
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. 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
transmitter 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 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 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 the
pointing device, and adapted to select said video signal for display.
The invention thus allows a user to select a desired program by simply
"pointing and clicking" the corresponding sub-picture on the mosaic screen.
It should be noted that receivers are known per se which allow the viewer 



to easily select a desired program by pointing and clicking an associated
sub-picture on a 5 mosaic screen. Japanese patent application JP-A-1-246972
discloses a television receiver which creates the mosaic picture by
sweeping the tuner along a plurality of video channels and displaying small
images for said channels simultaneously 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) memory, and render such a receiver
considerably more expensive. 15                   Further aspects of the
invention relate more specifically to transmission 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 MPEG2 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 AMENDED SHEET   



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. The
corresponding television receiver comprises means for deriving the 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 the selected
program if, 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 the linking 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.
3 



Usually, an elementary MPEG video bitstream includes automously encoded and
predictively encoded pictures comprising transform-coded blocks having
DC-coefficients. In an embodiment of the transmitter, the means for
composing the mosaic picture comprises means for selecting the DC
coeficients of    y   oded pictures 5  to constitute said sub-picture. The
mosaic picture can thus be derived from the encoded video signals by using
a simple MPEG decoder. The mosaic picture is both spatially and temporally
reduced and requires only a low bitrate for It is to be noted that European
Patent Application EP-A 0 598 576 proposes a television signal transmisson
and reception system with multi-screen display for 10 tuning operations.
However, EP-A 0 598 576 was published after the priority date of this
patent application. BRIEF   SCRIPION OF THE DRAWINGS Figs.1-4  show
embodiments of a transmitter according to the invention. 15
Fig.5 shows a flowchart illustrating the operation of a decoder shown in
Pig.3. Figs.6-7 show embodiments of a television receiver according to the
invention. 



Fig. 8 shows a flowchart illustrating the operation of the television 20
receivers show in Figs.6-7. DESCRIPTION OF EMBODIMENTS Fig. 1 shows a first
embodiments of a transmitter according to the invention. The transmitter
may be located at the head-end of a cable network. The 25  transmitter
receives a plurality of video signals by respective satelite, terrestrial
or cable receivers (not shown). In the Figure, only three video signals V1,
V2, and V3 are shown. They are applied to MPEG2 video encode 2, 3 and 4,
respectively. Said encoders are adapted to encode and compress the
respective video encoders according to "ISO/IEC CD 13818-2: Information
technology - Generic coding of moving pictures and associated audio 30
information - Part 2: Video", 1993-12-01, also referred to as the MPEG2
video coding standard. Their output signals are elmentary bitstreams E1, E2
and B3, respectively. The video signals are further applied to a composing
circuit 1 which comprises, for each video 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



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- out the picture  memory 13
so as to obtain a mosaic video signal Vm. Said signal Vm is applied to a
further MPEG2 encoder 5 for encoding into a further elementary bitstream
Em. 5  In the embodiment shown, the elementary bitstreams [err] and Vm are
multiplexed by a multiplexer 6 into a transport stream TS. However, the
elementary stream Vm may also be transmitted as a separate transport
stream. Control circuit 14 is further adapted to generate 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..V3 are now locally generated by a respective
source (not shown). In addition, each source generates an auxiliary
picture, for example a still picture, which is characteristic of the
program. As an example, video signal V1 conveys the Oprah Winfrey show,
whereas auxiliary signal V1a is a still picte showing Oprah Winfrey. This
embodiment is advantageous in that the mosaic screen at the receiver 15 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 elementary streams
E1..E3. They are read from a received transport stream TS1 by a 20
demuliplexer 7 and directly applied to multiplexer 6. They are further
applied to composing circuit 1 which now comprises means 16, 17, 18 for
decoding the elementary streams and generating the respective sub-picture.
Said means may take the form of MPEG decoders in accordance with the MPEG2
video standard. However, "simple" MPEG decoders may be used instead, as
will now be explained. 25                   As is generally known in the
field of video encoding, each elementary stream E1..E3 includes
autonomously encoded pictures (I-pictures) and predictively encoded
pictures (P and B-pictures). The encoded pictures comprise blocks of
coefficients, representing spectral components of the video signal. The DC
coefficient of autonomously encoded blocks represents the average pixel
value of an 8*8 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 accomodated in
the picture header is decoded. In a step 32, it is ascertained whether said
picture coding type indicates    that an I-picture is being received. If
that is not the case, th decoder returns to step 30 to await the next
picture start code. If the picture is an I-picture, the decoder
successively awaits the reception of a slice header (step 33) and the
reception of a macroblock (step 34). In a step 35, the decoder decodes and
outputs the DC coefficient of a 5  block within the current macroblock. In
a step 36, the subsequent coefficients of a block up to the detection of an
end-of-block code are discarded. In a step 37, it is ascertained whether
all block of a macroblock have been processed. As long as that is not the
case, the decoder returns to step 35. In a step 38, it is ascertained
whether all macroblocks of a slice have been processed. As long as that is
not the case, the decoder returns to step 34. Finally, it is 10 ascertained
in a step 39 whether all slices of the picture have been processed. As long
as that is not the case, the decoder returns to step 33. If all slices have
been processed, the decoder returns to step 30 in order to search the net
I-picture in the bitstream. 



The decoder thus extracts the DC coefficients of 1-pictures from the input
bitstream. Said coefficients are subjected to inverse quantization and then
stored in memory 15  14 (see Fig.3). Each DC coefficient represents the
average luminance or chrominance value of an 8*8 pixel block and
constitutes one pixel of a sub-picture. Decoders 16..18 are simple because
motion compensation circuitry is redundant, and because variable-length
decoders merely need to decode a restricted set of variable-length
codewords. Moreover, as the sub- pictures are both spatially and temporally
reduced, the transmission of the mosaic signal Em requires a very low
bitrate. Fig.4 shows a fourth embodiment of the transmitter. This
embodiment differs from the third in that the received transport stream TS1
includes, for each dementary signal E1..E3, a low-bitrate auxiliary
elementary stream E1a..E3a conveying a low-quality version of the
associated elementary stream. More particularly, each auxiliary elementary
2  stream may comprise the DC coefficients of I-pictures only, obtained in
a manner as already explained with reference to Fig.5. In that case, the
auxliary streams E1a..E3a are both spatially and temporally reduced
versions of the associated main signal. The low-bitrate stream may also
convey a still picture which is characteristic of the program. A method of
accommodating the linking data in the transport stream from 



30  the transmitter will now be given. As disclosed in the MPEG2 systems
standard, transport packets are labelled with a packet identifier (PID),
which identifies the elementary stream the packet belongs to. One or more
elementary streams make up a program having a program number. A typical
program may contain three elementary streams: audio, video and data. The
joining of several elementary streams into a program is performed by
generating an    6 entry in a program association table which is
transmitted in transport packets having a predetermined PID. The program
association table contains, for each program, its progam number and the PID
of transport packets carrying a program map table. The program map table
includes alist of the elementary streams making up the program, and their
respective 5   PIDs. The program map table may further contain other
information about each elementary stream. Said information is transmitted
in the form of so-called descriptors. In an embodiment of the invention,
the mosaic picture is transmitted as a program comprising he elementary
stream Em and, if desired, an audio elementary stream 



as well. The associated linking data is transmitted by using a descriptor
in the program table 10  as mentioned above. The descriptor is designated
mosaic picture descriptor. An example of relevant syntax in the program map
table is shown in the following Table I: 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 to right and from top to bottom. 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 TS, each comprising a
plurality of digital television programs. In a manner known per se, the
microprocessor 45 applies to said demuliplexer packet identifiers PID
identifying the elementary audio stream A and the elementary video stream V
of a desired program, as 



25  well as the PID of the packets comprising linking data L. The selected
audio stream A is    7 decoded by MPEG audio decoder 41 and reproduced by
loudspeaker 41. The selected video stream V is decoded by MPEG video
decoder 43 and reproduced on display screen 44. The linking data L is
applied to microprocessor 45. The operation of the television receiver will
now be elucidated with 5  reference to a flowchart shown in Fig.8. In a
step 50, the microprocessor receives from the remote control unit a request
to display the mosaic picture. In a step 51, it is checked whether such a
mosaic picture is present in the transport stream TS. This check comprises
the reception of the program map table and the analysis of whether or not a
mosaic picture descriptor is accommodated therein. The receiver thus
automaly 10  ascertains whether or not a mosaic picture is transmitted in
the transport stream. If a mosaic picture is not available, the program
executes a subprogram 52 to allow the user to select a desired television
program in a conventional 



If a mosaic picture is found to be available, a step 53 is performed in
which the processor applies the PID of the mosaic elementary video stream
to the 15  demultiplexer. At this stage, the receiver displays the mosaic
picture. In a step 54, the microprocessor derives the number of
sub-pictures from the parameters horizontal partitioning and vertical
partitioning in the program map table (see Table I). Using cursor keys on
his remote control device, the user may now move a cursor on the display
screen and select one of the sub-pictures displayed thereon. In a step 20
55, the micor reads the cursor coordinates, and scans the program map table
(see Table I) for the associated program number. In a step 56, the PIDs of
the elementary audio and video streams associated with said program number
are applied to the demultiplexer. The selected television program is now
being received. The microprocessor program returns to step 50 so as to
await a new request for displaying the mosaic picture. 25
Fig.7 shows a second embodiment of a television receiver according to the
invention. The receiver differs from the first embodiment in that it
comprises a further MPEG video decoder 47 and a video switch 48. The
further decoder receives the elementary stream Em representing the mosaic
signal. The decoder also receives from microprocessor 45 the coordinates
X,Y of the sub-picture which has been pointed at by the user. While the
first 



30  decoder 43 decodes and displays the seld program, the further decoder
47 receives the mosaic stream Em. The further decoder determines for each
macroblock in the elementary stream Em whether it belongs to the
sub-picture having the coordinates XY. If that is the case, the macroblock
is decoded and the pixels obtained are applied to video switch 48. The    9
19.04.1996 Claims 1.              A television transmitter for transmitting
a plurality of video signals via a 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  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. 20 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. 5.              A transmitter as claimed in claim 2,
wherein said linking data is AMENDED SHEET    10
19.04.1996 transmitted by using an MPEG2 descriptor. 6.              A
transmitter as claimed in claim 2, wherein an elementary bitstream includes
autonomously encoded and predictively encoded pictures comprising
transform- 5 coded blocks having DC-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 screen; 25              means
for receiving and decoding data linking the position of each sub-picture 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 identify the video signal linked with the
selected sub- 30 picture, and to cause the receiving and decoding means to
receive and decode the elementary 



bitstream representing said 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    11
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
5 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 elementary bitstream
representing the mosaic video signal. 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 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 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 associated 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 the pointing device, and selecting said    11a
19.04.1996 video signal for display. 14.             A television signal
including a plurality of video signals each having a 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 MPEG2 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
linking 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. AMENDED SHEET    11 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 5 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 bitstram, and 10
sming data linking each sub-picture within the mosaic picture with the
associated video signal. 13.            A method of receiving and
displaying signals from a transmitter as claimed in claim 1, comprising the
steps of decoding the program number of a video signal represented by the
position of the sub-picture being displayed and pointed at by a pointing 15
device, and selecting said video signal for display. 14.             A
television signal including a pluraity of video signals, each signal having
a program number, a mosaic video signal comprising a plurality of
sub-pictures, each sub-picture representing one of said plurality of video
signals, and linking data defining the position of each sub-picture on a
display screen and the program number of the 20  corresponding video
signal. 15.             An MPEG2 television signal including a pluality of
digital video signals, each signal being transform-coded into a respective
elementary bitstream, a further 



elementary bitstream representing a mosaic picte comprising a plurality of
sub-pictures, each sub-picture representing one of said plurality of video
signals, and linking data for 21   linking each sub-picture within the
mosaic picture with the associated video signal. 16.             A signal
as claimed in claim 16, wherein said linking 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 enoded
and predictively 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.    


