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Arrangement and method for transmitting and receiving video signals.

FIELD OF THE INVENTION .
| The invention relates to a transmitter and method for transmitting video
signals. The invention also relates to a receiver and a method for receiving video signals.

BACKGROUND OF THE INVENTION | :

1t is known that mosaic pictures comprising a plurality of sub-pictures are
transmitted in cable networks. Each sub-picture renders a miniature version of an available
television program. The mosaic picture allows a user to obtain an overview of all receivable
television programs. However, in order to select a desired television program, the user must
know the relevant channel number or associated program number, and enter said number via
a remote control device.

OBJECT AND SUMMARY OF THE INVENTION

It is, inter alia, anobjectofthemvenuontozmprovemehwwn
arrangement and, in particular, to provide a transmitter for transmitting video signals that
assists the user in easily selecting a desired program from the large number of available
programs. - B

According to a first aspect of the invention, this object is achieved by a
telewmonumsmnerformsmimngaplmhtyofwdeomgnalsviaawmmonchannel each
vxdeosngnalhavmgaprogmmnumbu the transmitter being adapted to generate a mosaic
video slgnal comprising aplurahty of snb-p:ctmes each sub-picture representing one of said
plurahty of video signals, generate data hnkmg the position of each sub-picture on a display

" screen with the program number of the associated video signal, and transmit said mosaic

video signal and linking data through seid common channel.

A corresponding television receiver for receiving and displaying the
signals from said transmitter comprises a display screen, a pointing device, means for
decoding the program number of a video signal represented by the position of the sub-picture
being displayed and pointed at by the display device, and adapted to select said video signal
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Theiﬁvgnﬁonthusaﬂowsausertoselect-adesiredprogmm by simply |
*pointing and clicking® the corresponding sub-picture on the mosaic screen.
' Furﬂleraspectsofthemvennonrelate more specxﬁullytot:ansmxssxon
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- mdmcepumofdxg:ﬁlwdwagnﬂ&Aknownme&ndoftansmnnngdxgmlwdwsxgnals
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is disclosed in "ISO/IEC CD 13818-1: Information technology - Generic coding of moving
pictures and associated audio information - Part 1: Systems”, 1993-12-01, also known as the
MPEG2 systems standard. lheknownmethodcompnmtheswpsofemodmgsmdwdeo
signals into respective elementary bmtrams, and multiplexing said elementary bitstreams

: mmaMsponmeam.ThehmwnMPEGZmnsmssmsymmma_packetbased_mmnplex

system. Eachn'ansponpacketbelongsmoneelememarysueamofvideo,audioordata One
ormoreelemenmryst:eamsmakeupaprogmm Anmﬁquansponsu'eamcompnsmga _
plurahtyofprogmmsnstransnuttedﬂlroughasmglepbymcalchannel

. According to a second aspect of the invention, a television transmitter for
transmitting a plurality of digital video signals, each signal being transform coded into a
respective elementary bitstream, comprises means for composing & mosaic picture comprising

- @& sub-picture, each sub-picture representing one of said plurality of video signals, means for

20

encoding said mosaic picture as a further elementary bitstream, means for transmitting said ‘
further elementary bitstream, and means for transmitting data linking the position of each
sub-picture within the mosaic picture with the associated video signal. o

The sub-pictures within the mosaic picture are not necessarily real-time

 miniature versions of the associated video program. In an attractive embodiment of the

invention, at least ane of the sub-pictures is characteristic of the television program conveyed
by the associated video signal. It is thereby achieved that a user can clearly recognize a
program on the mosaic picture, even if the "real” program is temporarily interrupted by e.g.
a TV commercial. Theconespondmgmlevxsxonmexvercompnsesmeansfordenvmgﬂae
selected sub-picture from the mosaic signal and means for mmultaneously displaying the
selected sub-picture and the associated video signal for a predetermined period of time after
selecting said video signal. This prevents confusion as to whether or not a program is indeed
theselectedprogramif at the time of selection, a commercial is transmitted. '
In a further embodiment, the sub-pictures are characteristic of respective
programs scheduled for later transmission, and _thehnkmg data includes scheduling data for

programming the receiver to automatically display or record said scheduled programs. A

television receiver can now easily be programmed to automatically display or record a

- desired program by “"pointing and clicking" the associated sub-picture on the mosaic screen.
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o Usually an elementary MPBGwdeo bitstream includes autonomously
encoded and predwuvely encoded pictures comprising transform-coded blocks having
DC-coefficients. In an embodiment of the transmitter, the means for composing the mosaic
pnmwmpnwsmunsforsdecﬁngtheDCmafﬁmensofmmnomouslyenwdedmm
to constitute said sub-picture. 'l‘hemosaxcpxcun'ecanthusbedmvedﬁommeenoodedwdeo
sigmlsbyusmgasmpleMPBGdeooder Themomcpxcnnexsbothmﬁa]lyand
wmpomllymdmedandreqmresonlyalowbxtramefortanmsm

' : It:stobenowdthatEuropeanPawntAppheaﬁonBP-AOSQSS%
proposesawlwmonmgnaluausmmonmdrwepmsymmmthmMn-scremdxsphyfor
tuning operations. However, EP-A0598576waspubhshedaﬁerthepnontydateofthxs
patentappliuuon

BRIEF DESCRIPTION OF THE. DRAWINGS

Figs. l-4showembodimentsofatransm1tteraccordmgtoﬂxemvennon
Fig.5 shows a flowchart illustrating the opera:ion of a decoder shown in
Fig.3. | . o . ' .
- Figs.6-7 show embodiments of a television receiver according to the
Fxg.Sshowsaﬂowchartmusuanngmeopexauon of the television
meavers shown in Figs.6-7.

DESCRIP’I'IONOFMODIMENTS . :
Flglshowsaﬁrstembodnmeutofauansmtwaccordmgmthe
invention, The transmitter may be located at the head-end of a cable network. The
wansmitter receives a puzality of video signals by respective satellite, terrestrial or cable
recuvers(notshown) lnthePigure,onlyﬂlreevxdeoagnalsVI V2, and V3 are shown.
TheyareapphedtoMl’EGvadeomcodersz Sand4 respectwely Said encoders are
adapwdw_mcodeandwmpmssmgrespecnve_vmeomdmwcmdmgto“lsmmcw
13818-2: Informauontechnology Generic coding of moving pictures and associated audio
information - Part 2: Video®, 1993-12-01, also referred to as the MPEG?2 video coding
standard. 'lharontpntsxgnalsaxeelememarybnstreamsm E2 and E3, respectively. The
wdeosxgnalsamﬁnﬂxerapplwdmacompomngmmmtlwmchcompnm,fo:mhwdeo
signal, a horizontal and vertical subsampler 10, 11 and 12, Each subsampler generates a

 small-size sub-picture of the respective video picture. The sub-pictures are stored in



10

15

20

30

WO 95/28794 | PCT/IBISI00255
4

respective sections of a picture memory 13 under control of a control circuit 14 such that 4%4

* or 5*5 sub-pictures occupy a television screen. Control circuit 14 is further adapted to read-

outﬂ:epxcturememorylSsoastoobtamamosmcwdeoslgnale.Saxdsxgnale:s
applwdmaﬁntherMPEGZemoderSforenmgmmaMaelemenmybusummEm
In the embodiment shown, the elementary bitstreams V1, V2, V3 and Vm are multiplexed by
amulnpleuersmtoatransportsn'eam'rs.However,ﬂxeelementarystream\(mmayalsobe

. mmﬁtwdaasepamemsponmmmmuitlﬁsmadapmdmgeneme i

linking data L and to add said linking data to transport stream TS.

Fig.2 shows a second embodiment of the transmitter. This embodiment
differs from the first in that the video signals V1. V33renowloeallygenemedbya
respective source (not shown). Inaddmon.eaehsoureegenemesananxmmpme for
Wasﬂﬂpim,wﬁchisehmctéﬁsﬁcof&éprogmm._mmmmple,vidwﬁgnﬂ
V1 conveys the Oprah Winfrey show, whereas auxiliary signal Vla is a still picture showing
Oprathnfrey.T'hisembodimentisadvan&geousinthatthemosaiescreenatthemeiver
end clearly indicates that the Oprah Winfrey show is being broadcast, even if the program is
temporarily interrupted by a TV commercial. _

Fig.3 shows a third embodiment of the transmitter. In this embodiment,
the video signals to be transmitted are assumed to be already available as respective MPEG

| elemelitarystreamsﬁl .E3. They are read from a received transport stream TS1 by a
‘demultiplexer 7 and directly apphed to multiplexer 6. They are further applied to composing

en'cmt 1 which now comprises means 16, 17, 18 for decoding the elementary streams and
generanng the respective sub-picture. Said means may take the form of MPEG decoders in
accordance with the MPEG2 video standard However, s:mple" MPEG decoders may be

‘used instead, as will now be explained.

Aslsgeneta.llyhmwnmtheﬁeldofvxdeomcodmg each elementary

‘stream Bl .E3 includes antonomously encoded pictures (I-pictures) and predictively encoded
 pictures (P and B-pictures). The encoded pictures comprise blocks of coefficients,

representing spectra.l components of the video signal. The DC coefﬁexer_xt of autonomously
encoded 'blocks_represents the average pixel value of an 88 pixel block. This applies in

particular to all blocks of the I-pictures. The operation of "simple” MPEG decoders 16..18

will now be elucidated with reference to a flowchart shown in Fig.5. In a first step 30, the

_' decoder discards all data until a picture start code is encountered. Data defining 2 picture is

now being received. In a step 31, the picture coding type accommodated in the picture
header is decoded. In a step 32, it is ascertained whether said picture coding type indicates .
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thatanl-pxctmexsbemgrewved Ifthansnottheeue,thedeeoderrenunstostep:%()m
awa:tthenextplcturestarteode.lfthepxcmreisanl-pmcmre thedecodersucoesswely
awmtstherwepﬁonofashceheada(step33)andﬂxemepumofamacmblock(mp34)
Inastepss,thedecoderdeoodesandoutputsmeDCcoefﬁcxentofa
blockwithmthecurrentmaaoblock.lnamp:’oﬁ thesubwquenteoefﬁcxentsofablockup
tothedetachonofanend—of-blockmdearedmded Inastep37 it is ascertained whether

' allblocksofamacroblockhavebeenmocessed Aslongasthat:snotthecase, the decoder

returns to step 35. In a step 38, itxsascmainedwhethuanmacroblocksofashcehavebwn
proeessed.Aslongasﬂ:atunotthem, ﬂxedeeoderretumsﬁostepsll Finally, itis

muedmaateg”wheﬂmaﬂshmofﬁemmhavebeenmm&&longasm
isnotthecase,medeuodetmsmstepﬁ Ifanshmhavebempmmed the decoder

-retumstostepwmordertosamhmenextl-plcturemthebnsm:n

ThedeeoduthusemactsmeDCcoefﬁmentsoflyxcmmsfmmthemput
bitstream. Smdcoefﬁcxmhaxesub;ectedbmversequanuzauonandthenstoredmmmory
14 (see Fig.3). BachDCcoefﬁcxentrepruentsﬂleaveragelummaneeorchmnnnancevalue
of an 8*8 pixel block and constitutes one pixel of a mb-pmnne. Decoders 16..18 are simple
becausemoﬁoncompensaﬁoncucm&yismdundant andbmusevanable—lengthdeeoders
merelyneedmdeeodearemmdsetofvanable-lengthcodewords Mmeover,asﬂlesub- .
ptchxma:ebothspanallyandwmporallyredueed theu'ansuuss:onofthemosalcs:gnale
reqmresavu'ylowbm'ate.

Fig.4showsafourﬂlembodxmentofﬂxen'anmtter This embodiment
diﬁ'usﬁommedmdmﬂmmemwduansponmmlmcludes,formhelemenmy
signal E1..E3, alow-bxmauxiharyclementarysﬂeamma maeonwymgalow-qnahty
vemonoftheassomatedelemennrysh'm Morepamcularly,eachmmﬂxaryelememry _
strammaycompnseﬂwDCcoefﬁmmtsofI—plcmmsonly,oanedmammnerasalmdy
explmnedwitlneferencetol’xgs Inmatme,theanxiharymenmsﬁla.maareboﬂl
spahauymdtempomnyreducedvaswnsoftheassocxaudmmnmgml Thelow-bmate
snummayalsoconveyasullpxcmrewhxchlschmcmucofﬂ:eprogr

Amethodofaccommodaung&elmhngdatamﬂxemnsportmfrom
theuansmﬁerwﬂlnowbegimAsdisclosedintheWBGZsysﬁemsstandard transport
packcsmhbenedmmapacketmmnﬁer(PD),WMchldennﬁestheelemenmymthe
packetbelongsto.Oneormoreelemenﬁrysﬂeamsmakeupapmgmmhawngapmgram
number. A typical program may contain three elementary smms audio, video and data.
TheJmmngofseveralelcmentarysu'eamsmtoaptogramlsperformedbygenerahngan
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entry in a program assocxanon tablewhichistmnsmittu_liﬁ&anspmfpackeishavinga
predetermined PID. ‘The program association table contains, for each program, its program

 number and the PID of transport packets carrying a program map table. The program map

tablemcluduahstofﬂleelementarystrumsmahngupﬂ:eprogram andthexrrespectwe
PE&Thepmgrammaptablemayfunhercmmotbumfomaﬂonabomeachdementaxy
mmSudmformauonmuansmmdmtheformofso-ealleddescnptors ]

Inanembodzmentofthemvennon,themosaxcpxcunexsu'ansmmedasa

' .programcompnmngthcelemenmystreamBmand if desired, an audio elementary stream
_asweﬂ.Theassomatedhnhngdaumnansmmedbyumgadmermmepmgmmuble

as mentioned above. The descriptor is designated mosaic _pxctum_desc;xptor. An example of

- relevant syntax in the program map table is shown in the following Table I:

mosaic_picture_descriptor
descriptor_tag 8  uimsbf
descriptor_length 8 uimsbf
horizontal_partitioning 4  uimsbf
vertical_partitioning 4  uimsbf
for (i=0ji<n;i+ + )}
' program_number 16 uimsbf
y
Table I

Herein, the parameters descriptor_tag and descriptor_length specify the type and length,
respectively, of the descriptor. The parameters horizontal_partitioning and '
vertical partitioning indicate how many sub-pictures are accommodated in the mosaic
picture, The for-clause in the syntax indicates which program number is assigned to each
sub-picture, the sub-pictures being ordered, for example, from left o right and from top to

" bottom.

20

Fig.6 shows a first embodiment of a television receiver according to the
invention. The receiver comprises a demultiplexer 40, an MPEG, audio decoder 41, a
loudspeaker 42, an MPEG video decoder 43, a display screen 44, a microprocessor 45 and a

‘remote control device 46. The demultiplexer 40 receives one or more MPEG2 transport

streams TS, each comprising a plurality of digital television programs. In 2 manner known
per se, the microprocessor 45 applies to said demultiplexer packet identifiers PID identifying

' theelemgmary’audioémmAandtheelemenmryﬁdeostfemnVofadésiredprogram,as

well as the PID of the packets comprising linking data L. The selected audio stream A is
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' decodedbymEGaudwdecoderﬂandrepmducedbyloudspeakaﬂ Theselectedvxdeo

sueamedecodedbyMPEGwdeodeooderﬂand:eprodncedmdnsplayscreenM The

_ hnhngdauLmapphedmnnmpmwsortls

mopuanonofthetelevxmnmwﬂlnowbeelumdatedwuh
refereneetoaﬂowchartshowninl’xgs Inastepso themmprmmrecavesfmmﬂxe

'remotecontrolumtarequesttod:splaymemosaicpmm Inastepsl it is checked

wheﬂxusuchamosa:cpxchnexspmentmtheﬁansponmm Thxscheckoompnses
themepnonofﬂtepmgtammaptableandtheanalymofwheﬂmornota '

‘mosaic_picture descnptorxsaecommodated therein. The receiver thus antomaucally

ascertainswhetherornotamowcpwmrexsuansmimdinmetransponsneam If a mosaic
picture is not available, ﬂleprogmmexecuhesasubpmgmm&toallowtheusertoselecta
desuedtelmmonprogmmmaeonvenﬁonalmannet '
' Ifamosmcpxchuexsfoundtobeavaﬂable astep53lsperformedm
whxchtheprocessorapphestherofmemomcelmenmywdeommmthe
demulnplexu- Attlusstage therecuverdlsplaysthemosaxcpwmre.lnasﬁepstl the
m:croprocessordmmthenumberofsub—pmﬂmsfmmﬁnepmeﬁers
honzmtal_puﬁuomngandvemm_pamuomngmtheprogmmmapmble(seeTableD
Using cursor keys on his remote control device, the user may now move a
cursoronﬂxednsplayscreenandselectoneofﬁemb—pwmmsdmphyedﬂmeon In a step
Ss,memcmpmmmdsmmqomdmam.pnd_mmepmmmapmble(m
Tablé I) for the associated program number. In a step 56, the PIDs of the elementary audio
mdvidwsueamsassodawdwithsaidpmgmnnnmbamappﬁedmﬂxedemulﬁplexu The
selectedtelevmonprogmmxsaowbangmceived ‘The microprocessor program returns to
stepSOsoasmawmtanewrequestfordisplaymgthemosaicpxctme.
Fxg.?showsasecondembodlmentofamelevxswnrecewetawordmgm
themvmnon.'merecaverd:ffersfmmth:ﬁrstembodmentmthatxtcompnsesaﬁlrﬂm

* MPEG video decoder 47 and a video switch 48. ‘The further decoder reccives the elementary

stmamEmreprmmungthemowcmgnal ’I‘hedeooderalsorecewesﬁ'ommnmpmcessorﬁ
ﬁlecoordznmXYofthesub-pmnrewmchhasbeenpomtedatbytheuser Whﬂetheﬁrst
decoder43deeoduanddlsplaystheselecmdprogram theﬂmhﬁdecoderﬂrecexvesthe
mosgic stream Em. The further decoder determlm for each macroblock in the elementary
stream Em whether it belongs to the sub-picture haying t_he coordinates. X,Y. If that is the
sase, the macroblock is decoded and the pixels obtained are applied to video switch 48. The
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sub-picture being characteristic of the selected program is thus cut out and displayed as a
picture-in-picture,

This embodxmentm parucularly advantageous when the mosaic signal
conveysapxcnnewhwhtschmcmucofthcassoc:mdprogram For example, if the
Oprah Winfrey show is being broadcast, the associated (still) sub-picture on the mosaic
screen may show a photograph of Oprah Winfrey. At any time, the user can deduce from the
mosaicpmmmztmeshowmbungbmdenst,evmlfmeshowmwmpmﬁlymmpted
forTVoommercxals.Bycnthngoutthe(shll)sub—pxchnreanddxsplaymg:tforsomepenod
ofume,wnfusimmavoxdedasmwheﬂmornotthedmphyedpmgram(mmmmml)m
indeed the selected program (the Oprah Winfrey show).

In summary, the background of this invention is the introduction of digital
television by which a large number of programs is broadcast in a single physical channel. As
nlsdxfﬁcnltforthevxewatogetanovmewoftheservimpravided different kinds of
*Electronic Program Guides® or Channe!ngauonSystems”areenvxsagedfortheﬁmlre
The inveation relates to a very simple system of this type. The method according to the
invention is MPEG2-based and includes the transmission (in a separate program of a
transport stream) of a video stream representing a mosaic picture, the sub-pictures of which
arennnmmevmmsofthewdeommofotherpmgmmsmﬂmmmponmm The
methodﬂmhermdudesﬂwmwsmonofmfomaﬂmwhmhhnkstheposmmofmhmb-
mmremtbmthemompmmumﬂlmepmgramnumber&omwhmhthesub-plm:s
denved Themsaucpxcmreandthehnhngmformanonareﬁlenusedforasxmplenavxganon
system. _ _ :
 In general terms, the navigation system functions as follows. The user is
watching a certain program and wishes to watch something else. He then switches to the
mosmcprogram whlchcanbetoldfromtheotherprogramse.g.bymepresenceofthe
mosaic_picture ¢ descnpmrmmprogmmdeﬁmnon Aﬁerloaungmthemomcpmmthe
program he wishes to watch, the user sends a command to the channel navigation system

informing it of the location of the corresponding sub-picture in the mosaic picture. This can

be done e.g. by *pointing and clicking’. The channel navigation system then translates that
position into a program number using ¢:g. the information provided in the |
mosaic_picture_description. Finally, the channel navigation system sends a request to the
demuitiplexer to select that program.
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1. : Atelevns:onttansmlmforuansnnthngaplurahtyofvxdeoagna]swaa

commonchannel eachvxdeosxgnalhavmgapmgmm number thettansmxtterbemgadapted'

to:
gmaateamosaxcudeosgnalcompnmgaplumhtyofsub-pwnm each sub-
pzcmrerepresentmgoneofsmdplmamyofvideosngnals .
generatedataknhngﬂxeposnhonofeachsub—p:cﬂneonadxsplayscmenmﬂz
thepmgramnumberofﬁmeasmatedvndeoslgnal,and '
_ tmnsmltsaxdmosalcwdeomgnalandhnhngdamﬂmughmdoommm
2. | Aﬁelevisxonﬁansmtherfortmnsmmngaplurahtyofdlgxtalwdeo
signals, eachmgnalbmngﬂansfom—codedintoamspechveelmybnsuum the
transnuttercmnpnsing S
' means for composing a mosa:c p:cture compmmg aplurahty of sub-pictures,
eachsub-p:cmrereptesennngoneofmdplutamyofvxdeomgnals
meansforeneodmgsaxdmosmcpmtmeasaﬁnﬂmelemenmybmu'eam
meansfortransmtﬁngmdﬁnﬂxerebmentarybusttenm,and
meansfortransmxtﬁngdatahnhngtheposmonofachsub-pxcmrethhmthe '

mosaxcpxcmrewmnheassocxatedwdeosxgnal

3. Au'ansmmerasclmmedmclmmlor2 mwhlchatlastoneofthesub-
picnnesmcharactaisucofﬂxewlevmmpmgmnwweyedbytheasmmmdwdwmgnal
4, Amsmxtterasclaxmedmclmmloﬂ wheremthesub—pxct\n'esare

characteristic formpecnveprograms scheduled forlamuansm:ssmn, and thelmkmgdata
includes scheduhng data for programmmg the recetver to aummatzcally dxsplay or record said
scheduled pmgrams. o
S. AtransmmerasclmmedmclmmZ whetemsatdhnlungdatals
transmitted by using an MPEG2 descriptor. )

6. A transmitter as claimed in claxm 2, wherem an elememary bltstxum
includes autonomously encoded and predictively encoded pictures compnsmg transform-
coded blocks having DC-coefficients, and wherein the means for composing the moszic
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pmummmpnsesmeansfmsdecungmeDCeoefﬁmentsofmmomouﬂymmdedpmums

' to constitute said sub-picture.

7. Atelewmnreceiverforteceivingﬁddisplayingsignalsfroma
transmitter as claimed in claim 1, comprising a display screen, a pointing device, means for

-decodingtheprogramnumbuofavideosignalrepresmtedbytheposiﬁonofthesub-picmre
' bemgdxsplayedandpointedatbythepomungdevwe and adapted to select said video signal  °

for display.
8. Atelevmonrecewerformemngdxgnalvxdeos:gnalsbemgu'ansform-

coded into elementary bitstreams, a plurality of elementary bitstreams being multiplexed into
auanspons&eam,oneofsmdbxtsﬂumsreprumhngamomcpnmecompnmga

plurality of sub-pictures, the receiver comprising:

m&nsforreoexvmganddecodmganelememarybmtreamfordmplayona
display screem; |
meansformemnganddecodmgdatahnkingtheposmonofmhsub—pxcture
ofthemosaxcp:cturewxﬂlﬂleassocmtedvxdeosxgnal

user-controlled pointing means for selecting a sub-p1cture from a dxsplayed
mosaic picture, and

conuolmemsadapbdtoxdmhfyﬂxewdeomgnﬂhnhedmthﬂ:eselectedsub—
picture, andmcausetherecawnganddecodmgnmnsmreceweanddeeodetheelemmmw
b:tstramrepresennngmdv:deosxgnal. .
9. ' A receiver as claimed in claim 7 or 8, furtheroompnmngmeansfor
deﬂvingthese!ectedsub-pxcmmﬁomthemsmcagnalmdmeansforsmulmneously

 displaying the selected sub-picture and the associated video signal for a predetermined period

of time after selecting said video signal. |
10. A receiver as claimed in claim 8, wherein said linking data is received in
the form of an MPEG2 descriptor, and wherein the control means are adapted to detect the
reception of said descriptor and to receive and display, in response to said detection, the

' elemenmry bitstream representing the mosaic video signal.

11, A method of transmitting a plurality of video s:gnals via a2 common
channel, each video signal having a program number, the method compnsmg the steps of:
| generating a mosaic video s:gnal comprising a plurality of sub-plcmrcs each _
sub-picture representing one of said plurality of video signals; -
generating linking data defining the position of each sub-picture on a display
screen and the program number of the corresponding video signal, and

This Sheet Has Been Re:
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transmitting said mosic video signal and linking data through said common
12, A method of transmitting a plurality of digital video signals, each signal

being transform-coded into a respective eleme_mary bitstream, the method comprising the
_sﬁepsof: | | |
compomgamosaicp:cturecompnsmgamb—p:cmreforeachaplmahtyof

vxdeosxgnals, ;
- enoodmgsaidmomcpxcmreasaﬁmhaelemenmrybxtsmm

uznsmittingnidﬁmhaelemmtarybxtsuumand o

. transmlmngdatahnhngeachsub-plcmxewithmthemosa:cpxcmremththe

assocxatedvideosxgnal

13. Amethodofmeivmganddispﬂaymgsxgnalsﬁ'oma&ansmmeras

claimed in claim 1, compnmngthestepsofdecodmgthepmgramnumberofavxdeoszgnal
repmwdbymepoaumofthesub-mcnuebangdmphyedandpmnmdatbyapomnng
device, andselecnngsaidvideosignalfordisplay .

14. _ Atelemaonngnalmdudmgaphnabtyofv:deos:gnals each signal
lmwngapmgramnumber,amommvndeosignalcompnmgaphmhtyofsub-pmres each
sub-plcnuerepmenungoneofsaxdplnrahtyofudeomgnals andhnlnngdatadeﬁnmgthe

'posmonofeachsub—plcuueonadxsplayscreenandﬂteprogmmnnmberofﬂw
-con&spmdmgvxdeomgnal

15. An MPEGZ televmon signal mcludmga plurality of digital vxdeo signals,
eachsgnalbeingmnsform-oodedmmarespecnveelemenurymtsmm,afunher
clementary bitstream representing: amosmcpwnnecompnmgaplunhty of sub-pxctures
eachsubpicnnerepresenungoneofmdplmhtyofwdwmgnds,andhnhngdmfor
hnhngenchsub-p:@mmthmthemosa:cpictmvﬁmmeassocxatedwdeos;gnal

16. Asxgnalasclamedmclmmlé wheremsatdhnhngdatanstmnsmlmd
by using an MPEG2 descriptor.
17. Asxgnalasnlaxmedmclum 1501'16 wlmemtherespecnveelementary

bitstreams include autonomously encoded and predxctwely encoded pictures comprising
transform coded blocks having DC-coefficients, and wherein the further elementary bitstream
comprises the DC coefficients of said autqnpmously encoded pictures,




