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" -PROCESSI NG OF DI G TAL PI CTURE DATA IN A DECODER The present inventi oi}\
relates to a decoder for a digital audi ovlmwwm Mmul ﬁv ssion /8t Jgg
decoder @ §| ng a processor neans for g and displ ayi %

conpr esse d’ 1% picture data and a nenory *mewsts. Br oadcaBt TABYMIBssi on

of -digital data is well-known in the field of pay TV systens, where

scranbl ed audi ovisual information is sent, usually by a satellite or

satel | i te/ cablymbicHssIng PIMBIRPTAL PRUPBRI BAPA 1RPANDRRSBERDE"

possessi ng a decoder capabte of 10 descranbiTng the transmtted program for

- subsequent viewing. Terrestrial digital broadcast systens are al so known.

Recent S)fstens have used the broadcast link to transmt, other data, in

addi ti onThe Besel uentionsrelaien & iasdesoderaier asdighalaaudipyisual cransiyssiohs or

i nt eract p y of

such aystiiefl e RN Bmpliineh bioGelBEeREF dobkEbrcling dRE MBI,

progsam bsmpmsedmitgiteupmmadmrmﬂasmeﬂhofyahfsahs for exanple, in accordance
with the MPEG 2 conpression standard. The decoder receives and deconpresses
this data in order to regenerate the tel evised program 20 In addition to

Sl e AR RIBALAR Sl B dad & PEFRALOY 1h 26 ABR GLY FOTRRALOX Lhe

decoder ed to e conpressed 1 nage o gra |c SHat a.

For exanmplhere sdira:hbled aadievist ruefohhaudﬁ@ eeret| udually bglasatstiite br sursltite/cable
capabilities, the processor of the decoder may be required to receive and

deconpr edBKd bt BaBRa ofi gibsaibers, cach subseriber mrseé‘-‘m&rﬂr @ecoder £apablejeb
pi Chigr S geQtg ler?%ltt?eoﬁns 1&;;% d’?‘g%ra%nﬁ éueosgéuen ?%ﬁ%' 0 e%gled%gtﬁpl ayed

over "t he nor nal I'evi'se NoOVI pi cture
dat a rraybhﬁdbmis«[r/abﬂny AFEERb KRewhN RALRnOEysMiis RuVED Bsedothe RbRIcASISIRLK foor mat s
that are currently used in the context of PC based web browsers. For

exanpl e, trangnitathes daga 1Beﬁdﬂt§10ﬁetptcﬁclasawdl@érﬁr§ﬂéé’s%@ defeosuniings eampuier

wel | - known an ards, where an inage is described by a col our
| ook-up Paqtﬁ%gngofruﬂrerr?cm% C txc(:ﬂs colours and a matrix of pixel val ues
referring to this table the matri x data bei ng corrpressed according to a

known conpressi on procedure to prepare the ~~02 WD 991 41908 ~
~ PCY/ | Bhothyomgst basig leyeb fpmfror}a’ety of] jueh $H$tEPE) @lgltelh@drﬂ and,videgelptane

formatte ORAY, ch pixel
is di recﬁlﬁﬁ%ﬁo()@%é@@%@%@% a red gsggn%%a%€$0§§§%gp té’pief;ﬂn@@
obj ect ofn ‘a&t&)r@mamﬂth ittev RARE G2 édinﬁéﬂ?ddndetaﬂdﬁﬁanffh@fde&iddr(rb@ditrésya:hﬁndl i ng

such downl oaded still picture files.
decompresses this data in order to regenerate the televised program.

x
20  In addition to simple televised program data, it is becoming increasingly common fog

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 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
30  GIF or PNG standards, where an image is described by a colour look-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

T
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< Accor di ng to the present invention, there is provided a decogey fifir 7802
digital IQMiaWal transm ssion system the decoder includi rocessor

for decoan‘ggegg)élbﬁl)g 10 and di spl ayi ng conpressed still pi cturggm&é’%g a
menory, characterised in that the nenory conprises a storage nmenory

allocated to receive fromthe processof-' deconpressed data representing a

plurality of still picture inmages, and at | east one display nenory adapted

t o hol d dE@IBEPNéppesEnt i Albernativelylthe pidthde phy bafermargdemsdreagabdsed by at he

processor prior_to display, the data representing.the plurality of still 1

S pi ct ur estil Gogl r@’%@w@aﬁ,f Forhifle cochrriyel HeABPSIM gstoqitesi 3pittay nenory

for subs Lspl s division of the nenory into a storage and '

di spl ay %g@?éenglélggscﬁl}b#{}gg%bes a degree of flexibility into the display of

still image data, in particular by permtting 20 data representing a given

still _picture image to be held a the sane tinme in both the stqrage and

di spl &y ranan obisetofithp pEeseritinyent®ado grovige @ magaps pf phficientiyhapdingeidhe| o

i ndefinit L.y tihe. nory as long as there is a possible

requi rene%vyl?lééhetdhsﬁglsglgpgg%éé\%n after the picture has been renoved fromthe

screen by deletion of the data fromthe display nmenory. 2S ' In sone

i nstances, deconpressed i mage data may sinply be copied "as is" into the

di spl ay ndeesrgingHswdhe rpresant sgnentions egera e rIPyHedia idgersler dfer a2 cdigiteld from

e AR Ty At AR kS TS P

or t 9o COp3hdt MEpISHAR doffBFessad 8611 PIdTRRY dQh ahd HBRenbty) chivacidhised RiythaBtRl Y.
Preferably, the processor neans is adapted to process image data in the .y
di spl ay mgmOry -qORIPIises 0P SHYRED IMADgy aHorrtyyd |BoTFeve sBome fe pragesetie | ayer

anongst a,plurall f [S. super | S ne. r. ot her, when

di spl ayec1‘(.1e'%53g’p&‘ffSg(%:dyug'gtgd‘J eﬁﬁeg?}@%ngp?@ﬁ‘ﬁgg dgfiéu rlrrgf/cq%re 1gta gsr’i?{lgoételgaﬁnong hi gher
| ayer ovedisplhPrmémerarbhsted addheMi aaral rdphdsentiml infNtiplePELES iktuRy im@gd¥al

tel evised images. However, in one enbodi ment, the inmage data in the display
mermory nagadeblelby thapeaessor grionye disptayimihe datageprespptingshpphediy @f stillans t o
di spl ay br.oadcast audi.ovi sual, infoprmation. This be.the case, for

exanb o, HiRGre iphe ReBE P& bomel® vomes maPalRL MRy e R fen

br oadcastsygsdguentodispiaydi spl ayed, to a "web browser" node, in which 10

downl oaded picture data fromthe Internet is displayed in place of nornal
tel evi sed programmes. Advantageously, the nenory conprises a second display

menory readable .b Q'BJ} r aphi c. processor ans.and corresponding to _a
secont | agis dufisig i Be 3RERaHy B 3 05388 oBE AT sk AR IRBAMGHS 2t or age
Menory t aidgh® SEaexiBiliy Sploathe BEPAY of @fillSiHREE GHBN I PaftiRudy Hynpérhfttmecond

| ayer of image data. Again, as before, the digital inmage data copied from

t he 3Q or adpée mpresepting atgieers€dbnicteresplagy terdedio)d aAglhcramedame ik dottuthieng t he
copyi ng step, . 20,1 ne odinent. for. exanpl . er W tches
bet ween astt?rggeeel!? ds fl{ogﬁﬁgnra_g%'?b%gg r%%ﬁ%‘?ﬁlpgé) nfﬁﬁggorggﬁgeﬁléﬁfﬁggégg%haﬁdi spl agl.}
Menory Neydéfhi@lys il tiéalorafe ttendrOWBNOMS bs BReK & Dposditl@ y&juireaienBFdrithissed by
t he processor neans to display )

data, even after the picture has been removed from the screen by deletion of the data

from the display memory.

25

In some instances, decompressed image data may simply be copied “as is” into the

display memory. However, in some cases, the digital image data copied from the

storage memory into the display memory is modified or duplicated during the copying

step, for example, in order to resize the digital image or to copy the same image a

30  number of times into the display memory.

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



broadcast still audiovisual information. 25 Preferably, partial image data
is copied fromthe storage menory to a display nmenory under 2h@ .}:Uj_ntggg? of
an appl i CW&Q%B@W ng within the decoder so as to permt display of part
of an i mage. 'S may be desirable, for exanple, where the XETORPYH3ES on

- and downl oadi ng of an inmage into the storage nmenory by the processor

proceeds in 30 a nunber of stages. |In.pne enbodi nent, inage data is copied
~fromthe storage nenory into a first or 2 9 JUL 2002 WD 99141908 ( ,

PCT/ | BO9hQM&E astosegadatibngst ayplariivy ¥ Lyeersuperiinpbosedodnedower ghe bee!
application running in the processor. Alternatively, this process may be
- handl ed mr@wlemd-y by a lower |evel application associated for exanple
- with the general handling of received i mage data. 5 Conpressed digital
picture data is preferably stored in a buffer menory prior to deconpression
by the pracegsedsed labovs ploturd@sasmay betsapérithposedinf 4 digheeaner eel for ngl e
- integral block of nmenory Parti‘cul arly if the data arrives in a nunber of
bl ocks ofxamplss atdioyisual] inlqsmeatipe n¢npaesenting nernad idleviserbimages.h Bopigh ¢ig in

conprises_a pl.urality of. buffer nmepor | enents. Each nenory. el ement nay
cor r espoff8® GFTH}O@I}?S%F}E? Fes ‘fa@ B %Hﬂ aydﬁlteglo%myg%ed&gprﬁgﬁé’q He? g%g’bder .
Pref er ablyymbhig ﬁ@&ﬁﬂﬂﬂ@?ﬁc@ﬁoﬁﬂ%akf & 8fshlay ProddeBe Cavidhvisubl RifbihiioRuf f er
nmenory el enents to the storage nmenory, and fromthe storage nenory to a

di spl ay MFbmompay besthearase,dlor edample; méepr theeksoder swateheh &om adigdevisibot nat i on
present in the storage 15 nenory. i s transferred to.the displ.ay. ry at
Phe ond Bodenth N raadsbn oo tiohds ISR &0 Bf WeR i { BPOGIBIBHEE I 1 may
be tige cag@middded iR @ata Al the Rk mBd isQﬂspﬁ%eHei%&HBé’é nbnLNBlelBBOE Wi | |
be spread over a nunmber of buffer elenents. each buffer 1s enptied and
20 deconpraggsmaiest he i nformation ready for display is transferred
imediately to the, display nenory, enabling a partial display of the
conplete inmage. In addition, or alternatively, the deconpression and
transfer sfyaftagbOiily, the | Ednrists NOL&ohdPIdy hienldrPRABILYY fid mEMDrY
to the storggggrrerrg};’y,eand fromthe 25 stgrage rrgrmry trg ad&i sp"%y menory,

i s cont r gtdphd procedser mearcsesslaonespdndinpto d seaged lagéooidisplayediimage dataf er r ed

fi~omthe storage nmenpry to the display nepory at the end of the
decanpr c98RORCIBE SARIH iR dht FIQTRES (MeHet 19 dle A%C%ﬁgséﬁg’%qm@ﬁ'@%,foﬁ mage
data meyshReqad dighiNh RGN faybOBMRhspe gy, One SO embodi ment, t he

processor 1s adaptedto deconpress picture data sent in a conpression

standard, such as G F or PNG that uses a col our | ook-up table. 29J U
~. 2002 99/ 41908 PCT/ 1 B99/ 00288 -S | ddition or alternatively,. the
b oces sohBA 48 betoes o diguabimee ata sopi< Eom she, Orte ey 3o s sichn

st andar ddﬁﬁﬁg{mgﬁg@ g{adegﬁg,Od;mlgtd SthécBﬁﬂﬁ?'s / green colour ' value

associ at e each pixel. 5 Al functions of deconpression, display etc.
may2fe integrated in a single processor.

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



‘Alternatively, the processor in the decoder need not necessari by hgj| 2002
enbodi ed o do/sbdagdl € chip but may be divided, for exanple, ipgirdpay,@Sser 2l
processor handli ng data deconpressi on and a graphic processor for preparing
t he deconpressed data for display. 10 Simlarly, whilst the application may "
refer to a storage nenory, a display r‘r"’Ermry etc. it is to be understood

that these need.npt correspond to ysical.ly .separat.e menory devi ces (RAM
ROM  FLASREORE Qisplas, gy Cofeie SRR Slod QHEY P ehipelications Patoieic o8 dhe f or
this pur | i i i (RVA 15
oo phy oo, ARy B8 R G el R I e
above i n appliedticonastarited émrogkampde pathathe genethlchandisg of rédenexdtintage @igtaal | y

extends to a nmethod of digital inmage processing within a decoder,
corresponding to the general and preferred aspects of the invention 20

di scussed Ssed—di fa?g {aa‘x%uﬁé”lfaﬁi‘ﬁs gieﬂ%xg@,ypgt&%a% éwa'fﬁef%&aegﬁ mBﬁolﬂ ggm

"di gi'tal audiovisua nsm ssi on Sys refers to a tran SSi on

systens fdeeoipad3sion by ithgpceddonalldaabd negegsitynBst this bafifbr ovdanb 8k aQfingle
mul tinedia digital data. Whilst the present invention is particularly 25

app! i cablistegel dlegkoalimgaiornipgrticalartye e datnamiyss éma rueber ek blocks afent i on

may equal.] useq. i Lhtek] i teleco i cat.i ons

net wor k fn(]ﬁé “%%P@ling%ip%n Fdr‘fll&err hdetB g%%gfb%ggﬁ%g’n@%e Cf{”eré%%}nqngﬁ ?pqﬁsz g?m

" decoder 'buiffer ws@Rbry elap@tty. BacRindmégHlahed mee eorvepoae il afiample &0a

receivi ng)l and decrypting an encrypted transm ssion, the receiver and

decdder dlegkenf datptoynidaded S‘yﬁteet%/ﬂcaéerconsi dered separately, as well as to a
recei ver capabl e of receiving non-encrypted broadcasts. The term equally L}
covers decoders including additional 2 9 JUL 2u02 WD 99341908 -6

PCT/ | B9 JQER85H1§, the tdeOitfipreS4i6h 288 tY@RRfeP '(TVERES datz0f6ih e Vil HRERAPI S
integrated with other devices, for exarrgtlr e, I'ntegrated VHS/ decoder ‘devi ces,
tt

di gi tal teésresrtsfoths staspge memorkcandiem ithe stoNBEG 9RO e & display mokmery,
transm ssi on_st r devel oped by.the 5 International St.andards

O gani sadt AR R 1 GERRETTGR thrtc Fopkes MERBRP CPRRAET R I RRAB y ¢ he
MPEGS2 s traditadyds dQauekepe e tHer dishiay hidmdre a8 WMeSéNo PPR! deeaibeRSioaHt Rt out
in the docunents |1 SO 13818-1, 1SO 13818-2, |SO 13818-3, and | SO 13818-4. In
t he cont erntepfs affpaclbufenelepgnent application, the termincludes all

variants, nodifications or devel opnents of the basic MPEG formats
applicable to the field of 10 digital data transm ssion. There wll now be

descri beds my bealle Odse efrRRAMPRN AL ioRNAARN dRELsEOIREE fB2Bhe RhaddRilPhESENt
invention, with reference to the attached figures, in which: 15 Figure 1

shows anspreedvpesy af numbergiof abuffer eléménth syist eagh buffer is emptied and

20 decompressed, the information ready for display is transferred immediately to the

display. memory, enabling a partial display of the complete image. * -

In addition, or alternatively, 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
25 storage memory to a display memory, is controlled by the processor such that image-
information is transferred from the storage memory to the display memory at the end

of the decompression of each image in the image file.

As discussed above, image data may be sent in any number of formats. In one
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.



‘'Figure 2 shows the elenments of the receiver/decoder of Figure 1; Figure 3
shows a bl ock diagraam of the conputer system of the recei ver/%eeggﬁg{); Uﬁ? .
:t Figure 4 shows in layer formthe i nage data processed by t hz
processor WS9%!¥§re 2: Figure 5 shows the operations carri edCOmBIYHG0288eNDr Y
for picture data to be displayed 25 in the MPEG | ayer of Figure 4; and
Figure 6 shows the operations carried.Qut in nmemory for the partial display
of picture data in the MPEG | ayer. 30 An overview of a digital television

system 1 ceQishimer élferﬁmegr, Qﬁéesocegaxle&td(ﬁ tell %o %@eefvﬁ telds BlditeSata sehif®
invention includes a nostly conventional digital te gVIS on system 2 that

- uses t he iknowompfeESGeR standimde sectoMPBEG be FPEG, thanses b reduicgzed colodP
99/41908 'j 2 9 <<U .. Z02 PCT/1B99/00288 digital signals. In nore
detail, MNEHS 2ssegialsH sWlibeach pikela proadcast centre receives a digital signal
stream (typically a stream of video signals). The conpressor 3 is connected
, to a multiplexes and scranbler 4 by linkage 5. 5 The nmul ti pl exes 4 receives
a pl yral iAY fofctions bfideconnuessic, display, ctasagyTbt degrardtihansipglet protésean and
transmts conpressed digital signals to a transmtter 6 of the broadcast
centre viAltenalikede the mipsessprciinthefdesedar sieed g10é ngcegsardlyvbg iembpdisd noa ns

i ncl udi-ng,; i i S...The transmtter 6 fransmts

el oot r onaiiilt EERH Tz AlVigsd Mexstitis, pB0F Poldrflodet 60{ PR dutp o,

wher e t hej¢camprestiog tandnk GRhphic Processy fbr ptdpakthgb tieadedsihprébd N@ith Ofa!
downlink 10 to earth receiver 12, conventionally in the formof a dish
owned or digled by the end user. The signals received by receiver 12 are
tran mtted to an integrated receiver/decoder 13 owned or rented by the end
user "and connected to the end user's television set 14. The

recei ver /sigglade whilst decopBsatidiemeprapias aetrMBterRos), aasplaPinidry 8lceVi si on
signal for the television set 14. 15 Qther transport channels for

t ransni s sniodie ndsrdeadathat hese neeslinetecoprespirsl to, physisallsisepanateememony

br oadcast,_ cabl I ARSI S $0 comhi ped satellite/cable |inks, tel ephone
net wor ks SEYEES ég‘AM @3&1 ﬁLMnsﬁ%sggtt B8Ry ?%esmﬁ(f?%l%?egr A AIBY audi o
and vi deqqibpdted Tt i piP6sd ¥9th EditBlEn BpfIRALOE aRAIE I8 LRRNE&GESnBE
interacts with the transmitter 6 to broadcast the information along a

cor rléspomepraphivsintlanemprycéemiersl s. I n addition to audi ovi sual information,
nmessages or applications or any other sort of digital data nmay be
introduced in sone or all of these channels interlaced with the transmtted
di gi tal Zheaprdiedt anéniosl@@s beéd Bi¥Bsse aboveAnCRIEonl ©NAldessde® Sppatsaisem | S i s
connected to the nultiplexes 4 and the receiver/decoder 13, and is |ocated
part |y i dherpsesgnomsentinn eually extends ivaa methodrpfidigital 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



"decoder.
from one

It enables the end user to access digital televiﬂ(n12@odﬁbaﬁm2
re broadcast suppliers. A smartcard, capable

deci pheri ng nessages relatlng to cormmercial offers (that |spc3ﬂ5m%wn§%veral
on programes sold by the broadcast supplier), can be inserted into -

t el evi si
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99/ 41 908
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sion being determ ned by the access control system 15. Transm ssi o
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of scranbled data in this way is well known in the field of pay TV systens.
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| ing of the dat the control word itsel f being encrypted by a

éntémlepela‘itwiwrwap%h%qﬂ%@ovm Wt‘@Hé’erB’feé@xpélﬁ (Groughe
d

dnd BT 8404 08 o Bk MRS B e oo

out &f tHendédienehecIS®@ i 3803-d¢C8OPL3g18e2, 8O YR K83 cafdt IS 18818L4and
er descranble the 15 transmtted data. A paid-up subscriber wll

In dhee@@alﬁqaqteof the Brasewapeient appiinabiog, HoMtemhtinelpdssenll @siantsol

OI’I a smart

ORI of By prits PRSI IR IR BB B e 16

aggﬁgqa&mn&ﬁgmﬁuﬁﬁlplexer 4 and the receiver/decoder 20 13 and
cated partly in the broadcast centre and partly in the decoder,
the end user to interact with various applications via a nnden1bac

%

¢t

Share VLY BB Retoe LR o TS RE A RS BRI b “For

pf esaemabérmotnhenw RY& EndeOtoGRBTHUAL AL BnirBaTad i viiigh:y Wi th the
sion centre to demand 25 authorisation to watch a particul ar event,

an application etc. ' Referrlng to Figure 2, the elenents of the

decoder 13 or set.- tqg. 8 X F%ﬁ ted tao he used in the present
o N B EHRRE SYRH W in this figure will be

din terns of functional blocks. 30 The decoder 13 conprises a
rocessor 20 including associ ated neany el enents and adapted to
rgwie 200w s fthe plementsr 9 fathe iragadygratesoder ofFiguseal;| el

Figure 3 shows a block diagram of the computer system of the receiver/decoder;

Figure 4 shows in layer form the image data processed by the graphic processor of

Figure 2;

Figure 5 shows the operations carried out in memory for picture data to be displayed

in the MPEG layer of Figure 4; and

Figure 6 shows the operations carried out in memory for the partial display of picture

data in the MPEG layer.

An overview of a digital television system 1 according to the present invention is
shown in Figure 1. The invention includes a mostly conventional digital television

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

1 1Y



"WO 99141908 -9 2 9 JJI. ~0~2 PCT/1B99/00288 interface 22, a nodem 23
{connected to the nodem back channel 17 of Fig 1 ), and swtch conta &23 24
on the front panel of the decoder. The decoder is additional Qﬁ a,mipttg to
recei ve iwpwgigo8om an infra-red renote control 5 25 via a pomMB®loozsi t 26
and al so possesses two snmartcard readers 27, 28 adapted to read bank or
subscription smartcards 29, 30 respect7i vely. The subscription smartcard

reader 28 engages With ate inserted subscription card 30 and with a

condi tional., ac. L.t t (Y [ r .

demul ti p teaf pgna, ol 05%83%81 %ﬁ%gjé%lcé’ r5ge3 ?@St%‘ggﬁaégéﬁ@ﬁ%t‘%%%‘gﬁsgl to be
descr anbh efgitAindghfcanam abvseallyal dram of ¥led SpMISNITHNGImpraRE Bls and
denodul ator "32 to receive and denodul ate the satellite transm ssion before
bei ng fi bomreettdatoc tautinlexeplapd ecramplariyebyidinkag0S. Processing of data within
t he decoder is generally handled by the central processor 20. The software
architecture of the central processor corresponds to a virtual machine 15

i nt esact ithg nyitpRRer NREHBEE pha¥ley offhiihé ihﬁmﬁtﬁ a8 abseRibRésAht RAns6tt €m
i npl enented 1 n ?he har dwar e conponents of the decoder. This will now be

descr i bestrednt land gf ansemits eotnprésseflidigital sigpalstithea panpoisies 6065 thei rodésast i pti on,
an application.is a piece of co ter code for. .20 controlling. hjgh |evel
funct i on§eTFe f”ﬁeﬁ?'lg’éi eymgccaﬂre?fu qojirsq-fake 4 wiidlg é’?‘nﬁﬁxe?f%%sew&i"gié"égr

posi ti Onfelééaﬁuﬁﬁ’xﬁeﬁjd?{s Bnise ke &RMifQ bararRmid HeétaRa@Rl8ighaeRiPn the

screen of the television set and presses a validation Key, the instruction
sequenceuplisod itawvads wisttellith ratmpotider 9, svhermthep Brefele¢trarecallyt proeesagband at i on
proposes nenus. and executes GO nds aj the request of. the.end user and
br oJPdes brpatisast 81apekeah dpRBEk Boe é’«aB_F (B E OB FIATlY I (ReafaBhs may
be ei thepe EinéHjS e@BPrk:ft b? Qﬁch ehd'@ber! The %gﬁ{a%drc'c@ivt‘:@%%ﬁ@%@i(/&r 17 LfsH or

of t ecod r br

ot her non-volatile nenory e recel ver/ er 13, oadcast and
downl oadednsinmitted td en Ritkgratedrkdsierfdenadey 18fovwninel oraeeteddry theenderserland 30
Applications are-stored in nenory. | ocatio in the receiver/decoder 13 and
repr esenf@weﬁ?flr‘@s'_i?ﬁre@ YSeY %éqg"l*ﬁénrséééﬂr Ege frF‘fcé‘éer/é%ﬁ‘bcf rsle 48co9as Ehobj ect
descr’ Pt L&fpilidd NIPERE? signfal fntd 3 tefeviStoh sffhal Iof ilevision beb 140997 00288 - 10
vari abl e bl ock uni t 1es, instruction sequence files, application files
andildata files. The receiver/decoder contains nenory divided into a RAM

vol ume, a FLASH vol upe apd. a ROM vaol ung,  but this physical .organization is
di st i et OFes fARROTE GHRmnas @r&@gaﬂisﬂaﬁ%ﬁhe iz HEPHICP ;P%%ﬂ%élﬂ%@s di vi ded

into nme sl %édcaﬁ%gmt ﬁglsmééﬁb& h&maé@o%gteiun%m@cms, ﬁeggg&%e poi nt

of view, the nenory canh be regarded as -part t he hardwar e; m anot her
poi nt of natiwevks ¢the nmenory can be regarded as supporting or containing the
whol e of the system shown apart fromthe hardware.

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



+ 10 Referring to Figure 3, the conputer system can be regarde gaslugeggg‘pd on
arun ti 59&119@8 40 forming part of a virtual machine 41. Thi's*i's coupl ed
to applications on ~ ' one side (the "high level" side), andCTB%VAR8%t her
side (the "low level" side), via various internediate |logical units

di scussed below, to the receiver/deceder hardware 42. The receiver/decoder
har dwar e can be regarded as including various ports 15 corresponding to the
funct i osmlartbardcths edd sisergnay purchasel ammerciab oferpuneitBer(4 substeritéorf mode 26 f or

t he handset 25, the MPEG streaminterface 30, the serial interface 21, the
par al | ePr @rRa¥rAcaYEEY Modehe jnterfaces to the card readers 27, 28, and the
interface 23 to the nodemmed back channel 17). 20 Various applications 43
are coupled to the virtual nmachine 41. Sone of the nore commonly used

appl i caisomgntignedogbovey propramars tResmeRINbY the egstelanire i Ardnftdled wsiten rY as

i ndi cated at 44, while others wll be downl oaded into the system eg from
t he SMPE@HHPIgx et 4.6 wnditians Hdnheicryfianskeys apdigdrie gpsnTianspissiomn|

Nine. 41 i o £ . g  dent
bt ary PR I el Pohte? shotet 15, ThRn GRS S BRTTad  "
m scel | gnapsivay wheiell dadwinMinCht FHUEHFa TV hybtéenish eTypiailge sdlmbldacsa | ncl ude

data mani pul ation such as conpression, expansion or conparison of data
st r uct uksesansnjiried thegthicn gvithes contrplewprds fasrdesergmpliag off tleg detestherdontmobt i on

about device. drd vers 49 i e fir e, of the.30,receiver/decoder, such as
har dwar 8")5% a’tsggf g?/\lﬁg eerbcgfpgie% nhbyn ﬁnﬁcg“le@ri%dn §<al9 glgﬁl%]blkgy Iﬂ@lgﬁgﬁr«g‘f‘?ﬁgnm a
funeti opp dwben downl oadi ng a new device 47. Functions can be downl oaded

into the Iibrary and stored in FLASH or RAM nenory. WO 99141908 -11 ~ g
~l ~I'L c002 PCT/1B99/00288 The run tine engine 40 is coupled to a device

manager 48 whi I s coupled to a set.of deviges 47.which are coupled to
dovi oo APt obR duif BHE sheophiafor S atf B85 R BBl et Sces 11
broad t RiviRg adecdeld SfedliiVMent 6RMe RRpIORABGHIREY sBretiedr NMdrtaatdHisedéd
interface, so that two different device drivers may be coupled to a common

5 physi tathepdacodersoodegiynd the lencryptada¢dngrobevard iapidettiercafterodescranahie dmee devi ce
drijyer; if a devjce is coupled,to.,a single devi.ce driver, the device wll
norttal | FeBEHEd A3 4 @2 Hn PBribE (I RSever S eramelr I 2 garsast 1 or
comuni gRY ECHR (Rhtdlentdhe (38661 MREsa3e PP kmbRati Vit mhedédsi§ toldeci9BY i at ed.
Certain devites may communi cate anong thensel ves. 10 As wil'l be descri bed
bel ow, theegnsryptes ¢antrod Wasdse asftopemmitnviewirigoef thedransiissipavi ces 47 up to the
run time engine: by neans of variables, buffers, and events which are
passed to a set of event queues. 15 Each function of the receiver/decoder

i s 1epr aAnanepRtias systd b Calsd éonrleoiedas Shemiithdedr UhaE thofRkbiver/déaet e. Local
devi ces include smartcards, SCART connector signals, nodens, serial and

pai28l | el3 iand egin decatedapavibtE@n Whelbipadenst semteoans pardy im e dacolerEenades i on and

table extractor.. Reppte devices executed in a_renot ogatign,, differ from

| ocal at R8eSbe ortRlEract v T SPGeialte ol SR ek RN R Vet em £
aut hor i fypdem vk ¢aanlefiay ARb RN useda0r RY¥manmhedHtiofs askdl FetieC@ndltionsl _

provi ded and desi gnated by the receiver/decoder manufacturer. The run tine

engi ne a@esusisteandér Ahdntepantivel sysfemt merynbe negsh, dor sxanplantd anahdention
application progranmng.interface. Th re.installed in ever

recei veYF8&EoGe ow"?ﬁ%dfm&?ﬁatfg'ceﬁ%r%ﬁeggﬂgpgmg?ec?gxeentt?cé‘?mﬁ%m t he
appki caithrif@bAto HatdH £Warticulr@vengidadmddhdr i sppiRptibic afcl ons 43 on the

recei ver/decoder. It executes interactive applications and receives events

fromoutside the receiver/decoder, displays graphics and text, calls

S o 86 A HR Sl PE e ASei P ddR8ade FY 8 215, BSPRSGHER 10 %0
to be used in the present invention will now be described. The elements shown in this

¥

figure will be described in terms of functional blocks.
30
The decoder 13 comprises a central processor 20 including associated memory

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



*The run tinme engine 40 is an executable code installed in each

-recei ver/decoder, and 2 ~ JU. 2002 WO 99141908 ~ . PCT/'B9%%§0§§§_ENE
includes an interpreter for interpreting and running applicatiohs. The
-engi ne i¥O2¥4P08bl e to any operating system including a sPEGIRI042R
operating system (such as M5-DOS). The engine is based on process sequences
units (which take various events suclp.as a key press, to carry out various
actions), and contains its own scheduler to 5 manage event queues fromthe
di f f er epitetfaced?®yr € niddear 2R ¢esmnedted ab Site hvdetheisack thaghied A720f Pig DY apdi cs and
text. A process sequences unit conprises a set of actiongroups. Each event
causes §W§DbF@@@§§%¥b@®§ﬁt5§nhmmmlPﬁﬂWUW@Odﬂbn1its current actiongroup to
anot her action-group in dependence on the character of the event, and to
execute the actions of the new action-group. 10 The engi ne 40 conprises a
code | oagdetetdtck %ﬂhcﬁﬂ&xﬂwaﬁﬁd_t@%ﬁ%ﬂgﬁlﬁﬂ FrofiPan -l emBiedonilof decoder
menory. Only the necessary code is |oaded into the RAM or FLASH nenory, in
or dér t 35 ensareentpl unk|26uansl alfhpossosmas Geid sthagtaerd readere 277 28 ddipytedito

t henti t.i i smt i fi j f. | i 43
b L P A e Kl e - H e
conpri Sgsdar ﬂ@@ﬁ’gﬂg&@%ﬁﬂfm ﬁéeﬁ&ps@ea{;smt%a% 30QHE with éd 85:18iQndl @&ﬁegmwg 'E gt e

code) is conpressed for space saving and fast downl oading fromt

st r eam onit \Z9%toasupply thé necessay wenfrdewoddto modhmultiplexerddbscrautierbz0 to
deconpressed before | padi it.info the RAM K The_engj ne, 40 al so, conpri ses
an* i nt AR U TETYRIPLPERASEa FETADE be AP ERnbIBe T8 GeEods ke o BiFD s
vanab! & Al HRnEN AP 5o AN AldlS: SN ERivAN MinSIIAE HOSHERE Before
using the services of any device 47, a program (such as an application

i nst r uctramsmisson éafory beagy filledsé adé deandtiplerszdaby deiwemt 30. that is, a | ogical
access-way to the device 47 or the device nmanager 48. The nanager gives the
client a client nunber 25 which is referred to in all accesses to the

devi ce. pAHRYALEr dhfa GAMRIN LR YR [§bencrdliySiindied dYAhB UBRES pPdcetddr @Bt S T or
each devﬁ%@ 4f£bein% spec?#ied degg%gfng on tﬁ%lﬁebe of é vé%%. 26blient IS
i nt r oduThel stfiwhtecardhiteatereddf the @ntrabpredesser tirwspoads @pervithanmedhine Thi s
prqgedure assigns a client nunber to the client. A client ¢an be, taken out
of Phe HESFACINETUAAGSRIHERCE 1a%eh Vil 3 {0V lavel e systemymplemented in

Channel e hardQarERBnfHORERS dfthd 8¥doaes +hisAW W@e@éﬁmdq’@i‘{ﬁ F&etpOAger 48
can be elther synchronous or asynchronous. For synchronous access, a

pr ocedutoeFigess8ce: Call" is 2 9 ~lUL ~~~2 WD 99/ 41908 PCT/ | B99/ OQz88 - 13
used. This is a neans of accessing data which is imedi ately avail able or a
functionality which does not involve waiting for the desired response. For
asynchr § ofahk' i, ‘aReippfitatior 3'a bieck 98 Eompitet dode FofTBANS Of
accessiﬁ%oggta |cﬁfinvo vggﬂug%fﬁﬁ%bﬁo?la re%Boﬁse, Pgﬁméxéﬁpfgbgganning
t udér fceuodintg kigh Jeved finatdns ofithletreqeliesr/decodpetlBi Ror dxaoiple vilenltbe éndm t he

MPEG stream When the requested result, is avail abl,e, an event is put in the
queue ofsef Rasiingy e fogus of grigmote gonéwﬁlier/ap.a Dutiqn phest ss?rbeeaﬁ? sereibyi co:

Event " pf QUi+geyisRn &R 984 'pQéssé@mgﬁmopg&?pafe}ﬁgu@emts% udReASsdiii&f! above,

the main loop of the run“tinme engine oupled to a variety of process
sequencweithuhe battomidrudhen the main | oop encounters an appropri ate event,
control is tenporarily transferred to one of the process sequences units.
Thus, it can be seen that the conputer systeminplenented in the processor

33 %]?r?cg}té@‘g}ﬁféﬁg% BhALERIOR F1BY64E nkRS HE BB ed btihahAd b/ iheNegRRPLE NY an
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 arestored in memory locations in the receiver/decoder 13 and represented

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



‘communicate with a variety of devices. Returning to Figure 2 StygdlL 2002
processin d and i mage data by each of the associate S
will now %%Gggil???bed in detail. In the case of received augjicgrn%%glgqs?ggvi deo
signal s,. ~he MPEG packets containing these signals will be demultiplexed V
and filtered so as to pass real tine-J@4dio and video data in the formof a
packeti sed el enentary stream (PES) of audio and video data to dedi cated

audi o anvhriabtisdlpclooas Siess instrudimp skeusn@3file8dapplinatianofilee mhédlatufifeet from

t he audi o processor 33 passes to a preanplifier 35 and thereafter via the
audi o output of the receiver/decoder. 25 The converted output fromthe

vi deo pr 4 S | ; q@@gq 3{1@1 A encoder -
37 to th@ggﬁgigegu%%g? @‘%ﬁﬁmf@%‘g@?‘@gi‘%&g{é@g‘er. %ogiér\r}lc, €0 gréi(;{:essorl'é{I may be
of a coragntai ROM volpme, duchhiasphysizaSbrgadthtidnofs &sincthomothe Tddcalr aphi ¢
processor 36 additionally receives graphic data for display (such as 30
genet at ¥ SARIEHERD. o LAY MSTRRRY TAYY BECF Re diyided sye meyony i@lunehasseciater s

i nf or matj i ¢ 0 dnf. 1.0 cei ved : V] SsSor to
gener a & gt i QPRLLS triE Gl Selpl bE b e BRBRERCR Rbndt | o

text or-mirher therhgeisvardnfreniadiiotizr pofd Vi) U mbkthoPCTah B2 HPAA8E Lf a
graphi c processor adapted to carry out this sort of ogperation is the CL

9310 of SCPPUMSIE rreqnginingdhe pholeceletheaysicr dhos aparidfrom thetherdwaedat a, the
conversion of the real tine 5 PES data to generate the appropriate inmages
may al so be handl ed by dedi cated processors. However, in nost conventional
syst®ns, Réfbiring ® Pigied BdheY¥ompPetet SPesalcan beGegsaed 20centrad PRI NMfundfimbact ,

many of functions associated with the elements such as the graphic 10 s
pr ocesscng8y; 44 iferapng @egdra sutuat machiae 4Jr ofhisss comged te apphenatibas oonbi ned ™

or divided out in &.nunber, of. ways, e.q. to integrate the central .and

gr aphi c o&%%é%égﬂﬁsquh ?%V_rehl side); ﬁéﬁ’eoﬁrtg%é)i%%rsu#egh% g‘f% Ee‘_ﬁgf &9 2 now t o
Fi gure 4ariole intdiaddieabity Gitstdi@uededmblSw Pioo®e Se&ivesRic¥dder Hafw e 15
described. As discussed above, the graphic processor receives and processes

real ti rf.vi Do repsiverideender Herdwae ocate bodegadiad t asgmchingriverioys @omisc dat a

recei ved fromthe general [ ssor .20 in, order. t ener at.e an, overl ai d
soren domsTRSdie Re nqdoh A HIRAR discusid B cfition % FIiEe 4 (Pheinatldeg 0 o
to processfirngthadiet 2) tHe WREQ dtrvhmh Qbifadt 30,1 thetsehaly Bitéface PrCkgr ound

| ayer 50, an MPEG | ayer 51, a graphic -~ ~ layer 52 and a cursor |ayer 53.
As wi | | naealighdetexfpeod?, the interdades o thedcardyeades27, 28, avst thegpientise 28 tohe

| owest | ayer of the,screen display, the other |ayers being progressively
superi ng égboc%%ecﬁg?‘%i ﬁ’ﬁnﬂ%g]r%g'es of translucency or opacity over this
| ayer. 25 In the case where the decoder is configured to display a

broadcast video signal, the background and MPEG | ayers 50, 51 correspond to
t he2Gst r San o appligatiansetd ag gaupledt tecthei visyaljmeefine 434, Same of dhe mag

correspandi.n G.still pi res recej r nd t he

| ayer Sngfg?g'ggng%@%’Pgﬁc%go‘g ‘ﬁ%ﬂ’%&‘%f’ 82geﬁg%gegggﬁgg%%?g@gﬁvsggé@om t he l 3

decoder .asTin@icetcdi &i 44) Whilé othete ¥ilf It@N@bwhIdh@e® irith XRE siena eg stEi 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 a toolbox 46. The library contains miscellaneous
functions 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 downloading a new device 47. Functions can be

downloaded into the library and stored in FLASH or RAM memory.



‘part is a known characteristic of |klPEG conpression. 2 ~ ~~ ~~a2 WO
‘991 41908 -15 PCT/1B99/00288 O her configurations of the decodzrg g&le 002
possi bl e, V{l) r gxanpl e, where the background and MPEG | ayers 5 F
conpl et ed @93 P0re data in any nunber of formats received RS %9?/H‘888
processor 20. For exanple, in the case where the decoder is acting in web
browser configuration, the processor 20-may supply still and/or noving
picture 5 data to corrpl ete the |layers 50, 51. The layer 50 nmay equally
cor r esponbihe fan tigeaengine, 4¢ & wublﬁdktgra)dmmhnmr Abovintteis eoupledto & eetone or

d d d th d d t f
ot or it | eV RE Bt S e e R ERR M B popled &5
handl i ng 5]5&95 of @nt@ﬁﬁ&sv“ﬂnl bro8d ALradl SSE&HideNdrii: € ah HeOM. WdTeE Jseaéiflﬁ Q to

Fi gures . 10 Still and noving i mage data from ackgr ou and
MPEG | ayehoglmﬁt) ;lntBrfacaarse thdtxtec difigednh devisy dhlversgn@phe coppled ae saocorﬁﬁn,onas
repr esent the el ement 5 and,_a_ conbi ned out pro ded. M xin

t he Iﬁ'&?#l PHF‘OF&E‘FY‘B?] “ﬁﬁ nevEplly ke cpuRig It(b{Pl‘?&’P f Vl‘)‘i? dpergt aphl c
processor BBYiCE  Edipfkaia difikiRGeTicd el el 1o gx‘fetd

permt a agr ealfer orlﬁ) esser grge c?)qrtra’ms‘flu((%Jt%\%ll){;i?;1 o? %ag&gl?é;g 4 In the MPEG
| ayer i rrageorpbmtehhae ﬁﬁbﬁxnoﬁomalnpvéqwemfdemrrmmgream«m;movthdt fHeQIiBetithr wi deo
decoder 34, theqs l.ending, factor is ysed for all pixels within the

vi deo secifBA@e deyicendriversts obvisfedk ur GeripiR Levicsmn A% copMTRBicals gEOEEor 20,
the val ugnof Liies bl ending factor for the layer 51 nmay be different for
dlfferent 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
t aken fromth Ia ers 50, 51, for exanple, permt display of a noving

i con or tfhwﬂ &ritbed palovh herg arg hsecefosims 0§eoravemcatwe£qmm theedspierso
th
o endi ng Tl o (b6 Fir e et 35068 o1'yarfiBlen, Sulids Ml o RANG o2 LN°

bl endi ng pzfssetdhtb gsapifiavehtayiesuen? W th t he conbi ned out put of the layers 50,

51. Different regions wthin the graphic |layer 52 may be assigned a

di fferent bIending factor and a correspondi ng different IeveI of

trangd uc [ ' each
S uCaEt ARBENALNhe HodDB/AB0ERTL FEL Bl S Bhiddgy. AR LB e

regi on. er, rep ts an

opaque cuither lddihgﬁremoty.\olﬂgdllld&ﬁl&s -nicﬁuc?e Qnalfdlarcﬁpﬂzm bblﬁ%ﬁ&&ﬁ@!&ls
gener at ed g%ehardware under control of the centrawdorocessor 20 and

super i npdBeermay Seriglend preallst mjeréagss, MEES video anbaidiaplayer anhpg MEEGr i s

conbi ned t r t Ha i | ayers

o gener APaich ptfiaBHERcY Ribold PGPSR R ArtARAoefioh, Biff AU1S

subs equerlbcadlcﬁpiaey in tHat a lperttand proesducsimubicyeedefinet ibg the systamraythicritgrs a

contl nuoysly opaque appearance, and i s superinposed over the congwned | ayers
lgBP"erfafhﬁb thanéwea Aeﬂeetae Fleyificedriver preyiged ame deggnaled O Bf a

deV| ce 4 eE’J: éﬁ% cgja i.n Figure 3 and adapt ed to deconpress and

di spl ay wal plcturelmages in the MPEG 10 |ayer 51 will now be

descri bed In the foll owi ng descri ptlon the termpicture is used to

describe a conpressed digital inmage. Typically, the sorts of picture

formats Ukhedruelme saginad wpeeue@‘m the ﬁpewrcef thg pHesopERcesIor 3nd1a,pENMPRG

format pi l.st

descripti g’hﬂéﬁﬁn%l% cen:ﬁ%gt19&6(%}‘3‘%%heT h%&oa(g%iﬁgsltér%hala Vg {cg Jep)geg&ig i r"?ol e

pi ct28 e, thatsAbteeder/décodtis! dre pdeitictleformetic ppkkiasiph Ep}bﬁd d:frk&ew&f ter t he ot her

in order to generate a noving i nage sequence. Referring to Figure 5,

downl oaded conpressed picture data 60, 61 62 isinitially 20 stored in a

buf f er Seﬁ{e %&é 4%%%2\41{@{7&(& 49 LPI se Ecdd@p' ?@E%Qu?ets ?géﬁaﬁ-ﬁg'%zl

buf f er. ~enor e |n|t|

appl i cat ldpﬁhéﬁldrﬂé‘aﬂdﬁéddwe@ év@ﬁtscfﬁﬁﬁ)diufbﬁﬁeamé r&esxrarwcmrl dieglegs gtaphita ar ea
of nmenor andl ed bg t he devi ce manager 48 shown in_Figure 3.
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



+ 25 Each type of picture file or group of picture files incl Qd‘és\]‘él h?e*gzler

i ndi catingve bpqiopy cture file format (A F, MPEG eic.) as welj Cﬁﬁsﬁ@i
i nformati on needed to decorrpress the picture file. For exanple EB
format file 62 conprising nore than og&; pi cture has a gl obal header
describing the size of the overall where the two deconpressed i nages

i1 be displayed and fic header f h dggerd bing, i
Si ze and BONAOLALI BIFRBIT doRATLEPRTR, 10 Ronie rabicapas “ER [pdirRgs ' °

downl oadi %gpcs r 4 Uhdieperash &R (fchtlRe  (
P2~ ~tda%p%i612 WO /I%?%g% ngéﬁ'(/ﬂ}lg% /0%%%8 rrerml?y, g e(t:orrprecsm on of

the pict uv&-l0@Sy The kngine Esﬂfascxi exdptqpe!;sfueqdmmcmuts(wmglptaks @ratiouseeventsnand

Pl CTURE DECOVPRESS received fromthe applicati The subsequen
deconpr es¥igh 5 RY5%5s 1@ §2ITy QUL FATIQUS SGUHRR gﬁoﬁmé‘bgp‘é? 8@%§3¥“i%é°sect i on

of the R@N%J{B?Egéx%éﬁi 9&&&%@?&%@ tﬁf‘a?&fréﬁ‘édinf&fachém% A1 Barftlf &Ml 1y 5

to be displaye e ayer. Each deconpressed i nage or | nage

sequence displgy W€ zraphi¢snmgktaxter iprycdsefsequencer et Tomptides bdidt by atthm-devi ce,
this I D value heing supplied to the high | evel app Ilgratlon and used for all
subs equerfiFoBRe AN GHENt Guiss thaPTOCew SSARCTISAT WHI © Y e Tompilg Ayt agtipe-

f 3, th
deconpr oobgl 4 dhGnEP ki SRAh h debelfinie'dh g Sler et LRl (88 §7, © 00
menory G&:XHéﬁtb|th6w1ibn'fslolfﬁh@ﬁe\flhenaﬁ{glrd)mtI on decides to delete the
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Before using the services of any device 47, a program (such as an application
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instruction sequence) has to be declared as a “client”, that is, a 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 the 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 introduced to the device 47 by a procedure “Device: Open
Channel”. This procedure assigns a client number to the client. A client can be taken
out of the device manager 48 client list by a procedure “Device: Close Channel”.
30
The access to devices 47 provided by the device manager 48 can be either

synchronous or asynchronous. For synchronous access, a procedure “Device: Call” 1s
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di spl ay %}S’rﬁ’rl)}s TEFY 1BEs B W OE PERFESY STIEPFE i ng part of the

picture 81 then continues until the start of the next picture is found at

91. At this point, the whole of the first picture 81 has been deconpressed
and st or €blus, nit tche heeseenythat dee 66mpltee sypietn capleorentrsly it Hiea procdi309 041 908
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way, theciibRBicafe Wit af Jatisty 6ff Gdwiée®. 81 may be di spl ayed before th.e second
pi cture has been deconpressed. 5 At step 92, the device inforns the

application of the end of the second buffer list 84 and the application
sends a gecond Pl CTURE ADD) DATA conmmand 93 .to start t readi ng of, the next
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each time the end of a huffer is reached at 92, 94, the application my
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successful deconpression of the whole file and the
processors or decoders 33, 34. The converted output from the audio 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 processor 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



© 15 application again copies the contents of the storage rmemo ¥ ggLi 8882 t he
di spl ay gy to display the conplete set of pictures. - =9

J~il~ ~C-2 Cl?ﬁllgl\?é 1. A decoder (13) for a digital audiovisua {‘?%92"£ﬁﬁsssi on

system the decoder including a S processor (20, 36) for deconpressing and -

di spl ayi ng conpressed still picture ddfta (60, 61, 62), and a nenory

conpri si ng a starage nenory (66) for receivi n(% fromthe processor
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i mages agﬁgggr storing indefinitely the received deconpressed data, and at

| east on iSplay nenory (67) adapted to hold contenporaneously data

representing nultiple still picture 10 i nages (68, 69, 70, 71 ) readable by’

t he processor (20, 36) prior to display, the data representing the
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been nodified or duplicated during copying. 3. A decoder as clainmed in

cl ai m 1 procgsgon 2hi ch the processor (36) ‘is adapted to process image data
in the display nenory (67) as one |ayer (51 ) anongst a plurality of |ayers
(50, 20 51, 52, 53) superinposed one over the other when displayed. 4. A
decoder s p6iidedct, haslaMudctidhsMibsdiatbd Q1A B6 @FRdntd SuchdANhE Griyhidi spl ay
the image data in the display nmenory (67) in a layer (51 ) normally used by
t he 1fr ocpe®essor 36¢visipd dycdsien ddceemtrabhprdicessos 2 etei mizy bawpmbmed 25 divided decoder

as clainmed in_ an recedi ng clai.min ich th nory. conpri se second 3
i spl ay Rt SRS BF B % 608 iisebud Bttt Eepbiscmsias o Bt~
layer (5@kifle PrsdekyefkdniRge data for storing data copied fromthe storage
menory for subsequent display in the second | ayer of inmage data. 30 6. A

decoder as clainmed in claim5 in which the second display nenory is adapted

to hold digital inmage.data, representing t plucality of i l.), pictures
whi oh halCTRERE R 1 Bt Sdapirraaesal g G BTG Higeessor SEwill e °% oy
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adapted to hold partial inage da opied fromthe storage nenory so as to
permit dvsiebalatofropatie wvileaniccodey34 HgtheAwithcgrdphic akitactegeived from dimy

precedi ng cl ai cO ising,a high level application. (43) running on the
pr ocessofS1o? EJ]SH?SP&})% i OFdsE t%@g??rﬁff Bt oy Sﬂﬁ?rhg’fsf’@% the storage nenory
into a first or second display nenory.
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 graphic

b

e layer 52 and a cursor layer 53. As will be understood, the background layer 50

. iy

£

corresponds to the lowest layer of the screen display, the other layers being
progressively superimposed with varying degrees of translucency or opacity over this
layer.
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 corresponding 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.



9. A decoder as clained in claim8, wherein the application (43) is

~ carranged to contro|l 10 the del etion of deconpressed data ($3, 64, 2@9%) from
the storage menory (66). 10. A decoder as clainmed in any préceding claim
conpri si ngol%"r‘wé’f’ memory neans (83, 84, 85, 86) for storingPCHEBIIRE
digital picture data (60, 61, 62) prior to deconpression by the processor.
15 11. A decoder as clained in claimifl, in which the buffer nmenory neans
conprises a plurality of buffer nenory elenments (83, 84, 85, 86). 12. A
decoder @shetlcahfiggtaiionscdfotheidbdoddr Rravposibié, for pxansie S@heleshadac@eutd
control ' 20 deconpression and transter of inmage data fromthe buffer
nenory etsh®MREGtlayars §0s 6 draagcompieied byapigture datat ineanyt sumber o fymats o a
di spl ay nenor sucgh that i e~ nfornmati.on, ~' ' X present i.n_the storage
menory” | Sobvah Sl e proGorn e B i f e apnef e CRE MR et of t he
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decofpr edathon eomipleteathef byenst 56, §i oufhoflayerade min equalingbeesporde 61 1 e from

t he buffer nory to.the storage nory, d fromthe storage,.nenory to a
di spl ay TR, ©ARAKERER RIS Snd 6t (AET Bhiq 1% PEACFS MR GRRIEHE st or age
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15. A de%%ﬂ%’rwa@r%%?i“ﬁeeg’ F}gué?ﬂ/gﬁf’géedi ng claim in which the processor is
adapped to deconpress picture data sent in a conpression standard that uses
a red/ bl ue/green colour value associated with each pixel. 5 16. A decoder
as cl ai ngtill and anyiny iecedidag Tbmi the backgroudi arkieMPEGE bysor50; Shpare siseda
general processor (20) for deconpressing digitgl picture data, and,a graphic
pr ocessoPSEEeE yfgﬁ(e %‘iaélfb‘&r PIR§CERE %c@nﬁ%@é@gd}éﬁf éﬁ? (ﬁlerﬂ?‘gpg‘éy?n‘iﬁ A
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pl uld i tBleRding f3qieT tBiPCFMH @ §TRagRQr legsel dogrge Of %ﬁmlw‘eenﬁy 8?&&%‘?‘31%“ the
transmt g ETE”PA& { i 0l tdheresn and
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, the data being read by the

or lof:'egls3@%@&%8'&5@3@%#@&%&2@%&%& m)mﬁﬁﬁ%or;%oe thy ¥elye Of ithe flendingg A
ret hod 2o 3o thybr 130y be diffeltt 7t differdth Palt@lof PG HRT @ cOPIed Trom
20 a
The graphic layer 52 is used for texts, ;hapes, 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 transtucency 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,
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dupl i cat edy@ys/ifagg t he copying step. Y 19. A nethod as cl ai 11/1%9{%&8@ 17
or 18 in which the image data in the display nenory (67) is procéssed as

one |l ayer (51) anongst a plurality of |ayers (50, 51, 52, 53) 25
superi nposed one over the other when 'dpSpI ayed. 20. A nethod as clained in

l-aim 19 in whi,ch the, i data i he di spl 6 i s. di di
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19 in whic gital inmage data 1's copied fro e storage nenory to a
second diosfyafrome ther gontinatien ofeatiprgvibos layeisse gessratedi fapl aymbimed ospmodnd

| ayer of displayed im ta. -23 22.. method as clained in claim?2l in
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nmet hgd asr(’Eﬁ (FSB('{;IVpand anr)]qan(g/rﬁgl%l B{éflg:’cﬁ%hg%ta? ge%%y,{dei %1%/\/(1@%33 paré‘t?1 g (ﬁ%?rstgtgedata IS
copi ed f combined myersagithow mny\blémling. di spl ay menory so as to permt display
of part of an image. 24. A nethod as clained in any of clainms 17 to 23, in
whi ch image data is copied fromthe storage nenory into a first or second
di spl ay 3 I | vel,: ‘| i . ning on
t he procgeggﬁ%gggﬁé“%?tﬁég 63@%@& lrtrlgg oilf(r?%l (%Ibg%% , %%ﬁ%ﬁ%ﬁgléggeti on

of deconpr askedhpled o (€&dmrdss 4h) dikplandohalsided pquideimpys (Bfhe MPEG
controlled by the application. 15 26. A nethod as clainmed in any of clains

17 t1@ 25 Jayer Shividihnave kg desasthed il theafoligming descrntion, tptermmictgp) isjusedt or ed

in a buffer r 8334 : [ .on t he ‘
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means comy dffude RMPHGwtidl picyuref TREGT formae pivtyree PRI ToBndt8Fictud4, GBS, 86) .
28. A nmethod as clainmed in claim27, in which the deconpression and

t ransf er fOMAtRGEIG#%@ from the buffer nenory el enents to the storage
menory, and fromthe storage nenory to a display nenory, is controlled by
the processor such that inmage information 25 present in the storage nenory
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contents of each buffer elenent. 29. A nethod as clained.in any of clains
17 to 28single pistws, eHeqesicersr edlspishiremmay ramdisplayed one gfteugheoptheriiges in a

single i i 0 r ry to the storage 30 nenory, and from
g

the storage ne is controlled by the processor
means such that image information is transferred fromthe storage nenory to
the display nenory at the end of the deconpression of each inmage.in the
i mage fi Referring to” Figure 5, downloaded compressed picture data 60, 61, 62 is initially
20 stored in a buffer section of the RAM memory of the decoder indicated at 63. This
o
buffer4nemory may be of a type initialised and managed by a high level application
43 responsible for decoding and displaying images, or an area of memory handled by {3

the device manager 48 shown in Figure 3.

25 Each type of picture file or group of picture files includes a header indicating the-
picture file format (GIF, MPEG, eic.) 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 specific header for each picture describing its size and

30 location coordinates within the overall area.

Following downloading of a compressed picture into the buffer section 63 of the
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table is deconpressed. 31. A nmethod as clained in any of clains 17 to 30,
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red/ bl ue/ green col our val ue associated wth each pixel is deconpressed.
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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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10 In particular, the memory area 63 may be divided between a number of buffers.

Figure 6 shows the steps associated with the decompression of a file 80 containing two Q(;
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 depending 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, the 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.
25
At this point, only part of the image of the first picture 81 has been decompressed and
stored in the memory storage area 66. The application may nevertheless decide to

immediately transfer the partial image to the display memory area 67.

30  The decompression of the remaining part of the picture 81 then continues until the
start of the next picture is found at 91. At this point, the whole of the first picture 81

has been decompressed and stored in the memory area 66. The application may then
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10 that has already been decompressed from the storage area 66 into the display area 67.

At step 96, the end of the file is reached and both the pictures 81, 82 have been
decompressed and loaded into the storage memory 66. At this point, the device
informs the application of the successful decompression of the whole file and the
15 application again copies the contents of the storage memory 66 into the display

memory 67 to display the complete set of pictures.
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memory (66) to the display memory (67) for subsequent display.

2. A decoder as claimed in claim 1 in which the display memory is adapted to hold
15 digital image data representing the plurality of still pictures which has been modified or

duplicated during copying.

3. A decoder as claimed in claim 1 or 2 in which the processor (36) is adapted to process
image data in the display memory (67) as one layer (51) amongst a plurality of layers (50,
20 51, 52, 53) superimposed one over the other when displayed.

4. A decoder as claimed in claim 3 in which the processor is adapted to display the image
data in the display memory (67) in a layer (51) normally used by the processor 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 and corresponding to a second layer (50) of
displayed image data for storing data copied from the storage memory for subsequent
display in the second layer of image data.

30

6. A decoder as claimed in claim 5 in which the second display memory is adapted to

hold d1g1ta1 image data representing the plurality of still pxctures which has been modified

or duphcated during copying.
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9. A decoder as claimed in claim 8, wherein the application (43) is arranged to control

10 the deletion of decompressed data (63, 64, 65) from the storage memory (66).

10. A decoder as claimed in any preceding claim, comprising buffer memory means (83,
84, 85, 86) for storing compressed digital picture data (60, 61, 62) prior to decompression
by the processor.

15

11. A decoder as claimed in claim 10, in which the buffer memory means comprises a

plurality of buffer memory elements (83, 84, 85, 86).

12. A decoder as claimed in claim 11, in which the processor is adapted to control
20  decompression and transfer of image data from the buffer memory elements to the storage

memory, and from the storage memory to a display memory, such that image information -

Y

present in the storage memory is transferred to the display at the end of the

decompression of the contents of each buffer element.

25 13. A decoder as claimed in any preceding claim, in which the processor is adapted to
control 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, such that image information is transferred from the storage memory to the
display memory at the end of the decompression of each image in the image file.

30
14. 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 table.
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displaying compressed still picture data (60, 61, 62), wherein decompressed digital image
data (63, 64, 65) representing a plurality of still picture images received from the
processor is transmitted to a storage memory (66) for indefinite storage therein and from
which said decompressed digital image data is copied to a display memory (67) which
15  holds contemporaneously data representing said multiple picture images (68, 69, 70, 71),
the data being read by the processor for subsequent display of such multiple picture

images.

18. A method as claimed in claim 17 in which the digital image data copied from the

) 20 storage memory (66) into the display memory (67) is modified or duplicated during the

-

copying step. a .
19. A method as claimed in claim 17 or 18 in which the image data in the display
memory (67) is processed as one layer (51) amongst a plurality of layers (50, 51, 52, 53)

25 superimposed one over the other when displayed.

20. A method as claimed in claim 19 in which the image data in the display memory (67)
is displayed in a layer (51) normally used by the processor to display broadcast
audiovisual information.

30
21. A method as claimed in any of claims 17 to 19 in which digital image data is copied

from the storage memory to a second display memory of the memory for subsequent

display in a second layer of displayed image data.



10-u 10-u3:!110% u& ()-8!10% u& ()-6:$10% u& ()-310% u& ()-1!10% u& () - dBYNC
10! 11 s&$10% ‘ .

- & ()- 10% ()-@10% ()-"f910% ()-z 10% ()-10%: ()-1<oqrsdE:/ 10 10P

& g10%& ()-9!, 10% ()- 9$10%& ()-31 10% ()-!10% ()-S&S10% () - StyAuSA/

im'jp_

) -
1071 109&' ()-3! 1@ #10%& () - F! N@ #10%&' ()p3Fl 10%& () - #Y109%&' ()2 S;ESJUE/&;
10F5PdE4/ 10" ! 10FF 10%& ()-#10%& ()-F !109%& ()-Y 10%& ()- YS! 10%& () -
#109%& () - PE ABdthddad clARER in)cladm321 in which the digital image data copied from the
109&' ()-3s*! 10%& ()-3(! 10%& ()-! &$#109%&' ()-zF" 10%& 5) - JM XmbC
10" | #109c8steyage memaxy tpcthgiseesugd: qisplaymeng g yogdifeiger(duplicated during the
@ & 109 ()55 C 10" 111098 ()-9 10968 ()- S #1098 ()- 10%G&' () -
I 109658 () - @ ")-0 25dEnbC 10 ! 109638 ()-Y s10%G& ()-1y! 1098 () -
10968 () - 10938 ()-1!10%:& ()- 5naBnbC
10" FOL$10%3 & (),- ! eF9' $10%R' () - YR10%GE ()-l $ 10%3&' ()-Y 10%&&' ()-I.F
TOvGR §) - Pobth S S SR 9 S0l [ 3 iRt iRl image datais dopied
30&! 109638 ) U e hridle To Ok he Bty @ad 8 fekAi&ii ol Rl ) =1 31098 () -
10G 10G 10%@!%%%% @?ﬁ?fiom@%@% dEf%%pl%@i{«gt%l%qﬂjpg‘{%m imafh & O
109&' () - YMLOY&' ()- Y9! 109%&' ()- @ #109%&' ()- |Y t109%& ()- }/7dE~_ @

101 % 10% {) - £ HVMB Naided QI;)/%y(c)f-c?aE;n% 7 %:iﬁ LONLE afg% @ag'aoig/%;)éi)ea Ifz'l)o?nB~—@
the storage memory into a first or second display memory under control of a high level

10  application (43) running on the processor.

25. A method as claimed in claim 24, in which the deletion of decompressed data (63, 64,
65) from the storage memory (66) is controlled by the application.

15  26. A method as claimed in any of claims 17 to 25, in which compressed digital picture

data (60, 61, 62) is stored in a buffer memory means (83, 84, 85, 86) prior to

decompression by the processor.

27. A method as claimed in claim 26, in which the buffer memory means comprises a

20 plurality of buffer memory elements (83, 84, 85, 86).

28. A method as claimed in claim 27, 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
25 present in the storage memory is transferred to the display at the end of the

decompression of the contents of each buffer element.

29. A method as claimed in any of claims 17 to 28, in which the decompression and
transfer of a group of images in a single image file from the buffer memory to the storage
30 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 memory to

the display memory at the end of the decompression of each image in the image file.
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