A system for |ocal processing/accessing and representation of |arge vol unes
of dat aT o BEEREN! i nvention concerns a systemfor |ocal Pgrlyowpous
processi ng/ accessing and representation of |arge volunes of data, Tor
instance in the formof a conplete data |ibrary, wherein the system
conprises at |least one input/output interface to one or nore _

bandwi dth-limted tel ecommuni cati on networks and at | east one out put
interface for the tradhsystemforjocalcprocessinglacpessing apd representation | east one

pl ayback device for display and/ orgpl, pagjﬁl"gsg.a& at | east one |ocal"
mass storage unit for storing said | arge volunes of data and connected with

a decoder for processing and decoding said | arge volunes of data in case

the latter armedavion2Bnidthebybtehi fof dcal frRIBEESMJ/Sdcesding QRE rEprosdHlatibnX6r
devi ce conneqt ed th the ecchder. a user control interface conn?ct ed
arge volumes of data, whereih the system comprises at least one input/output interface
5 for several respective bandwidth-limited telecommunication networks and at least one
autput interface for transferring processed or unprocessed data to at least one

playback device for display and/or playback of the data.
The invention al_so concerns applications of the system.

The present invention provides a system for on-demand services without the use of an

10 - associated rapid and massive data transfer from an external sou_fce or external
éources. A typical application is video-on-demand or VOD, i.e. services whereby the
user can access a film library on request. With the present invention a VOD library can
be accessed in real time without the need for on-line transfer of the selected film or
films via telecommunication lines with high capacity.

15 The system according to the present invention makes use of a local mass storage unit
in a decoder box with combined user control and external control. The storage medium
or media in the storage unit may or may not be replaceable. The information which
constitutes the requested services, e.g. films, can either be entirely stored locally in the .
system and accessed from it, or parts of the information can be stored locally, while

20 other parts have to be retrieved from an external source or sources. In the latter case
two or more data streams are subsequently mixed to form a continuous bit stream
before they are displayed on, e.g., a user monitor or another display device or used in
other ways. Access is conditional and will normally require authorization, invoicing,
access to the correct decbder. etc. '

25  In accordance with the state of the art VOD usually requires films to be transferred to
the user via high capacity telecommunication lines for immediate display.

Three general versions of direct high capacity systems of this kind have been proposed
and in some cases implemented:
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that simple telephone lines over short distances can handie high transfer rates. The
local servers used are therefore each normally connected with 50-100 consumers and
thus only employ a small part of the network. In this context user interactivity can be
achieved (e.g. random access, when a film is started on the request of a user),
provided that the local server can handle a sufficient number of individual requests for
different films and that the local telephone network has sufficient capacity. This system,
however, makes great demands on the capacity of the local server, partlcularly if there
are a great many consumers for example more than a thousand, who can address
each server. If the capacity of the server is Ilmlted, the number-of servers will have to -

be correspondingly high and traffic costs will generally increase substantially and

15

20

25

30

constitute a disproportionately large part of the total costs.

A system of this type is similar to the first, apart from the fact that the server now has
to serve the entire network or the greater part of it. In theory any user can have any
film whatever from the central server started on demand. In practice, in the best case |
the response times for such a system will be considerable. Normally the system will
very_quickiy reach saturation point and break down. The demand on line capacity will
also normally be prohibitive for an implementation of this kind.

i nti

These employ a number of transfer lines with high capacity for continuous, parallel
transfer of a number of films. A film is normally started, e.g., every n minutes and
requests from the users for a specific programme are then hooked on to the closest
start-up. However, this does not give real user interactivity, and the user will either
have to wait for a relatively long time, particularly if the number of available titles is
large, or only have a limited number of titles from which to choose. If it is to be efficient
this system also requires a considerable number of transfer channels or lines with high
capacity. '

Thus the known systems offer the user very limited opportunity for interactively
selecting the service and for determining how and when it should be used. More
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Rurther objects of the system according to the present invention are to enable a simple
and easy commercial control to be achieved, to prevent fraud and finally to provide
simple updating mechanisms.

The above-mentioned and other advantages of .a system according to the present

10 invention are achieved by means of the fact that the system comprises at least one
input interface which includes at least one local mass storage unit with at least one
separate, replaceable or non-replaceable storage medium, a decoder, an internal traffic
controller, a.control/mixing device and a user control interface, that under the control of
the internal traffic controller the local mass storage unit(s) can be connected with the

15 decoder which is adapted for the decoding of data transferred from the storage medium
or media, as well as for two-way communication via the control/mixing device with an
external control centre via the input/output interface -and the user control interface
respectively, the _cdntrol/mixing device being connected via the output interface with a
playback device for display and playback of data stored in the local mass storage unit.

20 Applications of the system according to the invention are specified by claims 8 and 9
respectively.

The invention will now be explained in more detail in connecion with an embodiment
and the attached drawing, in which

fig. 1a illustrates a decoder box with user control as used in the system according to
25 the present invention, '

fig. 1b illustrates the system according to the present invention and

fig. 2 illustrates an updating of the information in a local mass storage unit in the
system according to the present invention.

The system will now be described with reference to a system for user-selected display
30 of films on the user's television set, but limited to situations where either the transfer
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that the system according to the invention can equally well be used in other user-
selected applications of large volumes of déta, for example user-selected, but
authorized, invoiced or conditional use of other forms of image data or image-like data,
5 including consumer-adapted or professional use of geographical, lexical and
encyclopedic data or marketing data, consumer-orientated or professional exploitation
. of medical or technical image data bases and consumer-o'ri‘entated utilization of
video/computer games. The system according to the present invention can also be
used in applications of large volumes of data which are not image data, but, e.g.,
10 sound, including speech and music. Finally the system according to the present
" invention can be aimed at user-orientated applications of any mixture of large volumes
of data which comprise image data, image-like data or data which are not images.

Fig. 1 illustrates schematically the use of a décoder box according to the present
invention. In this context the term decoder box describes the local unit which is at the

15 user's disposal and will comprise one or more local mass storage units, an internal
traffic controller, modem, decoder, interface, etc. The decoder is the unit which
decodes the encoded data received. The local mass storage unit is a unit provided in
the decoder box and is capable of storing large volumes of data, typically from 50 Mbit
up to 100 Gbit or more. The actual storage medium is the physical medium in the mass

20 storage unit which, for e*ample in the case of VOD, stores film data. In this context the
storage r_riedium can be one or more of the following, viz. disks, cards, tapes or
combinations of these.

The encoded data are composed of data which are represented in some kind of
symbolic form, for example in order to protect the contents of a given data stream, or

25 reduce its size or represent it in a more efficient manner, for example in order to obtain
faster random access, faster read-out, etc. Examples of coding may be, é.g.,
encryption, compression, etc.

As illustrated in fig. 1a, the decoder box should enable the user to display, for example,

various films by means of a user control, a rapid response being obtained on the user
30 control with the system according to the present invention, despite the fact that the

telecommunication connection with the outside world is bandwidth-limited.

Fig. 1b illustrates the fundamental design of the system according to the present
invention and the more detailed design of the decoder box in block diagrammatic form.
The decoder box has an input interface which can be connected with some form of
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connected with a controllmlxmg devnce and via this with a user control interface-and an
qutput interface respectively to a playback device for reproduction of the source signals
which are input via the input interface. If the data on the storage medium exist in .
encoded form, they are retrieved from the local mass storage unit and decoded in the

10 decoder before being transferred to the playback device under the control of the_ user
control interface. Furthermore the decoder box can have input/output interfaces which
are illustrated here as a wide-band and a bandvgidth-limited interface respectively, both-
of which lead to an external control centre. It should be understood that there can be
several such interfaces and that they can lead to different control centres. Via the user

15 control interface a two-way communication can take place via the traffic controller with
the external control centre via the input/output interfaces, these being connected with
the traffic controller via a modem. Thus the user control interface controls the user's -
communication with external control centres as well as the utilization of the information
stored in the decoder box's mass storage unit. By means of the user control interface,

20 at the request of the user a desired item of service information can be transferred
which, for example, can be stored in a data base connected with the external control
centre. In a VOD service this data base will be a fim _library. The service information is
transferred via the interfaces in encoded or uncoded form. If large volumes of data
have to be transferred via the bandwidth-limited interface, this will generally require the

25 data to be compressed, particularly in the case of films which have to be. transferred on
a bandwidth-limited line. The service information can also optionally be transferred on a
wide-band network, e.g. satellite lines or microwave lines. The decoder box in fig. 1b
therefore gives the user a number of options for the input and updating of service
information.

30 For local storage of data and low-capacity transfer, two-way bandwidth-limited /O
interfaces are used which in fig. 1b also represent the transfer liné to an external
control centre. User control data and user identification data from the user's decoder
box are transferred on the two-way transfer line with low capacity to this external
control centre. These data can be used for authorization, invoicing, display control, etc.

35 Further control data and authorization are transferred on the same bandwidth-limited
transfer line from the external control centre to the decoder box. These data can be
used to initiate and maintain a selected film showing.



constitute a disproportionately Iarge"part of the total costs. Transfer

|l tnes with server and high capacity A system of th|
simlar tot fgsﬁ.}ég apart fromthe fact that the server ‘r?t 6d0§4esrve'

the entire network or the greater part of it. In theory any user can have
any filmwhatever fromthe central server st&ted on demand. In practice,
in the best case the”resPonse times for 'such a systemw || be considerable.
Normal |y the sydhecafditianel gantipl data drony thecexdemaleontrat canireican qeotain kewinfasmatien,

down. The denmangdes ahd datLRirs:k wvnemhé cBhtRdmahgakliYe Esm{a't gbﬁéy ddty ?mfrpfhean

I mpl enentation of this kind. Parallel continuous transfer systens These
empl oy a nunberloGA Mass siqrage pnif ddis,jstim oFfeyito peyget ¥gud apd \@myp fermssof illegal
parallel t ransfaacploﬁtém mheltitiohalfdohtsl data tan,M8.4.5 copried drivalfel adatﬁwlpor?arﬁ parts

every n m QUt % ?he information or the film and different types of encrypted key information
corresponding to the user identification, an identifier for the local storage unit, special
. identifiers for the contents of the local mass storage unit and the external control
~ centre, etc. ' |

The external control centre can be connected to a data base for the transfer of the

10 desired information or data, e.g. ﬁlms, from a film library which in this case constitutes
the data base for the users. The network can optionally be bandwidth-limited and
equivalent to the telephone network or a cable network with low capacity. In this case it
could correspond to the communication line between the decoder box and the external
control centre. The data base, e.g. the film library, could also be connected to the

15 decoder- box via a wide-band network, e.g. a satellite network, while the control
information between the user and the external control centre is transferred on a
bandwidth-limited line.

The data which are transferred from the user control unit in the system in fig. 1b will
consist of requests to the external control centre together with user control data for

20 control of the local display unit as soon as the desired service information has been
authorized and initiated.

The syétem according to the present invention can also be used for VOD with local
storage, but without external communication. The VOD concept can in fact be
implemented without the necessity of accessing an external control centre. In this case

25 the desired service information, for example all films, will be located in the decoder
box, viz. stored in the local mass storage unit. User access and invoicing can be
initiated, e.g. via credit card or similar means of payment, but can also be implemented
by the payment of a one-time fee when a medium which contains the films is
purchased, after which no further invoicing, authorization, etc. will be necessary. By

30 means of this concept it becomes possible to place restrictions on use, for example in
the form of a limit on the number of times a film can be played.

The local mass storage unit can be updated in different ways and this is schematically

illustrated in fig. 2. . )
: This.Sheet Has Been Replaced




requests fromthe users for a specific programme are then hooked on to the
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number of titles fromwhich to choose. If 7t is to be efficient this system

al so requi reﬁ_ a conS| der abl e nunber of transfer channels or lines with high
capacity. As Qcel mse staragh Mot onuRitsgang gieh.i kegundatadhby physically replaging the

vi deo and/ or uaitldr Onits. This can invoive replacing the entire storage unit or be limited to the
replacement of the storage medium or media.

. Updating can also be performed by means of an electronically implemented

5 modification/updating of locally stored data via the telecommunication network and
under the control of the external control centre. The electronic modification/updating
can be performed off-line, and thus will not interfere with the current user-selected
utilization of service information, and will take into consideration those possibilities
which exist in the commercial tele-network, while at the same time taking into account

10 consumer preferences. Electronic updating can be performed in each case by
transferring encoded or unprocessed data via telephone lines with low capacity,

~ telephone Ii_nes with higher capacity, satellite lines, cable networks, radio lines, etc. -

under the control of the external control centre.

According to what is expedient in connection with' the updating, the storage medium or
15 media used in the local mass storage unit can be permanent or also writable or
erasable.

~ In this context the local mass storage unit can employ media such as magnetic tape,
rotating optical, magneto-optical, electro-optical or magnetic discs or non-rotating |
optical or magnetic cards and chips for storing the service information, for example the
20 films. These can exist.in more or less-compressed form in order to reduce storage
recjuirements or intact, i.e. uncompressed, but stored in a format which optimizes
search time, read-out speed, etc.

Such storage media are particularly suitable for VOD services with a pay-per-view
arrangement, and the storage media can then be replaceable in order to prevent wear

25 'and also in order to be replaced with a new item of service information, for example
new films.

Service information such as stored films can be physically updated by replacing the
storage medium or media with new ones or by transferring the service information, i.e.
the films, via existing telecommunication networks, e.g. via satellite lines, cable

30 networks, telephone lines and microwave lines, preferably during periods of low traffic
density in order to minimize the transfer costs. The actual system according to the
invention can be controlled by using ordinary telephone connection with a low bit rate

between the user decoder box and the external control centre.
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5 the film starts normally only constitutes a few seconds, and this is of vital importance
when comparison is made with parallel continuous transfer systems for VOD. At the
same time the system according to the present invention gives the user access to an
enormous number of films, since the system according to the invention offers the
possibility of accessing libraries with hundreds of film titles or more in the course of
10 . seconds, while known VOD services at present normally have the capacity to offer 10-

30 films. .

" The system according to the present invention permits a high level of interactivity, since
the local storage system not only enables the user to start a desired film with a very '
short start-up time, but can also give the user the possibility for freeze frame, fast

15 forward and rewinding of the film and all the other functions which can normally be
provided by to-day's video recorder systems. Other forms of interactivity can also be
implemented, and range over everything from sihple colour adjustment to editing -
possibilities for an entire film or editing of local features in scenes and interactive
ganies, etc. depending on which code technique is used.

20 The system according to the present invention requires a simple and inexpensive
communication system, since a real time communication system with high capacity is
not necessary. Nor is it necessary to have special tuning and central or local server
techﬁology, nor to be continuously linked to a high capacity transmission system..In
principle an ordinary dial-up, analog telephone line on 3.4 kHz is all that is required in

25 order to achieve the desired communication with the system according to the present
invention. The computer system in the external control centre which serves a large
number of customers can be simple and low cost, since only small volumes of data
have to be transferred to each user or customer.

If an option is selected in which there is no need for transfer from external sources, in
30 principle the whole film library can be stored locally, thus completely eliminating the
need for expensive real time transfers from external sources such as film libraries.

For the commercial exploitation of the system according to the present invention it is an
advantage that low capacity transfer via, e.g., telephone lines facilitates the user
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Finally the system according to the present invention can be instalied and
reprogrammed without the need for it to function in real time, since it is possible to use
a number of updating techniques, varying from inéxpensive read-only media to writable
- media which can be eiectronically updated via practically all existing communication
10 lines and networks.

. Even though the system according to the present invention is particularly well suited to
VOD services with a pay-per-view arrangement, and the design is described with
special reference to this, it is in no way restricted to such applications, but on the
contrary can be used to handle all other forms of service information where the use of

15 local mass storage units for permitting rapid, controlled access to and read-out of
massive volumes of data is especially appropriate and desirable, with simultaneous
local user control and optional external authorization and control, above all in situations
where there are technical and/or commercial restrictions on the transfer bandwidth. At
the same time data can be stored locally in full measure, although this is not

20 necessary, and can in each case be supplemented with items of key and control
information, which again can optionally include fraud protection, authorization data or
additional data such as, e.g., key programme information.

The locally stored data can be stored in more or less encoded format, i.-_e. the system
can handle both preprocessed and unprocessed information, and the encoded formats
- 25 can,'e.g., be based on standard video codecs, model-based compression systems, etc.

At the same time the storage of the locally stored data can aim at achieving normal
search time, read-out speed, display functionality, etc. The local mass storage unit can
be employed in most examples of the prior art for storage of large volumes of data,
with storage media which can be permanent or writable and erasable. Moreover as

30 already stated, the local mass storage units can by physically removed or replaced or
be installed on a non-replaceable, permanent basis. Nor is the system according to the
present invention limited to the dse of to-day's known media for mass storage of data,
but will be capable of being adapted to future storage systems which provide greater
storage density and faster access or both than state of the art mass storage

35 techniques. '
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service information is used which is preprocessed, e.g. with coding techniques for
compression, and especially model-based compression, a decoder can be employed
which permits different forms of processing of the stored data, for example

5 interpolation, prediction and the like in connectior} with the decoding. This means that
the service information which exists in some kind of standardized format and encoded
= by means of an appropriate technique, can be converted into other formats which
enable display and playback to be performed with a higher quality than the
reproduction on the basis of the source programme's original standard would permit.
10 This can be of special importance if, e.g. television and video standards with a higher
~ quality than those at present should be adopted in the course of the coming years.

—
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The above-mentioned objects and other advantages of a systemaccording to
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5 transfer of processed or unprocessed data to at least one playback device for display
and/or playback of data,
characterized in that the system comprises at least one input interface which includes
f at least one local mass storage unit with at least one separate, replaceable or non-
1 replaceable storage medium, a decoder, an internal traffic controller, a contrd.'"nixing
10 device and a user control interface, that under the control of the internal traffic -
controller the local mass storage unit(s) can be connected with the decoder which is

arranged for the decoding of data transferred from the storage medium or media, as
well as for two-way communication via the control/mixing device with an external
control centre via the input/output interface and the user control interface respectively,
15 the control/mixing device being connected via the output interface with a playback
device for display and playback of the data stored in the local ‘mass storage unit.

2. A system according to claim 1,

characterized in that the decoder is connected via an additional input/output interface

with the external control centre via a telecommunication system with substantial data
20 transfer capacity.

3. A system according to claim 1,

characterized in that the local mass storage unit is optionally implemented by one or

more of the following types of storage media: magnetic memories, semi-conductor

memories, optical memories, magneto-optical memories or electro-optical memories
25 with a typical storage capacity in the range of 500 Mbit - 100 Gbit.

4. A system according to claim'3,
characterized in that the local mass storage medium is replaceable.

5. A system according to claim 3,
characterized in that the local mass storage medium is non-replaceable.

30 6. A.system according to claim 4 or 5,
characterized in that the local mass storage medium is of the once-only type or
permanent, i.e. of the write-once or non-erasable type.



on said playback device, said Internal traffic controller being connected
with said |local mass storage unit for controlling the retrieval of data as
sel ected oW 9B user control interface and further via s®RCGCI/NOWOHGI4S
handl i ng the two-way conmuni cati'on with said external controf center for

transmtting or receiving information over id atmﬁ ¥ out put )

interface on said one or nore bandwidth-limted te mmum'”i"mﬁmetmrk&

sai d i nformatizon h@'{ygﬁnf%ofaiﬁg fflcihith 4ok @r mation fof aut Hori*zasi on,

val i dation and debjfing which Tn any case requires_a |low data transfer
o iy it el i

capacity in t fBa@gigriged iy th rifgal Mass starags mediunh is wrtable or £6asables| ed and
controlled fromsaid user control interface, t he
system bei ng adapted for.providing |local acc inglretrjeval of said |arge
Vol unes of daba ol pUF & B EeEyactaicitia Chectl gt SBTES, 13y sodeq- g demand
downl oadi ng or(V@mgealiaegNittngashxalbinchided payment or pay-per-view.

5 9. Theuseofa system according to claims 1-7 in a general information supplying
system with payment on ordering or payment per item, document or file. '
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dat abases, said |large volunes of data. form ng a self-contained,
pernanently and locally stored data |ibrary which may be the
syst em i WOPSEMRIR- t hr ough operation via said input interface. A%% | cat i ons
of the systemaccording to the invention are specified by clainms 7 and 8
respectively. The invention will now he explained in nore detail in
connection with an enbodi nent and t 222ttached drawing, in which fig. la
illustrates a decoder box with user tontrol as used in the systeem according

to the present invention, fig_1h illustrates the systemaccording to the
present invention and _ USER CUNTRUL
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ig. 2 illustrates an updating of the information in a |ocal nass storage
nit in the systemaccording to the present invention. The b & now
e descriWOASHIPA reference to a system for user-sel ected H%’Ebg)/‘(y# filns
n the user's television set, but limted to situations where either the
ransfer 5 systenis bandmndth is ligpited or not available at all. It
houl d be under st ood, however, thaIl£2g}systen1according to the invention
an equalliy well be used in other usef- sel ected applications of |arge

ol unes of data, for exanple user-selected, but authorized, invoiced or
onditional use of other forns of inage data or inmage-like data, including
onsuner - adapt ed or professional use of geographical, |exical and

EXTERNAL CONTROL CENTER

_—TELECOMUNICATION CHANNEL
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1Q encycl oped| c data or rrar ketu_llng data
pr of essi orYI expl oi tation, of medi-cal or technical’ ?‘rag'e-i-dét-"a '-b-'a

consuner - dri éntated util ] z,at"‘l an- of _Vi deo/ conput er gémes ‘The gy
accordi ng ¥ o' t hé present. i'hvent? on¢

B 1 paged
Ori"tan al so be usedvin appl icati:ohshap paged.%
| ar ge vol unes ‘of ‘data- i ch Arefiot™ |§nage data, but¥ e.g.; soungd; wl%wfbud%ﬁb-:--
speech and nmusic. Finally the system according to:the present 15

i nvention can be-aipEdial ..user-~ok+ ent at ed Sgl catlons -of-. af)yrm;g)q unglﬂmf

------------------

| ar ge vol-umes of ~dat ﬁaﬁz or--data
whi ch are not |rragesi1¥—gllg'nlf§mq)ﬁr%§f %”%g‘%’gﬁé‘%ﬁﬂ% 'Fﬁge'?}gie' f a
decoder box 200 according to the mfdargetvalumestafsiata| n th| s cont ext t he
term decoder box describes the local unit which is at the user's disposal

and will as shown in fi 1b co rlse one or nore | ocal nass storage 20

units 201, ahn® fIVERHRN cencsms 2 SYBAM el losal BFoeessing/asresaingsanditaprmaentation of
interfaces 1Rige volumes of data, wherein the system comprises at least one input/output interface

for several respective bandwidth-limited telecommunication networks and at least one
output interface for transferring processed or unprocessed data to at least one
playback device for display and/or playback of the data.

The invention also concerns applications of the system.

The present invention provides a system for on-demand services without the use of an
associated rapid and massive data transfer from an extemal source or external
sources. A typical application is video-on-demand or VOD, l.e. services whereby the
user can access a film library on request. With the present invention a VOD library can
be accessed in real time without the need for on-line transfer of the selectéd film or
films via telecommunication lines with high capacity.

The system according to the present invention makes use of a local mass storage unit

in a decoder box with combined user control and external control. The storage medium -
or media in the storage unit may or may not be replaceable. The information which
constitutes the requested services, e.g. films, can either be entirely stored locally in the
system and accessed from it, or parts of the information can be stored locally, while
other parts have to be retrieved from an external source or sources. In the lafter case
two or more data streams are subsequently mixed to form a continuous bit stream _
‘before they are displayed on, e.g., a user monitor or another display device or used in
other ways. Access is conditional and will normally require authorization, invoicing,
access to fie correct decoder, etc.

In accordance with the state of the art VOD usually requires films to be transferred to
the user via high capacity telecommunication lines for immediate display.

Three general versions of direct hsgh capacity systems of this kind have been proposed
and in some cases implemented:
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102, 204, 207a, 208 , etc. The decoder 202 is the unit which decodes the
encoded data received. The local mass storage unit 201 is a unit provided
in the decoder box and is capable of storing |arge volunes of data,
typically from500 Mt and up to 100 Gbit or nore. The actual storage

mediumis the physical nediumin the nass storage 25 uni t which, for
exanple in the case of VOD, stores filmd In this context the storage
medi um can be one or nore of the foI | owi ng,~ Vi z. d| sks, cards, tapes or

conbi nat i ons PéleprRetrandte h 1dai bf 3 @shely dat a WhICh are
represented in some Ki nd of synbollc forrn for exarrple in order to protect

the contents of a given data stream or 30 reduce its size or represent
it in a nore bfghicapasity daimirensmission is eErisyed inpregrde trapgerdpeanationde therusehndom
access, fast efromagéhi etrivers&ing.vidlsednidiershoné livexCinadn Yy cdihectidndxploits the fact

that simple telephone fines over short distances can handle high transfer rates. The
local servers used are therefore each normally connected with 50-100 consumers and
thus only employ a small part of the network. In this context user interactivity can be '
achieved (e.g. random access, when a film is started on the request of a user),
provided that the local server can handle a sufficient number of individual requests for
different films and that the local telephone network has sufficient capacity. This system,
however, makes great demands on the capacity of the local server, particularly if t_here
are a great many consumers, for example more than a thousand, who can address
each server. If the capacity of the server Is limited, the number of servers will have to -
be correspondingly high and traffic costs will generally increase substantially and
constitute a disproportionately large part of the total costs.

nsfer i ith ntral r i 2

A system of this type is similar to the first, apart from the fact that the server now has”
to serve the entire network or the greater part of it. In theory any user can have any
film whatever from the central server started on demand. In practice, in the best case
the response times for such a system will be considerable. Normally the system will
very quickly reach saturation point and break down. The demand on fine capacity will
also normally be prohibitive for an implementation of this kind.

Parallel, continuous transfer systems

These employ a number of transfer lines with high capacity for continuous, parallel
transfer of a number of films. A film is normally started, e.g., every n minutes and
requests from the users for a specific programme are then hooked on to the closest
start-up. However, this does not give real user interactivity, and the user will either

have to wait for a relatively long time, particulary if the number of available fitles is

large, or only have a limited number of titles from which to choose. If it is to be efficient

this system also requires a considerable number of transfer channels or lines with high
capacity.

Thus the known systems offer the user very limited opportunity for interactively
selecting the service and for determining how and when it should be used. More
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encryption,

200 shoul d enable the user to display, for exanplee;
"of a user control 207, a rapid response being o%gimgwt ejuser
control 207 with the system according to the prijegqe i 0

fact that the tel ecommuni-cation connection wth tlh |

bandwidth-limted. Fig. 1b illustrates the ;,‘undament al design of jthe system

conpression, etc. As illustrated i RERLACEMENT [BHEB®cpder box
i : ,

n,

~—~ (N

Id is

according to the present invention and the nhor el-detatee—destTgmof the
decoder box ow@oiséin. therefdre,dhe gbiactrai thecpresent invention is to reduce the system's

response time, to increase the services on offer, e.g. the number of films which are
offered, to provide a high degree of user-interactivity, to permit the use of a simple,
inexpensive communication system and to offer the option of avoiding the need for
transfer from an external source or external sources.

Eurther abjects of the sysiem according to the present invention are to enable a simple
and easy commercial control to be achieved, to prevent fraud and finally to provide
simple updating mechanisms.

The above-mentioned and other advantages of a system according to the present
invention are achieved by means of the fact that the system cgmprises at least one
input Ipterface which includes at least one local mass storage unit with at least one

separate, replaceable_ or non-replaceable storage medium, a decoder, an intemnal traffic

controller, a control/mixing device and a user control interface, that under the control of
the internal traffic controller the local mass storage unit(s) can be connected with the
decoder which is adapted for the decoding of data transferred from the storage medium
or media, as well as for two-way communication via the control/mixing device with an-
external control centre via the input/output interface -and the user control interface
respectively, the controVmixing device being connected via the output interface with a
playback device for di'splay and playback of data stored in the local mass storage unit.

Applications of the system according to the invention are specified by claims 8 and 9
respectively.

The invention will now be explained in more detall in connection with an embodiment
and the attached drawing, In which

fig. 1a illustrates a decodér box with user control as used in the system according to -
the present invention,

fig. 1b lllustrates the system according to the present invention and

fig. 2 illustrates an updating of the information in a local mass storage unit in the
system according to the present invention. '

The system will now be described with reference to a system for user-selected display
of films on the user's television set, but limited to situations where either the transfer
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form The decoder box 200 has an input interface ZQEPL\AUEMEN'DQMEEE connect ed
with some formof external -signal source and whi ¢gh nalj s from
there to a decoder 202. The decoder 202 is conne¢t ¢d i | " npl
traffic controller 206 with a | ocal mass storage|ufi A W
storage unit 201 may include one or nore repl aceabl | |yl al so
non-repl aceabl e storage nedia and if the sf ogagejnmediumis repl aceabl e, in
reality the input interface 204 corresponds 1o afrtAptt—tewee~or this

st or age medi usystérie bdedwidiars BHiledi 3 rotiavdilable @b aln dcshedid \Wetunders®oa] ticidvend
m xer device Q?’tr@rkgst\éh@aécmdﬁ'@% b2 iAvetis cgrpgélf(aﬂ%ﬂephg '[Jg%cg% AHikf3s@nd an

output interfa respecti y to a p evi c for reproduction
of the sourceS¥rgrdRRPIRRNADE of[aras Yolimes 4f g an@rl%ﬁ'ﬂf"eﬂﬁ?’eﬁ% bata. 1f the

data on the stothageednindbiced edoatitioral esa:ml:nbhrffm oftifigye ddt® of Bidgedikedata om
the Tocal mas ﬁcﬁhﬂrgacgﬁsdﬁ%rladg&éd ngro%%gﬁgﬁ%sg 3 bé}ﬁraphical, lexical and
encyclopedic data or marketing data, consumer-orientated or professional exploitation
- of medical or technical image data bases and consumer-orientated utilization of
video/computer games. The system according to the present invention can also be
used in applications of large volumes of data which are not image-data, but, e.g.,
sound, including speech and music. Finally the system according to the present
" invention can be almed at user-orientated applications of any mixture of large volumes
of data which comprise image data, image-like data or data which are not images.

_Fig. 1 illustrates schematically the use of a decoder box according to the present
invention. Ih this context the term decoder box describes the local unit which is at the
user's disposal and will comprise one or more local mass storage units, an internal
traffic controller, modem, decoder, interface, etc. The decoder is the unit which
decodes the encoded data received. The local mass storage unit is a unit provided in

- the decoder box and is capable of storing large volumes of data, typically from 50 Mbif
up to 100 Gbit or more. The actual storage medium is the physical medium in the-mass
storage unit which, for example in the case of VOD, stores film data. In this context the
stoi'age medium can be one or more of the following, viz. disks, cards, tapes or
combinations of these.

The encoded data are composed of data which are représented in some kind of
symbolic form, for example in order to protect the contents of a given data stream, or
reduce jts size or represént itina mare efficient manner, for example in order to obtain
faster random access, faster read-out, etc. Examples of coding may be, e.g.,
encryption, compression, etc.

As illustrated in fig. 1a, the decoder box should enable the user to display, for example,
various films by means of a user control, a rapid response being obtained on the user
control with the system according to the present invention, despite the fact that the
telecommunication connection with the outside world is bandwidth-imited.

Fig. 1b illustrates the fundamental désign of the system according to the présent
invention and the more detailed design of the decoder box in block diagrammatic form.

The decoder box has an input interface which can be connected with some form of
/
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decoder 202 before being transferred to the play

er the
control of the user control interface 207a. Furt box 200
can have input/output interfaces which are illus
bandwi dth-limted and a wide- band interface 101f L023 APRe®g7vel ¥l both of
which lead to an external control centre 100. It]shoul d be underfstjood t hat
there can be several such interfaces and th t hpy i fif er ent

control centres. Via the user control intérface RQ7a a two-way : _
conmuni cati o ; e qQver the traffi ontroller 206 WM the
ext er nal con{a ’r‘%ﬁﬁéé‘ﬁﬁﬁg%'%%\??ﬁ Ecﬁeﬁa\"ﬁ'aﬂgf'gﬁiggfmilﬁ?r&x? 3@%35"%61-{%2, t hese
bei ng connectdeerdsr iscanpected ¥pfandntemet traffic eentraiie withza \gcahmasssikoage qiilis t he

use [ c?)nt r olt ThistrRidsodtéragd) Gt AR haw 6nd BEMUEAEDIGcEEBII O HoRdépiaskableldforggd er nal
control centr

t he decoder b e%i%gﬁggegﬁ%%%%@eéﬂﬁ i%%a{&%l’eﬁ@ﬁ%ﬁ%&gﬁ?g %Eem%é on stored in
corresponds to an input device for this storage medium. The decoder is further
connected with a cohtrollmixing device and via this with a user control interface-and an
qutput interface respectively to a playback device for reproduction of the source signals
which are input via the input interface. If the data on the storage medium exist in
encoded form, they are retrieved from the local mass storage unit and decoded in the
decoder before being transferred to the playback device under the control of the user
control interface. Furthermore the decoder box can have input/output interfaces which
are illustrated here as a wide-band and a bandvgldth-limited interface respectively, both
of which lead to an exiernal control centre. It should be understood that there can be
several such interfaces and that they can lead to different control centres. Via the user
contral interface a two-way communication can take place via the traffic controller with
the external confrol centre via the input/output interfaces, these being connected with
the traffic controller via @ modem. Thus the user control interface controls the user's
communication with external control centres as well as the utilization of the information
stored in the decoder box's mass storage unit. By means of the user control interface,
at the request of the user a desired item of service information can be transferred
which, for example, can be stored in a data base connected with the external control
centre. In a VOD service this data base will be a film library. The service information is
transferred via the interfaces in encoded or uncoded'form. if large volumes of data
have to be transferred via the bandwidth-limited interface, this will generally require the
data to be compressed, barticulariy in the case of films which have to be transferred on
a bandwidth-limited tine. The service information can also optionally be transferred on a
wide-band network, e.g. satellite lines or microwave lines. The decoder box in fig. 1b
therefore gives the user a number of options for the input and updating of service
information,

For local storage of data and low-capacity transfer, two-way bandwidth-limited /O

interfaces are used which in fig. 1b also represent the transfer line to an external

control centre. User control data and user identification data from the users decoder

box are transferred on the two-way transfer line with low capacity to this external

control centre. These data can be used for authorization, invoicing, display control, etc.
Further control data and authorization are transferred on the same bandwic_lth-limlted
transfer line from the external control centre to the decoder box. These data can be

used to initiate and maintain a selected film showing. -
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user control

i nterface 207a, at the request of tMf e TS
. service informati on can be transferrequ\hich, fcr%@gg W@ﬁc
a data base connected with the external control |jcgntre 100. In
service this data base will be a filmlibrary. Thg s2BVARR 1997 O
transferred via the interfaces 101, 102 in encoqed or uncoded f
| arge vol umes of data have to be transferrgd vig t '

interface 101, this will generally requirégthe data to be conpressed.

particularly in the case of filns which have to be transtferred on a
bandwi dt h- | i mi Thedadditiepal cphtsolsiatafrare thenéxdemeltcdoninol cantrentanocootain keyainfopmdtion,

transferred oncoiediad§ uRRVAthBEY WiIEH the @olitrolfibtify dévicR danR&tutife dHts freMaNe | | nes

via the wi debalnd inter{ace 1

ocal mass$ storage un?t.ZThiIlf'se"mdo%eorqg Ezreplglzﬁ fraud and various forms of illegal
exploitation. The additional control data can, e.g., comprise smaller, but important parts
of the information or the film and different types of encrypted key information
corresponding to the user identification, an identifier for the local storage unit, special

identifiers for the contents of the local mass storage unit and the extemal control
centre, ete.

The external control centre can be connected to a data base for the transfer of the
desired information or data, e.g. films, from a film library which in this case constitutes
the data base for the users. The network can optionally be bandwidth-limited and
equivalent to the telephone network or a cable network with low capacity. In this case it
could correspond to the communication line between the decoder box and the external -
control centre. The data base, e.g. the film library, could also be cannected to the
decoder. box via a wide-band network, e.g. a satellits network, while the control

information between the user and the external control centre is transferred on a
bandwidth-limited line.

The data which are transferred from the user control unit in the system'in fig. 1b will
consist of requests to the external control centre together with user control data for

cor_\trol of the local display unit as soon as the desired service information has been
authorized and initiated.

The system according to the present invention can also be used for VOD with local
storage, but without external communication. The VOD concept can In fact be -
implemented without the necessity of accessing an external contrel centre. In this case
the desired service information, for example all ﬁlrhs, will be located in the decoder
box, viz. stored in the local mass storage unit. User access and involcing can be |
initiated, e.g. via credit card or similar means of payment, but can also be implerhented

~ by the payment of a one-time fee when a medium which contains the films is

purchased, after which no further invoicing, autherization, etc. will be necessary. By
means of this concept it becomes possible to place restrictions on use, for example in
the form of a limit on the number of times a film can be played.

The local mass storage unit can be updated in different ways and this is schematically
illustrated in fig. 2.
-
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REPLACEMENT SHEET 7 in fig. 1b therefore gives thdREBEACEMENTUSBERT ¢f opti ons
for the input and updating of service informati t-ocat bLT ge of

‘data and | owcapacity transfer, two-way bandw dt '-I [ 21 EER m tdrfaces
101 are used which in fig. 1b also represent th tra& I tto Jan
external control centre 100. User control data d flicdtion data
fromthe user's decoder box 200 are transfer ed n the two-way tragnsfer
line with | ow capacity to this external caohlr . >~data can
be used for at i o I NVOL Ci n di spl a cor r etc. Further control
data and aut hﬁﬁi%ﬁfﬂﬂs% B’aPFA‘HEPéP&Eq‘aBnBPhge "”gky physically 'ep‘ac'"g the

unit or units. This can involve replacing the entire storage unit or be limited to the

replacement of the storage medium or media.

Updating can also be performed by means of an electronically implemented
' modification/updating of locally stored data via the telecommunication network and
under the control of the external control centre. The electronic modification/updating
can be performed off-line, and thus will not interfere with the current user-selected
utilization of service information, and will take into consideration those possibilities
which exist in the commercial tele-network, while at the same time taking into account
consumer preferences Electronic updating can be performed in each case by '
transferring encoded or unprocessed da!a via telephone lines with low capacity,

telephone lines with higher capacity, sata(llte lines, cable networks, radio lines, etc. -
under the control of the external coritrol centre.

According to what is expedient in connection with the updating, the storage medium or

media used in the local mass storage unit can be permanent or also writable or
erasable.

In this context the local mass storage unit can employ media such as magnetic tape,
rotating optical, magneto-optical, electro-optical or magnetic discs or non-rotating
optical or magnetic cards and chips for storing the service information, for example the
ﬁlms. These can exist.in more or less compressed form in order to reduce storage
requirements or intact, i.e. uncompressed, but stored in a format which opfimizes
search time, read-out speed, etc.

Such storage media are particularly sultable'for VOD services with a pay-per-view -
arrangement, and the storage media can then be replaceable in order to prevent wear

and also in order to be replaced with a new item of service information, for example
new films.

Service information such as stored films can be physically updated by replacing the

storage medium or media with new ones or by transferring the service information, i.e.

the films, via existing telecommunication networks, e.g. via satellite lines, cable

networks, telephone lines and microwave lines, preferably during periods of low traffic

density in order to mmumze the transfer costs. The actual system aecordmg to the

invention can be controlled by using ordinary telephone connection with a low bit rate
between the user decoder box and the external controlcentre. - ——
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bandwi dth-limted transfer |ine fromthe extgrg; ! tTe 100 to the
-decoder box 200. These data can be used to i |ﬂ£glr@%% ?r%ﬁ{fa n a sel ected
filmshowi ng. The additional control data frgm|the external goptrol centre
100 can contain key information, codes and data @3ARR 997 ch | he
controlling m xer device 203 cannot utilize gaja fromthe | ofa] nass

storage unit 201. This is in order to pregexf) fraud anda vartoup forns of
i1l egal exploitation. The additional control Ldata can. e.qg., .cpnprise

smal | er, but Asrmﬁhaﬁﬂﬁate@@ﬂfessyg’émté&oﬂdﬁb% R preden® invbiton dibrd £Gdadinhfyer ent
types of encra\éggrﬁ%ges hlnn$s%r Ir}g_t\}é)g correspondi ng to the user

I dentification, ami i |8 for- thdP¥cal mass storage unit 201, speci al
identifiers for the contents of the |local nass storage unit and the

external CcONtArem the 0éer8 phith ofVibw the s SERRAlind @ hd Pres&it HvehtiohHhsGfkr ©

connectedtoac}gta bagefor t etr%nsfer 81f the, i
fast résponse time, since the lead time from the selection of a film until the display of
the film starts normally only constitutes a few seconds, and this Is of vital importance
when comparison is made with parallel continuous transfer systems for VOD. At the
same time the system according to the present invention gives the user access to an
enormolis number of films, since the system according to the invention offers the
possibility of accessing libraries with hundreds of film fitles or more in the course of

seconds, while known VOD services at present normally have the capacity to offer 10-
30 films. '

The system according to the present invention permits a high level of interactivity, since
the local storage system not only enables the user to start a desired film with a very '
short start-up time, but can also give the user the possibility for freeze frame, fast
forward and rewinding of the film and all the other functions which can nomnally be
provided by to-day's video recorder systems. Other forms of interactivity can also be
implemented, and range over every'thing from simple colour adjustment to editing
possibilities for an entire film or editing of local features in scenes and interactive
games, etc. depending on which code technique is used.

The system according to the present invention requires a simple and inexpensive
communication system, since a real time communication system with high capacity is
not necessary. Nor is It necessary to have special tuning and central or local server
technology, nor to be continuously linked to a high capacity transmission system..In
principle an ordinary dial-up, analog telephone line on 3.4 kHz is all that is required in
order to achieve the desired communication with the systerh according to the present
invention. The computer system in the external control centre which serves a large
number of customers can be simple and low cost, since only small volumes of data
have to be transferred to each user or customer.

If an option is selected in which there is no need for transfer from external sources, in
principle the whole film library can be stored locally, thus completely eliminating the
need for expensive real time transfers from external sources such as film libraries,

For the commercial exploitation of the system according to the present invention it is an
advantage that low capagcity transfer via, e.g., telephone lines facilitates the user
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desired i nformation or data, e.g. films, fromaufilanlibrary which in this

case constitutes the data base for the users. Th®REPEA C ionally be
bandwi dt h-1imted and equivalent te the tel ephdne C*quwn%ﬁg bl e
network with | ow capacity. In this case it coulfd COébESE&Hd tofthe

conmmuni cation |ine between the decoder box 200 jarnd eA t89hall ¢ontrol
centre 100. The data base, e.g. the filmli b;,.ary, ould also b¢ ¢onnected
to the decoder box 200 via a w de-band network,] e.g. a satellite}{network,
while the control information between the user !

ontr ol
centre 100 identification and permits astomaticl invdicing Ifiom the externab corfiobcahdreaAtthech are

transferred s_&h@%ﬁd"ﬁe%?ﬁém%&tﬂﬂ% to! el prédtine b @RRn AHéR thdpbdpiumysi emin fig.
1b will consist of t he oget her

.requests to xternal .control cenfre 10Q t :
with user o UmBEEENtE chrinphensite sarmf; hEzsires B Sfoes ta poEH iR PRI oon a6 ¢ he
desi r ed ser ¥itexesisiiymraventing the exploltation of VOD services and the like with fraudulent

intent, e.g. through illegal copying of pragrammes or pirate praduction of decaders, etc.

Finally the system according to the present invention can be installed and
reprogrammed without the need for it to function in real time, since it is possibie to use
a number of updating techniques, varying from inexpensive read-only media to writable
media which can be electronically updated via practically alf existing communication
lines and netwarks.

Even though the system according to the present invention is particularly well suited to
VOD services with a pay-per-view arrangement, and the design Is described with
special reference to this, It is in no way restricted to such applications, but on the
contrary can be used to handle all other forms of service information where the use of
local mass storage units for permitting rapid, controlled access to and read-out of
massive volumes of data is especially appropriate and desirable, with simultaneous
local user confrol and optional external authorization and control, above all in situations .
where there are technical and/or commercial restrictions on the transfer bandwidth. At
the same time data can be stored locally in full measure, although this is niot
necessary, and can in each case be supplemented with items of key and control
information, which again can optionally include fraud protection, authorization data or
additional data such as, e.g., key programme information.

The iocally sfored data can be stored i more or less encoded format, i.e. the system
can handle both preprocessed and unpracessed Information, and the encoded formats
can, e.g.,-be based on standard video codecs, model-based compression systems, etc.
At the same time the storage of the locally stored data can aim at achleving normal
search time, read-out speed, display functionality, etc. The local mass storage unit can
be employed in most e%amples of the prior art for storage of targe volumes of data.
with storage media which can be permanent or writable and erasable. Moreover as
already stated, the local mass storage units can by physically removed or replaced or
be installed on a non-replaceabl_e, permanent basis. Nor Is the system according to the
present invention limited to the use of to-day's known media for mass storage of data,
but will be capable of being adapted to future storage systems which provide greater

storage density and faster access or both than state of the art mass storage
techniques. '

This Sheet Has Been Replaced

AR




tion has been authorized and initiated. The system according to the present
invention can also be used for VOD with | ocal storage, but w thout external
comuni cation. The VOD concept can in fact be i mpl ement ed wi t hout the
necessity of accessing an external control centre. In this case the desired
service information, for exanple all films, wll be located in the decoder
box 200, viz. stored in the |ocal mass stor unit 201. User access and

i nvoi cing can be initiated, e.g. via credit®card or sinilar means of

payment, but Cfﬁhaﬁ* & 2nbiid bEMGABRIEOHatin the sRiM B ordilg B the BrdseAfndenfiornen

a medi um whi ch s%r%?ce%%rsmatdgﬁ Isf hslercrlswllncsh is preprocessed, e.g. with coding techniques for
compression, and especially model-based compression, a decoder can be employed
which permits different forms of processing of the stored data, for example
interpolation, prediction and the like in connection with the'decoding. This means that
the service information which exists in some kind of standardized format and encoded
by means of an appropriate technique, can be converted into other formats which
enable display and playback to be performed with a higher quatlity than the
reprodutction on the basis of the source programme's original standard would permit.
This can be of special importance I, e.g. television and video standards with a higher
quality than those at present should be adopted in the course of the coming years.
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data, wherein the system comprises at least one input/output interface to one or more :
bandwjdth-limited telecommunication networks and at least one output interface for the
transfer of processed or unprocessed data to at least one playback device for display

and/or playback of data,

N ' characterized in that the system corﬁprises at least one input interface which includes
at [east one lacal mass storage unit with at least one separate, replaceable or non-
replaceable storage medium, a decoder, an intemat traffic controller, a contro! “ixing
device and a user control interface, that under the control of the intemnal traffic -
controller the local mass storage unit(s) can be connected with the decoder which Is
arranged for the decoding of data transferred from the storage medium or media, as
well as for two-way communication via the control/mixing device with an external
caontrol centre via the input/output interface and the user control interface respectively,
the control/mixing device being connected via the output Interface with 2 playback
device for digplay and playback of the data stored in the lacal mass storage unit.

2. A system according to claim 1,

characterized in that the decoder is connected via an additional input/output inter'facg
with the external control centre via a telecommunication system with substantial data

transfer capacity.

3. A system according to claim 1,

characterized in that the local mass storage unit is optionally implemented by one or
more of the following types of storage media: magnetic memories, seml-conductor

memories, optical memories, magneto-optical memories or electro-optical memories
with a typical storage capacity in the range of 500 Mbit - 100 Gbit.

4. A system according to claim 3,
characterized in that the local mass storage medium

5. A system according to claim 3,
characterized in that the local mass storage medium

6. A.system according to ¢laim 4 or 5,
characterized in that the local mass storage medium

is replaceable.

Is non-replaceable.’

is of the once-only .type or

permanent, l.e. of the write-once or non-erasable type.
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tion/updating can be perforned off-line, and thus will not interfere with
the current user- selected utilization of service information, and wl|
take into consideration those possibilities which exist in the commerci al
t el ecommuni cation network, while at the same tine taking into account
consuner preferences. Electronic updating can be per
transferring encoded or unprocessed data vigrtel eph
capacity, telephone lines with higher capacity, sat Wﬂzﬂgmﬂﬁm
networks, radio lines, etc. under the contgol of therexten

centre 100. According to what is expedienti-n conhection with the updating,
the storage mydi umspstema@cording t6.clabed or 8, t he | ocal mass storage unit 201

can be pernaneéﬂgrag{engédslg titl]ié”‘mdﬁ "Qisa%&g%bhg"'glln éﬁ‘@ﬁeco?ne aLlet he | ocal

mass storage unit can enploy ne

e by

8. The use of a systém according to one of the claims 1-7 in a video-on-demand
(VOD) service with cash, all-included payment or pay-per-view.

| 9. Theuseofa system according to claims 1-7 in a general information supplying
system with payment on ordering or payment per item, document or file.
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tape, rotati ng optical, magneto-optical, electro-optical or magnetic discs
or non-rotating optical or magnetic cards and chips for storing the service
i nformation, for exanple the filnms. These can exist in nore or |ess

conpressed formin order to reduce storage requirenents or intact, i.e.
unconpressed, but stored in a format which optim zes search tine, read-out
speed, etc. .9 Such storage nedi a 201a1§_r<§rparticul arly suitable for VOD

services with a pay-per-view arrangenent,

_ and the storage nedia 20la can
t hen be replaceable in order to prevent

A  SYSTEM FOR LOCAL PROCESSING/ACCESSING AND
REPRESENTATION OF LARGE VOLUMES OF DATA

ABSTRACT

A system for processing/accessing and representation of large volumes of data
comprises one or more input interfaces which under the control of an internal
traffic control centre can be connected with an external control centre for the
transfer of those data which have to be processed/accessed. The transfer of &m
can be performed in a telecommunication network with high transfer capacity or
by means of a replaceable storage medium. Data which have to be
processed/accessed can exist in encoded or compressed form. In the latter case
a decoder provided in the system will decode the data and pass them on for display
or playback on an appropriate display or playback unit. The system further
comprises a user control interface and an internal control/mixing device for control
of the system’s functions and possibly communication with an external control
centre. The system is suitable for use in a video on demand system with a pay-
per-view arrangement or in general information systems with payment on ordering
or payment per item, document or file. '
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wear and also in order to be replaced with a new item of service
information, for exanple new filns. Service information such as stored
films can be physically updated by replacing the storage nmedi umor nedia
201a with new ones or by transferring the service information, i.e. the
films, via existing telecomunication networks, e.g. via satellite |ines,
cabl e networks, telephone lines and m crowawe |ines, preferably during
periods of lowtraffic density in order to mnimze the transfer costs.
actual system according to the inventi an be controlled by using
ordinary tel ephone connection with a | bit rate between the user decoder
box 200 and the external control centre 100 _As al ready stated,

the system
according to the present inventidnSERECONTRObrfeat many advant ages when used
for VOD servi c XNIWIDTH LIMITED l
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DECODER BOX

L
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From the user's point of view the systemaccording to the present invention
has a very fast response tine, since the lead tine fromthe selection of a
filmuntil the display of the filmstarts nornmally only constitutes a few
seconds, and this is of vital inportance when conparison is nade with
paral |l el continuous transfer systens for VOD. At the sanme tine the system
according to the present invention gives thgruser access to an enornous
nunber of filns, since the systemaccording to the invention offers the
possibility of accessing libraries with hundreds of filmtitles or nore in
the course of seconds, while known V rvices at present normally have
the capacity to offer 10- 30 fil ns. e4system according to the present

i nvention permits a high level of interactivity, since the |ocal storage
system not only enables the user to start a desired filmwith a very

EXTERNAL CONTROL CENTER

--**‘TELECUMUNICATIUN CHANNEL

—>{ MoDEM |——~{ LOCAL MASS STORAGE URIT

OPTICAL CARD
a

& g

INPUT INTERFACE ~
A4

Fig.2
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short start-up time, but can al so give the user the possthbility f¢
frame, fast forward and rewinding of the filmand & I the: otherx,d
whi ch can nornally be provided by to-day's video- retorder sys
forrrs of interactivity can al so be inplenented, an¢ range..ove
frem Sinpl e col our adj ustment to editing possi b| i ties.for an,
or“editing of local features in scenes gnd i nteractive ganes,’
dependi ng on which code technique is used. The system aCCOl’(;LI ng
present i nhesysten foeylocadsprocessiniglacosssing and nbation; ot

v PHREAIPO

since a real tinme communication syolewes.wE idatagh capaC| t y S not' necessar y.
Nor is it pec present RO YShERRY ?sjstveHr n&afi&‘acé\sesi?\tgia%es‘éfnglé?ﬁal server
representaﬂon of large volumes of data, for instance in the form of a complete data
:Iibra_ry. wherein the system comprises at least one input/output interface to one or more
'bandwidth.-limited telecommunication networks and at least one output interface for the
.-transfer of processed or unprocessed data to at least one playback device for display
and/or playback of data, at least one local mass storage unit for storing said large
i.volumeé of data and connected with a decoder for processing and decoding said large
yolumes of data in case the latter are coded, an internal traffic controller, a controlling
hlixer device connected with the decod_er, a user. control interface connected
respectively with said internal traffic controller and the controlling
‘mixer device , and a modem connected with said internal traffic controller
and said inpufloutput interface for two-way communication over said one or more

bandwidth-limited telecommunication networks with an external control center or
centers.

The invention also concerns applications of the system.

The present invention provides a system for on-demand services without the use of an
associated rapid and massive data transfer from an external source or external
sources. A &piml application is video-on-demand or VOD, i.e. services whereby the
user can access a film library on request. With the present invention a VOD library can
be accessed in real time without the need for on-line transfer of the selected film or
films via telecommunication lines with high capacity.

The system according to the present invention makes use of a local mass storage unit
in a decoder box with combined user control and external control. The storage medium
or media in the storage unit may or may not be replaceable. The mfom\atlon which
constitutes the requested semces e.g. films, can either be entirely stored |oca|ly in the
system and accessed from it, or parts of the information can be stored locally, while
other parts have to be retrieved from an external source or sources. In the latter case
two or more data streams are subsequently mixed to form a continuous bit stream
before they are displayed on, e.g., a user monitor or another display device or used in
other ways. Access is conditional and will normally require authorization, invoicing,
access to the correct decoder, etc.
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10 technol ogy, nor to be continuously linked to a high capacity
transm ssion system In principle an ordinary el ephone

line on 3.4 kHz is all that is required in or{d A TeSIéEEThe desired

communi cation with the systemaccording to the Jpresent Thv i gn. The
copputer systemin the externa

control centrle [10§4Wp q??§r e$ a large
nurber of custoners can be sinple and | ow codt, since %n S | vol unes of
data have to be transferred to each userjor g¢u ptfion is
selected in which there is no need for

| ect transfler from external bources, in
princi pl e t hie ashwtandceivitmthe btramrqﬂb%larlb@l)sﬂma&\df g delp

ely
el imnating ﬁ@%s&@@h%ﬂ'&aﬁ‘dﬁ?@@écﬁﬁuﬂtﬁ%ﬁ&d KFRs irameriediate disgay. ext er nal
sources such as fil | braries

Three general versions of direct high capacity systems of this kind have been proposed
and in some cases implemented:

Telephone transfer systems with local server and high capaci

High capacity data transmission is employed in order to transfer information to the user
from local servers and via local telephone lines and in this connection exploits the fact
that simple telephone lines over short distances can handle high transfer rates. The
local servers used are therefore each normally connected with 50-100. consumers and
thus only employ a small part of the network. In this context user interactivity can be
achieved (e.g. random access, when a film is started on the request of a user),
provided that the local server can handle a sufficient number of individual requests for
different films and that the local telephone network has sufficient capacity. This system,
however, makes great demands on the capacity of the local server, particularly if there
are a great many consumers, for example more than a thousand, who can address
each server. {f the capacity of the server is limited, the number of servers will have to
be correspondingly high and traffic costs will ‘generally increase substantially and
constitute a disproportionately large part of the total costs.

Transfer lines with a central server and high capacity

A system of this type is similar to the first, apart from the fact that the server now has
to serve the entire network or the greater part of it. In theory any user can have any
film whatever from the central server started on demand. In practice, in the best case
the response tlmes for such a system will be considerable. Normally the system will
very quickly reach the saturatton point and break down. The demand on line capacity
will also normally be proh|b|t|ve for an lmpl_ementatlon of this kind.

Paral ntinu a

These employ a number of transfer lines with high capacity for continuous, paraliel
transfer of a number of films. A film is normally started, e.g., every n minutes and
requests from the users for a specific programme are then hooked on to the closest
stgn-up. However, this does not give real user interactivity, and the user will either

have to wait for a relatively long time, particutarly if the number of available titles is




For the commercial exploitation of the system according to. the present

I nvention it is an advantage that |ow capacity transfer via, e.g.,

tel ephone lines facilitates the user identification and permts automatic
invoicing fromthe external control centre. At the sanme tine the system
according to the present invention offers the possibility of inplenenting
conpr ehensi ve security neasures in order,to protect-the supplier's

interests by preventing the exploitation of VOD services and the like with
fr agdu| ent llﬁlrbgnén orffy I‘ilavet:hl’n(iltég ubdbbegiatieS PSR WMENQS cﬁﬁdégrlﬁm% tﬁ:refﬁliié’r@t e
producti on ecod ers stem accar t he, pr.esent
vent i on caetes PG bR e Pasr b A h BT et ot oo s o
function in ¢aPafitti ne, since it is possible to use a nunber of updating

techni ques, varying frominexpensive read-only nedia to witable nedia
whi ch can be,el ectro

CoOnmunNi cat i Oﬁs an exam& Coﬂ)rlu}f' a'ﬁpa%aatp%‘?edvtlo i‘heD éigt(r\‘igtllt{%% olf ¥|dgc|w.im 3(r| aséltdl ng
information, reference will be made to US patent US-A-4949187(Cohen), which
discloses a video communication system which makes it possible to download a film in
a digital format from a large archive data library, storing the film locally, and viewing it
at any convenient fime. This system makes use of a phone line for downloading data
and does not allow for storing and accessing the archive data library localty, as the

requested items are downloaded one at a time and temporarily stored in a disc storage
system.

Further US patent US-A-5132992(Yurt et al.) discloses a system for dlstnbutmg video
and/or audio mformatlon the system employing digital signal processing to achieve
high rates of data compression. Again, the system does not allow for storing and
accessing of a large archive data library locally as the desired information items are
downloaded one at a time while accéssing the externally stored archive data library

and then the data item downloaded is stored, e.g. for viewing in case of a video film
temporarily in a local mass storage.

Neither of these above-mentioned systems provide for a low data rate two-way
communication during a normal mode of operation and presuppose a more or less
permanent connection to an exterpal data base during this normal mode of operation

while providing a temporary intermediate storage of a desired information item selected
and downloaded from an external large archive data library.

Thus the known systems offer the user very limited opportunity for interactively
selecting the service and for determining how and when it should be used. More
precisely, therefore, the object of the present invention is to reduce the system's
response time, to increase the services on offer, e.g. the number of films which are
offered, to provide a high degree of user interactivity, to permit the use of a simple,

inexpensive communication system and to offer the option of avoiding the need for
transfer from an external source or extemal sources.

Further objects of the system according to the present invention are to enable a simple

and easy commercial control to be achieved, to prevent fraud and finally to provide
simple updating mechanisms.

REPLAGEMENT SHEET

04 APR 1998




| i nes and networks. Even though the system according to the present

I nvention is particularly well suited to VOD services with a pay-per-view
arrangenent, and the design is described with special reference to this, it
is in no way restricted to such applications, but on the contrary can be
used*to handle all other forns of service information where the use of

| ocal nmass storage units for permtting rapid, controlled access to and
read- out of massive volunes of data is gspecially appropriate and
desirable, with sinultaneous |ocal user control and optional external

aut hori zat i gRe 8B&leGRENIBRSS oY ShdPdther dBvatitddellcr QR st SicBorkig "t@th%r e
t echni pal and/ or, .co rcial, .restr CE I Qns, on .t he tiansfer bandw dt h At t he
same time dBfS e?:té'?\veggg“s?% raglae\{egd%hays-ﬁu?l' at lgpst %é@ﬁf‘@?ssaﬁt?rﬁgﬁ Y#tihis is not
necessary awkdmpdaesiahleasicinegepiecepble o0 pythengsablecstoragd metismgonstodingysaithd
control large volumes of data and at least one input interface connected with said at least one
local mass storage unit, wherein said input interface is adapted for physically receiving
said replaceabie or exchangeable storage medium, said local mass storage unit in any
case being the only mass storage unit wherewith said decoder is permanently
connected for accessing, retrieving and processing said large volumes of datain a
normal operating mode of the system, wherein said large volumes of data or part
thereof are transferred from said mass storage unit either via said decoder for decoding
or via said controlling mixer device to said output interface for display and/or playback
on said playback device, said intemal traffic controller being connected with said local
mass storage unit for controllihg the retrieval of data as selected over said user control
interface and further via said modem handling the two-way communication with said
external control center for transmitting or receiving information over said at least one
inputioutput interface on said one or more bandwidth-limited telecommunication
'networks, said information being restricted to information for aﬁthorization, validation
and debiting which in any case requires a low data transfer capacity in the course of a
normal operation of the system'as enabled and controlled from said user control .
interface, the system being '
adapted for providing local accessing/retrieval of said large volumes of data or
parts thereof, without recourse to or need for downloading or accessing any external
databases, said large volumes of data. forming a self-contained, permanently and

locai\y stored data library which may be entered in the system in a once-through
operation via said input interface.

Applications of the system according to the invention are specified by claims 7 and 8
respectively.

The invention will now be explained in more detail in connection with an embodiment
and the attached drawing, in which

fig. 1a illustrates a decoder box with user control as used in the system according to
the present invention,

fig. 1b illustrates the system according to the present invention and
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iI‘'nf or mati on,
aut hori zation data or additional data such as, e.g.,
i nf or mat i on.

The locally stored data can be stored in nore or
encoded format. i.e.

the system can handl e both preprocesS\?d- and
unprocessed informati on, and the encoded formats can, e.g; ;ies]
standard vi deo codecs, m)del based conpressi on systens, - rc. A

_ a
time the storage of the | ocal | y stored Yata can ai m at achl“é"'\‘/“i“"ng ~no-r-‘.'4frfa_l___n
search ti r L Qlcfage R ik @Rd! nBss
st or age ugﬁ ggﬁs%u S§£Fg&'3§jbﬁ%w°rtn%&4 Iy aﬂ@ul%'yatsﬁ b a‘geo(!ﬂﬁiart for storage
of |arge vcﬂyﬁ't?ﬁbaCGP’dﬂ‘gt‘a the present invention.

whi ch again can optionally include fraud protection,

key programre
| ess

The system will now be described with reference to a system for user-selected display
of films on the user's television set, but limited to situations where either ttie transfer
system's bandwidth is limited or not available at all. It should be understood, however
that the system according to the invention can equally well be used in other user-
selected applications of large volumes of data, for example user-selected, but
authorized, invoiced or condifional use of other forms of irdage data or image-like data
including consumer-adapted or professional use of geographical, lexical and
encyclopedic data or marketing data, consumer-orientated or professional exploitation
of medical or technical image data bases and consumer-orientated ufilization of
video/computer games. The system according to the present invention can also be
used in applications of large volumes of data which are not image data, but, e.g.,
sound, including speech and music, Finally the system according to the present
invention can be aimed at user-orientated applications of any mixture of large volumes
of data which comprise image data, image-like data or data which are not images.

Fig. 1a illustrates schematically the use of a decoder box 200 according to the present
invention. In this context the term decoder box describes the local unit which is at the
user's disposal and will as shown in fig. 1b comprise one or more local mass storage
units 201, an internal traffic controller 206, modem 203, decoder 202, interfaces 101
102, 204, 207a, 208 , etc. The decoder 202 is the unit which decodes the encoded
data received. The local mass storage unit 201 is a unit provided in the decoder box
and is capable of storing large volumes of data, typically from 500 Mbit and up to 100
Gbit or more. The actual storage medium is the physical medium in the mass storage
unit which, for example in the case of VOD, stores film data. In this context the storage

medium can be one or more of the following, viz. disks, cards, tapes or oombihatidns of
these.

The encoded data are composed of data which are represented in some kind of
symbolic form, for example in order to protect the contents of a given data stream, or

reduce its size or represent it in a more efficient manner, for example in order to obtain

faster random access, faster read-out, etc. Examples of coding may be, e.g.,
encryption, compression, etc.

As illustrated in fig. 1a, the decoder box 200 should enable the user to display for

example, various ﬁlms by means of a user confrol 207, a rapid re
—_—
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Fig. 1b illustrates the fundamental design of the system according to the present
invention and the more detailed design of the decoder box 200 in block diagrammatic
form. The decoder box 200 has an input interface 204 which can be connected with
some form of external signal source and which transmits signals from there to a
decoder 202. The decoder 202 is connected via an internal traffic controller 206 with a
local mass storage unit 201. This mass storage unit 201 may include one or more
replaceable or optionally also non-replaceable storage media and if the storage
medium is replaceable, in reality the input interface 204 corresponds to an input device
for this storage medium. The decoder 202 is further connected with a controlling mixer
device 203 and via this with a user control interface 207a and an output interface 208
respectively to a playback device 300 for reproduction of the source signals which are
input via the input interface 204. If the data on the storage medium exist in encoded
form, they are retrieved from the local mass storage unit 201 and decoded in the
decoder 202 before being transferred to the playback device 300 under the control of
the user control interface 207a. Furthermore the decoder box 200 can have
inputoutput interfaces which are illustrated here as a bandwidth-limited and a wide-
band interface 101, 102 respectively, both of which lead to an external control centre
100. it should be understood that there can be several such interfaces and that they
can lead to different control centres. Via the user control interface 207a a two-way
communication can take place over the traffic controller 206 with the external control
centre 100 via the input/output interfaces 101,102, these being connected with the
traffic controfler 206 via a modem 205. Thus the user control interface 207a controls
the user’'s communication with external control centres 100 as well as the utilization of
the information stored in the decoder box's mass storage unit 201. By means of the
user control interface 207a, at the request of the user a desired item of service
information can be transferréd which, for example, can be stored in a data base
connected with the external control centre 100. In a VOD service this data base will be
a film library. The service information is transferred via the interfaces 101, 102 in
encoded or uncoded form. If large volumes of data have to be transferred via the
bandwidth-limited interface 101, this will generally require the data to be compressed,
particularly in the case of films which have to be transferred on a bandwidth-limited
line. The service information can atso optionally be transferred on a wide-band network,

e.g. satellite lines or microwave lines via the wideband interface 102. The decoder box
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For local storage of data and low-capacity transfer, two-way bandwidth-limited /O
interfaces 101 are used which in fig. 1b also represent the transfer line to an external
control centre 100, User control dafa and user identification data from the user’s
decoder box 200 are transferred on the two-way transfer fine with low capacity to this
external contro! centre 100. These data can be used for authorization, invoicing, ciisplay
coﬁtrol. etc. Further control data and authorization are transferred on the same
bandwidth-limited transfer line from the external control centre 100 to the decoder box
200. These data can be used to initiate and maintain a selected film showing.

The additional control data from the external control centre 100 can contain key
information, codes and data without which the controlling mixer device 203 cannot
utilize data from the local mass storage unit 201. This is in order to prevent fraud and
various forms of illegal exploitation. The additional control data can, e.g., comprise
smaller, but important parts of the information or the film and different types of
encrypted key information corresponding to the user idéntification, an identifier for the

local mass storage unit 201, special identifiers for the contents of the local mass
storage unit and the external control centre 100 etc.

The external control centre 100 can be connected to a data base for the transfer of the
desired information or data, e.g. films, from a film libraty which in this case constitutes
the data base for the users. The network can optionally be bandwidth-limited and
equivalent to the telephone network or a cable network with low capacity. in this case it
could correspond fo the communication line between the decoder box 200 and the
external controf cenfre 100. The data base, e.g. the film library, could also be
connected to the decoder box 200 via a wide-band network, e.g. a satellite network,

while the control information between the user and the external control centre 100 is
transferred on a bandwidth-limited line.

The data which are transferred from the user control unit interface 207a in the system
in fig. 1b will consist of requests to the external control centre 100 together with user

control data for control of the local display unit as soon as the desired service informa-
tion has been authorized and initiated.

The system according to the present invention can also be used for VOD with local -
storage, but without external communication. The VOD concept can in fact be
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initiated, e.g. via credit card or similar means of payment, but can also be implemented

by the payment of a one-time fee when a medium which contains the films’is™

purchased, after which no further invoicing, authorization, etc. will be necessary. By

means of this concept it becomes possible to place restrictions on use, for example in

the form of a limit on the number of times a film can be played.

The local mass storage unit can be updated in different ways and this is schematically
illustrated in fig. 2.

The local mass storage unit or units 201 can, e.g., be updated by physically replacing
the unit or units. This can involve replacing the entire storage unit 200 or be limited to
the replacement of the storage medium or media 201a, here shown as an optical card.

Updating can also be performed by means of an electronically implemented
modification/updating of locally stored data via the telecommunication network and
under the control of the external control centre 100. The electronic modifica-
tion/updating can be performed off-line, and thus will not interfere with the current user-
selected utilization of service information, and \;vill take into consideration those
possibilities which exist in the commercial telecommunication network, while at the
same time taking into account consumer preferences. Electronic updating can be
performed in each case by transferring encoded or unproéessed data via telephone
lines with low capacity, telephone lines with higher capacity, sateliite lines, cable
networks, radio lines, etc. under the control of the external control centre 100.

According to what is expedient in connection with the updating, the storage medium or

media 201a used in the local mass storage unit 201 can be permanent or also writable
or erasable.

In this context the local mass storage unit can employ media 201a such as magnetic
tape, rotating optical, magneto-optical, electro-optical or magnetic discs or non-rotating
optical or magnetic cards and chips for storing the service information, for example the
films. These can exist in more or less compressed form in order to reduce storage

requirements or intact, i.e. uncompressed, but stored in a format which optimizes
search time, read-out speed, elc.
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Service information such as stored films can be physically updated by replacing the
storage medium or medig 201a with new ones or by transferring the service

information, i.e. the films, via existing telecommunication networks, e.g. via satellite

lines, cable networks, telephone lines and microwave lines, preferably during periods of
low traffic density in order to minimize the transfer costs. The actual system according
to the invention can be controlied by using ordinary telephone connection with a low bit
rate between the user decoder box 200 and the external control centre 100.

As already stated, the system according to the present invention offers a great many
advantages when used for VOD services.

From the user's point of view the system according to the present invention has a very
fast response time, since the lead time from the selection of a film until the display of
the film starts normally only constitutes a few seconds, and this is of vital importance
when comparison is made with paralle! continuous transfer systems for VOD. At the
same time the system according to the present invention gives the user access to an
enormous number of films, since the system according to the invention offers the
possibility of accessing libraries with hundreds of film titles or more in the course of

seconds, while known VOD services at present normally have the capacity to offer 10-
30 films.

The system according to the present invention permits a high tevel of interactivity, since
the local storage system not only enables the user to start a desired film with a very
short start-up time, but can also give the user the possibility for freeze frame, fast
forward and rewinding of the film and all the other functions which can normally be
provided by to-day's video recorder systems. Other forms of interactivity can also be
implemented, and range over everything from simple colour adjustment to editing

possibilities for an entire film or editing of local features in scenes and interactive
games, etc. depending on which code technique is used.

The system according to the present invention requires a simple and inexpensive
communication system, since a real time communication system with high capacity is

not necessary. Nor is it necessary to have special tuning and central or local server
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number of customers can be simple and low cost, since only small volumes of data

have to be transferred to each user or customer.

If an option is selected in which there is no need for transfer from external sources, in
principle the whole film library can be stored locally, thus completely eliminating the
need for expensive real time transfers from external sources such as film libraries.

For the commercial exploitation of the system according to the present invention it is an
advantage that low capacity transfer via, e.g., telephone lines facilitates the user
identification and permits automatic invoicing from the external control centre. At the
same time the system according to the present invention offers the possibility of
implementing comprehensive security measures in order to protect the supplier's
interests by preventing the exploitation of VOD services and the like with fraudulent

intent, e.g. through illegal copying of programmes or pirate production of decoders, etc.

Finally the system according to the present.invention can be installed and
reprogrammed without the need for it to function in real time, since it is possible to use
a number of updating techniques, varying from inexpensive read-only media to writable

media which can be electronically updated via practically all existing communication
lines and networks.

Even though the system according to the present invention is particularly well suited to
VOD services with a pay-per-view arrangement, and the design is described with
special reference to this, it is in no way restricted to such apglications, but on the
contrary can be used to handle all other forms of service information where the use of
local mass storage units for permitting rapid, controlled access to and read-out of
massive volumes of data is especially appropriate and desirable, with simultaneous
focal user control and optional external authorization and control, above all in situations
where there are technical and/or commercial restrictions on the transfer bandwidth. At
the same time data can be stored locally in full measure, although this is not
necessary, and can in each case be supplemented with items of key and control
information, which again can optionally include fraud protection, authorization data or
additional data such as, e.g., key programme information.
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capacity in the course of a normal operation of the systemas enabl ed and
controlled fromsaid user control interface (207a), the system being
adapted for providing | ocal accessing/retrieval of said | arge vol unes of
data or parts thereof, without recourse to or need for downl oadi ng or
accessi ng any external databases, said |large volunmes of data formng a

sel f-contai ned, per manent|ly and 13 locally stored data |ibrary which may

be entered in the systemin a once-through operation via said |nput
interface (204).

The loca“y stored data can be stored in more or less encoded format, i.e. the system
can handle both preprocessed and unprocessed information, and the encoded formats
can, e.g., be based on standard video codecs, model-based compression systems, etc
At the same time the storage of the locally stored data can aim at achtevmg normal
search time, read-out speed, display functionality, etc. The local mass storage unit can
be employed in most examples of the prior art for storage of large volumes of data
with storage media which can be permanent or writable and erasable. Moreover as
already stated, the local mass storage units can by physically removed or replaced or
be installed on a non-replaceable, permanent basis. Nor is the system according to the
present invention fimited to the use of to-day's known media for mass storage of data,
but will be capable of being adapted to future storage systems which provide greater

storage density and faster access or both than state of the art mass storage
technology.

Finally it should be mentioned that if in the system according to the present invention
service information is used which is preprocessed, e.g. with coding techniques for
compression, and especially model-based compression, a decoder can be employed
which permits different forms of processing of the stored data, for example
interpolation, prediction and the like in connection with the decoding. This means that
the service information which exists in some kind of standardized format and encoded
by means of an approptiate technique, can be converted into other formats which
enable display and playback to be performed with a higher quality than the
reproduction on the basis of the source programme's original standard would permit.
This can be of special importance if, e.g. television and video standards with a higher
quality than those at present should be adopted in the course of the coming years.
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A system for local processing/accessing and representation of large volumes of

data, for instance in the form of a complete data library, wherein the system comprises
at least one inputfoutput interface {101) to oné or more bandwidth-limited.
telecommunication networks and at least one output interface (208) for the transfer of
processed or unprocessed data to at least one playback device (300} for display and/or
playback of data, at least one local mass storage unit (201) for storing said large
volumes of data and connected with a decoder (202) for processing and decoding said
large volumes of data in case the latter are coded, an intemal traffic controller (206), a
controlling mixer-device-{203)-connected with the decoder (202), a user control

interface (207a)-connected. -respectively-with said- internal traffic controller

[R—

- (206) and- ﬁle-mntrolhng mixer device (203), and a modem (205)
connected thh said intemal traffic controller (206) and said-input/output interface (101)

for two-way communication over said one or more bandwidth-limited telecommunication
networks with an extemnal control center or centers (100),

—\

ly 1nplemented b

1.

characterized in that said at least one local mass storage unit (201) comprises at
least one replaceable or exchangeable storage medium (2014) for storing said large
volumes of data and at least one input interface (204) connected with said at least one
local mass storage unit (201). wherein said input interface (204) is adapted for
physically receiving said replaceable or exchangeable storage medium (201a), said
local mass storage unit (201) in any case being the only mass storage-unit wherewith
said decoder (202) is permanently connected for accessing, retrieving and processing
said targe volumes of data in a normal operating mode of the system, wherein said
large volumes of data or part thereof are transferred from said mass storage unit (201)
either via said decoder (202) for decoding or via said controlling mixer device (203) to
said output interface (208) for display and/or playback on said playback device (300),
said internal traffic controlier (206) being connected with said local mass storage unit
(201) for control!ing the retrieval of data as selected over said user control interface
(207a) and further via said modem (205) handling said two-way communication with
said external control center (100) for transmitting or receiving information over said at
least one input/output interface (101) on said one or more bandwidth-limited
telecommunication networks, said information being restricted to information. for
authorization, vafidation and debiting which in any case requires a low data transfer

capacity in the course of a normal operation of the system as enabled and controlled
from said user control interface (207a),

the system being
adapted for

providing local accessing/retrieval of said large volumes of data or

parts thereof, without recourse to or need for downloading or accessing any external
databases,  said large volumes of data forming a self-contained, permanently and

characterized in _that the systemfurther
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2. A system according to claim 1,

characterized in that the system further comprises at least one non-replaceable or
permanent storage medium.

3. A system according to claim 1,

characterized in that said decoder is connected via an additional input/output interface

(102) with the extemal control centre (100) via a telecommunication system with
substantial data fransfer capacity.

4. A system according to claim 1,

characterized in that said local mass storage unit (201) is optionally implemented by
one or more of the following types of replaceable or exchangeable storage media
(201a): magnetic memories, semi-conductor memories, optical memories, magneto-

optical memories or electro-optical memories with a typical st;arage capacity in the
range of 500 Mbit - 100 Gbit.

5. A system according to claim 4,

characterized in that said replaceable or exchangeable storage medium (201a) is of the
once-only type or permanent, i.e. of the write-once or non-erasable type.

6. A system according to claim 4,

characterized in that said replaceable or exchangeable storage medium (201a) is
writable or erasable. '

7. The use of a system according to one of the claims. 1-6 in a video-on-demand

(VOD) service with cash, all-included payment or pay-per-view.
8. The use of a system according to one of the claims 1-6 in a general information
supplying system with payment on ordering or payment per item, document or file.
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fig. 2 illustrates an updating of the infon"matibn in a local mass storage unit in the
system according to the present invention.

The system will now be described with reference to a system for user-selected display
of films on the user's television set, but limited to situations where either the transfer
system's bandwidth is limited or not available at all. It should be understood, however,
that the system according to the invention can equally well be used in other user-
selected applications of large volumes of data, for example user-selected, but
authorized, invoiced or conditional use of other forms of image data or image-like data,
including consumer-adapted or professional use of geographical, lexical and .
encyclopedic data or marketing data, consumer-orientated or professional exploitation
of medical or technical image data béses and consumer-orientated utilization of
video/computer games. The system according to the preéent invention can also be-
used in applications of large volumes of data which are not image data, but, e.g.,
sound, including speech and music. Finally the system according to the present
invention can be aimed at user-orientated applications of any mixture of large volumes
of data which comprise image data, image-like data or data which are not images.

Fig. 1a illustrates schematically the use of a decoder box 200 according to the present
invention. In this context the term decoder box describes the local unit which is at the
user's disposal and will as shown in ﬁg. 1b comprise one or more local mass storage
units 201, an_interna'l traffic controller 206, modem 20:5,decoder 202, interfaces 101,
102, 204, 207a, 208 , etc. The decoder 202 is the unit which decodes the encoded
data received. The local mass storage unit 201 is a unit provided in the decoder box
and is capable of storing large volumes of data, typically from 500 Mbit and up to 100
Gbit or more. The actual storage medium is the physical medium in the mass storage
unit which, for example in the case of VOD, stores film data.In this context the storage
medium can be one or more of the following, viz. disks, cards, tapes or combinations of
these.

The encoded data are composed of data which are represented in some kind of
symbolic form, for example in order to protect the contents of a given data stream, or
reduce its size or represent it in a more efficient manner, for ex'ample in order to obtain
faster random access, faster read-out, etc. Examples of coding may be, e.g.,
encryption, compression, etc.

As illustrated in fig. 1a, the decoder box 200 should enable the user to display, for

REPLACEMENT SMeptple, various films by means of a user control 207, a rapid response being
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fig. 2 illustrates an updating of the information in a local mass storage unit in the
system according to the present invention.

The system will now be described with reference to a system for user-selected display
of films on the user's television set, but limited to situations where either the transfer
system's bandwidth is limited or not available at all. It should be understood, however,
that the system according to the invention can equally well be used in other user-
selected applications of large volumes of data{, for example user-selected, but
authorized, invoiced or conditional use of other forms of image data or image-like data,
including consumer-adapted or professional use of geographical, lexical and
encyclopedic data or marketing data, consumer-orientated or professional exploitation
of medical or technical image data bases and consumer-orientated utilization of
video/computer games. The system according to the preéent invention can also be
used in applications of large volumes of data which are not image data, but, e.g.,
sound, including speech and music. Finally the system according to the present
invention can be aimed at user-orientated applications of any mixture of large volumes
of data which comprise image data, image-like data or data which are not images.

Fig. 1a illustrates schematically the use of a decoder box 200 according to the present
invention. In this context the term decoder box describes the local unit which is at the
user's'disposal and will as shown in ﬁg. 1b comprise one or more local mass storage
units 201, an internal traffic controller 206, modem 20 5,decoder 202, interfaces 101,
102, 204, 2073, 208 , etc. The decoder 202 is the unit which decodes the encoded
data received. The local mass storage unit 201 is a unit provided in the decoder box
and is capable of storing large volumes of data, typically from 500 Mbit and up to 100 '
Gbit or more. The actual storage medium is the physical medium in the mass storage
unit which, for example in the case of VOD, stores film data.in this context the storage

medium can be one or more of the following, viz. disks, cards, tapes or combinations of
these.

The encoded data are composed of data which are represented in some kind of
symbolic form, for example in order to protect the contents of a given data stream, or
reduce its size or represent it in a more efficient manner, for example in order to obtain
faster random access, faster read-out, etc. Examples of coding may be, e.g.,
encryption, compression, etc.

As illustrated in fig. 1a, the decoder box 200 should enable the user to display, for
example, various films by means of a user control 207, a rapid response being



