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i | (57) Abstract

MPEG2- based transmission systems transmit a large number of digital television programs in a single physical channel. Disclosed
herein is a “Channel Navigation System" which allows a user to get an overview of the digital programs provided, and to easily select a
desired program. The method of the invention includes the transmission (in a separate program of a transport stream) of a video stream
representing a mosaic picture, the sub-pictures of which are miniature versions of the video stream of other programs in that transport
stream. mmhodﬁmhuhchﬂesmemmumofhfmaﬁmwhkhﬂnBMMMotmhmb-mewmthemosmcpncmre
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| evision transmtter for transmtting a plurality of video signals via a
ommon channel, each 20 video signal having a program nunber, the
ransmtter being adapted to generate a nosaic video signal conprising a
fplurality of sub-pictures, each sub-picture representing one of said
plurality of video signals, generate data |inking the position of each
sub-picture on a display screen with the program nunber of the associ ated
video signal, and transmt said nosaic video signal and |linking data

t hrough said conmon channel . 25 A correspondi ng tel evision
receiver for receiving and displaying the signals fromsaid transmtter
conprises a display screen, a pointing device, neans for receiving the

| i nki ng data and decodi ng t he program nunber of a video signal represented
by the position of the sub-picture being displayed and pointed at by the
poi nti ng device, and adapted to select said video signal for display.

The invention thus allows a user to select a desired program by sinply
"pointing and clicking" the correspondi ng sub-picture on the. nbsaic screen.
It should be noted that receivers are known per se which allow the viewer

FOR THE PURPOSES OF INFORMATION ONLY

Codes used to identify States party to the PCT on the front pages of pamphlets publishing international
applications under the PCT.
AT Austria GB United Kingdom MR Mazritania
AU Amtralia GE  Coorgia MW Malawi
BB Bashadoa GN Guinea NE Niger
BE Belgium GR Greece NL Nethetiands
BF Burkina Faso h: (i) Hungary NO Norway
BG Bulgasia Ik Trelsad NZ New Zealand
B) Bonin I Tuly M Polnd
B R Brazil » Jspmn 2] Portugal
B3Y Bolarus b+ ] Kesya RO Romania
CA Canada KRG Kyrgystan RU Russian Rederation
cF Central Afiicen Republic Ep Democratic People’s Republic 8D Sudss
CcG Congo of Korsa 58 Sweden
CH Switzertand KR Republic of Kovea St Slovenia
a Clie d"Ivoire Kazaldutan SK Slovakis
CM  Cameroon b A § Liechtensicin SN Senegal
CN Chiaa 1K Sri Laska ™ Chad
Ccs Czechoslovakia w Luxembourg TG Togo
CZ  Caech Republic LV  Lavia T Tajikisen
DE Germany MC  Momaco ™ Trinided and Tobago
DK Deumarsic ™MD Republic of Moldova VA Ukraine
Spain MG Madsgasear uUs Uhnited States of Amesica
F1 Finland ML Mall vz Uzbekistan
R France MN Mongolia VN Viet Nam
GA Gabon




to easily select a desired progran1by p0|nt|ng and clicking an associ ated
sub-picture on a 5 nosaic screen. Japanese:pateht appllcatlon JP- A-1- 246972
di scl oses a television receiver which creates the npsaic picture by
sweepi ng the tuner along a pIuraI| of—vi:deo channel s and di spl ayi ng smal |

| mages for sal ?@gﬁa =S T ARG BgEﬁg a nosaic picture.

patent appllcat|§ A OTﬂBMS gcl oses a security systemconprising a
] pduje to which the sources are

connected and whi ch conposEs the 10 nmosai ¢ screen. The sel ected source is

di spl ayed as a sfrkinkéifient Ghdhidfholl for BaRmetting AR fRR&Rng videbRraals! N t hese pri or

art receivers, the relation between the position of a sub-picture and the

associ ated video programis known because the receivers create the nosaic

pi cture by thensel ves. However, the neans t’herefor are conplicated, require

a huge anmount of (often digital) nenory, and render such a receiver

consi derably nore expensive. 15 Furt her aspects of the

i nventidbn relate nore specifically to transm ssion and reception of digital

vi deo S|gnals A known nethod of transmitting digital video signals is
di scl osed in mmmlmm‘fnforrmt i on technol ogy - Generic codi ng

of novi ng pi ctures and asso#'ﬁkgﬁagﬂ m}dé Wﬁqglf %ﬁi@
1993-12-01, al so known as the systens stan ar(jmd no

conprises the mﬂsmemmm@ommumwammfmmmmm
el ementary bitstreans, and nultiplexing said elenentary bitstreans

5 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
10 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
15 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. ' | | |
According to a first aspect of the invention, this object is achieved by a
umwmumtnmmmnmrﬁn1nmﬂﬁnmga1mnﬂnyofvdu:sgm&rﬁaacmmnmncmmmﬂ each
20 vukn:mguﬂhwwnga;mqymnrmnﬁwr1heuanmnuurbangadeadu:guumnearmuam
'wua:mgmﬂcompnmngapmnﬂnyofsﬂrpwmms each sub-picture representing one of said
phmﬂnyofvukosgnﬂm;mmumedmnhﬂhngﬂw;mmnmnofumhsdrpmﬂueonadmphy
" screen with the program number of the associated video signal, and transmit said mosaic

. video signal and linking data through said common channel.
25 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 d_isplay device, and adapted to select said video signal

| for display. : ' This Sheet Has Been Replaced

N e




into a transport stream The known NPEGZ transm ssion systemls a

packet - based nul ti pl ex s\ybisSheet HaaBéenRe gs to one
el,ementary stream of vi deaﬂmm e Hﬁf‘%ra@ I ement ary streans
make up a program An MPE ” reamymmtptﬁ n pI urallt of
prograns is tr3¥RMBPM¥d t hrough a single p annel 25FPCT ’g’"

According to a second aspect of the i nvent i on a television transm_tter for
transmtting a plurality of digital video si als each si gnal being

t f ded int t

composi ng. & mosal ¢ pi ot ur o A BRER I8 ARy 3 sk 8 AR PRl BY tinpt)
rep(rjesenti ng 0ﬂWnMd¢hrﬂghhthmemmmMncodl ng

said nosaic picture as a ;g Ber e F EH@ goggagﬁim%wmm
transmtting said 30 furt mﬁ‘?? @%b'h g%?i@ ans

transmi ttl?g daﬁmrdcqsﬁont i digiel pide?jhgmls.aﬁ anmtlth mfmn:rmmnb tgtdigmlwbot hmgnals
nmosai c picture,w 0 e .su ctur Wi t.hin

t he m)sgl C p{ ﬁw%gﬁm@aﬁ\éﬂgq ﬁﬁ%‘?ﬂﬁﬂ? M"s@gﬂgq
associ ated vi dwﬁwmﬁhﬁwmws "0 1993 £2-01\Ve2 50 krdivn aidtthe

| east one of t e sub p| ctures is characteristic of, the tel evision program
conveyed AVENDMFPEGRE: standard. The known method compnmtheswpsofmcoﬁng smc?vxdeo

signals into respecuve elemenmy bitstreams, and multiplexing said elemenury' bitstreams
: inmaMsponsmm.ThehownMPEGZmnmisﬁm;ymmisapacket-basedmmﬁplex
10 system. Bachmsponpacmbelongmoneelemmmymamofvideo,audioordm 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
15 respective elementary bitstream, comprises means for composing a mosaic picture comprising
- @& sub-picture, each sub-picture representing one of said plurality of video signals, means for
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
20 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.
25 aTVcommudal;necomspmdingtelevisimmeiVermmpﬁsestmdeﬂvmgme
selected sub-picture from the mosaic signal and means for simultaneously 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. '
30 . 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.



by the associated video signal. It is thereby achieved that a user’can
clearly recognize a programon the nosaic picture, even if the "real”
programis tenporarily. interrupted by e.g. a TV comercial. The
correspondi ng tel evision receiver conprises nmeans for deriving the sel ected
Sub-picture fromthe nosaic S|gnal and neans for S|nultaneously dlsplaylng
t he sel ect ed ywig¥ghggt Ure and the "associ ated video signal foicihn
predet erm ned period of tine after sel ecting said video signal. |s
prevents confusion as to whether or not a pgogramis indeed the selected
programif, at the time of selection, a commercial is transmtted. In .a

further enbodi nent, the s tilsugllyc m:bmmmmmmaﬁcmdammmeuﬂy
prograns sche |ncJudes
Schedul I ng dM%%%%WVW%@%W g o,
record sai d sDO<deffieinty, mancembodimént bf thetransmitter, cthi efeamsofor cCompesing the nikaic
programed to,gutonati.cal di.s or I rd.a.desi rogram
borating. andieATesp mwmwmﬁwww
3 5 toconsumtemdsub-pmnne ‘The mosaic picture can thus be derived from the encoded video
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| patent application. -

BRIEF DESCRIPTION OF THE DRAWINGS |

| Fxgsl-4showembodimentsofatransm1tteraccordmgtoﬂxemvennon
15 Fig.5 shows a flowchart illustrating the opera:ion of a decoder shown in

Fig.3. | . oo . '

- Figs.6-7 show embodiments of a television receiver according to the
Fxg.Sshowsaﬂowchartmusuanngmeopexauon of the television
20 receivers shown in Figs.6-7.

IﬂﬁKHUPTKMRCE’BNB%JDHMENTS _ : :
Flglshowsaﬁrstembodnmeutofauansmtwaccordmgmthe
invention, The transmitter may be located at the head-end of a cable network. The
25 wansmitter receives a plurality of video signals by respective satellte, terrestrial or cable
ﬁmamu!ﬁuﬁﬂhnwo hiszﬁmnaoﬂbﬂhmevukoaumﬂsVl V2, and V3 are shown.
TheyareapphedtoMl’EGvadeomcodersz Sand4 respectwely Said encoders are
adapwdw_mcodeandwmpmssmerespecnve_vmeomdmwcmdmgto“lsmmcw
. _ 13818-2: Informationtechnology Generic coding of moving pictures and associated audio
30 information - Part 2: Video®, 1993-12-01, also referred to as the MPEG?2 video coding
 standard. Their output signals are elementary bitstreams B1, 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



Usual Iy, an elenmentary MPEG vi deo bitstreamincludes autonously encoded and
priedi ctively encoded pictures conprising transform coded bl ocks havi ng
DC-coefficients. In an enbodi ment of the transmitter, the means for

conposi ng the nosaic p| cture conprises neans for sel ectl ng th I%?
coeficients of YOI qeq pictures 5 to constitute said subPFFBPHUI2S The
nosai c. pi cture can thus be derived fromthe gncoded video signals by using
a sinple MPEG decoder. The npsaic picture | s both spat iall y and tenporally

reduced and rw %}l@g%éﬂ
Pat ent Appl i cat1*on %’s%b prop‘ﬁg es a te‘fcﬁw sl on SI gna tran@nﬁ?%g%m

and recepti on an5*Sanb-pichiresiedcupy 8 telesisioniscresna Contoel ciguit A4 iis furtheradapted to read-
oy S i 85 P Bl Lol i) VI Sl gl i
‘enbodi ment s of wmmﬂwwsm&mﬂngmwmlamm bitstream Em.
i g 3. F geSo.In °““em€ghsa'e'a'sﬁé%§ha RTCORGRER Vic Y2y Y3 130 50 are B plerpLby
i nventi on. amulnpleuersmtoamsportsn'eam'rs. However,ﬂxeelementarystream\fmmayalsobe
| .. mmﬁmdaammmsponmmmmunuismuadapmmm :
linking data L and to add said linking data to transport stream TS.
Fig.2 shows a second embodiment of the transmitter. This embodiment
10 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
Oprathfrey Thxsembodxmentmadvantageousmtbatthemosmescreenatthemver
15 mddearlymdmmesmaﬁleOpthm&eyshowmbmngbmadcast,evenﬁmepmgmmm
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
 elementary streams E1..E3. They are read from a received transport stream TS1 by a
20 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
genetatmg 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.
25 - Aslsgeneta.llyhownmtheﬁeldofvxdeomcodmg each elementary
* stream E1..E3 includes autonomously encoded pictures (J-pictures) and predictively encoded
”pxetures (Pand B-pictures). The encoded pictures comprise blocks of coefficients,
representing spectra.l components of the video signal. The DC coefficient of autonomously
encoded 'blocks_represents the average pixel value of an 88 pixel block. This applies in
30 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 a 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



Fig. 8 shows a flowhart illustrating the operation of the television 20
receivers show in Figs.6-7. DESCRI PTI ON OF EMBODI MENTS Fig. 1 shows a first
enbodi ments of a transmitter according to the invention. The transmtter
may be | ocated at the head-end of a cable network. The 25 transmitter _
receives a plurality of video signals by respective satelite, terrestrial
or cable rec®OA5R89 not shown). In the Figure, only three v?%ﬁﬂ”%mﬁﬁbls Vi,
V2, and V3 are shown. They are applied to gPEGQ vi deo encode. 2, 3 and 4,
respectlvely .Sai d encoders are adapted t 0”encode and conpress the

{:zﬁﬁglt l)\éi Vﬁ%eneﬁﬁ%g%o I'ng Wl ng pi cﬁ%ssom afméfﬂ; g)rd@ %@E’
i nf or mation awalit:the neéxt pidture start code.3If 1 pitturenisao Irpicture; b decodes sudvessivelyG2
B oot Yoo b o e 300 e AR RS0 g
circuit 1 which conprisefn afstep 3Sathe decallen decodescdnd autputs the T 2beffivintvofral | cal
zﬂgsglrrrc)!tﬁ 11 anggﬂp ch S@tg)g gBl e‘['ﬁl’gﬁ:%t @S a_smal éq Si ér@ adlockyp ;i
tothedetachonofanend—of-blockmdearedmded In a step 37, it is ascertained whether
' dlmodsofanmaﬂﬂod:mwebumtmmxmwd Askmgasﬂmtuxmmﬁwcmw,mwdammx
returns to step 35. In a step 38, itxsascmainedwhethuanmacroblocksofashcehavebwn
pmxz&wd.Askmg:uthn:snmnhecmw.ﬂmtkcmkrnﬂmmsusmnp34 Finally, itis
10 muedmaateg”wheﬂmaﬂshmofﬁemmhavebeenmm&&longasm
hlmtﬂwcmm,mmdumaunumnanaq;33lfdlﬂnzshwebum;nmxmwd,medummu
-mmnnsu)ﬂgp301numkru)unnmlhenaulimnmzxmthebnmmnmn
Thedaxﬂhr&msennwmiheIK!emﬁﬁmmnmtfl1xmmmsﬁmm:ﬂm:qmn
bitstream. SmdcuﬂﬁmaMman:sﬂuuuuiu)nweneqnmnuananandtmuxmnﬁn1nnumuny
15 14 (see Fig.3). BachDCcoefﬁcxentrepruentsﬂleaveragelummaneeorchmnnnancevalue
ofanSﬁslmnﬂbhnkandcomnmmwsonepmunofasubyummahIkxo&uslG"ISauasnmmz
baammxmnhmcmmmm&nhmcumuuyisnammduu:umlmummewunmhﬁhnmhduMMam
merelyneedmdeeodearemmdsetofvanable-lengthcodewords Mmeover,asﬂlesub- .
Imnuussuelxuhqmnmnyanduummuanynahuzd ﬁanumnuﬂmmxofﬂwunmmu:mgmﬂlﬁn
0 nnmmszlwuyhnvbmnm&

Fig.nhowsafouruumbodmmtofmemmm This embodiment
dﬂﬁusﬁmm;ﬂwihud:ntmnthenuxnmdtﬂquntmnnnnTSInummks,ﬂﬂeadadhmumumy
signal E1..E3, alow-bxmauxiharyclementarysﬂeamma maeonwymgalow-qnahty
\mmmnofmgasmmmmdéhmmwnysuam:hﬁuepuhmmmw,amhamdhuyehmmmny

2 ﬂnnnxnmycnnquuethetﬁ:cmﬁﬁmumsofnpumnesonhucbﬁmmd:naJnmmmrasaMaMw
enﬂmmqlwﬁhxe&mumztn!ﬁgs nxﬂmtaue,ﬂxumuﬂuuyshemms!ﬂa.Eaaansbmh
spunﬂyamlmnmmmnynummwAmmumsofmewummuarmmmsumﬂ Thekwwhmmz
nmmnnmyahocmueyasuupMMnewmumlscmummuuMcofmmpngr~ '

AAnnﬂmdofammnmm&ﬂmgﬁmlmhmgdmaunmgummmunsmumxﬁmn

30 1heuamnmmgrwnlmmwbegﬁmn.Asdkdouﬂinihehﬂﬂﬁizqwmmmsswnmnd transport
pm*:azmehnnnuiwnha;mdhuxdaﬂ&kx(!ﬂ»,HMMmldandksﬂm=dmmamnqrﬂnmnlﬂw
mukutwkmgsuuChmomnxneehnmmﬂnrﬂunmmnumeqpapmmmnnhwwngapnmumt
number, Anqnwﬂ;nqpmnnmycmnmnthmedhmumuysnamm mmnavuhoamidma
TheJmmngofseveralelcmentarysu'eamsmtoaptogramlsperformedbygenerahngan



4 respective sections of a picture nmenory 13 under control of a control
circuit 14 such that 4*4 or 5*5 sub-pictures occupy a tel evision screen.
Control circuit 14 is further adapted to read- out the picture " nenory 13
SO0 as to obtai n&%c video signal Vm Said signal Vmis apg Ei.

further MPEG e for encoding into a further elenentary tstream
Em ‘5 In the enbodiment shown, the el ementary bitstreans [err] and Vm are
mul tiplexed by a nmultiplexer 6 .into a transport stream TS. However, the

el ementary stregiy\ida Rsdidation MieTvhich ds Genstitieia tiinSport E&Whivm ga

stream Control circui 4 js further adapted ener a in data L
and to add sai mmmmm @&%m t}"f‘glh JBJppgram
enbodi ment of thc ddr PR géorg ¢ 8 prébrirh Qﬁ?ﬁmgnm@prw
in that the video si gnaFﬂe V1. V%ﬁ ow | ocad generat by a res_pectlw
;qdaqhgurrespectwe

source (not shoﬂhkmdmadlstoﬁﬁeemﬂgbm the Programi

pi cture, for m Qﬁ& CaPfoxt
program - As n examﬁg%(@?l gnéolM conveys t ‘é’% h W reéaﬁ

wher eas auxil i amgmlmﬁmmmmm descxpiars; ey . Th| S

embodi ment is advant ageous i Qwﬂfmﬁé M%&&?gm ﬁefggi
clearly indicates that the &Q)rah ntrey snow | s bel ng broadcast, even

the programis programcompnmngtheelememarysuumBmand if desived, anaud:oelementarystream
_asweﬂ.Theassomatedhnhngdaumnansmmedbyumgadmermmepmgmmuble
10  as mentioned above. The descriptor is designated mosaic._picture_descriptor. An example of

: relevantsyntaxintheprogrammapubléisshowninthefollo'wing'rablelz

mosaic_picture_descriptor
descriptor_tag 8  uimsbf
descriptor_length 8 uimsbf
horizontal_partitioning 4  uimsbf
vertical_partitioning 4  uimsbf
for (i=0i<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
15 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. o
B 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 |
20 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 T§, uchoompnsmgaplumhtyofdxgxtaltelemmnpmgmms In 2 manner known
per se, the microprocessor 45 applies to said demultiplexer packet identifiers PID identifying
' theelemgmaryaudmsmmAandtheelemenmrywdeostremVofadesuedprogram as
25 well as the PID of the packets comprising linking data L. The selected audio stream A is



tenporarily interrupted by a TV commercial. Fig.3 shows a third enbom
of the transmtter. In this enbodi nent, the video signals to be transmtte
are assuned to be already avail abl e as respective MPEG el enentary streams
El.. E3. They are read froma received transport stream TS1 by a 20 o

derrul I pl exerwgmgpl rectly applied to nultiplexer 6. Theyg%w
for

applied to conposing circuit 1-which now conprises neans 1
decodi ng the el ementary streans and generatg ng the respective sub-picture.
Sai d means may take the form of MPEG decoders in accordance W|th the MPEG2

vi deo stand de Mi%ddﬁﬁ@dﬁdw%daﬁauaed %ﬁw
wi 'l now be expl ned i S generall known int
field of V|ME@ mésewé?ﬂéﬁ‘?d?t% q#éfxlmscreen

aut ononousl| yﬁﬁni%ml,ggw" o8 S0 48, and predl ctively encoded
pictures (P and B-pictures). The encgge

d.pi-ctures cwgiorlse bl ocks of
coefficients, representi @emﬁ eblpwwlﬂlhe DC
coefficiegt

. Qferdidb 46 Howehatt [0} efie rﬁ,&u@w;@gﬁ”o
val ue of an 8*8 pi. xe? bl ock.. Thi gsz?p h| Iei*s<§|$ﬂi'£§g particular to a %ﬁ'ﬁ&%

of the |-pi WM@M»WMWM deastep, itds chi®ked | | now

30, "t he docarier RS HoBle fickfl @ proHahl R b 19, Ty el brtpled™

re e 1S

encount er ed. thmpmrofrthmm mnﬁablﬁcldtheanalyﬂsofwheﬂmornota
| -mosa:c_pxcm:edascnptonsaecommodatedﬂlemn 'l‘herecexverthusantomaucally
10 ascertainswhetherornotamowcpwmrexsuansmimdinmetransponsneam If a mosaic
picture is not available, ﬂleprogmmexecuhesasubpmgmm&toallowtheusertoselecta
desuedtelmmonprogmmmaeonvenﬁonalmannet '
' Ifamosmcpxchuexsfoundtobeavaﬂable astep53lsperformedm
whxchtheprocessorapphestherofmemomcelmenmywdeommmthe
15 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
cursoronﬂledisplayscreen'andSelgctone'ofﬁ'esﬁBQMdispkyedﬂmeon;Inastep
<0 Ss,memicmpmmmdsﬂzgcurmqoordinates.and_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.
25 . Fxg.?showsasecondembodlmentofamelevxswnrecewetawordmgm
themvmnon.'merecaverd:ffersfmmth:ﬁrstembodmentmthatxtcompnsesaﬁlrﬂm
 MPEG video decoder 47 and a video switch 48. The further decoder receives the elementary
stmamEmreprmmungthemowcmgnal ’I‘hedeooderalsorecewesﬁ'ommnmpmcessorﬁ
> ~ the coondinates X,Y of the sub-picture which has been pointed at by the user. While the first
30 decoder43deeoduanddlsplaystheselecmdprogram theﬂmhﬁdecoderﬂrecexvesthe
mosgic stream Em. The further decoder determlm for each macroblock in the elementary
suumEmwhethernbelongsl;othe_subrp:cmrehaying t_he-ooordm_anes.x,Y.Ifthansthe
sase, the macroblock is decoded and the pixels obtained are applied to video switch 48. The




now being received. In a step 31, the picture coding type acconodated in
the picture header is decoded. In a step 32, it is ascertained whether said
pi eture coding type indicates that an |I-picture is being received. If
that is not th h decoder returns to step 30 to await t §xidoass
picture start ?%@?ﬁ%#ﬁthe picture is an |-picture, the decodel"?ﬁ',IB
successively awaits the reception of a slice hgader (step 33) and the
reception of a macroblock (step:34). In a step 35, the decoder decodes and
out puts the DC Gagipfchie Bihg Charactiristiblof e shcciad Proghem ds! e it SR @he disPlifed dse
a step 36, the sybSequent coefficients of a block up to the detection of an
end- of - bl ock codctaeAn-PCRr ded. In a step 37, it is ascertai ned whet her

al | block of a macrobl ock haygishabpdidieRCR Jaftibtulafly adodthgBbus! Wik thé nivedic kighal
case, the decoder returns to step 35, I'h‘a step 38, it Is ascertained
whet her al | nacrcobveys a<pictire which is sharacteristiscof the progean. JFeg examplgaif the

o & Step 36 S oaT Wy, fich s Biiok rodSily, e afshililed Yeuth bl pickle 58 e/ bt

as that is not tsoreesamy showna photogthph of OpminWinfreys As gy ime} theaiser exni deducetfaare the

Pech PrOCeS I8 6 ot il ok 1 s SR S

for TV commercials. By cutting out the (still) sub-picture and displaying it for some period
of time, confusion is avoided as to whether or not the displayed program (commercial) is

10 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
it is difficult for the viewer to get an overview of the services provided, different kinds of -
"Electronic Progtam Guides* or *Channel Navigation Systems® are eavisaged for the futre.

15 The invention 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
h;mmuniuumm:fav&bommumlnmnsaﬁhga:mmﬁcp&mue,mesmrpmmnnofwmkh
are ministure versions of the video stream of other programs in that transport siream. The
method further includes the transmission of information which links the position of each sub-

20 picture within the mosaic picture with the program number from which the sub-picture is
derived. The mosaic picture and the linking information are then used for a simple navigation

 In general terms, the navigation system functions as follows, The user is
watching 2 certain program and wishes to watch something else. He then switches to the
25 mosaic program, which can be told from the other programs e.g. by the presence of the
* mosaic_picture_descriptor in its program definition. Afier locating in the mosaic picture the
pmgmmxhewmﬂwﬁuaumum,ﬂmwumfsmdsapumnmndtoﬂmuﬂmnmﬂxmw@mﬁonswmmn
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
30 position into a program number using e.g. the information provided in the |

| mosaic_picture_description. Finally, the channel navigation system sends a request to the

demultiplexer to select that program. '



The decoder thus extracts the DC coeffici .of 1-pictures fromthe input °
bitstream Said coefficien subj ected to inverse quantization and then
stored in nenory 15 14 (see Ej \m‘\coefficient represents the
average | um nance or chrom nm“ﬁ 8*8 pi xel block.and -
constitutes of as ‘uret Decdders 16. .18 arep cause
WiFosidv Eg:ﬁ&k:ﬁe 208

noti on corrpensa%r on cr rcuitry i s redundant, and because vari a engt h
decodérs nerely need to decode a restrict ecb set of variable-length

codewords. Moreover, as the sub- pictures are both—spat.r_aL_l_y_a,ad_t.ernporally
reduced, the%ﬁﬁsm ssion of the nosaic signal-Em requr res very Iow

bitrate. Fi g.4 shows a fourth enbodi neat=61 _then Beerr |

enbodi ment differs. fromthe thre]nd _ B( | tream TS1.

i ncl udes, for each denent ary Tgivar,, -t :
0 == '

el ementary stream Ela.. E3a cofveying=e=t
associ ated el enentary stream “Bre particul arl y ‘each auxil i ary elenmentary
2 stream may conprise the DC coefficients of I-pictures only, obtained in
a manner as already explained with . reference to Fig.5, In that case, the

auxlfary stréams Ela. ESaQ&lmmmpuM@tmmmmmwawm via a

Cer e o RS e VD e ¥ e e et i it

accommodat i ngp:t he Irnkr ng data in the transport stream from
mwammmwdwsenﬂwmpnmsapmnhtyofsub-pmnes each sub-
5 pzcmrerepresentmgoneofsmdplmamyofvideosngnals .
generatedataknhngﬂxeposnhonofeachsub—p:cﬂneonadxsplayscmenmﬂz
thepmgramnumberofﬁmeasmatedvndeoslgnal,and '
tmnsmltsaxdmosalcwdeomgnalandhnhngdamﬂmughmdoommm

channel.
10 2. | Atelevisxonﬁansmltherfortmnsmxmngaplurahtyofdlgltalwdeo
signals, eachmgnalbmngﬂansfom—codedintoamspechveelmybnsuum the
transnuttercmnpnsing o
' means for eomposmg a mosa:c p:cture compmmg aplurahty of sub-pictures,
eachsub-pzcnuezep:esennngoneofmdplmmyofudeomgnﬂs |
15 meansforeneodmgsaxdmosmcpmtmeasaﬁnﬂmelemenmybmu'eam
meansfortransmtﬁngmdﬁnﬂxerebmentarybusttenm,and
_ meansfortransmxtﬁngdatahnhngtheposmonofachsub-pxcmrethhmthe'
mosaxcpxcmrewmnheassocxatedwdeosxgnal

3. Au'ansmmerasclmmedmclmmlor2 mwhlchatlastoneofthesub-
2) 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. '

25 5. 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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30 the transmtter will now be given. As discl ose EGZ syst ens
standard, transport packets are | abelled vm m qu ﬁl‘t ifier (PID),
whi ch identifies theeerreraLry streamthe One or nore

€l enentary streans makje ups Jrameaving a program nurrber At ical :
B\BERS flams: audi o, vi deo anmgg"“
EBis i nfjo a Brogramls performed by

j oi ni ng. of several el emEnNtary
generating an 6 entry in a pocr ion table which is

transmitted in transport packets havin i |

aseoci at i on 1 aBIPBIT SRS Henth og AaHeens S5 R Sereleds i auionlingd Mﬁ%
of ]trgnspolrt Fm:?@tgﬁuzaﬁ[mm@mr 1(:)gram rrapkt abl e. TEe program map t?ﬁl e

i ncludes alist_o e eleme r eans in rogram, a eir
respective 5 7pI Ds. The pr ﬁ%*‘% @ﬁﬁgﬂ“@? e‘ﬁ‘%&a’f‘@%‘rﬁw

i nformation ab%ﬁ%@lﬂﬂwmlr&ﬁﬂnﬁﬁ diisplyPsciein| @'pointing deviee]i théans! for

in the formof so-called descrlptors I n an epbodi nent of the I nvention,,
the nosaic [ ceeodingshe progmm mumberof avidroctignahrepmapnted; by, herposition of e sul-picture

stream Em and, Ms%ﬁhwmmﬂgmmww”wmmm E
for display.
8. Atelevmonrecewerformemngdxgnalvxdeos:gnalsbemgu'ansform-
coded into elementary bitstreams, a plurality of elementary bitstreams being multiplexed into
10 auanspons&eam,oneofsmdbxtsﬂumsreprumhngamomcpnmecompnmga
plurality of sub-pictures, the receiver comprising:
| m&nsforreoexvmganddecodmganelemenﬁryhitstreamfordisplayona
display screen; _ -
. meansformemnganddecodmgdatahnkingtheposmonofmhsub—pxcture
15 ofthemosaxcp:cturewxﬂlﬂleassocmtedvxdeosxgnal
user-controlled pointing means for selecting a sub-p1cture from a dxsplayed
mosaic picture, and
conuolmemsadapbdtoxdmhfyﬂxewdeomgnﬂhnhedmthﬂ:eselectedsub—
picture, andmcausetherecawnganddecodmgnmnsmreceweanddeeodetheelemmmw
20 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. |
25 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
' elementarybxtsueamrepmnungmemosaxcvxdeosxgnal
11, A method of transmitting a plurality of video s:gnals via a common
30 channel, each video signal having a program number, the method compnsmg the steps of:
| generating a mosaic video s:gnal comprising a plurality ofsub-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
screenand&eprogmmnumberbftheoorrespondingvideosignal,and

This Sheet Has Been Re:
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as well. The associated linking data is transm tted—by USing a descri ptor-
in the programtable 10 as mentlo_,d.&ave The de gnat ed
nosai ¢ picture descri PLOb—AR=EXH] eq r el evant. iﬂw mL“ gram nmep
table is shown in the Y} ofdigwi ”gﬁ"_le nyabl I , par amet ers
descriptor tag and deshrl pt oF: )i fy the type and | ength,

respectivel yWQﬁSIZﬂQQ descr--+—-~pt0r ‘The paranetefs horizontal PeRIBISM0RSS ng and

vertieal partitioning indicate how many sub-pictures are accommpdated in
the nmpsaic 15 picture. The for-clause in the synt ax i ndicates which program

nunber is assigned to each, sub:pictur th i ctures belng ordered, for
exanpl e, fromleft tmm“gaﬁwo YQ‘GTP U"i BH‘F“ wgh i commen
enbodi ment Wel evi sion receiver "according to the i nvent ion. The

recei ver conprises a’ derrult | exer 40, an MPEG audi o decoder 41, a 20
| oudspeaker ¥, an MPEG W @%MS%W@M@WMMNM

mcroproceswf&mﬂﬂmgﬂa@ FRPHOL clithias) i GhBdd e
recerves one or nore MPEG2 transport streams TS eac'n conprising a

pl ur al i t ySofsteis@ft al tel evision.prograns. In a manner known per se, .the

m cr gprocessor 45 ap ch w% éﬁ"ﬁilgf
I dentifying the el enent udio s reamb%h ﬁ ﬁemenﬁgry vi tdeo r%amv
of a deswechnmm as N

- enoodmgsaidmomcpxcmreasaﬁmhaelemenmrybxtsmm

| uznsmittingnidﬁmhaelemmtarybxtsuumand o
10 . transmlmngdatahnhngeachsub-plcmxewithmthemosa:cpxcmremththe

assocxatedvideosxgnal
13. Amethodofmeivmganddispﬂaymgsxgnalsﬁ'oma&ansmmeras

claimed in claim 1, compnmngthestepsofdecodmgthepmgramnumberofavxdeoszgnal
repmwdbymepoaumofthesub-mcnuebangdmphyedandpmnmdatbyapomnng
15 device, andselecnngsaidvideosignalfordisplay .
14. _ Atelemaonngnalmdudmgaphnabtyofv:deos:gnals each signal
lmwngapmgramnumber,amommvndeosignalcompnmgaphmhtyofsub-pmres each
sub-plcnuerepmenungoneofsaxdplnrahtyofudeomgnals andhnlnngdatadeﬁnmgthe
'posmonofeachsub—plcuueonadxsplayscreenandﬂteprogmmnnmberofﬂw
20 -con&spmdmgvxdeomgnal
15. An MPEGZ televmon signal mcludmga plurality of digital vxdeo signals,
eachsgnalbeingmnsform-oodedmmarespecnveelemenurymtsmm,afunher
elementary bitstream representing a mosaic pwlme compnmg a plurality of sub-pxctures
eachsubpicnnerepresenungoneofmdplmhtyofwdwmgnds,andhnhngdmfor
2i hnhngeachsub-p:@mmﬂmthemosmcpictmvﬁﬂ!theassocmedwdeoszgnal

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

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

: Thl



25 well as the PID of the packets conprising linking data L. The sel ected
audio streamA is 7 decoded by MPEG audi o decoder 41 and reproduced by

| oudspeaker 41. The sel ected video streamV is decoded by MPEG vi deo
decoder 43 andvg g%ggyced on display screen 44. The linking data L.is
applied to mecr % §sor 45. The operation of the television 855 i | |
now be elucidated with 5 .reference to a flowhart shown in Fig.8. In a :
step 50, the m croprocessor receives fron1i renote control unit a request
to display the nosaic picture. In a step 5 ;ﬁst i s checked whet her such a
nosai c picture is present in the transport stream TS.- This check conprises
the reception of the programnmap table and the anilysis of whether or not a

nosai ¢ picture deschrigptor i s acconmodat ed therei n r e ?iver t hus
automaly 10 . ascertSiﬁs_mhsLhaL_nL_nQL | |

cture itted in
the transport stream |f .a npbsaic pictfre i s not ilaple, the fgrogram
executes a .subprogr 52 to allow the pser to sel a deéhr d tqlevision
programin a conventY$nal - R
V3 ' | 1: es | [®
- | TS
P J 12} 1] 10 —
I 4
5
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If a nosaic picture is found to be available, a step 53 is perfornmed in
whi ch the processor applies the PID of the npbsaic el enentary video stream
tq the 15 denultiplexer. At this stage, the receiver displays the npsaic
picture. In a g% the m croprocessor derives the nunber

sub-pictures fr ﬁ? araneters horizontal partitioning and 3@??#5@“”5
partitioning in the programmap table (see Table I). Using cursor keys on
his renote control device, the user may nogz e a cursor on the display
screen and sel ect one of the sub-pictures }ﬁ?ayed thereon. In a step 20
55, the mcor reads the cursor coordinates, and scans the program map table
(see Table |I) for the associated progran1nunber In a step 56, the PIDs of
the el ementary audio and video streans associated with said program number
are applied to the denultiplexer. The selected tel evision programis now

bei ng recei ved. The ni crorf oEéssor programreturns to step 50 s to
await a new request fof di ayrng tne C pictare. 2o
Fig.7 shows a secdffl efbod} nERt of a tel evifsion receiver accordilng §pgt he
i nventi‘on. The recet di T f toi
conprises a further MPEG vi dE® decodef 47 gnd a video switch 484 Th
further decoder receiv t mertaty-streanrErmrrepresentrg—ihe saic
signal. The decoder alZ# cei vgs froh1nicrgprocessor 45 the codqrdi pat es
X, Y of the sub-picture which has"b?an pofnt ed"st by the user. Wil e}tjad
first { 4 4 1 —
| r
v v ¥ 29
i Em
5 — >
7 1. 215
14 _ _ L ‘;;)

_~ El \
E Ela
51 .
: 3 E2a _ ('6
75\ ) ESa 1 TS2
Bt Ik tSn Rakt=t bt _ >
v+, 181 17 } 16
Hs
5
, ' v ¥ ¥ ! y Em_
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— 30 decoder 43 decodes and displays the seld program the further decoder:

<

47 receives the nosaic stream Em The further decoder determ nes for each
macrobl ock in the el enmentary stream Em whether it belongs to'the
sub-picture having the coordinates XY. If that is the casercﬂﬂﬁyﬂﬁﬁﬁoblock

+ 1's decoded and pi xel s obtained are applied to video switch 48. The 9 .
Saelf

19. 04. 1996 ¥ : A television transmtter for transmtting
a plurality of video signals via a co Shannel, each video signal having
a program nunber, the transmtter being pted to: generate a npsaic video
signal conprising a plurality of sub-pictures, each sub- 5 picture
representing one of said plurality of video signals; generate data |inking
the position of each sub-picture on a display screen with tthe program
nunber of the associated video signal, and transmt. sai d npbsaic video
signal and linking data through said comon

L
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36\
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channel . 10-2. ~Atelevision transmtter for transmtting a
plurality of digital video signals, each signal being transformcoded into
atrespective elenmentary bitstream the transmtter conpri'sing: neans for
conposi ng a nnsalc icture conprising a plurality of sub- plcture each
sub-picture repP@? g one of said plurality of video signal®T ”h%ﬂwygfor
encodi ng sai d nosaic plcture as a further elenentary bitstream neans for
transmtting said further elenmentary bitstr and nmeans for transmtting
data linking the position of each sub- plct ;ﬁgm thin the nosaic picture

wi th the associated video signal. 20 3. Atransmtter as
clainmed in claiml or 2, in which at |east one of the sub- pictures is
characteristic of the television programconveyed by the associ ated vi deo
signal . 4. A transmitter as clained in claim1 or 2, wherein
the sub-pictures are 25 characteristic for respectlve progr ans scheduled
for later transm ssion, and the linking data ijpgludes schedul ing data for

progranm ng the receiver tOWyFtAcal I or pepPprd said

TS v | _“4/44
—ltD

\f\ PID ¥

40D
4

FIG.6
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schedul ed prograns. 5. Atransmtter as clained in claim2,
wherein said linking data is AVENDED SHEET 10

19.04. 1996 transmtted by using an MPEQ descriptor. 6. A
transmitter as_claj g in claim2, wherein an elenmentary bit inel udes
aut ononousl y eﬂ%ﬁ%@gg nd predictively encoded pictures conpfﬁ%ﬁﬁ%ﬁhhﬁ&
transform 5 coded bl ocks havi ng DC-coefficients, and wherein the neans for
conposi ng the nosaic picture conprises neassggor selecting the DC
coefficients of autononously encoded pictu ¢/ to constitute said
sub-picture. 7. A television receiver for receiving and

di splaying a plurality of video 10 signals and a nosaic video signal _
conprising a plurality of sub-pictures each sub-picture representing one of
said plurality of video signals, each video signal having a program nunber
and the nosaic signal including data |inking the position of each

sub-pi cture on .

/50
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N the replacement sheet
SEHWelY-38& h t he program nunber of the associated video %@%’h,ﬁﬂi@%/@g@iygr
conprising a display screen, a phiating:deyi-tecsuyeankifor recej ¥ i) t'@ﬁﬁ
li nki ng data and decoding the 15 program nunber of a vilmee: si*!j alus”
represented by the position of the sub-picture being displayed and984i19%d
at by the pointing device, and adapted to select said video signal for
di spi ay.Amangement and methodafardransmifting apd seseiving Yideo sigoals.vi ng digital video
signals being transform .20 coded into elenentary bitstreans, a plurality
of elementary bitstreans being multiplexed into a transport stream one of
said bitstreans representing a nosaic picture conprising a plurality of
sub-pi ctures, the receiver conprising: neans for receiving and decodi ng an
el enentary bitstreamfor display on a display screen; 25 nmeans
for receiving and decoding data |inking the position of each sub-picture of
the nosaic picture with the associated video signal; user-controlled
poi nt i nGFIBEDOF THEINVENTIOMN sub-picture froma displayed nosai c picture,

and control neans adapted to.identify the video sjgnal |inked with the
sel ected sub- 30 pi ct hR@ InVERHOR seqetsu&aﬂaesm@%aﬁ %@thaﬂé%%wmglgm@g% to

recei ve aihid q4R4aveMonS& Feiltéd ¥ a receiver and a method for receiving video signals.

5 BACKGROUND OF THE INVENTION
_ It 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 video signal allows a user to obtain an overview of all
receivable television programs. However, in order to select a desired television program, the
10 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, an object of the invention to improve the known

15 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. _ _

According to a first aspect of the invention, this object is achieved by a
television transmitter for transmitting a plurality of video signals via a common channel, each

20 video signal having a program number, the fransmitter being adapted to generate a mosaic
video signal comprising a plurality of sub-pictures, each sub-picture representing one of said

~ plurality of video signals, generate data linking the position of each sub-picture on a display
screen with the program number of the associated video signal, and tfansmit said mosaic
video signal and linking data through said common channel.

25 A corresponding television receiver for receiving and displaying the
signals from said transniﬁter comprises a display screen, a pointing device, means for
receiving the linking dafa and decoding the program number of a video signal represented by
the position of the sub-picture being displayed and pointed at by the pointing device, and
adapted to select said video signal for display. '

AMENDED SHEET



bi REN 152268 epresenting said vide LG =1 e i/'Axﬂlv‘f’aefliiei_ﬂ;_gr5 AB0255
clainmed in claim?7 or 8, furt e Swuem o tor derivi ngbfge.u%eljggged
sub-picture fromthe nosaic s|e@EBINIRAE SIS ews=ror=51 mul DSous! y 1

di spl ayi ng the sel ected sub-picture and tfe associ ated vi deo si gnai9-106r1985
predeterm ned period of time after selecting said videg signal. 10..

A receiver as clained Fre Hvgptiansthusatews A usgr tg spleplhad desinedipiogram by sinply i n
5 the for : . deger ' . ans are

adapt ed t’?o&f&n%&n@%ﬁgl P gcg%téogfnegé?n@gs . é@?éf% ('E)Hr% %ﬁ%t“{ g&?éengi ve and

di splay, in response th shaild beatotsd shatrectibers ere kowmpyr b whichedlow the viewer
representing the nosajc, video si'g)nal . 11 . A et hod of

t ransmi t ttPre@sily salest 21 desiped, program bypaintingsand; dicking amasspciated sybapictire oach
vi deo &i : L 20 E&qé - tiiea I[je [oSd : ans . of :
generati %g@égl Jr]rgc\sf%e:ﬁc ngageo %Hrggp Hic?(garrtrlgflijgié\gez ﬁg%ggﬁﬁéﬁ%o*}%&%@b?%?&%s,
each sub-which greates ahe amssit ipigurerty sweepinigcthe tunenbiohy agfluralicieof sidgo Thannels

and displaying small images for said channels simulta_neously as a mosaic picture. European

—

patent application EP-A-0 494 752 discloses a security system comprising a plurality of video
sources and an effect module to which the sources are connected and which composes the .

10 mosaic screen. The selected source is displayed as a further (larger) image on the mosaic
screen. In these prior art receivers, the relation between the position of a sub-picture and the
associated video program is known because the receivers create the mosaic picture by
themselves. However, the means therefor are complicated, require a huge amount of (often
digital) xhemory, and render such a receiver considerably more expensive.

15 Further aspects of the invention relate more speciﬁcaily to transimission
and reception of digital video signals. A known method of transmitting digital video signals
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. The known method comprises the steps of encoding said video

20 signals into respective elementary bitstreams, and multiplexing said elementary bitstreams
into a transport stream. The known MPEG2 transmission system is a packet-based multiplex
system. Each transport packet belongs to one elementary stream of video, audio or data. One
or more elementary streams make up a program. An MPEG?2 transport stream comprising a
plurality of programs is transmitted through a single physical channel. _

25 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 a mosaic picture comprising
a sub-picture, each sub-picture representing one of said plurality of video signals, means for
encoding said mosaic picture as a further elementary bitstream, means for transmitting said

30 further elementary bitstream, and means for transmitting data linking the position of each
sub-picture within the mosaic picture with the associated video signal.

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 one of the sub-pictures is characteristic of the television program conveyed
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video signals; encoding said nosaic picture as a further elenmentary.
bi t st r eanp TV sommercialy g‘lsanonresmqndm televisinmregeiyerntomprises meagsfor 2riving the

transmtti dat g Linpki eagch _sub-pict,ure withi.n t.he, msai,c picture.wth
the assocPtae! saRistip dfboy the mbsalc Highal dnd misang (O simuissHealy, cpiaythg e

di spl ayi ngelectid sitRpichite ahd Mel@Bociaed %@o@fﬁmﬁfm@e&wﬂnﬁw PerIBRbS time after
conprising a plurality of sub-pictures each sub-picture representing one 30
of said pbelectingtspidyidee gignals Thisaprevents canfusign @s &9 whethemer, notcp prograsg s indeed

nurber an Sl ofrap) 113} e hi Y Jeelthea ot BBl ©f each
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In a further embodiment, the sub-pictures are characteristic of respective
progréms scheduled for 1ater transmission, and the linking data includes scheduling data for
programming the receiver to automatically display or record said scheduled programs. A
television receiver can now éasily 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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poi nted at by the pointing device,. and s#& ecting said T1la 9.04. 1996
19. 04. 1996 video signal for display. 14. A tel evision signal

i ncl udi n€laimsl urality of video signals each having a program nunber, and a
nosai ¢ vi deo signal conprising a plurality of sub-pictures, each sub-

picture representing one of said plurality of video sig
i ncluding |inking data defining the position of each su mm“"!wnl HIIH ml
di splay screen and the program nunber of the corresponding video ®signa

15. An MPEQ television signal including a plurality of digital
vi deo signals, each signal being transformcoded into a respective

el ementary hitstream a further elenmentary bitstreamrepresenting a nosaic

picture qonprising a A yleyisibd thshiter %ﬂ&éﬂbﬁﬁtﬂng%ﬁluﬁ g'ﬁf $ideb Signals vig a
representing one of said plurality of video signals, 1 nking data fo

common channel, each video signal having a program number, the transmitter being adapted
to:

generate a mosaic video signal comprising a plurality of sub-pictures, each sub-
5 picture representing one of said plurality of video{ signals;
generate data linking 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 said common
channel.
10
2. A television transmitter for transmitting a plurality of digital video
signals, each signal being transform-coded into a respective elementary bitstream, the
transmitter comprising: _
means for composing a mosaic picture comprising a plurality of sub-pictures,
15 éach sub-picture representing one of said plurality of video signals;
means for 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.
3. A transmitter as claimed in claim 1 or 2, in which at least one of the sub-
pictures is characteristic of the television program conveyed by the associated video signal.

4, A transmitter as claimed in claim 1 or 2, wherein the sub-pictures are
25 characteristic for respective programs scheduled for later transmission, and the linking data
includes scheduling data for programming the receiver to automatically display or record said

scheduled programs.

S. A transmitter as claimed in claim 2, wherein said linking data is
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signal as clainmed in claim15 or 16, wherefn the respective e emantlz?r
bitstreans inc aut ono ncqded and p;ﬁ uﬂ' d pi ctures
conpri si nff a{‘?‘ﬁ'ﬁtﬁgi W&Sﬁﬂm“ﬁg DC- "mH" m"m] erein the
further elenentary bitstream conprises the DC coeffi & eMt ss of* sai d

aut ononmously encoded pictures. AVENDED SHEET 11 transmtting said nosaic
vi deo siglal and Ii nki rfgtrda&mxttbhasmlgtmexhxmblmmﬂpwherbmmﬂlem&ﬂary bitstream

A et hod of ansmttin ral it f.digital video si nals ach signal

pei g ¢ 1 adetien AR BRRmoRHY §nEpded Bpd ofedikiehesnsted pcties otiitistia FeisioRiroq

conpri $i Ngodddeblacks! R gD T-coefficients, and wherein the means for composing the mosaic
picture comprises means for selecting the DC coefficients of autonomously encoded pictures

to constitute said sub-picture.

7. A television receiver for receiving and displaying a plurality of video

10 signals and a mosaic video signal comprising a plurality of sub-pictures each sub-picture
representing one of said plurality of video signals, each video signal having a program
number and the mosaic signal including data linking the position of each sub-picture on |
screen with the program number of the associated video signal, the receiver comprising a
display screen, a pointing device, means for receiving the linking data and decoding the

15 program number of a video signal represented by the position of the sub-picture being
displayed and pointed at by the pointing device, and adapted to select said video signal for
display.

8. A television receiver for receiving digital video signals being transform-
20 coded into elementary bitstreams, a plurality of elementary bitstreams being multiplexed into
a transport stream, one of said bitstreams representing a mosaic picture comprising a
plurality of sub-pictures, the receiver comprising:
means for receiving. and decoding an elementary bitstream for display on a
display screeh;
25 - means for receiving and decoding data linking the position of each sub;piéture '
of the mosaic picture with the associated video signal;
user-controlled pointing means for selecting a sub¥picture from a displayed
mosaic picture, and '
control means adapted to 1dent1fy the video s1gnal linked with the selected sub-
30 picture, and to cause the receiving and decoding means to receive and decode the elementary
bitsiream representing sa}id video signal.

9. A receiver as claimed in claim 7 or 8, further comprising means for
deriving the selected sub-picture from the mosaic signal and means for simultaneously
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11. A method of transmitting a-plurality of video signals via a common
10 channel, each video signal having a program number, the method comprising the steps of:
generating a mosaic video signal comprising a plurality of sub-pictures, each
sub-picture represeﬁting 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

15 transmitting said mosaic video signal and linking data through said common
channel.
12. A method of transmitting a plurality of digital video signals, each signal
being transform-coded into a respective elementary bitstream, the method comprising the
20 steps of:
composing a mosaic picture comprising a sub-picture for each a plurality of
video signals;
encoding said mosaic picture as a further elementary bitstream;
transmitting said further elementary bitstream, and .
25 transmitting data linking each sub-picture within the mosaic picture with the

associated video signal.

13. A method of receiving and displaying a plurality of video signals and a
mosaic video signal comprising a plurality of sub-pictures each sub-picture representing one
30 of said plurality of video signals, each video signal having a program number and the mosaic
signal including data linking the position of each sub-picture on screen with the program
number of the associate& video signal, the method comprising the steps of receiving the
~ linking data and decoding the program number of a video signal represented by the position
of the sub-picture being displayed and pointed at by thé pointing device, and selecting said
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program number, and a mosaic video signal comprising a plurality of sub-pictures, each sub-

picture representing one of said plurality of video signals, and further including linking data
defining the position of each sub-picture on a display screen and the program number of the

corresponding video signal.

15. An MPEG?2 television signal including a plurality of digital video signals,
each signal being transform-coded into a respective elementary bitstream, a further
elementary bitstream representing a mosaic picture comprising a plurality of sub-pictures,
each sub-picture representing one of said plurality of video signals, and linking data for
linking each sub-picture within the mosaic picture with the associated video signal.

16. ' A signal as claimed in claim 15, wherein said hnkmg data is transmitted
by using an MPEG2 descriptor.

17. . A signal as claimed in claim 15 or 16, wherein the respective elementary
bitstreams include autonomously encoded and predictively encoded pictures comprising
transform coded blocks having DC-coefficients, and wherein the further elementary bitstream
comprises the DC coefficients of said autonomously encoded pictures.

A
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