati on_to di sanpi guate between

whi ch of  ntAusing e qomptes to Hedifisioformation contentofthe meeory moluda, et hod of
| nterf agg Nindfridiiofis 57 Eusinlg" et b BRI B Wl lemély, RRRMeL AL | 0N, L he

met hod conprising. recelving an 'l ncomng ca uSer; establishing
a communi cainfermatiomfromithéxmtinery, st to alter information of the memory.

31.  The computer program product of claim 19 further comprising
instructions for causing the computer to: convey information to the user to prompt the
15  user to provide disambiguating information regarding a person; and
use the disambiguating information to disambiguate between which of
multiple people the user desires to contact.

32. A method of interfacing with a user through an interactive speech
20 application, the method comprising:
receiving an incoming call from the user;
establishing a communication link with the user;
retrieving a portion of stored data indicative of speech for presentation to the
user; and
25 presenting the portion of stored data as speech to the user in a web-analogous

form.

33.  The method of claim 32 wherein the stored data are stored in groups
according to associated titles indicative of the content of the data in each

30 corresponding group, and wherein the presenting includes conveying the title of the



retrieving a portion of stored data indicative of speech for presentation
to the wuser; and 25 presenting the portion of stored data as speech to the
user in a web-anal ogous form 33. The nethod of claim 32 wherein the
stored da Fodrat or ed in groups .according to associ at eﬂcivb&@%skndi cative
of the conten 'gﬁ the data in each 30 correspondi ng group, an \AZ1erei n the
presenting includes conveying the titl¥ of the WO 0106741 PCT/USQ0Q/ 19755

54 portion of stored data to the user as speech. | |1l 1111
111111 * C portidnf sied deitectortis iserksspeschai'm 33 furt her cl ‘ ’ , l ing.
speech fromthe user; 5 converting the user's speech into el act mi *

I ndicia of the user's speech; retrieving another portion of stored data in

accordance Wt hsyhe qiheafetioddF claini8h firfher G¥Rfpris@sent i ng the another portion
of stored data to the user including conveying a title of the another )

portion of stor eeceivingspeechifiom themserns speech. 10 35. The method of claim 34

whereingthe user's speech |is the titl f the..a her. .porti.on of stored
data. 38. The mePRIHRGAE peF s bekl ke dedhical idicifiihe ey SBaeebBl P s cech
are 15 indi cat irstfievihg htfther pbition of stbie@ data i fivbrdandetwititho tlecitiesled data. 37.
The met hod of claim 36 wherein the indicia of the speech are indicative of

a synonym drdi¢igeandi t | e of the another portion of stored data. 20 38. The
nmet hod of cl ai rtfr‘é'ﬁ] ; ' *%éég ir%"cg‘ gous
navi gati on con%%?mg&g. gmr%g?ﬁgﬁig cP‘gﬁﬁl%ﬂg erg?lr}ﬁt e \% - éé)ﬂ ogous
navi gat i on titleofitheratiother portienodfatbréd data tottke wpepagspeswhsi sti ng of " back, "

"forvvarg, " "home," "go 25 to," and "help." 40. The nethod of claim 32
wherei 1% he stored data are grouped accordi ng '

35. The method of claim 34 wherein the user’s speech is the title of the
another portion of stored data.

36. The method of claim 34 wherein the indicia of the user’s speech are
15 indicative of the title of the another portion of stored data.

37. The method of claim 36 wherein the indicia of the speech are
indicative of a synonym of the title of the another portion of stored data.

20 38.  The method of claim 34 wherein the user’s speech includes a web-

analogous navigation command.

39. The method of claim 38 wherein the web-analogous navigation
command is selected from the group consisting of: “back,” “forward,” “home,” “go

25  to,” and “help.”

40.  The method of claim 32 wherein the stored data are grouped according
to content of the data, and wherein the presenting includes conveying a speech
indication to the user of the data content of the portion of stored data, the indication

30 including the word “page.”
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to content of the data, and Wﬁﬁ%ﬂﬂe—pr?senﬁng i ncl udes conveying a

speech indication to the user nt of the portion of stored
data, the indication 30 inclu W @
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41. A nonitoring systemfor nonitori ng at I east one speech application
system the nonitoring system conpri si : a conputer network connection;
and 5 a nonitoring unit coupled to the speech application systemand to the
conput er network connection and configured to receive data fromthe at

| east one speec appI| : , :

connection, to p?ocess @&Hogﬂgeg%ﬁ rﬁ&ﬁtﬁﬁ.&%@%ﬁ?ﬂﬁ%ﬁ&@o&?gﬁﬁéﬁasSOCi at ed
with the sp%ystbmpmekﬂoﬁi%ﬁmymtoampnaimg to produce reports indicative of
the indicia related to the calls. 10 42. The system of claim41l wherein the

moni toring unit |a§°@BE'ﬁTEQ1W9‘E¥°PﬁW§¥>@§éh appl i cation systemthrough the
conput er gnet wor k s renotely
| ocat ed romtheaglg&n@gé Ongdﬁg})eg’ggﬂﬁgge% Psgﬁ&ggstem ?ghfls The system
of claim42 odnpneithbﬂmmnqwbmandmmﬁguﬂedmnaWMmﬁOmthcauIﬁseohdo t he at
| east one speech appli.cation thro h the Internet. 44. The system of
chai m 43 whaPeich spRLEag TSGR thipeah e cOmPERT ArYakapaBson,tp deicess gl br cal |
records st Orrs&raghftlﬁtﬁcﬁ}eme&ﬁ,tcanas'sséaae&mﬁm gpe&hlaaﬂlcaﬁsﬁ §yBtentAnd®> The

system of claim43 wherein the nonitoring unit is coupled tthrough the

conput er netpaedhice mporteindicativenfdhe indiciatelatedde thewalls.pl ural ity of distri buted
speech pplication systens and is configured to receive data from each of
t he spee@ application systenms through the network connection, to process

records of call egent S‘h&EyM@MlﬁhﬁﬂWh&ﬁn&’&xhoﬂforﬁméﬁnﬁmbledmihbcatlOn
systens, and to produce re{)orts I ndicative of the indicia related to the

calls for e Shesompnten Betwyrkcogpedtionand wherginthe; |
pherein th ! ,'P&pﬂ,] the at
'eg;tel g”e gpeec hﬂ%h{ﬁgcg?bétﬁiyzymﬁ%hﬁdﬂ ieéfamodf)lér tloéppg.l : eﬁm&ﬁ' ¢

15 43.  The system of claim 42 wherein the computer network connection is

coupled to the at least one speech application system through the Internet.

44.  The system of claim 43 wherein the monitoring unit is configured to

access logs of call records stored in the at least one speech application system.
20 '

45.  The system of claim 43 wherein the monitoring unit is coupled through
the computer network connection and the Internet to a plurality of distributed speech
application systems and is configured to receive data from each of the speech
application systems through the network connection, to process records of call events

25  associated with each of the speech application systems, and to produce reports

indicative of the indicia related to the calls for each speech application system.

46.  The system of claim 41 wherein the monitoring unit is configured to
transmit signals to the at least one speech application system to alter operation of the

30 at least one speech application system.



30 at | east one speech application system WD 01/06741 PCT/ USO0/ 19755 56
47. The system of claim 46 wherein the signals are adapted to cause

mal f uncti oni ng communi cation |lines of the at | east one speech application
system t owgmweiiecti vel y rendered busy. 5 48. The syst ePCTAUS00A19#Sn 46
wherein the signals are adapted to ca services of the at |east one
speech application systemto be restarted. 49. The system of claim46
wherein the signals are adapted to cause 10 configuration file patches to
be inserted into configuration files in the at | east one speech )
application syst4gm Sfle sydfen SHAAISIAOWherdia khe fagd flapted BfcausdNi t ori ng uni t
is configured to produce an indication of a frequency of a selected cal
event. 15 Snalfupgiéoningcommurticagion linesof the-as leastone ispeeah applisationsystemito j s

configured ;t 0ce QL | ert regarding a selected call event. 52. The
syst em of qu ] B%guvﬂ%g‘;eg&né}Fﬁ'e alert is an indication that a 20
charactegristic of a selected call event deviates nore than a predetermn ned
anount from a predeterm ned reference value for that characteristic. is

53. The system dB- c| Tbesystenyplislaim A6 wherein thesigoals gre adapted Ircausfe speech
ne . ! ¢
appl i cati O%eﬁﬁé%ﬁﬂhegiﬁeﬂﬁﬁﬁ%ﬁn%h%pﬁﬂéam%sie‘&xﬁ%r}eﬂrﬁﬁ.r- RERRRUR RN
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49.  The system of claim 46 wherein the signals are adapted to cause
10 configuration file patches to be inserted into configuration files in the at least one
speech application system.

50.  The system of claim 41 wherein the monitoring unit is configured to
produce an indication of a frequency of a selected call event. | ;
5 . .
51.  The system of claim 41 wherein the monitoring unit is configured to
produce an alert regarding a selected call event.

52.  The system of claim 51 wherein the alert is an indication that a
20 characteristic of a selected call event deviates more than a predetermined amount from
a predetermined reference value for that characteristic.

53.  The system of claim 41 wherein the monitoring unit and the speech

application system are disposed proximate to each other.
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