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15 In the most basic level of functionality of such systems, digital audio and video data
relating to the televised program is transmitted in a compressed format, for example,
in accordance with the MPEG-2 compi'ession standard. The decoder receives and

decompresses this data in order to regenerate the televised program.

20  In addition to simple televised program data, it is becoming increasingly common for
the decoder to be required to handle other compressed image or graphic data. For
example, in the case where the decoder includes web browser capabilities, the
processor of the decoder may be required to receive and decompress downloaded
digital picture data, for example, still video pictures, graphic icons etc. This picture

25  information may be displayed over the normal televised program images.

Such still or moving picture data may be typically received in one of any number of
compressed formats that_afe currently used in the context of PC based web browsers.
For example, a picture may be formatted and compressed according to the well-known
30  GIF or PNG standards, where an image is described by a colour lobk-up table defining
a table of colours and a matrix of pixel values referring to this table, the matrix data

being compressed according to a known compression procedure to prepare the



Such still or noving picture data may be typically received. in one.of any
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repr eb®nt iang dikpayihg ceinptegseds stidlt picturd Hata anﬂcrt memory;rm@mcleasedglmﬂnpt thet f rom
the storage rrermr\é to the di spl- a%l rrem)rgi
memory comprises a storage memory located to recelve from the' processor
decompressed data representmg a pluralrty of still prcture 1mages and at least one -
dxsplay memory adapted to hold data representlng multiple still plcture unages
readable by the processor pnor to drsplay, the data representmg ‘the plurality of still
15 prcture 1rnages being copled from the storage memory to the dlsplay memory for

subsequent display.

This division of the memory into a storage and display memory areas introduces a
degree of ﬂekibility into the display of still irnage data,' in particular by permitting
20 data representing a given still_picttrre 'image to be held at the same time in both the
| storage and display means, Data representing one or'more'Still pictures n'iay' be held
indefinitely in the storage memory as long as' there is a possible requirement for this -
| data, even after the picture has been removed from the screen by deletlon of the data
ﬁ'omthedlsplaymemory S UV - Lo
25 _
In some instances, decompressed image data may srmply be copied “as is” into the
drsplay memory. However, in some cases the drgltal 1mage data copred from the
storage memory 1nto the dxsplay memory is modrﬁed or duphcated during the copymg '
step, for example, in order to resize the dxgltal 1mage or to copy the same 1mage a

30  number of times into the dlsplay memory

Preferably, the processor means is adapted to process image data in the display



subsequent di spl ay. This division of the menory into a storage and
di spl ay nmentwWQ9edieess i ntroduces a degree of fl exibilityp¢risyolobsss

di splay of still image data, in particular by permtting 20 dat a
representing a given still picture imageg to be held at the sanme tine in
both the storage and display neans. Data representing one or nore

oth the y means: Data |
s there 1 S B i amongst  oHIZIA T} Bk oo dbd oBd SRR oS | 07

pi cture hasviepedisplap@ed fromthe screen by deletion of the data from
t he display nenory. 25 I n sone instances, deconpressed i mage data may
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pi cture datFhisiaydke ienease,fop ekéinple, Wheteothe rdebades switehés fromra “felevistanthpl e,
audi ovi sual information representing nornal teleyised i nages. Howeyer, in

one enbodi feede, in whichabroaduastemission is displpyesdy tvd nweY brpsehamade, mxhach | n
layer 19 downloaded picture data from the internet is displayed in place of normal televised

programmes.

Advantageously, the memory comprises a second display memory readable by the
graphic processor means and corresponding to a second layer of displayed image data,
15  data being copied from the storage memory to the second display memory for

subsequent display in the second layer of image data.

Again, as before, the digital image data copied from the storage memory to the second
display memory may be modified during the copying step.

20
In one embodiment, for example, where the decoder switches between a television and
browser mode, the image data in the second display memory may be displayed in the
lowermost background layer normally used by the processor means to display
broadcast still audiovisual information.

25

Preferably, partial image data is copied from the storage memory to a display memory
under the control of an application running within the decoder so as to permit display
of part of an image. This may be desirable, for example, where the decompression
and downloading of an image into the storage memory by the processor proceeds in

30  a number of stages.

In one embodiment, image data is copied from the storage memory into a first or
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Preferably, the decompressron and transfer of i 1mage data from the buffer memory'

elements to the storage memory, and from the storage memory to a dlsplay memory, '

is controlled by the processor such that 1mage 1nformatlon present in the storage
15 memory is transferred to the dlsplay memory at the end of the decompressron of the

contents of each buffer element '

_;'It may be the case, for example, that mformatlon correspondmg to one lmage w111 be
spread over a number of buffer elements " As each buffer is" emptied and
20 decompressed the 1nformatlon ready for dlsplay is transferred nnmedlately to the
"'drsplay memory, enabhng a partxal dlsplay of the complete 1mage R

In addition, or altematively, thedecompressron and transfe‘r.of a grdup of images'in

a single image file from the buffer memory to the 'sfar‘ag"e"ﬁtenfofy, andfromthe '
| 25 i Storage memory toa display memory, is controlled by the processor such that image

information i is transferred from the storage memory to the dlsplay memory at the end -

of the decompressron of each 1mage m the i 1rnage ﬁle
As dis_cussed" abOVe,_ image data imay be sent in any number of formats. In ohe

30  embodiment, the processor is adapted to decompress picture data sent in a compression
standard, such as GIF or PNG,_that uses a colour look-up table.




4- second di splay nmenory under control of a high level application
runni ng i n Woe9/41908 processor. Alternatively, this process WEK/IH/0288d] ed
automatically by a | ower |evel application associated for exanple
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file from t Sanimiy, Whilkerie applicatioh taylrefeh &ea Serage yuentory, 4 display eenidry etc.
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allocated for this purpose by a controlling application and divided between one or

15  more physical memory devices.

The present invention has been discussed above in relation to a decoder apparatus.
The present invention equally extends to a method of digital image processing within
a decoder, corresponding to the general and preferred aspects of the invention

20 discussed above.

In the context of the present application the term “digital audiovisual transmission
system” refers to all transmission systems for transmitting or broadcasting primarily
audiovisual or multimedia digital data. Whilst the present invention is particularly
25  applicable to a broadcast digital television system, the present invention may equally
be used in filtering data sent by a fixed telecommunications network for multimedia

internet applications etc.

Similarly, the term “decoder” is used to apply to an integrated receiver/decoder for
30  receiving and decrypting an encrypted transmission, the receiver and decoder elements
of such a system as considered separately, as well as to a receiver capable of receiving

non-encrypted broadcasts. The term equally covers decoders including additional



As di scussed above, i mage data rray be sent in any nunber of formats. In one
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There w111 now be descnbed by way of example only, a prefen‘ed embodlment of the

present mventlon, w1th reference to the attached ﬁgures in which:
15  Figure 1 shows an overview of a digital television system;’
Figure 2 shows the elements of the receiver/decoder of .Figure 1;

Figure 3 shows a block diagram of the computer system of the receiver/decoder; -
20 . | o _ o
Flgure 4 shows in layer form the i lmage data processed by the graphlc processor of
Figure 2; : _ . o

Figure 5 shows the operations carried out in memory for plcture data to be dxsplayed
25  in the MPEG Iayer of Flgure 4; and : : : y

Figure 6 shows the operations carried out in memory for the partial dlsplay of plcture
data in the MPEG layer.

30  An overview of a dlgltal telev1s10n system 1 accordmg to the present invention'is
shown in Figure 1. The mventlon includes a mostly conventlonal digital television

system 2 that uses the known MPEG-2 compression systeni to transmit compressed




In the context of the present application the term"digital audiovisual
t ransm ssi owo 99/41908syst ent’ refers to all transmi ssion syst ensPGTIB99/00288
transmtting or broadcasting primarily audi ovi sual or multinedia
digital data. Wiilst the present inventipn is particularly 25 applicabl e
to a broadcast digital tel evi si on syste'r%(2 t he present invention may equally ’
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decoder el esonnected to a myjtiplex sopaynbler 4dydinkegedr ed separately, as well
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termequal ly covers decoders including additional
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appl i cations and out in the documents | SO 13818-1, ??P‘j{ﬁﬁ
ent’

| SO 13818- yplinkS t@@rdszaaaeelhte transponder A, wheredlayt &z elestropicall qbp&ce

applic the ermincludes aII a
devel ogbre ogdcast X1aatiop g@br?cggfgf LEY: W&h{l#&ﬂ}']dﬂ rt?le %rm
digital dat &f 5 'FRMSHVREd Sf'rented by the end user. The signals received by receiver 12 are

transmitted to an integrated receiver/decoder 13 owned or rented by the end user and

connected to the end user’s television set 14. The receiver/decoder 13 decodes the
compressed MPEG-2 signal into a television signal for the television set 14.

15 _
Other transport channels for transmission of the data are of course possible, such as
terrestrial broadcast, cable transmission, combined satellite/cable links, telephone
networks etc.

20 In a multichannel system, the multiplexer 4 handles audio and video information
received from a number of parallel sources and interacts with the transmitter 6 to
broadcast the information along a corresponding number of channels. In addition to
audiovisual information, messages or applications or any other sort of digital data may
be introduced in some or all of these channels interlaced with the transmitted digital

. 25 audio and video information.

A conditional access system 15 is connected to the multiplexer 4 and the
receiver/decoder 13, and is located partly in the broadcast centre and partly in the
decoder. It enables the end user to access digital television broadcasts from one or
30  more broadcast suppliers. A smartcard, capable of deciphering messages relating to
commercial offers (that is, one or several television programmes sold by the broadcast

supplier), can be inserted into the receiver/decoder 13. Using the decoder 13 and



There wi |l now.be described, by way.of exanple only, a preferred embodi ment
of the. 99@'[) ent invention, with reference to the attached fqures, in
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~Figure 2 shows the elenents of the receiver/decoder of Figure 1, _ |
Figure 3 shows a bl ock di agram of t hg- conput er system of the i
recei ver/decoder; 20 - Figure 4:shows in.layer formthe inmge, data.
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25 i nOf APWMEEVIE B0AS  Figure 4; and ' Figure 6 shows the
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data in the MPEG | ayer. 30 . An:overview of a digital television system1
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- 7- being determined by the access control system 15. Transrmssxon of scrambled data

in this way is well known in the field of pay TV systems. Typlcally, scrambled data -
is transmitted together with a control word for descrambling of the data, the control
word itself being encrypted by a so-called explmtatxon key ‘and transmitted in

10 encryptedform : g0 T ,

The scrambled data and encrypted control word are then received by the decoder 13

having access to an equivalént of the exploitation key stored on a smart card inserted -
_in the decoder to decrypt the erfef&pte'd control word and thereafter descramble the
15  transmitted data. A paid-up subscriber will receive, for example, in a broadcast
monthly ECM (Entitlement Control Message) the exploitation key necessary to decrypt
the encrypted control word so as to permit viewing of the transmission.

An interactive system 16, also connected to the multiplexer 4 and the receiver/decoder

20 13 and again located partly in the 'broadcast'centre and partly in the decoder, enables
the end user to interact with various applications via a modem back channel 17. The
modem back channel may also be used for communications used in the conditional =
access system 15. An interactive system may be used, for exernple, to enable the °
viewer to communicate immediately with the “transmission” centre ‘to demand |

25  authorisation to watch a particular event, download an application etc. *

Referring to Figure 2, the elements of the receivef/d'e'code'r 13 or set-top box adapted -
to be used in the present invention wﬂl now be descrxbed ‘The elements shown in thls'
ﬁgure will be described in terms of functional blocks. R

The decoder 13 comprises a central processor 20 including associated memory <

elements and adapted to receive input data from a serial interface 21, a paraliel -




digital signals. In nore detail, MPEG 2 conpressor 3 in a broadcast centre
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addi ti on tteansmissionabefors,being ffilferddoandedénmultiplerats by dlse vmit 3ppl i cati ons or any
other sort of digital data may be introduced in sone or all of these
channels interlaced with the transmtted digital 25 audi o and vi deo
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For the purposes of this description, an application is a piece of computer code for
20  controlling high level functions of the receiver/decoder 13. For example, when the end
user positions the focus of a remote controller on a button object seen on the screen

of the television set and presses a validation key, the instruction sequence associated

with the button is run.

25  An interactive application proposes menus and executes commands at the request of
the end user and provides data related to the purpose of the application. Applications
may be either resident applications, that is, stored in the ROM (or FLASH or other
non-volatile memory) of the receiver/decoder 13, or broadcast and downloaded into
the RAM or FLASH memory of the receiver/decoder 13.

30
Applications are stored in memory locations in the receiver/decoder 13 and represented

as resource files. The resource files comprise graphic object description unit files,



supplier), can be inserted into the receiver/decoder 13. Usi ng the decoder
13 and - ' WO 99/41908 smartcard, the end user may purchase Yercj al
offers in either a subscription mode : or a pay- per-vi gg{/sEl %@%&&
- As nentioned above, programmes transmtted by the systemare scranbled at
the 5 nul tiplexer 4, the conditiod®-and encryption keys applied to a .

given-transm.ssion. .. bei ng determ ned by the:access. control. system 15.

Transni svauables block amﬁlﬁigs, dmstmiction sequence files sapphgatmu ﬁb$ b.nck datarfilesi t he
field of pay TV systens. Typical.ly, .scranbled data - ks transmitted
‘together with a control word for descranbling of the data the control

word it sghé r&ﬁiMdeéHaemr@ﬂnA%ﬁoﬁ%eﬂieh%oﬁm YoMirh&h HEASARL dﬁﬁ@ns mtted

in 10 encrypted form . He scranbl ed data and.encrypte ontrol
word ar eandhen Vveluthepbut HbISdphysmelr otganization isadistingt fcamsthet logival :
equi yal ent of l.oi:t at i-on ored 0 sparit. ca i nsert.ed; n
t he deco h %86“%@3'&%@% El E(Sih‘flfl?fiﬁ“&)m VP[\\E‘P@&‘F?@FM%SM anbl e
the 15 “ﬁthélﬁ§%ﬁ6@éjm€€§f€e AFrBﬂiSh EwD ﬂ%xhb ‘&hd xanpl e,
in a broadcast . T tlt{s)pﬁ niﬁ%ontro mss"\a%%‘i’a%“e
expl oi t aparbmfnby hmsaﬁmtamwurppmt of view, theememoryypalebea'egm'dﬂl aswor d so
as to perm.t. viewn t-Lans Si0 Hnt, cti-ve system 16,
al so contHPPPEE & ¢ Wﬁgﬁ%w&gﬁr& ﬁﬁH&FWeShPE’Pear%rb' ctgﬁg prdygre. 13 and
agai n_ |l ocated partly in the broadcast centre and: partly i-n the decoder,
enabl es .. the end user to interact with various, applications via a
nodéfh baBeferting tecFigure 3 'Ithe computer mummbmbk regandededs ocagredabma ton tinseed f or
conmuni & ; °”io Lfsrmmed Ig part oei' C‘%lfjuaf nﬁne 41. This is coupled to apphcatlons on

one side (the “high leve_l” side), and, on the other side (the “low level” side), via

various intermediate logical units discussed below, to the receiver/decoder hardware

42. The receiver/decoder hardware can be regarded as including various ports

15  corresponding to the ﬁmctlonal blocks d1scussed in relation to Flgure 2 (the interface
26 for the handset 25 the MPEG stream interface 30, the serial mterface 21, the |
parallel interface 22, the interfaces to the card readers 27, 28, and the 1nterface 23to
the modemmed back channel 17).

20  Various applications 43 are coupled to the virtual machine 41. Some of the more -
commonly used applxcatlons may be more or less permanently resident in the systém,
as indicated at 44, while others will be downloaded into the system, eg from the
MPEG data stream or from other ports as required. '

25  The virtual machine 41 includes, in addition to the run time engine 40, some resident
library functions 45 which include  toolbox 46. The library contains miscellaneous
fanctions in C language used by the engine 40. These include data manipulation such
as compression, expansion or comparison of data structures, line drawing, etc. The
library 45 also includes information about device drivers 49 in the firmware of the

30 . receiver/decoder, such as hardware and software version numbers and available RAM
space, and a function used when downloadmg a new device 47. Functlons can be:

_downloaded into the library and stored in FLASH or RAM meémory.
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access system 15. An interactive system nmay be used, for exanple, to enable
t he ViVWQ99/41908 comruni cate i nmedi ately wth the transm spcevnBssokgse t o
dermand 25 authorisation to watch a particul ar event, downl oad an
application etc. Referring to Fiygure 2, the elenents of the
recei ver/ decoder 13 or set-top box adapted to be used in the present

i nvention Wrhé ritdimecen@ifecd0 fresbupledao @ @VRIM Marki3evys WhidtisScoupled tofd ST €

wi || be described in terns of functional blocks.” 30 The” decoder 13
conpri ses aokdevieas 47pwhich srmeoupled toclevite dgiverssi9owkick drenimartorm/coupled todhenent s

d adapt ed Y ' t, d f tal interf 21, ral | el
Tor 20" S oorte, OF Wieatfess” A A Tl feir drver s 1 G0 58 JeDEEPol 17
of Fig 1), Rpital interfaces\eb ithdt toRNdiffekent ddvied dtivers habe fraaﬁyﬂbd% ald¥mdtleR 0der .

- The decoder iIs additionally adapted to receive inputs froman infra-red
renot e €ont Playsicab porto A degice Wil mormally he cogded: timares thap eae aleviss driver; if
smartcard r rs. adapted { 0. . read.bank. or s criptio
smart car ds §§g‘?‘§€ l.fé%llggeaﬁo\ﬁe?@eﬁﬁgcg GHYED %?Fes‘?fﬁ]r? y be &é?“gntegé‘aer 28
engages W t ficafpokdts ®hé Al fMEERAlRY rafired o SnAtHicHfidd) B tﬁfwﬂﬂtb@ee@%r gccess
unit 29 to supply the necessary control word to a demultiplexer/descranbler
30 to separaih | devicgedrvesr spobuiatado adCertain sdeyivas may heomisenicatebhmdng The
decoder al s&g@ggl&g%jes 10 a conventional tuner 31 and denodul ator 32 to
recei ve and tilrate the satellite ' transm ssi on before being
filtergeg and denul tipl exed by the unit 30. Processi ng of data

wi thin the decaqder isrﬂgneral |y handl ed by the central processor 20.
The sof t warAs 3l Hetdssqribed bglow, ithere ar thaee forms o sommuicatiem frods thealeaices r t ual

47 up to the run time engine: by means of variables, buffers, and events which are

passed to a set of event queues.

15 Each function of the receiver/decoder is represented as a device 47. Devices can be
either local or remote. Local devices include smartcards, SCART connector signals, .
modems, serial and parallel interfaces, a MPEG video and audio player and an MPEG
section and table extractor. Remote devices executed in a remote location, differ from
local devices in that a port and procedure must be defined by the system authority or

20  designer, rather than by a device and device driver provided and designated by the

receiver/decoder manufacturer.

The run time engine 40 runs under the control of the microprocessor and a common
application programming interface. They are installed in every receiver/decoder so

25  that all receiver/decoders are identical from the application point of view.

The engine 40 runs applications 43 on the receiver/decoder. It executes interactive
applications and receives events from outside the receiver/decoder, displays graphics
and text, calls devices for services and uses functions of the library 45 connected to

30  the engine 40 for specific computation.

The run time engine 40 is an executable code installed in each receiver/decoder, and
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15 - interacting via an interface I'eye.r with a | ower |evel operating system
i mpl enent- t he hardware conponents of the decodef: ;. Thi:s=w | |- now
be descri E"e}gggqgrqsreference to Figure 3. For PR @wge_s of
this description, an application is a.piece of conputer code for 20
controlling high level functions of 1118 ecei ver/decoder 13. . For exanpl e,
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30 digplay st graphacgiaﬂd séxtr €Al proces® sequenteraniit comprises tahset of action-

recei ver/ decoder and r epr esent.ed as.resource-files. The .resour ce
files confforBe Ep FBt ysethe progess SSﬁ‘F@ﬁerdml&tOle‘@smm its current action- - -
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er cont ai ns

appl i cat- |%n and e recelver/deco
menory di evedete ﬂleumcmsl%&l\ﬂwnbwmenon-gl?duwH vol ume and a- ROVvol une,
~ but &'BI S physr cal organization is distinct fromthe |ogical 5 -
zation. The Menory may . further be divided into menory: voI unes

associ at e'f‘he engine 40 compnses a code loader to load and download apphcatlons 43 into the
recelver/decoder memory. Only the necessary code is loaded mto ‘the. RAM or FLASH

~ memory, in order to ensure optlmal use. The downloaded data is verified by an
authentication mechanism to prevent any modification of an application 43 or the

15  execution of any unauthorized 'application. "The engine 40 furthef comprises a
decompressor. As the application code (a form of .inte_nn'ediate code) is compressed

for space saving and fast downloading from the MPEG stream or via a built-in
receiver/decoder mode, the code must be decoxnpfessed before loading it into the

RAM. The engine 40 also comprises an interpreter to interpret the application code

20  to update various variable values and determine status changes, and an error checker.

- Before using the ser_vi_c_es' of any device 47, a program (such as an application
instruction sequence) has to be declared as a “client”, that is, 2 logical access-way to
the device 47 or the device manager 48. The manager gives the client a client number

25  which is referred to in all accesses to ﬂte device. A device 47 can have several
clients, the number of clients for each device 47 being speciﬁed depending on the type
of device. ‘A client is mtroduced to the device 47 by a procedure “Device: Open

- Channel”. This procedure ass1gns a client number fo the client. A client can be taken

- out of the device manager 48 clxent list by a procedure “Dewce Close Channel” '
| The access to devwes 47 provxded by the device manager 48 can be elther

'synchronous or asynchronous. For synchronous access, a procedure “Device: Call” is




with the various interfaces. Fromone point of view, the nenory can be
regarded as wo99/41908art of the hardware; from another point ofpoy/EBe/es2se

menory can be regarded as supporting or containing the whole of the
system shown apart fromthe hardware. 410 Referring to Figure 3, the
conput er system can be regarded as centréed on a run tine engi ne 40
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system eg hnexpetted events. MPEG data streamor from other ports as required.
25 The virtual machine 41 includes, in addition to the run time engine
40, sone resident | i brary functions 45 which include a tool box 46.
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downl oadi ng a new device 47. Functions can be downl oaded into the
| i brary andThagritcannbd-séedHtiot thAbmputer \system implemented in the processor 20

15 provides a platform having considerable flexibility in enabling an application to

communicate with a variety of devices.

Returning to Figure 2, the processing of sound and image data by each of the
associated processors will now be described in detail. In the case of received audio
20  and video signals, the MPEG packets containing these signals will be demultiplexed
and filtered so as to pass real time audio and video data in the form of a packetised
elementary stream (PES) of audio and video data to dedicated audio and video
processors or decoders 33, 34. The converted output from the andio processor 33
passes to a preamplifier 35 and thereafter via the audio output of the receiver/decoder.
25  The converted output from the video processor 34 passes via a graphic procéssor 36
and PAL/SECAM encoder 37 to the video output of the receiver/decoder. The video
processor may be of a conventional type, such as the ST 3520 A of SGS Thomson.

The graphic processor 36 additionally receives graphic data for display (such as
30  generated images etc) from the central processor 20 and combines this information
with information received from the video processor 34 to generate a screen display

combining moving images together with overlaid text or other images. An example
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15 described. As discussed above, the graphic processor receives and processes real time '
video data from the video decoder 34 together with graphic data received from the -

general processor 20 in order to generate an overlaid screen display.

~As shown in Figure 4, the graphic processor 36 is adapted to process input data
20  divided into four distinct layers; a background layer 50, an MPEG layer 51, a graplnc 3
layer 52 and a cursor layer 53. As will be understood, the background layer 50
corresponds to the lowest layer of the écreen'. display, the other layérs being
progressively superimposed with varying degrees of translucency or opacity over this
layer. . _ o - . .
25 : _ : .
In the case where the decoder is configured to display a broadcast video signal, the -
background and MPEG layers 50, 51 correspond to the stream of data received from
the video decoder 34, the layer 50 corresponding to MPEG still pictures received from
the decoder 34 and the layer 51 corrésponding to a moving video MPEG signal -
30  received from the decoder. The division of a video signal into a fixed and a changing

part is a known characteristic of MPEG compression,




30 t he engine 40 for specific conputation. The run tinme engi ne 40
i's an executwioggsge installed in each receiver/decoder, and pcr/iB99/00288

-12- includes an interpreter for interpreting and running
applications. The engine is adaptgbl e to any operating system
including a single task operating systen{such as M5- DOS). The

engine is b [ ] | ' o
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t he esappleetq 3 backgroundsnelour andithe layeeS hitcensser porerwindows| dispdayed nt o

downl onded 3P, tecoaskopiEAng ouiahin, 15! ot it #FRbl oo or e
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deconpr essobeloms witheefgsencedaigires §cmd(@ f orm of i nternedi ate code) is
conpr essed for space saving and fast downl oading fromthe MPEG
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BT S ohBaed Guth(iBroblacY Migig"Gr e NP W TubitiltoR s P bver the
background layer 50 by the graphic processor may carried out using a so-called alpha

15  blending factor to permit a greater or lesser degree of translucency of the pixels in the
MPEG layer image. In the case of a moving video image received from the video
decoder 34, the same blending factor is used for all pixels within the video sequence.
In the case of picture data from the central processor 20, the value of the blending
factor for the layer 51 may be different for different parts of the screen.

20
The graphic layer 52 is used for texts, shapes, icons etc that will be displayed on the
screen over the images taken from the layers 50, 51, for example, to permit display
of a moving icon or- the like generated by the processor 20 over a real-time video
sequence taken from the video decoder 34.

25

In a similar manner to the blending carried out for the layers 50, 51, the element 55

carries out a blending of the graphic layer 52 with the combined output of the layers

50, 51. Different regions within the graphic layer 52 may be assigned a different

blending factor and a corresponding different level of translucency depending on the
30  characteristics of the data within each region.

A final layer, the cursor layer, is shown at 53 and represents an opaque cursor image,



instruction sequence) has to be declared as a "client”, that is, a |ogical
access-wa 4& 1908 the device 47 or the device rranager 48 .The hanager

gi ves the " THI%, client nunber 25 which is referred to RCHIBIY00288: csses
to the device. A device 47 can have several clients, the nunber of
clients for each device 47 being spediéti ed dependi ng on the type of
device. A client |s i ntroduced to the device 47 by, aogrocedure 'Devi ce:
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i's used. c&ihbﬁedaaﬁrmsmoén)emeﬁﬁﬁg' ng :. .dat-a. whi- ch 1 nvel ves waiting for .
a response, for exanple scanning, t uner frequenC| €s 5 to find a nultiplex
~or getting back a table” “f'fom-the MPEG st ream- Wien- t'he ~  ~ requested

result i | S|gnm
result 1 Refbtfthd APH Bl AR nd efition 406109 o B SHEPA e =1 00
managi ng3 and adapuedxoeiet@dpmse&ids msplaizmomﬂ&ade@bﬁdu@um@es id1ﬂ1erMPEG oop of .
the run tine_engine is coupled to a vari et process sequencer

uni 19, alRrcu kil REW ke desriing. énékqullerasn Resariptiosp thefeamepsanrs 1 vsed

control f units.
Thus, i St b Hohnfesht BRAEL bflh 280810 b PO BRERS SEIMARES (0l
20 = may include MPEG still prcture JPEG format p1cture PNG format picture, GIF -
format picture, etc. '

15 Whilst the following description will concentrate on the processing"and display of a
. single picture, a sequence of stlll plctures may be dlsplayed one aﬁer the other in
order to generate a moving’ nnage sequence ' : S T
_ _ Refernng to Figure 5, downloaded compressed p1cture data 60, 61, 62 is 1mt1ally o
20  stored in a buffer section of the RAM memory of the decoder 1nd1cated at 63 This = .
buffer memory may be of a type mmahsed and managed by a hxgh level apphcatlon

43 responsible for decodmg and dlsp]aylng images, or an area of memory handled by
‘the device manager 48 shown in Figure 3. Lo : :

. 25  Each type of picture file or group of picture files includes a header indicating the "~
picture file format (GIF, MPEG, etc. ) as well as the information needed to decompress
the picture file. For example, a GIF format file 62 comprising more than one picture
has a global header describing the size of the overall area where the two decompressed- .

images will be displayed and a speclﬁc header for each plcture descnblng its size and

30 _ location coordinates within the overall area.

FolloWing ddwnioading of a compressed picture into the buffer section 63 of the




15 provides a platform having considerable flexibility in enabling an
appl i cati on wo99/41908 communicate with a variety of devices. PCT/IB99/00288
. Returning to Figure 2, the processing of sound and i nage data by each of
t he associ ated processors w || noy be described in detail. In the
case of received audio 20 and vi deo si gﬁal s, the MPEG packets contai ni ng

these signals will be denult.i pl . d fq 04dBASS in eal
time audio ’gﬁﬁ‘m’d%o&&g{ngrﬁsﬂoﬁh@@gr ictire éﬁ %’a(v:v&%tqegéﬁgdé@ b§'SteHIee(rinent arli>i/
stream ( PEQesfins8Udi # cafithand FICTURE: DECOMPRESS dearintidoframdithei application.

processors or decoders 33, 34. The converted output from the g%ijic’{
processor 3Bhe subseqmb’ebcompwsiﬂdémﬁﬁvmtpés:%@ﬁ&%@?ﬁé‘ﬁ@ SSPHECaudi o
out put of the receiye oder . 25. I {1geo
processor 3?%‘89?3'5&4 W@F@Bﬂ? @%P@thggfﬂaﬁgegﬂe@fﬁg%{a EAE SE%m\g}llgoder
37 to the Vigieodiplayed ilpthe! MPEGRIagE:Y CEddiaiueompresdddeimage @0 image sequeneseiss or
may be of a conventional type, such as the ST 3520 of Gsrghoaﬁrsog.. _
The graphi cgivenaasimage3islentatyi nefesense| Il %i@%é’)’gﬁh&(ﬁl"ged $1PoYaY SpPgy
(such as 30 ener at eq.i es e . ;

conbi nes thF‘épﬂ%ﬁac}P%Fﬂﬂgpn?&ef apﬁ}f(%aﬂéé %ﬁ%ﬁﬂrrg? ?%51? S{é%s?g\gﬁﬁf gfrﬁut%ﬁ%%\?/?,geo

processor 3gdatiedtREonhahe dutscreen di splay conbi ni ng novi ng | mages
together with overlaid text or other images. An exanple
-14- of a graphic processor adapted to carry out this sort of

operatiqgn i e CL 9310 of, C : : : GRgfer

receiv teijé{tﬁg?tthedﬁ?% esie&t?ﬂfweed%%fegl%l?%élychg rlﬂ/glr t&egx hﬂlcl)‘%ﬂit%ﬁe reaiagf |thr$e
PES data t oggenspratedlitags Ba®y; 63} 65 mapdrshekhindzfiaitelydn lilstorage myemory

dedi cat ed processors. However, in _nost _conventional.Lsystens, this is
handl ed by ©Bhamntitseehntime as the application decides to delete the information. _

The storage of decompressed image data in a distinct assigned memory area permits
15  the data to be manipulated in a number of ways prior to display. For example, a
resizing of the image may be carried out, either by the device itself, the device
manager or by a higher level application. Equally, the image may be duplicated in
order to be displayed at a number of positions on the screen. Conversion of colour
data associated the image, for example to compensate for limitations in the

20 functionality of the graphic processor, may also be carried out on the image.

Modified or unmodified data stored in the memory 66 is passed, in response to a
command PICTURE_DISPLAY from the application, into a separate RAM memory
section 67 assigned for images to be displayed in the MPEG layer 51 (see Figure 2).
25  The size of the display memory 67 corresponds to the screen area. As shown, the
images Id1 and Id2 are displayed at 68 and 69, whilst the image or sequence of
images Id3 is duplicated and displayed at the positions 70, 71. The information in the
memory section 67 is fed to the graphic processor 36 in order to create the MPEG
layer 51, as shown in Figure 2.
30 _
In addition to the transfer of image information between the storage area 66 and

display area 67, a second transfer may also be carried out to copy information held in
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processor 20. - I'n point of fact ,' many of functlons associ at ed W|th
t he el emeRt Sy @gg& as the graphic 10 processor 36, videodecoder. 34,

central proce 20 etc. may be combined or divided PCRABIP/pA288 nunber
of ways, e.g. to integrate the central and graphic processors to form
a single processor neans etc. -18-Referr| ng now to Figure 4, the

functionality. of . the graphic processor 36 will now be 15 descrl bed. As
di scussedhalstorage atca %rmpxhaangnweusm(notesbewn)egssamtesr\mhesbeadmpbwoft ime

Fr om t ne images e adkeii BYECTD obfigy s BFF pifeiplech SR Tnodt BV ARG <7 con
di spl ay. replicated mﬁtsdi%ﬂa { 4 Rumbeléftties inte BhckpROdNEPS S Vpder36 coperadapt ed

to process I nput _data 20 divi.ded into four distinct |ayers; a background
| ayer 50,thasciePED aljiog isnmen Fheijrifognation stored jre thegnemory area assoeiatadayer 53.-

As will -be, unde ood, .t.he hackgro ' COLTr eSne onds to the
Covest 1 i U b8 Sing dafer oF Srtagp b RV EheINC propspeor SR i SRR Sk ¢
progre55|a\éqhgm@rdl§mgs%awth Varying: degrees: of ‘transl-.ucency -or opacity.:
over this aye In the case mhere t he decoder is configured

to display a’ broadcast Vi deo signal, the “° backgr-ound and MPEG | ayers

50, 51 corres the ream of data r _
decoder ﬁg’ stogfl, i%? f%%%cﬁeﬁﬁoqsome%gt ‘1&? P%P?ﬁqﬁ gﬂ¥sé%aé€'ved from
the decoct@h g ubiiferhit&l memofiPzdnes RPAsthgle RAMar Bther ReenydrfieenddaEe si gnal -
30 recei ved fromthe decoder. The division of a video signal into a fixed

and ¥ chdngparticular, the yagmorysarga Iﬁﬁomﬂy dieadizisded rbetwean afnumiec ofdhmffesssi on.
Figure 6 shows the steps associated with the decompression of a file 80 containing two

compressed pictures 81, 82 previously downloaded into four associated buffer elements
or lists of buffers 83, 84, 85, 86.

- 15  Each buffer list corresponds to the buffer areas in which a block of data has been
downloaded from the MPEG stream. The buffer list itself may designate a number
of separate buffer areas deperidiilg' on availability as the information is downloaded.

At step 87, the application sends a PICTURE_DECOMPRESS command 87 to start
20 - the decompression process. The device allocates a group image Id and starts read the -
buffers. Once the start of a picture is found at step 88, the device assigns an image
- Id and starts decompression of the image' ~ At 'step 89, iﬁé:end of the first buffer list -
is reached and the application sends a PICTURE ADD DATA command at step 90
to command the device to read the next buffer list in the series. Teoao
At this point, only part of the image of the first picture 81 has been decomipressed and -
stored in the memory storage area 66. The application may nevertheless decide to

immediately transfer the partial image to the display mem0i'y éféé 67; g

‘30  The decompression of the remammg part of the p1cture 81 then contmues until the
start of the next plcture is found at 91 At thls point, the whole of the first picture 81

has been decompressed and stored in the memory area 66. The application may then




- 15- O her configurations of the decoder are possible, for exanple,
wher e the beekayasnsd and MPEG | ayers 50, 51 are conpl eteci/iBsspozssur e
data in any nunber of fornmats received fromthe processor 20. For
exanple, in the case where the decoder j§& acting in web browser
configuration, the processor 20 may supply still and/or noving picture 5

data to co ng @ginlp ggsﬁﬂﬁd,
for ggg%ﬁé% é@é@%@ﬁ%fﬁm‘é O%udfréag%b)?ﬂo Iay@rg 51 %/e(g&g%ie or nore
wi ndows di $ke disply area 67.0\ thik iweayb tiekcgholerof thefirst pictaiens Inpay fher displayssl e,

i nformation, noving icqQns or the | i ke. , The operation of the systemin
handl i ng pih?f@ﬁ@%&%@nmmqﬁqﬁeh?éi@éﬁﬁ%nwﬁs%re bel ow wi t h reference
to Figures 5 and 6. 10 Still and nmoving inage data fromthe
background and MPEG | ayers 50, 51 are m xed t oget her by the graphic
processor K stér 92.othe deeiet énfolns theapplieatnt ofSthe ead wfahe second bofiler HstdB4out put
provi ded. M xi ng of the MPEG | ayer _ | nfOrn’atié&?Qj}lA er the . . round

| ayer 50 bymdihe applisatien sersis assespnd BICTRE,- iGogmand 23 .19 ?tg%%é?qpha
1> olendipgihd o dhe nexPGifl1id £ e%@:?ég%?é_ o RPEattl Of e BAd OF AR HIRENCY

of the pixe ayer | e case of a noving video

i mage r eceibugfér lisp 85 tahé begiaing of the fowmtioYafferSist 86hby thensteps 2h ASngAgain; or i s
used for all pixels within the video sequenc In the case of,picture

data from t3eh gime theend of eyl isreachebal 22, L?Z; the applicafionmay, gopy the data .\ o,
A 5 s 4l 8

XD

The graphi c Tayer ‘used
di spl ayed on the screen over the imges taken fromthe | ayers 50, 51,
for exanpl

e, to permt display ) 0 i ng..i con or e,li.ke generated
by the prochkstsp 9% ths, gnd 2t 1, file ilwa&fl@fﬁan”“o& ﬁ?e&‘ﬁ%ﬁﬁ%k?’aﬁé#a?’? BEFE he
vi deo deco s8¢ Syl : th i8Ry rigsl out
or the | ayeeafrssied and loadef ifterlil yblaglHHARGHY 6. DAL BIE WY UPUEHES e
gr aphi c | ayinform?2 the tapplitationonbtheeshccessful tdeodmpiessivmpétbe whole 3¢ and the

Differgnt regjons within the graphic, layer 52 may be assigned a di.fferent
ol endi 1. £ APPUFSHEHSERTE GOPISS JOR ARFIETE PF b HorpaR, BErISEY (GG e, PISY
dependi ng QfehBR GPto d ﬁ&ﬁﬁéggﬁ]&@&ﬁq\{nﬁéﬁgata W thin each region.

r

A final |ayer, the curs ayer, "1s sho at 53 and represents an opaque
. cursor. imge, § _



-16- generated by hardware under control of- the central processor
20 and su over all the previous |ayers. As.shown at 56,
this Iaye%ésgmg&ﬁbl ned with the sumed out put from BBt i on
of all previous |layers to:-generate a final conbined out put 57 sent
to the encoder 37 for subsequent di spQ(ay Unl ike: ayers t he
5 cursor presents a continuously opaque appe “‘)e‘rl nposed S
over the conbi ned | ayers w t hout any bl Bﬁ‘ﬁﬂlﬂm\“mﬁ Referring to ]
Fi gures m t he operation of a device 47 d -€hofn (n Figure

3 and ad : deconpress and di splay domnloaded plcture i mages in the

. MPEG 10 llayer 51 will" now be- described: - bn:tHe foltowing- descripti on, t he

termpicture is used - to describe a corrpressed ‘digital inage.
Typi caI | i, A decagler fer mfdlgltatuudlevmmalmmd system, therdgchnnimhnimg?EG still -

t . JPEG f t PNG .f. t t
P ct o e, Pereeseor 58 decByreing e 1o, SerbRe. U it GURCRR: Pt o or
the procefshd eﬁeﬂa&eﬁwﬁmﬁ&nﬁememo s g@ﬁkes #ifo %%ﬂor?ﬁﬂl&ﬂfe&t@f still

pi ctures nmay e di spl ayed one after. t o der to generate a
novi ng i meagivesfromethe @rocessor decompizessed damgepmsdﬁtrygm@lsralmmmhgmum

DT oo Gitais o gt A e by Simop ananted o B RL comtShROaRepay el ' BT |
MenDry MdhrB@nthg ImilipR Sk Pibtitd ﬁﬁ&e@@&dﬁﬁ[@aﬂﬁﬂ!\eﬁo&s@r%&ﬁt&@xs ol ication -

43 responsi bl e for decodi ng and dlsFIa ying ina Oor an area o nenDry
handiOed e data represmting:thie phuralityadeti @B:twhomges emgganp@;edsfrom the storage

. memory to the dlsplay memory for subsequent dlsplay

2. A decoder as claimed in claim 1 in whxch the d1g1ta1 unage data copxed ﬁ'om the '
storage memory into the dlsplay memory is modlﬁed or duphcated durmg the copymg '
15  step. B T R

3. A decoder as claimed in claim 1 or 2 in which the precessor is adapted to process
image data in the display memory as one layer amoﬁgst a plurality of layers
superimposed one over the other when displayed.
20
-4, A decoder as claimed in claim 3 in which the processor is adapted to display the
image data in the display memory in a layer normally used by the processor means to

display broadcast audiovisual information.

25 5. A decoder as claimed in any preceding claim in which the memory comprises a
second display memory readable by the processor means and corresponding to a
second layer of displayed image data, data being copied from the storage memory to

the second display memory for subsequent display in the second layer of image data.

30 6. A decoder as claimed in claim 5 in which the digital image data copied from the -
storage memory to the second display memory is modified or duplicated during the
.. copying step.




25 Each type of picture file or group of picture files includes a header
i ndi cati ng M@99/41908 picture file format (A F, MPEG etc.) as well assghe

i nformation needed to deconpress the picture a dF
format file 62 corrprl sing nore than on;lpl cture ““uusuﬂmuﬂﬂﬂ[mmeader
describing the size of the overall areZd™where the two décohprbssed *

i mges wi| Cl.f eader r I bi ng
1a a1 2o ahd JtodR af KRl By IREGg AR R o neRft i i s C6iied

Fol I owi ng ftemithestors, ﬁ{en@rywarmﬂ@dmrssagmépe:hiiedispiafyasf;s&cbfm 63 of
t he . WD 99/41908

PCT/ | B99/ OWE®. -17-

menory, a deconpression of the picture data will be effected by the device
in response to a conmand Pl CTUREDECOVPRESS received fromthe

appl i cgti og. A decodek't8 cidifed an any brecéﬁﬁg RERiMS ﬁ?dhicﬂﬁﬁ%Fé@hﬁ i§ 3opied fide 1 S

stocked in _a separate storage section of the RA menory i ndicated at
66 and r esthe\sterage memeryecintiaa aﬁrstv@megemd isplay mempry undas| coptral ofi athigh VPEG

| ayer. Eac [ L mage | nage sequence is gi ven an i nmage
identity r%f'glre gi%aﬁénlgg‘n&g&r W TRY device, this ID val ue bei ng
supplied to the high I evel application and used for all subsequent
operatlons to be carried out on this data. 10 Unli ke the

conpr essed-piciegeder agtclaimed in pay pregeding ¢laim, zmwhwbmomcss%dm pichg8, the .

nde In the storage

el
fegtinh pYcthe SRoderfre (o

k

h

memor 30— Geta i B ' e, o e e Budiep Bt

i nformati on.

HO

10. A decoder as claimed in claim 9, in which the buffer means comprises a plurality

of buffer memory elements.

15  11. A decoder as claimed in claim 10, in which the decompression and transfer of
image data from the buffer memory elements to the storage memory, and from the
storage memory to a display memory, is controlled by the processor such that image
information present in the storage memory is transferred to the display at the end of
the decompression of the contents of each buffer element.

20
12. A decoder as claimed in any preceding claim, in which the decompression and
transfer of a group of images in a single image file from the buffer memory to the
storage memory, and from the storage memory to a display memory, is controlled by
the processor means such that image information is transferred from the storage

25  memory to the display memory at the end of the decompression of each image in the

image file.
13. A decoder as claimed in any preceding claim, in which the processor is adapted
to decompress picture data sent in a compression standard that uses a colour look-up

30 table.

14. A decoder as claimed in any preceding claim, in which the processor is adapted



_Thetnforhalonlnt (
~ processor 36 in order to create the MPEG - “layer-51, ‘as ‘shown in Figure

The storage of deconpr essed i mage data in a distinct assu qned nenory area
permts 15, 9g§?{%ata to be manipulated in a nunber | gf“waysiprior to
di spl ay. FWP 2 resizing of the inage rC'Hﬂ

r

either by the device |tseI f, the device manage iuy"ﬂjﬂﬂﬂ evel

application. Equally, the inmage may be2duplicated in order to "be

~di splayed at a nunber of positiaons on the, screen. Conversion of colour

dat a asso¢o deeinpress pmmgedatﬁ(sentanamdr@remmmmashﬂnt fises a edibhes/greens i n t he
20 functlonallty of .th %&ﬁphlc B‘é cessor,..may al so.be carried out on the
i mage.. €0 lour valygiassasiy t‘Eijr Raeh p data stored in the’ menory 66 is

: passed I n response to a : command Pl CTURE DI.SPLAY fromthe-

appl ication, into a separ at e RAM nenory 'secti.on 67 assi gned for
i mges to IBerHecpﬂer)ascblmmeﬂhn ahPpfackding cldith msdnchthgtprecessqr Mpnsmhe si ze
reen .area. the

of the display, ne orr espaonds., o thes P
i mageé I dggﬁﬂé P‘H’Qeségre?%‘ieﬁ‘?’&??gs‘% H’&“’S@ atgAnd 4 g’taﬂhml%%eés?frf Lequence
g]tﬁ@d%cﬁrﬁﬂf@sé&ﬁﬁﬁ%ﬁﬁﬂgﬁysm ayed -at . the positiions 70, 71. ;

menor |on 67|sfedtothe graphlc

2. 30 addi ntothetransfer of' “informatign between the
st or age arléaAS@%Rif of i digital; image progessing An %ga‘g)gﬁﬁ % P‘anﬁg’fté 'ﬁﬁ o be
carried O'tpansrﬁ isGiBRYs {lﬁprﬂ@tdeggdé}e{:%n%ﬁhr%% processor for decompressing and .-

- 18- e sto age "area n area (not- shown) associ at ed

Wi t h 110he d1sphiya;g otbmpressed stllhpgtnreldata bharhﬂerlxs;,donrthaﬂ dscemptessed digitalire 2.

For exanple, a,6sin

d ed b
of times PRagHdAty ﬁsFB‘ aPﬁEétfyﬂﬂ sl gigture E)elge%ggpgelv%qgon&tﬁg %‘I“‘ésé’% |mr1 ae_r
tiling rmgwi'qur Oué‘dt %f&%'n?&n&g%ﬁ%ér@aﬁéi‘%oﬁﬁwdn MRS Aenfdrydo - 5

with the nd |l ayer "I's accéssed by the graphic processor in’the same
manner a displap mdmryp&lﬁch Ieyidsagorteroporéiicously data representing said muluple -

picture 1mages, the data bemg read by the processor for subsequent dlsplay of such

15  multiple picture nnages RETIE L

17. A decoder for a dlgltal aud10v1sual transmission system substantlally as herem

. descnbed

20 18. A method of digital nnage processmg in a decoder for a d1g1ta1 aud:owsual

transmlssxon system substantlally as herein descnbed



As wi |l be understood, the nenory sections 63, 64, 65 do not need to
physi cal |y wo99/419080r r espond to uninterrupted nenory zones i necr/mongé2ss RAM
or other nmenory elenment. 10 In parfi CL}| arg the nenory area 63 nay be
di vi ded between a nunber of buffers. Figure 6 shows the steps
associated wth the deconpression of a file 80 containing two

conpressed pictures 81, 82 previously downl oaded into four associ ated
buffer el ements or lists of buffers 83, 84, 85, 86. 15 Each
buffer list corresponds to the buffer areas in which a block of data has
been downl oaded fromthe MPEG stream The buffer list itself may
desi gnate a nunber of separfgigiJ fer areas dependi ng on
availability as the information is aded. ..At step 87, the
application sends a 4| CTURE DECOVPRESS command 87 to start 20 t he
deconpression process.) The device allocates a group inmage Id and starts

read the~ ~ ~ buffers. Once fhe start of a picture 1s found at step 88, |

t he devj ce assigns an inmage Id and st gts—dgconpressi on of the inaqe.
At step; 89, the end of the first buffer 1isf is reached and the
applicakion sends a Pl CTURE ADD DATA conmand ag sjep 90 to connandl

re 81 has been deconpres
Vhe application may
the partial image to the

point, pnly part of the inage of the first pifct
and stored in the nenory storage area |
nevert hel ess decide to i mredi ately trag
di spl ay! nenory area 67. 30 The decgmrggsion bf e remaining part of

the pickure 81 then continues until the sta of the next picture qs
f ound 91. At this point, the whole of Pl cture 81 has

t he deVFce to read the next buffer list in et | es. 25 At this J
|ed

t hen
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-19- " update the contents of the display menory area 67 by copyi ng .

~ the conpl eg,g)dfz?(g’g into - the display area 67. In this.way,.the whole
~of the fir 5 Ire 81 nmay be displayed .  before the sBEHABOYH02BBur e
has been deconpressed. 5 At step 92, tshe.device inforns the application
of the end of the second buffer list 84 .- and the application sends a -
~second Pl CTUREADDDATA command 93.to start the ~ reading of the next
~buffer. l'ist--85. The process is repeated at- the end of the third - _
buffer list 85 and beginning of the fourth buffer list 86 by the steps 94,

95. Again, ~©  each tinme the end of a buffer is reached at 92, 94, the .
appl i cani-Qn may—copy the dat gy 10 hat -has: already been deconpressed from
t he sto'r-a-cgic; ar €466 i MYA t he ¥\ spl &Y\area 67. At step 9@46 he end
of the fife is redched apd botH the p{ctures 8I, 82 nave been | kg -
deconpressed an P menory 66. At this pgiti=the .
devi ce I n t he successfadl | rleggon~of the
whol e fille and n copies thel\cpatengs |o : g
st orage nory menory 67 to d%g y the c¢nplete
set of pijcturesi > =S i V4 - 20-:
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SUBSTITUTE SHEET (RULE 26)



1. A decoder for a digital audiovisual transm ssion system the decoder
i ncl udi ng ayo99/41998 ocessor for deconpressing and di spl ayi ng eCcTIBS20288

still picture data and a nenor , ?ha%acterised in that the nenory
conprises a storage nmenory al | ocat ed receive fromthe processor
deconpressed data representing a plurallty of still picture i mges,
and at | east one display nenory adapted to hold contenporaneously data
representing nultiple still picture inmages readabl e by the processor prior
to display, 10 the data representing the plurality of still picture

i mges being copied fromthe storage menory to the display nenory for
subsequent di spl ay. 2. A decoder_as clained in claim1 in which the
digital imge data copied fron1th§:'£; storage nenory into the display
menory is nodified or duplicated Mg the copying 15 step. 3. A

decoder as clained in clain11.{y: 2 in which 80e processor is adapted to
. 44

process i spl ay y as one | ayej anongst a
plurality o superi npos¢d ong over the other en displ ayed.
20 4, laimj3 in which the pjocessor is
adapted to qi APPagq deta inf the display nempry in a | ayer
normal | y usqd ocgssor_nednsjto di spl ay broagilcast audi ovi sua
i nformation. |25 5. A decoder as ¢lainmgd in any precedipg claimin which
t he nenory conprlsos________ econd di spl gy nenory readab
processor neans_an¥ corres to a ?yed
i mage data, jdata bei ng copled fronlt e storage nenory to second
di splay nemgry for subsequent displ t he second | ayer of e data
30 6. A dgqcoder QLained in cla|n1 I'n which 3l ge data
copi ed fromjth bt orage npnory to the secon mgndry is
modi fied or {du | iRBEed during tpelLlB copyi ng
| 46
¢ —’jg
DEV MAN
47 ¢ t ‘/§7 47
DEV DEV | — e DEV
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7. A decoder as clained in any preceding claim in which partial imge data
is copied. ... .fromthe storage nenory to a display nenory.so-as.to permt
display of YOPBIWE an image. 5 8. A decoder as cPaT#eR3/00288any
preceding claim in which inmage daigq ig capied from t he storage
menory into a first or second display nenory under control of a high _
| evel application running on the processor. . 9. A decoder as clai nmed
in-any preceding claim in which conpre3eetmtingit-tdemiitiathntmt O a | S
stored in a buffer nory nmeans prior tq decqgppressromiy—the—procedsd .

10. A decoder as imed in claim9, Enlwhi cH@t he bufder neans]conprfides a
plurality 0 uffer nmenory el enaalys. R‘ 11.yA decodef as dl<§ med
in claim210, in whifh the deconpressionjand trapsfer &f a
from the buftBe enents to the 4torag® renmoryZ and fr nr?:%
storage meno™y to a dispjay nmenory, is (ontrogad by Ehe pr ogessor
t hat i mage | nafli on present injthe s -

to the display d of t he deconpressifon of the~¢onent]s
each buffer elepent. 20 12. A decgder as cl pi M
claim in which] the decpnpression and
in a single i e file fromthe buffer
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(57) Abstract

MPEG LAYER DISPLAY MEMORY

A decoder for a digital audiovisual transmission system, the decoder comprising a précessor means for decompressing and diSplajing

compressed still picture data and a memory (66, 67) characterised in

that the memory (66, 67) comprises a storage memory (66) allocated

to receive from the processor decompressed digital image data representing a plurality of still picture images (63, 64, 65) and at least
one display memory (67) adapted to hold contemporaneously data representmg multiple still picture images (68, 69, 70, 71) readable by
the processor means prior to display, data representing the plurality of images being copxed from the storage memory (66) to the display

memory (67) for subsequent display.




