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system the decoder conprising a processor-laeans for deconpressing and

di spl ayi ng conpr essed dlgltal plcture dat a and Menory means.
Br oadcast transni BB INGOFaGRARH BIGIRAD ! ATRA dNOA pay TV
systens, wher e scranbl ed audloviﬁﬂgb@gﬂgornatlon is sent, usually by
a satellite or satellite/cable 10 I , nunber of subscrlbers, each
subscri ber possessing a decoder capabl e of descranbling the

transmtted program for subsequent viewi ng. Terrestrial digital
broadcast sysTlssrpreseat diresntionareiatesRer andecogart forsa hligimlu&uﬂoviblml Hraysohissicn

link to tra her data, in addition t r as wel.

audi ovi sub oﬁ'ﬁ%ﬁm (h6 Koo er Shmprisils 2 rocessog mgpns, fOr GodtpISPeing A displaying
appl i cati ons. i functionality of such
el e S T sl kg !

systens, digit au ting to the tel evised
programis transm’ ttedin a corrpressed format, for exanple, I n
accordance with the EG 2 co SI an The . de re ves, and
deconpr esses magc%l@nﬁxp 6‘2&!‘? éﬁ%’ér“éﬁ %véng%p&ﬁ%goofaag FYSISHIS,
In addition t@h&’er%tﬁénﬁé% RSP AABHAMAAS Sent] dsubBly Bya%menﬁe bflsdtﬁﬁﬁa/wley

comon for ecoder to be required to handle other conpressed
i mage orl@r apiﬁlilq wad ammr of subscribersareatle ,subsanbhepoasssmmgr@cpda capoblecof

i ncl udes web G2 I|t| t he roce sor .of t der y
be required t ‘@E@? ffﬁ‘?é’gggfawfﬂro%@g VICEP8i t F fﬁ%f:@ &‘5“%
data, for exagmhfcasp Ej'étémy lafle RO kabwhe SRe&ﬁ@Pﬁt&né ESRSuscdoie Mo SRARUY to
generated images etc. This picture information may be displayed over the
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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 compression standard. The decoder receives and -
decompresses this data in order to regenerate the televised program.. '
L ‘90 . ;

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

25  digital picture data, for example, still video pictures, graphic icons, moving computer

generated images etc. This picture 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
30  compressed formats that are currently used in the context of PC based web browsers.
For example, a picture may be formatted and compressed according to the well-known

GIF or PNG standards, where an image is described by a colour look-up table defining



Such still or noving picture data may be typically received in one of any
nunmber of 30 conpressed formats that are currently used in the context
of PC baseWomoiidmsowsers. For exanple, a picture may berhigsogaidocd
and conpressed according to the well-known G F or PNG standards,
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These pixmap image file formats reflect the pixel composition of the original Mage
15  and are distinct from, although closely related to, the compression formats referred to
above. GIF/PNG pictures decompress to form a pixmap image file with a look-up
table and JPEG/MPEG image files decompress to pixmap files without such a table.

In a PC environment, the processor power and memory space available means that a

20  number of picture files compressed according to different formats may be received,
decompressed and displayed concurrently, the graphic processor within a PC being
adapted to easily handle multiple formats.. In contrast, in a decoder environment, the
memory and processor power available are considerably more limited, the graphic
processor also having to handle at least the MPEG data associated with the televised

25  transmission. In such a case, it may not be possible to convert and display image files
in a plurality of formats.

For example, in the case of an original image formatted in an RGB format and
compressed with the JPEG algorithm, the main processor of the decoder may simply
30  decompress and store this image file (and, indeed, all subsequently received image
files) in a fixed CLUT format. In this way, the graphic processor will only have to
handle one type of image file. Whilst this method enables the decoder to effectively



deconpressed and di spl ayed concurrently, the graphic processor within a PC

bei ng ¥ adapted to easily handle multiple formats. In contrast, in a
decoder en¥@ K, the menory and processor power avaRCHIH%S/08280
considerably nore limted, the graphic processor also having to
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storage and display, the first and second format versions of the image file being stored

contemporaneously in the memory.

15
The decompression and storage of the original format version of the compressed image
enables the decoder thereafter to generate alternate format image files to be sent to the
processor for display according to the current capacity and operation of the graphics
Processor. ' '

20 |
| For example, in the event that the original image is in a “true colour” or RGB format
and the load and operation of the graphics proceséor permits display in this format, the
image may be decompressed and displayed substantially “as is”, that is,:an image file
without look-up table. . Nevertheless, a decimation of the number of bits associated
25  with each pixel may be carried out to change the resolution whilst substantially

maintaining same format. Equally, in the case of a picture compressed with a look-up

table (GIF/PNG), the same look-up table will be stored and referred to in the display

of the image.

30  If a display cannot be effected using the original format, the processor may convert
the image file to a different format for display, the original file being nevertheless kept
for future use. In this way, the present invention enables the highest quality display



cont enpor aneously in the nmenory. 15 The deconpression and storage

ofthe original format version of the conpressed inage enabl es the
decoder tNe@o%#19¢3 to generate alternate format image fil es pernpooseEd tO

t he processor for display according to the current capacity and
operation of the graphics processgr. 20 For exanple, in the
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t he decoder.
S different formats used in the windows.

In particular, the processor may be adapted to define a plurality of regions in a grai:hic
Iayer-corresbonding to a region of the display, each region being defined in part by
15 a location co-ordinate and by the format version of the image files that may be

processed by the processor and displayed in this region.

This division of the screen area into format areas is particularly characteristic of the
decoder énvironment. For example, one region within fhe_ _graphic layer ‘may
20 correspond to a region where image files in a particular CLUT format may be

displayed, whilst another region may be associated with image files in an RGB format.

In such a realisation, the processor is preferably adapted to convert an original image
file destined to be displayed in a region into a version corresponding to the format

25  version currently used in that region. For example, where an RGB original format
image is to be displayed in the same region where a CLUT format image is already
being displayed, the processor will convert the image into the appropriate. CLUT
format for display.

30 Inone embodiment, the processor is adapted to process images in the graphic layer
superimposed over real-time audiovisual digital data and corresponding to one or more

layers displayed on the screen beneath the graphic layer. Images in the graphic layer



Preferably, the processor is adapted to read and display nultiple formt
ver si ons '0&036341913 image file stored at that tinme. For exanple, the
processor my {)e adapted to display 10 the sanme i nmage tw c&@GTHIBIK0280

di fferent screen wi ndows and according to the two different formats
used in the w ndows. In particul ar$- the processor may be adapted to
define a plurality of regions in a graphic | ayer corresponding to a
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characteristic of the decoder environnent. For exanple, one region
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I mage file destined to be displayed in a'region into a’version
cor r espondi ngn tacstaridard dhatarse 8 red/greenibive colonewalhy assoeihtéd withacachqrkeln for-or

exanpl e, where an I qi f or mat image is to be displayed in the
same region \ﬁﬁ%‘?@leg%%fl;& image is al ready bei ng di spl ayed, the
processor- will convert the image into the appropriate CLUT format for

di spl ay. 30 _In one enbodinent, the processor is adapted to process '
i mages il t hé\sgdispussed |ahpue, the advantage ofi the dwecsteps decompriessionnand (ednyersiamal

digital data ngi Qne. Of. Nnor o I rS.displ.a on
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image file in any number of ways. In some circumstances, however, it may be
destrable to use a fixed format for all image data.

15  Therefore, in one preferred embod.iﬁxent of the invention, the processor is further
adapted to directly decompress picture data regardless its compression format into a
- image: file of a predetermined format.
In particular, the processor may be further adapted to directly decompfe_ss picture data
© 20 into a format which uses a colour lo-ok-.up, table, for example, the CLUT4 or CLUTS
format. In addition, or alternatively, the processor may be further adapted to directly
decompress picture data into a format which uses a red/green/blue colour value
~ associated with each pixel, for example the RGB16 format. y
25 . All functions of decompression and display of data may_,.b.e 'integﬁted in a single
processor. Alternatively, the processor may comprise at least a general processor and

a graphic processor for handling decompression and display, respectively.

Similarly, the memory used to store the first and second format versions may not
30  necessarily correspond to a single memory unit, such as a RAM or a FLASH, but may
correspond to one or more memory areas allocated for this purpose by a controlling

application and divided between one or more physical memory devices. -



may equally be displayed by the processor superi.nposed over other types of

i mge file data di splayed in |ayers beneath the graphic layer.

I n one enQi%MEIRI3 t he processor is adapted to deconpress pi p&yﬁgggﬂﬁ%@ sent
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single processor the processor nprise a
a general pratenspappiivtions etc. a gr aph| c processor for handl [ ng
deconpr essi on and di spl ay, respectively. Simlarly, . the nmenory- used _

to store the first and second format versions may not 30 necessarily H
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correspond to one Or nobre menory areas ed for this purpose by a .
control | i ng receiving and decrypting an encrypted transmission, the receiver and decoder element_s

15  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
functions, such as web browsers, together with decoders integrated with other devices,

for example, integrated VHS/decoder devices, digital televisions or the like.

20  The term MPEG refers to the data transmission standards developed by the
International Standards Organisation working group “Motion Pictures Expert Group”
and notably the MPEG-2 standard developed for digital television applications and set
out in the documents ISO 13818-1, ISO 13818-2, ISO 13818-3, and ISO 13318-4.
In the context of the present patent application, the term includes all variants,

25  modifications or developmts of the basic MPEG formats applicable to the field of
digital data transmission.

There will now be described, by way of example only, a preferred embodiment of the
present invention, with reference to the attached figures, in which:
30

Figure 1 shows an overview of a digital television system;



application and divided between one or nore physical nenory devices.

- 6- ) wy'bg"?;lgsent I nvention has been discussed in relation to a
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of digital inmage processing wthin such a decoder, corresponding to
t he general and preferred aspects of the +hvention di scussed above.

In the context of the present application the term"digital audiovisual
transm ssi onFigure 2 shpwiscthe elasients of theatereiveridesadersofofigyreslens for
transmtting or broadcasting primarily audi ovi sual or multinedia
digital data. Wiilst the present invention is particularly applicabl e
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10 be use ilTtering data sent by a fixed tel ecommuni cati ons network

for multimedFagure 2; internet applications etc. Simlarly, the term
"decoder"” is used to apply to an integrated receiver/decoder for
recei vi né and decrypting an encrypted transm ssion, the receiver and

decoder el eegye Wehowohn dulall i BpheTagér STTIguMS s epar at el y, as vel

as to a receiver capable of receivVving non- encrypted broadcasts. The
termequal ly covers decoders including additional functions, such as

b b 1 1.t h, decod i nt ' |
for_ exanpl o, Ftiegr st W gnter o abtRoy Yotk PaPRl ARh 8 Bmbm.of
like. 20 cadddfor EiprebddGniagbiata.t 0 the data transmi ssion standards

devel oped by the I nt ernati onal Standards Organi sation working group
"Mbtion 1@ ctures Expert G oup" and notably the MPEG 2 standard
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the context Ghowh&n Figaft. Th ¢itentiphlihclateson misdy domventioral digital dtlevision
e I ants, system 2 that uses the known MPEG-2 compression system to transmit compressed
digital signals. In more detail,, MPEG-2 compressor 3 in a broadcast centre receives
15  a digital signal stream (typically a stream of video signals). The compressor 3is

connected to a multiplexer and scrambler 4 by linkage 5. |

The multiplexer'4 receives a pluratity of further input signals, assembles the transport
© - stream and transmits compres:s'ed digital signals to a transmitter 6 of the broadcast
. 20 “‘centre via linkage 7, which can of course take a wide variety of forms, inclﬁding
telecommunications' links. The transmitter 6 transmits electromagnetic. signals via
uplink 8 towards a satellite transponder 9, where they are electronically processed and
broadcast via notional downlink 10 to earth receiver 12, conventionally in the form
of a dish owned or rented by the end user. The signals received by receiver 12 are
25 . 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.

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



25 nodi fications or devel opnents of the basic MPEG formats applicable to
the field of digital data transm ssion. There wili now be
descri bed, W9%#01bf exanple only, a preferred enbodi nent of BAO1B99/00280
present invention, with reference to the attached figures, in which: 30
Figure 1 shows an overview of a digital te%ew sion system

-7- Figure 2 shows the elenents of the receiver/decoder of Figure 1
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processor of Figure 2 gure 4 shows 1 n detail the graphic
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the present Iaﬁuﬁmmpmfénn tion, meEat 61“&11511%{{0%& ysmbfly&%faa thl"tfété'ﬂﬁ§ a
nost |y conventional digital teIeV| system 2 that useS the known
MPEG- 2 cdnpr éssinttndugest innsomeoon alhof these chammelssistedlaced withdhg transmisiedrdagigal | n
nore detail, NPEG—Z o sor 3 in a broadcast centre receives 15 a
digital sign %Ggﬁﬂf 9-a stream of video signals). The conpressor
3is connected to a nultlplexer and scranbler 4 by |inkage 5.

A conditional access system 15 is connected to the multiplexer 4 and the
rebeiver’/decoder 13, and is locaféd partly in the broadcast centre and partly in _the_: ,::' o
10 decoder. It enables the end user to access digital television broadcasts from nne or
more broadcast suppliers. A smartcard, capable of deciphering messages relating to
~commercial offers (that is, one or several television prdgrammeé sold by the broé.dcnst
suppligr), can be inserted into the receiver/decoder 13. Using the decoder 13 'a_nd
smartcard, the end user may purchase commercial offers in either a subs_c;i_btibn mode ..

15" or a pay-per-view mode.

As mentioned above, programmes transmitted by the system are scrambled at the
multiplexer 4, the conditions and encryption keys applied to a given transmission
being determined b}-l the access dontrdl"systém 15. Transmission of _scranibled data

20  in this way is well known in the field of pay TV systems. Typically, scrambled data h
is transmitted together with a control word for deécrambling of the data, the control
word itself being encrypted by a so-called exploitation key and transmitted in
encrypted form.

25  The scrambled data and encrypted control word are then received by the decoder 13
having access to an equivalent of the exploitation key stored on a smart card inserted
in_ the decoder to decrypt the encrypted cofxtrol word and thereafter descramble the
transmitted data. A paid-up subscriber will receive, for example, in a broadcast
monthly ECM (Entitlement Control Message) the exploitatibn key necéssary to decrypt

30  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
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the tel eyisi t, 14 . aRRRO :ﬁ:@h gn
of the data g‘r%gfegf tococl?P]srgmﬂ)lostgl B’Qﬂ'@ﬂi&tjc 3§{ Q{mrresﬁl a t%roadcraa

cabl e Lr ans ningthbfSatichowbwatel aSpirtitdlart elemtﬂo@vﬂlowm apglicaribarete. o
net wor ks etc. - 8-

In a nultichannel system the nultiplexer 4 handles audio and video
| nTormatl on Referrink §6 Highid o] B UiBmBHIRL tncechREANLBlES P bF € Otﬁg%ok%ﬁﬁféﬁt s

V\nththetrans ornation a

correspondi ng belusedrinahe plesétdéhventibn vandmw eidésoribed. Theeldimentssshatvn in this

I nformati on, rressagies or appl I.cations_or any other sort of di gltal data may
5 be iftrofigeeegwilh bssiescritedainitemms ehiwetional leqks- i nterlaced with the
transmtted digital audi o and vi deo information. A

condi tional access system 15 is connected to the nultiplexer 4 and the
recei ver/ decqderdeécddenrid tomprissat £cceptral Ipyoaeasdrrmo lincladings assoeiatede nmmbry

partly in the 10 decoder. It enables th eng?user t,0, access g git

tel evi si on bFSHsALSped radapied o Tseetve input data ooy Seial 9&5%?‘?% i apparallel

smartcard. Cafigié: 95, £8JdeRs3 (CoRBRRAM thd HloAtd ¥hok Thapnel 17811 P; ¢, 2ind
e by th

of fers (that one 'or severa VI Si On programres so rdadcast
15 sthch contacts 24 on the front panel of the decoder.

The decoder is additionally adapted to receive inputs from an infra-red remote control
- 25 via a control unit 26 and also possesses two:smartcard readers 27, 28 adapted to
- read bank or subscription smartcards 29, 30 respectively. The subscription smartcard
© 20  reader 28 engages with an inserted subscription card 30 and with a conditional access
unit 29 to supply the necessary control word to a demultiplexer/descrambler 30 to
enable the encrypted broadcast signal to be descrambled. The decoder also includes
‘a conventional tuner 31 and demodulator 32 to receive and demodulate the satellite -
- transmission before being filtered and demultiplexed by the unit 30.
25 :
Processing of data within the decoder is generally handled by the central processor 20.
The software architecture of the central processor may correspond to that used in a
known decoder and will not be described here in any detail. It may be based, for -
example, on a virtual machine interacting via an interface layer with a lower level
30  operating system implemented in the hardware components of the decoder. In terms
of the hardware architecture, the decoder will be equipped with a processor, memory
elements such as ROM, RAM, FLASH etc. as in known decoders.



supplier), can be inserted into the receiver/decoder 13. Using the decoder
13 and smartcard, the end user may purchase commercial offers-in
either a YPWHOPY i on node 15 or a pay-per-vi ew node. PCT/IB%9/00280
menti oned above, programmes transmitted by the systemare scranbled at the
mul ti pl exer 4, the conditions and encryptjmn keys applied to a given
transm ssi on bei ng determ ned by the access control system 15.

Transmi ssi onyGhe gadeAdttbEdvétPhiic Bnd video ki ﬁls\/‘ﬁid dsswilid ddsaribved inndreietdile! d
of pay TV systens. Typically, scranbled S transmtted tﬁ?get her

with a cont rsdlowmpthe WECdpmammmwsfthqsn@msavllwe aawtiplsxed

Itsel f being encrypted .a so ca XP: L Q) E Sdik | N
encrypt ed foﬁqﬁSt‘}/E?S e%% ﬁ){g"&%?éiag %‘a%lncryp?g(?a]g% %ﬁ?ep g iFe
then receivegrda @Esﬁamdeiro 4l video ddia\th WBdivated wmdicd and vidpo prcessbrsobr t he
expl oitation key stored on a smart card inserted in the decoder to

decrypt $he devodgrst 33 34ntThs comvested rentpuicfromy ther audia pracassar 3% passes to a

transmtted data i.d- up .subsgcri ber n
br oadcast Prea“’v?t‘;ﬁ"ﬁ% M"fl‘@ %Ma&lﬁt 'ﬁﬁﬁ\ggst,%ééésc p%%égoae} t’??l on
key necessar yordverie@ Guypiit fféin thd ¥ided wéésa&&csmpamsohawgﬁpme piecdssnr[ﬁﬁ’ and
vi ewi ng of the transm’ssion. An interactive syst o, alﬁle video

connect ed toPAﬁ.éSBGk\Mrﬂném 3 tmihe Midepcqutpuierl thecisgiver. deco
-9- d t v
in the deco dgx;o%Q%nggﬁxags e OF 8 cgg}r]&ﬁir h%lytyg fi aQrtﬂég?aﬁZO%eﬁf S&SsHRomesd. | Y .

Interact wth various
appl i cagpons via a nodem back channel 17. The m)dem back channel may
al so be used for communications used in the condit] s system

e

15. An i nt er Abeisrepkip sproaesaery 36 cadditionally greceiyemgraphic aaféné%l %‘Slglﬁ}é .
vi ewer to conmuni Gis iRfEERES

aut hori sati Oﬁerge(gax%gt @ﬁggygtg# ?[ ogj?ﬁzliér,\ﬂcé{/hé%&%‘%g ?(?a%&iag&égﬁﬂ@%cats ion etc. .
' 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
15  of a graphic processor adapted to carry out this sort of operation is the CM 9310 of

C-CUBE.

In the case of received teletext and/or subtitle data, the conversion of the real time
PES data to generate the apfaropriate images may also be handled by dedicated )
20  processors. However, in most conventional systems, this is handled by the general

processor 20.

In point of fact, many of functions associated with the elements such as the graphic
processor 36, video decoder 34, central processor 20 etc. may be combined or divided
25  out in a number of ways, e.g. to integrate the central and graphic processors in a

single processor means etc.

Referring now to Figure 3, the functionality of the graphic processor 36 will now be
described. As discussed above, the graphic processor receives and processes real time
30  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.



Referring to Figure 2, the elenents of the receiver/decoder 13 or set-top
box adapt eglo 99/41933t © be used in the present invention will now be
described. The el enents shown in this 10 figure will be deddciIRog0g280
terns of functional Dbl ocks. The decoder 13 conprises a central
processor 20 including associated menory -11- el ements and adapted to

receive input data froma serial interface 21, .paral | el i_.nterface
22, a nodem A8 She¥RnEL e 3. the SRl RRRORSTTI 3 b Adapted o mrecessy inpytodats

swi tch cont agi N . n ) r
is additi ona@lk'?/d a a%. E%Qﬁ)%ggfgy%’ ?hﬁﬂ{%‘&@oﬁﬁ’ﬁﬂ?n rhgl-) F"gdl aﬁeﬁr@? gwgol
25 via a conlayet 42nard AGcudstdt lay&o4RosAe seilshd wadersteod ctiredbackgramd 1ayer 26

adapted to read bank or subscription smartcards 29, 3Q respectjvely.
The subscri pe9TERSPSALS teaths Iayvest lagereof o °e$F@9Fd’e§‘iﬂ?3cyh 'i‘ﬁ P&’é’ér]@ s 8

The: nocoSsarDBRRER oY el A Kok Rp g Al BE Ranslucency Bt bpictn/ vel ¥HR1 ¥

enabl e the ehseypted broadcast signal to be descranbled. The decoder al so
i ncl udes a conventional tuner 31 and denodul ator 32 to receive and
denodul ate the satellite transm ssi on before being filtered and

denul ti pl exe vi?{gr . éﬁ?ﬁ ' f | {4n éifa!
decoder is ggingﬁréaﬁgg an(&jlﬂg%d%%%%les %oent a %?glc g grﬂg%é’cay mea'l%e the
sof t war e ar cbadkgedundeamt MPABG tayets 40, 4ir coreespand toathe streamygfatata reseiviedtfrarsed
in a known .decoder d wl!ll not be describe re.ip any detail_ It
may be B8sedthertddeo gecog%igﬁlﬂay%ﬁo SoePPTAPE R BRELS Silp FerGTeA4Tom

i nterface | apgr qui I 0 - ' ivﬁﬁ%‘oem bt he
har dwar e cong%ngﬁoggf)?‘tt%@g%écg%g .‘ﬁl %or{ée}Pﬁﬁscﬁhg’}S §§f&t% ardwar eGdsg&l

ar chi t ect ur ereceived denm tiey devoler. HEheedivisiqredf awideo aignabinis 8 fixed medarchanging

e oment s SUCh s Koy WardehhHe S pBE Litnfigul, dec0der

* 15 Other configurations of the decoder are possible,. for, example, w,hefe the background
and MPEG layers 40, 41 are completed by picture data in any number of formats
received from the processor 20. For example, in the case. where the decoder is acting
in web browser configuration, the processor 20 may supply still. and/or moving picture
data to complete the Iayérs 40, 41. ' The layer 40 may equally correspond, for

20  example, to a background colour and the layer.41 to one, or more windows displayed
over the background and containing, for example, information, moving icons or the
like.

Still and moving image data from the background and MPEG layers 40, 41 are mixed

25  together by the graphic processor 36, as represented by.the element 44, and a
combined output provided. Mixing of the MPEG layer information 41 over the
background layer 40 by the graphic processor may carried out using a so-called alpha '
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

30  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 41 may be different for different parts of the screen.



In the case of received audio and video signals, and as will be described

I n nore detail bel ow, the MPEG packets containing these signals wll
be denul t WP 8%#@1and filtered so as to pass real tinme BoTiiBs9aoakovi deo
data in the formof a packetised el enentary stream (PES) of audio and

video data to dedicated audio and video pymcessors or 5 decoders 33, 34.-
The converted output fromthe audio processor 33 passes to a

preanpl i fi ertRé gadphi¢ e al ieiisedi for téxts, ahapes, joohpete thdt Wwillkbe displayed on the
recei ver/ decoder. The = converted output fromthe vi dgeg 8r ocessqr 34
passes via asgeepbver thedoegeotakes figmy the layers IiQLﬁéEé&l\ﬂxéﬁ’cP & psmuitshisplay

Convent i onal of §EoVECHoh 6 e TR WhersledCh WEChipcescor 20/ dlEF 9°RaL 6 MEeS! @
graphic pr Ocs‘&ﬁ@ﬁééﬁal@ﬁd'frbhpﬂed Videb edeebi@s34)r apBithisdembodiorentiiof pheyprésent h
as generated images etc) fromthe central procesgor . 20 and .cogg' nes

thi s i nf 6r mairivention relategprimarily tor treatinsnt ofdata sslayen fhesharagtanishpsekdats,
34 t t ] : -0 | A ] th it h
295" 2 s TORESI BBt BT bR B e

overlaid texi® of a grap ocessor
adapted to carry out this sort of operation is the CM 9310 of C- CUBE.

In the case of received tel etext and/or subtit|le daia, th(? ogé/er i on g%
the real timn a similapmgugerte the bipadingeamedaut: 105 the f4ysre4 ’r‘ég © ﬁ]%"‘eﬁ‘f__ ) be
handl ed by dedi cat ed . . ; | ' s -
Cystoms, i Sar Aoyl BFERORARc IRAFUE it B RIRGH ARt GV fpyers
poi nt ofyof acko, ABRNYA®IVifl ecddseritedadifferent regdions twithihdhe Igeaphie faystd may bhe
gr aphic processqr 36

] vi deg, decoder 34, central..progessor., 20.etc. may
be conbined @ssigne;aididtepent blegding;factgr %%‘?"%PW&% ,g’féaﬁ‘.‘ﬁ?\')e OR FABSIUGEECY he
central and g : I O s e or nmeans etc. -
“Referring nogve%%gﬁlgﬁgﬁ%‘g#ﬁﬁgﬁf%%fl??ylo ?ﬁg’lﬁ gf%g%i C processor 36

wi |l now be descri bed. As discussed above, the graphic processor
recei ves and processes real tinme 30 _ vi degéda a fromthe video decoder 34

toget her wi t ¥ §palpRyer, e Grserdaysfcts shpymat 3 and represegly, 2} ApadyF SPELL BP28% i n
order. t g 50engLalGed by hafdwikd unddr St P EY central processor 20 and superimposed

over all the previous layers. As shown at 46, this layer is combined with the summed
output from the combination of all previous layers to generate a final combined output
47 sent to the encoder 37 for subsequent display. Unlike the previous layers, the
cursor presents a 'colntinuously opaque appearance and i$ superimposed over the _

20  combined layers without any blending.

Turning now to Figure 4, the graphic layer is divided in operation into one or more
rectangular regions 50, each region beiﬁg defined by its width, its height, its display
co-ordinate 51 and the colour system used within that region. Any pixel in the layer

25  not belonging to a designated region, as shown at 52, is kept transparent. The display
co-ordinate 51 is defined as the co-ordinate of the upper left hand comer of the region,
as shown. The pixel size of all the regions is never more than the full screen
resolution, that is, 720 X 576 for PAL, 720 X 480 for NTSC.

30  Concerning the colour system to be used in a region, the information provided to the
graphic processor 36 to construct the layer is coded in pixmap form, each pixel being

identified by a co-ordinate and a colour reference. In practice, a number of pixmap



-11- . As shown in Figure 3, the graphic processor 36 is adapted to
process i NRYH obkafod

divided into four distinct |layers; a back?round
| ayer 40, an MPEG ?ayer 41, a graphic | ayer 42 and a cuf&dfB Hon2go 43.
As wi Il be understood, the background | ayer 40 ‘corresponds to the

| owest | ayer of the screen display,, the otier | ayers being 5

progressivel y_superi sed with varying, degrees of translucency or opacity
over this f°m¥a&’y€g§%e han eChPlﬁ%%%%m E’é:epc}ﬁﬁé?‘g’tsﬂ #ecoder is configured
to display a broadcast video signal, the background and MPEG | ayers
40, 41 correspond to the stream of data received from 10 t he vi deo
decoder 34, the | a@BLUTL4e: 4bits/pixebadtiresgirigra 461833 lobkup tpblet(CLAST Y withil éetitrigsom
t he decoder 34 and the | ayer 41 corresponding to a noving video MPEG si gnal
received fromthe decoder. The division of a video signal into a fixed and

a changi n PRLUTS: $bi ARz dokdie Sodi-u B AP SIS enpried
O her con?i guratiogLo tﬁ’a1 ecoder aretgpossibl%,- ?or exanpl e; Wnergt e
backgr ound and MPEG | ayers 40, 41 are conpleted by picture data in
any nunber of forngt receiyed fromthe procegsor 20.. For _exanple, in
t he case.where thg‘k@éb@e}s pgs/a)ecpi/%ecxfrymg &Fﬁe%@a’i’e\%g}m@ﬁﬁwuﬁ on, .
the processor 20 may supply still and/or noving picture data to

conpl ete the | ayers 40, 41. The layer 40 may equally correspond, for 20
exanpl e, to alth#ukgassuokitheoRGI16afaimatia Calpur tolbe tdispdayed isrsimphye definetbwith

o at 180, FRSGRHGE 1 prapoingance of eaptf QEIE phonity colfurt FElBRrenbins upe e
dat a fromtheﬂ.}@?g%pwgen@% MNeSiGud. ayers 40, 41 are mixed 25  together by
r 1

t he graphic procéssor 3 as represented by. the elenent 44, and a
conbi ned out put provided. Mxing of the MPEG | ayer information 41 over the

background | ayer, 40 by th hi c.progcessor .. arried out using,a.
so-cal |l ed al p?‘lﬂithe case ﬁ%ﬁ&% C %agﬁﬁglpfﬁr@{%&&l?a? E‘?t%fﬁncf' 3% a:gesignatede
of translucengyoff vatfe E:h?‘@'léok—ﬁptﬂﬁle. This M¥iéur &Y Surrdk T8 9&efirled bP€a ORS Bitof
a noving video i mage received fromthe video

. 18 " red/green/blue value eventually used by the system to generate a colour. A 6 bit alpha

blending factor may also be associated with each colour value (see below).

Asindicated above, the size of the look-up table and the number of colours available
~ can vary, e.g. to define an imagé with reference to 16 or 256 colours. ‘Equally, the
20 . colours defined within a look-up tablecanvary between tables, e.g. one table defining
more colours in a certain part of the spectrum than in another part. Before display of
a region, the look-up table is loaded into the graphic processor.

The graphics processor 36 may resize in real time each region aﬁd move horizontally
25 - ' and vertically a region on the screen, on the condition that there is no overlapping

between regions. Additionally, as mentioned above, each region may be blended .

independently with the layers below using a particular alpha blending factor. In the

case of each of the formats, the following possibilities exist:

30 CLUT4: A global 6 bit alpha blending factor applied throughout the region OR
each colour entry in the table has a 6 bit alpha blending factor. One colour value may
be transparent.



30 decoder 34, the same blending factor is used for all pixels within the

vi deo sequence. In the case of picture data fromthe central
processor XXP9%481%al ue of the bl ending - factor for the pGymvdhstay
be different for different parts of the screen.

-12- The graphic layer 42 is used f-f’z{- texts, shapes, icons etc that
w Il be displayed on the screen over the imges taken fromthe | ayers
40, 41, for exanple, to permt display of a noving icon or the like
generated by the processor 20 over a real-tinme video sequence taken

fromthe video OELUIS: A4lobAk 6tHit alphaibletidiepfactor appliedtheswgtioub the tegictnORON

relates primari|ly to treatnent data jn this |l ayer, the_characterjstics

of data each oo @m&y@%wg{%@sa&&t alpba bieading factgn: QRF oD YAA may

relation to F{S&H—Eﬁsp}sent. In a simlar manner to the blending carried
) 41!

out for the layers t he el ement 45 carries out a bl ending of
the graphfc layer 42 with the conbi ned output of the |layers 10 40, 41. As

wi |l be describe i fferent regian {thin the gr ic layer 42 may be
assi gned a di ffeﬁgﬁdlgél%ﬁﬁﬁ%ﬁ)gsﬁ’é'ci‘lﬁﬁa mﬁ’-agﬁlgcftﬁ%gb@%& ‘ﬁ{f‘{ﬁ‘f)ﬂe FEEIPByel of
t ransl ucency depending on the characteristics of the data wi thin each

regi on. A final |ayer, the cursor |ayer, is shown at 43 and
represents anThepixreap fosuats idiseyssed Hbove ges distinetdfrm theradnapressad deultiomdia ol

hyers. Che. < ronBal Cory LS aod 16 AR msese oLt B S
from theygombiashicolya P eRilk.ON BickiEab be! AsflaNArial dhelofl 4B FratiBe Rl abs

out put ] sent"to the encoder 37 for subsequent display i ke the
previous T ayemsy heheompressed casranoMPEG still tpictares o FPEGUfomiay pisprrgua Glfpfeamatice

di ' d t 0. ' i { hout bl.ending..; -
Turni ng. now {BERFG OF 8 TNGEEBIEH TLpe ol Ve AP oo (B P IR Bilbne

or nore always be used to refer to image data in a compressed format.

1S The MPEG format has been described in the introduction in relation to the ISO
developed standards. The JPEG and GIF standards are equally well-known
multimedia formats, often found in images sent via the internet, whilst the PNG format
is, at the time of writiﬁg, a more recent standard introduced as a competitor to the
proprietary GIF standard. As will be discussed below, images received in the MPEG,

20 JPEG, GIF or PNG formats are decompressed by a routine within the processor 20
into one of the CLUT or RGB pixmap formats discussed above.

It will of course be understood that, whilst the description refers in this instance to
specific display (or pixmap) formats and transmission (or compressed) formats, the

25  present invention is in no way limited to the use of these particular formats. |

In the case of GIF and PNG type formats, these compressed formats are based on
original image files that include a look-up table. Direct decompression of a GIF or
PNG compressed picture will result in an image in a CLUT pixmap format. However,
30  aswill be discussed, a GIF or PNG picture may also be decompressed directly into the
RGB pixmap format, for example. Similarly, whilst an MPEG/JPEG picture is

compressed in an RGB mode, such that it may be directly decompressed into a 16 bit



rectangul ar regions 50, each region being defined by its width, its height,
Its di spl'w0 /41913 co-ordinate 51 and the col our systemused wthin that
regi on. Any B?X{?I in the layer 25 not belonging to a desi gR&T@B%WI80hnN,
as shown at 52, is kept transparent. The displ ay co-ordinate 51 is
defined as the co-ordinate of the upper Lg§t hand corner of the region,

as shown. The pixel size of all the regions is never nore than the full
screen RGEE pptHip, Otherd fiady bé,sofid0 cifcimifiaiaes iBAWhIch2@t Xa$8De fdesired 36
30 Concerning the colour systemto be used in a region, the information
provi ded to tragsform the pighupante HEELESEIMats t o construct the layer is coded

in pixmap form each pixel being Identified by a co-ordinate and a
col our reference. In practice, a nunmber of pixmap
- 13- F SSrepRuseins sbismdtizllp posiiblegtepinpeessioncanslsconvessiam steps that

CLUT4: 4 bits/pixel addressing a colour |ook-up table (CLUT) wit 6
entries 5 5may be carried gutipyghe gengralpraessser M EE%qeh‘ffdé:%‘EHr)Sﬁde ﬁ%&%o_rl}g\lﬁ
table (CLUT),  wi th. 25 tr s . . - ilenBbhS/ Pi

speci fyi ng t R@e, Bl Fgegﬁzfﬁ‘lﬁg tr% >Eh1 o?mlé%%'ﬂjegf 533 L Bb*l'n fﬂﬁeﬁ%a?gesofoﬂ he
RGB16 f or mat decbngptesyion t activatét Sph ayegbonse sitorplthredefdecepressionl 0Ocommands,

oo o Dokl BICIRAL ool ol G B BB A o e oo
the case of a,0qdlohyRSsibR'SHEBb arHlirted h rbiBfH ¥ CLUTIBRERAA pRure, but

desi gnat ed ]
10  similar decompression steps may also be effected in respect of JPEG and MPEG still

pictures in response to the same commands.

DECOMP_ORIGINAL. A received GIF/PNG picture 60 is shown, comprising a look-
up table CLUT indicated at 61 and pixel ID data f(ID) defining colour values for each

15'  pixel in the image, as indicated at 62. In the uppermost decompression step 63, the
picture in the transmitted file is decompressed and stored in memory in its
substantially original format as shown at 65, i.e. in a CLUT mode with'a set of pixel
data 66 referring to its associated CLUT table 67. .

20 : The number of entries in the CLUT table (16 or 256) and the subsequent degree of
colour resolution depends on the original format of the table. Similarly, the exact
RGB bit value associated with each colour is defined by the CLUT table in question,

which is preserved in an unchanged form.

25  In the present system, the resulting decomprssed'imige is stored in memory. Ina
subsequent conversion step shown at 64, the image may be_further converted into a
second pixmap format 68, such as an alternative CLUT format, also stored in the

system memory.

30 ‘For example, an image comprising a 256 entry CLUT table may be cpnverted into an
image with a 16 entry CLUT table. Alternatively, one characteristic CLUT table may
be transformed into a different CLUT table, with different RGB values associated with



colour value in a | ook-up table. This colour in turn is defined by a 24 bit
15 red/ green/ bl ue val ue eventually used by the systemto generate a col our.
A 6 bit al Wep9/41913 bl ending factor nay al so be associ at ed wg&ﬂ%@i | our
val ue (see bel ow). As indi cated above, the size of the oo/&ﬁ%P

tabl e and the nunber of col ours avail abl e can vary, e.g. to define an
i mge with reference to 16 or 256 colour§46EquaIIy, the 20 col ours defined

within a | ook-up ta an_vary ween t.abl e . 0., 0Nne. ta fini

nore col ours S?Wga?réﬁr?efat?‘ﬁ BlIes- (ﬁt’ﬁ%‘?\ éa?ﬁéﬁeraﬁﬁﬁ ﬁ‘&ﬂsfPW‘%?& (%letﬁe gﬁ#‘n ta%%‘?’or e
display of  the pix@l [IDY/alies Willthd @sTotndda bR hétetsaAffotithing foh@rS' Gitthése
processor. The graphics processor 36 nay resize in real tine each
regi on and msmhﬁmwﬁli)belﬁowndncbnpeﬂﬁlﬁ@ainl eart egi on on the screen, on
the condition that there is no overl apping bet ween regi ons.

Addi tionally, as nentioned above, each region may be bl ended

i ndependgnt | Yy 4dvahfi@e! 68/ Bi$ dBEbIRVAdédinpoessioRAhYértioar asttdififared @0 the Gther
factor. In the case of each of thé formats, the follow n

. : . . { g9 .
possi bi | i t i esleexnpression 3teps described|hglaw willtecnderstoqd in zelation tol the @pnigg of
factor appli t hr oughout .t he tegion each col r Ve b h
L abl o naoPy g BRI HYE it i Fieile & Inch RO SR e $iK of he ridiFory
transparent. and processing caﬂability of the PC means that many image windows, each hdving a
CLUT8: A global 6 bit al pha bl'ending factor applied tnroughout the region

OR eac ipattisudar CleH rtgble nmay detopsned. hiadhis cgseian imyage may) atwayshy disectlyr .
On | be t t. o5 RGB16: A gl obal 6
oi tarprid ol ScnBRbees i e eI F sEinet et . egi on. oo

In contrast, in a decoder environment, memory and proceésor cons_trainté 'iead .to the
- arrangement of regions described above, in which each region 50 is associated with
a particular pixmat format. In one example, one region may be associated with a
15 CLUT4 format, with a predetermined 16 entry look-up table held by one or more
images already displayed in this region, whilst another region may be associated with
CLUTS format with another predetermined look-up table of 256 entries.

In the case of a new picture file defining, for example, an icon to be displayed in both
20  of these regions, the picture file will first be decompressed according to the

DECOMP_ORIGINAL command to provide a file with the original CLUT table

associated with this image. This original file, stored in memory, may then be reduced

and converted to the CLUT4 format used by the first region, as well as to the CLUT8

format (with associated specific CLUT table value) used by the second _region.
25  Further reconversions may effected at will on the original file.

In contrast, if the original picture file has never been decompressed, but has been
immediately converted to a standard pixmap value used in one region (see below), it
may not be possible to effectively reconvert the image in this format to a second
30  format associated with another region. For example, where a CLUTS picture is
simultaneously decompressed and converted into a standard CLUT4 format, there will

be a loss of information associated with the image, rendering any reconversion to a



The pixmap formats di scussed above are distinct fromthe conpressed

mul ti medi awo gg/41619r MBS conventionally used to transmt the images
eventual Iy to be displayed in the 10 graphic layer. For ex aRETaB9900280
picture to be displayed in one of the graphic regions - may be
conpressed as an MPEG still picture, a JPAG3-format picture, a GF format
picture or a PNG format picture. In the follow ng description the term

"pi cture" wi ICLUTS formatmmyrsliblensed to refer to inage data in a conpressed
format. 15 The MPEG format has been described in the introduction in
relation to the |1 SO devel oped standards. The JPEG and G F st andards

are equal ly ‘Néderth@ﬁ:‘éé‘ in some ERdunRted it RAYBE %es1%‘l@fb fiﬁ‘{ﬁg eh® ffbfﬂﬂetff afnt

via the internet, whilst the PNG for nat time of. witing, a
more recent gixmepfides int advdnoedf amm@mﬂmth:s@aser, d:het faélowmg comnuands edayr e

G F standard. .As di scussed bel ow, inmages received in the MPEG 20
JPEG, G P or @mgogmégp‘é s53{:orrpressed by a routine within the processor
20 into one of the CLUT or RGB pixmap formats di scussed above.

It will of course be understood that, whilst the description refers in this

i nstance to DECOMREOf CEUN. s Wisly tl(i&pommand,pgl-xefpicmm‘. sviwateier ithen forimas iof the or

conpressed) fornmm ntion i no vva Ii ) 1 ed he
use of these W*ﬁ] g{iﬁpﬁfﬁ&@ﬁeﬁéﬁ 18 eﬁolpﬁ’éesi‘%saé%g %@@g@t
formats, thesBrAMPIKASHHoWATATDS FHetreblblatsh 6f'the CLUTO4d %n%h tlhé'R@ (:ﬂh&é

t hat |ncI ude a | ook-up table, Direct deconpression of a

conpr essky picftaack ofiiits| entries istimposedhat thageommtaprLegianrmp f or mat .
However, 30 as wll be discussed, a G F or PNG picture nay al so be
deconpr e'ssed directly info the RGB pi xmap format, for exanple.

Sinmilarly, wpksoOMP MOERGHERith ¢hid'Rnintand, the pﬁﬁﬁ@r%aedeﬁ theaforRaBofaste.
such that it may be diréctly deconpressed i nto a 16
ongmal file (CLUT4, CLUTS, RGB) is decompressed at 71 and converted in a RGB

format pixmap shown at 72. The resolution of the RGB format is fixed at the moment

15 of decompression.

In the case of a picture originally in true colour or MPEG/JPEG format, the command
DECOMP_ORIGINAL will return a decompressed image in RGB. Although the
format of the decompressed file corresponds to the original (i.e. no look-up table), a

20  slight change of resolution may require a conversion from true colour to RGB16 to
be provided at the moment of encryption. The command DECOMP_TO_CLUT acting
on an MPEG/JPEG file will decompress and convert the picture into an image in
CLUT format, the resolution of the CLUT as well as the values of each of its entries
‘being imposed at the moment of decompression. The command DECOMP_TO_RGB

25 vw'/ill have the same effect on the picture in this case as- the command
DECOMP_ORIGINAL, that is, to decompress and convert the picture from true colour
to RGB16 format.

As will be understood, the decompression/conversion algorithms necessary to carry out
30  the above operations are known. However, the application of such algorithms to
create each of the stored files indicated above is not known in the context of decoder

technology. In particular, the decompression of a picture file to an original format file



- 15- RGB pi xmap, there may be sone circunstances in which it may be
desired to transformthe picture into a CLUT format. ) Figure 5
represent WA i cal | y possi bl e deconpressi on and conver siroT/mEgpesb hat 5
may be carried out by the general processor 20 on a received conpressed G F
or PNG type picture according to thgs embodi ment of the invention.
Three types of deconpression activated in response to three

deconpr eSSk@;&?Mmﬂ may bDESiQA&e@:ﬂsQMd iSRRG whGnGhidTHetdd

DECOWP_TO are shown he deconpression steps are illustrated in
relation to a CLUT formatted plcture but 10 simlar deconpre55|on st eps

etponse { oSTRHAR, e HREHRG ptch retert to BLg e Xhaih o experal GRS P b

picture 60 s Wit tHeQi¥REss iy ibcompfediion and convidsibAlteps &h&dmadmas othezt 61
and pixel ID data f(I1D) defining colour values for each 15 pi xel in the

i mage, &s i tasks.cthese stepsmay alsotheecaspipd onbBY adledinsndRIereoLt ep 63, the
picture in the transmtted file is deconpressed and stored in nenory in its
substantially original format as shown at 65, ie. in a CLUT node with a set
of pi xel data 66 referring to its associated CLUT table 67. 20

The nunber of entries in the CLUT table (16 or 256) and the subsequent
degree of col our resolution depends on the original format of the
table. Simlarly, the exact R& bit val ue associated with each col our
is defined by the CLUT table in question, which is preserved in an
unchanged form 25 In the present system the resulting deconpressed
image is.stored in nenory. In a subsequent conversion step shown at
64, the inmage may be further converted into a second pi xnap forimat
68, such as an alternative CLUT format, also stored in the - -system
menory. 30 For exanple, an image conprising a 256 entry CLUT table may
be converted into an image with a 16 entry CLUT table. Alternatively,
one characteristic CLUT table may :




be transformed. into a different CLUT table, with different RGB val ues

associ at e%, 9? 13 -16-
some or all o H1e entries. At the sane tine as the transfor fEi/H9/86280 he
CLUT tabl e, - the pixel IDvalues will be transformed. The necessary

algorithns to carry out these transfl@s mati ons one
skilled in the art. 5 The advantage of this doumm" m"”mm)!’n
deconpr essi OICAIMSr si on as conpared to the ot her

described below will be understood in relation to the zoning of

graphic layer shown in Figure 4. Ina PC environnment, the size of the
menor y Al DIAEP B MgﬁépﬁmaéahFuyalqlfmkﬁﬁssBﬁ SYRRAS thdabcdiP ¥omPHSRg a

wi ndows, eackll avi ng rticular CLUT tablé, e%\ be opened. In thls

case, an i mgmmrdm@esohpreﬂsmgdﬂdydmﬂaymmmewﬁ gﬁ@idpmhy'pl dajeandn

its original format n.conirast eco nvironnen

and procéssoﬂnm FHW@“F%H‘ #E?tttf"\% prodessoréF Pgﬁ%%&réﬂt S Foaf?gl ‘stbfe"3 Y

descri bed abq e‘M”itE Quﬁﬁﬁ{h anﬁofohﬁaﬂﬁﬁpﬁiﬁb@fbnwttb convert the i image
n one’exa

particul ar pi x or mat Tp| e, one region may_be associated w th
a 15 CLUT4ffle mm least aseeomt ﬁudmaerfom stethgecandndisplay.otie- figst aaélsecqx@l format

one or nore es alr ed [nthis r anot her
regi on may bé’%‘%’éﬁc? dMRee At e %‘L W e@afﬁr{tlﬁy; det erm ned
| ook-up table of 256 entries In the case of a new pi cture file

defining, for exanple, an icon to be displayed in both 20  of t hese .
regi ons, 1@ he ik decadet iak elaimkd if icladm bén &émhvﬁxedygws%ﬁ(ﬁd@m?& tocconyert the

DECOVP_ORI G NAL d t d
associ at ed wilEREEH 1?“%@21’8%%1' °§r§%§ﬁnﬁ ISt?TeIdec‘mg é,l&g %%Dl%ﬂrlea%h%%l
be reduced ersxoﬁ'i‘xga%&ﬁ&g_@ﬂthfe%éc &erCLUT4 fornmat used by the first ]

region, as wel format (wth associated specific CLUT
tabl e value) used by the second region.

S
N

3. A decoder as claimed in claim 1 or 2 in which the processor is adapted to read and

15  display multiple format versions of an image file stored at that time.

4. A decoder as claimed in any preceding. claim in. which the processor is adapted to

define a plurality of regions ina graphic layer corresponding to a region of the

display, each region bemg defined in part by a location co-ordinate and by the format
“ " "20.  version of the i .image files that are processed by the graphic processor and displayed

‘in this region.

5. A decoder as claimed-in claim 4 in which the processor is adapted to convert an
original image file destined to be displayed in a region into a vers__i'_on.‘_corrjcsponding

25.  to the format version currently used in that region.

6. A decoder as claimed in claim 4 or 5 in which the processor is adapted to process

images in the graphic layer superimposed over real-time audiovisual digital data and

corresponding to one or more layers displayed on the screen beneath the graphic layer.
30

7. 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 look-up table.



25  Further reconversi o”mmaml,muﬁm ﬂ t will on the original file.
In contrast, if the origlih ﬁ IE has never been deconpressed, but
has been WO9%/41%3%edi atel y convert'edSto*a standard pi xmap vaPORIB®G280n One

region (see below), it may not be possible to effectively reconvert
the image in this format to a second 30 _poformat associated with anot her
regi on. For exanple, where a CLUT8 picture is si nul t aneousl y

deconpr esseq afe SRRy 85 ChAmMEALR afy pretREIME Eldinih4whioh Mhé prdckssoe isaddpted to
be a loss of information associated with the i mage, rendering ani/
r econver si ordetomaress picture data sent in a standard that uses a red/green/blue colour value; 7.

CLUT8 format unr.eli abhg. . Neverthel ess, in sonme circunstances it may
be desi rabl easf‘?f‘?'tPé Wil e PIEl hat of al | pi xmap files in advance of .
conversion. In this case, the follow ng commands may be 5 given to

general processor. DECOVPTOCLUT. Wth this command, the pj céugle,
what evers t hed.f Ardexoder as elaimed in apy preending claim (i whigh the precessergs fugther

deconpressed at. 69 and conyerted in.g Cl ' t, 70.
The resol uti PI?% tlohcheélg-#ecgglpgggﬁpl [Lgxet#ga f&%rd\}%{sues &B{ © o§ gacﬁ o?t%iats-
entries is imeﬁieegfgﬁ@dg@ﬁgﬁ{edq&rﬂggonpressi on. DECOVP_TO RGB. .
Wth this command, the picture, whatever the format of the ori gi nal

file (CLUT4, CLUT8, RGB) is deconpressed at 71 and converted in a RGB

format pi x ”aﬁq.sggi@”gﬁ@thégqlgﬂeﬁ 8IQLUS 50 Wil e BER LI b furftlex §Haptéd t he.

a8y

morment 15 - :
10 to directly decompress picture data into a format which uses a look-up table.

"11. A decoder as claimed in claim 9 or 10 in-which the processor may be ,further
adapted to directly decompress picture data into a format which uses a red/green/blue
colour value associated with each pixel. '

15
12. A decoder as claimed in any preceding claim in which the processor comprises a
general processor for decompressing digital picture data and a g;aphic processor for |

preparing the decompressed data for display.

20  13. A method of digital image processing in -a decoder for a digital audiovisual
transmission system, the decoder comprising a processor for decompressing
compressed digital picture data and for preparing the decompressed data for display,
characterised in that the pfocessor decompresses and stores an image file in its
substantially original format and subsequently converts the image file to at least a

25  second format for storage and display, the first and second format versions, of the

image file being stored contemporaneously in a memory of the decoder.

14. A decoder for a digital audiovisual transmission system substantially as herein
described.

30
15. A method of digital image processing in a decoder for a digital audiovisual

transmission system substantially as herein described.



In the case of a picture originally in true colour or MPEG JPEG format, the
conmand (OWP_ORIG NAL will return a deconpressed i N RGB.

Al t hough twhoewlﬂg format of the deconpressed file correspgﬁg‘gdpg”fo%so
original (i.e. no |ook-up table), a 20 slight change of resolution may
require a conversion fromtrue colour to RGB16 to be provided at the
nmoment of encryption. The command DECOVRY, UT acti ng on an MPEG JPEG
file will deconpress and convert the picture into an inage in CLUT
format, the resolution of the CLUT as well as the values of each of its
entries bei ng i nposed at the nonent of deconpression. The comand
DECOW_TO RGB 25 w Il have the same effect on the picture in this case as
t he command DECOVP- ORI G NAL, i'F, to deconpress and convert the :
picture fromtrue col our to *f Of mat . As will be
under st ood, the deco ession/ conversion algorithnms necessary to carry out
30 th beve—oper-atd s—aFe-knm—Hmm—;-he--a-ppJ-keaLl-on-gi—s-uc.h-__l
al goritE;: to create each of the stored files indicated above is not
known i h the context of decoder technojogy. fn particular, the |
decorrprfssion of a picture file to an originphl Qorpat file |
- 18- which is stored and may be converted as]desired is not known in
this fi{ald. Simlarly, whilst the desc# pkion refers to the use of
the mai p or general processor chip to cafry \out the necessary .
deconpr &ssi on and conversion steps in additign to\its other 5 t asks,
pr(1)<(:)essor.
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CLAI M5 -19- 1. A decoder for a digital

audi ovi sual transm ssion system the decoder conprising a " processor
for deconMEM4IM3 and di spl ayi ng conpressed digital picture REX/IBISMORSA 5
menory, characterised in that the processor is adapted to deconpress and

store an image file inits substantially original format and
subsequently to convert the imge Z/8le to at | east a second fornat
for storage and display, the first and second format ver sions of the
i mage file being stored contenporaneously in the nenory. 10 2. A

decoder as clainmed in claim1 in which the processor is adapted to convert

t he i e file.into &pl uralhty ofgformats stored contenporaneously

with the origingl NN\ vefyon i Ny nerny of the decoder. SI-Ug
nme

decoder as cl In 4 The processor

m-4 of 2 I\n WhicC
read and 15 [i spl 'Flj"e_l'lc
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t he processor s ad b—"ﬂ
graphic | ayer fkorresp )] F2
bei ng defined fn par : tfi
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di spl ayed in thi s&4bi% 5. Alglecoder as cla
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6. A decoder as clained in claim4 or 5 in which the processor is adapted
to processwo99/41913i mages in the graphic layer superinposed opefrE6Rmntd M
audi ovi sual digital data and corresponding to one or nore |ayers

di spl ayed on the screen beneath the grapByg |ayer. 30 7. A decoder
as claimed in any preceding claimin which the processor is adapted to
deconpress picture data sent in a conpression standard that uses a | ook-up
t abl e. : - 20- 8.
A decoder as clained in any,preceding claimin which the processor is
adapted to deconpr picture data sent in a standard that uses a
red/ green/ bl ue col our val “associated with each pixel. 5 9. A
decoder as clainmed in any pieceding claimin which the processor is further
adapted to directly =t ure data regardless its conpression
format into a I a predeterm ned format. 10. A
decoder as clained injclaim9 in which the processor may be further adapted
10 to directly deconph€SsS plCure data into a format which uses a | ook-up

t abl e. 11. A degoder asjclained in claim9 or 10 in which the
processor may be furthe ddapted to directly deconpress picture data
into a format which use$ a red/ dreen/ bl ue col our val ue associ d
wi th each pixel. 15 12. Al}decoder as clainmed in any precedi ng aim
in which the processor ¢onprisegd a general processor for >
deconpressing digj4al pifcture dgta and a graphi c processor for fﬁ
preparing the decBhpress ata[for display. o
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20 13. A nethod of digital
transm ssi on system
conpressed digita

audiovisu

99/41?_'15

for deconpresm

t he deconpressed data for display,
processor deconpresses and stores an inmage file inits

ori gi nal

second format for storage and di spl ay,
image file being stored contenporaneously in a
14. A decoder for a digital

ver si ons,

of the

menory of the decoder
transm ssion system substantially as herein

A nmet hod of digital

| mage processi

transm ssi on system substantially
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