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PERSONAL| ZED AUTOVATED OPERATOR POSI TI ON CROSS- REFERENCE TO
RELATED ARGh, 99%9\18 The present invention c¢laims the - -
benefit of previously filed U S. provisional pat&ft/GppPM8%ti ons:
Serial No. 60/ 029, 918, filed Novenber 1, 1996; 60/053,290, filed
July 21, 1997; and 60/059, 386, filed Septenber 19, 1997. 5

FIELD OF THE | NVENTI ON PERSONALIZED AUTOMATEDeOBERATORVEOSI@ION el ates in
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performance Unfortunately, tive I's often thwarted
the 35 sFFisHencyy etdr §e\ﬁﬁé’n|§leac*élm%sf’ﬁl cthenoperates cBRstRiQn.-
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automate various functions of the operator position,

20 including initiating the generation of personalized audio
messages, without requiring knowledge of the communication
protocol of a telecommunication switch to .which the
operator's workstation is coupled.

BACKGROUND OF THE INVENTION

25 Since the advent of the personal computer (PC), the
users of many industrial and utility systems have sought to
reduce the complexity and vendor-dependency of conventional
'customized' signal processing schemes, by replacing such
schemes with 'open' architectures that are capable of being

30 interfaced with a variety of input/output units, signal
communication paths, auxiliary function processors
(external to a user's workstation) and databases, and
thereby provide increased flexibility and performance.
Unfortunately, this objective is often thwarted by the

35 equipment vendors who place restrictions on the contents
and/or use of their (proprietary) communication protocols.



2 a In addition, once they have been configured to accommodate
a switch vendor's communication control software, persona
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thi s refusal |§‘¥bscnbef - ‘Hﬁg‘%‘ﬁ" ttﬁ%#’ af:'f S;rge %dﬁ'o?g O% {"éﬁ égﬁdors
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possi bl e, and- use ry resources
20 effectively frustrated te ephone service providers £rom

furnishing a variety of improved customer information
services, that could otherwise be provided, by automated
access to information (e.g., directory assistance)
databases available from third party sources. On the one
25 hand, an automated data base search and retrieval system
enables the telephone service provider to reduce access
time by either eliminating or decreasing the amount of
operator interaction with a calling subscriber. On the
other hand, automated access to the data base ostensibly
30 requires the ability to understand and thereby make
practical use of the switch communication protocols -
something the switch manufacturers are effectively
unwilling to share. It may be inferred that this refusal is
due to the fact that one or more switch vendors have or are
35 in the process of developing their own databases, and they
apparently wish to control and monopolize, to the extent
possible, sales and use of such auxiliary resources.
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A typical telephone operator position in which the
auxiliary signal processing interface of the present
invention may be installed comprises a computer based

25 workstation, having a data processing unit, and one or more
input/output devices, such as a mouse, keyboard, hand-held
wand, video display device and the 1like. The data
processing unit may include an audio path/device connected
to an operator's headset, and a digital communication port

30 connected to a central office telecommunication switch,
whose associated communication protocols is not readily
available from the switch manufacturer.

The auxiliary signal processing interface has a video
port coupled to the display monitor's communication cable,

35 so that video display control signals produced by the data
processing unit for generating alpha-numeric text,
mnemonics, icons and the like on the operator's video



4 ) nonitor may be read directly by the auxiliary signal

processing interface. It also has a keyboard port for

selectiveby ggééering, nodi fyi ng and passi ng keyboard signals to
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The auxiliarycafgudt, to whichreyidgbngndnikeyamhtpottabhayeopssuled; t o
output to a processesC@ilghldsPe eQBﬁtQ‘i:igBr ?ﬁs%ﬁteh%b%%% O'off ‘ggjsesoages

or phrases, .that  are 'peérsonalize e voice of the 2
oper at or ser viRgGOFPatienygésrigyegosm: ithe, onerates gamerkstation vigded

control signamenitpr! | @@dt 0slighad@nt kBlatPOlire rePresentat_iv_eTh%iaU&iﬂé' ary
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processing phrases, that are 'personalized! in the voice of the
20 operator serving at the operator position, in accordance
‘with control signals supplied to its control port.
The auxiliary signal processing interface further
includes a digital communications port which is coupled via
a digital communication path to an ancillary data base such
25 as a telephone subscriber information data base, from which
telephone subscriber information, such as directory
assistance telephone subscriber information, may be
retrieved for delivery to a calling party.
The video and keyboard signal processing interface
30 circuit comprises a video signal processing section and a
keyboard signal processing section, each of which is
coupled to an operator emulation control processor. The
video signal processing section is coupled to the interface
circuit's video input port and has a video trigger output
35 port coupled to a video signal input port of the operator
emulation control processor. The keyboard signal processing
section is coupled to the interface's keyboard port and has



section is coupled to the interface's keyboard port and has

5 a keyboard trigger signal port coupled to a keyboard si gnal
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) nory,
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by the workst aPF@FeSsiigePL signals rgprgsgprtative € CORENTTeD
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circuit, +that are coupled to receive video signals
20 representative of the sequential scanning of the respective
pixels of the video monitor of the operator's workstation.
Digitized video (pixel) data is supplied to a video frame
memory, the contents of which are coupled to a video signal
analysis microprocessor, which is operative to analyze the
25 contents of a captured frame of video data, as it is
displayed to the operator by the workstation's video
display.
The video analysis routine executed by the video
signal analysis processor is based upon a priori knowledge
30 of various messages/prompts that are displayable by the
workstation's monitor, and in response to which the
operator emulation control processor initiates one or more
operations that automate manual operations that the
operator would normally interactively execute. When a frame
35 of displayed data is captured, the video signal processor
examines all or any selected portion of the video
information displayed to the operator, so as to facilitate



exam nes all or any selected portion of the video I nformation
di splayed to the operator, so as to facilitate

6 t he abi I|ty of operator emulation control processor to .
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rocessi ng uni ation. .ln the.a
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controlled switch and via a buffer amplifier and an opto-
20 coupler to the keyboard microprocessor. In the default or
 passive mode of the relay controlled switches, keystroke
signals from the operator's keyboard are passed directly to
the data processing unit of the workstation. In the active
mode, the relay winding is driven from the keyboard
25 microprocessor to place places the microprocessor in a
communication path between the keyboard and the data
processing unit. In this active mode, the microprocessor is
able to reprogram the keys of the keyboard or to modify or
control keystroke signals supplied to the data processing
30 unit.

In the course of operation, a response initiated by an
operator will be dependent upon digits dialed by an
accessing party. In the case of an "0+" toll call, for
example, a greeting phrase spoken by the operator will

35 typically be different from the phrase given for another
type of call. Since the call type indication is customarily
displayed to the operator at a prescribed spatial region of



35 ) typically be different fromthe phrase given for another

type of call. Since the call type indication is customarily
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artidicial '“Va%é&gf%é g% q.rhdim%ggréggzg nkcg Lﬁ%‘&g&%[ atélsplayed video

S|971Is to the wor
gener ati on of :anmm@timmm pp@d'arlressagblb;lsthbat are deperglent upopn

audi 0 messagi NghdiNkdntSfks of the dlSWSgEd H’l@orﬁ £ 28Rt %E b%p LAbR5ted

response i ncl udes [ nvo I Ng on nore eyst ro e oper at or

enul at i on and withopedhn mhradictkiaprf srers inkq %Wﬁfﬁl gnal
processing unit, torseleiddy dnalsaild Yrddiddrafeier@ited @h output code

20 representative of its analysis of the captured frame of
- video data, and forwards this information to the operator
emulation control processor, which then processes this
video analysis information and any keystroke information
supplied by the operator, for the purpose of emulating the

25 operator'!s response. The emulated response may include the
artificial invoking of one or more keystroke-representative
signals to the workstation's data processing unit or the
generation of a prescribed vocalized message by the
auxiliary audio messaging unit.

30 Where the automated operator response includes
invoking one or more keystrokes, the operator emulation
processor couples output signals to the keyboard signal
processing unit, to selectively control the transmission of
invoked keystroke signals to the data processing unit, in

35 accordance with the analysis of keystroke and video frame
data carried out by the operator emulation processor. Where
the response is to invoke the generation of a prescribed



I nvoked keystroke signals to the data processing unit, in 35

accordance with the anal ysis of keystroke and video frane dat a
carried ol %t&e/ operator emrul ati on processor. \Were the. -
response " T8 M oke the generation of a prescribed PCT/US97/20187
8 personal i zed phrase by auxiliary audi o nessaging unit, the

enmul ation control processor couples an output signal to the
control- port of the auyxil.i audj o nessagi ng unif, so thag ) t he
sel ect ed gr ee®&F§O &§§d\/\f’f‘¥aﬁé 13¥n?ﬁ§%-fg3ﬂg ya‘5él‘5 messyRG | WkE 1+ Fhhe
calling partyemulation control Thtocdssdt corfplidic anusutpatysigeadlto the
processi ng ' r Q t.r .CO L.0g.of keystrok f,r om
the coptretoPPEE ef s Pl ety RIRIETHBLLAIG Y€ 6 Fha
particul arly t&def ulsedested catedtsing| epbraseaswillr edecesyitthetically
opeigat or V\orklvq,@,%ﬁr}g_deft{)i chenk Xlﬁﬁ?fdksft el ease of the - call.
e o t

Nor mal rel eas the call may be Inrftrated by the , oper at or
depressing a cal | Taeeasdild§yonothe ther kAuRildary signal «BARRESELiNG | or
to rel easing tifegFake e RRATIIOTER®Ycoupling of CkkbP8ErBRESO I BReak a

"thank you" type phrase to the 15 custoner, or nmanyally trigger the
auxiliary audPg’%’r'gézé’ﬁ?ng%eYboard toni thep Saten e MTOAaSEIRG A Y { HeS

lp_hrase. dV\hen tphﬁ:ticular%y uéaelnatphehaa eﬁlheisfimﬁ?éaﬁmhkimgrﬁudaﬁ

| ened to e,GC0 et pn .the volcin t r.as Vol he
bt ary audPBoRRESR, ERIARE L SEE TS R chilafes | R18REE° B
rel ease key oralis Worretlatriedeadssy kpfarthe reabhskay baeinitiatgd hyaltthe
Automatic rel %g;r%‘i-a%)é %?)%s§:li3 I 4 té&%log‘”efl%fa%re key on théj%r‘dflé‘sé&d‘[cﬁi ect

calls froma certain source as determ ne by on-screen I ndication
of calling nus¥boagdyniPrigieko releasing dhie iGafll ochheoRPEratadoRaK

llocal phone ngiB@ler iHfrséaally spek@®| €chank you" type phR@seNt®y fafe
circuit of the present invent |£ﬁ enab| I ea(i%o erati,on that
' I

emiBoys a synCHESORET /BT SRRNALY tr1g08f, fheaREELb) aFRAUTLS MERSAGHTH o

nessagi ng uni turii® béo synthetieallpi enbtylixecutivsl hyhidwe deWiessi dtheof
only e 1ol e8trilor, ngg afthof LAEEIEIA Dleaful! B KaBU AL dsese
audi o thenesoapilpgioni tofraythe cxdnimg wift hbbe aphraper dtyr the
auxiliary audio messaging unit, the operator then hits the
20 release key on the workstation keyboard, releasing the
call. Automatic release may occur should the operator
desire to reject calls from a certain source as determined
by on-screen indication of calling number, trunk number,
calling 1location or incoming local phone number, for
25 example.
The interface circuit of the present invention enables
a- release operation that employs a synthesized message
generated by the auxiliary audio messaging unit to be
efficiently executed by the depression of only the release
30 key. Alternatively, a totally automated release operation
in which a message is synthesized by the auxiliary audio
messaging unit may be executed without any operator
intervention.
Upon release of a call, since keystrokes from the
35 keyboard are intercepted by the keyboard signal processor,
the processor has the ability to controllably delay and
modify the contents of the keystrokes. When the release key



I ntervention. Upon rel ease of a call, since keystrokes from
the 35 - keyboard are intercepted by the keyboard signal processor,

t he procesworsshefmot he ability to controllably delay and peT/useTiRd fY
the contents of the keystrokes. Wen the rel ease key :

9 s invoked, the operator enul gtion processor triggers the
operation of the auxiliary nessaging unit to vocalize the rel ease

phrase, and causesnivbrel§gybhar dppiraesssemullation proces%@prfﬁf%'gléfé?l’hfl{é?r
t he rel ease ke%ﬁﬁteroge &gga%: unt i |.1I.t 5 .sees_a ssg%e er m n%tlon
signal sent froRFFREIRBsCL R auxiliary passaging bohh Gfligg, the
phrase. Once theleassagshrase, and t eauisesti thesikepboard besscseiect ab by

brocossor (o temporariffibREREE BRCFRI8hpe keVstiBle Blgmall (M ki .

10 & proceeesng messageotelminahionabligna) bentelfawyedhsy ndssaging
swi tch. it f ' mated el e QRer apj be JJdu.tiat ed
i n response tou%lchaurporﬁ déh?gt‘%&}# tﬁg incomi’?lﬁacall bhel "Bl (gﬂre!eésl.leér#éSl

e in s
i nformation di EﬁF‘&*}‘EGg}ﬁnt HelgRrksthas obesdni defFected by thgePreratey |

i nformation di ennpatién Ebécéégéﬁ,pi\‘et 8fignals the ke&%&gﬂi tﬂ:Qﬂ:eréBéiﬂ >
executed by the video grocefgor cgl gpal , t he o%trarator (3}rml ion
processor, indPR8Fi njRehputHered | 'release’ key \RAgpaf ofied ths ?@gﬁmse
to 1di s recognptooessihg unit, so thper aly «Hll atapnber petsasedsbynalkk t he

keyboard si gnalswgg processor to generate a pseudo keystroke, which
I's then ?Pansm' tted to the workstation processing unit, so that
t he cal | Aafubdyrshtametieyreheasei pperation may HeRIiERtiated

DESCRI PTI ON OF; [H i di a L eal |
illustrates a :}'L)%:r Eﬁ%ﬁo _a %%?r%%? e%flbaés%#eet éFep oneﬁg%fggglgq)réall
position thatPregent informatyebndisnlpyedehls the merkabatilionr ynogiiged.

Proggssing  when tH&4fACENn8brhlei BheMWBEPPRUIR!,I H¥he video pattern
Figure 2 diagrammatically shows a video and keyboay si gnal
processi ng i nt EFFIERLIEIPRFAULARP %‘?&&tﬁ%egyaﬁéﬁo"%‘ge° Pr°°e§%§%§§19‘i’jﬂl§ni t
of the auxiliathesbgenatpt oemsbation Npesdessdbr, indicatiaig Rilgat &hls call
has been dropped. In response to this recognition, the
operator emulation processor signals the keyboard signal
20 processor to generate a pseudo keystroke, which is then
transmitted to the workstation processing unit, so that the
call may be released by the switch.
BRIEF DESCRIPTION OF THE DRAWINGS
Figure 1 diagrammatically illustrates a personal
25 computer-based telephone operator position that is
automated by means of the auxiliary signal processing
interface of the present invention;
Figure 2 diagrammatically shows a video and keyboard
signal processing interface circuit and associated audio
30 messaging unit of the auxiliary signal processing interface
of Figure 1;
Figure 3 diagrammatically illustrates the architecture
of the video and keyboard signal processing interface
circuit of Figure 2;
35 Figure 4 diagrammatically shows the architecture of
the video signal processing section of Figure 3; and



Figure 3 diagrammatically illustrates the architecture of the

vi deo and keyboard signal processing interface circuit of Figure
2; 35 igure 4 diagrammtically shows the architecture of -

the video ‘é’PéIﬁ’&?“"br ocessing section of Figure 3; and PCT/US97/20187

10 Figure 5 diagrammatically illustrates the archi tecture
of the keyboard signal processing unit oflﬁlgure 3. DETAI LED
DESCRI PTI ON Before describing,in detail the personalized
autonated 5 Bperse &r disgrampatdradpy pibushrates dhe axchiteskygrd be
observed that &bethQVEéyb@é\rdeéi@km Bréedsdind imitof Figure 3.
effectively a RLES heg angeqent” of conventi onal

FTON
U

comuni cati on € F ted digital signal processi ng
conponents and an aBéﬁonle rdesmpmjmgs dnydebai i othd personal iwesh natromaeedfl or ,

that scont rol s 4hg Qprabhonssgh 8¥Chne present Clivéd ol £OURBIEA! o

Cons*equently e con ura circuit’s and conponent s
and t he nannerobﬁemedhthhﬁythe inventigne neﬁ:eier%mmaxmmtmrwhat is

communi cati on éi%é@gi@g prrgnt prescrlbgd hﬁ?f'gafl Qﬁiegge 3?58 é:B?He bt@.@ﬁxgl

illustrated in the draw rea under st an | oc
di agrams, whi cﬁ°§lﬁBW6ﬂF§/°n Clrc“—"—"—? hoéédspéé'ﬁPFéaHB%ial Adgikal apdgnal

pertl nent to tgﬁoaégﬁﬁﬁé components | Ve Abteiladt Reperei@Igucontiel
di s¢closure wt

det whi ch wi.l | ~be readll Rarent to _those
skiffed i n {hePEPFTan therefar,, HRAYhEoBSTELA e | RECTELIPPR | %h REEB n
Thus, the 20 clrculb*soa:kd aoagpomenitls . quneéquanaw,aisls@cucatmm:‘mmhafts

of oL UBhP0: OREEE8RBASKL L OahOLhE ASRRELDE Bhich they.

primarily i nten
a conveni ent fanet n@rtglrfgcedpmgchamttmzocmmﬁgmatlon SYS§et}u@ﬂ@éan§reby

the present inygpgio ogaghge gete éfed'b¥e351llustraﬁgﬁeE§tQﬁQ draw1ngs
A personal conput ef - base ePep ohe Eerator positio that is

t
aut 48t ed and B¥r ¥6AdiilycunggrAtandableahlagk fiilagyamsr which S§P§n8lnly

processing int enbaee spcagser deRas 1y tﬂhétheaﬁ qs@ﬂtment to thel pregenen,
I's diagranmati cal | ustrated in_ Fi ﬂgﬁcure comari.sin

operat or wor ks%ﬁf’?éﬁlﬁﬁ'@%&? 2P he tisclosurd Wer dliadls
which will be readily apparent to those skilled in the art

having the benefit of the description herein. Thus, the
20 block diagram illustration and associated flow charts of

the automated operator position to be described are

primarily intended to show the major components of the

system in a convenient functional grouping and processing

sequence, whereby the present invention may be more readily
25 understood.,

A personal computer-based telephone operator position,
that is automated and personalized by means of an auxiliary
signal processing interface in accordance with the present
invention, is diagrammatically illustrated in Figure 1 as

30 comprising an operator workstation 10 (such as but not
limited to a directory assistance workstation). The
operator's workstation is comprised of a data processing
unit 12, and one or more input/output devices (such as a
mouse, keyboard, hand-held wand, video display device and

3s the 1like, as non-limiting examples). For purposes of
providing a reduced complexity example, the input/output
devices of the workstation 10 are shown as comprising a



linited to a directory assistance workstation). The operator's

wor kstation.is conprised of a data processing unit 12, and one
or nore i RPyhg fut devices (such as a nouse, -
hand- hel d vvancfﬂﬂw deo di splay device and 35 t he I|ke8¥R§§;’ﬂm7
non-limting exanples). For purposes of, provi di ng a.reduced
conpl exity exanple, the input/output devi ces of the workstation
10 are shown tic ©

11 e p%i%F% devics (monochrematic ar Spier meRifer),}d
and a (fixed dMpradglinrb|y RW@@) keyboard 16. The data

processing unit 12 rmsld&&s c@é@l%gpﬁhﬁ.tziz J.ncludes ~an Gudli¢ bt Qlid' 0
cabl e 22 coupl ed E}Jtﬁi‘n op eag i s connected, a
‘digital comurfat O\I\ﬁP’ 2 °°“Ple‘ilst‘bcﬂﬂ1é°&eé7@t\ﬂra sah(?ia&ﬁ@&l
dalt & exchange 23 nks (@ﬁ:)hecﬂ?ed,o aﬁxd a digital( mmtmllcaftfm@ebort 25 wh:.chl

t el ecomuni catj on_switc f_sho no m e,
e rof scommrt st SheEhed (Piaog dbiedl dats srchafaliipk bkl 2P
cust om swi t ch,a g deortirtedr w£f.ce) teleTomunicdEot0SWiteh ofnawishawn)a As

Si enmens EWBD sy ti t

versions of the é&@ 1§3fnét1ng examp&'%'%%o SW tc(%] Eé‘hﬁy‘? gﬂ}éggﬂ nay
respectivel y diame¥ise any one of qap th@r&'npﬁ(ﬁs(?c&u!?tl% swiigcduna Northern

chafgact eri sti opdDedBrh BAECY00 custom swdtchOt @ P ENedISEWSDI §wmebhr egdi |y
available fromthe 15 swi tch manuf act urer

wor kst at i on' s NakEenab & fimmarersyshaHged versions |%I%§E§S\/ia6‘élo
di splay port IMsSviOE®h swdtebepl.edEatR Df these respativelni diffeakne 33

to a video input.part 35 of {h \ S e 4
addition, a ke%‘g? %5?'?0 i? gh% its °wn H%?s e%@élg 5 %g'r% 8’&6‘?3 43
to a comuni cas onopedt pheviously, isf ndte kegdblyd ayall\alnuee fioom the

essgntial tot S invention, in order to provide for
enhanced oper aétl‘glr@éﬁ ufaCturekst ation configuration flexibility, keyboard

16 may coPir | yorkstarionsgehetar RROSGEMIAD| BRkEy bbhr FUTther 25
al lows for rﬁ?@ﬁd&é‘rét ¥98ec0hisphy pore! i:ans wl(:[cﬁprzps coupled via a
grammabi lity) e s of the ie board \Wien, such
r epr ogr amabl é&%@/ﬂ% ’i‘%"‘éﬂ"rpf"%? 8 3RefBod ¥idan e“’-‘%ut port 35 of thes o
a bidirecti onahde@ldlswﬂ ddvd decnlaqard d8disien, a keyboard pormntdiionsl ,
noréd eprograrmgé)‘kplgg ViE a‘i?é&Pp aa"ﬂi Ccag%lee 41% to a communication port 45
" of the keyboard 16. While not essential to the present
invention, in order to provide for enhanced operator
workstation configuration flexibility, keyboard 16 may
comprise an intelligent or programmable keyboard, that
_2§ allows for reconfiguration of the functions (repro-
grammability) of the keys of the keyboard. When such a
reprogrammable keyboard is employed, keyboard cable 43
serves as a bidirectional link; where the keyboard 16 is a
conventional, non-reprogrammable device, keyboard cable 43
30 serves to convey Kkeystroke signals as invoked by a
workstation operator from the keyboard 16 to the data
processing unit 12.
In order to automate functions that conventionally
require interactive operator participation, particularly
35 where knowledge of the switch communication protocol is
unavailable, in accordance with the invention, the
computer-based workstation of Figure 1 further includes an



30 ' serves to convey keystroke signals as invoked by a

wor kst ati on operator fromthe keyboard 16 to the data processi ng
unit 12. In order to automate functions that conventi.onally.
require | WRPBI40Y operator participation, particularly 3BCT/USI72018ther e
know edge of the switch conmunication protocol is unavai |l abl e,

in accordance with the invention, th&2 conput er - based

wor kst ati on of Figure 1 further |ncludes an

12 aumdliary sdigpedl prosessdng inharfiagse M (1o ke drseribed

bel ow wi th refRRREwith Foouresce & F@m rzt-@q om; pboHeed out above fhis
i nvent i ve, auxi,l I ar SI&}&I pr OCGSS] I nf er rat I ve to

intercept, andifif f§1gnaf Pr°°§?§|’r§93 JJII'SQL
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t he comuni catdFMEligatlioncshgaady ¢¢%’ﬂ¢l’¢@ bafiwean thr e(central offigehti on

treats these ygralhs aﬁddQﬂ{é %@EQ&eﬁIﬁd &&@Iﬁmcauon conf¥oadsd Hrwdied
t hese signals pr odu e t he oper at o

or
opédat or - cont Pt Et °Perat°r's IfBFkFI:I?ElBﬁr pax?é“es"tyhe THERGT i ve
auxiliary signrdlan requlnngan@m%m g8 etrﬁeacepﬁipﬂ‘m dexotmrdl 54f and

ard t 3. ' I t
Gisplay o the gommiElCREim PeibRard, cEIAR ndd KheC BB e
20 thatlraremmrcudumhttg/ theselatsa.gpladseﬁ ndomht t cazesorand looks
generating alpf L6 i | AIEIOBARa15C005A8E HO° the operatod Ide on

the operator' s VI noni
auwddiary si grmcqwm:@m@rawp@rm@@m@led inputs. As shown

di agrammatical l'y inpdd 9%%2 bhoséd na&he?S 1nvent1vI&r Oﬁﬁiillmaryntﬁéﬁ’&E 50
I ncl udes a video and ke dp proceg nterface

circuit 55, t@%ﬁ?ﬁ?m%é&tﬁﬁgace 50 has ak Qnﬁo?fsm%ﬁe and
53 are coupl ekkeyisoard Ilpdres 53. Video gestrshedls coﬁplédcewthewisﬁ]sal'rs

operative to RiSHitsr cable 33, so that video display control signals,

20 that are produced by the data processing unit 12 for

- generating alpha-numeric text, mnemonics, icons and the

like on the operator's video monitor 14, may be read

directly by the auxiliary signal processing interface 50.

As shown diagrammatically in Figure 2, the signal

25 processing interface 50 includes a video and keyboard

signal processing interface circuit 55, to which video and

keyboard signalling ports 51 and 53 are coupled. As will be

described, interface circuit 55 is operative to process

signals representative of the contents of video information

30 displayed on the operator's workstation video monitor 14,

and signals representative of the operation of one or more

keys of the workstation keyboard 16, and controllably

initiates the generation of a synthesized voice message by
an-auxiliary audio messaging unit.

35 For this purpose, interface circuit 55 is also coupled

via an audio response trigger link 57 to the control port

62 of an auxiliary audio messaging unit 60, which may be



signals representative of the contents of video information 30

di spl ayed on the operator's workstation video nonitor 14, and
signal s r Ry asRidAt i ve of the operation of one or nore ys of
t he workstation keyboard 16, and controllably C'F s7/20 :
generation of a synthesized voice nessage ;hy an auxi | | ary aud| o]
messagi ng unit. 35 For this purpose, interface circuit 55 is

al so coupl ed installed éﬁt@z&n 1%%@&51@%%%&%&%&%‘1y' bEKthé §RtkPRace
control port an auxi|li audi o nessaging unit 60, which
may be §0. In the 1llustrated o1 odiment, the3auxiliary audio

installed eithfisddgididathit Osoe&ts!%rﬂﬁétalpédtﬂﬁtb@hﬁﬂﬂ.?c%f the signad.

h || d enbodi 60
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operator's hea I 0O port ta processing
unit 12.are c@ysted)port 21 of the datauprocespiagduoitedgagirrgconpied)d.is

trollabl t | |
controllably Ruxi %f:éﬁ h48ibO Iﬁ)ég%lﬁ ardd! | 669 ﬁrhﬁne%mabm?re

10 synt hesi z nmessages hrases, that nmay
' per sonal i zed oRerake oitee SUtPHE oE@r adorcakliagg ‘RATHYhe OnE 01' “more

opafgat or  posi tdyifthddl ALE OrFBESE Vﬂléé"s&é’é'ﬁroér&ﬁﬂﬁéées, that mayppbeed
over audio response trjig

l.ink 57 tg 1ts ¢ As a
non-1imiting e ’n‘%e‘{iu%ﬂ H‘rey S §i% °f5%?‘e °Per9§8§a§PH§fl§ﬁq| ft éBe
conprise ci rcwpenyatﬁrt hodigien, in accdedancdedvith t lbentirsl Patignalbio.

4,623,761 to \Q J.eA oQJer audio. ﬁcﬁgaxelgeatdf%?%gliirﬁ{ %fit%n?ltspg:Bﬁ&s:?ing

|nterface 50 fuul’lfrﬁ conmuni cafions
whi ch is couplpart 62 As avnan-albmltmgt exnaplei gitthel awrhL LAYt Bs}dlpath

65 40 an 20 pagsa hahy dgpa e RmpAYEd | @5.¥c{15!?f% pr@f@sg%667
such as a tel ephone scrlber Informati o ata base m whi ch

tel ephone sub S‘E?'e*bﬁ‘?]fld*@ﬁ YnS-f BAteREiP e, 4,623, 761 to Hingaroey) al.
assi stance tel ephongme t@@ﬁli&y Ié\i@ﬁa@t pﬁacegayng interfacebgor €urtheed

o, delivery {0u® SRl B o2Guuns carsons ol 1) RO 0pELBIE,,
di agranmat i cal¥da a bidirectibhadt radgitsls compunicatien vpdeh fhrmad an
pr%fssi ng Secéﬂé)fllary data base or auxiliary function processor 67,

- such as a telephone subscriber information data base, from
which telephone subscriber information, for example,
directory assistance telephone subscriber information, may
be retrieved for delivery to a calling party.

25 Referring now to Figure 3, the video and keyboard
signal processing interface circuit 55 is diagrammatically
illustrated as comprising a video signal processing section
70 (shown in detail in Figure 4, to be described), and a
keyboard signal processing section 80, each of which is

30 coupled to an operator emulation control processor 90. The
video signal processing section 70 has its input 71 coupled
to video input port 51 and has a video trigger output port
73 coupled over a video trigger link 74 to a video signal
input port 91 of the operator emulation control processor

35 90. The keyboard signal processing section 80 is coupled to



70 (shown in detail in Figure 4, to be described), and a

keyboard signal processing section 80, each of which is 30 coupl ed
to an opeggég@?%nulation control processor 90. The vi deo sj-gna
processi ng 9481 70 has its input 71 coupl ed PETASEEI918put
port 51 and has a video trigger output port 73 coupl ed over a
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pudED messag: et dince with enfivefh BIKSHRLTkeL AR 1a8b EREnd dhth
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20 Referring now to Figure 4, the video signal processing

" section 70 is diagrammatically illustrated as comprising an
analog-to~digital converter (ADC) 100 and a video sync
pulse detector circuit 110, to each of which the video
input port 51 of the auxiliary signal processing interface

25 50 is coupled. Video input port 51 is coupled to receive
video signals representative of the sequential scanning of
the respective pixels of the video monitor 14 of the
operator's workstation. For purposes of providing an
illustrative example, the image displayed by (a color)

30 monitor 14 will be considered to be a monochromatic
(typically black and white) presentation, so that signals
associated with any of the red, green and blue pixels of
the pixels triads of the video monitor may be used. Where
the operator position employs a full color presentation of

35 the data, the circuitry of Figure 4 may be expanded to
process the video signals associated each of the red, green
and blue pixels.
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displayed to the operator by the workstation's video
20 display 14. :

More particularly, as described above, the video
analysis routine executed by video signal analysis
processor 140 is based upon a priori knowledge of various
messages/prompts that are displayable by the workstation's

25 monitor 14, and in response to which operator emulation
control processor 90 initiates one or more operations that
automate manual operations that the operator would normally
interactively execute, such as, but not limited to the
point and click of a mouse on a graphics user interface,

30 the depression of one or more keys on the keyboard 16, or
speaking/vocalizing of a response message into the audio
path via the operator's headset.

For this purpose, since an entire frame of displayed
data is captured in RAM 130, the video signal processor 140

35 has the ability to examine or analyze all or any selected
portion of the video information displayed to the operator,
so as to facilitate the ability of operator emulation
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link 74 to the video_signal input port 91" of operator enulation
control 10  Troutime,axgstheppforwarded via VldePhér-"'HS?b'o&Hi 74t dthe

processing URiijldeo &ligra#l input por#li 9grammpe&altbr idnulsitiiaie ot folgur e
5. /As shown therein for the case of keyboard 16 being a

pr&&ramrabl e r 90, a first section 43-1 of the keyboard cabl e
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a

codr ol | ed swikeyboans 1§nds\Foupleniivip a first bldlﬁﬁﬁF?-PPérl Eﬁﬁt
opt o- coupl er EH(Gdmindi CEOEIORESSPT1 16€. a first relay corﬁ:llgﬂrlﬁcﬁ siioyeh t he

200, i whi oh W elPRR Nanch dbEef ampLitiar 1807851, PorFcetiblfaciad
i nvoke the actd wd oregeocessor 160, Xedesgomd mdiatg.ob733r2 dflt/ba lbgylapaltchk
176 from cable 43 from the data processing unit 12 is coupled via a
20 second bidirectional port 83 to a common terminal 201 of a
"second relay controlled switch 200, and via a buffer
amplifier 210 and opto-coupler 190 to microprocessor 160.
Figure 5 shows the (default) passive mode of the relay
controlled switches 170 and 200, in which a relay winding
25 175 is deactivated or reset. To invoke the active mode,
relay winding 175 is driven by a 1link 176 from
microprocessor 160, which places the microprocessor 160 in
a communication path between the keyboard 16 and data
processing unit 12. In active mode, the microprocessor is
30 able to reprogram the keys of the keyboard 16, per se, or
to modify or control the keystroke signals being supplied
to the data processing unit 12.
For this purpose, the first relay controlled switch
170 has a normally closed contact 172 coupled via link 174
3s to a normally closed contact 202 of the second relay
controlled switch 200. A normally open contact 173 of the
first relay controlled switch 170 is coupled to the output
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t he keys ognﬁﬁ%kéﬁyboard 16, per se, or t o nodi f YCEUSEHHSD! .t he
keystroke signals being supplied to the data processing unit 12.
For this purpose, the first rel ay control | &d switch 170 has a
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keyboard 16 and audio messaging unit 60, it has the ability
to simulate input/output operations that would normally be
20 manually conducted by the operator. Since the operator is
not required to (and normally does not) have knowledge of
the telecommunication switch's proprietary communication
signaling protocol, mneither does operator emulation
processor 90; its actions are based upon what the operator
25 would normally see and do.
Considering the case of a toll operator workstation as
a non-limiting example, the response that is initiated by
a toll operator will be dependent upon the specifics of one
or more precursor digits dialed by an accessing party. In
30 the case of an "0+" call, for example (where "O" indicates
access to the operator and *+" indicates the digits (area
code and seven digit number) following the "0"), the
greeting phrase spoken by the operator will typically be
different from the phrase given for another type of call.
35 Since the call type indication (here "0+") is customarily
displayed to the operator at a prescribed spatial region
(e.g., upper right portion) of the graphics user interface
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the displayed video information allows operator position
20 actions that are dependent upon the contents of the

" displayed information (such as the presentation of a

prescribed greeting message to the caller or the entering

of call forwarding information, for example) to be

automated and without the introduction of errors into the
25 process.

Thus, microprocessor 140 generates an output code
representative of its analysis of the captured frame of
video data, and forwards this information via video trigger
link 74 to operator emulation control processor 90.

30 Processor 90 then processes this video analysis information
and any keystroke information supplied by the operator, for
the purpose of automating or emulating the operator's
response. As described above, such automated response may
include the artificial invoking of one or more keystroke-

35 representative signals to the workstation's data processing
unit 12 or the generation of a prescribed vocalized message
or phrase by the auxiliary audio messaging unit 60.
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20 In the case of the release of a call, the ability of
the auxiliary signal processing interface 50 to selectively
control the coupling of keystrokes from the operator's
keyboard 16 to the data processing unit 12 is particularly
useful, as it not only reduces operator workload, but more

25 efficiently handles release of the call. Normal release of
the call is initiated by the operator depressing a call
release key on the workstation keyboard, such as may occur
when the operator observes that the video monitor shows
that the incoming call indication is no longer displayed.

30 Prior to releasing the call, the operator may either
personally speak a "thank you" type phrase to the customer,
or manually trigger the auxiliary audio messaging unit 60
to synthetically vocalize the phrase. When the operator has
either finished speaking or has listened to the completion

35 of the voicing of the phrase by the auxiliary audio
messaging unit 60, the operator then hits the release key
on the workstation keyboard, releasing the call. The
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second, it caugegsthck&eyadl the release key is 1nvoked, the processor
90 performs two operations: first, it triggers the
20 " operation of the auxiliary messaging unit 60 to vocalize
the release phrase; second, it causes the keyboard
processor 160 to temporarily buffer the release keystroke
signal, until it sees a message termination signal sent
from the messaging unit 60 upon completion of the phrase.
25 Once the message termination signal has been detected by
processor 90 it signals processor 160 to pass the buffered
trelease' key signal to the data processing unit 12, =o

that the call may be released by the switch.
A fully automated release operation may be initiated
30 in response to a change in state of the incoming call
present information displayed by monitor 14. When the call
information disappears, the video pattern recognition
routine executed by processor 140 within video signal
processor signals processor 90, indicating that the call
35 has been dropped (by the customer). In response to this
recognition, processor 90 signals the processor 160 within
keyboard signal processing unit 80 to generate a pseudo
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call comng t&dar 9the non-limiting case of a call coming to a 911

emergency service operator, the operator!s auxiliary

20 . processing interface captures the calling number off the

- video screen and forwards that number in a database query

request over the auxiliary bidirectional bus 65 to the

auxiliary database 67. A returned database entry may

include the telephone numbers of the police and fire

25 departments of the person calling for emergency help. The

interface may alsoc selectively key the police number into

the workstation keyboard and effect a transfer of the

caller to the local police department.

The auxiliary bidirectional bus 65 is typically

30 connected to "friendly" external service suppliers, and may

have a proprietary data structure. Such suppliers may also

provide proprietary information to connect their equipment,

as such information may not be available on the wvideo

screen 14 or through the workstation keyboard 16. This

35 connection may be directly connected to the attached unit.
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20 normally be manually conducted by the operator.

While we have shown and described an embodiment in

accordance with the present invention, it is to be

understood that the same is not limited thereto but is

susceptible to numerous changes and modifications as are

25 known to a persén skilled in the art, and we therefore do
not wish to be limited to the details shown and described
herein, but intend to cover all such changes and
modifications as are obvious to one of ordinary skill in
the art.
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2. 16A signal phrpeesghlRy interface according to claim?2 1, further

i ncl uding an auxiliary input/output device which, . .
17 a 'signal processing unit which is coupled to said

18 plurality of signaling ports and is operative to analyze
19 . and selectively modify signals conveyed by said signal
20 - transport paths, so as to cause said data processing unit
21 to execute said application program in accordance with
22 signals derived from an input/output device and analyzed by
said signal processing unit.

2. A signal processing interface according to claim

™N
w

1, further including an auxiliary input/output device which
is operative, in response to said data processing unit
executing said application program in accordance with
signals derived from an input/output device and analyzed by
said signal processing unit, to generate prescribed
information signals for delivery to an external
communication link.

3, A signal processing interface according to claim
2, -wherein said auxiliary input/output device is operative
to generate at least one synthesized voice message for
delivery to an external audio signal input/output device.
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executing said application prog\rj 00 ¢ with 5 signal s .
derived from an i nput/output de mmml‘lmﬂmmrﬂﬂﬁ by 6 said signal
processi ngWOMRP409 o generate ‘*présckibed s7 * i nf or RETYE7288Ynal s
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3. A signal processing interface accordi?d to claim?2 2, wherein
said auxiliary input/output device is operatjve 3 to generate at

| east one synthesizéd voPcBlgBalaBECFeFSyng interfage \agopnding tacdaia
audi g signal inpuivhewelnt sdedi §@aput/output devices include at least one

24 1 4, jgnal processing.interfgce according.to claim2
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unit and said display device, .and 5 er Q_cl.udl auxi i ary

furth I, ng an
i npuf/ out put dévi CENSFRTH $a1d signal BraresFiRg upy r’&pBﬂ?EatH’)e 2 4
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i i
7. A signal processing interface, according to claim?2 6, .wher.ein

.

sai d7si gnal pr 6¥e6¥tA3ouRALd SPBhEFAELQR PEOYFam 1n accqrgdangeihthaSaid
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accordance wt I gnal s conveye ,Qy S . .sai.d_signal trginsporteI%a':'teh
bet wden sai d dgﬁiaplp58§§§isllfa punit’ and gaid, display §e¥dicq, & i3ty
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rougine, whi Chexternal audio signal input/output device. -

1 ' 7. A signal processing interface according to claim
6, wherein said signal processing unit is operative to
store information representative of an image displayed by
said display device in accordance with signals conveyed by
said signal transport path between said data processing
unit and said display device, and wherein said signal
processing unit includes an image processing routine, which

is operative to control the operation of said auxiliary

O B 3 O LT B W N

input/output device, in accordance with contents of said

[
o

information representative of said image displayed by said

[
=

display device.

8.. A signal processing interface according to claim
1, wherein said computer-based workstation is associated
with a telephone operator position and is coupled by way of
a -communication link to a telecommunication switch, and
wherein said application program is operative to process
information signals supplied thereto from said

N U e W N

telecommunication switch.
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8 . said auxiliary input/output device in accordance with
9 contents of said audio information.

1 11. A signal processing interface configured for use
2 with a computer-based telecommunications operator position,
3 said telecommunications operator position having a data
4 processing unit coupled over a telecommunications link to
5 a telecommunications switch, a keyboard through which
6 control inputs may be provided to said data processing unit
7 by a telecommunications operator, and a display device from
8 which indications of results of data processing operations
9 carried out by said data processing unit are presentable to
10 said telecommunications operator, said data processing unit
11 being operative to execute a telecommunications operator
12 position application program, which processes information
13 contained in telecommunication signals supplied thereto
14 over said telecommunications link from said
15 telecommunications switch, and causes said display device
16 to display a result of data processing operations carried
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36 control the coupling of a keystroke signal to said data
37 processing unit, and an auxiliary output device to generate
38 prescribed information signals for delivery over said
39 telecommunications link.

12. A signal processing interface according to claim
11, wherein said auxiliary output device is operative to
generate at least one synthesized voice message.

13. A signal processing interface according to claim
11, wherein said display signal processing unit is
operative to cause said auxiliary output device to generate
said prescribed information signals and, in response to
said auxiliary output device having generated said
prescribed information signals, to cause said keyboard
signal processing unit to control the coupling of a
keystroke signal to said data processing unit.

14. For use with a computer-based telecommunications
operator position having a data processing unit coupled
over a telecommunications link to a telecommunications
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Withy said 26,¢, t el econmuni cati ons operator position application
progganj (a) analyzing information displayed by said displa
g informatio splayed by play
24 " device in the course of said data processing unit
25 processing information in accordance with said
26 telecommunications operator position application program;
27 ' and .
28 (b) selectively controlling at least one of the
29 coupling of a keystroke signal to said data processing
30 unit, and operation of said auxiliary output device, in
31 accordance with said information displayed by said display
32 device analyzed in step (a).
1 15. A method according to claim 14, wherein step (b)
2 comprises causing said auxiliary output device to generate
3 said prescribed information signals and, in response to
4 said auxiliary output device having generated said
5 prescribed information signals, effecting the coupling of
6 a keystroke signal to said data processing unit.



27 and 28 (b) selectively controlling at |east one of

the 29 couplin S|gnal to said data processing 30
unit, and operation of H I@Ja mﬁ g out put device, in 31
R Ok
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analyzed in step (a). 1 A nmet hod according to claim 14,
wherein step (b) 2 conpri ses caus'alag said auxiliary output device to
generate 3 said prescribed information signals and, in response to 4

saild auxiliary agputa sevhod awmamijingeher stladm sifd svherein said
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2831 synthemed Aoisehaessags-ding to claim 15, wherein said 2
prescribed information signals include at |east one 3

synt hesi zed voi ce nessage.



