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Tne present znventzon relates to improvements in

-1nformat10n transmzssion systems and, more particularly e

-such. systems where .it. is desired to ‘transmit relatively

wide bén&wiﬁth-data such asgcomptessed or .real.time video

data(

BACKGROUND ART

Electronic storage technology has reached the'stage-

where large volumes of 1nformatlon can be stored relatzvelv'

_cneaply anad accessed from etorage relatlvely unCKIY

There remain, however, problems in transmlttzng the

) large volumes of informatlon ‘over communzcat;on cnannels or
i networks sufflclently qulckly and suff;ciently conven;ently

T be read;ly Lsable by the consumer ;:;;hfvf;&qfuul'

It is an ob;ect o‘ the presen- _nvention to addreSs or

'suostantlally ameliorate this proolem.

QISCLOSURE'OV TEE INVENTION

Accordlngly in one oroad form ‘of the 1nventlon there is-
prov;ded an information delivery system for transm;ss;on of

information from a first location to a second iocation,

said system including firszt information processing means at

said first location, second information processing means at,

said second location, and a communication channel adspted.

- to vransmit sa2id information between said first location

and said second location.
The information may be stored in digital form or in

analog form at the first location.




:The information may be fransmitted over the.
communiéa;ions'channei in digital form or .in analog form..
Preferably, the firs: location comprises a storage

location and includes a storage bank in;whicp said
,informatibn-is stored and the second locaiién-cqmprises-a
utilizatidnuiocat;on and includes information output,
diép1a§}.présentatibn'or_p}ayback means. 'Thé,secohd
location may also include a storage bénk:

The commpnication channel may be implemented as a wide
bandwidth data path by the estabiishment of-a biuralit?'bf'
1na1viaua1 charnexs of predetermlnea bandwidtn acting
together to connect sa;d f;rst location to said secOnd
.locatnon whereby a oanahidth greater than. tne oanaﬁ;dtn of;
any one of_said 1ndzvidual.channel$ is available fqr'
transmission of said information. |

The communiqatioﬁ'chgnnel may comprise an apparent wide
band cnannel by compression .of said infofmétion:éfior io
transmission over saia channe.l. _ |

;The information is preferaﬁly transmitted over . said
cOmﬁun;éations channel in real time.  The iﬁfoymatiop maf
also be transmitted in compressed form in less than real.
ine . , ) . . .

The flrst 1nformataon processing means may lncluae
1nrormatlon storage meand and 1qformatlon compfasszon .means
.iand the data may be passea from said 1nformat10n storage;'j
-means to sa.td lnforma.tlon compress.lon means for compress:10n

of- sasd data prior to return to said storége means.

Preferably, the information is iteratively compressed by



repeeated, adapt1ve .and- select:ve ‘invocation of saic
:-éompre551on means.. ;, --:;.l. .%.:.f,”,u'_.q.ﬂﬂ

The second information process:ng means may inciude
Jﬁformatlon qecompress;on means and data storage means.
"Preferably,,such decompression means decompressés
...inforhagion.prior'to storage of said information in said
storage means.  'The information may be iteratively
-decompréssgd.by repeated adaptive and selective invocation
~of said decompression means, potentixlly ihvolv&ng repeatéd
- passage between said decompression meanﬁ and saic storage
means. '

The commuﬁication channel may include at least part of
a.PSTN :ISDN cellular te;ephone network, cable, satellite,:
mlcrowave or opticai fiore. |

Preferably, the second Jnformatzon process;na means
f:iﬁ;;uaep auq;o,_text; graancai or v;aeo'presentatzon,

- playback, output and display means whereby information-.
céﬁprising sucrn: data transmitted over sald communication
channei- can be provided to a-user at said second location:.

‘The displiay means mav comprise & personal computer
system, a televisiop receiver, a video phone terminal or a
hané—held mobiie pnone incorporating a video data display.

Such a mobile phone may comprise a ;elativeiv high

"
l_‘

electromagnetic radiation emitting portion and a relativel
iow electromagnetic radiation emixzting portion. tpe iow
radiation emitting bortion being adapted for placement at
or near the head of a user and in communication with the

nich electromagneti~c radiation




emitting tortion} the high electromagnetic radiation

:ehittiné portion being adapted fo:.location elsewhere on a

.userfaﬁd being furthor adapted for;communicstion-with a-
S .ceflula:~télephone'netwotk. .

. .The present 1nventlon also relates to vioeo compression
teohn;ques and more nartzcularly, to an advantageous usage
of such techn;ques where. a. large volume of video datu is To

.“be_transferred.-:z~~t-'. - .

'Accofdingly, in @ further broad form of:tﬁe invention,

tner-_is'o rovidged &’ syston for transmiss;on of vioeo

'ﬁnformatzon from storage locat;on to"a:utilzsataon-

- L =T -

'JEStorage locat;on whereln salu v1oeo 1nformation zs stoted

irn d;g;tal form- saao system rurthe* 1ncluding video
'lnformatlon playback means at said utlllsatlon locatnon'
”sald system also lncludzng transm;ss;on means whereoy said
'vsaeo ;nformatJOn is transmitted from" sa:d storage locatlon
o said utrilisation location on demand.

- A further storage bani may be located at sald
,utilizatzon locat;on. |

o Preferablv the transmission means. communzcates said
vzdeo 1nformation over a communicat;ons meozum oomprlslno

e:ther the puolic switcneo telepnone networx or unuse or

stparn.telev131on channel oano w:dth.q: -:u«jv.*.V%g:f:ﬁ;q

.aspe ":' he 1nventlon tnere Js:?“'”

Pr ordznc to anotne.
;prov1ded an 1nformatlon oel;very svstem comprlsana ‘wide

area signai oeljvery means deiivering a signal con:ajning

information to a plurality of loczl! recejver means
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distlzbuted througnout a,wiée area:” each said local

'.;recelver means communlcatlng sald s:.gna1 to respectlve s DU T

:local s1gnal process;na means whereby sald sxgnal is

processed for transmission to-a local cellular telephone

'network for receptlon by cellular receivers.

- The znformatzon may be comnressed by said local

) receiver means prior to transmission over the local

-,

.celliular telephone network and the information is

‘decompressed bv each cellular receiver.

The.information may be passed-as wide bpand width
information over more than one channel of sa;d local

ellular telephone networlk in a synchronlsed manner to a

_aes;gnated one of said .cellular receivers

- The present ‘invention also relates to commun;catlon of

a;relatzvely wzde-bandwzdth Jnformation over cellular
'ftelephone networks and the llke and ‘more part;cularly, to'

transmission of videco information over such-networRSu

&ccordingly, there is provided a methoé& for the
establishment of a wide-bandwidth dats path on a cellular
telephone network. = -

The wide-bandwidth data path may be-wide enough for

real time video information for the purposes of’

establishment of a video .phone connection between
subscribers on said cellular telephone networkf

The said data path may comprise a.plurality of
individual channeis with portions of the bandwidth of the
wide-bandwidth data signal being distributed across saic
piuraliry of indivldual cpanneis.

In a further bproad form of the invention there is



bl

; -'-."'.e,_.'-z_x__g__ggscnzrrfon o-"' ..2 Dnawzuss ';;‘,

.provided a wide~bandwidth data path on a celiular telephone

- network comprising the establishment of a pluraiity of

individual channels of predetermined. bandwidth acting '

. together'to copnect subscribers together vhereby a wide-

. bandwidtn data connectlon is established petween.:

subscribers havzng a bandwidth greater than the bandwidth

. of any cne of saidg 1nd1v1dua1 channels.

Tne 1nventzon further relates to a modular cellular'

te;epnone and, more part:cularly, to such a telepnone

',su::xal:’te's <o minimise the leve4 of rad;at;on emanat;ng fron

'thne terephone near tne nead of a user.y;=“-

EIEN

Accordzngly‘ 1n a further nroad form of the 1nvent;on,

there zs provided a moblle telephone communlcatzon uev;ce'

"_c0mprlsing a hlgh radiated power portion and a low radlated

power port;on- whereln the iow raaiated power portion is

_pnys&cally separate from said high radiated power portlon.

said hign radiated power portion in wirelesq communlcation.

with base stations of a mobile telephone network to which

sajo mobile telepnone communlcatlon device is adapteo to

'connect: sald hlgh rad;ated power portlon 1p communlcatlon
_ with;said:}owﬁradiated.power portion at-a predetermlned low -
' radieted'power'and said low radiated power portion

.correspondrngly in communlcatlon with sald high radiated_

power por*;on a;so at sa;d low radlateo power.'.*ﬁ-f o

..'4--. FEPY

In order tnat the’ Jnventnon may be more readlly

anderstood and put into practical effecr. reference wils



now be made to tne accompanylng drawings 1n wh;cn -
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is. a. block dlagram or an 1nformat10n
transmission system for a v:deo movie on

demand service accordipﬁ to a first

_embodiment of the present invention. -

is a block diagram of a second embodiment

of the invention impigmenied as a pay-

television delivery systen.
is a block dlagram of s typic¢al arrangement
of 2 mobile telephone -system; .

is a block diagram iilu rat;ng a typzca;

data path of an individual channel on a

mobile telepnone network:

illustfates a wide—band interconnection

..across a mooi;e te;epnone networx accordzng
ta_a pa 1cula* 1mp4ementatlon of the

communication medium for the system of

either Fig. i or Fig. 2;

‘is a block &iagram. of & mobile telephone -

commﬁnication device adabtgd to perforﬁ'at.
least some function; of eJthev or -botn of
the étorage location equlpment or
utilization location equipment o:r Fig. _1;
and

is & locatjon diagram'illustrating a
preferred form o use of the mobile

= wm s
-
-~

telephone communication device of Fic. 6
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MODES FOR'CARRYING OUT THE INVENTION .

The 1nformatzon trarsmlss:on system Jllustratea in Fig.
i, includes eauzpment located at a storage or first
location 10.and additional-equipment located at.a
.,utilisation or second'location 11, COmmunlcation of
'informatlon takes place across a communication med;um 12
,oetween the two locations.

The.eqaipment at=thc'stotage'iocatioa'ié primarily. -
compr;ses first information process;ng means compris;ng a

storage bank 15,_compresszon aev;ce 14 and

... Transmitfer/receiver 15 all céntrolled by systemicontrolier: ..

In fhzs instance..tne storage banx stores vioeo mov;es

'_ln thezr ent;rety or in partly or- fullv compressed digztaz'”

form. - When & part:cu;ar movie is se;ected, the o:gltal

1nformatzon comprlsing that movie is passed to compressor

l

14:if-comoress¢oa i° necossary and then- ttapsmztted by
Transmitter receiver 15 over medium lzzto the equipment at
utilisation location 11.

- The. equipment at the second or utiiisatioa'location-lz

compr;ses secono informatlon process;ng means comprlsing a_-

correspondzng tecezver/transmztter 17 a decompresszon

device. 18 loca] a;gita; storage i9, cred:t cara reader (or

;user.authenticat' dev;ce! 20 and v1deo reoxav

__.,-. . --;'

[ B o -\

system controller 22 zn a- manner wnereoy a selected ‘video’
movie can be rece:vea,from digita: storage bank i3, storead

iocally on local digita! storage 19 and piayed . back onto

er/mOOulatO* 71 Tnese devzces are controllea n\.‘?‘“-




T.V. /d;splay 93 vza tne vadeo replay control;er/RF

".

modulator ;21 e an i ,' .. .‘5-'32:-_ 1 __-*. .=: tit :-, 3,.:;._, ' -"_=-_., i .'_ .\.‘

The czg;ta; storage ‘bank 13 can. comprlse a high
capacity storage medium such as a WORM drive or CD Roﬁ
system nav;na the capacity To. store 1nformation eau:va;ent
-to many video movies. The compressor 14 can comprzse a-
digital processor-specifically adapted to compress digitai
information prior to-transmission and the .decompressor 18
can decompress prior to display.. The transﬁitterfreceivers.
15, 17 . can incorporate modems wnere the.pubiic switched
. telephone network is to be used asithe'chanhel'lz.
Equivalent modulation/demodulation arran&ements caoibe used
_where the-traasmission;medium 12 comprisesqthe_unﬁseg or
spare band width of a T.V. channel; . . ) .

Sysrem controls 16 22 -can. comprzse mlcroprocessor
Qbased control devices adapted to orchestrate lnformatlon }”
transnlssion between the ‘various components at. tne storaoe
location and a2t the utilisation location. Local storage 19
can comprise-a:high’capacit?“magnetic;disc drive. wnilst
'n-vioeo replay controiler and”RE modulator ‘21 can comprise"a.
modified video player adapted to receive video image input:
_from local store 19 instead of from the read_head of a
.cartridge based videO'player.

Credit card reader 20 can comprise any one of the
commerciaiiy available readers avaiiable on the marker andg,
for examplie, useo as EFTPOS terminals.

In use. a ¢onsumer located at-utilisation location 11

initiates a browse and select operation via system controi



22." Systenm control 22 communicates over communication
medium 12 To0 provide the appropriate summary'inforﬁatioﬁ
from-aigitallstorage bank 13. To make 2 seiection and
initiate a send operation, the consumer must provide the
appropriate pa&mept By;entry of .an appropriate credit or
debit card into card reader 20. | |

Once successful payment has been s;gna’led the
selected movie is passed in d1gita1 form from storage bank
Ia via compresso* 14 over commun:cat:on meuium 12 to 1cca1

store 19 wnere 1t can be accessed by the consumer us1ng the

;wavideo player controls on v;deo player 21. The controls
:twould include those of the type typecally foucd.os a T
.cartricge tape v:deo player.
The storage system control 16 ‘is capable.of the
fol;ow;ng funct;ons -
'(a). accept ‘and process user commands ana proviae
‘zmessages in response: | . |
(b} - accept and process supervisor int';sc iops
.including addition of functions:
(c} ﬁaintain billing, accounting, usage, inventory-
- and access authorlty (securlty) 1nformatxon to -
- support operat1on of the system and use by
.gtzlizataon sixesr
{§5;3-¢ontrgilof sod't;ansfe; of dgta:?e????g-1%”'i4L:J¢[.

IeN

(e). recovery.from incorrect commands; errors and

catastrophic events (e.g.  power cut});
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{£) management of compression activities. and data

~

'?fdthaFgffiz'-“”:f . e el
(é)- _management of data'storagé layouf, indéxing and . -
;-retrievai{ ' | |
(h} - interface to other .possible a?spciated'systehs
for data and'céntroi'interaétioh (e.g. coﬁpuéefs,
.ﬁeripherals (e.g.”printers).'intglliéen: image or
video generation devices, receiver stations). .

The utilization system control 22 is capable of tne

"following functions:-

{a} accept and process user commands and provide

messages in response;

{b) . provide billing, gccounting,_ﬁsage”information-oh

demand;

ZN(C}ﬂ;igjlbwVusgnﬁaccessytb"inventbry,éndfbilling

-iﬁfofmétion from étorége site:'
{ay control -of and transfer data between 17, 18;_19.
' and 21; ' |
i;céeét userfbaymeh&'and:aéceés authority inpus

from 20;

(e) recoverv from incorrect commands, errors and

catastrophic events:

(ff management of decompression activities for locail

format/formats;
{(g) management of Jocai data storage and retrieval:
(h; interface to other possible associated devices

for data and control interaction:




(i) integration facilities :or other.svstems'shariné
use of'transmiseioﬁ link 12{-'

‘-;(j)'“aoperaﬁion of'appnopriatefcompoﬁeﬁts of
'}'"utilization syster in the:absence'of transmission
vs;ldng léuld}ea ldy'lsf 21wto-permit-e.g..tape.to

-+ Yocal store franefersya

The VJdeo compressiop tecnnique can cater for varyzng

-

'"user needs - such as: d;fferent bandwidths’ for transmission

link 12, different display characteristics and. qualitv at

TV’c*sp;av 2 dlfferert q:orage mooes or capac1tv at ‘oca,

appl;catzons.J 3{5 i 1' _i'yujff,ﬁ%f&““

Tne video compression technaque compr:ses several

“f,separate compression methods of whicn one w111 be selected'

prior-to use; or .several adapt;vely mixed during use. The

~methods descrnbed below could be.’ selectively used and a

record. ma;ntalned o; the selections mad ,. TO be.transmztted"'

_to the decompressor alogg-with the compreseed.dateuso qhaf_
the same selections can be reproduced during decompression.
Some such selectlons may be deduced by the decoder if
eyplncit condlt:.one for se;ectdon sw;tch;ng are
;ncorpo*eted 1n the decompress1on a]gorlthm which are L
_i’entical-to the decision'criteria used bv the comp?ession

:=algorithm {1 e. are_basea only on: data alreadv processed oy

;fthe algoritnm, no; any future unseen aatc)
Varlous compresslon methods can e’ utzlzzed 1nclud1ng
scene srruclure anaiysis, suosampling/quantization,

‘compression standards and information theoretic coding.
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In- the context of thJs oescriptlon, "pixe " means 2
-”w£¥;51ngle displayable sample (1.e po;nt):of dig:tal image
'_informat:on, “frame means -a“ s;ngle complete d;gitea Jmage-
:in the v1deo sequence. "scene" means a succession of
'«anacent frames conta:nzng closely related uata,'"reg:ont
':means a set. of anacent p;xels w;thin a frame that contain .
losely relatea znformatron, "bounoary" means the set of |
adjacent plxels that are each adgacent to other pixels in
twWo or'more regions, "block"'means an ‘adjacent rectangular
group;of pixels, "line" means a block of single pixel
.width, Atexturet meens the pattern reiationsnips existing
betﬁeen'gfoups of adjacent pixels,'in either tegular or
.Pirregular pattern form. and "neighbourhood" ‘means a set of ;
-adgacent pixels relat:ve to a spec1f1c s;ngle plxel

W;tn scene structure analysis tne success;ve framesuo;-'_

-,

.-7the v;deo.sequence will be analysed in digital form us;ng a
computer algorlthm ‘to identlfy-- . .
(i) scene cnarges. on the basis of ﬁ&fe than a
nrescribed ‘error tolerance between pxxe] values
Tln adjacent frames; - -
(i;i.'movements and changes affect;ng size, posit;on,
orJentatlon decai‘ (sharpness), clar1t§, '
.coloursintensity, texture and boundary shape of
regions over pairs and sets .of adjacent frames
(inciuding motion compensation and optical fliowj:
(iii}-mutual interaction of-regions including overlap,
_transparency, warping, overiay.

Identificatrion of regions will be undertaken by
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iﬁteﬁsify/coloqz and texture segmentation methqu.
'with'subsampling/quantization, reduction in amouni'of
pixel information per region or per frame will be |
;- =.undertaken_bg all or some.of:-
xf(ijﬁq.SPatial.reselut;on.reduction Sy subsampling or
.resaypiing of groups of pixelszin blocks:, lines.'
;bounéaries. regioﬁs using . regular (similar) or
7. varying - (irregular) size of input and output
;samples and sets of sample values, at regular or
"1rregula* pos;t;ons from reg;on to’ regzon, from _'

-“mframe-to_frame or from scene-; to scene, or. withxn Len,

.__: -.'..__.-_: R LR

::fhelf frame alternate scow Jnterlace..f‘
(ié}i Visual qual;ty reductJOn oy subsampling or’
“.:--resamplang of - colour/lntensity and texture.
eefinitien of representapive subsets of these,
.-Emodels for regional changes and importance of
“tﬁese:to repiace the Epecification'ef.vélues |
.ﬁixelvby pixeli.and Incfeas;ng visual effecie-
assaczated with fast movement (suca as motion
- “blur) ., regularlrepeated motion (cycles of.
.movenen‘ and LGephantom) and. ex:stence of.
- multlple regions naving different contrzoutaone
'fto_vzsual-unaerstanding.or.the scene (e.g. focus:
’ 'blu* random no;se, relat1ve 1ntens:ty/colour as;
fgpercezvea rathe* tnan as’ e?pl‘citly measureo andfﬁ
-represented) - '
(i3} Temporal_resolﬁtion by subsampling or resampling -

frames in a sequence t? provide description of




cnangee pixel ov pler; reglon oy veg;op and

. frames 1p time, and by qqant+zing'types anc
‘amounts of changes which can be'repgesented.ae
-ezéescriied in (a)iiy
(iv{. Frequency resolut;on obta;ned by transforming
'arbitrary_groups of pixels, including blocks;
regions, fraﬁes and scenes, Tto alfernative
'representation provi di-é fréquehc? descriptions
for'the group, such as Fourier and related.
'tiansférms,'wavelet decomﬁositioansqbeﬁéﬁd
coding or signafures to permit selective
,_frequency bandwidth in the data,_uThea
quantization techniques to be employed lnclude
ffteole looLup, vecto* quantlzatlon probab111ty by
*clustering, decimatlon, iteratlve improvement and
seiect;on., |
In the case of compression standards, the formats
‘established by exiéfing'lsa‘and CCITT'etandérds.would be
used (-to allow-ease.of implementation,.use.of hardware
implementafdon.énd compatibility with different
décompfeesoré;.--These formats migﬁtfincludeg—'
(i - JPEG
(ii) MPEG, MPEG-2 and MPEG~&'
(ii;) H.261'
tivy Faz GROUP & end 4 |

fxe: J33IG

.

With informztion theoretic coding. The use of methods

-wa3f~f;3frame by frame over 2 seperatzon of severa;jj¢“~k*V 4



WO 94/14273

-16-

in conjunctlon~with above techn;quee whlcn will achleve
"optimaexy compact representation of: compressed data streams
'_qr'prep;oeessea data to produce compressed uata streams'
l including:~ . '
“{isnj Entropy !brobaoility .codzng;.'ﬁnaw-
'”*“{ii) . Codebook or.dictionafy construction;
(iii).ﬁifferenee.coding (residuale_or}erro;sz;“

. {iv} Predictive coding; -

{v) COntezt or.neighbourhood based coding.

;.In additlon to tne aoove metnods. the information

1

idescribing wniczfseiecrzon -has . neen -made and any var:aole

'specif;ed for *:ansmxssion o the aecoder. Th;s would be.

%'-implemented by deflning a eet o‘ symbo;ﬂ To represent eacb
different selection and lnsertzng them prior to the
jcopﬁ;eesedf§ete¢e;peam,'o?_en a separate sequence from the

s qéﬁpresse&'deéa:streem;- Ihese symoo]s may oe subject'te |
further cempreesibn by the methods immedietely aoove.

The decoder will reconstruct pivels, ;egioﬁs, srames
-_aed seenes by first deceding-the compreesed-deea stream andé
se;ection svm004< to provide an. initial reconstructeg.
JVersiég oF a frame, ;hen~1nterpolat1ng.or-esiihatidg:_
'-m;ssing_er approgimated“data'values 0 échjeve_the fu;i”-

.for repliay or display, including - -

(S
° LY

esampling to hide visual arvifacts. = -
Altnougn <he invention zccording to & first empodimenT

nas been édescrined somewnat specificzlily. in reliatien To The

.parameters assoczated with that selertlon nght need to oe'

" gystematic’ or..random’ dithering, vlurring. sharpening-or =
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ael;verv o» video informatlon from a conceptual storage

.m_31ocatzon~to=a~conceptual u»;llzatlon location\it AsT Tt e

zntenaed that the oehaviou“ ‘of the ent;re system aescr:ned
thus . far should be -viewed, broadlv funct:nnallv.
‘So, for etamp;e, transmzsslon med;um 12 can be realised

us1ng analog or dig;tal techn;ques and could form part of a

: puol;c, nrlvate .or cornorate networik. For example

transmission media 12 could be realised by any one of the

'following means:

twisted paiﬁ-ér other. PSTN medium, including ISDN/B-

ISDN lines; ADSL; | '

Optical fibre or other Telecom.data service

infréstructure-l;nes:.- .

Trunked rad;o-

“;Single or mult;ple channel cellular network

nMicrowave llnks, | |

Satellite l:nks;i

Excess'chéﬂnel space on TV broadcast spectrum

In ceftéih”impiéméntétibﬁs the transm;ss;on medium 12
caﬁ support bldlrectlonal communlcatlons. Perhaps the most
anbitious use of bid;rectional capability is where the
system ofFJ.g 1 . 1s mirror imaged and superposed upo'n |

itself sc that at each location there is both storage and

~utilization capability. . This aspect is described further

in iater embodiments below ir the context of personal
communications devices communicating over the mobile
telephone netrwork and the like.

In less ampitious rorms pidireczionality of
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'tmansmission-medium 12 is feguired'merely for. exchange of
commands, confirmations, data and video where necessory and
sﬁproptiate. | | - .
Storage?baok 13'can.be implemented using eithe: digital
,_or;enalog.meons_, Analog forms of storage can 1nc1u viﬁeo:~
.~disc and~§ideo Tape. Also included is the s;tuation where'

information is produced in real time for passag9 from -

storage bank 13 to transmission mea1um 12 eg relyzng on

e Jnformatzon proouced by *hzro pa*tze Composzte or Juke

oo arrangements are alilso env:sageo where Jnformation o

?;"passed to transm:ss;on medium 12 ds- derlved from more than;ﬁ“'

.'A'

ﬁ:kone suca sourcexin accordance wuth the requirements of a
-user at the utilisatIOP locat;on 11.

“Data’ stored 1n storage bank 13- can be compressed Jn'
fuil or 1m pa;t.: Furthermore_znteract;ve compression
'psocedure can. be :ollowed,whereby data-is passed from
' storagé bank 13 to compression device 14 for returs in
compressed form to_storsge bank 13. . Thé‘thus compressec
data may again be passed To coméression device 14 -for
further compre551on and return to storage bank 15. - Similar

-_act1v1ty may- occur, durlng decompresszon with 18: and 19.
' Fu*tnermore the form in which tne data is —epresented or
:'-stored;may vary-during each iteratlon eg._oroadcast—

-icompress-analog, oroadcast ccmpress—dlgztaJ; djgita;~

'?Jcomoress-dlgltal analog-comp*ess—dlgital. jjjﬁff?'”
In oart1cular forms of -the 1nvent4on the uegree of
compression, the nature o compression, the. number of

&
&

iterations of compression and the manners-—c¢l siorage o
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-:ccmpresse 'da-a,eiil be neterm1nea in conJunctlon With the_
qgfspeczfzc nature of the transm1331on medzum 12 to go w;tn

'.the narure of-‘he requ:rementq of a user at-a ut1142ation

.Elocation 11. Transmlssvop medlum 12 can transport the

_1nformation in a var;ety of forms ranglng from
'uncompressed. real time video to-compressed( real time Gata
to-péckefjor switched data to.bidirectional controlled flow
of data. As stated ie respeet of compression techniques,
:_rﬁe choice of the nature of. transmission of the information

-on. transmission medium 12 is elee cependent en the nature’

' of the transmission medium 12 (particulerly; but not
exclusively, its bandwidth -and whether it is bidirectional
. or not} -and also upon the -expectations ‘and - requirement= o;
a user at a’ utlllzatzon locatlon 11

Accord;ng;v the system provides a degree of flexlbzlzty3:
-wnereby different comb;nat;ons of cempresslon procedure and
ransm1551qn mea;umtean ‘e selected to satisfy different
periormance/control reqguirements and,timing'cheracteristics
" for diﬁferenf applications. ' In the speeific'appl;e'%ien' |
described with reference’ to fig: i1 itis-a specific
requirement that video information bpe transported over
-transmiss;on medium 12 in less- time than is requzred To”
display or rep;ay that information at normal video rates art

the utilizatiqn location 1iI. o

| Selectiviry in relation to decompression is also
possible at utilization location 11. For example

1y decompress dasz

decompression device 18 may ~nlv partiz

.,

arriving over transmission medium 12 wnereby local stors 1%
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can contain fully.deconpressed, partly decompressed and
uncomoressed gata.. -

rthermore, an iterative decompression procedure may
be- undertaken whereby compressed data or partly

decompressed data;isvremoved from- loca: store 19 for

-subsequent decompression by decompression device 18. This

- procedure can.occur.in. either real time or slower than.real

time.
Part:cular]v ‘where iterative oecomoreseion is to oe

uti 1zed local store. 19 is adaptec to store ‘more than one

T aata ent:ty whereoy, whllst one uata entity is oeing

t,.processed bY replay controller 21, another data entity can

be unuergo;ng 1nterat1ve aecompress;on. Furthermore video.

replay controller 21 can. undertake lamlted f1na1

-'decompreesion of.data in“real time during'replay.

Replay controller 21 may incorporate other means of °

capturlng. copy;ng or et,-in_ video ;nformat;o {eg. ‘video

tape, viaeo_disc.or_CDi. Lini: 2¢ can be.a -straight RF
aerial connection to a standard TV set. .In the alternative

other connection technologies can be- used, particularly

-.where.visual_display-is to:be performed by_other.than v -
23. For, example,'a'display~can pe output via computer

terminal screen, display paneil, pro1ectlon dev1ce. video

phone} mult; *t termina teleconferenCJng stataon hDTu

(I

"foev;ce, cellular moo: video relephone anﬁ tne l;ke.u_gﬂ-:.ff¥'

mobale pnone lmplementatlon is discussed speciflcally later

in this specification.

vilav controiler 21.-can incorporate facilities for
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user contro: o‘ the rep;ay process e:ther througn local

~'fn;controls or vua commanqc-zssued througn system contro; 22 fTifﬁ

_Typ;cal controis ‘are 1n the same '‘manner ‘as for -a typical -
'VCR and {oclude fast forward play. fast.fo:wara advanqe,
'fast Eévérse~play, fast reverse auvance, séiacted'frame'or
olay;ng time p031tloning, forward or reverse skip. freeze
'_frame, split screen multiple ‘video display, reduced
_simultaneous muitiple frame display.
insertion/superposition of.multiple video dispiays of v
broadcasts;. ' |

 The facilities pfo%iéad by card reader 20 can be
implemented oy other means. For example billing.
.glnformation can be 1nput from 1n-bu11t ident;flcation
lnformatlon at the utilization locatzon or can be keved 1n
by : a. user on_ a keypad assoc:ated Wlth system contvol 22.
iIn some appl;catlons bllling can be omztted-- for example.
.whern the ent;re system is owned and obe"ateo by the one
entity. Where blll;ng anc¢ like system usage ascouning is
reqﬁireé then,{at'leaat'ih some implemeotationsf
, management/logding information and access and authorisation
information will need to be paésed in either direc:ioa
along communication mediur 12 whereby system control-lé and
system control 22 can orchestrate the availability of %
aystem facilities and fhe accounting for then, if necessarv
“in conjunction.wi:h'furtﬁer communicatioh with externail
networks or databases:

Svstem confrols 1€, 22 include a user interface 25, 26

respectively. Wnere the system conIreol 16 or 22 forms Dpar-~



of a computer systeﬁ then the computer screen and kevboard
of such system can brovide the user interface 25, '26.
Alternatively other -forms of interface ‘such as keypad,
touchpad/screen, mouse and LED or LCD d1sp1ay can be
~uziiized. | | -
in order to-eﬁsure flexibiiity in utilization of the

.-system, the systemﬂcen be capable of hand;ing video.data'in

" - more than one standard format and also be capable:of

eonversion between the formats eg: between PAL, -Nrsc .video
: pﬁone teleconferenCJng, mult;meala and HDTV fo*mat
. -~To facilatate thzs the system can def;ne ‘its: own _{L}'“
internal video data format ;or 1nterna1 transm;esaon‘:m |
."between components of the system.. In this event.lncoming
“data in any one of the above SPECJfIEd formats wzll be )
converted at the time of first entry into the system into
u;he standard internal format. - This conversion'can'be'
undertaken within system.cont:ol'iﬁ implemented'in either -
hardware:or so:fwaxe._ Alternazively, the:conversion
- process can be attached to storage bank.12 and
transmittor/reeeiver 15.
Although it . is. envisaged that  the -data processec and

tiansﬁitted'according-to'various emoodiments of'tﬁe

ventlon Nlll be data intended ro* video displav, i:'isfto

. oe expected tnae_date uest;neo for other purposec ‘or othe":
'ﬁliforms of ougput can also be’ del1vered b" the system;;:.'
Tvp;cally, however, such other data (for’ e?amp ;oet;el"
data or audio data) will form only a relatively small

proportion of the totzi datz t¢ be transmitted per unit.
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Further Jmplementatzons and eyamples cf the -nvention*‘a““?J
wzll now be aescribed ‘ In the examples to follow the L
commun;cation medium 12 is implementeu, at least 1n part
by a. cellular mob;le telephone transm;sslon system. Also=
- in tnese further e?amples TV 23 is replaced by video phone-
type devices, whether hand held or otherw1se. In many of
the video pnone implementations the videco pnOne can be
thought of'as a superposition of storage location devices
and utilization location devices as reférenced with'respect
-to.Eig.zz.“'In these impiementations'less emphasis is .
placed cn'stprage and replay capability with the_majority-
of video'data.being generated in real time at.one-video'

nnone 1ocation for transmzsslon and immediate rece:pt (and

~.:f"playbackﬁi at ancther video phone subscrlber locatzon..ﬂ;ﬂhfz
o ;Fig.. ;'fu trates a system suitao;e for the ael:very
of pay tele&ision signals.which utilises-as part of the
transmiscion path poth satellites and & cellular ‘telephone
network. - The sateilite,allows_fér broad ‘covérage of a wide ~
'geographicai area (for example one country) wnilscz the:
cellular telephone network provides localised 1nform=tlon
‘Selivery combined with control of that 1nformatlon -
delivery.

In fig 2, a wide band widtb formataon delivery
systenm 210 is arranged To del*ve— pav telievision services
tTo & iocal subscriber‘s television set 211.

Irnr this particular arrangement 2 satellite 212 arranged

to cover a orosd geograpiiical foot print (such as Australisa
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as showo in the top inset);is-fed‘diéital compressed_
eignals;by a meaes not -shown. The satellite rexransmits
- the digltal_compreseed slghai to a ground based satellite
. dish 213. . Ideally there is one sateliite dish 213 for each
STD:-telephone. .area, or like gtouping of user-devices.

The satellite.dish 215 passes the diéital compressed
lslénalgto-a_ccottolfand editipg room.214-(where'the-digital
compteseed’sfghai-can*be eodified as'appropriate-fof the

' purposes of delJverlnn oay telev;szon servzces) The

Y- edited’ s;gnal then passes from the control room 1¢ to the’

.:pub11c~swthheawtelephone network 215 wnere 1t:zs routed togff
fthe dLgltal cellular moblle telephone network 216 for B
,receptaon by designated cellular receivers 217 The . .
:-;dlgztal cellula* moblle telephone network can be, toe:'
example,-of-type GSM or CDMA or TDMA.- The information
‘broadcast over this network can be in‘either compressec or
decompressem format and- over one channel or multiple
channels_up;to_16:channels.

The celluiar receiver 217 is adapted to receive the pa§
television eignal-transmitted‘over the digital cellular
.t_teleonone network 216 and ‘to decode, . expand and enﬁance:the
Zznforma.zon as approprlate | ' |

The'tecultart data Je_tnen converted to ‘R¥ for- oirect
receptzon at the antenna 1nput of telev131on set 211.
| Tne cellular receiver 217 1nc1udes contrOls Qnereoy the3:f
| v1ewer is able to select a televiSJon cnannel ro‘ viewing

on teJev;szon set 231 and be billed for the vide«

o

information receiveéd. In one particular form debiting of



Jf;smart card or deblt cara for the informat;on rece-vec can

*be performed by the cellular rece;ver~£17h.w;e
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The cellular receiver 217 can be- loentified bv way’ of

Jlts electronic serlal numoers in a’ manner currently used bV'

' the stanuard cellular network for“ioentlfzcatzon.ﬂ=3y this

N arrangement both blllino and ldentlflcatxon informatzon canf
_be recorded within the cellular receiver 237 and, as -

appropriate, can be ‘transmitted back to control room 214.

i'Fig. 3 illustrates a typical arrangement of a mobile

-cellular system (analogue or dlgltal) compraszng of a’

relat vely large number o; cella wlthin which moolle

telephone stations can communlcate w1th each other. .The

cells are transmlttlng and receiving sztes dlstrlbuted in a-f

gnetwor of locatzons separated typ;cally by dlstances of

ff;ioetween f;ve kllometres and some, hun eé" > etres

' dependxng on the denslty of the expected telephone trafflc

It will.be seen that a typlcal telephone connect;on
betﬁeen a first mobile station'all and a second moblle
stationlslé”is established-Via”local'fransmitfer]receiver'
base stations 313, 3ié which are in direcf coﬁmunication
respect;vely w;th first and second mobile stations: 311
312. In turn these oase sta;;ons 313.'314 are zn.f
communication wifh aain_stations such_asimain'starions 315,
316 either'by landline or by_radio/mlcrowave-linnl These

-t

main stations 5, 316 can communicate: -in tur:, with the
(generally land based)- public switched network (noz shown).

Fi¢. 4 illustrates Tthe communication path betweern firstT

mobhile starion 31: and second mebile station 3:iZ. The linF

-~
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or individual channel 317 can be conceptualised as a data
pathn- ‘established betweer the mobile stations 311, 312 of &
preaetermlned oandwidfh B.

A-small portion of- the banawld h 3 is reserved as a
'control-layer-318-however the majority orf. the bandwidth:ip
reserved fof user to user communicatioﬁs.and is termed:the
signal ‘ayer 319.

‘Data comnreselor technlques selected ‘and - modifies from
-those'describéd previously can be useﬁ Ta op:imisegmakimise

the use that avajlaole oanawzqtn 5

One partacular method of lncreasing'avazlable-bandwidth:fyr-

-F‘ FICIRY

“‘between two mOOJle stations on a cellular telepnone network_:
1s illustrated 1n Flg 5.

in this arrangement two viaen telephones ?20 321 are
linked for w;de—bandw;dth data communlcatlon bv means of
‘four ind:viaual channela 317a, 3113;-3170, 317D_"‘ |
s;multaneouslv

With Inis-arrangement the effectiﬁe bandwidfh'available
for data transmission betw=en the two video telephones 320;
321 ls.approxlmately 4'times B. .

The eimultaneous esiablisnment of, 'in this-case. 4..
iﬁdividual-Eﬁannels 317. Jnterllnxed .s0 ‘as to act a« a
slngle data path, can be orcneszrated through szgnal layers

~ - p

o;_:hedrespeqtzve~;ndzvidualichannels'312&. 317B,-.33i%C

-
e

(]
w
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With reference to Fig. 6 a mobile telephone
communication device 410 comprises @ nigh raciated power

celluliar pnone moduis 4331 physicaily separated ancd sigiincs




_,from a. 4°w rad;ated power nanap;ece module 412

- _..-

'j Phone moduie 4 "incorporateﬂ the standara ee..s.et:'t:ro.ru<:s.‘-:'-:~
of'a moo;le telepnone includ:no the recelver/transm-tte*
.portlons adapted for communication with .base station qu by
way. of & high power - signe¢ 414. -

Handpiece module 412 also includes a. second 1ow poner
recejver/Iransnitter .adapted for cemmunicapion with
handpiece module 412 via low power signaj 415.

Raudpiece modulie 412 includes a corresponding low
powexeq transmitteé/receiver adaptred for low rehgé'cordiess'
'%EOmﬁuhlcefibn. - .
.Preferrably,,the cordlees.communicafion between the |
Qhandplece module 412 and the pnone module 411 can be |

se;ected from on° of 40 channele in either the 8&OG-900G MH>

e

' 5;range or 10-46 MHz range.:~
VU rhe hanap;ece moau;e incluces a etanaaru'iegﬁieh
:?e‘ephone ke 416 and digitai d;splav él?f Tﬁé sigﬁe:.
racilated by the handpiece module 412 wi "be in the range
o:fimW;- 4 milliwatts: '
In;ﬁée; as ehowﬁ in Figi.?; 3 user 4£1i& can attach the
phon° moduie 411 te & belt or the like whereby the
*elauzve;y nign power transm1951one from tne pnone moduie
411 to bpase stetion 4£i: are kept away from the neac portion

of user. 418.

RO

4:

-

Handy piece moduic £32 weing in iow power communication
with phone module 41i can be used adjacent or against the
nead porzion <I% of user 4id with reduced risk of harmful

electromagnetic radiation exposursz.
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- Tne mobile telennone 410 can operate as'a celluiar
'telephone of thp analogu° type, GSM.type, CDMA tyﬁe, *DM& -
type or. dig;tal- pe. . |
‘.. .h;, The modular arrangemer; ©0f-the mobile telephone 410
allows the: Jncorporataon of" add:tzonal features such as- a-
. Smart. card, pager, diary and calculator *nto one or other

~of the phone module 4;1 or handpiece moduln 412

Tne lnventaon is appx:cahle for commun;cation v:a\¢
:inrormat:on.;lnclualng partzcular;y video inrormation ové*

-

-QR;H”;_;.commerc1a‘Jv ava;lahle commuplcatlon channeis'whe”ebv

:1 relatzvely wlae-uandw1dth 1nformatlon is’ avallable ln

convenien* form“tq the consumer.

et
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. CLAIMS -

"c”Ad:?nformation de;ieery system foa;tranemzssion«of;
lznformatlon from a f;rs. locatlon to*a second locatlon,
-}said systen Jnriudzng ‘1rst Jnformatlon process;ng means at
.said flrst locat;on,-second 1nformatlon process;ng means: at
Msazd second Aocation, and a communzcation channe; auaptea
to transmit said information between sald first locatzon
and said secend 1ocatiQp.'

2. Tﬁeisyetem'ef claim 1 wherein saﬁd'infofmation is
stofed in.e;t;eé_digital-form or énaleg form. az sa;d.fﬁrs:
iééatioﬁ.' - : B .
3. . The'e§etem of claim 1 whereir said inforﬁation is

transmltted -over - sa;d ccmmue-catzons channel in d;gital

.form.;

gjﬁ“f The system of : cla;m.l wneve;n saiu informat;on_lfj

.:Ttransmlfteq over sald communzcaflons channel in analoc
-:forml | |

$. The s?ateﬁ of claim I'Qherein said firs* location
“comgriees"Efstoragezlbcatiog'and iﬁtiudes a”étorageiﬁaeg“in
3whic$.eai8'information-is_stored. o B
5. The.syeteﬁ of claim 1 wherein said. second Jocaeion
;eﬁpriséé-érﬁfﬁiizatioﬂllocafien aﬁé iﬁeiuées'iﬂfo}ﬁetion.
output, dispiay.‘pfesentation or playback means. -’ .

Z. The system oi ELaim 3 wherein7seid eecond lecation
'includee etorage-meanee |

§. The system of claim 1 wherein said communication
channel is implemerited as a wide bandwidth data patn by In2

establisnment of a plurality of individual channels of
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predetermined bendwidfh acting Together to cohnecp salid
first locagion'to‘said second location whereby a“oaﬁdwidth
greater than the bandwidth.of‘apy one of said-individoal

.'-cnannels is available for transmission of said information.

::9.~EThevsystemco£:claim-: wherein said communication’
channel comprises’an apparent wide band channel by
compress;on or said 4nformatzon prlor to transmlsszo over.;

“fsazd channel lereby said informat;on is transm;tted in
compressed form in less than real time.

S 1c. Ine svstem oL clalm 1 wneve‘n Sald 1nformat;oo is
"uﬂtransttted over said communicat;ons channel in real t;me.
‘“-_11 The system“of claim 1 wherexn said firs..lnforma.ion
processing means includes information sto;agefmeans and e
informatzon compress:on means. | |
lé. The svstem of claim 11 wherein data is passed from sald

-idforma;ion-seorage means to saidulnformatzon.qompre531on'

means for.compression of said data prior o return tco said

]

sfo%age.means..-

”13.'The system of ciaim 12 wherein said information is'
Jteratlvely compressed by repeated, adapt;ve and -selective
1nvocat1on of sald compression means .

. ‘The system of claim 1 wherein Sald second information

'processlng means.intiuoes znformatson uecompressJOn means

-_-a:: ,Gazz etorage meaps;

-15;"Tnefsysremlof:oléim514nwherein'séiﬁ ompresszon means;.l
decdompresses - 1nformatlon pricr to storage of Sald
information in said storage means.

13. Tpe system of clilaim 15 wnereir informagiecs ic
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networi.

19 The system oF claim 1 wherein saig seconq 1nformatzor
process;no means incliudes video dis p1ay neans wnereovf
informaglon compri ing v;aeo data transmittec over said
communication . -channel can pe displayed at said second
_locataon._

’ 20 The system of claim 19 whereir said Video display means

-.-.compr:.ses a T.‘E.LEVJ.SJ.OH rece:.ver

&

o

S The,system of claim 19 wnereln said video display means.. ..

: comp:zses_a video phone terminal,

22. The system of claim 19 wnerein saiqg videé dispiav means
tompriSes_a hand-held mobile phone incérporatihg a video
data: dispiay. ' | '

23. The. sysrem of claim 22 wnereln said moblle phone is
éomprzsed of aﬂ eiattver nigh elecst romagn -éd:étion
em1~t;rc Poriion and & reiatively dow electromagnetic
radiation emitting portion, saicd low rad;atién emitting .
_portion aaaptee fer placement az O nesr the head of g user
and zn communlca'zo‘ gith 8aid high 2fiecrtromagnetic
radiation emitting perfior:'saiﬂ high ele ciromagnezic

radistion emitting portion adapted Ffor iocazion around th+




.-location- includes storage“meané'for tempdrary-stora 20

- 28. An-;nformation aelive*y system comprlslng w;de area

”’l{ﬂszgnax deilvery means del;verzng a ezgnal conta;nlng

e
/" N g Wi

"waist of:a_user and further adapted for communication with

a cel;ular te;ephone network.

24. A system for transmission’ of Jnformation from a storage

-locatzon o a. utillsation locatxon, said system includzng a’

.~“fstorage bank at-said storagealocat;on where;n saig oot e

Jnfarmation Js'stored'-said:system further includina

'1nformatzon playback means. at said util;eat;on location,

.,

sazd system also zncludlnc transm;sszon means whereuy ‘said’

video 1nformation zs transm;tted Irom sa:d storage 1ocation.

to salq ut‘lxsatlon locat;on on demand

-}means communzcases said 1nformatlon over a communicat:ons

»”medaum comprzs;ng e;ther the bubllc sw1tched elepnone

network or- unused or spare telev1$1on channel- oana w1dth

2€. A system achrding to claim 24 wherein the utilisation

. Hl

said informztion c'rlnd playoack of. sa;d 1nformat;op oy:a

.replay_controlleriwhich provides an RF modulated signzl tc

the antennz input of & T.V. set.

‘27 A system according to claim 24 wherein -the information
.is .compresser. oV compression means prior&tovtransmiss1qn-l:...

. from the.storage .location andé decompressed: by decompression’

-a

-,mgans_upon reception at said. tilisation location;'

......

. .
-

1nformataon to 2 plural;ty ‘of local recelver mean,

distributed nhrougnous a wWide zre:z: each said local

receiver means communicating said signal ro respeczive
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.“";ocal signal process;ng means~whereby sald s;gnal is

—_ ;.-.-__ -

-wjprocessed for transm1331on to a local cellula-.telenhone

network for recep*zon by cellular receivers. o

'wherein each of said

‘29, An ;nformatlon delzvery system accord;ng to claim 28

cellular receivers are uniauely ;

;dentifiable by said local szgnal processing means.

vl . .

30. An Jnformatjor delzverv eystem accord;pg to claim 28

wherein each of tne

cellular recezvers is in communicatlon

with a telev;aion receiver and sa;d 1nformation compr;ses

v;deo ana audio- 1nformatzon auapteo o be outpue to said

te;evzslon rece;ver.

- vee

33. An Jnformation delivery system according to. claim 30

contro; =aid info ma

32 An informa;ion deliveryﬁsystem according{to clalm 31{}'

'ziwnerein the -n‘o*mation comprises pay televie;on

=“jwhere1n each cellular recezver 1s acapted to serertlvelyﬁ§.=5

tion output therefron

'zlnformatlon whacn car: be se;ectivelv ObualPEG by a. user

manlpulatlng controls on each said cellular receiver.

33 An informat;on del;very system accora;ng to.claim- 34 '

wherein each cellula

r receiver 1ncluues control means

whereby said 1nformatlon outth therefrom 1s monitorec -anc ,

.malntalned

35; A wxae—banuw:d i

an account of the va;ue att* outea to said 1nformatlon‘is

data path on a cellular telephone

network comprising the. establishment of a plurality of

together to connecst

.1ndividual~channels of predetermined bandwidth acting

subscribers together wherebvy a wide-—
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baﬁdwidth'data conngction is established between

subscribers having s bandwidth greater than the bandwidth

of any one of said individual channeil
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