PHN 14.835 1 19. 04. 1996 Arrangenents for
transm ttivwgosperos ecei ving digital video signals. FIELD OF Plesrhlydghdsd ON
The invention relates to a transmitter and netho for transmtting a
digital video signal encoded as an MPEG el Enent ary vi deo stream i ncl udi ng
aut ononmously encoded and predictively encoded pictures. The invention al so
rel at es t érfanpemet for d tigital viddo Signaldeo recorders for receiving MPEG
el enentary video streanms. BACKGROUND OF THE | NVENTION MPEG i s a
packet-based tinme nultiplex systemfor transmtfing digital video prograns.
Data is transmtted in transpgf ansport packet contains
data 10 from exactly one el en”egﬁgﬁgmgﬁh{] which it is associated by
means of its packet identifieri=Etappt-es—a w‘". ntary streans are video
streans, audi o streans, and data streams. One or nore el ementary streans
sharing the sane tine base make up a program A typical program night
consist o one audi o stream One or nore prograns
consti tut ieq%ﬂ?rgﬁgl%t stream The MPEG standard is described in "ISQOIEC
CD 15 13818: I nf or nat iThe ihvetion rekes- xo@nmmrgemeduﬁﬂdaéodiﬁ ia %iﬁlcﬁéﬁoeﬁgnai
and associ at ed, audi Mﬁéorrratlon 1993- 12- Part 1 of th| S s dard

rel ates t&n9oded 8y (flementary Yideo sxeam. The invention also relates to television

receivers, video recorders, and transmitters comprising such an arrangement.

BACKGROUND OF THE INVENTION

An arrangement for decoding a digital video signal is disclosed in
"ISO/IEC CD 13818: Information technology - Generic coding of moving pictures and
associated audio information”, 1993-12-01, further referred to as the MPEG standard. Part 1

10 of this standard relates to the system aspects of digital transmission, Part 2 relates more
particularly to video encoding.

MPEG?2 is a packet-based time multiplex system. Data is transmitted in
transport packets. Each transport packet contains data from exactly one elementary stream
with which it is associated by means of its packet identifier. Examples of elementary streams

15 are video streams, audio streams, and data streams. One or more elementary streams sharing
the same time base make up a program. A typical program might consist of one video stream
) and one audio stream. One or more programs constitute a transport stream.

- OBJECT AND SUMMARY OF THE INVENTION

20 It is, inter alia, an object of the invention to provide an arrangement
which renders it possible to implement new and known features in a more cost-effective
manner.

According to the invention,' the arrangement for decoding an MPEG

elementary video stream is characterized in that the arrangement comprises means for

25 decoding selected parts of said elementary stream, and means for rearranging said selected
parts so as to constitute an ancillary video signal. As only selected parts of the elementary
signal are decoded, the arrangement is considerably mmpler and less expenswe than a full-
spec MPEG decoder. . '
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transm ssion, Part 2 relates- rmre partlcul arly to video encodin EP- A-0

505 985 WM a=video—recorder, “mii ch encodes and subsERBIPSe ecor ds
a video signal as :“\ TNF@@"EHE‘?‘?&HE"E rrpém ng autononously encoded 20 (1) «
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pi ctures and predictivel \FW(P ctures. Upon playing back the
recorded signal at high speeds, e h,ead S ted fr mone |-picture to
‘the next. EP 0 534 139\%1891810&%@ S“éﬁg}pﬁ!&?ﬁ ngjudes geo
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conpl i cat:hﬂaeteﬂzukmeﬂlat said ddntedaparts Memmmts of autonomously encoded
19.04. 19%?cmres. Such an arrangement is extremely simple.
MPEG also allows parts of the signal to be scrambled, whereas other
parts remain unscrambled. A further embodiment of the arrangement is characterized in that
10 the selectedpartsaremeunscrambledpartsofﬂnevxdeoslgnal
The arrangement provides an ancillary video signal having a lower quality
than the main signal from which it is derived. Various apphcauons thereof are conceivable.
A picture-in-picture television receiver, for example, may comprise the arrangement s as to
obtain the ancillary signal for display as the picture-in-picture. In a multi-picture-in-picture
15 television recéiver, the arrangement may be used to decode a plurality of elementary video
streams, and simultaneously display the respecuve ancxllary signals as a mosaic picture. In a
video recorder, theanangementmaybeusedtoobtamalow-quahtyversxon of a video
signal for separate recording so as to be reproduced at higher playback speeds. If the
ancillary signal comprises the unscrambied parts of a scrambled main signal, it allows a
20 video program to be viewed free of charge but at a low quality. The ancillary signal thus acts
as an "appetizer”, attracting the viewer's attention to the presence and contents of the main
signal. When recorded simultaneously with the main signal on a digital video recorder, the
ancillary signal also assists the user in finding the beginning of a scrambled program on tape.
_ Thearrange_mqﬁtmayalsobeusedintnnsmimrs.Accordingtome
25 invention, a transmitter foruansmitﬁngadigiﬁlvideosi_gml encoded as an MPEG
clementary video stream, is characterized in that the transmitter comprises the arrangement
for decoding said video signal, and means for transnuttmg the ancillary video signal as a
further elementary video stream. The MPEG standard allows a program to comprise more
than one elementary video stream. The ancillary video signal thus transmitted may serve the
30 purposes mentioned before. For decoding the anc:llary signal, a simple decoder is adequate.
The transmitted ancillary signal requires only a low bmate
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OBJECT AND SUMVARY OF THE I NVENTION It is an object of the invention to
al | evi at ewas28198ve nenti oned problem One object is, interPelABPs/00256

peal i se known features in MPEG receivers in a cost effective nanner or to
provi de MPEG receivers with novel features It is also an object of the 5
I'nvention to provide a transnmitter and nmethod for transmtting a digital-

vi deo signal which ren®ig.d showpasdiagram ofoar arhmgement for carkyingvoubthenmethod

receiver feait_‘ﬁ'rles in.a cost-effective manner. Accgggling to the invention, a
transni t t 3cOrding, 1, hedBYeRtiOn.  r ansni tting a digital video signal encoded as

an MPEG el ementary vi dggy tshﬁﬁ?‘ﬂﬂ%'éﬂ&@mﬁgﬁﬂﬂ a’*ﬁ;&&‘ Oﬁf"ﬂ‘
predictively encoded p?&%res, characterize meﬁgt t he t?ggg"m t(§rgﬂl t
conpr i sesshomanim Figrl.sel ecting the aut ononously encoded pictures and to
rearrapge said autono sLy,encodgd pictures to gonstitute an ancill ar

vi deo Si gnal , and mag?fg'éﬁh?w&ﬂ%@u 54@}4&?1‘59%} ofithe arranggmant fer o,
anci | | ar yeahan® Batheé niétfed Bto ‘e Aiveation.S achi eved that the ancillary
signal can bBe decoded at the recéiver end by a decoder which is

considerably 15 si npl ¥ig.4rshows aSflaw phart illustnating the opdratianmef therERngementer .
More in particular,, notion conpensation circuitry and a | arge anmount of
menory ca obvél‘ﬂiéﬁ%sed with. The ancillary signal requires only a | ow

bi t[at e. Various appli g 5QRweh difiFam6f dnl arringenibdf forotrénsaifiing! thé Rh&llary
Icture-1In-
P 10 video signal as an elementary MPEG bitstream of the same program as the main video

signal.
Fig.6 shows a diagram of a diéital picture-in-picture television receiver
according to the invention.
Fig.7 shows a diagram of a digital multi-picture-in-picture television
15 receiver according to the invention.
Figs. 8A and 8B show embodiments of a digital video recorder according
to the invention.

DESCRIPTION OF EMBODIMENTS
20 - Fig.1 shows a diagram of an arrangement according to the invention. The
arrangement comprises a variable-length decoder 10 (hereinafter VLD), an inverse quantizer
) 11 and a picture memory 12. The arrangement receives an elementary video stream
Tepresenting a main video signal Vm and derives therefrom an ancillary video signal Va. The
- main video signal Vm is assumed to have been encoded according to "ISO/IEC CD 13818-2:
25 Information technology - Generic coding of moving pictures and associated audio information
- Part 2: Video", 1993-12-01, also referred to as the MPEG2 video coding standard. For
understanding the invention, it suffices to mention that the main signal Vm includes
autonomously encoded pictures (I-pictures) and predictively encoded pictures (P- and
B-pictures). Each picture has been divided into blocks of 8*8 pixels and each block has been
30 transformed to spectral coefficients. The relevant coefficients are subjected to a combination
of Hufman coding and runlength coding. Four luminance blocks and associated chrominance
blocks constitute a macroblock and a plurality of macroblocks constitute a slice. The first
" . {DC) coefficient of blocks of I-pictures represents the average luminance and chrominance of



picture t n receiver, for exanple, may display it as
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a plurality of anC|IIary signal s may be s%nultaneously di spl ayed as a
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20 to await the next picture start code. If 'epMMnelsanl1munngthe\ﬂl)smxzsuwﬂy

10 awaits the reception of a slice header (step 23) and the reception of a macroblock (step 24).

In a step 25, the VLD decodes and outputs the DC coefficient of a block
within the current macroblock. In a step 26, the subsequent coefficients up to the detection of
an end-of-block code are discarded. In a step 27, it is ascertained whether all blocks of a

. macroblock have been processed. As long as that is not the case, the VLD returns to step 285.

15 In a step 28, it is ascertained whether all macroblocks of a slice have been processed. As
long as that is not the case, the VLD returns to step 24. Finally, it is ascertained in a step 29
whether all slices of the picture have been processed. As long as that is not the case, the
VLD returns to step 23. If all slices have been processed, the VLD returns to step 20 in
order to search the next I-picture in the bitstream.

20 The VLD thus extracts the DC coefficients of I-pictures from the input
bitstream. Asshowanlgl said coefficients are supplied to the inverse quantizer 11 and
then stored in memory 12. Each DC coefficient represents the average luminance and
chrominance value of an 8*8 pixel block of the main video I-pictures. The ancillary video

| slgnalxsobtamedbyradmgoutmdmemorythhanappropnateumebasxs

25 In an alternative embodiment, steps 25 and 26 are modified so as to
decode all coefficients of a block. In that case, the anclllary_sxgna; comprises I-pictures and
is a temporally reduced version of the main signal.

Fig.3 shows a diagram of another embodiment of the arrangement for
carrying out the method accordmg to the invention. In this arrangement the bitstream

30 representing the main video signal Vm is supplied to a memory 30 and variable-length
decoder 31. The variable-length decoder analyses the bitstream and generates a write enable
signal WE so as to determine which part of the bitstream is stored in the memory. The



PHN 14. 83%&% . 19. 04. 1996 recorder. Although
recei vi ng " Tt 25pec MPEG signal, the decoder may be si npl ECE@BEYMO256npt i on
conpensation circuitry and a | arge anount menory can be di spensed with,
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PCT/ 1 B95/ 00256 3,Fiqg. 1 shoyws a .diagramof an arrangement for carrying out
the mot hodMSBIBY i Frdd Bt Bh8 IOWETHHITRE: 0 3 19 Pl an clemepay, 4ideo stream

i g3 showr PR e e g e ar rangament for car rying
out the nethod accor di nThe®peration of she agangement shown in Fig.3 will now be elucidated
with reference to a flow chart shown in Fig.4. The steps 20-22 are the same as the
5 corresponding steps shown in Fig.2. Thus, in the step 20, the VLD reads the input bitstream
and discards all data uiitil a picture start code is encountered. In the step 21, the picture
coding type accommodited in the picture header is decoded. In the step 22, it is ascertained
whether said p:ctm'e coding type indicates that an I-picture is being received. If that is not
the case, the VLD returns to step 20 to await the next picture start code. )

10 If the picture is an I-picture, a step 40 is performed in which the VLD
allows the picture header to be kept in the memory by generating an appropriate write enable
signal. In a step 41, thé slice header is received and stored in the memory. A macroblock is
now being received. In a step 42, all macroblock data up to the first block is written in the

15 In a step 43, the VLD detects the presence of a DC coefficient of a block
within the current macroblock and allows this coefficient to be stored in the memory. In a
step 44, the subsequent-coefficients of the block up to the detection of an end-of-block code
are discarded. The VLD refrains from generating the write enable signal while said
coefficients are being received. In a step 45, the end-of-block code is stored in the memory.

20 Steps 27-29 are the same as the corresponding steps shown in Fig.2. They facilitate the
check of whether or not the current I-picture has been processed.

) The arrangement shown in Fig.3 thus copies the main bitstream Vm in
memory 30, thereby ignoring the P- and B-pictures as well as the non-DC-coefficients of
I-pictures. The ancillary video signal Va obtained by reading out the memory 30 is the same

25 as that created by the arrangement shown in Fig.1 but is now suitable for transmission as a
further elementary signal, It is a low bitrate replica of the main signal, with a reduced spatial
and temporal resolution,

Fig.'ﬁ.-shows a diagram of a transmitter according to the invention. The
transmitter comprises a demultiplexer 50, a transcoder 51, a circuit 52 for regenerating

30 program specific information, and a remultiplexer §3. The arrangement receives a packetized
transport stream TS1. Said transport stream comprises a plurality of audiovisual programs,
each program being formed by one or more elementary streams (e.g. video, audio, data).
The transport stream alsd comprises packets accommodating program-specific information



Fig.4 sh w chart illustrating the operation of the_arrangenent
shown inqﬁlﬁas%;.’b% g.5 shows a di agram of an arrangenent f oF CTBAOALSG: | ng
the ancillary 10 video signal as an ele tary MPEG bitstream of the sane
program as the main video signal. Fig.6 shiows a diagramof a digital
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in this embodiment. The main video signal Vm is applied to transcoder 51 which may take
the form of the arrangement shown in Fig.3, already discussed. The transcoder outputs an

10  ancillary video signal Va in the form of a further elementary stream. Demultiplexer 50 also
extracts program-specific information packets PSI1 from the transport stream TS1 and
applies them to circuit 52. This circuit updates the pi'ogra_m-sp__eciﬁc information so as to
specify that ancillary signal Va is present in output transport stream TS2. The circuit further
specifies that Va is associated with the same audiovisual program as the main elementary

15 stream Va from which it has been derived. The updated program-specific information PSI2

 and the ancillary elementary stream Va are then added by remultiplexer 53 to the original
elementary streams and retransmitted as a new transport stream TS2.
Fig.6 shows a diagram of a digital picture-in-picture (PIP) television
receiver according to the invention. The receiver comprises a demultiplexer 60, an MPEG2

20 audio decoder 61, an MPEG2 video decoder 62, a PIP-decoder 63, and a video mixer 64.
The demultiplexer 60 receives an MPEG?2 transport stream TS and extracts therefrom an
elementary audio stream A1 and an elementary video stream V1 associated with a desired
program. The elementary streams Al and V1 are decoded by audio decoder 61 and video
decoder 62, respectively. The decoded audio signal is applied to a loudspeaker 65. The

25 demultiplexer further extracts from the transport stream TS a further elementary video stream
V2 associated with a different program which is to be displayed as picture-in-picture. The
further elementary stream V2 is decoded by PIP-decoder 63 and converted into a signal V2’
with a reduced size and temporal resolution. Both video signals V1 and V2’ are mixed in
video mixer 64 and displayed on a display screen 66. |

30 In a first embodiment of the PIP-receiver, elementary stream V2 defines a
full-size, full-resolution MPEG-encoded. video signal, including I, P and B-pictures. In this
embodiment, PIP-decoder 63 takes the form of the circuit shown in Fig.1, already discussed.
In a second embodiment of the PIP-receiver, the elementary stream V2 is assumed to be an

Y



- Part 2: Video", 1993-12-01, also referred to as the MPEGQ2 vi deo codi ng
st andar d. M?538A¥er st andi ng the invention, it suffices to nBRTARASOPISEt t he

mai n signal Vmincludes autononously encoded pictures (I-pictures) and
predictively encoded pictures (P- and B-pittures). Each picture has been

divided intq blocks of 8*8 pi-xel s and each bl ock has been 30 transforned
to spect r ancilasyrviden stream trapsmitted by a8 arpangement asshown in Figod.cAs explained with
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the arranprxessedshown in Fig. 1 will now be elucidated with reference to a
flow chart shown in Fi

bitstream and di scards '2~I'7 %gwgm&gfé@%t 3 T\é_"[t)ﬂégg%s’%‘ggne@kﬁ Utergd. |
Data def i @idigkién receiver according to the invention. The receiver comprises a transport stream
~ demultiplexer 70, an MPEG2 audio decoder 71, a loudspeaker 72, an MPEG2 video decoder
10 73, a MPIP-decoder 74, a display screen 75 and a control circuit 76. The demuitiplexer 70
receives an MPEG2 transport stream TS and extracts therefrom an elementary audio stream
Aj and an elementary video stream Vj, both associated with a program number j. The
elementary streams Aj and Vj are decoded by audio decoder 71 and video decoder 73,
respectively. The decoded audio signal is applied to loudspeaker 72. The decoded video
15 signal is displayable, via a switch 77, on display screen 75. The demultiplexer further
extracts from the transport stream TS a further elementary video stream Vi associated with a
program i. The further elementary stream Vi may define a full-size, full-resolution MPEG-
encoded video signal, including I, P and B-pictures. The further elementary video stream Vi
may also be an ancillary video stream transmitted by an arrangement as shown in Fig.5. In
20 the latter case, the ancillary video signal comprises, as explained above, DC-coefficients of
I-pictures only.
) MPIP-decoder 74 is adapted to decode the ancillary signal Vi, The
decoder comprises a variable-length decoder 741, an inverse quantizer 742 and a memory
. 743, The deboder has the same structure as the arrangement shown in Fig.1. However,
25 memory 743 now has a plurality of memory sections, addressed by a write address WA,
each section having the capacity to store a respective small-size picture.
~ In operation, control circuit 76 receives from demultiplexer 70 the
transport packets accommodating program-specific information PSI. As already mentioned
before, said packets specify which programs are available, as well as how many and which
30 elementary streams each program comprises. The control circuit is adapted to read from the
PSI-data, for each available program i, the packet identifier PID defining the transport
packets conveying the ancillary video signal Vi associated therewith. For a plurality of
different programs, the relevant PIDs are successively appiied to the demultiplexer 70 so as
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picture i ing received. In a step 21, the picture cqdin
accommda?’é’wghe pi cture header is decoded. In a step 2%“#95?’@56

establ i shed whether said picture coding t)épe indicates that an I-picture is
being received. If that is not the case, the VLD returns to step 20 to
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coef fi ci ethesaudio strean: Ajand videorstream Viassocipted with the Mm 'thcq_qn'ol
T el yeirdi fibef porRi BBt 77 3o a8 o o> e JREoH Wberich At 8 il °°
chrom nanggolution' onQispldy Scréen’75 ahd b fpifodiice!ifscsound i/ loddspeaker 72.ur es. The
ancillary video Figs. 8A and 8B show two embodiments of a digital video recorder
according to the invention. The recorder receives an MPEG2 transport stream TS and
-comprises a demultiplexer 80 to select therefrom an elementary audio stream A and an
15 elementary video stream V. The elementary video stream is assumed to have been scrambled
such that only the predictively encoded (P and B) pictures are scrambled. Both elementary
streams are recorded on a digital storage medium 81.
_ In the embodiment shown in Fig.8A, thevxdeosu'eamefurtherapphed
to a transcoder 82 which may take the form as shown in Fig.1. In the embodiment shown in
20 Fig.8B, the demultiplexer further selects an ancillary elementary stream Va, which is
transmitted by an arrangement as shown in Fig.5. The ancillary stream is applied to a
"simple” MPEG decoder 89 as explained hereinbefore with reference to Fig.6.
In both embodiments, the ancillary signal Va comprises the
DC-coefficients of I-pictures of the same program as video signal V. This ancillary signal is
25  separately recorded on storage medium 81. Upon normal piayback, the recorded audio and
video elementary streams A and V are decoded by MPEG2 audio decoder 83 and MPEG2
video decoder 8S, respectively. The audio slgnallsapphedtoanaudlooutputtermnalu If
the video signal has been scrambled, it can only be displayed when processed bya
descrambler 86. Thetkmmmnﬁmurumytahetheﬁmnncﬁ%tcuumtvﬂnch1samnnmuionhrupon
30 insertion of a smart card. holding a sufficient amount of credit. These types of descramblers
are known per se in the art. The decoded and descrambled video signal is then applied, via a
~ switch 87, to a video output 88.
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In summary, the invention relates to a method and arrangement for .

10 deriving an ancillary signal from a compressed digital video signal (e.g. MPEG). The DC
coefficients of autonomously encoded pictures (I-pictures) are selected from the compressed
signal. The ancillary signal thus obtained can be used for display in a (multi-) picture-in-
picture television receiver. If the main signal is scrambled, the anciliary signal can be used
as an "appetizer” in order to encourage the user to pay a subscription fee. The ancillary

15 signal can separately be recorded in digital video recorders so as to assist the user in finding
the beginning of a scrambled program on tape. The ancillary signal can also be generated at
the transmitter end and transmitted at a low bit rate. A decoder for decoding such an
ancillary signal is considerably simpler and less expensive than a full-spec MPEG decoder.
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If the piClaimse is anl-plcture din Wmchthe VLD
all ows the pi >

appropriate wri ls received

BEERY |
and stored in t % : lemmwlﬂ[ ’42
all macrobl ock d Mmm irst block is witten in
In a step 43, th he presence of a DC coefficient of a’blbck
within the current nmacroblock and allows this coefficient to be stored in
the menory. In a step 44, the subsequent coefficients of the block up to

the detedtion of an emmmtmmgawmwmmmmmmﬂ

generating the wi, nabl e, si aid coefficients are bei

recei ved‘gqm@;r! 4@“?%@‘@?3&9% b@t ? rﬁgy 20°
Steps 27- d%goﬁfl Sél%;d; o
facilitate the chec g¥ V\hets%gr or no? t he current I-p| cturge%‘g Eeen

_processecto airte censmmgmmﬂhnpmdeom@ab 3 thus copies the main bitstream Vm
IngnmsD(rg) éef fi cr[ gﬁ{ gbgfm_%weasp e ’E I"Ctﬂrﬁs‘vﬁgh\eﬁe V‘d%‘s’ sH;‘gl includes
autonomously encoded and predictively encoded pictures comprising transform-coded blocks
having respective DC-coefficients, characterized in that said selected parts are the DC
coefficients of autonomously encoded pictures.
3. Anmngementasclalmedmclaimlorz characterized in that the video
10 signal includes scrambled and unscrambled parts, and in that said selected parts are
unscrambled parts of the video signal. ' |
4. A television receiver comprising means for receiving a first video signal
representing a main picture and a second video signal representing a picmre-iri-picune,
characterized in that the receiver comprises the arrangement as claimed in claim 1,2 or 3 for
15 decoding the second video signal, and means for dxsplaymg said ancillary signal as the
picture-in-picture.

- S. A television receiver comprising means.for receiving a plurality of video
signals, characterized in that the receiver comprises the arrangement as claimed in claim 1, 2
or 3, for decoding each video signal, and means for simultaneously displaying the respective

20 ancillary signals as a mosaic picture.
6. A receiver as claimed in claim 5, further comprising user control means
for selecting one of the displayed ancillary pictures and adapted to select and display the
video signal from which the selected ancillary picture is derived.
7. A video recorder for recording and reproducing a video signal,
25 characterized in that the recorder comprises the arrangement as claimed in claim 1,2 or 3 for
decoding said video signal, and means for separately recording and reproducmg said
anclllary signal.
8. A transmitter for transmitting a digital video signal encoded as an MPEG .
elementary v1deo stream, characterized in that the transmitter comprises the arrangement as




| - pi ctures. The anci I I ar Vi deo Si naI readi ng out the
ngemeRCTABASI00256n Fi g.

bt-erred=h
menory 30WO 9528798 salml “l ll lleaft éd bwﬁa@&m
1 but is now suitabl on_&EPAACEDt her il enentary signal . It
t

is alowbitrate repl [ ca o] e main Signdl; wWtha- reduced spatial and
temporal resolution. Fig.5 shows a diagramof a transmtter according to
t he i nventlaimed ifhelaim 4p2nort3 for decogling sakl videi sighal, jand nieans For tratsmittingothie r

51, a circuij, 52 .for ,reqener fic informati on, and a
remul tipl é@"?ﬂ" gﬁg ﬁéﬁf’e&m&&%&@éﬁﬁﬂ zed transport stream
TS1. Saidgtransport stropi@aPElvisies sindl wxﬂbﬁéxﬂg wa&é&isxgiﬂl%ié&darﬁgi ﬂf@i

each program being forned y one or nore elenentary streans (e.g

audi o, daMEGHmDMSpM stonam; .oharactesized ip that ap mﬂhmeleammyrml

progra ecif..c inforpation t9 795
bCT/ | BSS/ FQEF‘FH 8t suig drst elsfmef Yide i g dpsluded, said selegisd parts
as wel | a&eﬂ@‘ﬁ’dﬁﬁ&e&'i@ %%gnﬁm?ﬁ W%ﬁﬂhg‘programecomrl ses. A

detail ed descrlptlon of transport streans and program specific information

can be fodfd in "1 SO | B @s glaimed in claim9, dn which thel firyy elementary stream
includes autonomously encoded and predictively encoded pictures comprising transform-
coded blocks having respective DC-coefficients, characterized in that the selected parts-are
10 the DC coefficients of autonomously encoded pictures.

S o s i > ey~

11. A signal as claimed in claim 9 or 10, wherein the first elementary stream
includes scrambled and unscrambled parts, and said selected parts are unscrambled parts of
said signal. '

12. A television receiver, characterized by means for receiving the digital

15 television signal as claimed in claim 9, 10 or 11, means for decoding the ancillary video
stream, and means for displaying the ancillary video signal as a picture-in-picture.

13. A television receiver, characterized by means for receiving a piurality of
digital signals as claimed in claim 9, 10 or 11, means for decoding the respective ancillary
video streams, and means for simultaneously displaying the respective ancillary pictures as a
20 mosaic picture.
14, A receiver as claimed in claim 13, further comprising user contro} means
i for selecting one of the displayed ancillary pictures and adapted to select and display the
video signal from which the selected ancillary picture is derived.
.18, A video recorder for recording and reproducing a video signal,

25 characterized by means for receiving the digital video signal as claimed in claim 9, 10 or 11,
and means for separately recording, decoding and reproducing the ancillary video stream.
16. A method of decoding a video signal encoded as an MPEG elementary
video stream, characterized by decoding selected parts of said elementary stream, and
rearranging said selected parts so as to constitute an ancillary video signal,

30 17. A method as claimed in claim 16, in which the video signal includes
autonomously encoded and predictively encoded pictures comprising transform coded blocks
having respective DC-coefficients, characterized in that said selected parts are the DC
coefficients of autonomously encoded pictures. |
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| IS SHEET 1S %»:N
- Generic f nmoVing piaruAcED and ssoci ated audio i ion - Part
1: Systeny&%?& 12401 —at-so=fFrowi—as t he MPEG2 system;ri% ;
Denul ti pl exer 50 sel ects an el enenttary vidgo stream Vm from whi ch an
ancillary signal Vais to be derived. Oh el enentary stranms E1, E2, E3

[’?”ﬂ gnigﬁégfe?,ieﬂhl Ch Aojetbak 8 RIS, in FBim Rrei T Asaribrbe Yoo, sgnal Hcyudes
' the f o eipiat d (crirRd A, Bl fletied farif R yrstalinleg BRUTOERA 1<

program spignak.i ¢ i nformati on packets PSI1 fromthe transport stream TS1 and
applies themto circuit 52. This circuit updates_the programspecific
information so as to specify that ancillary signal Va is present in output
transport stream TS2. The circuit further specifi mmnm oci at ed
"with the same audiovisual programas the main ele mmﬂﬂmmﬁm Va from
which it has been derived. The updated program speéiffc 4 nffor st ron PSI 2
and the ancillary elenmentary stream Va are then added by remul tipl exer 53

to the original elenentary streans and retransmtted as a newtransport
stream TS2. Fig.6 shows a diagramof a digital picture-in-pictu

tel evision receiver according to the invention. Th'&usr%ecemsﬂsee& ses a
demul ti pl exer 60, an MPEG 20 audi o decoder 61, an coder
a Pl P-decoder 63, and a video nmixer 64. The dénul t| i ves an

MPE&R transport stream TS and extracts therefroman

-~



S

el ementary audi o stream AL and an el enentary video stream V1 associ at ed
with a de¥PP8@81Fogram The el ementary streams Al and V1 arRCHIBEYHRSS by
‘audi o decoder 61 and vi deo decoder 62, respectively. The decoded audio
signal is applied to a | oudspeaker 65. Thg 25 denultiplexer further
extracts fromthe transport stream TS & ﬁther el ementary video stream V2
associated with a different programwhich I1s to be displayed as
pi cture-in-picture. The further elenmentary stream V2 is decoded by
Pl P- decoder 63 and converted mf@ a signal V2'1with a redigsd si ze and
tenporal resolution. Boﬁ 0’ S gual spwd—ard V2! in video m xer
64 and displa jispl ay poreen 64 30 19 S/qul rst
enbodi ment of the PIP-r¢ceiver] elenmentlfary stfeamp2 defilnes a f -si ze,
full-resoluti on MPEG encoded video signal, 1ncluding I, and B-pictures.
In this enbodi nent, PIP-decoder 63 takes the formof the ci rcﬂGhT\n in
Fig.1l, already discussed. In a second enbodi nent of the PIP-r erl the
el enentary stream V2 is assunmed to be an WO 95/ 28795
PCT/ 1 B95/ 00256 7 ancillary video stream tkaIM‘i tted by an arrangenent as
shown in Fig.5. As explained with
Vm -+ > — Va

- | FIG.3

50 ~ - [517/—52; /E3 E\<5:s

vm —

TS1 —— | va__ -TS2

PSH 1 hsi2 |

, N L HEGS
604 A 4 61 65 m
E_. V1 | /'62’ i
| v2 V2 |
~ 63 64

FIG.6



reference to Fig.S, the el enmentary stream V2 conprises DC-coefficients of

| - pi ctur esWOSPE™96n this enbodi nent, Pl P-decoder 63 al so talP&I/IBAERSNN of
the circuit shown in Fig.l, already discussed. However, the variable-length
decoder (10 in Fig. 1) is sinpler because vari ous types of overhead data
are absent in the bitstream and thus do ia1need to be Fig.7 shows a .
diagramof a digital nulti-picture-in-picture (MPIP) television receiver
according to the invention. The receiver conprises a transport stream
derul ti pl exer 70, an MPEQR audi o decoder 71, a |oudspeaker 72, an MPEQR

vi deo decoder 10 73, a MPIP-decoder 74, a display screen 75 and a control
circuit 76. The denultiplexer 70 receives an MPEQ transport stream TS and
extracts therefroman el enentary audio stream A] and an el enentary vi deo
stream V], both associated with a program nunber j. The el enentary streans
Aj and Vj are decoded by audi o decoder 1 and video decoder 73,

respectively. The decoded[audi g signal Is applied to | oudspeaker 72. The
decoded video 15 signal {s diéﬂf e, VIR a switch 77, on display screen
75. The demul tiplexer fur{her extrafts fronfthe transport stream TS a
further elenentary video $tream Vi Bsseesattd Wth a programi. The further
el ementary stream Vi may gefine2q Bz, full-resolution MPEG encoded
video signal, including I} P and B-picturesy The further elenmentary video
stream Vi may also be an gancillary W feam transmtted by an
arrangenment as shown in F}g.5. In 20 t Iagiér case, the ancillary video
signal conprises, as expl fhi ned abov DC- i cients of

23~
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| - pi ctur es“Q;(}J | P-decoder 74 is adapted to decode the ancillary signal
Vi. The deco esés-(l:gglr:pri ses a variabl e-1 ength decoder 741, an RGRABISE0256 -
duanti zer 742 and a nenory 743. The decoder has the sanme structure as the
arrangenment shown in Fig. 1. However, 25 nmory 743 now has a plurality of
menory sections, addressed by 'a wite a req;s WA, each section having the.
capacity to store a respective small-sizefpicture. In operation, control
circuit 76 receives fromdenultiplexer 70 the transport packets

accomodati ng program specific information PSI. As already nentioned
before, said packets specify which prograns are available, as well as how
many and which 30 elenentary streans;each program conprises. The control
circuit is adapted to rea.d._LLa.m_l_h.Lﬁl -data, for each available programi,
t he packet identifier P|D defining_t fransport packets conveying the
ancillary video signal Vi ass2@rafed therpwith. For a plurality of
different prograns, thejreleant P Ds are puccessively applied to the

dermul ti pl exer 70 so as WD 95/ 28795]

PCT/ | B95/ 00256 8 21—
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to apply the associated ancillary video signal Vi to MPIP-decoder 74. Each
decoded snull- size picture is stored in_g_section of menory 7439500386 t he
control of the wite address WA generategaRPWQﬂﬁw®l circuit 76. The
plurality of small-size pictures together constitutes a nosaic video
pi eture which can be dV | ayed under user control on display screen 75 via
the 5 switch 77. Upo se-sel ection of one of the displayed mniature
pictures (e.g. by a cursor device not shown), the control circuit 76
converts the selected display screen position into the program nunber
associated therewith, and controls denmul tiplexer 70 so as to sefect the
audio stream A apd video stream V] associated with the selectsﬁgtrb m
The reert+s Q_cigcuit further controls switch 77 so as to disp t he

: am+en full size and resolution on display screen 75 and to
r epf oducZ0@ sound v} a | oudspeaker 72. Figs. 8A and 8B show two
igigal video recorder according to the invention. The
r eclor der PEG2 transport stream TS and conpri ses &

i X 3¢ el ect therefroman el enentary audi o streap

dam V. The el enmentary video streamis assu @

d an 15

el have
bedn scranbl e hat only the predictively encoded (P andzB) piXtures
ar d. B el enentary streans are recorded on a digital storage,

odi ment shown in Fig.8A the video streamV is further
ap
40—,
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42 — '
84
, —
43~
~ 88
oy e
87
¥
45 . FIG.8A
84
27
- 5
28 ]_'—o 88
—’_098_7_})

FIG.4 . FIG.8B

W‘W
[ 4
o
& vmm
Wﬂ!
w3
Nw'v:%
o
(o]
. -mm'hhgy
fLd
prd
)



PHN 14.835 o . ...ii Oilice
to a transcoder 82 whi ch maytakeetdationa AaP
t heenbodi ment shown in 20 Fi'g. 8B, the denultiplexer further selects an
anci |l lary el enentary stream Va, which id transmtted by an arrangEhBhd
shown in Fig.5. The ancillary streamis applied to a "sinple" MPEG decoder
89 as eRplangements fortransariging Wtfﬁcqi\élﬂ&rd&igg"ﬂ@(’ﬁ@ab.- In both enbodi nents,

the ancillary signal Va conprises the DC-coefficients of |-pictures of. the
same program as video signal V. This ancillary signal i gEWEET
recorded on storage nedium 81. Upon nornal playback, tHh ‘E hnd

. - pcT/BB95/00256
In Fig.1. I'n

P o T

video elenentary streans A and V are decoded by MPEQR2 3udi o ecmger 831 ahd
MPER2 vi deo decoder 85, respectively. The audi o signal {is fé’b%??é 16 a

audi o output termnal 84. If the video signal has beeni|sqranbled, it _gcan
only be displayed when processed by a descranbl er 86. ﬂhe descranbl er nay
t ake t hEIRIdDrOBTHE INVENTIOMi ch is activated only upon-30—iRserien—ef—~a

smart card holding a,sufficient anount of credit. These_types of, ..
descranbl ers are kno e;}é@ﬂé@ﬂ#ﬁ#ﬁ@&ﬁ%ﬂﬂﬁiﬁ@f@é@%ﬁfﬂ! tEANS ARG |Acdigifalde o

i '4922!5 Vided BipRaPititoliéd as ¥ MPEG Mdntdhifty vided dredindfiiuattigtitoridthously érlddded
' and predictively encoded pictures. The invention also relates to a television receiver and

5 video recorders for receiving MPEG elementary video streams.

BACKGROUND OF THE INVENTION '

MPEG is a packet-based time multiplex system for transmitting digital

video programs. Data is transmitted in transport packets. Each transport packet contains data

10 from exactly one elementary stream with which it is associated by means of its packet
identifier. Examples of elementary streams are video streams, audio streams, and data
streams. One or more elementary streams sharing the same time base make up a program. A
typical program might consist of one video stream and one audio stream. One or more
programs constitute a transport stream. The MPEG standard is described in "ISO/IEC CD

15 13818: Information technology - Generic coding of moving pictures and associated audio
information”, 1993-12-01. Part 1 of this standard relates to the system aspects of digital
transmission, Part 2 relates more particularly to video encoding.

EP-A-0 505 985 discloses a video recorder, which encodes and
subsequently records a video signal as an MPEG bitstream comprising autonomously encoded

20 (I) pictures and predictively encoded (P,B) pictures. Upon playing back the recorded signal
at high speeds, the head is directed from one I[-picture to the next.

EP 0 534 139 discloses a system for displaying a number of video
windows. Each source is divided into "coding intervals" and each coding interval is JPEG
compressed. The coding intervals not to be displayed because they are overlapped by other

25 windows are filtered out.

Television receivers are known having features, for example picture-in-
picture, which require some video processing circuits to be duplicated. Implementing the
same features in an MPEG television receiver would require the MPEG decoder to be
duplicated. However, an MPEG decoder is a very oomplicated and expensive device.

AMENDED SHEET
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transmtter for transmtting 4 encoded as an MPEG

el enmentary video stream including aut on@mwusly encoded and predi c19.0411996
encoded pictures, characterized in that the transmtter conprises neans for
skl ect i OBIECH MSW&Y@EMIMVM@N and to rearrange sal d

aut ononousl y encoded ,pi ct ures t onstitute anci.l | vi deo 5 nal ,
and neans fgr t ransmit Ffﬁ 3 objest P éﬁec}qvpa Yﬂﬁ@?ﬂa& thgAbo s{/\% mentigned ?’PQ&P
el ement gy 66?1&?% ShieP affh, to realise known featuré f MIPEE fecbive@SinG &s 8&&%&“ ai m

1, wherein e aut ononously encoded pictures conprise transformc
bl ocks mnnagorrbsmemde\MPBG receivérs ovithnnevel féatunesalt ds 4lso ad ®bjestbthei ng t he

BC odor Fiventlort & Bipviaes ihabfuier S efiod o fratetuilfigys piglAf vifeE Fgfal hih 5 ¢
wher ei NrdragrsMepEssiile 18 hplernent sk@&kﬁéwﬁ %fnnhﬁ reSdivdetraant ot ézﬂt éﬁé‘dtivlear y

el ementary video streamis unscranbl ed hod of
transm manpef.a digital video signal encoded as an MPEG el ement ary vi deo

oiream |l Uding. 2t oLotesd Yo BASRGeRS dAASHLEL B BRI,
pi ct ur egigialvideo signal encoded as an MPEG elementary video stream including autonomously
10 encoded and predictively encoded pictures, characterized in that the transmitter comprises '
means for selecting the autonomously encoded pictures and to rearrange said autonomously
encoded pictures to constitute an ancillary video signal, and means for transmitting said
ancillary video signal as an ancillary elementary video stream. Herewith is achieved that the
ancillary signal can be decoded at the receiver end by a decoder which is considerably
15 simpler and less expensive than a full-spec MPEG decoder. More in particular, motion
compensation circuitry and a large amount of memory can be dispensed with. The ancillary
signal requires only a low bitrate.

Various applications of the ancillary signal are conceivable. A picture-in-
picture television receiver, for example, may display it as the picture-in-picture. In a multi-

20 picture-in-picture television receiver, a plurality of ancillary signals may be simultaneously
displayed as a mosaic picture. In a video recorder, the ancillary signal may be separately
recorded so as to be reproduced at higher playback speeds.

An embodiment of the transmitter is characterized in that only the DC
coefficients of autonomously encoded pictures constitute the ancillary signal. Such a signal

25 requires a very low bit rate and a decoder for such a signal is extremely simple,

MPEG also allows parts of the signal to be scrambled, whereas other
parts remain unscrambled. In a further embodiment of the invention, the MPEG elementary
video stream is scrambled and the ancillary elementary video stream is unscrambled. This

- allows a video program to be viewed free of charge but at a low quality. The ancillary signal
30 thus acts as an "appetizer”, attracting the viewer’s attention to the presence and contents of
the main signal. When recorded simultaneously with the main signal on a digital video
recorder, the ancillary signal also assists the user in finding the beginning of a scrambled
program on tape. ,
The ancillary signal can also locally be created in the receiver or video

This is the replacement sheet
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rearrangi ng sai d aut ononousl| y {€CTanke a ehalbRa]\ 1totéggqcknstltutepghl Ci Iﬂ ary
video signal, and 20 transmtting deo signal as an

ancillary elenentary video stream 5. 2a A method as cl 19.8d996
claim4, wherein the autononously encoded pictures conprise transform coded

bliocks mmdng Adthpugh receivid@ acﬁvdl—slnm MRE& sighed, thealecodergnaybe simple because
aut onomou encode i ctures apted to sel ect .a deco nly sald
DC 25 &)‘@#1 ?‘°§.°“°“‘“Y anca ng afdunt of Memtry, cap b ﬁﬁl %‘Fﬂﬁ & or

wherein the MPEG elenehtary video streamis scranbled and the anC|IIary

el ementary video streamis unscranbl ed. A tel evision

r ecei ve BRIGFRPESCRIPRAOQN OF THE PRAWINGSa f| rst video signal representing a
mai n picture and a second video signal representing a picture-in-picture,
characterized in that the second video signal is encoded as an MPEG

el ementary video streamincluding at |east autononously encoded pictures,
the receiver conprising neans to 5 only select and decode sai d autononously
encoded pictures for display as the picture-in- picture. 8. A
receiver as clained in claim7, wherein the autononously encoded
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pi ctures conprise transform cdded. bl-ockis - Egctlve DC coefficients,
the nmeans for 10 selecting and- ' usly encoded pictures
bei ng adapted to sel ect and decode onIy Hnid DC coefficients. 9. 19.04.1996

T 18 .qugﬂéh pr receiving a plurality of video
Fy--~rreol St reans each |nclud|ng at | east
autononnusly 15 encodé&d|pictures, chatagterized in that " the receiver

conprises neans to only del @@tx hﬁ?q& pde¢ sai d auto QM encoded

pi ctures and neans for §sijmul t aneously di $pl ayi ng t ﬂ ality
of pictures as a nosai q pI cture 10 A recei din
claim9, the autononousy s 20 conprise transformcoded

bl ocks having respective DC coeff|C| ents t he neans for selecting and
decodi ng the aut ononously encoded pictures being adapted to select and
decode only said DC COpirhishliey for trahsmiting a digita) vidbo'siifll ¥ftiod8d o€ bt MPHGI 1

claim9 or 10, further conprising user contro% 25 neans for selecting one
of the delerpbmyedqubd strean ynailﬂdxpg autonemoustyl empd aud prcdsmtiveb;t encoded pictures)

di spl h th |
Gor | voy, Cbacter22d i o the JeRGMEF Folnbrifs Hheals rotcoelibfing, S dhsShatnatish, tnged,
vi deo si gipikeseidOdadartan dg%rkawmoﬁémm édoodyd rReurss f@@dmuﬁeé aflhRdllary video

aut ononousl y encoded and predictively encoded 30 pictures, characterlzed

in that sigeal; andbmeans Mrmmmmﬁmxﬂaw@e% sigaaliastancangiliaoy elementayy
video stream.

2, A transmitter as claimed in claim 1, wherein the autonomously encoded
pictures comprise transform-coded blocks having respective DC coefficients, the means for
10 selecting the autonomously encoded pictures being adapted to select and decode only said DC

coefficients.

3. A transmitter as claimed in claim 1 or 2, wherein the MPEG elementary
video stream is scrambled and the ancillary elementary video stream is unscrambled.
15
4. A method of transmitting a digital video signal encoded as an MPEG
elementary video stream including autonomously encoded and predictively encoded pictures,
characterized by comprising the steps of selecting the autonomously encoded pictures and
rearranging said autonomously encoded pictures to constitute an ancillary video signal, and
20 transmitting said ancillary video signal as an ancillary elementary video stream.

5. A method as claimed in claim 4, wherein the autonompusly encoded

pictures comprise transform-coded blocks having respective DC coefficients, the step of

selecting the autonomously encoded pictures being adapted to select and decode only said DC
25 coefficients.

6. A method as claimed in claim 4 or & wherein the MPEG elementary
video stream is scrambled and the ancillary elementary video stream is unscrambled.

AMENDED SHEET
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encoded pi c or | sepanarngliona and reproducing said
aut onom)usl “mm ﬁmlm |“I A video recorder as clained i n claim
42, wherein thetaut ormonsusky PHN 14. 885 12 encoded pi ctures cotf94.4896
transformcoded bl ocks having respective DC coefficients, the neans for

sel ecti g and recor diiglevision secsivensompyisiog uenas for receiving HBrshyideosignall t o

T anspof breEpisi g i bidle ol B Lftef Hetal Rprebdiing a piopprgingiiie)

el ement Bliat‘aOter(ihﬁvd intthetodie isecond diided sigiiad ioBRvodEd ae B MPEG2enéHt&e villéo/ el y
encoded plctur characterized by 1ncluding an ancillary el ementary video
st ream SERAR udgnm Ipast utpnamoysty ABcaded RIFIES o thefeeqivarceomprising) means to

A LT 3NSBOGLeibf SATARAE sl EibrichotbR dfbddka MRHS fr W1e9|s YO PR MnenCoded

pi ctUres conprise transformcode ng respe f|C|ents
t he ancpichmey el enentary stream conprising only said DC coefficients.

8. A receiver as claimed in claim 7, wherein the autonomously encoded
pictures comprise transform-coded blocks having respective DC coefficients, the means for

10 selecting and decoding the autonomously encoded pictures being adapted to select and decode
only said DC coefficients.

9. A television receiver comprising means for receiving a plurality of video

signals encoded as MPEG elementary video streams each including at least autonomously
15 encoded pictures, characterized in that the receiver comprises means to only select and

decode said autonomously encoded pictures and means for simultaneously displaying the

respective plurality of pictures as a mosaic picture.

10. A receiver as claimed in claim 9, the autonomously encoded pictures

20 comprise transform-coded blocks having respective DC coefficients, the means for selecting
and decoding the autonomously encoded pictures being adapted to select and decode only
said DC coefficients.

11. A receiver as claimed in claim 9 or 10, further comprising user control
25 means for selecting one of the displayed plurality of pictures and adapted to select, decode
and display the video signal from which the selected ancillary picture is derived.

12. A video recorder for recording and reproducing a video signal encoded as

an MPEG elementary video stream including autonomously encoded and predictively encoded
30 pictures, characterized in that the recorder comprises means to only select the autonomously

encoded pictures and means for separately recording and reproducing said autonomously

pictures.

13. A video recorder as claimed in claim 12, wherein the autonomously

epracement shedt
M‘?L
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Thﬁaslﬁn}{:éjésaﬁahaéi chtiorcl @i m 14 or 15, wherein

nsport s
the I\/PEG| U Hﬁ treamTs—scranpred and the ancillary
¢l ement ar unscranbl ed. 12 WD 95/28795 12 18. 19.04.1996

A et hod as ¢l ai med |n cI a| m 16 or 17, wherein the video signal includes
sar ambl EBcogded Ristures LompEise ransferm-gaded:blocksskaviag respestive DG ceefficientsarid ed -

Parts Ohneafd forSdefdfthg and recording the autonomously encoded pictures being adapted to select
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5 14, An MPEG transport stream comprising a video signal encoded as a first
MPEG elementary video stream including autonomously encoded and predictively encoded
pictures, characterized by including an ancillary elementary video stream comprising only

said autonomously encoded pictures.

10 15. A transport stream as claimed in claim 14, wherein the autonomously
encoded pictures comprise transform-coded blocks having respective DC coefficients, the
ancillary elementary stream comprising only said DC coefficients.

16. A transport stream as claimed in claim 14 or 15, wherein the MPEG
15 elementary video stream is scrambled and the ancillary elementary video stream is
unscrambled.
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