- 1- Descri ption The present invention relates to an

I nt-eractive display system _ The display of information in }oubl I C
pl aces i sWeSt51868mmonl y provi ded using 5 bill boards. . Bi | | Bea{CBI8/4}262
essentially static, although in recent years bill boards have been

devel oped which cycle by el etromechani cal nmeans through two or nore inages.
Anot her devel opnent is the use of large video displays which are used to

di spl ay M E , Sodelnas are produced for television but
Infe PR Syt

wi t hout sound, i nformati on and action replays at

sporting events. 10 A problemw th these known di spl ay apparatuses is
that the sequence of images, if any, is fixed. For the purposes of
adverti si ngField of shelbavensiiome t hat the viewer's attention be captured

and ret ai ne&,él However, if the viewer, is mareci. a passive, . recipient of
a fixed sequEfPESER NNERRIAD re(dyes 1920 {Beradyis ‘%’é’é’s‘g’?‘i‘?%‘?’&%“ HHEF%Y‘ﬁs away .
15 t W reciated that the present invention has applications
ot her th%an %éiay%etﬁg‘r@'ovi sion of an enhanced "bill board". Accordi ng
to the present invention, there is provided an interactive display system
20 conprising a display, a nobile tel ephone |ocated at a position from
whi ch t he dBsghtgrpund to the Invesitiine, and processi ng neans incl udi ng

conmuni cati gps oeans f.of comruni caty.n . wWith the bi | e, t,el ephone, th
r 0cessi ng. HEEALPLRY, ghiosBBRY 1% BUbks BlacssHmost TP Provideiaisii )
el ephone v AdassC A Bk BSndBANSadQ A RORGPIARCARSRE HilBbAYaAn L e

di spl ay, wherein thée processing neans IS responsive to“a sign romthe

mobil e 256 bedredeveloped imhichheyclediyreisireainecanicabmesnstthragghowaaidt mogegnal s to
the nmobile | t el ephone via the conmuni cations neans. ) Preferably,
the processimegeseamothesdsyelapment is the use of largavidga dhisplays sk ern wseALe gur ed
for receivi ggpgljjrgldger%ggnrgxﬂls,%géﬂ & ard Ip D134 ¥bPrelevision but without sound, and to

display information and action replays at sporting events.

15 A problem with these known display apparatuses is that the sequence of images, if
any, is fixed. For the purposes of advertising, it is desirable that the viewer’s
attention be captured and retained. However, if the viewer is merely a passive

recipient of a fixed sequence of images, the viewer soon loses interest and turns dway.

20 Summary of the Invention
According to the present invention, there is provided an interactive display system
comprising: an audio subsystem configured for receiving audio communication
signals via a wide area communications network and generating control signals in
dependence on the received audio communication signals; a control subsystem

25 configured to respond to said control signals from the audio subsystem by issuing
display commands, and a video subsystem including display means, configured to be
responsive to said display commands to display on the display means images defined
by image data, wherein the video subsystem is remote from the control subsystem
and said image dara is provided to the video subsystem independently of the display

30 commands.
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30 a wide area conmmunications network and generating control signals in
dependence on IThik €heat tias Besh Reptcec conmuni cati on signal s;

_sizénm s rYgapsyes ° Cﬁm}l‘mlﬁﬁmmwem configured to respopgri@sd@ifszcont rol

em by, 4 ssui ng display commands, and
a video subsystemincluding s splay, configured to be responsive to
sai d di spl ay commands to display on the display inmages defined by
i mage data. 5 The audi o communi cations signals may conprise DITMF
signals or speech signals, in whi ch case the audi o subsystemw || be .
provi ded wi t,h spegech necaognition a . : raqi@l ood
that, whil eAtcﬁ%xp %Eoe ec?frgsf" Cae %{F;Bgn’ 85%’1? er "rll%%P ?h%doegir}%g%%rﬁwgo "%;nl I ne",
i mage data ﬁtmcgﬁlgﬂggﬁ'tmeege ifween the control subsystem and the video
subsystem The display conmands sel ect inages for display and define the
positions providingwtsuphlyt dfesagesalath sl reyede display stating; t he i mage data is not
bei ng sent from,the cont ri)l subsystemin response.to, audi 0.5
comuni cét i eFesiipgal scengral fraf1en 19 CQ%P%‘HE“%%“?F&’F&W% t is
preferred that t08 avons n¥!!vgoq'§.a§ﬁi%§¥§1aﬁﬂ% 'cgﬁtlryﬁ?%\alSQE@L: dideAcsStRtiRge means
storing sai § I mage oata For I splPay I n response t% sai d displ ay
commands. Hey®Wkedaulld ommbufRitiebsgndls;al and the i nmage data may be
provi ded froma source of real-tine video signals, such as a video canera
or a tel evi sisomgtfrorarthe Fneral slayen daisplayespramard tthsEBOtLFHPHmIA dat a f or
produci ng 20, an, i mage., The .progr,am data nmay. be. such fhat the inmage as it
is displ ayedleP%nd&PF%g’éth rﬁce“i’)edoa%(‘}éop‘é‘?fﬂgﬁﬁléc%‘ﬁn&gﬁlﬁi d

2f% fromthe control
subsyst 1 y'&3t16n i ¥epend & MRhE g8 dothshad e

menory, %g%ﬁ%ﬁ&%%@ﬁiﬁfﬁa or marénet ‘iapcent Zl%e, or i nglga(e?ld any
conbi nat i on sgid iirags tncluding a portion defined by image data from said supply.

It will be appreciated that the use of a wide area network means that subsystems of
the present invention may be located in different jurisdictions. Therefore, the

75 applicant seeks protection for a video subsystem of a telephone-controlled interactive
display system including display means, configured to be responsive to display
commands from a remote control subsystem to display on the display means images
defined by image data, said imagé data being provided to the video subsystem -
independently of the display commands, and means for making available to 2 person

20  viewing the display means a telephone number that can be called to establish an

interactive relationship between said person and the display system using a telephone.

It will be appreciated that the present invention has applications other than the
provision of an enhanced “billboard”.

25
The use of a wide area communication network, for example the Public Switched
Telephone Network and public land mobile networks, means that the display system
operator does not need to provide input devices at the video subsystem because a user
can use a mobile telephone or a convenient payphone. The payphones at railway

30 terrﬁinuses and airports often only have a simple hood for providing a degree of

privacy. Consequently, the payphone structure in such locations is not necessarily an
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25 Preferably, thgheemeeiHaEBEPRedfEEN the control subsystem and the

vi deo subsystem ed rather than transaction based. -Thus,
in Fts prYPOBBEHESf or rr“!llnﬂmnalﬂmﬂent i nventi on operat es YEI/GBMHAEY -quite
di stinct fromthe Wr : -3preferably, the control subsystem

is configured to respond to said control signals 30 fromthe audio
subsystem by i ssuing audi o subsystem control conmands.

3 A impaldi;ﬁmtv%tdaevmg of slee @igpllaﬁrge vi deo di splays for advertising is
the | ack of sound acconpani ment, e.g. music or dialogue. Sound can be
provi ded using | oudspeakers. However, this is undesirable in public

pl aces. A pépferr enbodinqpt of theﬂgresent . .inwgntion addresses this
problem In e I B DR PR SHRP U HE Lo GARPEPIATIOR, 06‘*’6’8%% fed to
respond to I ' 0 i ssue both a display conmand for causing

a noving inggéag%r%§’%$gp ﬁvgd by the video subsystemto nmake avail able via
the ~ swde area conmunications network audi o signals for acconpanying

t he novi ng | .mage. 10, The audi o capability may al so be used to

provi de i nsThegedigwemmunicasiosysignals may compaissDINHsigasls 95 speesh sigaprksiip of
i d b t trol sub : i npl ted b t
U 0e0 Ut a8 P B A R et e A RS B o0

means may conprise different machi nes or separate software objects 15
i npl enented on one nmachine. For |arge systens, a plurality of software
obj ect s maylt shouldde noved drenviate e seaetn iof omline” pinzdge tdutaof novohnsmested

Preferably, each inmage configuration. is_contyolled aps of a
cor r espéhdi bggween theghnpea] substgremandghe ivideo sy fXPEqm—b%ﬁg?sﬁg’échownaﬂ@ont rol

process meagg, { 9r5aée§ o, dilay and define the positions in which they are displayed.

As the image data is not being sent from the control subsystem in response to audio
communication signals, as in viewdata systems such as Prestel, it is preferred that the

15 video subsystem include local data storage means storing said image data for display
in response to a display command. However, this is not essential and the image data
may be provided from a source of real-time video signals, such as a video camera or a
television tuner. The image data may also comprise program data for producing an
image. The program data may be such that the image as it is displayed is altered in

20  dependence on signals from the control subsystem. The local data storage means may
comprise solid-state memory, magnetic or optical disk or magnetic tape, or indeed

any combination of these.

Conveniently, the transmission of the display commands requires a bandwidth
25 insufficient for the transmission of real-time video. Video having a frame rate greater
than twenty frames per second is primarily meant by real-time video. The display
commands require 2 bandwidth far less than could conceivably be occupied by real-
time video signals using compression techniques commercially available before May
1997. Conveniently, the control subsystem can be linked to the video subsystem by a
'30  communications channel having supporting 2 maximum bit rate of 64kbits s” as

provided by an ISDN connection.
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20 display commands—inTésponse to control signals fromthe audio
subsystem }'ﬂﬁ \ RasEdEp\Reblerimay be configured to accept audio
a

si gnal s f{(@yasaspdsu i rces. |f such a systenp@agpbdgizesdi o
capability referred tﬂ% dio.4. - subsystemis preferably
0

configurable, under t the control subsystem to 25 send the

sane or different audio signals to each source. The subsystens may
i npl emented by neans of a single m croconputer. © Preferably, neans is
provi ded for dispatching data nessages to the nobile tel ephone. 30 This may

conprise .a 8l ehERRARNGANBE BEGrehQhi BontdIGLBGRIRN hed thvidedrOdeM

the m croconputer “bel ng configured for sendi ng and/’or receiving nessages by
a subsystem is session based rather than transaction based. Thug-in this preferrethfdren

t el ephone network nessagi ng servi.ce such as,the SMS seryi rQvi ded by
GSM net wor k §he present inyesgioa; QpeFAtes ip R manes quife Aistingy AmM e Wprle W{eﬁ% Web:
descri beg, by way of exanple, 5 wth reference to the acconpanyi ng

drawi ngs; in which: Figure 1 is a block diagramof the nain conponents

of a first 3ysigeseipdieled H0addde channel PR h ubdre@dith®Bidio subsykleti)ifing 1S a
bl ock di agram of the audi o subsyst em of Fldure 1; Figure 3 is a block

di agr am of tfweexzeipbph talgphioneer feamercofs avadabdeftiroupplemystingthyf video dispgure 2;
Figure 4 is g bl ock,diagram of the hardware of the cpontrol subsystem of
Figure 1: Wwithn gudig capabaliy. B’Irﬁﬂ%’l@b&aé 18 f?)ftLeﬁ%n%Plo &Y SR &L
processors ' X - Fi I ndttal: di Spl t of
Phe Trrer vinsbbdtd b Sonrel semplodtind B SRRl Gebb) e inl SR b REHT)

di spl ay for rehatref cdth@aidsond vi deo subsystem of Figure 1;

A problem with the use of large video displays for advertising is the lack of sound
accompanyment, e.g. music or dialogue. Sound can be provided using loudspeakers.
However, this is undesirable in public places. A preferred embodiment of the present

15 invention addresses this problem. In this embodiment, the control subsystem is
configured to respond to a control signal to issue both a display command for causing
a moving image to be displayed by the video subsystem and an audio subsystem
control command to cause the audio subsystem to make available via the wide area
communications network audio signals for accompanying the moving image.

20 |

* The audio capability may also be used to provide instructions to a user.

In a system having a plurality of video subsystems, the control subsystem may be
implemented by separate a control process means for each video subsystem. The

25 control process means may comprise different machines or separate software objects
implemented on one machine. For large systems, a plurality of software objects may

be implemented on each of a plurality of machines.

Preferably, each image configuration is controlled by means of a corresponding
30 server. The appropriate server being used by a control process means for issuing

display commands in response to control signals from the audio subsystem.
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15 Figure 8 shows a di sﬁl éy f or mat Figure 9 shows anot her display
' di splay format; Figure 11 is a

format ; . Figure il Was fac

bl o€k di a¥yPA§SEM68t he Bf a second system enBOHEBAY0I262  { he

present invention; 20 _ E a bl-ock diagram of the audi o subsystem
i

of Figure 11, Figure 1 ock diagram of the hardware of the
control subsystem of Figure 11; Figure 14 is a block diagram of one of
the video control processors of Figure 11; Figure 15 shows the

enbodi ment of Figure 11 in the software donamin; and Figure 16 shows a
si ngl e ni cr Sbeapdiosnbeytsoumag e copfigured to Acdepr audie ap@aurseatiast signuds fspmsent

i nvention w | ow he descr,.bed. Ref erri ng t,a,.Fi re n

i nteractive? B*"é’ T §9§‘icésmféé‘ﬁ%’rar gsten hagtheayfio H?l?‘ls‘tyl’,gelf%fredlto ﬁ?quesrthevi deo
subsystem 2 | . 30

compt i Seq. SR PSRRI pBIRAL HATAALAN, SndlihetOlroP bt Aol et

subsyst em subsyfiem[tesendthe simesoodiffetennabdiocignalsseeadh sotirceand second
control processors 5a, 5b.

5-8 The audi o subsystem 4 is connected to the Public Swtched

Tel ephone Network 7 b f.our telephone lines 8.and to a direct..audio
foed a6, ThB<HiHAiRg o presprsdg vension, TReg fyfuri et Bravideenre et admerisBE =
channel s frgpLRyBHARH6RGnd Blefd HinfiguflddBR bont?ifing Bhe BYHL) GG

Tel ephone Ne{}e\o?’k 7$?s Ii?&eg Vi ana%‘éat eway%%obi Ing s?/villl?%lhjl,ng g centre
(not shown) stoeedapighin and ased ingmivi doenraaidsdnputdvink iteéplione nedesrlg vizaein the
transmtter site 10. The audi o subgsystem 4, the c ntro&1 processors 5a, 5b

and thel0 useyaRPRjSREHRAndsisepprisateicphaneidipling sarale t SiehiApppERtas may by

network 11. used to enable a user to operate a menu system using their telephone. The apparatus
may also be used for the playing of video games. If the apparatus is employed for
games playing, it is preferred that the processing means be configured for controlling
the display according to user input commands input contemporaneously from

15 different sources via the telephone network.

According to the present invention, there is still further provided a videophone
system for use with mobile telephones comprising: a first video subsystem including a
display and a video camera and located in an area covered by a mobile telephone

20  network; a second video subsystem including a display and a video camera and
located in an area covered by a mobile telephone network; communication means for
conveying signals from the video cameras between the video subsystems; and an audio
subsystem configured for receiving first and second concurrent telephone calls from
mobile telephones and providing an audio connection between said calls to enable the

25 calling parties to converse.

According to the present invention, there is still further provided a telephony

interface comprising connecting means for connection to a plurality of telephony

circuits, signal processing means for producing audio signals from audio signal data
30  and switching means configured to selectively applying audio signals produced by the

signal processing means simultaneocusly to a plurality of telephone circuits by means
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10 The first vi de@ S'4ps em 2 conprises a video control processor 21 and
a di splay scr 2‘& t Srbiaepacshny Junbotron (RTM controlled by the
Vi deo CORYé 94/51068. er I e video control processer/Gabsiosacki Nked
to the first control 5a hy_an | SDN connection 23. An antenna
24 for receiving television signals is coupled to the video control
processor 21 via a tuner 25. A video canera 26 for 15 sensing the scene in
front of the display.screen 22 is also coupled to the video control
processor 2 Fheconne"“%@eéﬁsspl ay screen 22 is nounted in a public place .
within a cell of the public |and nmobi |l e network 9, covered by the base
transmtter site 10. Consequently, subscribers 20 to the public |and

o ;nglgesget Woeferably, ahe s6RcHiBE hfeaiD ichbafigiral it6 BelectivelyZdnnbdttélephony WO

PCT/ GB98/ 0 tix6uits to each other by means of the connection means. More preferably gthe switch

wat chi ng the dis aac%fscreen 22. . The C@e ond vi eP subsystem 3 is
simlarPy é?‘?agﬁb‘g%“ PEGHE TFEE QPEE SR Bﬁtffr‘iogé"é’ ol a progr o control
processor Al 3R :AaS., : 4 Lo an
ant enna 34,%}%gt un’e?’gfg)‘%%g{ a i%}iogégniggngﬁgéa%t%$%n%iggg&%8%tfr 0 %lrt%l}:lg sor
3l is rhéanked to the second control processor 5b by an | SDN connecti on

33. Simlarly also, subscribers to the public |Iand nobile network 9
can use their nobile stations 37, 38 whi | e wat ching the display screen

32. 100 JA dband lLinpk 12. i i ded bet the Vi . yst 2,
3 The vi add s BAGREnlept v ol g e B K BB oY ot e
2, 3 arg tfiﬁ&?ﬁlé&&i‘i‘xgh?térﬂﬁnalequipﬁieh@f vi deo subsystem 2, 3 in real tine
over the broadband | i"nk. '

According to the present invention, there is provided an interactive display system
comprising a display, a2 mobile telephone located at a position from which the display
is visible, and processing means including communications means for communicating

15 with the mobile telephone, wherein the processing means is responsive to a signal
from the mobile telephone via the communications means to change an image

displayed on the display.

Preferably, the processing means is responsive to a signal from the mobile telephone
20  via the communications means to send audio signals to the mobile telephone via the

communications means.

Preferably, the processing means comprises:
an audio subsystem configured for receiving audio communication signals via
25 awide area communications network and generating control signals in dependence on
the received audio communication signals;
a control subsystem configured to respond to said control signals from the
audio subsystem by issuing display commands, and
a video subsystem including said display, configured to be responsive to said

30  display commands to display on the display images defined by image data.
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By calling the augio §ﬁ§ﬁ§§@é@n‘hep%&50ri bers to the public land nobile

network 9 can 15 "uS mblill st ati ons 27, 28, 37, 38 to control the

i mayes . divQ PSSO by f\ mﬂumll m screens 22, 32 and r &&dYGRI8/01262

acconpanyi ng audi o si ! ges may conprise vi deo

presentations, advertising or informational material, ganes that can be

pl ayed using the keys of a nobile station 27, 28, 37, 38 or live video

froma caneyarefrefedbllypéaid subsrﬁ@ﬂﬁﬁ efedifiplagent2d by meanRef etingleg to Figure 2,

the audi o subsystem 4 generally conprises a m croconputer havi ng a

processor 4bcrospmpyed? and an internal data and address bus 43. A

t el ephony interface 44 conprises a pair of 4-channel anal ogue tel ephony

cards and i nterfaces the audi o subsystem4 to the tel ephone Iines 8

and the dir i : . 1 S} [

comruni cat i%?\&%%ﬁ’ %ﬁéﬁggﬁ?c?%?g{f%gé ?%?Lnﬂ% ti;ﬁ{ega?%ébr%r}éﬁg%\g#gﬁ%e %)%eyst em

6 via the |TUERIma €mpaieiinksbild telephone cofitdctsd torigmicpoddrgpuirer By atchedem.

tel ephony interface 44 conprises eight digital signal processors DSPQ
., DSP7, The sricionpmputed beingcopligured fonwendinganddorreseivingsmesspess BY30  f or

L S o

- connect i onsg WD 98/ 51068
P b 01 98NP HerRrs. - 10-
which tQ ..., t3 (corresponding to channels "O'" to "3") are to the
t el ephone lines_8 and, two of which aQ al are to the direct audio
feed 4610 SwPtig %CréPﬁ*Q%PfF@eEﬁwlftgscoupl ed to the digital signal
processors PO 4 ;.. Sk _and e 1 nput/output ctL.ons . Ce
P32, ar . PRRE L4 Diarh s of 1 mRB thordit RER VBT ebbodrige the | e
5 i nput/out puikertQRAGRIINONS tO, ..., t3, a0 al to each other and to any of
the digital signal processors DSPO, ..., DSP7. These connections can

be ef f ect edFigudedéndblotk diagram of therautor sesybtemaf Fegure i; si gnal s.
Figure 3 is a block diagram of the telephony interface of the audio subsystem of
15 Figure 2;
Figure 4 is a block diagram of the hardware of the control subsystem of Figure 1;
Figure 5 is a block diagram of one of the video control processors of Figure 1;
‘Figure 6 shows the initial display format of the first video subsystem of Figure X
Figure 7 shows the initial display format of the second video subsystem of Figure 1;
20  Figure 8 shows a display format;
Figure 9 shows another display format;
Figure 10 shows another display format;
Figure 11 is a block diagram of the main components of a second system embodying
the present invention;
25 Figure 12 is a block diagram of the audio subsystem of Figure 12;
Figure 13 is a block diagram of the telephony interface of the audio subsystem of
Figure 12;
Figure 14 is a block diagram of the hardware of the control subsystem of Figure 11;
Figure 15 is a block diagram of one of the video control processors of Figure 11;
30 Figure 16 shows the embodiment of Figure 11 in the software domain; and

Figure 17 shows a single microcomputer embodiment.
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In the present enbodi nent, the control .software for the switching circuitry
442 is 10 confi gl Hasg BeeniRenlaggihset of all the possible

i nt er conpesLdgiAng. Th Iiiui{[mheﬁknnections that are perpct/eedsenezt er ned
"groups" hereinafter. ns -8§- of these groups are as

foll ows: - mul tiplay group any of digital signals processors
DSP4, ..., DSP7 connected to 15 one or nore of

i nput/out put connections tOQ ..., t3 solely for

the output of signals fromdigital signals processors DSP4, .
DSP7 to thgeggtﬁmpagp}éfeﬁ@d&;mbodimentg:onference gr oup I nt erconnecti on
of two or nore input/output connections tQ 20 )
t3; Ehibedingerus pf the present inveonor mtill sowolie despubeds by pray ofomamepld, ons a0
or al to . . I nput /out put connections tO ..., t3
sol el'y for “atsferench go vheaccompanying drawings. i nput / out put
connections tQ ..., t3 signals input via 25

i nput / out put connections aQ al. For control purposes, there are
consi der ed At firsbeémbéditnedi bf the prese@it Bideation Will now be dekéribed. i nvol vi ng
respectively digital signal processors DSP4, ..., DSP7, two conference
groups, "5", "6" (however, there may be nore or less), and two |ive groups
“7t, "8" 3 fi nvol vi':n i{lput./ out put .copnections aQ. al res ctivell Y-

WO 98/ 5106 e ernngupo igure 1, an mteractive dlSE_ a}{'sysrem comphsesacontr centre 1,

PCT/ GB98/ 0428 2ideo snﬁbsy_stem 2 and a second video subsc}'stem 3. The control centreldl -
Signals entering the“interface from i nput/output connections tQ, ..., t3

are al uayscamptises an aulliv subsyesh hyecanes sabsydiegh 5 ahd aingaagememcabsyarem DSPO,
..., DSP3.

6. The control subsystem 5 comprises first and second control processors 5a, 5b.

The audio subsystem 4 is connected to the Public Switched Telephone Network 7 by
four telephone lines 8 and to a direct audio feed 46. The direct audio feed 46

15 comprises the sound channe] or channels from a broadcast television signal. The
Public Switched Telephone Network 7 is linked via a gateway mobile switching
centre {not shown) to a public land mobile network 9 which includes a base
transmitter site 10. The audio subsystem 4, the control processors 5a, 5b and the
management subsystem 6 are interconnected b_y' local area network 11.

20 | |
The first video subsystem 2 comprises a video control processor 21 and a display
screen 22, such as a Sony Jumbotron (RTM), controlled by the video control
processor 21. The video control processor 21 is linked to the first control processor
5a by an ISDN connection 23. An antenna 24 for receiving television signals is

25 coupled to the video control processor 21 via a tuner 25. A video camera 26 for
sensing the scene in front of the display screen 22 is also coupled to the video control

processor 21.

The display screen 22 is mounted in a public place within a cell of the public land
30 mobile network 9, covered by the base transmitter site 10. Consequently, subscribers

to the public land mobile network 9 can use their mobile stations 27, 28 while
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The function of the audio subsystem4.is to detect events on the tel ephone
lines 8, 5 pass event- notifying nessages (NEW CONNECT, DI SCONNECT, )
FI LE_ENDWO 98/51063ULTI PLAY FILE END, DIG T PRESS) to the c&RTHRBOUS2ystem 5

(see Figure 1) and route output audPo to the correct tel ephone line 8
under the control of the control subsystem 5. The neani ng of these
nmessages W I | becone apparent from description of the operation of the
pr esent enb@gi;m?tth@gﬁ}eliaﬁaére&{ 22.10 Si nce incom ng signals in channels
"0' to "3" are always directed to a respective one of digital signal
processors DSPO, ..., DSP3, events on the tel ephone |lines are detected

by these di.gital s& al processpors. P?, ..., DSP3. ,Foy the detection of
events on thiF secon ?‘BF% HEeR hESgLian %é’rm&téﬁ%@ﬁ’é[oéﬁ‘i’ﬂnia FRMBREE a
state machingqdetined Yeeksdr 3?;93[33%%9%?%?2,2{&3? Ei%sz’%f i xsflggrr@%g[) <

channel can be 1 n any ‘one 0 ve

and SFP.s A ghanéala 345 a kiher 136 ahBlaviddcadagnera 36. The videbsonerol peddegordeds f or
instance if the tel ephone line 8 associated therewith is in the

on- hook st dinked@onhesesend contrelpraesssor b bic an I&DINfeonpe¢teomndd . nYimulbasly, alsopr

instance if the. el ephone [l ine, 8 assaocjpated therewith is.in

of f - hook st%‘i’?—fanFFemFﬁi‘Rlﬁu % dd’&‘g}i}}es“e§3°?’6\,héﬁl yseaey q’gb‘r%ﬁ%té?f*&#? g%e of

the tel ephoﬁ;} i1 g,g&mx%ﬁgg%seﬁzssicgeﬁ gntil the tel ephony interface 44
[ e of f-hook

places the linein't state. The CONFDSP state is used for
channel s which are not connected to tel ephone lines and whose digital

si gnal rocessors. are bein sed by .a | tiplay group.,The, SEP state
i ndi cat & thitr@%ﬁrlgémk 1215 pr %We@t!waﬁ%sugaﬁms %é[?i'ﬁbévﬁeﬁt ed and
t hat sone ‘speci action.. su S (going: 25 on-hoaok,, may. be ¥ i red when
the file fi%‘% sgfl%‘.’m the merﬁ‘égé} %hoé%ﬁ%}f gigf:%é‘_ﬁhsgge %Poaﬁf)&saflgpé.e t§echannel
i's menber odcher G Pubshitéma, B4R r&dl 3frke over thé BrdadBasktllikler of the-group of

Ve
which it is a nenber. goup state "0" is used to indicate that a
channel is not a nenber of any groups. Wen a channel is not a 30 menber

of a group,.it . j.s confi,gured so that, audi o y be.oytpput fromits
res pegt i vg By C"‘ﬂ"éﬁ é’f%aé‘#g%§“§ﬁ5éﬁte‘ﬁr4oé‘§§§%€erﬁ)@n@/e P“%.h,cliﬁ%m}’&}e PEEOrE e | ve

t el epho | L : 0 : . . .
PCT/ GBQQ'/E 0 1"55?);11&1’ mobile stai6h 937, 28092 38 to control the images displayed by the display

screens 22, 32 and receive accompanying audio signals. The images may comprise
video presentations, advertising or informational material, games that can be played
using the keys of a mobile station 27, 28, 37, 38 or live video from a camera 26, 36 for
conferencing.
20
Referring to Figure 2, the audio subsystem 4 generally comprises a microcomputer
having a processor 41, memory 42 and an internal data and address bus 43. A
telephony interface 44 comprises a pair of 4-channel analogue telephony cards and
interfaces the audio subsystem 4 to the telephone lines 8 and the direct audio feed 46.
25 A network card 45 is provided for communication with the control subsystem and

the management subsystem 6 via the local area network 11.

Referring to Figure 3, the telephony interface 44 comprises eight digital signal
processors DSPO, ..., DSP7, interconnected by a bus 441 which also provides a path
30  for the exchange of data between the telephony interface and the processor 41 of the

audio subsystem 4. The telephony card 44 has six input/output connections, four of



- 12 - It is desirable that the control subsystem5 (see Figure 1)
shoul d not have to know . about the actual inplenentation of channels
and gr oupgoiofysiohe audi o subsystem 4. Furthernore, as pardpdaniggsp! ali ned
in nore detail below, a plurality of conggol 5 processes running in the
control subsystem5 may need concurrent access to the resources of the
audio interface 44. Accordingly, the "real" channels and groups, )

i npl enent ed, e 0 _subsystem 4, ar.e ped b e a tem4
oo e cndhiedrdt Iueéenaglé R Shestt s eoeleehbas bpend ad
processes. {l:&a p=Ti Yo r a d
group tables ﬁgr nt a?mng)dlalﬁ;retmehggﬁrg% %gﬂ; gsgﬁﬁqaﬁ“wrw% ‘gﬁqgggﬁ#@
exanpl e, i ftatlei chgﬂtalctglnhl processare D&Y, an DSR? dnell cthe e/ dutper &rﬁh&&@@ﬂs’o\bed

W th channel "1 t he, ‘3] udi o subsystem4 associ ates real channel "1
with virtuak&halned- The swi mg erwtlm 1 §Qngro bblqtp@pnpm@es@ér ®a. If,

S e B 0% B LR LA B
channel " siﬂhil%r&bé’sid-@bSPb an ”BBP7 O TheMN&IMnkARAR &bt SHaLE] &@Eglr{@?ﬁ?

vi rtual hannel s associ ated therew th agal n becone aval
mappi ng ont ﬁ)rzfnywardadndretumsilgadmel Real channels "2" and "3" are for the
second control processor 5b and are simlarly mapped onto virtual

channels "0" and "1" for second control processor 5b. 20 It vviII be

appr eci at edrd haloklind o BARRRN TRERLAGF AP SXRADISH LS L 0ko T RPPI NG

much | arger mgers of elrs on a ger
nunber of conﬁg&@éﬂ toodffet PaSEVTA the osmbl%!x%ﬁﬁﬁécﬁon& fTﬁecont roI
subsyst em process conmands the audio subsystem 4 to play 25 an audio file
on its virtUEercenagntions thet aretpeemitged! wesensadstgeonps” heteriafees Thidefinitions

cor r espondi nptreal channel hannel “0" in this exanple, fromthe channel
t abl e. hfﬁegrﬁﬁBb?rﬁdsfﬁlog’éch type of group is handled sinilarly. That
i's, each real group can be nmapped onto the menbers of a predeternined

subset of the virtual groups 30 available for a control processor 5a, 5b.
For i nst anceuldpley groupt comty of dxgltﬂ(}'%iﬁbl’pﬁaessors DSPay..\B8P7avahéabd to three
virtual nultiplay groups, "1" to "3", two, conference groups
15 one or more of input/output connections t0, ..., t3 solely for
the output of signals from digital signals processors DSP4, .

DSP7 to the telephone lines 8;

conference group  interconnection of two or more input/output connections t0,

20 ey 13

live group connection of input/output connections a0 or al to
input/output connections t0, ..., t3 solely for outputting via
input/output connections t0, ..., t3 signals input via

25 input/output connections a0, al.

For control purposes, there are considered to be four multiplay groups, “17, ..., “4”
involving respectively digital signal processors DSP4, ..., DSP7, two conference
groups, “5”, “6” (however, there may be more or less), and two live groups 77, “8”

30 involving input/output connections a0, al respectively.



- 13 - groups, "4", "5", and one live play group "6".
Referring to Fi (();ure 4, the control processors 5a, 5b each conprise a
/51068 naving a processor 51, menory 52 and anPFMGEHE12%4at a

m croconp

and address bus 53. A 5 network card H s provi ded for communication-
wi th the audi o subsystem 4 (see Figure 1) and the nmanagenent subsystem
6 (see Figure 1) via the |ocal area network 11 (see Figure 1). An | SDN

i nterface 53igmlyumerisiecheliaterfioafronl mput/eurputtdonhbeaions t0, .r.eSpee tiways sérteo
subsystem 2, 3 (see Figure ]1). g#g‘) The nenpry 52 stores program code for
a nul tit askitBgemseie oney of jigiahsigna processoapbSPBati BRPPr ogr am code for a
control process and a library of "interactive format servers". The
control processes, run on respective control processors 5a, 5b, are

i npl ement ed 'Pﬁefu%%ﬁéﬂ%ﬁﬁleoiudwﬁxbiﬁdmn&% tBERcRleRGlon t%%&eﬁl’l&@mr{e@ I8,
process is run, t he managenent subsystem 6 sets its controlled video

ts E bsyste md prmmseevent no:iﬁ;img\mgmgék FNBR] CEONNECT Eg&(élé)N NEOH?—;rIiILEgEND,s t or

e second v S s initia i nteractjive

; or rrat ser véﬂgﬁrﬁ_ﬁmﬁ&}%ﬁf{?@%ﬁm theecontrgl _ei‘llkgr‘IY&Fm {se? Eﬁz"g ‘?/e32
ormat serv i nes_one dis r : : :

and i ncl ude?‘r) f“é‘ggé‘r‘]@e"?‘? 1(lr)lc k7 g%"l %u@é:\?grﬁ S ela?ﬁgorll%féﬁ{ ?? Fgéartst%g%xﬁé‘gf 8%1@)8

acconpanyi NGoatdl SuBsybef 5. The meaMiAB bf thQE nBXaER ®ill b hfdnt Plogcess s
instructed to cause a display format to be used, it calls the

appropri at e descreptiut pithefoperagionad thepresdrit emhodimemshereinafted. f or mat
definition data. The control process transmts the format definition data
to the 2% respective video subsystem 2, 3. The interactive format server

will also usyald Hcb Bt Senals in channels “0” to “3” are always directed to a respective one

of digital signal processors DSPO, ..., DSP3, events on the telephoné lines are detected
by these digital signal processors DSPQ, ..., DSP3. For the detection of events on the
telephone lines 8, the audio subsystem 4 implements a state machine defined by

15 program code stored in the memory 42. Each channel can be in any one of five
states: IDLE, RING, ACTIVE, CONFDSP and SFP. A channel is in the IDLE state
if it is not being used, for instance if the telephone line 8 associated therewith is in the
on-hook state. Conversely, a channel is active if it is being used, for instance if the
telephone line 8 associated therewith is in the off-hook state. The RING state occurs |

20 when a call is routed to one of the telephone lines 8 and persists until the telephony
interface 44 places the line in the off-hook state. The CONFDSP state is used for
channels which are not connected to telephone lines and whose digital signal
processors are being used by a multiplay group. The SFP state indicates that a file
playing on a channel cannot be interrupted and that some special action, such as going

25 on-hook, may be required when the file finishes.

Each channel also has a group state. If a channel is member of a group, its group state
is the number of the group of which it is 2 member. Group state “0” is used to
indicate that a channe} is not 2 member of any groups. When a channel is not a

30 member of a group, it is configured so that audio may be output from its respective

digital signal processor DSPO, ..., DSP3 to its respective telephone line 8.



audi o command nessages which are sent to the audi o subsystem 4 by the
control process. The control process responds to nessages from
t he audi gvc?%?ﬁ}fscﬁt em4 and the 30 respective video subsyspemgobygiassi ng
n the nessages to the interactive forngaf. server and then sending any
nmessages returned fromthe interactive format server to WO 98/ 51068 _
PCT/ GB98/ 01262 -14- t he

audi o subsystem 4 or the respective video subsystem 2, 3 as necessary.
The set of control process to audi o subsystem nessages conpri ses: 5 .

sPlay chfilgnaf&irable that the coxﬁ}ﬁrﬁzb?{s@n?gl(ﬁe FSRire i} $ould Byt Rgeled kaannel ch
sStop ch stop a single'user file play on channel ch

gog) fCh %r pabout the actual implenAtitariihastruhbndls 4rel gonpeiretheaudroombsystam 4.
eConf c . Renmpyve channel, ch from conference gro r
live ch  Furthermore, as will bem@ralaménnawr@rdetag hele1 3 BRTHHE S COB kel i ve ch

Renove channel ch from l.i roup. tart | . Start

n il b o ayPrees HpEedn he Fu Pisabeysisel s gy nedl Rpho oA Bcteklo thel - St

filefil enankshidcihtt chOHdIBligretRECH, | Rebdrdinklye theeTrRAIN chghnels and groups,

args (if any). If group already exists, just start the file

and add nenimeplemedrsd byniddudiopubdysfeah4, are mapped by she audiorshsypem4 gatoup wi t h
al.read

t he specified bers. If
exi sts just Vlé'ﬂl’gF‘f[Eﬁﬁélﬁ gnd groups yised b, thefogtrol, sybspstem, Pf°°§é‘?§o813‘%ﬁ§?ﬂi’é?§ 15¢ ?/om
the specifi a;srjrforpfﬂdett:l'bﬁJ x[%%ar%roqqgrtuTl chanx[f@tag@ g tables maintained by the 218 t he

file being ayed o e nultiplay grou
10 subsystem 4.

By way of example, if a first call is received on the telephone line 8 associated with
channel “1, the audio subsystem 4 associates real channel “1” with virtual channel
“0” for the first control processor 5a. If, subsequently, a call is received on the

15 telephone line 8, associated with real channel “0”, the audio subsystem 4 associates the
real channel “0” with virtual channel “0”. When these calls are terminated, the virtual
channels associated therewith again become available for mapping onto any real
channel. Real channels “2” and “3” are for the second control processor 5b and are
similarly mapped onto virtual channels “0” and “1” for second control processor 5b.

20 It will be appreciated that this channel mapping can be expanded readily for mapping
much larger numbers of real channels onto virtual channels for a larger number of

control processors.

Conversely, if a control subsystem process commands the audio subsystem 4 to play
25 an audio file on its virtual channel “17, the audio subsystem 4 retrieves the

corresponding real channel, channel “0” in this example, from the channel table.

The mapping of each type of group is handled similarly. That is, each real group can
be mapped onto the members of a predetermined subset of the virtual groups
30  available for a control processor 5a, 5b. For instance, the first control processor 5a

may have available, three virtual multiplay groups, “1” to “3”, two conference groups,



set of do

20 The his Sbeet hiag B cet deo subsystem messages conpri ses:
<L: G nl : n2> “I

I’I l"”\m{a m0up nl be in the bi ggest vi deo wi ndow,

and" n2 wO 98/51068

in the small est vi BEYGRHOLR?
enane i n group g. 25 <F:V.g:->

Stopthe V|deo belng playlngln group g. < Uch:g + >

Add user ch to the group g. (represent on screen that the

user is in ‘gl dBp, and one livepldy gloug:“6”.> Renove user ch from
group g. 30 The groups referred to in the control process to video
subsyst em nessages are not those referred to in the control process to

audi o subs em nes eferriing to.Fi quF & 5. the video
P ocessor  RAGTIEIE TR thefoBuish BEgsean 3 o iy Quaprics Alpcombaer 1o
having a pripg roédstor 5@%&:‘10%@4:@ ;Jrﬁi'iagé-nﬂad%?acd&cb/acf&@és@' bak53. A optical
di sk drive 213 “and an i nt érnal ta and address bus 214. An | SDN card 215
is 5 proviededrk arrd(Sémmwmbdlfoncammnﬁdaeiohiwiét t}remmtﬁa)subpyums%(see 5a of
the control_, stem5 (see Fi gure The TCPR/ | P, ,protocol is used
for com*runlli*ﬁ‘ﬂﬁeoﬂ aﬂ ‘ e Papigement sbsystemd ?eoE’&é%eolr V?lthﬁﬂﬂc H‘éﬁaf‘}eFE’Pd&ont r ol

processor 5g.¢ A ¥idegycarde merfafg S é,r%lﬁgi %r%g&anati& Rih %ed f or

dr|V|ng t he spl y 's¢reen see uni t

217 is prowegﬁéu{;@mdeggmsygtagz\/gqgga}gw@ bs fromthe canera 25 10 and from -
the antenna 24 via the tuner 25. The antenna 24 and tuner 25 could be

repl aced by a video tape recorder. The nultinedia I/O unit 217 also enabl es
t he eo from %Ee canera 25 t e out,put,  to the broadband |ink 12 and
vi deo f’room emory 3¢ §Lones RTABTah RoCeor 3 TtiFasking \PRErFIDE SYFE

application program code for a control process and a library of “interactive format
servers”. The control processes, run on respective control processors 5a, 5b, are
implemented as instances of the same software object. When a control process is run,
the management subsystem 6 sets its controlled video subsystem property to a unique
15 wvalue, in this case either the first or the second video subsystem 2, 3, and sets its initial

interactive format server property.

Each member of the library of interactive format servers defines one display format
for a display screen 22, 32, and includes responses to various events and identification

20 of accompanying audio files.

When, for example, the control process is instructed to cause a display format to be
used, it calls the appropriate interactive format server which returns initial format
definition data. The control process transmits the format definition data to the

25 respective video subsystem 2, 3. The interactive format server will also usually return
audio command messages which are sent to the audio subsystem 4 by the control

process.

The control process responds to messages from the audio subsystem 4 and the
30  respective video subsystem 2 by passing on the messages to the interactive format

server and then sending any messages returned from the interactive format server to

THIS SHEET HAS BEEN
REPLACED |




15 The disk drive 213 stores still and noving image files, for instance

files in JPEG format or MPEG format, for use in the display. The
ant enna 2¥o agickosde t'uner 25 are configured for recei PcTgEMSObeast
tel evision programes. The tuner 25 nay-ilfel ude decryption means so
that encrypted transm ssions can be received. 20 Wen the video

processor 21 receives format definition data fromthe first control

processor 5 ey t,S i e pondi ng
conmands tot’ﬂ%eha{eutdld mb%sﬁ%rgé %Ilaégg r§§g§}%%g%%§#§fﬁsg§? %églgfré{t%sgéﬁerrent s of the
di splay. The display may be subsequently nodified wi th dynamc

el ements in_response to nessages fromthe control -subsystem It should
be noted t hdthestreofsoatriotprsicesssnrudinuybseystaon Mmessages\doMprsss: | nages, for

i nstance a | oopi ng video, and the dynam c el enents nay conprise still

i mages which are dynamc in the sense that they can be constructed or

hi dden FGLRLLY - L A8 AsHAE BES e B hahsd gonti nual |y
routes the \SlllSl go%romh%{he canerglt-ggtga%{%gt hé&ng S%?oéd%an%?i nk 12. WO
98/ 51068  sStop ch stop a single user file play on channel cb

PCT/ GB98/ 01262 -16 -

The mnagenﬁ?ﬁf@Myst em conpri M@%ﬂ\ﬁéﬁpicéﬁ&reﬂﬁ&mut er configured
for us n | ocal area network. The m croco er 1s _programed to
per form 88@8?1% ement tasks sgfﬂwé’g cﬁ%?‘gmfgér@%@& ]FICHS%E'FOS\Pcﬁ%can al so
control thelgudho and cont nQld H4RAVSHeFBhlivedgrbhpm t he managenent
subsystem 6. The nmanagenent 5 subsystemis also used to set the order in

whi-ch dizgpl deLivechmt s are used. REhevaahemmeel cb fronolive griosppr ogr anmi ng wi | |

b t f th |l ow d i pti t oo t f

becore appareqt. framthe foll outng, degery ption of the e geraty on,o
file filename vo the channels specified in the remaining
args (if any). If group already exists, just start the file

and add members.

15 mAddgrpch[ch..] Start a multiplay group with the specified members. If
group already exists just add members.
mRemove grp ch fch...] Remove members from the specified multiplay group.
mStop grp. Stop the file being played on the multiplay group.,

20 The set of control process to video subsystem messages comprises:

<L:G:inl:n2> Make group n1 be in the biggest video window, and n2
in the smallest video window.
<F:Vig:+:file> * Play the filename in group g.
25  <F:Vig-> ' Stop the video being playing in group g.
<U:chig:+ > Add user ch to the group g. (represent on screen that the

user is in group g.

<Usch:g:-> Remove user ch from group g.

30  The groups referred to in the control process to video subsystem messages are not

those referred to in the control process to audio subsystem messages.



The operation of t§hgisheseid BeabBeplaent wi I.I now be descri bed using

exgnpl ary 10 spl ay ser actions and with reference to
Fi gures %'Q%?/Sigés

age n t he operation bf T ﬁ?é’sﬁlrzééent
enbodi ment is the off- conflgu tlon of the control processors 5a,

5h, the audio subsystem4 and the video subsystens 2, 3. Each video
subsystem 2, 3 will be required to produce a nunber of 15 displays. Sone,
if not all, of these wll require still or m)vingimagefiles and t hese

fides nust | .oaded..i nt i sk dri ve t he vi cessors 21,
31. To do t]ﬁi?%’r Dg 10 Ftgprg e'r}ﬁtvd COLRIQSESEHH, ]n‘iéfgﬁg‘ﬁg g’é’@b‘g GCOFEPW%%%truct
the control t systens
2, 3 from gnz}tég.?dgg vl?édren% ngg&éﬁgﬁm 1’\5‘? %%II)HI% a?; %l% (\rf{)ﬂﬁﬁdf&b

duri ng sy s toprical aliskt dries 213i dnidl aarihyerndl lar0nel aldedss bee314. hen 2DN dEH%BQQS“@“t
subsystem 6 tq %{1 ruct the control subsystemto transfer audio files for
acconpadyi REOYIA f?ag@gxmumtsprsmhabe fiss eonwol mceﬂqolr@wo frbegontrnb

managemnent u em6,, t el su i s t.o be noted
(hat “the | MR RIHE PR . “The R CpRH bipe Rl it S doc it B ne
Accor di ngl erwded@Be kide8Hr6 ,gm tl me
than their . f)tl ael ngetl r‘raesprt&gsrog%talr:lggﬁﬁlﬁ%gt e W g&k% requi re

t heir transmisdingwideo RAM, i Qltomdeﬁéoﬁdudvmg&hddiﬁpﬁ?@cﬂe&‘sQﬂ(ﬁeﬁgﬁw g). bﬁien

di stributed, ,t.he .operator uses the managenent subs stem6 to
i nst ant i at @4HEe é@?y [bpnis 24¢ spgoyiged @ﬁC%YlngWedesbr%i’@ls rom the garpeadds 2, 3

and setyt he, oEAer ol adtg'ﬁ'radﬂs\ﬂ{x e tﬁngrngg e i;%&?tﬁggep ﬁng gé §g¥1§m 3

The contro processes are I nstantia

properti es rggicet by a vided tihe adorddrN eTHel thkirAdia §/Q9 ‘ﬁﬂﬁ 2‘17‘1&9 eRbley HeCME 2 3
respectively and Initial interactive '
PCT/ GB98/ oygkg rom the camera 25 to be output to the broadband hnk 12 and video frohY the

format ser val ues corr.es ding to the initial display format
for the boa %@8&3&0&%%%1@66%5@5 A2, 3.

15 The disk drive 213 stores still and moving image files, for instance files in JPEG
format or MPEG format, for use in the display. The antenna 24 and the tuner 25 are
configured for recei\r_ing broadcast television programmes. The tuner 25 may include

" decryption means so that encrypted transmissions can be received.

20  When the video processor 21 receives formar definition data from the first control
processor 5a, it interprets the received data and sends corresponding commands to the
video card 216 to construct the static elements of the display. The display may be
subsequently modified with dynamic elements in response to messages from the
control subsystem. It should be noted that the static elements may comprise moving

25 images, for instance a looping video, and the dynamic elements may comprise still
images which are dynamic in the sense that they can be constructed or hidden

dynamically.

The video processor 21 also continually routes the video from the camera 25 to the
30  broadbank link 12.

EEN
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When the control processes are instantiated, they nake calls to their
I nteractive 5 format servers for the initial display formats of the

first angycpsgapgd vi deo subsystens 2, 3 respectivel ypcTionos/orzent
definition data for these display formatig-is returned-to the contro
processes and then dispatched to the video subsystens 2, 3. When

the first video processor 21 receives the format definition data for its

initial 10 | t S ess r 212.
The: processht BRABYRLRl MsysibbSeoBlREes Rlnveidail i Rocdnpler DRAIRIANL: 2

the basis afsebha Ib&il APda rii@rfvbfli tTR@nﬁ@b@emgﬂerm prBgravhdedrcpérforsd 6. r espo nds
to these conmands by generating the I mge on the drsplay screen 22.

In this caseanaghmentfiasksauchinsgdta ggmgprAseserstthy alsofcoptral dre audicoand

with an invitat to call t el.ephone nu in Figure 6, so it
S ot 15 bl Stheyted o Frogt BACgmARSe D S SRRo el 16 PAMEERSHE t ne o sk
drive 2

155 23 g o R L PO B BT G
t he desi gnedf this prbgragtining will becorhB@psemifeontitte foltuvbiny deeipdionndithé es in
the sane way as the first video subsysten12 20 to produce its initial

di splay. | rPReFPéIOrS\rféstﬁPr@mlPMInent he initial display format of t he
second vi deo subsystem 3 is the sane as that of the first video subsystem
save t hat t he tel ephone number displayed differs (see Frgure 7). The
tel ephone npRdDSLeSaridd oﬁ!he resen§€ln5&ﬁhmeht‘€nl@Hgkr%esd@éﬂﬁde\mrf’gr erm ne
whi ch di splay screen f a pub | e net sCriber is
seei ng. 125 display fuhiﬂaes atddmse_mduoak and siidhareferance th&Fiuyestto I at t he vi deo
subsystens 2, 3, the audio subsystem 4 is instructed to start up by
the managenent subsystem 6. During start up, the audi o subsystem 4

iUl sesridgehagngl e BRLARLIT IR RELNRLKSORISS honselige LN
emi

control processors SHOW ol
: configuration of the control processors 5a, 5b, the audio subsystem 4 and the video

subsystems 2, 3. Each video subsystem 2, 3 will be required to produce a number of

15 displays. Some, if not all, of these will require still or moving image files and these
files must be loaded into the disk drives 213 of the video processors 21, 31. To do this
an operator uses the management subsystem 6 to instruct the control subsystems to
transmit the files to the video subsystems 2, 3 from a storage device (not shown) via
the ISDN links 23, 33 during system downtime. Similarly, the operator uses the

20 management subsystem 6 to instruct the control subsystem to transfer audio files for
accompanying the pages from a storage device, which may be at the management
subsystem 6, to the audio subsystem 4. It is to be noted that the image files are
transferred while the system is off-line. Accordingly, video files can be transmitted
using a much greater time than their playing time, thereby reducing the bandwidth

25 required for their transmission.

Once the audio and video resources have been distributed, the operator uses the

management subsystem 6 to instantiate the control process for each of the video

subsystems 2, 3 and set the order of the display formats for each video subsystem 2, 3.
30 The control processes are instantiated with their video subsystem properties set.to

indicate the first and second video subsystems 2, 3 respectively and initial interactive
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first pub‘fvpc?815é%5 nobi | e network subscri tit;r takes up the i ROTCROPBR% o cal |
t he nunber di splayed by the first video subsystem 2 using his nobile
station 27. The call is routed through public | and nobile network 9
and the Public Switched Tel ephone 5 Network 7 to one of the lines 8 into
the audi o sifrmpsseverpropaay yekescatresphadme to'the initial dispdayr foesmohatithg t o t he
| i ne, consequentl g%anggs frogq' DLE to RI NG The t el ephony
interface 4 sP%%ﬁ%rY % FPPRE™E 411 by generating an of f-hook signal .

This places channel "0" in the ACTIVE state. Wen channel "0" enters the
ACTIVE 10 state, the processor 41 of the audi o subsystem 4 first
identifies Witenodielcedtrolipioeesses are inseinitiatdd, tisdyngalkh datis to thedd initérabdkd ) or

fromthe channel nunber, . if each |ine 8 is reached by only one
t el ephong n SEIELSIPX Hie lé’é!af Bplay iprsmats ph dqunr@t@'sissscon%widde sebsyistess

he vid : f hGh.th all d I h
control - % bISRERuEh b BRI el e MR e e
| dent i1 ed ionticf brG@RES Qld ditn dNpAEARERE tRAvidldbRYQERSECS, 41 makes an

entry in the channel table linking'rea annel to the first free
virtual channel associated with the first control process 56, in this
case virtual,,channel] "Q%. Finally, a N NECT nessage s sent to, t he
first contr gqheﬁr‘éé g’é'étd?dﬂ?&"ﬁ?sffﬁeﬂpﬁeS@ES format dehpitionTdaga farnttingadt r ol

process,tecgi sage a passes e NEW ECT
massage‘"? 0 ?ﬁéﬁ?rﬁ)gﬁgt 1 Xe P%rgrn%{iesz%rr vétrl_ r}ng RReY izﬁgt ’];he(féﬁcessor_ Hr\hen
- subsyst e sgérerdteddorh @b Adifor THviHES 818k b the bagd oﬁﬁEY@Jmﬂ%ﬁhgﬁd}P ath hat
t he response to a NEWCONNECT nessage is a junp to another display

format cal | &le video camndidrrgspondate thesé ogthmantihby gerteeatineg thedniage onthser ver
returns a j _conman 5,. with Tweeny|. as a paraneter, to the first
control pr nggglgyggr_een D & thig case, che W‘Ha 4‘ 2y AP SRRRY atflfﬁleé PFF@Puéont rol
process cal t i L I £ or mat
"Tweenyl " mﬁ?ghﬂﬁgﬂ%?ﬁg‘%mg%%’g?ﬁ? 3?%{3&?%1&?{1%&%% %Bg‘{)é’a% IIPSng"?ovi ded by

t he manayeneetessanbsystieve@ny baclgroahdimsge files fromhe dikfdrivetd10rordatiadd0 for
"Tweenyl " whjch_is then sent t%ﬁt he first_video subsystem 2. The
t

i nteractivevideo f’j oy Ehfciunered @i tha camerasdur Howenen, ehetinued doplayocoubbirelutieo
subsyst em 4m'6%ﬂ'1‘§ & 88 i'xr}agéscif Hleac}/esigner so wished.

The second video subsystem 3 operates in the same way as the first video subsystem 2
20 to produce its initial display. In the present embodiment, the initial display format of
the second video subsystem 3 is the same as that of the first video subsystem save that
the telephone number displayed differs (see Figure 7). The telephone numbers differ
so that the audio subsystem 4 can determine which display screen 23, 33 a public land

mobile network subscriber is seeing.

25
While the initial displays are being set up at the video subsystems 2, 3, the audio
subsystem 4 is instructed to start up by the management subsystem 6. During start
up, the audio subsystem 4 initialises the channels, establishes network connections to
the control processors 5a, 5b.

30

The system is now online.
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“wel comre meegsrigwedi |l e to the calling subscriber.. This ness®§9/GBI8%aL to the
audi o subsystem 4 causing the tel ephdny interface to play. the wel cone
message's file on digital signal processor DSPO During the playing of
- the welcone file, channel "0" is in the SFP state to ensure that the
whol e wel cone nmessage i s heard by the subscriber 5 unless he term nates
the call. The first video subsystem 2 receives the format definition
“data and seAsfirspptibiéc Bhdiiabile netwelkesbidribep talieh ap dhsmivaytios taledkrhiebed

100" de i necnBybendpBye by 14 frsuidse ausyweRdowPbis malis sEvpoL. CRe Al
l'i ptical ' 3. habehll ed ' A | O ' |
Gi spi ayed atqouied o Tl F ARl Perosk SRR PO iy TR,

the | eft hanfeywwd£07 vb BHOWYE tHddines 8 into the abiBioi8Bdystehf4 2aTHE Srafsf dHagnéll “@ht hand
vi deo wi ndow 102, # to continue to the next display and * to listen to

hel p. 15 codrespondingttashe link consequenity thangesfeem IDIE wekNGhe vi deo is not
pl ayed i rmedi ately - because of the need to sychronize the videos with
their acconpanying audio files. Therefore, once the first video

subsystem 2 : ' Woe:io 3 set up.
and the aud@gzﬂ%@g‘;’g{y&%&ﬁg? %Jeggorr“%sg% tﬂ hgme% g%- Sthe avl\l/e?f(f: 8 prgﬁ S%E\lﬁ'ﬂr)rnsssage
with a FI LETENDIA®S shatthel tdPnfthé AICTIVE &iale. PWh&Esangal 108 ehtes thet KCATVIEVe 20

format server and receives a nmessage for the first video subsystem2 to
start playi sigteathe procéssorst] ofithie audip|sabsystenh firsfidénaiigs wherallod nombend a

to th di 0,.subsyst t tart pl ' Lt h A [
udi o usi ng SSRTHTE SHAT ALy (IS Bugs from chf cipnpel mib gt nth e P RRAR 4,
The Tirst cgpignLd) ofd ‘,E%I?%l%]%né A0t NERfn é‘ﬁl_gi;ﬁiuﬁ@)éwiﬁé grocessor 4 & SdiitileY ©

desti nati ons’ suljst an y sinmultaneously. e processor 41 of the audio 25
subsyst em 4theedteasiilisigem\2, §foom whith drectaitens mideantconsequesady the ddnprady

roup "1" for the first control process. C ey .
group processor 5a, 5b to which messages should be sent. Having identified the first control

=

15 processor 5a, the processor 41 makes an entry in the channel table linking real
channel “0” to the first free virtual channel associated with the first control process

56, in this case virtual channel “0”. Finally, a NEW_CONNECT message 1s sent to

the first control processor 5a by the processor 41.

20" The first control process receives the NEW_CONNECT message and passes the
NEW_CONNECT message to the interactive format server for the first video
subsystem’s initial format. The interactive format server determines that the response
to a NEW_CONNECT message is a jump to another display format called
“T'weeny1”. Accordingly, the interactive format server returns a jump command,

25 with Tweeny1 as a parameter, to the first control process 56.

On receiving the jump command, the first control process calls the interactive format
server for display format “T'weeny1” which is the next display format in the schedule
pro{rided by the management subsystem 6. This returns the format definition data

30 for “Tweenyl” which is then sent to the first video subsystem 2. The interactive

format server also returns an instruction to the audio subsystem 4 requiring it to play



Addi.tionally under instructions fromthe interactive format server, the

first control process sends a nessage to the first video subsystem 2
to Start PIQSHHAeE8a second video 30. file in the righthand RERERRAPTE2and,
“substantially simultaneously, sends a neddage to the audi o subsystem 4

to start playing the acconpanying audio. The audio WO 98/ 51068
PCT/ GB98/ 01262 -20 -

subsyst em 4 Jaldlesnné afesqagafiletsltht pilyg gitaoiber2 THio mesdagy isrsgnt foetha@odimpanyi ng
audj o file for the second video wi ndow 102 and maps it ontgo virtual

mul tiplay grebsystent 4 causing thetelephontyi intarfaco e Py the Hekosie mawagH SH&IOB of a
vi deo pl ay SS nd the | | & mes e or_td Ryl ng
audi o, may @“&?g@g@r%&?ﬁ#%{gﬁ%ﬁ @uﬁ‘égéh? BW%nog%g? WeLco.menf%ﬁ ?’I %%gggﬁ?s?ﬂ to
account for ;difd &fp Qt%&]er t%se?ﬁ@x%%fu&ﬂ e S ifle WRRofttdhessards He4E by the subscriber
subsyst ens. en the playing of an audio file acconpanying a video
in a w ndgow yhleks hd @2minates tHeicallshes t he audi o subsystem sends a

MULTI _PLAY FI LE END nessage to the first 10 control process. Simlarly,
the first control process is inforned when the playing of t he vi deo

file finishes. enthe first control process; has.regei | T l: on
that e eIk SRR B RSP e S SIS st she " |
have fini shegbmdli®of iHeisplay as des@iHelAbobe, OCPHEerfyar Wevhdsm! IACFigRePgRbhdsq t he
i nteractive format server. The interactiveé format server returns the
audi 0 and vipaeerded lackgraynd dB0rdefiredviy ahimage fil&, twioi video wondoved 103 b%g?liih
sends to the aydi,o subsystem4 and the first video subsystem 2 10 S
keeps th# audi %‘Pé‘ﬁ#dﬁglﬁﬁil%gabﬁlga EPRIIRHE]e dstructional ‘FF‘%/ ﬁ]téoétfﬁké'ﬁiﬁﬁfl now
presses the ."1" f.his b4, (0 -7 ' : x':ﬂlﬁy m 4

I dentifies tlﬁ%ffu éﬁ%eﬁlasgré?e%r%?sprleg%g%ﬁbtg}g?ﬁézéatggerl?ggirﬁoﬁd?%gﬁ C asr%gg’l "0"

20d' and sendg” go kkddthe RiffioForEfesagrhim ¥ideo Winddw QORI 1l coptinne $6 chie dexr t he
audi o _
display and * to listen to help.

15 Although two video windows have been defined, the video is not played immediately
because of the need to sychronize the videos with their accompanying audio files.
Therefore, once the first video subsystem 2 has reported back that the display format
has been set up and the audio suBsystem 4 has reported the end of the welcome
message with a FILE_END message, the first control process calls the interactive

20  format server and receives a message for the first video subsystem 2 to start playing a
first video file in the lefthand window 101 and a message to the audio subsystem 4 to
start playing the accompanying audio using virtual multiplay group “4” of the
telephony interface 44. The first control process sends these messages to their
respective destinations substantially simultaneously. The proéessor 41 of the audio

25 subsystem 4 real multiplay group “4” and maps it onto virtual multiplay group “1”

for the first control process.

Additionally under instructions from the interactive format server, the first control
process sends a message to the first video subsystem 2 to start playing a second video
30 file in the righthand window 102 and, substantially simultaneously, sends a message

to the audio subsystem 4 to start playing the accompanying audio. The audio



subsystem 4 identifies the correct destination control processor 5a, 5b
fromthe channel in which the digit's DIMF signal was received. The

Dl G TPRES®) A%S1968)e identifies the digit that has bee®Cprerosdteand t he
virtual channel corresponding to the -20-real channel in which the digit's
DTMF signal was received The first control process 25 calls the .
I nteractive fornmat server using the digit's identity as a paraneter and is
returned negsgges 4 Alochdas réal hailtivia : ' ystem 4
i ndi cating thgt t he subscri ber Wﬁ!lsﬁggou?;@??féxt @E}r%g%?ﬁg&égﬁai gg%r%rﬁgr% :

| ef thand vifilelor the seconchdideo window AP ghd maphé drito sirtcdmuldplayrgroes §2’sends a

"mAdd 0 1" dj. b . dd vi | ¢h | "O"
T 0 L RSB LRI e AU SOV 0,200 ML e
first vid i o 4 i t

S RS5O LSOO RSB AL PR by ] BT 5505

98/ 51068 milliseconds, to account for differing response times of the audio and video
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accessi ng ‘sehsystems.ual channel and group mappi ng tables. Consequently, the
subscri ber then hears the audio in the | oudspeaker of his nobile
station 27. The first video subsystem responds to its nessage by

gener at | N0 Wiker v pfiyiel OFtan 4205 BRERLIMAPad I o video I RSERUBR 101 89ACeNt L he

| eft hand vi deo w scriber now presses the "2"

key of hi sfinished vhe atdibisabsyaem sdrels aMVE THrPCAYS FIISE END mepegs eathedirg t hat
the nmessages sent to the ,gudi o subsystem4 and the Tirst video
subsyst/8m 9omF@l proggsggSunifarlys the firskcantrpl processisinfosmed sthienashy playing efldi o

subsystem . . onds | t ssage rempvi ng real channel ,"0" from
real multip eavd%%%%g&i%‘es’ag@’e cfg'f’ ﬁgStich'irBP%é’éFs%ff 1V nﬁPgEﬁSm“Z“ha o that

the subscr theailafia@bsbbthes Hdeb Ble and itsHe€ ! 1BE1Y h8RFidithedN g f,90t hand
vi deo wi ndoﬁvﬁ?))g. nghe first vi deeatg1 . %}ggé;:{}%{%%%;%@?%és/}a%% gh%thl, tﬁlse ﬁnlggsage

by novi ng témsrelptpeissifors@ddsithe mepmgestioahe interacrdel focant sdrer. rTlght hand vi deo

wi ndow 102, 15 {Jf at any tinme the ubscri,ger@gr?sses the "*" key of his

mobi | e st atTBACEE, OPRat %6‘%‘6“““‘” @ndipangdrideq filepla Fommmands which thes been

- Presseds by £t eoSOISSobAE Serfdd 6 SRH au(aif'@%%'sterg 4 and the first video subsystem 2.

This keeps the audio synchronised with the video.

If the subscriber now presses the “1” key of his mobile station 27, the audio
subsystem 4 identifies that “1” has been pressed by the subscriber on real channel “0”

20 and sends a DIGIT_PRESS message to the first control processor 5a; the audio
subsystem 4 identifies the correct destination control processor 5a, 5b from the
channel in which the digit’s DTMF signal was received. The DIGIT PRESS message
identifies the digit that has been pressed and the virtual channel corresponding to the
real channel in which the digit’s DTMF signal was received The first control process

25 calls the interactive format server using the digit’s identity as a parameter and is
returned messages for the first video subsystem 2 and the audio subsystem 4
indicating that the subscriber wishes to listen to the audio for the lefthand video
window. Accordingly, the first control process sends a “mAdd 0 1” message to the
audio subsystem 4 to add virtual channel “0” to virtual multiplay group “1” and a

30 <U:0:1:+ > message to the first video subsystem 2. The audio subsystem 4 responds

to its message by adding real channel “0” to the real multiplay group “4” after



and sends a Dl G TPRESS nessage to the first. control processor 5a. The

DI G TPRESS nessage identifies the digit that has been pregsed and the

vi rtual . WO 98/51868annel corresponding to the real channel i RCMARRO13%4
digit's DIMF signal was 20 received. The first control process calls the
I nteractive format server using the digit's identity as a paraneter
and is returned a nessages for the audio subsystem4 The first
control pree@smeibspRAdbchvnsend %@u? feabheeCohsequbetlyudie Qub&tlbfbyst em
to. renove the real channel " from reaI mul ti pl ay_graoup " "2"

- (as necessthen)bearsdhe audio én thetlondepenledrofthiy mopilastamep &f Eggltfﬁl"l R;]nal

processor PO whi ch i ermanently 25 allocated to The
first contsr"gfysﬁ?rﬁd'é%’?ngsapa‘%’&e%‘@fo%' BEFER AR lcPﬁ]eld4 rep rﬁeflglpg\ﬂlﬁeo
subsystem | q;qélhe di spl ayed i mage. Wen

the hel p fgﬂbg&ge? &eﬁﬂ&almh au |%u{ system 4 sends a FILEEND nessage
to the s first control process 56 and resets the state of real channel
"0" to ACTIVE 30 1f the subscr |”ber presses t he. " Ey gf his nohile
station 26lf thteubseriber nmbsxspsaeeﬂi 2 eyq éehmpbﬂesaﬂémﬁ 'thE ARQE PROSASSBY essed

lF)%T} ?Eggygx%%%;zrgg favathats tﬁe nﬁzssaaggseslent to th%r:]mdto sugsysgem 4 and the y\gt 3!2&%1068
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message identifies the digit that has been pr d and the virtual channel
cor r espondiesgosids tbhis ma@dge bpaamenirignrextitiahné h‘é” ﬂ-ngu teaIstitltﬁla}s gomgt*Mas
recei ved. The, firs ntrol process receives the ness nd cal'l s t hee:

i nteraéd i vand ldiag tgar Fn tlplaﬁs%ir‘ﬁ@’ {hesodng the subsgaper 1'1“’3?"%1 eei‘ ¥t aneter and
!53b;§ts$;rr:1€gcc?ﬁ% ﬁ;ltg g Aedin the néh%gea by owxndglvg 't;lgi {Eﬂgfﬁ'g%uﬁéor st video

BSET page. The

first Cont£wsy§éxacze§§po‘§@s E@&Bn&@é&@@ byhﬁoﬁﬁgﬂﬁgﬁdkﬁuﬁ he4 td & pbsiviogeo
subsystem responds u‘% noving the indicium104 into the
a

eliptical adjmgv\ﬁh%gglnhandVld@O windawe10dach nessage fromthe audi o subsystem
4 has been processed by the first control process, the control process
determ nes whether all of the subscribers using

15 If at any time the subscriber presses the “*” key of his mobile station 27, the audio
subsystem 4 identifies thet “*» has been pressed by the subscriber on real channel “0”
and sends 2 DIGIT_PRESS message to the first control processor 5a. The
DIGIT_PRESS message identifies the digit that has been pressed and the virtual »
channel corresponding to the real channel in which the digit’s DTMF signal was

20  received. The first control process calls the interactive format server using the digit’s
identity as a parameter and is returned a messages for the audio subsystem 4. The
first control process responds by sending these messages to the audio subsystem to
remove the real channel “0” from real multiplay group “1” or “2” (as necessary) and
start the help file playing on digital signal processor DSPO which is permanently

25 allocated to real channel “0”. The first control process 56 also sends a message to the
first video subsystem 2 to remove the indicium 104 from the displayed image. When
the help file has finished, the audio subsystem 4 sends a FILE_END message to the

first control process 56 and resets the state of real channel “0” to ACTIVE.

30  If the subscriber presses the “#” key of his mobile station 26, the audio subsystem 4

identifies that “#” has been pressed by the subscriber on real channel “0” and sends a



the first video subsystem 2 are-ready to nove to the next display format.
In the . present situation, only one subscriber is using the first video
subsyst enyad 98Bfhet he first control process therefore irOmREBIELE2
connects to the interactive format servep.-for 15 next display format,
"Presentation Domain". The operation of the | owlevel nessaging

bet ween subsystens will now be apparent and will be largely omtted
fromthe f | iR the interests of glarity. i nteractive
format cer SO oPRESS stiihenth B ishadtieolisortigron, dpe RICH PRISS N STA0H Y
control precasse @it e digk ok hgﬁlf)éeﬂ'étﬂe%@dgﬁ'& thd Artullecthhpdt video
subsystem 2 whi ch then constructs the new display. Referring to Figure
8, " Presentcatriesponding tohemeah thamebim whchahb digigs DIMF tighaldeds needvéry an

i mage file,_.a video window 106 . and i nstéugi i pnal i nf.orfma\t i on.
Initially, Xhediisheryereleesescrrcsyesithe mestagnaRd oalsthe Itpacyys formabsersey | s

di spl ayed in: t deo: i ado ' a hlegct, « ' d 46
s Ted fo thils et Gyt bRl U RaLal 1 (0 1ROREE> Hilalec B8,

audi o f eed pfifying thé AFEhitRS sabigsrenl 7 ehix BROhREriBed Iefeady €8 mthe'WHLhd héied to
the same channel "as the tuner 25 of the first video subsystem 2. 30
| f the subgags.bEhe firwsentgol process 56 keap sndhile messigeao shafirsomided subsyswink | be
et o s hishaesnrodh ey ing tdindBiuny 107 HHo BEe A1l Sl L1

- 23- vi deo subsystem 2 will display the video fromthe antenna 24,

if it is not already doing so. If the user presses the "2" key on his
nobi | e st atAfesr edch miebRgé frofi theiadeid subsystentiidias been procsssediby thecfieel to play a
video file fromthe disk drive 213 in the first w ndow and t he audi o
subsyst em #optrof pEacesscthecontropprpgess deteamanssyahsiherplbefhe subspabers usingn r eal

2Pl Qg Ao 20 RS ESSL R SRR RS TERheL LY .

audi o hel p dridet §i1afiBn, only one subscriber is using the first video subsystem 2 and the first

control process therefore immediately connects to the interactive format server for

15 next display format, “Presentation Domain”.

The operation of the low-level messaging between subsystems will now be apparent

and will be largely omitted from the following in the interests of clarity.

20 When the interactive format server for “Presentation Domain” is connected to, the
first control process sends the format definition data to the first video subsystem 2
which then constructs the new display. Referring to Figure 8, “Presentation
Domain” comprises a background 105 defined by an image file, a video window 106
and instructional information. Initially, the image received by the antenna 24 and the

25 tuner 25 is displayed in the video window 106 and audio from the direct audio feed 46
is fed to the real live group “7” in the audio subsystem 4. The direct audio feed 46
receives audio from another tuner (not shown) tuned to the same channel as the tuner

25 of the first video subsystem 2.

30  If the subscriber presses the “1” key on his mobile station 27, he will be connected to

the real live group “6” and be fed the audio from the direct audio feed 46 and the first



pl ayed to the subs&qsiger and pressing the "#" notifies the first control

process that the B C§eady to nove on. 1

suBscri b¥O $$430484 (| cimﬂﬁmﬂ ﬁE rea% to.nove on, thegﬂry(\gq%g@g#?rol
process sets up the rmat ~“Cal |l ed "Tweeny2". "Tweeny2" is’
identical to "Tweenyl " save for the video displayed in the video

w ndows and the acconpanyi ng audio files. 15 [f, while "Tweeny2"

i s being divikjebaybgstemn 8 adlindispbayche videerframlthe atdeenad4liibitssuibeydteady 4
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by pressi ngntres mltiptaygronp i Sand switetniliel sebstibes’ ochainel f#8m teablivergrioopum
will nove to the eliptical regjon. Until the other éiu S r'g%er

i ndi cat es fif5taies] maluplayeraupor}” oPresspgithai o dkey @uieapp au SR ElRTBde who
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key his i nd{lsgcﬁgbwslrgady% HBVEon. fromthe eliptical region. When
bot h subscri bers have indicated a desire to nove on, the first control

process 30 sets up the next display format. This display format conprises

an interactjye gane . see Fi gur 0). i n which each sulscriber, has

cont r ol #%f LdgK%g?é“!?W}be{ gs il gFg ‘gﬁéﬁ’éyeady to m°V‘W§"§§? ?mggmrol

PCT/ GB98/ ijgggess sets up the next display format, called “Tweeny2”. “Tweeny2” isidéhrical to
“Tweenyl” save for the video displayed in the video windows and the accompanying

audio files.

15 If, while “Tweeny2” is being displayed, a second subscriber calls the audio subsystem
4 using his mobile station 28, he will be played 2 welcome message and may then
interact with the display. The second subscriber can selectively listen to the audio for

the displayed video by pressing the “1” and “2” keys on his mobile station 28. The
presence of the second subscriber is indicated by a further distinctive indicium in the

20  display image.

Once a subscriber has indicated his desire to move on by pressing the “#” key on his
mobile station 27, 28, his indicium will move to the eliptical region. Until the other
subscriber indicates his desire to move on or terminates his call, a subscriber who has
25 pressed the “4” key will still be able to listen selectively to the audio for the diéplayed
video. However, when he presses the “1” or “2” key his indicium will not move from

the eliptical region.

When both subscribers have indicated a desire to move on, the first control process
30 sets up the next display format. This display format comprises an interactive game

(see Figure 9) in which each subscriber has control of a snake 107, 108 on the display

THIS SHEET HAS BEEN
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screen 22 and nust steer their snake to "eat" objects 109 appearing at
random the nore objects a snake eats, the longer it grows. The _
subscri bwoossesst urn t heir snakes to the left or thePCi/gBe8/HIY6r essi ng
the "4" and "6" keys on their nobile st»4ons 27, 28 respectively. . 5
I f the second subscriber terminates his call at this point, the audio
subsystem 4 sends a DI SCONNECT nessage to the first control process.
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nmove on, tHehé second eubstribér vrmiaes hisadall at this point}the andivtsubispnay stadswat
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the video MQMNEGI psssag b0yt first cpgrrol pyressst Neherfirsseonsinl Pepeeser
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br ocess  setrashis esTtee o 26y inp R vhIpTRCiersh Which Pabisn i esBRL bl s,
connect i NgseeOnd RebseherOMHef 8t ddMe Rl ?%ée&’s%li&&é!&&s Rereeerd ofihe " Conference

Domai n" ~ format conprises two video wi ndows which display respectively
‘the video dscomneting subscritzene I r@fomse to hize fiibseriberisdiscosntrsips; thmaddamd t he

video fromthe canera 36 of, the 25 econd yi deo, subsystem 3, received via’
Uhe- br oadbSRy A Hees the real andayiripp) chages ﬁEIYOFiaEedv&OItge Beoond subastibeTad o
third subsgr . . e vi deo
subsysten1%hhgﬁﬁgﬂﬁﬁgg%%gﬁﬁgqgfgﬁ?%%%ggn%%gﬁﬁégbF%ﬁ%ﬁggﬁ%p T%S?&%gnference
Donei n"  di squitey] proces@dls®sentdh @ nseea@ath thedtrer wHES s psted. 2 lsing it toldudete
"Conference Donmin" display includes a conference access code, which

% changes  theindicium for the second subscriber.
5
When the first subscriber indicates his wish to move on, the first control process sets
up the next display format, called “T'weeny3”. “T'weeny3” is identical to page

“T'weeny1” save for the video and audio files played.

20  When the first subscriber indicates his wish to move on from “T'weeny3”, the first
control process sets up the next display format, called “Conference Domain” by
connecting to the appropriate interactive format server. The “Conference Domain”
format comprises two video windows which display respectively the video from the
camera 26 of the first video subsystém 2 and the video from the camera 36 of the

25 second video subsystem 3, received via the broadband link 12.

At this point, it will be assumed that a third subscriber has accessed the system from
near the second video subsystem 3 using his mobile station 37 and has reached a

“Conference Domain” display format on the second video subsystem 3.

30

The “Conference Domain” display includes a conference access code, which changes
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fromti meMOPS(SIM8. | n order to take part in a conference aPSUSEIPPPE? nust

enter this code -using his nobile st3®ton. Wien a subscriber has
entered the conference access code, the relevant control process
I nstructs the audi o subsystem4 to add the subscri ber's channel to a

conference g6aifimeSHRESE: 'IQQJrSeﬂ’%Q%Ee EE‘@@H%'C@M&%&(& Beebscriber midd@tet thii he
sane conference group can talk to other subscriber's, whose channels are

menber s of tdude tsmmﬁxg mebie smhohe When agubtssherdms eheered thecanfatergs|aggess cr een
22, 32. rge nunber of subscrihers are,usin Con ence
Dormai ns" tF@%ﬁ Fkﬁfy"egéam contrgl RrRGessUREIUG 1%“&&%%(%'4&936{‘“ 6nf er ence

o oubs tlg ' §iBskribd1 MBS Yo RLonferenc? UPAH, | QRIS B8 MhaRREL HAVL BLanCe

€ purpos e co ence access code 1's to ensure that
cal l ers ysi pdHedQBRRE Qided dhference g@b8p 28t tilk by ofiRAUIRBEb&T s, WHdsy Chiditels are
subsystens 2, 3. When the first subscriber indicates his wish to
nove on, thmemhesst oi:tdmtsmd: gmupcwhslesemsg tlem ouphmhbcﬂ@spldy sq;‘bquE 32naf |

call ed "Twee ) IS identic . e save for
t he vi deo ah éﬁﬂ?’é‘ F‘i‘? biﬂr%é‘d‘re usmgq‘ Oqu{g'i‘q%ﬁbo P fﬁ% P{H’F subscri ber
i ndi cat es hHﬁtr\m&Ed ngp ;m}a.ﬁ#gé? qp%%gﬁ%'efgrou% hrm% thé hﬁﬁx"oef gptrol

process sets up t at anytinme

all the sub&_dfstxbbérsmﬁga@y6ﬂeccmféxeﬁcéglﬂmpstem 2, 3 terminate their calls,
the rel evant control process sets up that video subsystemis initial di spl ay

format. 1 A second enbodi nent of the present invention will now be
described. Refer to Fi gure 1L, an interactjve dis stem
Conpr | ses a TBGREFRS O Hieonthsuice gockst Cods s o Sapi i plefving Bodtosiline
second Vi degrSERSNSiHR &Q?bftm‘%dég@%@ste‘ﬁ%@ e 301 conprises an audio

subsystem 304, two’control subsystens
subsyst em 306.

305a, 305b and a managemnent

When the first subscriber indicates his wish to move on, the first control process sets
15 up the next display format, called “T'weeny4”. “T'weeny4” is identical to page

“Tweeny1” save for the video and audio files played:

Finally, when the first subscriber indicates his wish to move on from “Tweeny4”, the
first control process sets up the display format “Fwreeny1” again.

20
If at anytime all the subscribers using one video subsystem 2, 3 terminate their calls,

the relevant control process sets up that video subsystem’s initial display format.

A second embodiment of the present invention will now be described.
25
. Referring to Figure 11, an interactive display system comprises a control centre 301, a
first video subsystem 302 and a second video subsystem 303. The control centre 301
comprises an audio subsystem 304, two control subsystems 305a, 305b and a
management subsystem 306.
30

The audio subsystem 304 is connected to the Public Switched Telephone Network



30 The audi o §iihs st 4084 Replasennect ed to the Public Swi tched

Tel ephone Net wor k ) - 26-
%&Ml&ﬂl“@}u to a direct audi o feedpd®zBoglag26h SDN
e ciLpguits. The direct audio feed 309

307 via awvo bs#iseonn
connection 308 suppo

conpri ses t he sound channel or channels from a broadcast television
signal. The Public Swit ched Tel ephone Network 307 is linked via a

gat eway nohht £:.SW kng c 310 tg- a_publi d ' network 311
whi ch i ncl gdc?egxazawblggy f(?%nrfg{r}r%é ? %ga%ql‘ioea g’fﬁc.t b ed gcﬁé i%ﬁtsbﬁ\ll subsyst ens .

305a, 305bcairfection BOEuifOra w0helebhdrRUs fui3 1T hidie& audio feb® B@@S&xﬁpﬁ'ﬂé
control subsystens 305a, 305b to respective video subsystens 302, 303

via the | SBi¢ seundohiknsl 4r clinnels fror hdbroedragertevisionistgsyk t Ene Boblihas a

connecti on.306, t p.t;he | nternet . , The audi o subgystem 304, the control
4'Ffeh

subsyst ens>YH5Re eeerkanG dclimlrad via 2 gateay jaqhule swerehgeccentre

i nterconnegi®gd, P¥ub k . | rst: Vi deo, spibsyst em
302 conprises an¥ 1I1 é%ﬂ%%g{%?iegxg , a 3v1§(ﬁkém%g%1?%ﬁs a-m?e [frj“br;sgr%tet\érsgr& %I?lj and a

di spl ay screen 322, such as a Sony Junbotron (RTM, controlled by the.
video control processor 321. The video control processor 321 is linked to

t he | ShricppirabsubsBtembH305enhiDSbapicoupledto 821D Mroaret dbhavhidy f or

receiving television 20, signals j.s coypled to the. yidep contr pr.ocessor
321 via a f‘tﬂf&F‘%&%mel SULg‘PPF Sd@fyl 333%8%%’!‘-‘.“&?2’“}(%0 St %%é%um ic
place W t hif tRe BIDN Mhwbhes bl ic and mobi l.e network 311, covered by

the base transmtter site 312. Consequently,
10

The management subsystem 306 has a connection 306 to the Interner.

The audio subsystem 304, the control subsystems 305a, 305b and the management
subsystem 307 are interconnected by local area network 312.

15
The first video subsystem 302 comprises an ISDN router 320, a video control
processor 321 and a display screen 322, such as 2 Sony Jumbotron (RTM), controlled
by the video control processor 321. The video control processor 321 is linked to the
ISDN network 314 by the ISDN router 320. An antenna 324 for receiving television

20  signals is coupled to the video control processor 321 via a tuner 325.

The display screen 322 is mounted in a public place within a cell of the public land
mobile network 311, covered by the base transmitter site 312. Consequently,
subscribers to the public land mobile network 311 can use their mobile stations 327,

25 428 while watching the display screen 322.

The second video subsystem 303 is similarly arranged at another location and
comprises an ISDN router 330, a video control processor 331 and a display screen
| 332, such as a Sony Jumbotron (RTM), controlled by the video control processor 331.
30 The video control processor 331 is linked to the ISDN network 314 by the ISDN

router 330. An antenna 334 for receiving television signals is coupled to the video
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subscribers to the public |land nobile network 311 can use their nobile
stations 327, 25 328 while watching the display screen 322. The
second vEW/30¥system 303 is similarl yzgr_ranged at anot hBFT{GEEIEA and
conprises an | SDN router 330, a video control processor 331 and a displ ay
screen 332, such as a Sony Junbotron (RTM, controlled by the video
control processor 331. 30 _The video control processor 331 is linked to the
| SDN net woreRntzalipriggessore331Spaa tuner 33dut er 330. An antenna 334 for recei ving

television signals is coupled to the video WO 98/51068
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contr ol prqgﬁ%é&hd%ﬁéplw %r@entm% mounted inapubli-EHﬂae%QﬁQHi‘ﬁ LicHirdfake papREN 332
is mounted in a publi‘c place within a cell ‘of the public | and nobi |l e

net wor k 31landanubiledetosork3d 1 paseredrgnheibatecrarsimiceSsiee B2 araoblzar Hasse 5
transmtter site. Consequently, subscribers to e, public.|and hile
net wor k 5 31 fransmittefgitey @wmeﬂdm@ﬁ%@mﬁq f(’é‘ﬁé’“gg? ,Ia“%3'8°bxﬂlﬁ PEWREESALng t he

di spl ay screen 332. . B | 4 he kO subscri bers
fo-The” publFhurenet mebestainione ShiS R SUGRH H et hsa® 020 e
327, 328, 337, 338 to control the images displayed by 10 the display

screens 322, 332 and receive acconpangin. audi o signals. The inages may
conpri se viByenllngehe ntdioi suhsysteml $04, tsit sicrugenrwithé prbiie Jaod ahobiteteerwatk and

ganes t hat can, be pl,ayed usi t f a nobi le.statipn,327, 328,
IaT aaa . 310 can GiarheR mholle waiimsaed 303, S8 b o eokis it B e sad
around Pent-iri. k£ QRONP i y 42
and ad resgﬂ%ﬁ%ﬁ%g& égggijezsz%ﬁ% Hgﬁéccrgu ﬁl glg{}%g?ebrﬁ#(lz{,gg%? {H?%%glg%s NT.
The basi c rbsipereRfisb @resddfitions, advertising or informational material, and games that

can be played using the keys of a mobile station 327, 328, 337, 338.

Referring to Figure 12, the audio subsystem 304 is based around a Pentium P150

15 microcomputer 340 having a cpu 341, memory 342 and address and data buses 343
and running under Microsoft Windows NT. The basic microcomputer 340 is
augmented with hard drives 344 storing program and data files, such as audio files, a
network card 345 interfacing thé microcomputer 340 to the Jocal area network 313
and an MVIP (Multi-Vendor Interface Protocol details of which can be obtained from

20 Mitel Corporation) interface 346.

A Pika Premier voice resource card 347, an Aculab PRI rate ISDN termination card
348 and a New Voice 5-port analogue 1/O card 349 are coupled to the MVIP interface
346 via an MVIP bus 350. The voice resource card 347 contains the digital signal

25 processors required by the audio subsystem 304. The ISDN termination card 348
interfaces the audio subsystem to the ISDN connection 308. The analogue I/O card
349 provides the input for the direct audio feed 309.

The routing of audio signals between the cards 347, 348, 349 on the MVIP bus 350 is
30 handled by the switching blocks of the cards 347, 348, 349.



augnented with hard drives 344 storing.programand data files, such as
audio files, a network card 345 interfacing the m croconputer 340 to
t he | ocakyagégaoget work 313 and an MVI P (Ml ti-Vendor PCHIGBIB/AH62
Protocol details of which can be obtai+@d from 20 Mtel Corporation)

I nterface 346. A Pika Prem er voice resource card 347, an Acul ab PRI
rate 1 SDN term nation card 348 and a New Voi ce 5-port anal ogue 1/0
card 349 affe SOUAbELS U 460 APk MIRA TG derecr eveftin/ictephBnbMrFlitsis 350,
The voi ce resource card 347 contains the digital signal 25 processors
requi red byrfibebaulh ISDINkeyAéEivNI08, pabhevenBobtifyengrimestagon card 348
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- WO 98/ 54 068 cyits carried by the ISDN connection 308 and route output audio to the correct

PCT/ GB98/ 01262 . - .28 - The
function ofeléphenaucitiwit sarbisg byehe BDINI conhectibet ¥8tunderrhescanmral of hone
circuits ed by_the | SDN connection 308, pass event notifying

carrj
nmessages Com(cﬁlE\Piiﬁ@NﬂE@ﬁﬁ- DI SCONNECT, FILE_END, MJLTI _PLAY_FI LE_END,
DG TPRESS) to the control subsystem 305 (see Figure 11), make calls via
tel ephone 5 circuits carried by the | SDN connecti on 308 and route out put

audi o to tpeceRldpBbhe circuit ppBRiRADBY the ISDINtconatdlRB08)is t ldéscretbhamehect i on
308 under the control of the control subsystem 305. Each

t el ephane Theeshansalppey thedinkyd théorheprupsniibertiaont B8y Res ohgEAuPsr et e
channel 10, Thgss Shannels, sy be LKER AR, T L g ol LIRS (10
groups Ccompr SEHENARRGhdio e is being played concurrently. Conference groups comprise
channels linked such that audio input in any one member channel is output in all
other member channels.
15
Referring to Figure 13, the comrol subsystem 305 is based around a Pentium P150
microcomputer 350 having a cpu 351, memory 352 and address and data buses 353 -
and running under Linux. The basic microcomputer 350 is augmented by a hards
drives 354 storing program and data files, a network card 355 interfacing the
20  microcomputer 340 to the local area network 312 and an ISDN card 356 coupled to

the ISDN router 314 of the control subsystem 305.

Referring to Figure 14, the video processor 321 of the first video subsystem 302

comprises a microcomputer 360 having a cpu 361, memory 362, a large capacity hard
25 or optical disk drive 363 and an internal data and address bus 364. An ISDN card 365

couples to the microcomputer 360 to the first video subsystem’s ISDN router 320.

The TCP/IP protocol is used for communication between the video processor 360

and the first control subsystem 305a. A video card 366, including video RAM, is

provided for driving the display screen 322 (see Figure 11). A multimedia I/O unit
30 367 is provided for receiving video signals from the antenna 324 via the tuner 325.

The antenna 324 and tuner 325 could be replaced by a video tape recorder.
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Figure 13, .the control subsystem 305 is2Based around a Pentium P150
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cpu 361, nepDihfi ' I tieal,dis rive 363
: aP\d an inter nac%ﬁ . at?eéi11 fgﬁg& é%&l@ggﬁﬁé%fg}%sgﬁgﬁ%%{flég‘"d?g%ggner%Zg%ﬂ'pl es to
t he mi csocimbudesdecBffdicnomedie sbithatenvhiRed GuRGNiSHGHE Gnlbelbbdipud er 320.

The TCP/IP protocol is used for commni cati on between the video processor
360 and the first control subsystem 305a. A video card 366, including

i deo RAM . rovi ded fo riving the display screen 322 (see Figure
T A mul EREraRsr R P Dot DU Br s h oG ! e BrRYST ChBBESEdnal <
from the ap:aRedn3AbclllafealddewbHCThe flcrocompute? & &%%ﬁg%eg 394 g%gg}xu ner 325

coul d be replaced by a video tape recorder.

PCT/ GB98/ 0 fr@agement tasks such as data logging. An operator can also control the aud® and

The di sk drive 363 stores stil]l and noving inage files, for instance files
in JPE  contre stegps AP Bomatine management sibsyistene Ak e nRnegememnna

324 dth fi .ed f. I Vi b d t
tel e\al1 insi ongbgrsgggélmﬁrégs. al§ used 3%3;&%@ u;}rel Who*g}r‘ d{sﬁ@?&é@gﬁéée;%ggﬁ means so

that encrypted transm ssions can be received.

Referring to Figure 15, when the system is operating, the audio subsystem 304
comprises an instance of a server object 400, a plurality of port object instances 401,

15 two control subsystem object instance 402a, 402b, a management subsystem object
instance 403, a plurality of channel object instances 404 and a plurality of group
object instances 405. The server object instance 400 is responsible for the low-level
contro] of the cards on the MVIP bus and detecting and handling events on these
cards. The port object instances 401 contain information about I/O ports,

20 corresponding to streams on the MVIP bus. Thus, since each frame of an MVIP
stream comprises 42 timeslots, each port can support 42 channels. The pbrt object
instances 401 include a record of the timeslots currently being used for channels. The
control subsystem and management subsystem object instances 402a, 402b, 403
handle respectively 1I/O between the audio subsystem 304 and the control subsystems

~ 25 305a, 305b and the management subsystem 306. The control subsystem object
 Instances 402a, 402b is responsible for mapping real channels, i.e. timeslots on the
MVIP bus, to virtual channels used by the control subsystems 305a, 305b. The
~ channel and group object instances 404, 405 contain respectively information about

channels, e.g. status and real channel id, and groups, e.g. the channels that are

30 members.



The managenent subsystem 306 conprises a conventional m croconputer
configured for use on a local area network. The m croconputer is

pr ogr ammagobgysiees f or m managenent tasks such as dat a POagEBIs®126an
operator can also control the audio and30X0 control subsystens 304, 305
fromthe managenent subsystem 306. The nmanagenent subsystem 306 is

al so used to set the order in which display formats are used.

Ref erring tg,.Fd ¢ S\;b%ystm%lj]écp fhs a)ﬁ%&semja,s‘%@BSJa?ste'xﬂ&aa&rebﬁ'oﬂ'{“@ie%oi@m ystem
304 conprises an’instance of a server object 400, a plurality of port
obj ect i nstsabgeen?t®ds anbxallthOag6pfitle riethoys il cbivectbjendhanne 4002a, 402b,
a managenent subsystem obj ect ) i nstance 403, a plurality of channel
obj ect i nstinserses ahabjegtsiwathpt or pointad tof wighimughe server objpjtdastangest0fndies 405.
The server object instance 400.is %es(ga)fﬁnsli bl e qu:i t he Iow—[aﬁvelO

control of TFEARAERINE AR AIIRRHG BRSSO IR IER THET ARTIER 12N OZRANES on
t hese | St taL0cd lqgm@gti on about
/0O portjs, %%ﬁaﬁhﬁggﬁo%{aga&%agiem ngtﬁﬁgﬁ%ﬁ/ﬁg@bﬁ}s@ﬁ%s, since each
frame of arindéfide 400 callssherhads cfoshp firsaondid] syst@s lobjest insmnbe attosamd suppor t
42 channels. The port object I nst ances 401 iJ‘ncI ude a record of the
tineslots dwessagss 1o thedirsrrontiolisyhsystema3viapad mpshods of thegsprd rorttieky st em and
managenent subsystem.obj ect .i.nst anges 402a, 402b 03

respect i vel® S-L{F’f‘d’s%ee%&é% ¢ h%ibatt?aﬁef}gé%%aﬁgi fé’rﬁﬁgéifogétfoflﬁgl %uggfgragx}r‘%gag’;‘ys’t_errs
25 305a, 305b and the managenment subsystem 306. The control subsystem?™-
obj ect i'nst ances 402a, 402b is responsible for mapping real channels,"
i . e. tinxes|Thesmamgement subsyshdrh Bbjeasinstance #0% praivides ammalla fusetbrbyn telspect
control subsystens ,305a, 305b. The hannel %ndF group obj ect i nstances
404, 405 cEACIMPTHEOR ViR IYE PARECENT SiPsEpem 306 Thehafiagement wbgystamat us

%d 9 ;3? gllo(f:s?%@ @%dsirgessa%ggtogghg 4Bdio sﬁbgfste%.I So£ 18P Etaficd ﬁﬂin@ L& e;%)one menbers.

~-PCT/ GB98/ O Itfembers to control subsystems, and receives data about events for logging0- The
_control subsystem object instances 402a, 402b parse nessages fromthe
~“control subsystem 305 and call the appropriate nethods of the server

object jinstance, 400, or obernliShences, of, 00Locks DL, R RIS

an audio subsystem object 411, two control subsystem objects 412a, 412b and a
mansgement data interface object 413 providing an Internet interface. The server
object 410 is responsible for management tasks such as displaying messages moving
around the system, generating log files, allowing a user to input system configuration

20 commands, receiving commands via the Internet, reporting via the Interner and
generating command files for the control subsystems 3052, 305b. The audio
subsystem object instance 411, the control subsysterﬁ object instances 412a, 412b and
the management data interface object instance 413 have methods that can be called by

the server object instance 410 for sending messages and can themselves call methods of

25 the server object instance 410 when messages are received.

The first control subsystem 305a supports an instance of a controller object 420, an

instance of an audio subsystem object 421, an instance of 2 management subsystem

object 422, an instance of a video subsystem object 423 for the first video subsystem
30 302 and an instance of a schedule object 424. The audio subsystem object instance

421, the management subsystem object instance 422 and the video subsystem object



messaging in the other direction, the control system object instances 402a,
402b have 5. nethods that can be called by the server object instance 400.
The ‘ser vewWoOOoI3[5e¢8 i nstance 400 calls nethods of the fPEHGCBIYHPM263

syst em obj ect instance 402a to send -3fessages to the first control
subsystem 305a and net hods of the second control syst em obj ect

i nstance 402b to send messages to the second control subsystem 305b. 10

The nManagempitaneed s @RdRl) €ChunkiishFBE thedBing tRvieestha cohtrol subspstamtiosn in
respect of comruni cation with the nmanagenent subsystem 306. The

managenent sudssspemively the BdB sbaosermdss abe manegerhetaubiiystesubed/sndihe304,
Fecei ves adE: SRR BTOHES J08r THeggicHRle SDIES 454 SaTBsing HACBMER ) STy ot em 306
supports angisgﬁaﬁrafgﬁaﬂfaree?ocpe ? fs%l?y {)\éﬁé PPN R E) sﬂ%sgrstﬁ_rés 302%ﬂg%ﬂh ions of

subsystem o t'wo con sys em o ]EC

managenest @i%i@ddpéh@éﬁt@&@ Doe ekardple aR i hilking t3fsd A pertivalar idivphiyf f@emt The
server obj ect 410 is responsible for managenent tasks such as

di spl ayi ng wessatpes tmesimech day. Ehvunbb@&ﬁed@yﬁtr@mw@eﬂﬁ@maﬂhﬁ mearagement es,
allowing a user to put system configuration 20 commands, receivVing
commands vi &2HEFE T“ré‘grnet reporting via the Internet and generati ng
command files for the control subsystens 305a, 305b. The audio

subsystem obj ect instance 411, the control subsystem object instances 412a,

412b and  Thetiltex dﬁlﬂﬁﬂ@ﬁhﬁ?&teﬁﬁl%alaﬁbeﬁﬁp&ﬁs ﬂbnﬁfahca: ofimnimteradiv: foamar

net hods that can be call ed t he server object |nstance 410 for -
sendi ng Mfes sayesokipe 424 dox ﬂ‘érfﬁ‘é‘l Video sbisystemat398d 31 thCOEE‘Ol F‘h@blé‘érlvgﬁm@bpgct

i nstance 41Q en ness rst_cont. lgsystem

S0on cunpor FtARBeTERSAEE Wil SheiBRFIUFF lprougs server Rpvie aR indeFARibE ForRietSY o1

an audi 0 subsyet BRREREBlect 46, WI'ul'e %Hﬁd&?&u@é f&mi'@@&%ﬂ@lﬁﬁkcﬁﬁ%ﬂ&t%xs
obj ect 422, an instance of a video suyai/stem obj ect 423 f'or the first video

subsystem 3©ontreﬂmganﬂslﬂay,|mebtamsehspia efinftestudaa bipjcelling4ethodthan msdinoe
subsystem object in t@{\ yél t he manag e nt . suhsystem obé?
Unstance 428t Asereedeiition obifss 4t SrpuBpetreen dehnitigy oipey prgised for each
PCT/ GB9g/; 012881ay format and may be instantiated and destroyed as necessary.

The second control subsystem 305b supports a similar set of object instances. The
major difference being that they are configured for controlling the second video:
subsystem 303.

20

The messages that are be sent between different subsystems will now be described.

Management Subsystem to Audio Subsystem
The management subsystem 306 tells the audio subsystem 304 how many control
25 subsystems 305 to connect to, which control subsystems 305 to connect to, and which

DDI number indicates which control subsystem 305.

These messages take the form of:-
<M;P: count [:subl;ddilf,ddi2]] >
30

Where the count is the number of the control subsystems 305, subl is the name of a



- 31 - i nstances 423 provide 1/0O functions for nessagi ng between the

control subsystem 305 and respectively the audi o subsystem 304, the
managenero sggyst.em 306 and t he first video subsyst ear&fE2s8/0Tise
schedul e obj ect 424 contains the order i3pwhich di splay formats are to

be displayed at the first video subsystens 302 and definitions of s

ti me- dependent events, for exanple an instruction to use a particular

di splay for t a.erbal i L0: ay:-.1.1hi daga is
recei ved fr%ﬁ 13Ubs %grgne#eﬁh ﬁlﬁe%‘%@%@ r%rawi?gﬁ(gaml @h@@ﬁgﬁﬂ‘%g} control -

subsyst em 3aawal ele8aRidted ¥k thd @e®] GlbspfteiB08r active format 10
server object 425 for the first video subsystem 302. The control |l er object

i nstance 420 exchanges nessages with the interactive format server 425
via an interagti f or mat servel, jnterface object 426. Wile an
i nteracti veﬁ‘f‘aﬂé‘ﬁ’%’mw Mﬁ’@&?ﬁﬁeﬂggﬁhﬁ’éw@S i's controlling a

- display,cit j | SRk Rl OF t 4 hod i,Ast ance

of a scrseenl\/%%%lgéﬁ??it%énﬁlg at?’éelgéltgg‘g.gf‘}#éégg%%t%asgéc/rrlgg#lédgg 9%1& onﬁ}(’) jeect are
used for eafdml di splay format and may be instantiated and destroyed as
necessary. The second control subsystem 305b supports a simlar set

of object instances. The maj or difference being that they are
configured for.control li h nd .vi deo subsystem 303. 20 The
messages thé‘f’dffrg‘%é’“;‘@“‘l@?é’f&’é%%’%ﬁﬁ‘%‘?ent subsystems wi |l now be
described. < chan:+[Ma8genent Su@%na@&gant&l P Ochan RSN 3hAR By subscribef

[

managenent subsystem 306 tells the audi o subsystem 304 how many o&@.t_roI: 25

subsystems 305 to connect to, whkillifg front telphsnbsysbend; (hovaileblebnnect to,

-?-Rgs\gh Im(;g sagé 4753(6 n? E‘ge; Oir rr;dio]? gﬁl:aeségw]l ocrgvf't?zgi[ ghoalnngluc o igsegi]sgoon%ected.
<group:&$ > File play-back on virtual group group has ended
normally.
< group:&X > File playback failed or terminated abnormally on virtual
3] | group group.
< chan:$> File playback on virtual channel chan has ended
normally. |
<chan:X> File playback on virtual channel chaz failed or
terminated abnormally.
20 <chan:data> Subscriber on virtual channel chan has pressed a digit (0-
9,%#). data is the digit pressed.
<chan:0"> Outgoing call on virtual channel chan is connected.
< chan:O$) Outgoing call on virtual channel chaz has ended.
< chan:0X:e> : Outgoing call on virtual channel chan has failed. e
25 indicates the reason (1 = temporarily failure to complete

call (eg number busy), 3= no answer from remote, 4 =

permanent failure (eg NU)).

Control Subsystem to Audio Subsystem

30 These messages arrive from interactive format server object instances with the prefix
“I”



Where the count is the nunber of the control. subsystens 305, subl is the
nane of a WO 98/ 51068

PCT/‘GB98/ WIpt$#51068 PCE/5B98/01262
control subsystem 305, ddin are the |nco'h:?3hg Direct-Dial-In nunber (s) (i-e
nunber that was called) associated with this control subsystem 305.
Audi o Subsystem to Management Subsystem 5 Messages to the master are just
| ogged i n t I8inglesheinel 6gmirahds (prefik f¥pce may take any form

Audi 0 Subsystemto Control Subsystem <chan:

Connect i on owia ¢wadileldfitednd| chblay bhe ﬁlﬂ(ﬁﬁll@tﬁ@mﬂ@ﬂ t° Vmual Channe] Cf"m

calling fro el e nunber cl abl e

Subscri ber g#"&?‘% % eT1anne| %ﬁ&ﬁgéﬁtﬁfl&f ‘%‘l“éﬂ chanel § grOup &$ >
File play- baéSkop)EhaYl' rtual gr OUP StopUn 1SS a@c‘i\qgﬁion virtual channel chan.
normal | y. < group: &X > | ayback failed or

term nat ed adbiv chakl y on vi rtual Plap live audio on vn'tual channel chan. gr oup
group. <_chan: $ > File playback . on virtu channel chan
has ended SNoLive chan Stop playxng Lifie pydip jop virtual chan é_‘{aﬂn( >

File playba | channelschan failed o
term nat ed agbtrmrcr]?ﬁ{iln%%% { < chP r%(;ed‘gf guigoins dllto t'slefgﬁonsecnrul %err ngﬁn%frlpflual

channel chan has pressed a di gi tvit€=l channel chan.

9,*,#). data is the digit pressed. < chan: O > OthOlng
call on virtsEadGallzheel chan is Eudthecowgoing call os vitvasl:cbginel chan.
Qutgoing _call on virtual channel chan has ended. < chan:OX:e >

Qut goi ngcall on virtual channel chan has failed. e 25

i ndi cat es ”’@oﬁfi?&ﬁ@céﬂxmﬁn@(ﬁ?%@“é”}:y failure to conplete

cAdd confchani [chan2.]  Add the virtual channels chann to virtual conference
group conf.
cRemove conf chanl [chan2] Remove the virtual channels chann from virtual

15 conference group conf.

Multi-play group commands (prefix “m”):
mStart grp file [chanl..] Start file file on virtual group grp (and add virtual
channels chann)
20 mAdd grp chanl[chan2.]  Add specified virtual channels chans to virtual group grp
.mStop grp | Stop the file playing on virtual group grp

mRemove grp chanl [chan2] Remove virtual channels chazn from virtual group grp

Management Subsystem to Control Subsystem
25 <M:S:count:screenl] screen2] > Set up count screens, connecting to the comma-
delimited names screenl...
<M:Lidle> The name of the default (idle) interactive format server

object instance to use (usually “ifidle”)

30 Control Subsystem to Management Subsystem

As with the audio subsystem 304, messages to the master are simply logged. The



call (eg nunmber busy), 3 no answer fromrenote, 4 =

pernmanent failure (eg NU)). Control Subsystemto Audio Subsystem 30
These mes‘s@gg/gm@grl ve frominteractive format server objegicT/ggdsmiges W th
the prefix WO 98/ 51068 .34. _ )
PCT/ GB98/ 01262 - 33-

Si ngl e- channel commands (pref i x "s") sPI ay chanfile 1 [fil e2. ]
Play the fil V|r

chan f11e  messitdnartle BBAN G olnet ¢ Pyes ORRE Rinafcluish che pREESRES 10
Stop all DSP activity on virtual channel chan. 5 sLive chan

Play live audio on virtual channel chan. sNoLi ve chan

St op pl ayi ngheifive feldisteten theviypt nhthedhgrnely. bhian telephonys@aht “IChansarievimer

Pl ace an out 0| ng call to ]Sgl ephone nunber nunber on

virtual cha Mgye event Lg Of dEaympatqysnt- End the outgoing call on
vi rtual hannel chan. 10 Conf erence conmands (prefix "c"): cAdd
conf canl [chan2..] Add the virtual channels chann to virtual conference
group conf. Tele hoﬁﬁgme conf chanl [chan2] Renove the virtual channels
chann from vi rgual conference group conf
Ml ti-play oF m/pamdyﬁ'nh}kls ( pr ef iAxsubstriber has diaHel ar on yirpal ph?elr{egdmﬂfrorp
Start filefile on virtual group grp (and add virtual

channel s chann) 20 mAdd grp cha™l [chan2..] Add specified virtual

~channel's chang.chp,. W rtual  group1§Rubscriber on virtual channel chan has disconnected.

\—- .

10
User Events
<Utscreen:chan:+ > Virtual channel chan has joined screen screen.
< Utscreen:chan:-> - Virtual channel char has left screen screen.
<Uscreen:chan:Rifile> - Virtual channel chan has started to record file file while
15 on screen
< Utscreen:chan:R$ > Recording has finished on virtual channel chan while on
screen.
< Utscreen:chan:comprvote:cli> Subscriber on virtual channel ehan has entered
competition comp leaving vote as the answer (will be ‘7’
20 or ‘8°) while on screen.
< U:screen:chan:GJ:id > Subscriber on virtual channel chan has joined the game
| * on screen screen and is using game id id.
<Usscreen:chan:GL > Subscriber on virtual channel chan has left the game on
screen screen.
25

Domain Events

< D:screen:+ifs> Interactive format server object instance ifs is now
controlling screen screen (domain enter)

< Duscreen:-ifs> Interactive format server object instance ifs is no longer

30 controlling screen screen.



nStop grp Stop the file playing on virtual group grp
nmRenove grp chant [chan2] Renove virtual channels chann fromvirtual group

grp* WOMS/SM$8NENt Subsystemto Control Subsystem 25 — BCT/GB98/01262

M S: count : screenl[, screen2] > Set up COWAt screens, connect i ng to the
comma- delimted nanes screenl...

<MT: idle> The nanme of the default (idle) interactive fornmat
server Format Events obj ect instance to use (usually
"ifidle") 30 Control Subsystemto Management Subsystem As with the

audi 0 subsys€EmrRendatassages t ol hevateracte fogmat serYRsiapIgch fykapce fagrroliing

WO 98/51068
PCT/ GB98/ 01262 _ screen screen thought daza ought to be Ioggega )

nmessages arrive frominteractive format server object instances with the
prefix "M. The first field states the type of the log entry. be it
a tel ephony @omtpd] subsystamisevidevsubsystem ' U, a domain event 'D, or a

format event. 5 Tel ephony Events <, T:chan: + [:cli]. >
subscr i ber Hibe farm ofehesermemess densars o thbrp;ﬁﬂf ?Qfmati ic’be displayed an

cli. : <, T:chan: -. > . T Sl V] hannel
chan has di stéf') ﬁ?\%sgfué:&.onféthe wde‘f)%%bl’syﬁe\f@ﬁ? §2’%l6§‘ Gri"ﬁp gger %g%&%c%gﬂé?rkt}ge

Virtual chanpghagRafoltis skRieP8HjeSCha8Aces WifleR “O” prefis U screen: chan: - >
Virtual channel chan has | eft screen screen. < U screen:chan:R file >

Virtual channel chan has started to record file file while
10 Controller object instance to interactive format server object instance
Domain Messages
<D:screen:+ > Enter the domain on screen format screen (1.e. start
controlling the screen)

<D:screen:-> Leave the domain on screen format screen (i.e. stop

15 controlling the screen)

User Messages
< U:screen:chan: +:count> Virtual channel chan has entered the domain on screen

screen, and has been here count times before.

20 < U:screen:chan:-> Virtual channel eban has left this domain (from scsreen
screen)
< Utscreen:chan:data > data has been received on vitual channel or group chan.

Special user messages, which arrive via the controller object instance, have their datz
25 field as follows:
Cicli The user defined in the rest of the message has CLI i
Lidata The previous interactive format server object instance of
this user specified that data should be sent to the new
interactive format server object instance after the

30 channel is connected. Data can be anything.



15 on screen < U screen: chan: R$>
Recordi ng has finished on.virtual channel chan while on .
screen. WO 98/51668U:. scr een: chan: conp: vote: cli > Subscri ber ®aT/EBR98/062channel

chan has entered -36- conpetition conp | eaving
vote as the answer (will be '7" 20 or '8').
while on screen. < U screen:chan: GJ:id > Subscri ber on virtual
channel ch@pdadle Bbf&@tdinEﬁaﬁcéJﬁ%_a%es_ on
screen screen and is using gane 1d id <U: screen: chan: G.>

Subscri ber ¥8saréent-Gal channel direperbaslehed thetdomayaon sareen screen.
Screen screeg. 25 Dopmai n Eﬁ/ent S . <D:screen: .+ ifs>
I nt eract i ve~ el bainlerl] Sbj eckius inseracréve formay seryps gbject instance has been

controlling screen screen (domapwn_ener : LN ~LLI32 1
Interactive format server objec Io‘l:agesc{ ﬁﬁ%%uﬁcfssoﬁgeﬁﬁﬁ F(;ﬁsgsedr'agﬁéwe

control lsing screen screen. nun¥erSRA13KAS The only valid resource is “G” for

PCT/ GB98/ 01262 . -35 -

For mat Events <F: scr een: datgaoup. Valid typesare “Mit for axultiplayfgsonmtander ver
obj ect instance controlling screen screen

t hought data ought to be Iogged‘p”f°‘5°°nfﬁf(§ﬁfer%g'. §|§b@%‘£§%"90ﬂﬁ deo subsystem |
The form of¢ g,@%:ﬁ%gges dep%@?’e%n?ﬂfé{}%g%g&gééﬁ 14 feBie #;&E%%éz‘,?“%o be

di spl ayed and onstruction’o 'de0 subsyste 03. They
are recei vedSidrem@idats > i nt & achledile ré@EAEL Server object instances with
a "0 prefix, 10 Controll er object instance to interactive format
server 18bj esb:sarepmtSedate™> A ‘snapshot’ message from the schedule.

<S:screen:U:data > A special user message.

Qutput Messages

< S:screen:data> The output machine screen has sent data back to it’s

15 interactive format server object instance.

Interactive format server object to controller object instance

Controller object instance directives

S <@:sec:milli:data > After sec seconds and m:/lz milliseconds return data to
20 this interactive format server instance.
S < D:screen:IFS> Change screen format screen to be controlled by

i interactive format server object instance
S<rt:+mum> | Request num amount or r resources of type g.
S <U:chan:screen[:data]>  Change subscriber on virtual channel chan onto screen
25 screen, sending data to the new interactive format server

object instance once the user has been connected ?.

Messages sent from the interactive format server objects 425 via the controller object
instances 420 have there prefixes stripped before being dispatched by the controller
30  object instances 420. The prefixes are simply to inform the controller object instances

420 of the destinations of the messages.



Domai n Messages < D:screen:+ > . Enter the domain on screen
format screen (i.e. start . controlling the
scréen) WO 988068 screen;: - > Leave the domai n on K/eRWHY2mat
screen (i.e. stop 15 -37 - control ling the screen)
User Messages < U screen:chan: + :count> Virtual channel chan has
entered the domain on screen screen, and
has been here count times before. 20 < U:screen: chan:- > Vi rt ual
channel chan has left this domain (from scsreen i .

screen) The epesaniereof tiapnesdat embodiateat el nosebe descabadoesingexamplaty

channel or g0 han. Speci al _user .nessa whjch argd ve vi a,the
control | er %{ﬁ?@%{ qu Fefsanddiserarpions fagd i : ‘feéerﬁ?ace‘g&zg‘geﬁé ¢ 6$I gilﬁé‘.ﬁm ly, the
Ccli acn-fa_l-lg [messages sent will ot BELecitRl! k v3r,[thE r&Et catf refd? @0 TRE 38R Nas

CLI cli. e previous Interactive formt

server obj edist bfigtessage fof further details. this user
specified that data should be sent to the new
interactive format server object instance after the 30

g,g?-/n Q;glgg} 8 1;@%”&% gtgge 1?1%13 oggrgtigg o? r'gl){et {J‘xl'ers]g'it embodimentvxs%)thge%f?jiggg i

Control | er QbingehrakidalARkEcIHRR1305 stems 3058; 35b SR audd subsystem 304 and the
Prepare to | eavé the domain on scréen screen. < S:screen:R [r:t:n[,n]]

> This int evidet subsystemsi32, 363.vEachotifles subspatmrid2, seswhkbarequired to

Purbors Tl IRSARAG: & THBLU ARG SpEnso s alsof Geser Wil equire sill or moving

group. Vali qrr@é? Bi%es 38 chdd Al mlt bh 18U4RY  HoIUP disRMives 363 of the video
processors 321, 331. To do this an operator uses the management subsystem 306
transmit the files to the video subsystems 302, 303 from a storage device (not shown)
via the control subsystem 305 and the ISDN network 314 during system downtime.

15 The operator uses the management subsystem 306 to transfer audio files for

accompanying the pages from a storage device, which may be at the management
subsystem 306, to the audio subsystem 304. It is to be noted that the image files are
transferred while the system is off-line. Accordingly, video files can be transmisted
using a much greater time than their playing time, thereby reducing the bandwidth

20 required for their transmission.

Once the audio and video resources have been distributed, the operator uses the
management subsystem 306 to instantiate the main objects of the control and audio
subsystems 305a, 305b, 304 and set the order of the display formats for each video

25 subsystem 302, 303. An interactive format server object 425 is instantiated for each
video subsystem 302, 303 in respectively the first and second control subsystems 305a,
305b and these in turn instantiate screen definition objects 427 corresponding to the
initial display formats for respective video subsystem 302, 303 as specified in the
schedule object instances 424 of the control subsystems 305a, 305b.

30

The interactive format server objects 425 make calls to their respective screen



"C' for conference e.g. < SOR[GM1,5] > < S:screen: F:data >

- Screen screen has been sent the format nessage data. <
S: scr een:yWipdakes A schedule return. 10 = <S: screen:%ﬁeﬁ@mz& :
A 'snapshot’' nessage fromthe schedule._ 3g. <S: screen: U. dat a> A
speci al user nessage. Qut put Messages < S:screen:data >

The out put nachi ne screen has sent data back to it's 15

i nteractive %or.mat Eerver ob% eg% %nst ancf?.. .. .Int era{it ive format server
obj ect to SHIEPR & JegbPEERe Sﬁ -ahewmat defingion desp fssretyype E‘ithen‘ﬁlfedﬁ‘éé’e o
directives formar §r§@d§c§§t Eﬁ:l)sjt%ésd@saana then disphtch& 1°§& v?fe%%ﬂg%rs?ndss%il !

mlliseconds return

i nt eracti ve3@3oviaahe caitidler bbjetEine@nces 420. S < D: screen: | FS> Change
screen format screen to be controlled by
I nteractive format server object instance S<r:t: + :num>

Request su Of _k,resource f type Q. . <..U ghan. screeh[': dat a]
O e ahge "Lt EBE R PG D2 reneer i fapmerddfiniirs Bade” s il
screen, sendisplay €etndic! B S ] t:] 5%, r :

obj ect inst anﬂcs:lgyoncettlheIS ugeessﬁl;\ggé% %ﬁﬁég\rﬁ%{#e 2 3827 Yhe pf\‘%%gsé)égglé}éeﬁ’t
from t he i ngemeratesi coenthadsdor servwiddo cabd 864 6n 4Rbbasisofttheforant defihigionahi£ct

i nstances 4§g h%ée there prefixes stripped before bejing dispatched by the
control | er $8€ ViogRcand;36b sespanesty thew copmandsdry gasecasing the rphge amthienf or m t he

%ntgrs?gllgg S&lpélgf ScrbdP3 AN 483 his case, #9000 EiﬂSla‘;jr%%Hp?%Es' s?rrﬁ%lyoi figllaeof rég?oi%ges '
PCT/ GB9&/ 01#RH an invitation to call 2 telephone number, as shown in Figure 6, so it'is 86t
necessary to retrieve any background image files from the disk drive 363 or include

video from the tuner 325. However, the initial display could include moving or still

images if the designer so wished.

15 The second video subsystem 303 operates in the same way as the first video subsystem
302 to produce its initial display. In the present embodiment, the initial display
format of the second video subsystem 303 is the same as that of the first video
subsystem save that the telephone number displayed differs (see Figure 7). The
telephone numbers differ so that the audio subsystem 304 can determine which

20 display screen 323, 332 a public land mobile network subscriber is seeing.

While the initial displays are being set up at the video subsystems 302, 303, the audio
subsystem 304 is instructed to start up by the management subsystem 306. During
start up, the audjo subsystem 304 initialises the channels and establishes network

25 connections to the control sﬁbsystems 305a, 305b.
The system 1s now online.
A first public land mobile network subscriber takes up the invitation to call the

30 number displayed by the first video subsystem 302 using his mobile station 327. The
call 1s routed through public land mobile network 311 and the Public Switched



The operation of the present enbodinment wll. now be described using

exenpl ary display formats and user actions and with reference to

Fi gur es 6WOP8ER068General |y, the ‘actual |y messages senPCHOUBS/ABE2 he
recited. However, the reader can refer t@%che above 5 list of messages
for further details. The first stage in the operation of the present
enbodi nent is the off-line configuration of the control subsystens
305a, 305b, TelphateNertdbls 367 emhaA8DANEbridigation card B4R of tishndit aibsys3ed, 303.
Each vi deo subs%‘stem 302, 303 will be required to 10 produce a nunber of
di spl ays. S3f#, The syaee ofihle realfchamred foninstance geannel 9% rorrespongingrig the line,

i mage files and these files, nmu I into the disk drives 363 of the
vi deo 6?8%83%‘3?%‘:1??5?3 %%TW%W an operator uses the nanagenent
subsyst em 306 transmt the files to the video subsystens 302, 303 from
a storage device (not shown) via the control subsystem 305 and the

~ | SDN net yor KThzlérvddbbjegr ofihle agdidonbiyistetn 304is infbiithed f this eventaed redponds
managenment subsystem 306 to transfer audio files for_ acconpanyj ng the
pages from ac sheeallhy cansingan afhheok signal se bagendratedn Tdisplacss the changghiy st em

306, to the audi syst 304, lt,is to,.b t hat, the | e fylhes are
transferred taﬁ%ms V’Sf\ghfr? gha&nfal_ thffé.thﬁm%ﬁﬁgﬁf: E}{ﬁ s&évc?rﬁ%%@g&c be
transm sted gdio suB$stin B0IRER 18R HHeCthe dallBd hibet, hf‘slr{g IDAYdndddEhifes chber eby
reduci ng the bandwdth 20 required for thelrr transnm ssion. Once the
audi o and vivideo subsystent 382,303 drdye evhich sterdal s dnadermdapesaguentlyskes t he

managenent subsystem 306 to instantiate the i.n objects,of, the control and
for B hi

audio 10 JEisEFEVe frmpsservenobisct 1gganeeiiode mesages shouldke ¥nkp| ay
formats for Vi tem 2. 303. An_.intenactiwverfor erver
Do) oot ane FERRR: Heffied the PUPRYSRENTofng GRver il 7RG LRI LIRL P

respectivel Yubdyetebd B05a, ththeree @BfcCidRiahed 400URHY Siecfile &Sthpol subsystedh) 2Bjeaind
these in turn instantiate screen _definition objects 427 corresponding to

t he i ni4P2ato windpl messigertmahe fifso comwelsubsysvam ¥08e & he divsryoonenel 8gaysteos as
specified in,the. edul e abject ,ijnst.ances, 424 gof t.he,control
subsyst ens it 1S i@% maps re%apﬂ‘fleﬂaéi‘i ch g?erﬁi’ﬁ THYH CE5D A dopwalyos
make caljss (Radki) d.g VRBATLYFel 367, 68 Rhould be noted that separate channel and group

maps are maintained for each interactive format server object instance 425. Finally, a

NEW_CONNECT message (< 0:+:0171 600...>) is sent to the first control

subsystem 3052 by the control subsystem object instance 402 of the audio subsystem
304.

20
The controller object instance 420 receives the NEW_CONNECT message via the
audio subsystem object instance 421 of the control subsystem 305 and passes the
NEW_CONNECT message to the interactive format server instance 425a for the
first video subsystem 302. The first interactive format server object instance 425a

25 calls the screen definition object instance which responds with a change display
format message (S < D:fnitial:IFS1> which is passed to the controller object instance
420. The controller object instance 420 then obtains the next format “T'weeny1”
from the schedule object instance and instructs (< D:Tweeny:+ >) the first
interactive format server object instance 425a to destroy the present screen format

30 object instance and instantiate that for “Tweeny1”.



WD 98/ 51068 : .
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definitiwg@aeaat | nstances 427. Format definition data iBcr/eBesmeiesk t o t he
i nteractive format server object i40st ances 425 and then dispatched to
t he video subsystens 302, 303 via the controller object instances
420. 5 When the first video processor 321 receives the formt

definition dataf i ts,initi . dj - LIsS: 361
Ctoros i1 AR Embty tisiisth Hrmas objec ASPhGbelP [iBlmiatde? YRR AY |
comands  f oforifiedifigen datados BBweshylihevietsisshed senbeo tioy fimt videb subsybrem dat a.

The video card 366 responds to these comands by generating the inage on
t he d302ntiayhesameriles 2Bject instahiest20af ahe fitse comiire] subseterp|38§2 afesrpri ses

sinply a figld of cql,our . 10. | invitatiop to call a tele e
nunber, as g*ﬁ’é%then ?Eﬁﬁ% S@,‘PP:?\éy'l itIE“’ialg"""r‘FtS"EV1 screen q{g’c?égglfﬁﬁ"tsﬁnfeeﬁ}? ‘Q% any
background | I : ' ' [ i from
the et sPERdfah IAERcHbR T« MAaflORRllhy S) Aol e 20t re iR ||

i mages i f tfw%dfﬁiv@fl‘@fméﬁxemgﬂd 10 thé&lliréFTdﬂzbs&Hﬁﬁ.nﬂ’hw mlesagelib sy} mimid03
~operates in the sane way as the first video subsystem, 302 to, produce
its initialthi“Chprefix tpmhe tusdip sehspsremeitddyi the sontroler objeqtiingtanfie43P aya the
format of the,.second video subsyst {n303 is the same as that of the first
vi deo audig) Syhsy sHAg @xfﬁﬁ¥%FﬁZ'telephone nunber di spl ayed differs (see
Figure 7). The t el ephone nunbers differ so that the audi o subsystem
304 can determ ne which 20 di splay-screen 323, 332 a public |l and nobile
net wor K 76 ubThe infeesagt & reegveddy the first covriol prddess dbjéct irstarde 4p2agfthanedivei ng
set up at the video subsystens 302, 303, .the audio sufysystem 304 is

i nstruct ed $upsEremi30dp iﬁé%ﬁ’r?iﬁ%ﬁto%%wgﬁ”éﬁf‘%&enﬁ&ﬁ? ﬁ&‘e‘:h°£°§tart

up, the audj;o subsygtem | PHALL R . e L: S
et vork 25 tsSHEEBieETodReq R0 uich 3P B G LR e £RIgE e
systemis ngmcedbt Bfthe voice resource card 347 and routes the outpure of the digital signal
processor to real channel “0”. During the playing of the welcome file, channel “0” is
15 in the SFP state to ensure that the whole welcome message is heard by the subscriber

unless he terminates the call.

The first video subsystem 3 receives the format definition data and sets up the static
elements of the display as described above. “Tweeny1” is shown in Figure 8 and has a

20  parterned background 100 defined by an image file, two video windows 101, 102 and
an eliptical region 103, labelled “continue”. Instructional text is also displayed and
instructs the user to press “1” to hear the audio for the lefthand video window 101,
“2” to hear the audio for the righthand video window 102, # to continue to the next
display and * to listen to help.

25

. Although two video windows have been defined, the video is not played immediately

because of the need to sychronize the videos with their accompanying audio files.
Therefore, once the first video subsystem 302 has reported back that the display
format has been set up and the audio subsystem 304 has reported the end of the

30 welcome message with a FILE_END message (< 0:$>), the first interactive format

server object instance 425 calls its display definition object instance 427 using the



A first public |and nobile network subscriber takes up the invitation to
call the 30 nunber di splayed by the first video subsystem 302 using his

nobi| e st 98510827, The call is routed through publi CGTARPSPEHE e
network 311 and the Public Switched  -#1-WD 98/51068
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Tel ephone Network 307 to the I SDN term nation card 349 of the audio
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consequently the 10 interactive fornmat server obhect insit ance, 325 to which
messages shi\2hdhésecallemethods of thesarver obiediinstancg 404 &0 srarplaying dherct i ve

format server instance 325.in,the first cqntral «q> a, the
server obj ¥FOTRETARE gwiagﬁki) pEng e PrarR e’ch%t FOYP ol b%%g%ééﬁ‘)%?g%t

402a to Sen&trﬁﬂ%%aw.t%& Biest fihdeSdcriGO R ik s&vBSYS@ThARce DBReRdythbse
control subsyste obj ect instance 402a maps real channel "0, in which
the cal |l armissegbs toohhar fespéatitvadhst'ﬁﬁtionhmhsahpalgy gimultaneonsly.channel "O'. It
shoul d be noted that separate channel and group maps are nai ntai ned
for each interactive format server object instance 425. Finally, a

NEWCONNECT <1034 4+ 0173 e ) fi .
subsystem ﬁéﬁg%g]t&fethgg’rfp }a Id7e£1 G ggo%s?%%&ég%tg%%qﬁazé%tgﬁ%ﬂgﬁlgkﬁégéf fo?%gé gg%i o]

subsystem yideo dMbysté 302 to st€plapitlaQktdtd wBiefile ihnhé AghthaddGrindo®i M2s t he
NEWCONNECT nessage” vi a the audi o subsystem gbj ect instance 421 of the

control subsyd; sebs8shllysunplaacouslyrends 2 mepagy wokmEEtiombsERRm 384 £ &art
nteractIve o sever Lo anee 258 Lot Aleer o bEil, W PBRESY! o
15 real multiplay group “2” for playing the accompanying audio file for the second video
window 102 and maps it onto virtual multiplay group “2” for the first interactive
format server object instance 425. The dispatch of a video play message and the audio
play message, for the accompanying audio, may be staggered, typically by a few tens
of milliseconds, to account for differing response times of the audio and video

20  subsystems.

When the playing of an audio file accompanying a video in a window 101, 102
finishes the audio subsystem sends a MULTI_PLAY_FILE_END message (<4:&$>
or <2:&$> as appropriate) to the first interactive format server object instance 425.
25 Similarly, the first interactive format server object instance 425 is informed when the
playing of the video file finishes. The first interactive format server object instance
425 calls to its display definition object instance 427 using these notification messages
as parameters. The display definition object instance 427 returns the audio and video
file play commands again and the first interactive format server object instance 425
30  sends them to the audio subsystem 304 and the first video subsystem 302. This keeps

the audio synchronised with the video.



25 calls the screen definition object instance which responds with a

change di spl ay format nmessage (S < D.InitiallFSI > which is passed to
the contrgl) ffs;gl €ct instance 420. The controller ob}@ﬁ&B% debance 420
t hen obtains tf11e next format "Tweenyl' _42. fromthe schedul e object

I nstance and instructs (<D: Tweenyl:+ >) the first interactive format
server object instance 425a to destroy the present screen fornmat 30

obj ect instance and instantiate that for "Tweenyl". WO 98/51068
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sent, i nusidentified the didit that Bhd B’eeh@)rés@&i DR 94404 Y hheie] 36ktefPonditg; to the
control | er object instance 420 via the audi o subsgstem obj ect instance

421. 10 Tewbchawehigewhich the dignsdDTME Is:gnillwmrechr'E prasaetssacsiveect

i nstance 402a of the audio bs .f.i.rst  control E ess
obj ect i nst 8&‘&@'2@%?@%&%@@6&%@%@&% SPla‘YEl 15‘8?\?@?“65}3% 425‘1 ance
400 whi ch Shﬁﬁé%et xli)lgss]; 8%%5 et AYEH rgﬁr cfjrhgis %L fc?t?x@t rst \gd q Processor

of the voice source and routes e ou I gital signal

processqp t %Bs?&kmcﬂm&ﬁd lthe &idio Bulssy@nd 50e ipHRMinochat tHmewlBeo wEsHdslte,
channel "0" is 15 in the SFP state to ensure that tfhe whol e wel cone

nmessage i s H&ango e audio farishe leftband video windews A@Oﬂhnm{nﬁt%fsrs't meeragtive
Che static. o SHERREchRete gy siday eRiBB Y sses it Sidaiiipres o
shown in Fi go4 & &&ﬂeuma&aana%” t&air&eu g:ﬁﬂnﬂﬁf keupurid 2484 Saki m%ﬁcdaxx an’

|mage file, two video w ndows 101, 10
message to the first video subsystem 302 The control subsystem object instance 402

15 and the server object instance 400 of the audio subsystem 304 respond together to the
audio subsystem message by adding real channel “0” to the real multiplay group “4”
after accessing the virtual channel and group mapping tables. Consequently, the first
subscriber then hears the audio in the loudspeaker of his mobile station 327. The first
video subsystem 302 responds to its message by generating an indicum 104,

20  representing the subscriber, adjacent the lefthand video window 101.

If the first subscriber now presses the “2” key of his mobile station 326, the above:
process is repeated save that the message sent to the audio subsystem 304 is “mAdd 0
2” and the create indicium message has different parameters defining the indicium’s

25 position. The audio subsystem 304 responds to its message by removing real channel
“0” from real multiplay group “1” and adding it to real multiplay group “2” so that
the first subscriber hears the audio accompanying the video in the righthand video
window 102. The first video subsystem 302 responds to its message by moving the
indicium 104 to a position adjacent the righthand video window 102.

30

The reader will now be familiar with the processing of messages by the object



an eliptical region 103, |abelled "continue". Instructional text is also

di spl ayed and I nstructs the user to press "1" to hear_the audig for

t he *l ef t NARISHIHE0 W ndow 101, "2 hear the audi o YoFCBA¥O26Ynt hand
video wi ndow 102, # to continue to the héext display and * to listen'to
hel p. 25 Al t hough two video wi ndows have been defined, the video is
not played i nmedi ately because of the need to sychronize the videos
with their iasmocpafyhaapdiositeyfieme®4. In the itherss of darignbethdndetailedt vi deo
subsysten1%§§ has reg nteﬂ*baig t.hat the display format has been set
up and the ZASERBHILB \3%%@ BYLHEE T eported the end of the 30 wel cone
message with a FI LEEND nessage (<0:%$>), the first interactive format

server object instance 425 calls its display definition object instance 427

usi ng the if ar anp\@nR®he HPR8ubscriber presses the “*” key of his mobile station 326, the
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t f ' id b . 302 t. tart playi
First vi decthemp 10n sofsends a Dl BRI prdss teoke Bt it et ea A ebast 4 -
filel) tot ' . . h
a:J'd?o) S ugs y‘g@%%qqg%%%n §%§1‘é~1‘3 g@m’gﬁ@ r%[%&g i;@&%&’ ﬂ?:eoﬁgt? (gﬁﬁg}fgtsb% esx% e%

obj ect i nst geed408aahe Virtal tHahelconiespdndinp sy tconlabiannd] ih neiicmelee digi’s 402a
then calls nmethods of the server object instance 400 to start playing the
acconpanyi ng TA4H isigngl wassieyeivesh. nbhe firse insgeagpyeformanseryeraipect instansert28pondi ng

| st ancd 4 ko i AiRlay efinbidh gRIES, it R e s RS & ARk Rtk s
substanti al jsye2irf2Y & ﬁﬁ%qgesi}o\‘ thelfhdio subs?&th it hefirst BRerdbsw RYnfetd it | on

obj ect instance 427 returns a nessage for the first vi deo subsystem

302 to st arobjpitapstmycest2s eespoddybylemding ehesamiciseges itg bt dvardio wibsgreraml 52 to

and, substantially si taneously, sends a nessage to the audi o sybsystem
304 to star¥emove tXEF%“% nehd dedih wyulsiplay grPup “Fher a%Jc(?scn%caﬁgvﬁtaéﬁq 304
al | ocat es, I . reah: | £ 1 "2r far._nl ayi shine
acconpanyi n%%ﬁgi&(g%ifﬁ%p %glrngt%e&gg%ios n%’lz"\\/é1 yecggsgpglloc\%\fer‘%&gvﬂe%&g% Er?n'pg'hlet

ont 0 Vi 4 UafirsBittbiaRliRy/ f3 @t Rerved obj &k idsinck 4D5 hlsb Béifls aGhésysge to the fiestmat

server object instance 425. The dispatch of a video play nessage_and the
audi o video subsystem 302 to remove the indicium 104 from the fisplayed image. When
the help file has finished, the audio subsystem 304 sends a FILE_END message to the
first interactive format server object instance 425 and resets the state of real channel
“0” to ACTIVE.
20
If the first subscriber presses the “#” key of his mobile station 326, the audio
subsystem 304 identifies that “#” has been pressed by the subscriber on real channel
“0” and sends a DIGIT_PRESS message to the first interactive format server object
instance 425. The DIGIT PRESS message identifies the digit that has been pressed
25 and the virtual channel corresponding to the real channel in which the digit’s DTMF
signal was received. The first interactive format server object instance 425 receives
the message and calls to its display definition object instance 427 using the message as
a parameter and is returned a message for notifying the first video subsystem 302 that
the subscriber is ready to move to the next display format. The first interactive
30 format server object instance 425 then sends the message to the first video subsystem

302 which responds by moving the indicium 104 into the eliptical window region.



pl ay nessage, for the acconpanying audio, nmay be staggered, typically by a

few tens of mlliseconds, to account for differing response tines of
- the audi g,k dgde0 20 subsystens. Wien the pl ayi pgrafBosonzazdi o
file acconmpanying a video in a wi ndow 184, 102 finishes the audio .
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appropriate) to the first interactive format server object instance 425. 25
Simlarly, the first interactive format server object instance 425 is
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si gnal mas theceineds theidentist ofithe esacispley fromat,fiothmtcasdPvesentebprct

i nstance 425a calls to the display definition pbject instance.427a

usi ng the MReBags fsemahp schedulecbieshinsiance 424 anebmsiracts SRR trart e fRIPAL st

video 10 subsyst.em.302 and.th udi bs 2 44 jenéli: L:0g t he
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I nstance 425 sends a "mAdd 0 1" nessage to the audi o subsystem 304 to

add virtual channel "0" to virtual nultiplay group "1" and a create
i ndi ci ulrp

The interaction of the object instances of the control subsystem 305a, 305b will now

be apparent and will be largely omitted from the following in the interests of clarity.

* The first control subsystem 305a sends the format definition data for “Presentation
Domain” to the first video subsystem 302 which then constructs the new display and
20 audio control commands to the audio subsystem 304. Referring to Figure 8,
“Presentation Domain” comprises a background 105 defined by an image file, a video
window 106 and instructional information. Initially, the image received by the
antenna 324 and the tuner 325 is displayed in the video window 106 and audio from
the direct audio feed 309 is fed to, for example, the real group “7” in the audio
25 subsystem 304. The direct audio feed 109 receives audio from another tuner (not

shown) tuned to the same channel as the tuner 325 of the first video subsystem 302.

If the first subscriber presses the “1” key on his mobile station 327, he will be
connected to the real group “7” and be fed the audio from the direct audio feed 109
30  and the first video subsystem 302 will display the video from the antenna 324, if it is

not already doing so. If the first subscriber presses the “2” key on his mobile station



nmessage to the first video subsystem 302. The control subsystem object

I nstance 402 15 and the server object instance 400 of the audi o subsystem
304 Tespo® BEEher to the audi o subsystem nessage bRCHEBPEBI262a]
channel "0" to the real nultiplay group Sl after accessing the
virtual channel and group mapping tables. Consequently, the first

subscri ber then hears the audio in the | oudspeaker of his nobile station
327. The fi323}the first videteambsyanS02 i3 BeZuced p@Eh\y atvided Slerfesrmade divk drive
generating an.i gﬁi gum 104, 20, representing the subscriher, adjacent the

| ef t hand viiPddnwppieshwindow and the aydio suhsystemsiO4ds msunctsd to play theesses t he

"2" key of his -l e st.athon 32 t he,,gbove . rQcess js,re ted save
that the neastal'g%nglggn E}Jeur]l 4 %Oﬁeeoréﬂﬁ?groéﬁbsly@éﬁw gﬁhtl?égsu%ﬁﬁgtberé Chan’?ﬁg"“ﬁnd t he
create indiggj] SE@Crekl b k{ermatg; et RLS ARLd M L imdigcium s 25
posi tion. The%ggg?o subseys g 304 ressf)o ds toﬁi}tsg rresdsﬂaggh%gapefprg\%hg r eal

channel 5  played'tofthesmbserdberrmHtprgssimg the S#pndtifles abelfi st domgol process thad the

mul ti pl ay %roup "2% sQ that the first subscriber hears the audio
acconpanyi tfsﬁ’ﬁ’é?s%]{?éés Tepdy FHemovgRPhand vi deo "~ window 102. The first

vi deo subsystem 302 responds to its nmessage by noving the I ndi ci um 104
to a position adjacent the righthand video w ndow 102. 30 The reader

VV\<ID| 19 . /ng\ivotég%ammei subsctfBeR hhdiRdiandahisd Kdis badyRdTASRSoMhE Hest QBhae!
PCT/ GB98/ 0 5BbBsystem 305a sets up the next display format, called “Tweeny2”. “Tweed2™is

i nstancgs of, the, audio subsystem 104, ,In, the interests of clarity further

det ai | dentjgakioy %‘Y‘?%ﬁ%%% E?rst "’F‘th%ipqﬁ@ng\V video windows and thay ti ne
the first sybsg A'ng,q-lg ES§Rs the "*" key of his nobile station 326, the 5
audi o subsyster’r§53 4 %ﬁ'{ent?1 ies that "*" has been pressed by the subscriber

on real channel "0" and sends a DI G TPRESS nessage to the first
server obj ect instance 425. The DI G TPRESS nessage

: gteﬁ{ ?fc |t Ie\s/ s];’fghrigﬁﬂ“éﬁveeﬂmé’i isthgingishieplayed, a sqsond gebicrber calle the audiabubsismme
correspondisfg ugi?lgthri‘sem['zgﬁltle st5i8e 9%, He%i%ecpl’ia}t'egea SLaLt, Smessage and may then
15 interact with the display 322. The second subscriber can selectively listen to the
audio for the displayed video by pressing the “1” and “2” keys on his mobile station

38. The presence of the second subscriber is indicated by a further distinctive

indicium in the display image.

20 Once a subscriber has indicated his desire to move on by pressing the “#” key on his
mobile station 327, 328, his indicium will move to the eliptical region. Until the
other subscriber indicates his desire to move on or terminates his call, a subscriber
who has pressed the “#” key will still be able to listen selectively to the audio for the
displayed video. However, when he presses the “1” or “2” key his indicium will not

25 move from the eliptical region.

When both subscribers have indicated a desire to move on, the first control

subsystem 305a sets up the next display format. This display format comprises an

interactive game (see Figure 9) in which each subscriber has control of a snake 107,
30 108 on the display screen 322 and must steer their snake to “eat” objects 109

appearing at random; the more objects a snake eats, the longer it grows. The



DTMF signal was received. The first interactive format server object
instance 425 10 calls to its display definition object instance 427 using

t he nessagsosisiogs par anet er and is returned a nessage parcads@izmadi O
subsystem 304. The first interactive feodhémt server obj ect instance .425
responds by sendi ng these nessages to the audio subsystem 304 to

renove the real channel "0" fromreal multiplay group "1" or "2" (as
necessary) I Sizg «pF 0cessor
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obj ect i nst ance 425 rﬁ; Di GIT PRESS nessage i denti f| e t he di t t hat
has been plesaspenseso theswbsernkerisidisconnectionnthela m@gmml ess Eh?el'eti

h I whi ¢
Cntoract i vaiy ol el oSt heoreond SR 13%@5%?%8 %Mééeage and
calI's to i iy gicupsdf wied iphad BRerPPiRalbet N"Thafic céaﬁopsmgst&besmasage as
a paraneter and is returned a nmessage for notifying th irst video

subsystlem 301ls phmgssage to thehfErss vidse sulisgsteins3 2aasing o towleletd thetihdichemfodi spl ay
format . first.integactive 30 format server object instance 425 then
sends the ﬁ%%%&%fédtwbs‘twrf. rst video subsystem 302 which responds by
noving the indicium 104 into the eliptical w ndow region. WO 98/ 51068
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After eachWikashgdirfusabidriber Bididatesiibeyshiteheiod)ake Hest RopiroLahspdedy t he
first interactive format server gbject instance 425 and its display

definition 3% setstup the gricdisplay fornmy, cailad "TWF@ty3f’nf"§W&elBY3t}’eS tdentigal toer ver
object nst 425 ter | | .0f he subscribers using the
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When the first subscriber indicates his wish to move on from “T'weeny3”, the control
subsystem 305a sets up the aext display format, called “Conference Domain”. The

“Conference Domain” format comprises the message “Talk to someone”.

20
At this point, it will be assumed that a third subscriber has accessed the system from
near the second video subsystem 303 using his mobile station 437 and has reached a
“Conference Domain” display format on the second video subsystem 303 which is
controlled by the second control subsystem 305b.

25

The “Conference Domain” display includes a conference access code, which changes
from time to time. In order to take part in a conference a subscriber must enter this
code using his mobile station. When a subscriber has entered the conference access
code, the relevant control subsystem 305a, 305b instructs the audio subsystem 304 to
30  add the subscriber’s channel to a conference group. Subscribers whose channels have

been added to the same conference group can talk to other subscriber’s, whose



display format. In the present situation, only one subscriber is using the
first -video subsystem 302 and the first interactive format server

obj ect | Wex 3668425 t herefore im'req;atel y informs thBCEEHRIBEII6Er

obj ect instance 420 of the first contrdl* Subsystem 305a that the

di splay format nust be changed. The controller object instance 420 10 then
retrieves the identity of the next display fromat, in this case
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will now be apparent and will be largely omtted fromthe following in
the interests of clarity. The first control subsystem 305a sends the
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subsystem 302 whi.ch then construycts. the new display and 20 audi o control

commands t @ve #&uallydmesr §H¥)§§§Féﬁ#@0ﬂb5¥§é¢f€$ 1"%30390 Figure 8,

"Presentation Domain" conprises a background 105 defined by an image file,

a video wi ndow 106 and instructional information. Initially, the i mage -
recei ved byWh&ethe first RIBs@IHR iBdaradlels tHsh td'Re%e 88 xhe TofirsPéubkpdleinetshe
vi deo wi ndow 106 and audio from the direct audio feed 309 is fed to,

for exanpl ep thheexwedibplagy tarmat, 2allech“Tweengddion the firs videpsubsysgen 30The dir ect
audi o feed 109 regeives .aydio from another tuner (.not .Shown) tuned to
The carfB ciaeeny Bas IrBtetfe pen A BrorHS e oY T itk actaulio Bl Rared.

If the first subscriber presses the "1" key on his nobile station 327, he
wll be connected to the real group "7" and be fed the audio fromthe
di rect audiRindlBeevHeQ2hafrs: silshctiber indicates histhesh so bsoretcanfr3m2 Tvrédnyd! sthe ay
the video fromthe antenna 324, if it is not al ready dai nfg so, If the
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98/ 51068 .
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»
If at anytime all the subscribers using one video subsystem 302, 303 terminate their
calls, the control subsystems 305a, 305b, sets up that video subsystem’s initial display

format.

20 During the above described example of the operation of the second embodiment, the
audio and control subsystems 304, 305a, 305b copy their messages to each other to the

management subsystem 306 for logging.

It can be seen from the list of messages that the second embodiment is capable of

25 making outgoing calls from the audio subsystem 304. For example, a display format
may provide information about a product and suggest that a subscriber press a digit
for further information. If the subscriber presses the digit, the interactive format
server object instance and the display definition object instance will send messages to
the audio subsystem 304 causing it to place a call to a sales centre via the ISDN

30  termination card 348 and, when the call is connected, connect the subscriber’s

channel to the sales centre’s channel using the MVIP bus.



327, the first video subsystem 302 is instructed to play a video file from
the disk drjve 363 in the first window and the audi o subsystem 304 is
i nstruct adobgseksy t he acconpanyi ng audio file on rear/gpsepe2l" and
switch the subscriber's channel from real group "6" to real group.

"1". Pressing the "*" key causes an audio help file to be 5 played to the
subscri ber and pressing the "#" notifies the first control process that the

first subscriber is ready to nove on. When t he subscri ber has
indicated that he is ready to nove qn, irst control Bsysten1
© 305a sets Upagitensien titbpiesgnd @ﬂhﬁ@xmem dw@wgﬁzﬂ—m 304rwatrﬁyr21t mgth 10

identical to vie for the di icdeo_wi dows

and the an m%?\g%‘éeﬁ%’a?\moﬁbl éﬁ.}%ﬁ}}?nf’ i éggftaware f%P Iﬁrgn m%ggg#mfgrean b']

bei ng di Sp'télb!ﬁi’one%e’i%ﬂ?ﬂxe’éﬁ&%%%érbﬁ*e fb@'ek&m féech@lSMSJseSﬂbﬁf{ﬁv&i‘é’db GSN?04

using his nobile station 328 pl ayed a wel cone nessage and may

then 155 i meewauds. Whehudtm@s;spﬂm@@é‘a’h thEhéeseﬂmrdecttmgmsnberexcan:ssages
e oo shbeaeF ol lmg 2T ot 538 RS 0 b e
second SUb§\9E§cp%[er "%hég&k &&sges% aflc bl e%g@bw ﬂava‘?? layed on dmkgwm in

t he di splay 1 nmag Scri ber cat esl
nove. on by 3pp eﬁ’ﬂ's@&hﬁm is' #raily tdtheRuBscriber forfahirk efefeats.on 327, 328, his

indiciumwll nove to the eliptical region. Until the ot her

subscri ber indicates his desire to rmve on or term' nates his call, a
subscri per ) pre sed t sty | |. able to listen
sel ect i¥el yA‘ler‘? Ff\g%ada?%f“ﬁéf et?fgsem mvenHPg 1M3V bF dessti ﬁgwever, when he
presses the "1" or "2" key his indiciumw ||l not 25 nove fromthe
eliptical reg| on. When both subscribers have indicated a desire to

move on, t tkfénrmgttodhginedlé» a microsathpyist 600 BObane@ed tauplargecdismxy 501 spd ay
0y 1'n' whi cribe Buple SRt LrlerhaeUresk 367 vsing AR Tor A SOCHEERo o ( he.
di spl ay scr %Sﬂc agz% &Bﬁﬁg}!&%&k?e{tar}c{‘ﬁ ¢ In ﬁ%{i«?f th@ didp ’Pab' 5BNNACh u}é)ﬁxs

- appeari ng ran e nore 4 snake eats: the longer
The 15 mobxle station 503 to interact with the display 501. The microcomputer 500 supports

a management subsystenﬁ, and audio subsystem and a control subsystem substantially -
as illustrated in Figure 15. However, rather than being linked by a physical network,
the I/O interface objects 402, 403, 411, 412, 422, 421 call methods of each other to
pass messages.

20
In the foregoing, the present invention has been described with reference to
embodiments in which a plurality of subscribers can interact with one video
subsystem simultaneously and in which there is 2 predefiheﬂl sequence of display
formats. It will be appreciated that the display formats may comprise a web with

25 formarts having links to one or more other formats. Such an arrangement of formats’
1s particularly suited a system having only one input audio channel per video
subsystem. However, navigation through a web in a multiuser system may be
achieved by acceding to the wishes of the majority with a random function to settle
voting ties. With a web structure, the management subsystem would not set the

30  order in which formats are used.



WD 98/ 51068 :

PCT/ GB98/ 01262 n - .
subscri b&¥&9%HA% urn their snakes to th gleft or the ri ghtPCBKIGA&%ra/eoézsﬁlzng t he
"4" and "6" . keys on their nobile stations 327, 328 respectively. '

| f the second subscriber termnates his call at this point, the audio
subsystem 304 5 sends a DI SCONNECT nessage to . the first control

subsyst em Thesidedebsyistepisdiave been destiibed 4sdraving scsingle doplayceresd BSINgQ6nds by

del.eting its record af the second subsgriber. In_r .

subscri ber h’éfﬂbﬁf ScHNhBEET BRe- tFRRVATH: %?CEle“s)ef?s‘PB’fﬁ%“ﬁyecg)zggor%%%rgelgfaﬁl?}e and
virtual ch el s : i ) ' W Scrhebss channel
from By b e e . A et o

subsyst em 30Gaealsedrdl@isplag pags of TEingRIMagOadcbadifg toh singhdormabsyst em 302
causing it to delete the 1ndiciumfor t he.second subsgri ber.
Wien t he f Fosthesnbes onbdisplay dnaysbesegimentedits dispRymABeHRFCOIHBE £ FOe cont r o

subsystem 305a sets up the.next displ f or mat ly) X ny3".

" Tweeny3" Fhan epeformay atadt S’égb&g‘émcﬁ%%@ff?g?femfgrc t%lé‘s:gf‘%%})&gnd audi o
files playegs o] Qvert é’&f‘é&ti&ﬂ%ﬁéfnﬁts Stips&edcber indicates his wish to nove
on from"Tweeny3", the contro subsystem 305a sets up the next display
format, called "Conference Domain". The " Conf erence Domai n" format

conpri ses the nessage "Tal k to soneone", 20, 1S poipt, it.wll be
ang med tha"theaﬁ?&ﬁbugt?% abwdeo Blas indescrabechasssing the IQ@& Qﬁﬁlfsfﬁ’oﬁ’r?' Iewillbe, ¢ he
second vi deo subsystem 303.,usi nghi bi e statio I hed a
" Conf erf@nc PRI5HEt "thﬁﬁr%ﬁe%}e% Wﬁ&? bsﬁﬂg ‘F\tgdélélél éﬁ@‘ééav‘faéée}%”zsﬁg'?y‘gt&?ﬁf " whi ch

i's control l ed by the second control subsystem 305b. 25 The
" Conf erence Donmin" display includes a conference access code, which
changes If a plueatity iofrwideo stibsystensrequiderhetsame akegpdate, this date sy dieence a
subscri ber drirsltjrsrgut?eg tugirngtargrgadcast technique, for instance using a satellite, or digital or
analogue terrestrial television channels.
15
The ISDN links 33, 43 may be replaced by telephone links, either fixed or mobile. A
portable video subsystem is envisaged which includes mobile telephone apparatus for

communicating with the control subsystem.

20 The microcomputers used to embody the various subsystems have been described in
outline only. The skilled reader, however, will appreciate that these microcomputers
may include additional standard elements, including disk drives, monitors, keyboards,

etc.



code using his nobile stati WieRiagecsubscri ber has entered the conference
access code, .tmésg Lk oo ol subsystem 305a, 305b instructs the
l Mmlsubscri ber's channel trrRcE®TIEHRENCE ~

audi o subwsgpssW804 tﬂ
group. Subscribers wh ve -50- been added to the sane

conference group can talk to other subscriber's, whose WO 98/ 51068
PCT/ GB98/ 01262 . -47 - '
channel s ar@hﬁﬁgbers of the same group. If a large nunber of subscribers
are using Conf erence Domai ns", they may be distributed anongst a
plurality of conference groups to limt the nunber of subscribers

usi ng any one conference group. 5 The purpose of the conference access
code is to lensur&noisiaracyug display STy COTTHTBINgnCI Ng are actual ly near

one of the vidgo subsystens.302,,.303. . . . Wien the first subscriber

ndi cat es MACURHQHIFEHAD FERBRFed far rebriving mdipserbRiceign Sgndls VRE VI next
di spl ay sf or8f cort@hhRAtiodVRERY A ) éd’é‘fatfﬂsg' hntrbl ﬁgﬂalﬂpé%b%h&éﬂcg% tht0
"Tweeny4" is identical to page "Twe%ny " save for - the video and audio files
pl ayed. receivdd andid gommheaitatibe sikhilsg subscriber indicates his wish to

. move on from "Tweeny4", the . first contrql subsystem 305a sets up the
di spl ay forarmm’\‘,\'ﬁ'ﬁglﬂﬁ m confighreditp regpopdde said contrel fignads ispmadsiandio 5

I f at anyti | the subseribers using ope video subsystem 302, 303
terminate tsﬁgf!ﬁ{em _va_*-sé‘_é’lnﬁésjph%’ecom?%gaggbsyst ems 305a, 305b, sets up that -
vi deo subsysyiged sub térh%clgdliﬁgld?%"lay meardsQEdHHgured 8 Be redpdnsig tb Bgidabove
descri bed exanple of the operation”of the second enbodi'nment, the
10 display commands to display on the display means images defined by image data,
wherein the video subsystem is remote from the control subsystem and said image

data is provided to the video subsystem independently of the display commands.

2. A system according to claim 1, wherein the video subsystem includes local
15 data storage means storing said image data for display in response to the display

command.

3. A system according to claim 1 or 2, wherein the video subsystem includes
input means for receiving real-time video signals.

20
4. A system according to claim 1, 2 or 3, wherein the transmission of the display

commands requires a bandwidth insufficient for the transmission of real-time video.

5. A system according to claim 4, wherein the transmission of the display
25 commands requires a bandwidth insufficient for the transmission of real-time video

having a frame rate greater than twenty frames per second.

6. A system according to any preceding claim, wherein the control subsystem is
linked to the video subsystem by a communications channel having supporting a

30 maximum bit rate of 64kbits s, the display commands being sent via said channel.
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other to the tem 306 for |ogging. I't. can be
seen frorﬁVP}?é/SF‘?@t o t he second eibodi nent PET/ERAHM262 of 25
maki ng outgoing calls from t he audi o sub%ystem 304. For exanple, a display

IThis Sheet Has B :
audi o and control su ee e ?ﬁﬂ? Fﬁ%‘a, 305b copy their nessages to each

f or mat may provide information about a product and suggest that a
subscri ber press a digit for further information. If the subscri ber
presses the.di giA syshn actirdingabiang prededidg claim, wiersigthobpmes] subststdis ¢s and

t he di spl ay d?fl ni.ti on object instance wil] send massages to t he audio
subsyst em 308 méutﬂgeswndéo ﬁﬂléé@ntaolo%gnaq%m@ thg pudiosaheysteny by isshing SDN 30
term nati O'luﬁaorgxbs %e ¢ V\QC e,call is connected, connect the

subscri ber' %%a{ﬂﬁgf‘ P %r@ag%ﬁ es centre's channel usi ng the WI P bus.
WO 98/51068 - 48 -

PCT/ GB98/ 01262 In an extension to the second enbodi nent, the audio

subsyst ém 304 | sApysmhdecbrdirtgho claim gwhentiarthecentrol sabsyoshirh és ¢onifgphaiwe and

software for generating ges fo bi | e t el ephone network

messagi ng §§?RPF‘3§° AfCHALIS %% éoll%@%g&ml?}fé"@ﬂwm acwlm\msvmt wor ks.

The audio C hastructa frapsmt text ssages

to a subsc??‘ggé/% gﬂ%&&e% {hqﬁg%e %’?ﬁsttg‘r?@n 'fud??él 24 ?gs?ﬁgﬁgge to key

presses by cbhﬂnandtﬂ"@ﬂ&sﬁélab@lb subfRten®Xd mike 39MRSIHY tieORIdRIdpea f Or exanpl e,

data di spl ayed on a di spl ay 22, 332 so that it is available to the

subscri ber copympuicatiansmeteokrmdio signds fok acbomparnhgtieTantingfimage pr esent

I nvention will now be descri bed. Referring to Figure 16, a

m croco’rqputer 500 is connected to a |l arge display 501 and the Publ i c

Swi t ched Tel ephog g}g;, public

| and nobi | e net wor |s%%%%@gﬁguﬁk%?EC%dm%%?%’hgh%rég%F%/ %324 and can use hi s
communications network comprises a public telephone network.

10. A system according to any preceding claim, wherein the wide area

Is  communications network comprises a mobile telephone network.

11. A system according to any preceding claim, wherein said audio

communication signals and/or said audio signals are conveyed in a telephony channel.

20 12. A system according to any preceding claim, including a plurality of video

subsystems.

13.  Aninteractive display method comprising the steps of:
providing a supply of images data at a remote display station;

25 receiving at a central station an audio communication signal via a wide area
communications network and generating control signal in dependence on the
received audio communication signal;
issuing from the central station a display command to the remote station in
dependence on the received audio communication signal; and

30  displaying an image at the display station in dependence on the display command,

said i image xncludmg a portion defined by image data from said supply.

L . [
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15 nDblle station 503 to interact with the di splay 501. The m croconputer
50 upports Beers Rbsycet e and audi o subsystem and a contr ol
subsyst e WG SHBIDEN! | aI u‘u uu! ml m ust rat ed in Figure 15. pEmaBssni2ee at her

t han being |inked by wor k2 - the I/Ointerface objects.
402, 403, 411, 412, 422, met hods of each other to pass
nmessages. 20 In the fore90|ng, the present invention has been
described with reference to enbodi ments in which a plurality of
subscribers can interact with one video subsyst em si mul t aneousl y and-
in which thére ﬁsmtlmdezd:eb:rdmwto&éqnem GV}[Eﬁ’eldlthp pegvision of & suppsly of ithagesi | | be
appreciated that the.display far 3 narise. . a web formats
havi ng | i nKRTMPHSSIEPTIRG %%gé datarie 2 E?r%’rﬁ*tage eyieaatihe sepals 5‘6‘11011 -or mat s
is particularly suited a system having only one input audio channel per -
vi deo - subsystem However, navigation through a web in a nultiuser
system pay1be A methdd @wxetinbgftoa&ﬁﬁmmr 1) whegeinithb pfovidiod BEa BEYpHy oY Wi th
a random function to settle voting ti'es. Wth a web structure, the
nmanagenent images pemprisexnrioviding a wetivingants reasiving rdzhtiviei video ogmals. s ar e
used. WD 98/ 51068

PCT/ GB98/ 0l 262 - 49 -
The video ggbsyaf g J&%@o#&ﬁ%?o@ﬁﬁ“?% gésh@rlébx%ﬂuﬁaes&ﬂﬂ stHsRd gy screen
usi ng one ormat at any Yyiven tire , each vi subsyst em may
conpri se adpplayabirinyand requirks sbarleridih asfficient frg the duatﬁxﬁrsaah of eéalBimd or a
different user. A plurality of screens may be used to display parts of
a singl’® i 8 according to a single format. 5 Furthernore, one display

. may be segnented to display inages according to nore t han one format

at atime, for instance so that different users can have absol ute
control ovey. the setRf dcedrdy foQIdTRE 5, sthe&‘é]ﬁ@ﬁ@ﬁ'ﬁnsmlssmn of Fﬁtﬁ‘dx%ﬁ ribution

of video files is described as usin t e I SDN |1 nks 33, be 10
appr eci at edomprandrhgsieesfa hapdwidth 1 mttrfbbtheetdansmmgordaﬁmabmnb ivided, €. Q.
di sks or tgges.
ving a frame rate greater than twenty frames per second.
15
18. A method according to any one of claims 13 to 17, wherein the display

command is sent to the video subsystem by a communications channel having a

maximum bit rate of 64kbits s

20 19. A method according to any one of claims 13 to 18, including the step of

responding to said control signal by issuing audio subsystem control commands.

20. A method according to claim 19, comprising the step of issuing substantially

simultaneously both a display command for causing a moving image to be displayed
25 by the video subsystem and an audio subsystem control command to cause the audio

subsystem to make available via the wide area communications network an audio

signal for accompanying the moving image.

21. A method according to any one of claims 13 to 20, wherein the wide area

30  communications network comprises a public telephone network.
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If a plurality of iWhIdébeeihlb relmplaceq re the same inage data, this data
. may be. distri but adcast technique, for instance using a
sat eI | i t eWORS/SHP6Si taI gue t restrial televi sSPeHCBAHPE? s,

The I SDN |inks 33, e rep

aced e ephone links, either fixed or
nmohile. A portable V|deo subsysten1|s envi saged whi ch includes nobile
t el ephone apparatus for comuni cating with the control subsystem 20
The mi crocaidput eAsnerhed atardimgadyuny loae vhtions 1 Buohzly sﬂmm'nhhv witdesmra
described in .outline ogg The Skl|g? gder ver, wll
appr eci at e fWARVPKAYRUSREVEED RPUPEFE 2 mo lfrﬁiiﬁP ARt B%F@"’éf ditional standard
el enments, including disk drives, nonitors, keyboards, etc.
Cl ai s 1. An interactive display systemconprising a display, a
mobi | e t el epioneAlRafbdccordingd@b aﬁy%ﬁ@ iof tfind 121 2 vHferéiRQaid a%ﬂi@y i's
visible, and processing neans including 5 conmmuni cati ons means f or

comuni ciat i srgnmiiratiore signdliand/ Qmaebmsxgnﬂar@cmy&i ma telephomgachsnivdi ng
responsive to a signal fromthe nobile tel ephone via the

comuni cations means to change an inmage displayed on the display, wherein

t he prfces il e

t el ephone v?g th%qugm CBEI#}EE%OEP&%MQ gﬁ% %Hesg,lé}%dnfe{ng{?ghg I%gllﬂs)}to t he
nobi | e t el eghordlivg thetdigplabOaccorditint s abtoddSprioRAMS and user inpd- comm@n&ﬁ%ﬁﬁfn
according to cl a| m 1, wherein the processing neans conpri ses:

an audi o sutisgstlephansnieryorks avieseinrthe vseviinpptaodimarsiseompirisatélephaziegnal s vi a

10 dialling signals.

25,  An apparatus according to claim 24, wherein the processing means is
configured for controlling the display according to user input commands input from
different sources via the telephone network.

15

26. A system according to any one of claims 1 to 12 and claim 24 or 25.

27. A videophone system for use with mobile telephones comprising:
a first video subsystem including a display and a video camera and located in an area
20 covered by a mobile selephone network;

a second video subsystem including a display and a video camera and located in an
area covered by a mobile telephone network;
communication means for conveying signals from the video cameras between the
video subsystems; and

- 25 an audio subsystem configured for receiving first and second concurrent telephone
call from mobile telephones and providing an audio connection between said calls to

enable the calling parties to converse.

28.  An apparatus according to any one of claims 1 to 12 or 26 and claim 27.

30

29. A telephony interface comprising connecting means for connection to a
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a wide area comuniTeRIGHABSGIA o k and generating control signals in
dependence on 15 the ] @®€6mruni cati on signal s; a
control ¥NM8s/SH6AN conUWr M pond to said control sPGmaiBISORZEN t he
audi o subsystemby is commefds, and a video
subsystem i ncl udi ng said display, configured to be responsive to said L
di spl ay commands to display on the display i mges defined by i mge data. 20
3. A sy plaalifcsfaeRpRény Eréid] iyl prb@EShNme ¥k ?&sau%uigsq\{ﬁi@ﬁghml udes

| ocal data storage reans storing said inmage data for display in .
response t drasaiudidisignhbgata and swivchiag deeans c@ffiguded to selacisyedy epplyeepadiing t o
claim2 or 3, mheﬁg@n ghe vi.deg subsystem i ncl u?es ia;@ut means for
recei vi ng sigapls progiiced B shesignal processing means simu tﬁPWéItYéﬁ] BEYRE to claim

2, 3 or 4, %@; IS LT |.S configured to respond to
sai d contrct) |§h§llg{l§?§ﬂﬁ%§£ guﬁ‘??@hgg% I(ralﬁ%ug'y I ssuing 30 audi o subsystem
contr ol scommands. - 51 - 6. A system according to

claim5, wherein the control subsystemis configured to respond a
control sigRal tfotdlephonybhuesetface atcenslingtaodaimndd Whereinahe swiychingonéang is mage

to be displayed by the wvideo subsystem and an audi ¢ subsystem contr ol
bommand ¢ o eobiewt s v dopteR iebeiu vriis B R abaTHY beann e beo t o

make avai |l ghhgec¥iogt thddSs. w de area conmmuni cati ons network audi o signals
for acconpanyi ng the noving I mage. 7. A system according to
any one of clainms 2 to 6, wherein said subsystens are I npl ement ed by

nmeans of a_single m %r ocoQnput er. . . ey
10 31. 7 Atelephony interface according to claim 29 or 30, wherein the switching

means includes processing means operating under the control of a program or
programs, the program or programs defining a set of switching states of the switching

means.

15 32.  Anapparatus according to claim 7 or 27, including an interface according to

any one of claims 29 to 31.

33. A video subsystem of a telephone-controlled interactive display system
including display means, configured to be responsive to display commands from a
20  remote control subsystem to display on the display means images defined by image
data, said image data being provided to the video subsystem independently of the
display commands, and means for making available to a person viewing the display
means a telephone number that can be called to establish an interactive relationship
between said person and the display system.
25
34.  Aninteractive display system comprising a display, a2 mobile telephone located
at 4 position from which the display is visible, and processing means including
communications means for communicating with the mobile telephone, wherein the
processing means is responsive to a signal from the mobile telephone via the

30  communications means to change an image displayed on the display.
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10 8. A sngE h ean Repiycepr-ecedi ng claim including neans for
di spat chi né; dat a H’,ﬁﬂ"’he nobi | e tel ephone. .
WO 98/51068 * PCT/GB98/01262 _

-55- i

35.  Aninteractive display system according to claim 34, wherein the processing
means is responsive to a signal from the mobile telephone via the communications

- means to send audio signals to the mobile telephone via the communications means.

5 36 Anineractive display system according to claim 34 or 35, wherein the

processing means comprises:

an audio subsystem configured for receiving audio communication signals via
a wide area communications network and generating control signals in dependence on
the received audio communication signals;

10 a control subsystem configured to respond to said control signals from the

audio subsystem b)-r issuing display commands, and-

a video subsystem including said display, configured to be responsive to said

display commands to display on the display images defined by image data.

15 37.  Aninteractive display system according to claim 36, wherein said subsystems

- are implemented by means of a single microcomputer.

' 38.  Aninteractive display system according to any one of claims 34 to 37,

including means for dispatching data messages to the mobile telephone.

LR
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