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SYSTEM Thipﬂl'y ention relates to the field of human conputer interfacing
and nore Wﬂ Wbut not exclusively to intelligent syste their
ability to ﬂ I// /h voi ce and data jfyiputs. State of the arﬁfﬂﬂ'- %

appl i cati ons amds@at abase i nterrogation nmethods usually conprise the use of
trained operators utilizing nmenu driven interface systens to retrieve the
required data or information on demand. Such systens typically require the
operator to have KINMEIAGENT HUMAMN/COMPUTER INTERFACEI SYSTENer of

dat abases and in nost cases further constrains the operator to using and
having access to OThig ipREntolf feldtds2 bR dife fiklchof hilfharl BompaR? iAteHfachsy

Tel ephone Call Centres, typically used by conpanies for custoner query and
conpl ai nt pr o8Red org, Particulady ok iexclisively te intelligant sysiemspanditheif ni ned
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products, nanely tel ephones, washi ng nachi nes, televisions, audi o equi pnment
etc. The oper iterfaceosysiemb do cétoievethe cequiredidatd or infaratationrormbdeniand.

particul ar tyge of oduct .t call.er .is referring to foll ow ng t he
ke, rodel | nafEesYBIEEs AYpiflfe o e cerrpr 4a e kiowEiascor e
types of i nfoadgdsstaqileineRt0bR® hiimibRr 08 datati=Rds YhdRIBosthedtelTartdat abase.
The requirenment to switch between a range of databases using a keyboard
and/ or nouse eonbtraingidioe aperstordosasingnandinaying pceekst to winhe oneesualf

cl osely wor dea?% esti ?gst can be an arduous task for a call centre operator

and our inven 4% & gﬁ‘%ni ficantly reduce the operator work | oad and
call time per transaction. JUZ 2802 Numerous ot her applications
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where access to a farj@a%isueh Afadelerhones Lalk &erifasctypisatene$sd U manual

oper at or acce sk N LSt ] a UGGt P i e gL | and

tasks such asé%gg%'ege%%?%eéé&g??shlﬁ%@ r%gf)t al nélta\'/r\}%e%@'}[egsghﬁg%\%dsésdél S,

8@ I olt s and ai o;bemahtms_emlgi negeired tELasbqfopeerﬁcelm l'néd mmstiﬁras iobthé\eall@és1 6P615. 0
i scl oses a speec i al ogue system for facilitating human-c uter

i nteraction. %‘esthEbFP ¢hen ﬁ&f@%&s@?‘ﬁsﬁ\)@ﬁﬂ‘%\‘ﬁr B?'F'ﬁﬁ@{}tf’oaggwsi?g 1%

human- conput efad, fM-Gf i ‘ ’ i sisting
a human opera{eo u'ftfeﬁ ﬁféﬂdgﬁti;ﬂr&ft@gﬁs bﬁé{éﬁﬁl@@(ﬁé@}tf%ﬁﬂéﬁﬁ? %@@H%eﬂad/ uman
oper at or. Themodesnforomseilin precessingrtire iquesp ealconiplaintradfomexarapie, thr ough a
speech recognition ﬁéstema resgonse to i nput speech is ch))r nmul at ed and an

out put nade abt@¥EHY el septie 2lost ey Re feqrired ¢ fespPnG A0 t SRR
speech. The u i t t gntyeaf: ~aNad fromthe
doer 15 made RoCRReh offhatlr? VBN 4 FahGR @ irRhng o Bty REREde T ae 1
t he i nput spepamkbi tejephHomesedashingdvackiees ntetedisiods naedioiequiprhentneteds of
the overall system The s ch di.al ogue systemtherefore assists cust oner
by repl aci Pgt hﬂlﬂﬁ%ﬁ?'{?ﬁé’}"gﬁgﬂn_ﬁmmﬁo_ a¥gy t‘g_&?_ﬂﬁrgj)f Pﬁﬁz’ﬁﬁhdﬁ'@\:’&tﬂﬂtm? -%t‘gh]?”t
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oper at or and/ pumbert sental murpbers atkeptssiblg, dateusfe pusghase trese  typesndf

provi des a reasoning facilit esi gned specifically to support an_operator
by navi gat i ngi6ormation magk @Oﬁ‘égﬁﬁ lPig'(‘Br?éorgp %m@rﬂﬂ{%%%gﬁpq(h?s%gﬁse to
cont extual ke : : j ' nition
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ti me context and/erimgaestcandicoaductnatconsbisationasim aepreketermimets sphofises,

for use in hands free searches of sinple and nore conplex dat ﬁbases. -3
closely worded questions can be an arduous task for a call centre

operator and our invention would significantly reduce the operator work

load and call time per transaction.
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2 9 J~! 2~2 Additionally it provides a flexible and powerful approach to
i mproving current Call Centre Software support by integrating a fully
functional Human Conputer Interface (HClI)Systemwith an Intelli t y%ffm
and allowing these to be further integreded with an existing soﬂsz
Application. Accordingly there is provided a human-conputer interface
system conprising user interface and display nmeans for both inputting
speech and data ang out uttip{;%ﬁvisu | and speech responses, hunan-conputer
[

interface neans f ot MEEd, _ @Ppﬁcﬁf@s £ #awge %b&%qﬁeﬁ?”%s_@f ng of
recogni zed | ngiahalios 0 rddllifdd WARRCEUTUHPIBe MR JHifiatbP acBER iy

out put signals to the user I nterface and di'splay means, IntellTigence system
means for corinelutde logistice aret sgppare dohysal iseputityvarid tadiks siaoht s thade t he
operation bein erformed. by the user, based on an jntelligept, assessnent

of the cont eng'Eggmt‘?ngﬁ P @Pfﬁ'vﬁmheéhgesagsd’eaﬁe@ue °t§s%§£§ﬁsmn,e sendi ng
out put si gnal én%jﬂeéﬂ‘? user interface and di splay neans which may conprise
information or TUata retrieved froman applications or database. According

broviding real ti nEURRERHRR ARRIEARAENC] RaTEbTER detRbesh Sk )"
recogni zed i ngiglogiiedsistem\ibefaiitating humahicompngr Piterdation. mMpig §gskdh om a

user interface and display neans i s recognized by a hunan-cqr‘rPute_r
i nterface neadi@loguenbasag inventiem alhaygbdmyingatinman-epmpytasdatesgetiofm neans

the context o PrbBoebEeler Bk fAAERTBF s d R ita oERASEITRE on on

intel ligent asskhestaeké bt is Hesigned ¢x repibcs lachuraan opeedtat.i The iavémtion si gnal s
are sent back to the user interface and displ a% means, sai d output signals
capabl e of coR¥AWSRAYWMANT 9 sRAAII® BMashing. Aadtheuah @ sBREEIPFRGASAItGNSs or
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wi th the accoggeordingatodthevindgiststobdesémanstiv comtent of thaliripuatspdett firgures 1
to 3 by way of exanple only in which: Figure 1 shows a diagrammtic
repr esent at i oaNQArstanding ehp semAntie sontaricel iRt GPeRCh Hiom R HSEOIF

made by detecting keywords in the input speed with the keywords in the
input speed being limited in advance in accordance with the needs of the
overall system.

The speech dialogue system therefore assists a customer by
replacing a human operator and not by supporting an operator
throughout a series of transactions. Our invention utilizes a human
computer interface system and an intelligence system which enables real
time analysis of operator and/or customer inputs (keyboard, mouse,
speech etc.) and provides a reasoning facility designed specifically to
support an operator by navigating a “rich” data domain (one or more
databases) in response to contextual keywords and phrases provided by
a automatic speech recognition system.

Our invention provides apparatus and a method of providing real-
time context intelligence of automatically recognized key words/phrases,

for use in hands free searches of simple and more complex databases.



Figure 2 shows a diagrammuatic representation of an HCI System and; Figure
3 shows a diagrammatic representation of an Intelligent Systemin
accordance with the invention. In Figure 1, a user or operator 225 S
depicted as having a range of interface-@8evices at his or her di ?)(@é'l m
nanely a display for the pointing devicel/ keyboard 6, a m crophone 8 and a
speaker 10. Al of the above devices (nanely 4, 6, 8, 10) are connected to
a human conputer interface system 12 which in turn is linked to an
intelligence Additiomally iuprevides dexibe ans gowsryk appregahl ta ampoavngind/ or

dat abases 16. ' N t ver al tem.as depicted in Figure 1
enabl es the ugwghfb lergéﬁvezé]&ﬁ?fgeg%g%iyt H‘ég%{\?gpga%lfﬂﬁ& r%’&‘ft' Ii ces,
(i.e. pointinguaed cEorputRanterfacenHONSYSBROWRh &n IMel§ERE Sys1em dfdt i ons
and/ or databases 16 through the HCl system 12 and the intelllgence system
14. The funct Bbewisg ttheseido st iwther iegratecd| withe abe existingmsoftwiage
essentially tg " ﬁgé{t?o?fjmp" on a conversation or data exchange between the
user or opera BPTF 'SRt eit her anot her person or persons (not shown) or

anot her data out putting.system (.not_ sho . -5 2 9 JUL 02 The HC
System as shown at %ﬁf’?{g’l”ﬁl%t‘ %ﬁé?H@'B?&%’P%’B?ﬂﬁ@ﬂ‘%ﬂ:@t%?ﬁ%'@n 18,
speech synt hegg -} i ti I i zed
voi ce phrasesé?lilpgrgrg%dg%%eﬁ%%éaggg ?1%3?/@??@% f§r48?éf gfp%t@sé fe?ﬂg a help
wi ndow) as webhdaiatseindgotditputtngdeidualoant epeeacte Irésppnses Shemam-domputenl | ow i t
to nonitor and,if required change.the context. under which it is operating.
Standar d i nt olMEHREHEANS ToF SSHRAMINGM ' GeyselcnBHH DY SRSCRUSHORATIING ar ¢

al so forwarde - ' i bRe! Hai ' s h |

dect si on maki oy eSS nBLLS GO IRIRLERLS Systohie HapRS, ar Ior PRI e

Syst em 14 canouipuygsignalissts dhe cusergitedace eand dispigermeans,t delligancaet  of

i d | i N hesig 2 . Q.
el aphone. nunereroieanadof estelalindhn BBRaT2ad LB6r Putth, i Frafit ne
Intel l'igent Sygtgenchdratish ‘bbir%ﬁérf@ﬂh@d Hys e YisEN KLY 8A i nteRRRAD

synthesis 26. Figure 3 shows e activiti'es that are carried out by the
Intelligent Sgssessmentasf Hieowaniext Ef gheegsear aperationFiandt bgged loa buckel | i gent
system 14 correlates the input data i.n the Ipput Correlation ule from
the. user/ oper astssscientasepRly oG SaiSnoltE st imriBte AR SRS e

subj ect matt emdahst %iﬁ%_é?péérﬁb%ésin?oﬂrﬁﬁlwn- drolb@MirBtichvBYS froffiarg ur r ent
state in the conversation/interaction is used to determ ne the context of

t he oper at or' eppligaiionsrortdatakaset ext recogniti on nodul e 30. Once the subject
has been identified and the context is known, the actions that are required
to derive the dat aAcbatding tofanothert asgdeoe of (ibe dheentmnethded ds proededTai s may
i nvol ve queryi ng one or nosre datapases 32, performng cal cul ations

anal yzi ng t r al83n0d SORPINPA A RIBYETY See)iinee Eoptext NtallasteR mFxIplRR ay e
been conpl et g @ikatiday 18eaghiaad 1R SBhals Gflerddy inforifnPadeidata L0 the
operator in a suitable mannér, either Textually by for exanple a printer
(not shown) girapittedafrbm) avuseraintenfaceofandi display #jeamsnisceddognizied by speaker

8, or sone conbination of all of these. Ad%i‘t'honal Ic\a/, %he current status of
t he conver sat PEREEAPREES JAt sMmeans sugh zhat jiucanobe PassEside eNin

"ntel 11 gent  SrApURSfcd s gRem R Wnahy! el ieRboRRENUSE iR e I3 e

t hr ough t he Higifosnationt hist cotreratédhe withpdhe c contekat afoth@8operhtion being
performed by the user, and based on an intelligent assessment of the
context of the user operation, output signals are sent back to the user
interface and display means, said output signals capable of comprising

information or data retrieved from applications or database.



content recognition nodules 30 detect a change in user/operator 2
requirenents, then the system can respond by accessing the newy required
dat abases 32 and/or perform ng the necessary cal cul ati ons. Pot er?ebam!
applications of the invention are nunerod4s) and extend to any u mor
based system where access to, and navigation around a 'rich' data domain,
i.e. one or nore databases is required. Exanples of applications my
include air traffic control operators, whereby the use of the invention
woul d provide for the real tinme nonitoring of incom ng speech and data, the
system responding to speech or data inputs in an intelligent manner by
assessing the context of the current operators work and providing access to
di ffering databases, display screens or other information when required but
not necessarily with direct request. O her exanples may include use by
pilots to manage onboard systens) weapon systens' operators, ships'
captains and cal | qother cfe@RFES! 87E - advantades of the Uhveitith (it becdmeA
human- conputer interface system conprising; User interface and display
means for bot laAPesent: frag theedelowing dasceripiion takepuin icagiunction| wihdhepeech
responses; Hu - rointerface means for recognition of a user input
BRSR bR rareliris,

and subsequen ized inputs to an intelligence systens

means, and for sup i.ng output. signal,s to the user interface and display
Teans: tntel |1 gencd N8 BreficrinuGsEReedn nantat nIS Siny Vet bhrswalat oot
w th the cont gxiyHiéh:t he operation being perforned by the user) based on an
intelligent assessnent of the context of the user operation, and based on

such assessnent, Semgkgaa% ng%ta aiaggs#grﬁqagae rbPfesdhfitidn b4 Wgﬂ%bﬁsp' ay

means whi ch may conprise inrormati ata retrireved fr cations
or database. 3n aécondamoe witipthednventicey, f ace systemin accordance with claim
1, wherein the data retrieved froman applications or database by the

intel ligence systelpigg@ans shoWe'd aRfgramhititRtebradentatidrioPan I HEPS RPN
di spl ayed on a I’é‘DI’lI tor and/or outputted speech information.
and;

Figure 3 shows a diagrammatic representation of an Intelligent

System in accordance with the invention.

In Figure 1, a user or operator 2 is depicted as having a range of
interface devices at his or her disposal, namely a display for the pointing
device/keyboard 6, a microphone 8 and a speaker 10. All of the above
devices (namely 4, 6, 8, 10) are connected to a human computer
interface system 12 which in turn is linked to an intelligence system 14
which has access to a range of applications and/or databases 16. Whilst
in use, the overall system as depicted in Figure 1 enables the user or
operator 2 to use any of the available input devices, (i.e. pointing
device/keyboard 6 and microphone 8) to access applications and/or
databases 16 through the HCI system 12 and the intelligence system 14.
The function of the HCI system 12 and intelligence system 14 is
essentially to “eavesdrop” on a conversation or data exchange between
the user or operator 2 and either another person or persons (not shown)

or another data outputting system (not shown).



3. A nmethod of providing real tine context intelligence in relation to
automatically recogni zed i nput signals whereby information and/or data

i nputted froma user interface and display nmeans is recogni zed B)éjb

human- conput er interface neans such thatsi4 can be passed to an L 2002

I ntelligence system neans whereby the recogni zed user input data and
information is correlated wwth the context of the operation being perforned
by the user, and based on an intelligent assessment of the context of the
user operation, outlhetHE! Syslem asshouwn atyigure 8 qonsistss ef integratechveicand

display Sslodhitdh AOODIEANS HRALL 941 A BLORY! BrEARADLA ol

conprising in ion or rieved Trom ap at'i ons or "dat abase. 4.

A net hod of prafiswgithg reeodnizédwoivenplerases 1o emergemeedisplayetdhfopmation
automatical ly recogni zed 1 nput signals according to claim3 wherein the
i nf or mati on oR4dR-8: PERSANEIPEJ thedpnvipEPYVE &S wel a5 beingafarwardesd tedbgut ti ng

to the user vi i : | | : ' ti
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changes 24 (e.g. presenting the next set of prompt questions) and can
also trigger speech synthesis 26 (e.g. a telephone number could be
relayed). In some cases the message from the Intelligent System 14 can

trigger both display changes 24 and speech synthesis 26.

Figure 3 shows the activities that are carried out by the Intelligent
System 14 as shown in Figures 1 and 2. Firstly, the Intelligent system 14
correlates the input data in the Input Correlation module from the
user/operator's 2 display 4 and microphone input 8 to identify the subject
matter of the user/operator's 2 input. Following this, the current state in
the conversation/interaction is used to determine the context of the
operator’s input in the context recognition module 30. Once the subject
has been identified and the context is known, the actions that are
required to derive the data that is of use to the operator are determined.
This may involve querying one or more databases 32, performing
calculations, analyzing trades, looking up case histories, etc. Once the
actions have been completed and the data has been obtained, it is then
presented to the operator in a suitable manner, either textually by for
example a printer (not shown) graphically, via a form of display 4,
sonically via a speaker 8, or some combination of all of these.

Additionally, the current status of the conversation/interaction needs to
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be updated in order to provide the proper context for further operator
inputs. The intelligent System therefore continually monitors all of the
inputs made through the HCI such that when the input correlation 28 and
content recognition modules 30 detect a change in user/operator 2
requirements, then the system can respond by accessing the newly

required databases 32 and/or performing the necessary calculations.

Potential applications of the invention are numerous, and extend to
any user/operator based system where access to, and navigation around

a ‘rich’' data domain, i.e. one or more databases is required.

Examples of applications may include air traffic control operators,
whereby the use of the invention would provide for the real time
monitoring of incoming speech and data, the system responding to
speech or data inputs in an intelligent manner by assessing the context of
the current operators work and providing access to differing databases,
display screens or other information when required but not necessarily

with direct request.

Other examples may include use by pilots to manage onboard
systems, weapon systems’' operators, ships’' captains and call centre

operators.
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User interface and display means for both inputting speech and

data and outputting visual and speech responses;

Human-computer interface means for recognition of a user input
and subsequent passing of recognized inputs to an intelligence systems
means, and for supplying output signals to the user interface and display

means,

Intelligence system means for correlating the recognized user
input with the context of the operation being performed by the user,
based on an intelligent assessment of the context of the user operation,
and based on such assessment, sending output signals to the user
interface and display means which may comprise information or data

retrieved from an applications or database.

2. A human-computer interface system in accordance with claim 1,
wherein the data retrieved from an applications or database by the
intelligence system means comprises printed text, data or
information displayed on a monitor and/or outputted speech

information.

3. A method of providing real time context intelligence in relation to
automatically recognized input signals whereby information and/or
data inputted from a user interface and display means is
recognized by a human-computer interface means such that it can
be passed to an intelligence system means whereby the
recognized user input data and information is correlated with the
context of the operation being performed by the user, and based
on an intelligent assessment of the context of the user operation,
output signals are sent back to the user interface and display
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4, A method of providing real time context intelligence in relation to
automatically recognized input signals according to claim 3
wherein the information or data retrieved from applications or
database for outputting to the user via the display means may
comprise printed text, information displayed on a monitor and/or
speech based outputs.



