
l 

TRANSACTION SUPPORT APPARATUS 

This inve:ition relates to transaction support apparatus; 

particularly, but not exclusively, to apparat~s for use in 

financial transactions. 

s It is known to perform transactions in s~a=es, currency 

or other financial commodities in a dealing room. A known 

dealing roow consists of a number of human dealers located 
around a large circle. Each human dealer is typically 

equipped wi~h a computer terminal, a telephone, a pair of 
10 indicator lights of different colours {one indicating a desire 

to sell a~d one indicating a desire to buy) , anc a number of 

cards wi=h which to indicate the client party, o:- othe:::­
information. 

On receipt of an instruction to buy or sell a quantity 
15 of a particular commodity, the dealer concerned turns on the 

light to indicate the corresponding wish to buy or sell, and 
then starts to negotiate with other dealers by gestures, 
signals a~d speech. Often, to complete one transaction, the 
dealer may need to buy from or sell to a number of other 

20 dealers to make up a cumulative total. 
Wh~n the aeal is agreed, each dealer makes a note of the 

details of the deal on paper, and relays the details by 

telephone to his client. The details are collected later by 

a messenger and are input to dealing system which executes the 
25 transfers cf the commodities between the clients. 

The dealer's telephones may intermittently be monitored 
d . ~ t- t an recorae~ on~o ape. 

During busy periods, it becomes difficult to keep track 

of all deal details anc;l to ensure that they are p!"omptly input 
30 into the dealing computer whilst keeping up with the volume 

of transactions. 

Various proposals have been made fo= a~t.oillatins 

transactions, so as t.o replace the human interaction with 
interaction via computer te~minals: 

35 In a first: aspe::t, the present inventio:i is however 
intended to provide apparatus to support transactions to be 
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performed by human operators, so as to improve the efficiency 
of human to human communication whilst tlain:ainir.g many 

aspects of their curren: way of working. 
In a second aspec:, the present invention is concerned 

with the nrovision o: transaction sunoort anoaratus in which - -- --
humans communicate via computer terminals, whilst re~aining 
some elements of human-human interaction. 

In one specific aspect, the invention aims to improve the 
reliability and efficiency with which deais a::-e recorded. 

10 This is achieved by the provision of speech recognition 
apparatus adjacent each dealer, advantageously connected to 
his telephone. It is advantageous that the apparatus should 
also be capable of performing speaker or voice recognition, 
thus adding an extra element of security to the system. 

15 Advantageously, some mear.s of confirming the details cf the 
deal which has been recognised may be provided, and this may 
be in the form of a visual display, or in the form of a 
synthetic speech recital. 

In anot:.her specific aspect, the invention aims to improve 
20 the reliability and efficiency with which deals are recorded 

by provid~ng a digital speech recording unit to record the 
confirmatory telephone conversations from each dealer, and to 
supply the recorded digital telephone conversation files ~o 
a transcr:..p~ion terminal at which they may be replayed a:iC. the 

25 details extracted for data entry. Advantageously, this is 
combined with the first specific aspect of the invent~on and 
only those parts of calls for which speech recognit.ion has not 
been cor.-.pletely successful are thus transcribed. 
Conveniently, where digital data on values of paramete=s of 

30 the call are already available {for example via speech 
recognitio~), such values are transmitted as a single file 
along with th~ recordec speech. 

In known dealing ~ooms, it is possible fo~ seve~al deals 
to be conducted simul~aneously. The efficie:J.cy of a r.:a!"ke:: 

35 increases with the number cf dealers, but the efficie~cy of 
human communication sets a limit on the size of the dealing 
roon beyo:::;d which dealing is not reliably possible; this 
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typically occurs at around 14-18 people. 

In anothe:- aspect, the invention aims to facilitate 
human-human cor.:munication, and thus to increase the efficiency 

of a given size of group of dealers, o:::- to inc::-ease the numbe:-

of dealers within the • 1 . aea_ing ::-oom. This is achieved, in one 

aspect, by a common display visible to -i1 c.-- the deale::-s, which 
may conveniently be a single display surf ace such as a table 
top around whic!i the deale::-s are located. It is thus possible 
to display graphical indicia of the deals a::!d p:::-ospecti ve 

10 deals which are in progress at any time, thus reducing verbal 
confusion and facilitating faster dealing. 

In another aspect, the invention provides transactio~ 

support apparatus in which humans commu~icate via co~pute::­

terminals which illus.:.rate a display (prefe::-ably a common 
15 display as in the above embodiments) whic!'l is preferably 

represented as a three dimensional display, and advantageously 
also includes private display information which is not 
available to all human operators. 

In a ye~ further embodiment, which raay be independently 
20 useful separately of the above embodiments a~d for purposes 

other than t.ra:isaction supper:, the invention provides a 
telephone ha:idset for use in transaction support apparatus of 
the kind described above, which includes a display screen held 
in fron= of the face of the hu~an operate~. ?his enables the 

25 display of financial or other data whils: the operator 
utilises the telephone or conduc~s negotiations, thus 
accelerating the deal process. 

30 

Other aspects and pref erred embodiments will be apparent 
hereafte::- from the following description and claims. 

The invention will now be illustrated, by way of example 
only, wit.h reference ~o the accompa~ying drawings in w~ich: 

Figure 1 illus:rates transaction suppo=t apparatus 
acco::-ding to a first e:i.bodime~t to the inven:ion; 

Figure 2 is a block diagram showing in greate:::- deta:.2. the 
35 elements of Figure l; 

Figure 3 is an illust.rative diagram indicatir.S' the 
contents of a record held within a 



Figures l and 2 ; . 

Figure 4 shows in greater detail part cf Figure 1 and 
indicates the display produced thereby; 

Figure 5 illustrates particular displays to be displayed 
s in the embodiment of Figure 4; 

Figure 6 is a plan view showi:ig in greate:- detail a 
portion of the display of Figure l; 

Figure 7 {comprising Figures /a t.o 7d) is a flow diagram 
illustrating one exemplary mode of operation of the apparatus 

10 of Figure l; 
Figure 8 is a block diagram illustrating the elements of 

a second embodiment of the invention; 
Figure 9 is a block diagram showing in greate:- det.a:.l the 

components of a works~ation fo!.Uting part. of the e~.bodiment of 
15 Figure 8; 

20 

Figures lOa-lOd are illustrations of displays generated 
on the workstation of Figure 9; 

Figures 11 and 12 are further disnlavs aenerated on the - .. _, 

workstation of Figure 9; 
Figure !3 is a pe:-spective view of a ha!ldset forming part 

of a third embodiment of the.inventicn in an open positioni 
Figu:-e 14 is a pe:-spective view of the handse~ o: Figure 

13 in a closed positic~; and 
Figu:?:e 15 is a block diagraw showing . tne :.nternal 

25 components o: the handset of Figures 13 ar.d 14. 
First Embodiment 

A firs~ embodiment c= the invention will now be 
disclosed. 

The apparatus of the· present invention is connected to 
30 a dealing system computer 10, which coes no~ in this 

embodimer.t form part o: the present inventior.. The cpera~ion 
.&: h . ,. . . .. . ·11 o~ t e aea_~ng syste~ comput.er 10 is conventio~a~, a~a wi_ 

not be desc:::::-ibed in de~ail; briefly, it co;:;p:-ises a st.ore 
which stores records cf each deal co~sisti~g at leas= of the 

35 identity o: the buyer(s) and the seller(s), the agreed 
price (s) , the quantity (or quantities), the instru\:lent· or 
commodity in auestio~, and the identity of the dealer{s). 
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These details are then used to initiate oavment throucrh an - - -
automated system (such as, fo= share dealins, TAURUS). 

The present embodiment comprises a display surface 2 O 

provided as the top of a table structure 30; a p=ojection 
5 apparatus 40 positioned ~o project an image o~~o the display 

surface 20; and a plurality of dealer stations SOa, sob .... 
(only SOa, and Sob being shown} . 

A control unit 60 (provided typically by a suitably 

programmed computer) is connec~ed to each o: the w~:::k st:a~ions 
io soa, sob ... and the projector 40. 

, .. 
-=> 

Referring to Figure 2, each dealer station 50 comprises 
a compute:?:" terminal 70 consisting of a keyboa:::d 70a and 
display 70b (for example a conventional computer monitor} 
which are connected to the control unit 60. Jl..lso provided is 
a telephone 80. 

Also comprised at each dealer station SO is a pointing 
device (i.e. a device permitting the operator to designate an 
object or area by pointing the device or some part of his body 
towards that object or area. The pointing device 55 may, for 

20 example, be a light pen as described in greater detail below. 
Each poincing device is connected to the control unit 60. 

Each of the. telephones soa- ... son is connected to a local 
telephone switching centre 90 {for exa~ple a private branch 
exchange (?ABX) located adjacent the dealing room). 

25 Also connected to the local switching centre 90 are a 
plurality of voice recognition units 92a-92e, a plurality of 

digital voice storage units 94a-94e, a modem 96 connected to 
a signalling line 97 to the control unit 60, a~d a modem 98 
connected via a signalling line 99 to a work station 95. The 

30 work station 95 comprises a voice mail replay facility 78 and 
a keyboa!"d 79 connected to a permit data inpu.~ into t.he 
control device 60. 

In general, the cont!"ol u~it and local switcn:~s u~~t 90 
are programmed to perform .as follows. 

35 Local Switchina Centre 

The local switching centre 90 is arranged to fu~ction as 
a conventional switching cencre, routing calls to and from the 
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telephones 80 of the individual dealers fro;n pa::-cicula:­
clients, or other parties. 

It is arranged also to perform calling party 
identification {using conventional caller line ide~t~f ication 

5 (CL!) techniques embodied in current teiephones and switching 
centres) , which is particularly straightforwa::-d where the 
lines from dealer to clie~t are private circuits. 

Additionally, the local switching centre 90 is arranged 
to connect a selected one of the soeech recocnitic~ ~~its 92 - -

10 and digital voice s:ore units 94 into selected calls, so as 
to be responsive to the ~icrophone of the telephone so (and 
therefore to the telenhone users voice) . 

Furthermore, the local switching centre 90 is arranged 
to selec~ively interconnect the output po=c of speech 

15 recognition unit 92 to the modern 96 to supply a digital 
message consisting of recog~ised work token signals via the 
line 97 to the control unit 60; an~ to·connect the our.put of 
a digital voice store 94 to the modern 98 to supply a file of 
digitally :-ecorded speech as a voice mail message to t!le voice 

20 mail unit 78. 

Cont=ol Device 
In tr.e arrangement shown in Figures 1 and 2, the control 

device 60 comprises a digital storage device (e.g. a ha:-d disk 
drive) 62, a display co::ltrol device 6~, a moder:i 66 for 

25 receiving digital data via the line 97 and modern Sf from the 
local switching unit 90 a~d a real time clock 68. 

Refe==ing to Figure 3, the control u~it 60 is a::-ranged 
to create, in the digital store 62, a stored reco:-d 100 for 
each attempted transaction, the record 100 corr.p=ising the 

30 following information: 
deale= name 101 

clie::~ name 102 

data and time of deal 103 
commodity 104 

35 volume 105 

price 106 
Ji.lso provided a:?::'e one o!:'" more other party fields l.08a ... 



7 

listing at least the identity of the other deale~ (or, in the 
case where the deal involves several other deale~s, each field 
108 listing the identity of one of the other dealers) and, if 
available, data such as the identity of the other dealers 

s client and so on. The other pa:-t:y fields 108 may each co:itain 
a oointer to a further deal record 100 which corresnonds to - -
the deal as perceived by the other party dealer. 

The control unit 60 is arranged to perform the following 
general functions: 

10 1. create a new deal record 100 within the store 62; 
2. create new partial deal fields 108; 

3. filling in data into each of the fields of the deal and 
partial deal records 100 with data received from: 
{a} the local exchange unit 90 (via the mode~ 96 and 

15 line 97) 

20 4. 

{b) the speech recognition units 92 (via the local 
exchange 90, modem 96 and line 97}, 

(c) the keyboards 70a and 79 
(d) the pointing devices 55 
display the information relating to each deal record 100 
or: t:ie displays 20 and 70b, and maintain and update the 
displays as the contents of the deal record 100 change. 

5. reco::-d the closure of a deal a~d transmit a deal record 
tc the deal computer 10. 

25 Diaital voice store 
The digital voice store units 94 each comprise a digital 

encoder and a digital storage device (e.g. a hard disk drive 
or a flash eprom) . The coder may be a simple aciaptive 
differential oulse code modulation (ADPCM) encoder, bu: is 

30 preferably a low bit rate encoder such as a linear predictive 
coding (LPC) or other pa::-amet!'"ic code::-. The full rate or half 
rate coders describe fully in the specifications for ~he GS~: 
digital cellular radio system may, for example, be e~ployed. 
The output of the coder is digital data represen:.ing the 

35 telepho~e speech of the deale=, which is s~ored in the memory 
device, together with header data itemising the dealer, the 
calling party telephone number, the date and time, and any 
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other known data (e.g. the identity of the other dealer in the 
transaction) . 

Soeech recoanition units 

Each speech ,.. ...... c,..- ~ ... 1' QT"\ --- =·-~'- .1 ... 
unit comprises, in this 

5 embodiment, a hidden markov model (HMM) speech recogniser, as 
disclosed for example in 11 .Hidden Markov Models for aucomatic 
speech recognition theory and application"; S .J. Cox; 
British Telecom Technology Journal VoL 6 No. 2, April 1988. 

The recogniser typically comprises a preprocessor 
10 arranged to extract £ea cures ( fo!:' example mel frequency 

capstral coefficients (MFCCs}} from the speech signal, and to 
calculate the likelihood the sequence of such features 
corresponding to a predete~ined set of words, represented by 
store data modelling the words (for exa~ole, H.~ states a~d 

15 transition probabilities) . 

The stored data corresoonds to a limited set of words, 
which specifically represent predetermined prices, amounts, 
commodities or instruments and transaction types (for example, 
digits and multiples such as hundreds or thousands; currencies 

20 such as pounds, marks or dollars; instruments such a 
currencies, stocks o= bo~cs; and transactions such as buy, 
sell, swap and so on). 

In this embodiment, stored models are de=ived :from 
instances of the word spoken by each of the dealers, so tha~ 

25 the speec~ recognition units function as speaker dependent 
speech recognition units. Each spee~h recognition unit 

therefore stores a set of templates (i.e. scored data 
representing a model of each word) for each of the dealers, 
and uses the set of templates associated with the dealer with 

30 whose telephone SO the speech recognition unit is connected 
by the local switching cen~!:'e 90. 

Where the speech reco;~ition units are speaker dependent 
recognition units, a~d additional advantage is obtained i~ 

that, as well as identifying words within the stream of 
35 speech, the speech recognition is able to give some measure 

of the closeness of the words recognised and the stored 
templates for the dealer who should be using the telephone 
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concerned. This can be taken as an indication of how likely 

the speaker is to be the correct dealer. 
Where a word is recognised with a degree of probability 

above a predetermined threshold level, the speech rec~;~icio~ 
s unit out:puts a token signal comprising, for example, t!le ASCII 

text stream representing the recognised word (i.e. 11 ffiark 11
, 

11 1000 11 and so on}. Thus, a set of token signal represe:lting 
the information recog:iised in the dealers speech ove:= the 
telephone 8 O. 

10 Each soeech recoC':lition unit is ooerable to tra~swit the - - -
token signals, together with heade:?: information indica-:.i:i.g the 
telephone SO from whic~ the call was received (and he~ce the 
dealer ID), the telephone number with which the tele~~o~e was 
connected (and hence the ider.tity of the client}, the C.ate a::.d 

15 the time, via the mode~ 96 and line 97 to the control device 
60, which is operable to cemodulate the data and operate the 
corresponding the fields within the deal record 100. 

In this embodimen~, the control device 60 is ope:=able to 
generate a conf irmato:-y display on the monitor 70b fo:: the 

20 dealer whose speech has been recognised, comprising t!:.: t.oken 
data corresponding to what the speech recognition ~=:t has 
recognised. The display indicates fields 102-106 f~:: which 
data has not been recognised by a substitu~ion of characters 
(for example asterisks) , a:id may also indicate data f:::: which 

25 the speech recognition unit established a relatively low level 
of recognition probability (and the validity of w:,,ich 'is 
therefore unce:?:"tain) in italics or in some other special 
manner, so to draw the attention of the dealer to missing, 
suspect or incomplete data. The control device is then 

30 ooerable for a oredetermined oeriod of time (for exanole a - . . -
minute} to permit the deale:: to amend or e~=e:: data c:splayed 
on the monitor 7b via the keyboard 70a; thus, the deale= ca~ 
correct mis~ecognised data immediately. 

In a~ alcernative embodiment, each speaker recc;~itio~ 
35 unit 92 furcher comp~ises a speech synthesizer, a:1:5. after 

termination of the call, the sneech recognition unit 92 seizes 
the line to the dealers phone 80 and generates a syn~hesized 
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voice signal through the load speaker thereof, to recite the 
recognised data and allow the dealer of a =urther opportunity 
of re-entering the data verbally via the telephone so for 
re-recognition. 1-.lte:-na:i vely, only words the recog::i:io:i of 

5 which is dubious may be offered for re-recognitic!'!, as 
disclosed in our earlier application GB-A-2192746. The speech 
synthesizer may comprise a commercially available allophone 
synthesizer, supplied fo::- example by Texas Instruments of 
Bedford, United Kingdou.. 

10 Disolav 

The operation of the display formatcer 64 and cisplay 
generator 40 will now be discussed in general terms. 

The display generator 40 may comprise a know:;. video 
generator comprising, for example, three scanning li~~t beam 

15 generators each arranged to generate one of three p:::-imary 
colours, red, green and blue, to create a raster scan across 
the display.surface 20. The display formatte~ 64 is arranged 
to generate the graphics to be displayed on the C.isplay 
surface 2C. 

20 Refe:::-ring to Figure 4, a first graphic displayed on the 

25 

di~~lay s~rface 20 comprises three deal i~dicator li~es A-C, 

each of wh.ich here is reoresented as an arrow linkina the work - -
positibns sea, sob of the two pa:::-ties to the deal. 

Refe~ring to Figure 5, in Figure Sa, an 'invita~ion to 
trade' graphic is shown. When a dealer for example, 

position SOa has received an instruction from a client to buy 
(e.g. $5 million at $1.682 per pound), o~ opening t~e deal 
table 100 the control unit 60 causes the display of a graphic 
comprising an arrow between the dealer station SOa a~d the 

30 centre of the display, and indicates such othe= info:=mation 
as may be available in table 100. 

Where another dealer has an instruction tram a clie~t co 
perform a complimenta:-y transaction (e.g., i:-i this case, to 
sell dollars, for example S5 million at $1.683 to che pou~d), 

35 on creation of deal table 100, the control unit 60 is arranged 
to display a co~respor.ding graphic between the second dealer 
position sob and the cent:!'.'e of the display. In each case, the 
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direction of the arrow indicates whet.her the dealer wishes to 

buy (e.g. acquire a particular commodity) or sell {e.g. 

dispose of a particular commodity} ; it will be recog:iised that 

in currency transactions, strictly, each transaction is a swap 

5 rather than a purchase. 

A first deal representation graphic (Figure Sc) shows a 

tentative deal in progress, when communicatio:i has been 

established becween the two dealers but before the deal is 

finalised. The two intention to trace graphics runn:~g ~rem 

10 the dealers 50a, sob to the centre of the table are replaced 

by a connec~ing line grap~ic running between the two dealers 

SOa, SOb. The tentative nature of the deal is indicated by 

rendering the line discontinuous in space or time (i.e. eithe:!" 

dotted/dashed er flashing respectively} . 

15 Figure Sd shows the corresponding graphic displayed when 

the deal is finalised; it consists of a fully dark (or fully 

bright} solid arrow runni:ig across the display sur~ace 20 

between the stations SO of the two dealers. 
Preferably, some oersistence mav be nrovided; in other - .. - -

20 words, deals may continue to be displayed for a time after 

completion, but with diminishing in~ensity relative to the 

background cf the display su:-:ace. The t.irr.e over whic!'l deals 

remain visib:!.e is such that the number of deals simultaneously 

visible does not confuse the display. 
25 As show:l in Figures Se and Sf, the width of· the connector 

may be used to represent the value of the deal, th~s being 

obtained by the control unit 60 from the volume and price 

fields 105, 106 for the deal record 100 in question. Figure 

Se indicates a high value previous deal, whereas Figu~e Sf 

30 represents a low value previous deal. Alternatively, rather 

than width, some o~her visual parameter (for exa~ple 

brightness er colour) could be used. 

Thus, immediate visual feedback is available :::> all 

dealers as to the deals cur=ently in prog~ess, and as·to the 

35 existence and value of previous deals. 

Refe=ring to Figure 6, other data relating to the deal 

is preferably displayed graphically (and/o= textually) i~ the 
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display area 5 O immediately adjacent each dealer; for example, 

a first display field 51 displays the name o: the client; a 

second display field 52 displays the nature of the commodity; 

a third display field 53 indicates the amount; and a fourth 

5 display field 54 indicates whether the commodity is to be 

bought or sold, or in general the type c: transaction {buy, 
sell, swap etc} envisaged. 

10 

Thus, every othe= dealer has an immediately available 

display of the available data on the deal. 

The same data is preferably also displayed O:l the 

terminals 70b of each dealer. 

In each case, the data displayed is de:-ived directly from 

the fields of the deal record 100. 

The co~trol unit 60 may, in this embodimen:, be a=ranged 
15 to create tentative deal records 108 itself, using simple 

price matching rules. Fo= example, to establish a tentative 

currency deal, the control unit 60 determines whether two 

dealers wish to deal in the same currency; and, if so, whether 

their wishes are complimentary (i.e. one wishes to acquire and 

20 the other to dispose); and, if so, whether ~he two prices (if 
know~) are within a predetermined range wh~ch indicates that 

compromise may be possible (for example within 0.1%, 1%, or 
5%) • 

Pointir.c Devices 

25 The pointing devices 55 may be active or passive 
designators. One passive optical designator consists of a 

photoelectric cell and suitable 

directional beam to the cell. 

lenses to nroduce a narrowlv - . 
When the oointino device is - _, 

pointed at the display area SO immediately in front of a 

30 target dealer and a button is pressed, a pulse is produced in 

the photoelectric cell output at the mome~t when the raster 

beam p=oduced by the display generator ~o passes the field of 

view of the pointing device. The control unit 60 is op~=able 

to compare the time of the pulse with the time base c: the 
35 display generator 40, to determine·the point on the cisplay 

surface 20 at which the pointing device was pointed whe~ the 

button thereon was pressed. 
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Equally, an active designator could be employed w~ich 
generates a directed light or other radiation bea~; in this 
case, a suitable detecting means ( 

.&: l .. .or examp e a wiae area 
photoelectric sensor) may be provided at the target dealer. 

s The signals transmitted by different active pointing devices 
are distinguishable {fer example by time division multiple 
access tech..~iques in w~ich each pointing device tra:ismits at 
a different time a!lc the co:itrol unit 60 is arranged to 
determine the identity of the point device from the timing of 

10 .the impulse detected by the photoelectric sensor) . 
Alternatively, a unique bar code may be present at each 

dealer display area so, a~d each designator may be a bar code 
reader. 
Method of oneration 

15 Referring to Figure 7, one exempla!"y method of operation 
of the above described embodiment will now be described in 
greater detail. 

Figure 7 is an illustrative flowchart of the process 
performed by the apparatus of this embodiment. In a step 112, 

20 a call is received from a client at the local switching centre 
90, anc is routed to a dealer telephone 80. 

Tee local switching centre 90 transmits to the control 
device 60 the calling line identificatio~ numbe=, which is 
compared at the control device 60 w!.th the numbers of known 

25 clients, and where the!"e is a correspondence with a client, 
the control device 60 sets up, in a step 114, a new deal 
record 100, comprising the dealer identification field 101 
{signalled to the cont=ol device 60 by the local switching 
centre 90 by reference to the telephone 80 to which the call 

30 was routed} i and client identification field 102 {derived from 
the calling li~e ID}. 

A~ the sa~e time, the local switching ce~tre 90 is also 
arranged to detect any data signalled f:::-or.i the clie:l:. via the 
telephone line (fo~ example in the form cf modulate= tones, 

35 or out of bar.d signalling) indicating, for example, the type 
of commodity or transaction sought, and to signal a~y such 
data to the control device 60 which is arranged to populate 
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other fields of the deal record 100 with any such information 

which may be available. 

Likewise, at ar.y point after the opening of a new deal 
record 100, the control device 60 is arranged to generate a 

5 display on the dealer's display 70b and to accept inpu: (step 

116) from the dealer's keyboa::-d 70a of data in displayed 

fields fer commodity, price, or other deal info!'mation (step 

120); and to store such inout information in respective fields 

of the deal record 100 (step 118} . 

10 The control unit 60 is further arranged to display such 

information as is held in the deal record 100 in the fields 

51-54 of the dealer station so, so as to make informacion 

concerning the tentative deal available to the other dealers 

around the table. The same information in textual forw may 

15 also be displayed on the monitors 70b of each dealer. 

20 

At this time, the other dealers will consider ~heir 

positions and any deale:?:" wishing to participate i~ the 

tentative deal points at the first dealer station SOa wit!: his 

pointing device SSb. The identity of the pointing device 55b 

and of the dealer area SOa at which it pointed are read bv the - -
controi deYice 60 {step 122) . Accordingly, the control device 

60 accesses the deal record 100 corresponding to the pointed 

at dealer area SOa, and creates a tentative sub-deal =ield 

108a in w~ich is recorded the identity of the dealer opera:ing 

25 the pointing device SSb, in a step 124. 

Next, the control device 60 causes the display o~ the 
display surface 20 of a dashed arrow, as shown in Figure Sa, 

from the dealer area Sob of the dealer operating the poir.ting 
device 55b to the dealer area soa pointed to by the poi~ting 

30 device Ssb; in a step 126 (in which all other exist:ing 

connection graphics are also re-displayed) . 

Wher: the deale!" with whom the deal :?:"eco:::-d lC~ is 

associated has decided to close a deai with o~e o: the ot:he:::­

dealers fo:::- whom ten ta ti ve sub deal fields lOS exis:, he 
35 poin~s his pointing device SSa at the dealer sta~ion Sob of 

the corresponding other dealer and presses the butto:i. When 
this is cietected (i::. step 128), the control device 60 is 
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operable to record the time from its real time clock 68 into 

the sub deal record 108 and close the sub deal reco=d (step 

130). This does not necessarily close the deal, because the 

deal may be corr.prised of seve!"al such sub deals. .Accc::-d.ingly, 

5 at this time, the deal record 100 is kepc open. 

At this time, in a step 122, the cont!"ol device 60 is 

operable to modify the connection graphic (the dashed arrow) 

indicating a tentative deal t.o a solid arrow i~C.icating a 

completed sub deal in a step 132. 

10 Once the whole deal is done, the dealer calls his client 

, --=> 

20 

on his telephone aoa. The local switching cent!"e 90 signals 

the off hook status of the telephone and the called number to 

the co:it:rol device 60. On detecting that. the telephone 

corresponding to the deale=- ID field 101 has dialled the 

telephone number corresponding to the client ID field 102, in 

a step 134, the control device 60 instructs the local 

switching centre 90 to connect to the call a speech 

recognition unit 92a and a digital voice sto!"e 9 .. --:c. in a step 

136 I and records the time from the real time clock 66 in the 

time field 103 in a step 128. In a step 130, any te::ltative 

deal ccnnectior..s displayed on the display 20 t acceptance of 

which has no:. been indicated in ·a step 128 are erased from the 

display surface 20 and the co~responding sub deal records lOS 

are closed, with a flag indicating t.hat they were not. 
25 accepted. 

Any parameter data recognised by the speech recognition 

unit is stored in the correspo~ding fields of the deal record 

100 in a step 142 when the call is completed. In a step 144, 

all the data held in the deal record is displayed o:: the 

30 dealer's monitor 70b (or otherwise output fo~ confirmation of 

its correcr.ness) . In a sten 1~6, any amendments inpu~ via the 

dealer's keyboard /Oa {c:::.- telephone SC) a!"e acce"Ot:e=. and 

stored in the deal table 100 in a step 148. In a step 150, 

the control device 60 tescs whether all the necessary fields 

of the deal table 100 are populated and, if they are, in a 

step 152 the whole deal table is transmitted as a C.isital data 

file to the deal compute::.- 10. 
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If some paramete::- fields in the deal record 100 are 
empty, in a step 15~, the recorded speech file store~ by the 
digital voice store S4 is transmitted to the voice message 
receiving station 7e, togethe~ with a header associacir.g the 

5 telephone conversatio~ with the deal record 100. In a step 
146, whe~ the voice raessage workstation 78 is manned, the 
workstation 78 is operable to replay the recorded telephone 
conversation a~d, at the same time, the control device 60 re­
opens the deal record 100 associated with the telepho!!e 

10 conversation, and accepts keyboard input from the voice 
message workstation 78 to complete the missing parameter data 
into the fields of the deal record 100 in accordance with the 
replayed telephone message as interpreted by the human 
operator o: the workstation 78. The control unit 60 the~ 

15 reverts to step 152 to transmit the deal table 100 to the deal 
computer 10. 

It will, of course, be clear that whilst the above 
descriotion illustrates the oneration of the annaratus of this - - -... . 
embodiment in processing a single deal, multiple such deals 

20 may be cccurri~g simultaneously, and accordingly the control 
device 60 and local switching centre 90 are ope:-able to 
process ~ultiple such deals, each with a separate deal table, 
simult:aneously. 

25 

Alterna~ive e~bodimen~s 

It will be clea:- from the foregoing ernbodimen: t.hat 

various ~inor modifications may be made to the apparatus and 
method described therein. 

For example, in the 

speech recognition units 
above described embodiment, 
ar.d digital voice stores 

the 

are 
30 described as a plurality of separate devices connected to the 

local s~~tchi~g centre. Whilst this is advantageous in so~e 
embodimencs ~n tha~ a smaller number of such devices may be 
provided tha~ the ~~mber o: telephones (since 
telepho~es will be si~ultaneously in operation), it ~i~l be 

35 apparent that a di;ital voice · store and/o!" a speech 
recognicion unit could be provided at each dealer telephone, 
and this alternative would render it possible to reduce the 
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storage required for each speech recognition unit since it 

would only need to store the templates corresponding to words 

as spoken by a single speaker (the dealer whose telepho~e it 

is) . 

Equally, the speech recognition and/or C.igital voice 

store units could be provided at a physically separate 

location, o:?:' even at an exchange of the PSTN or another 

network to which the local switching centre is connected. 

This alternative provides the advantage that a large r.uwber 
10 of dealing rooms may share a smaller numbe:- of speech 

recognition and/or digital voice storage apparatus. o~ the 

other hand, it is inherently less secure since the telephone 

conversations pass outside of the dealing room and the ci:?:"cuit 

to the customer. 

W .... , . ..... .. ' . h - = , . .. .. " 15 ni_st po1n~1ng aevices in t e term o_ _ignt wanes nave 

been desc:?:"ibed, it would equally be possible to use more 

conventional pointing devices such as a mouse or trackball 

(conveniently provided as an input to the dealer's terminal 
70) • In ~his case, a cursor renresenting the position of the - ~ 

20 mouse or track ball is preferably displayed on the display 

surface 20 by the control device 60, to be controlled by the 

dealer.· Alternatively, tileans such as head position or eye 

direction de~ectors could be employed, thus avoiding the need 

for physical manipulation of a pointi:ig device by the dealer. 

25 Whils~ one example of a projection screen is described 

30 

above, it will equally be apparent that a different type of 

projector could be used {for example a deformable tr.i:::-ror 

device {DMD) projector as described in, for instance, US 

5424868 could be used) . 

It may be convenient to make the cisplay surface 20 

transluce~t, and to illuminate it from below, from within the 

suppor:: struc_ture 30; this has the advan:age o: making it 

possible to reduce the hea~ liberated in the dealing ::oon by 

projected light beams, w::ich may b e co.,-airioa~ w; .. ;.,;-
- - .... '- -··- -L.:. ... -.;..:. the 

35 support:. structure 30 beneath the display surface 20. The 

display surface 20 could be a phosphor screen in the manner 
of a cathode ray tube, illuminated by a cathode ray gi~n from 
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below rather than by a light beam. Rather than using raster 
scanning, a stroke writing or vector display could be used. 
Equally, the display surface 20 itself could comprise an 
active display such as a liquid crystal cisplay. 

5 Rather than transmitting the digitally recorded speech 
as a separate file to a voice messaging work station 78, it 
would be possible to route the digitally recorded speech from 
the digital voice store 94 and the recognised cata from the 
speech recognition u~it 92, togethe= with the data already 

10 held in the table 100, to a single digital file capable of 
representing both alphanumeric data and recorded audio data 
in a multi media format, and then the multi media forma= file 
may be fo::warded to the deal compute= 10; subsequently, the 
. . . . ~·,, . . . . , . missing e~tries may oe zi __ ec in on ~ne cea_ computer 10 oy 

15 replaying the recorded audio rather chan correcting them on 
the control device 60 before forwarding them to the deal 
computer 10. 

The speech recognition and digital voice storage devices 
92, 94 could be provided with separate mic=cphones positioned 

20 adjacent ~he dealer's telephone, to receive the same audio 
signal f:-o~ the dealer as the telephone, rather than receiving 

the eleccric signal from the telephone itself i in practice, 
however, it is r.lore convenient to utilise t~e telephone itself 
as the nicrophone since this will be positioned close t.o the 

25 dealer's mouth. 

I .,, d'l . . d . . 1 , . h' t w~-- rea 1 y oe recognise tnat tne _oca_ switc.1ng 
centre a:::.d. control device could be combined into a single 
programmed. switching device. Likewise, either or both devices 
could in practice be combined with the deal computer l O 

30 itself. The local switching device need not be a PF.BX, but 
could be provided by a local area network fo~ example, or by 

an exchange £~=ming pa=t cf a larger ~elepho~e netwo~k {e.g. 
the PSTN) suitably prc;=ammed to respond to the telephones 80 

of the dealers. 

35 Second embodiment 

A second embodime~t of the inventio~ will now be 
disclosed. 
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In this embodiment, the operation of the control device 
60 and. the local switching centre 90 a~0 subst:a:itially as 

described above, but the display surf ace 2 O, display projector 

40 and dealer terminal 70 are supplemented o= replaced by a 
5 dealer graphics workstation 170, shown in Fisure 8. The 

graphics workstation 170 is arranged to display co:lne=tion 
graphics corresponding to those displayed o:: the common 

display s~rface 20 of the first embodiment, so tha: one or 
more dealers co not a=~ually need to be in the dealing room; 

10 the second embodiment is thus operable with the first 
embodimen~ to provide access to the dealing room from dealers 
located elsewhere, or is operable to replace the common 

display surface 20 by physically separating all of the dealers 
and providing each with a graphics work station displaying a 

is common cc~nectivity graphic display. 
Figu::-e 8 shows a. plurality of dealer graphic work 

stations 170a, l 70b ... connected via a communications link 171 
{which mav be a wide area network, for example} with a network 
control s~atio~ 190 {which may be a WA.~ network controller) . 

20 At the ne=work control station 190 are located the speech 

recognitio~ and voice recording units 92, 94 disclosed in the 
above ernbc~iment. The control station 190 is connected with 
the control device 60 and data entry terminal 78, a:l:: the 
control device 60 is connected to the deal computer 10. The 

25 network 171 is also connec~ed to a gateway 180 to a financial 
information provider (such as Reuters or Knight-Ridder). 

Ref e==ing to Figure 0 
~I each graphic terminal 170 

comprises a visual display unit 172, a microphone 173, a loud 
speaker 174, a~ input device 175 (comprising a keyboa=<l 175a 

30 and a mouse or other curse= control device 175b, both of which 

are indicated by the cor:ur.on numeral 175 in Figure 9} ; a 

comrnunica~ior..s interface 176 con:iect.ed i:o the wide area 
network l7l; and a processor seccion 177 corr.p~ising, 
~ . ., . ~ ,~ . ~ tunccionai_y, tne IO-lowing eiements: 

35 a three dimensional graphics generate= 201; 
a mathematics and sta~ist.ics processor 202; 

a security functio~ 203; 
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an audio visual communication module 204. 

The processor section 177 is constructed o= known 

processing elements; typically, a microprocesso::?::" and 

associated read only memory, random access memory a~c long 
5 term storage devices all three such rnemo::-y or storage devices 

being denoted schematically by numeral 205 in Figure 9; and 

a programmed digital signal processor device for providing 

communications and graphics capability. 

The three dimensional graphics function rr.ay be prcvided 

10 by available three dimensional graphics programmes such as 

Superscape, available from Superscape Ltd, Cromwell House, 

Bartley Wood House, Business Park, Hook, Hants RG27 BX.~, UK. 

The principles of three dimensional graphics programming are 

well know:i and the basics are described in, fc::- example, 

15 Personal Computer World July 1992 pages 276-286; August 1992 

pages 2i6-284; September 1992 pages 374-384; and October 1992 

pages 404-410, or "Fundamentais of three dimensional computer 

graphics"; A.H. Watt; Addison Wesley; 1990, or "Principles of 

interactive computer graphics" (W .M. Newman and R.F. Sproull); 

20 McGraw-Hill Ir.~ernational {second edition} 1979. 

The three dimensional graph~cs function 201 is arranged 

to display a view of a predetermined three -dimensional 

artificial space, in which the same commo~ display areas as 

in the first embodiment are displayed; to navigate around the 

25 space under the control of the cursor con::rol device l 75b; and 
to alter the display in accordance with da~a received via the 

communications function 176 from the control device 60. 

In this embodiment, as well as displaying the common 

display of a dealing table / other objects in the three 

30 dimensional· display space are information derived fro~ the 
maths and statistics function 202, using dat.a from the co:it!"ol 

device 60, or the informatio~ provide!" ga:eway 180, or data 

held in the processo= 177. 

The security function 203 operates a passwo~d lock, to 

35 ensure that only an autho=ised aeale= can operace the 

workstation 170 (in known fashion) . The passwo::::-d may be 
entered by the input device 175, but is preferably e:ite::?::"ed via 
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the microphone 174, in which case the security section 203 may 

apply a speaker-dependent word recognition test (as dis=losed 

above in relation to the speech recognition units 52) to 

determine, firstly, whethe:- the correct password has been 

5 given and secondly whether it has been pronounced in a manner 

characteristic of the predetermined dealer to W!'lC<:: 

graphics workstatio~ 170 is allocated. 

The audiovisual commucications function 204 is arranged 
to receive input f rorn the microphone 173 a:iC the 

10 communications device 176, and to generate output to the 

loudspeaker 174, the VDU 172 and the communications device 

176. 

Referring to Figure lOa, a display on the vuU 172 is 

indica=ed. The display consists of a representation o: a 

15 table 300 having a central area 301, surrounded by a plurality 

of sub images 302a-302d ... each representing the face of a 

dealer. The f~ce sub images 3 02 are distributed evenly around 

the central area 301, except that .there is a gap corresponding 

to a place for the dealer operating the work stat.ion in 

20 questio:!. 

T!:e table 300, area 301 and sub image~ 302 form a single 
.. 

dealing room unit, the positions of which are fixed relative 

to each other in a three dimensional space defined by the 3D 

h . 201 3 . - . . 1 grap ics generate~ -· y rnanipu1atir.g tne cursor co~:ro_ 

25 device l7Sb, the dealer may change his viewpoint rela~ive t.o 

the table 300, so as cause the 3D graphics generator 201 to 

change the display on the VDU 172 to correspond to the 

different viewpoint. 

The system is then arranged to follow the method of 

30 operation described above in relation to the first etibcd.ime::::., 

except that rather than the control device 60 controllin~ the 

display c:i a common display 20, :.t signals data t~ be 

displayed to the three dimensional graphics genera:or 201 for 
• · 1 h vn·· , ~2 ~ · ~ · · .. · • 7 ~ a1sp_ay o;i t e u - / Cl: eacn or tne worx:st:a ... 1o:;s ..!. ua, 

35 170b .... Rather tha~ the control device 60 dete::r.:i:nins the 
pointing device 55 and dealer area 50 pointed a~, each 

workstation 170 is operable to detec:: che selection by the 
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dealer of another dealer, by detecting the position o: the 

cursor controlled bv the oositicn sensitive in~~t device 17Sb - - -
and, when the cursor is coincident with one of the face sub 

images 302, and a selection button on the poi:n::in; device l 75b 

5 is pressed, the dealer co:::resporlding to the face sub image 302 

is signalled as bei~g selected to the control device 60. 

To replace the aud:..o visual contact between dealers 

present in the same room in the first embodiment, in this 

embodiment a oermanent audioconference link mav be orovided . - -
10 between the dealers via the communications link 171. 

Alternatively, when one dealer selects another using his 

pointing device 175b, a selective audioconference link may be 

established between the selecting and the selected dealer. 

In each case, the cornmcnications interface 176, audiovisual 

15 communications function 204, loudspeaker 174 a.~d microphone 

173 are employed. 

Figure lOb illustrates the display shown c~ the VDU 172 

of one of the workstations, indicating a high value deal in 
which payment passes from a dealer 302c to a dealer 302f; a 

20 low value deal in which payment passes from a dealer 302d to 

a dealer 302g; and a tentative sub deal between a dealer 302e 

and a dealer 302a; indicated, respectively, by arrows 303a, 

303b and 303c. 

In this embodiment, on selection of another dealer as 

25 described above, the 3D graphics generator 201 is preferably 
arranged to change the display on the VDU 172 to a closer view 

as shown in Figure lOc. This is preferably performed by 

causing the 3D graphics generator 201 to progressively move 

the viewpoint closer to the face sub image 302 of the selected 
30 dealer, so· as to provide an animated display in which the 

screen appears to travel towards the selected dealer. 

Preferably, the resolution w~th which the facial sub lffiage is 

displayed is progressively increased as it occ~pies a 

progressively larger area c: the VDU 172. 
35 As shown in Figure 10~, the control device 60 is a::-:::anged 

in this embodiment to disp~ay such data as is helc in the deal 

record 100 at the facial s~b image 302 in the fo~m of a data 
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window 304 (in this case containing the worC.s "I'r.t Andrew. 
I Want l t. •• K PT unpai.: 11 },· th · •· ... ... · 1 ' m - -\.4 us inc1ca1..in; 1..ne cea_e= s r:a, e 
field 101 ( 11 A."1drew 11

}; transaction t)"Pe ( 11 wa:lt 11
}; ccmrr.oC.ity 

("BT unpaid 11
} ; a:id volume ( 11 14K 11 ) • 

In this ernbodimen:. this is additional to t"~ voice 
communica~ion betwee~ the two deale~s, but ~- o:her 
embodiments, all com~unication may be purely textual. 

In this embodimer-t, to increase interaccio~, 
display 304 of a selected dealer may be animated 

the 
.. ,... 
1.. .... :::~ovide 

10 a low bit rate videotelephone link, as disclosed fo= example 
in EP-A-0225729 (inco~orated herein by =efere~ce) . 

The elements 300-303 of the display desc=ibed are 
commoniy shown on all the workstations 170, so that as in the 
first e~~odiment there is a common display of the ongoing 

15 status of deals visible to all dealers. 

20 

On t!le other hand, the view point o= the display area is 
under the local control of each deale=, so that the common 
display elements may appear from diffe:!:'ent viewpcint.s at 
different ~erminals 170. In particular, where one dealer has 
selected another for the 'OUrocse of creat:.na a tentative deal, - . _, 

the conta=:.ing dealer will ur..iquely have the 11 close-up 11 view 
of Figures lOc and lOc, with visibility of the data display 
winciow 3C~. 

The common display area is, this . .. 
em=::c.1 me::: , 

25 supplemented by additional data which may be displayed only 
on one c:- selected ones of the dealer graphic workstations 
171. Referring to Figure ll, in this embodiment, the area in 
the three dimensional reo:::-esentation snace beneath the common . . 
display table 300 is used as a private display area, in which 

30 data froi7. the mathematics and statistics p:::-ocesso:- 202 is 
displayed in th~ee dimensio~al form 205, co~sisting in this 
ernbodimer.: of a three dimensional ba= cha:::-t wi~h a t~~eshold 
plane 306 to p=ovide the dealer with a visually co~ve~ie~~ 
representation of a decision point. 

35 The data displayed in the bar.cha:-: rep~esenta:~o~ 305 
may, for example, rela~e to secu:::-ities p~ice cata received by 
the graphics workstation 171 from the financial inf~=ma~io~ 
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provider gateway 180, or from other sources. The bar chart 
display 305 is continually updated as new data is received via 

the comrr.unications link 171 from the gateway 180 (or 
elsewhere) . Thus, the dealer is able to judge when 

s predetermined criteria are met by observing whe~ tr.e bars of 

the bar chart pass the predete=mined display plane 306, a~d 

to initiate dealing a: that time (for examole, o~ achievina - -
a certain price level for a co~modity on other i~terr.ational 
markets). 

10 Referring to Figure 12, the information p:-oviC.er gat.eway 
180 may be represented by another three cimensio~al display 
310 in t.he display S?ace containing the table 300. This 
represem:ation is co::venient, in that the . deale::- ca:i (by 

manioulation of the Dointinc device 17Sb) move tee screen - - ~ 

15 viewpoint towards the information provide:= represe:r~s::.ion 310 
without losing sight cf the representation of the table 300 
and vice versa. 

In t~is embodiment, a cranhical workstation 171 may be - -
in commur.ication with a plurality of different co~::-ol devices 
60 ~-·. d·-- .. ". , . ,. "(. ··-- ... 2 O ae!:ini::.g u::rereni.. virt.ua_ aea_ing roo~s 1. e. c:.z:z:eren:... 

groups o:: dealers) . In this case, convenientlv, each is 
represented by a different three dimensional representation 
of a dea!ing table, as disclosed above, and the dealer may 
select bet:ween the eifferent tables by manipu!ating his 

25 pointing device l 75b to navigate his viewpoint. towards a 
desired representation. 

When a dealer wishes to join a vi:-tual . ~ . 
aea.!.~ng room 

(group of dealers) initially, data defining his identity (and 
including a representation of his face} is transraitted to the 

30 control cievice 60 via the communications link, frora whence it 

is re-dis~ributed to each of the graphics workstatio~s 171 
participa~ing ir. the virtual dealing roo~, upo~ w~~~~ each 
three dimensional grap~ics processor 201 adds t:he ne~ facia: 

sub image 302 to the cisplay shown on the VDU 172. In like 
35 fashion, a dealer may ~ithdraw from·tne virtual deali~g room, 

causing his facial s:!b image 302 to be delete~ 

screens c: the worksta~ions of other dealers. 
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Thus, this e~bodime~t provides a virtual dealing room 
within which elements of human-to-huma:i interactio:i are 
retained by the steps of: 

1. Displaying a cornrr.c:l graphical representatio:l of the 

5 participants, in which the deals in p~ogress are visible to 

all participants; 
2. Retaining visual images of the personnel; 
3. Maintaining the possibility of audio and/or video 
conferencing; and 

10 4. At the same time, providing for the display of private 
data not available to other dealers at each workstatio~. 

Naturally, these improvements may be used separately of 
each other, and separately of various aspects of the first 
embodiment. Although a central control device 60 has been 

15 described, it would equally be possible for the same functions 
to be performed by one of the workstations, or by all the 
workstations operating in a distributed processing fashion. 
Although a wide area network has been described, it would of 
course be possible to operate through a local area network, 

20 or via the Internet for example. 

Rather than providin; central voice recognition and voice 
storage unics as in the first embodiment, voice recognition 
and voice storage may be provided at each of the workstations 
171. 

25 Third Embodiment 
In a third embodiment of the inve~tion, communication is 

further improved relative to the first: ernbodiment by the 
provision of improved ha~dsets. The handsets of the third 

embodiment are usable independently of the first embodiment, 
30 and for applications other than dealing transactions. 

35 

Referring to Figures 13 and 14, in this embodime~t the 
telephone 80 a~d dealer terminals 70 o: the first e~~o~:nent 
are replaced by a cordless telephone 380 w~ich includes a 
visual display. In greater detail, the handset 380 co~prises 
an earniece oo:rtion 351 and a di°solav po:::tion 382. The - ... .... .. .. 
earpiece portion includes a loudspeaker 383 which is arranged 
to be positioned next to the ear of the operator to co~ple 
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It also mounts an antenna 364 fo= RF 

The display portion carries a visual cisplay 385, and 
display controls 386a-386c fo=, respectively, cor.trast; 

5 brightness; a:id colour. Also provided is a microphone 387 

which, in this case, comprises a pair of microphones 387a, 
387b mount:ec on opposite faces of the display portion fo:­

reasons which will be discussed below. Finally, the display 
portion carries a keypad 388 on the other face thereof to the 

10 display 385. 

The display portion 382 is hingedly cor~"lected to the 
earpiece po=tion 381 so as to be moveable between the open, 
or use, position of Figure 13 and the closed, or non use, 

• .. • ..:: P' l~ Th . .. ' ' k posi\..ion O!. • igure - . ..e earpiece pori..ion comprises a yo e 

15 consisting of a pair of arms 389a, 389b, to which the display 
portion 382 is hinged at a pair of hinge points 388a, 388b 
(not shown) so as to pivot about the axis X-X. 

Refe=ring to Figure 15, the handset 350 comprises an air 
interface comp=ising the antenna 384 and ?.F transceiver 390 

20 (comprisi~g convention modulator/demodulat~r components}; an 
audio processing circuit 391 comprising, fo= example a GSM 
digital ceilular chip set, to which are connected the 
loudspeaker 383 and microphones 387a, 387b; a video decoder 
394 {such as an E261 er H320 videophone c~ip set) connected 

25 to supply a video driving signal to the cisplay 385; and a 
data display circuit 396 (comorising for example a 
microcont=oller} arranged to receive data and to generate a 
bar chart or like graphical display of the data on the screen 
385. Con~rolling the operation of the ha:idset is a co:1trol 

30 circuit 398, which is arranged to receive input from the 

keypad 388. 

Convenie~tly, the display 365 is a tt:~ film transistor 
(TFT) colou= liquid c=ystal display or the like. 

In operation, the handset is held so that the display 3 85 
35 is visible to the dealer whilst the earpiece is adjacent to 

his ear; it may be held with the display 385 directly i~ front 
of the deale::-s eyes in the manner of a head-t:.p display, but 
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it will more usually be held at a lower angle so as to p:-ovide 
visibility above the display portion 382. 

In operation, the audio circuit 382 functio:ls as a 

convention dicital cellular teleohone. The oresence o: two - - -
5 microphones 387a, 387b permits, in this er.tbodiment, the use 

of noise cancellation processing, in which the signal frcm one 
microphone is used to estimate background noise to process the 
signal from the other. 

Additionally, howeve::-, the handset is arranged to receive 
10 a low bit rate videophone signal to be decoded by the video 

decode:?:" 3 94 and displayed o:i the display 3 6 S. The video 
bitstream may be used to conduct video telephony, but in this 
ernbodimen~, it is employed to receive a signal which includes 
a display of sh.are price or like commodity data from the local 

15 switching centre (which in this case is a wireless P~.BX) . 

Additionally, the data display device 396 is programmed 
to display particular pre-formatted data displays (such as bar 
charts, pie charts o::- the like) representing pa::-ticular 
commodity prices or other quantitative data, and to receive 

20 updated data from the area interface 390 to modify the 
display. This permits the use of a lower ba:idwidth connection 
than the use of a video decoder 394. 

Different displays may be selected (and other aspects of 
the opera~ion of the phone may be co~trolled) by either: 

25 1. Providing that the screen 385 is touch sensitive, and 
providing displayed 11 soft buttons" to which the control unit 
398 is responsive to modify the displayed data by control of 
the data display circuit 396 and/or video decoder 394i 

2. The control circuit 398 may include a voice recognition 
30 unit, by which the display may be controlled; or 

3. The keypad 388 may be manipulated r.o switch between 
displays (for example, in accordance with many cp=ions 

displayed in a po::-tio~ o: the display 385}. 

It will be clea:::- tha= the handset acco!"ciing t.o this 
35 embodiment advantageously irr.proves the operation of the first 

embodiment in the followi~g respect: 
1. Because it is cc~dless, it permits the dealer areater 
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freedom in negotiating whilst initiating commu~ication with 

his client or other called parties. 

2. Because it includes a data display, it enables the dealer 

to constantly review changing data such as commodity pr~ces 

5 whilst nego~iating, without having to look down at a scree~. 

3. Finally, because the display is close to the dealers 

eyes, greater privacy and security is provided i: the dealer 

wishes to view private ir.formation. 

It will be clear from the foregoing that various 

10 amendments o::- substitutions may be made to the above ciesc:-ibed 

embodiment. 

For example, whilst operation with a radio air interface 

has been described, the aerial 384 and air interface circuit 

390 could be replaced by an infrared signalling ci::-cuit 

15 comprising an optoelectrical and electrooptical transceiver 

{e.g. a photodiode and photoelectric cell) communicating at, 

for example, infrared wavelengths. 

This may be preferable under some circumstances in 

providing a higher degree of security against interception 
- .......... ~ ,.. .. . ..... h ........ , 20 J:rom ot::...siae tne aea_ing room, ana in proviaing t .e po1..e:i1..ia_ 

for a wider bandwidth. 

In this case, a separate infrared communications circuit 

may be nrovided on the ceilino of the dealino room, o= the - - . 
display generator could additionally project the signals to= 

25 communication to the handsets 380. 

Whilst operation as a digital cellular telephone has been 

mentioned, other personal communication tech ... J.ology such as the 

DECT or CT2 cordless telephone standards could be employed, 

in which case the audio circuit 392 comprises the appropriate 

30 chip set. 

Whilst the handset has been described as including botr. 

a data display circcit for receiving data (e.g. in the 

form of therefrom a video 
display, and a video decoder circuit 394 for receiving a lo~ 

35 bit rat.e video signal and generating an appropriat.e ciisplay, 

it will be clear that one or other of these could be omitted 

in this or other applications. 



29 

Natc=ally, other physical arrangements tha~ those 
described herein could be employed for mountir.s the cisplay 
portion 382 to the earpiece portion 381, and they could be 
provided :..n a fixed mounting, but it is preferred to p::-ovide 

5 a pivoting or folding rno~~ting as illustrated i~ Figures 13 
and 14, since this p::-ovides additional prote=tic:: to the 
display 385 when it is not in use and reduces the overall 
dimensions of the handset. 

In modifications of the above embodimen~, · - may be 
10 possible to use the handset as a conventional cc:-dless 

telephone when it is in the folded position of Figu:-e 14. 

The ha~dset 380 may i~clude speech recognition a~d voice 
storage devices, thus obviating the need to p:-ovice these 
cent.rally, as discussed above in relation to t!'le f i::-st 

15 embodimen:.. 

The =.:.splay 385 may be arranged to generate a stereo 
appearance; this is particularly possible since the display 
will normally be in a fixed physical relationship to the eyes 
of the use:=. 

20 Many ot~er aspects and embodiments of the inve~:io~ will 
be appars~t to the skilled person from the fo~egoing. 
,... -. -ACCO::-aing_y, pre.sent invention is not inte:-ided to be 
limited t= the above described embodiments but to ex~e~d ~o 
all modi:ications thereof which will be apparen::. to the. 

25 skilled reader. Protection is sought for any and a!l novel 
subject ~atcer and combinations of such subjec: rnatte:­
disclosec herein. 
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CLAJ:MS 

1. A transaction suppo=t apparatus fc= use by or.e o:-

more human transaction ope:-ators, each p:-ovided . . w:tn a 

telephone, which comp=ises a speech recognit:ion device having: 

5 a speech input coupled to receive a speech signal input to a 
said telephone, a speech recog:iition processor a=range~ to 

recognise predetermined transaction paramete=s withi:;, said 

speech signali and a paramete= output at whic~ said speech 

recognition device is a=ranged to make values c: said 

10 paramete=s thus recognised available. 

2. Apparatus acco=ding to claim 1, which ::u.=;:.her 

comprises speaker verification apparatus coupled to receive 

a speech signal from a said telephone and to verify that said 
speech signal originates from a genuine said human transac:ion 

15 operator. 

3. Apparatus according to claim 1 or claim 2, which 

further comprises a confir.:iatory output device coupled to said 

parameter output, to generate a confirmatc:y incica::io:i, 

recognisable by a said human transaction operator, cf values 

20 of said pa=ameters thus recognised. 

25 

30 

4. Apparatus acco:::-ding to claim 3, which f't!=ther 
comprises a confirmation input means for receiving, f:-om said 

human ~ransaction operate=, a signal accep::ing or rejecting 

said confirmatory indication. 

5. Apparatus according to claim L 
- I in which said 

confirmation input means is provided by said S?eech 

recognition device. 

6 . Apparatus accorciing to any of claiu.s 2 t:.o - , in 

which said confirmatory output device comp!"ises a speech 

synthesizer arranged to generate, output 

values, a corresponding S}':!thetic speech signal reciti~g said 

iiiiEi 
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values. 

7. Apparatus according to claim 6, in whic~ saiC. speech 

synthesizer is coupled to said telephone to supply saic 

synthetic speech signal to said human t.ransactio:: opera:c:= via 

5 said telephone. 

8 . Apparatus acco=ding to any of clai~s 2 to 7, in 

which said co::f irmatory output device comprises a visual 

display. 

9. A method of operating a transactio~ support 

10 apparatus for use by one or more transaccion operators, the 

support apparatus comprising an electronic speech recog~ition 

device, comprising coupling the electronic speech recogr:ition 

device to receive a speech signal consisting of a confirmatory 

dialogue from a transaction operator to another party; 

15 recognising values of parameters of the transaction within the 

speech ~~ilising said electronic speech recogniser; and 

supplying data recording the results of said recognition in 

electro~~c form from said electronic soeech recocnisi~a unit - - -

20 

to an electronic transaction recording computer. 

10. The method of claim 9 fu=c~er comp=ising the step 

of opera~ing said electronic speech =ecog3iser to recognise 

whethe= the speech corresponds to a predetermined human 

transaction operator. 

11. The method of claim 9 or claim 10, fu=ther 

25 comp:-ising the step of outputting a conf irr.:ato:::-1 O"..lt.put 

indicatic::., recognisable by a said human transactio::. operate::-, 

of values of said parameters thus recognised. 

12. The method of clai~ 11, fur=her compris!~; :he st.ep 

of accep~ing, from said human transaction operatio~, a signal 

30 accepting or rejecting said confirmatory indicatio~. 
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13. The method of claim 12, in which the step of 
accepting comprises 

speech recognition 

rejection. 

the steo of ooeratinc the electronic - - -
device to recognise confirmation o~ 

14. The method of a~y o: claims 10 to 13, in which said 

step of generating a co~f i=matory indicatic~ coffip~ises 

operating an electro~ic speech synthesizer device to generate 

a corresponding synthetic speech signal. 

15. The method of claio 14, in which said electronic 
10 speech synthesizer is coupled to said telephone to supply said 

synthetic speech signal via said telephone. 

15 

16. The method of any of claims 10 to 15, in which said 

step of generating a co~f irmato!'}' output comprises generating 
a visual signal on a visual display unit. 

17. The method of claim 12 or 13, or any of claims 14 
to 16 when appended thereto, in which said recognised 
parameter values are not passed on to said computer until a 

signal ··is accepted which indicates acceptance of said 

confirmatory indication. 

20 18. A transaction suppo::-t apparatus fo::: use by three o::-

25 

more human transaction operators, which comprises a display 
system arranged to generate a common display indica:ive of the 
status of transactions between the operators which is visible 

to all said human transaction operators. 

19. Apparatus acco::-c:l.ng to claim 18, ir. which the 
display system includes a single display s~rface posi~ioned 

so as to be visible to sa:d human transactio~ ope=ators. 

20. Apparatus acco::-ding to ·claim , c 
- _,I the 

display surface is comprised within a tabletop. 
-...,,This~. _S_h_eet_Ha_s_B-een ~pl~~;d-

1111111111111 
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21. Appa:::-atus according to claim 19 or claim 20, in 

which the display device comprises a projection system 

arranged to illuminate said display su:::-face transversely 

thereof. 

5 22. Apparatus according to any c: claims 18 to 21, in 

which said cor.mon display is arranged to display graphical 

indicia of transactions between said huma~ transaction 

operators. 

23. Apparatus according to claim 22 in which said 

10 graphical indicia comprise elongate connectio~ symbols 

connec~ing the human tra~saction operato:::-s involved in each 

transaction. 

2~. Appa::-:atus according to claim 23 in which the display 

system is arranged to vary a visual attribute of the g:-aphical 

15 indicia to indicate the status of the transaction. 

20 

25. Apparatus according to claim 23 or 24 in w~ich the 

display system is arranged to vary a visual a~tribute of the 

graphical indica to indicate a or qualitative 

parameter of the transaction. 

26. Apparatus according to any of claims 18 to 25 in 

which the comrn~n display comprises a central common portion 

d . . l . an peripnera_ portions each relati:-ig to a specific huma:i 
transaction operator. 

27. A t:ransactio:l st:.pport appa:-atus according t:o any of 

25 claims 18 to 26 which co~p=ises at least one display terminal 

30 

on which said. common C.isplay is displayed so as to be \"isible 

only to a speci:ic hu~an ~=ansaction operator. 

28. Apparatus according to· claim 27 comprising a 
pluralit:y of said display te:::-:minals, in which each said human 

ope:::-ato!" is p:-ovided wi ~'.'.:. a said display . . terr.anal., said 
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display terminals comra~nicating via a communications r.e:work. 

29. A terminal adapted to form pa::-t: of a?paratus 

according to clai~ 27 or 26 which compr1ses ~ three 

dimensional graphics p=ocessor and a~ inp~t device, ~n= t~~ee 

s dimensional graphics p::-ocesso= being responsive to the input 

device to display a representation of said cocmon cisplay as 

a representation of a three dimensional objec~, a~d to alter 

h . . ~ - t' . . 1 - . • b . .. 
t e v1ewpo1n~ C! ne c1sp_ay o! saia o Jee~. 

30. A te::minal acco::-ding to claim 29 in whic!"l the three 

10 dimensional graphics processor is also arranged to display a 

three dimensional representation of private data, not =o:::ming 

part of said common display and being visible only to one or 

selected ones of said human transaction operators. 

31. A te:7Llinal according to claim 2 9 or claim 3 O in 

15 which the three dimensional graphics processor is arranged to 

display a representation of each of said human transaction 

operators in said common display, each said represe~tation 

comprising a si.!b image of one of said human tra::saction 

20 

operators. 

32. A t::::ansaction support apparat'.ls fo:::: uc:.e. by a 

plurality of h~man transaction operators, cor.lprising a three 

dimensional gra?hics terminal for use by each of said human 

transaction ope:-ators, said terminals being intercon..11ected by 

a communications netwo=k, and being arranged to display data 

25 indicative of curren~ transactions as a th?"ee dime::sional 

30 

graphic; to accept inp~~ of transaction i~structio~s from a 

human transaction operate=; and to transm:~ said t:-a::sa~tio~ 

instructions to selec~ed others of said te~inals. 

This Sheet Has Been Replaced 
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