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PCT/ 1 B96/ 00662 "Met hod and device for decoding digital video
bitstreanms and reception equi prent i ncl uding such a device"

The present invention relates to a nethod of decoding a bitstream

i ncluding awRjgdfedohty Of nultiplexed digital video bitstr &ﬁkégsponding
to previously coded signals, said netshod conprising i asca t he
steps of: 5 - receiving n digital video bitstreans in
the form of *Riefiol gh® deide fop decedihg digital bides bitstreans kiditedeption BqiipRieHOinEMaiaY S
transmtting and/or storage neans; - selecting one
si ngl e di gi S4h adeyics” bit stream for display; and -
decodi ng the selected digital video bitstream The

i nvention also relates both to a device for decoding a bitstream 10
including a plurality of nmultiplexed digital video bitstreans corresponding
to previously coded signals, said device conprising:

- means for receiving n digital video bitstreans in the formof a single
mul £i pl exed bitstreamoriginating fromprevious transmtting and/or storage

means and demul t1 pl 6l 0% oSR istrellbibe febieed 16 3 rdehodl ¢ ldting a bitstream
including a plurality of multiplexed digital video bitstreams corresponding to previously
coded signals, said method comprising in cascade the steps of:
5 - receiving n digital video bitstreams in the form of a single multiplexed
bitstream originating from previous transmitting and/or storage means;

- selecting one single digital video bitstream for display; and

- decoding the selected digital video bitstream.

The invention also relates both to a device for decoding a bitstream

10 including a plurality of multiplexed digital video bitstreams corresponding to previously
coded signals, said device comprising:

- means for receiving n digital video bitstreams in the form of a single
multiplexed bitstream originating from previous transmitting and/or storage means and
demultiplexing said multiplexed bitstream;

15 - storing means;

- means for selecting one single digital video bitstream for display; and

- means for decoding the selected digital video bitstream,
and to a reception equipment comprising such a decoding device.

_ This invention finds an application in the field of television (standard,
20 high 'def'nﬁtion, or interactive television for instance), and particolarly in the field of video
terminals or receivers based on the MPEG standard.

The european patent application n® 0566092 describes an apparatus for
decoding compression-coded moving picture signals, comprising, in one of the proposed

v embodiments, a single decoder provided for decoding an input bitstream composed of
25 multiplexed coded signals corresponding to independant original sequences of images. This
apparatus associates 10 said decoder control means allowing to reconstruct and display from
the output signals of the decoder the pictures corresponding to one of the original video
sequences. However, the method carried out in such an apparatus does not take into account
the problems which appear in case of switching from a sequence to another one and, more



15, - - storing neans: - means
for selecting one single digital video bitstreamfor display; and

- neans for ‘decoding the selected digital video bitstream and to a
reception equi pment conprising such a decodi ng devi ce.

This inventi orWPPHSaN application in the field of televi sirommksiossgard,
20 high definition, or interactive televisié@ for instance), and
particularly in the field of video .term nals or receivers based on the
MPEG st andar d particularly, the troublesome factors whichrgongiderahie increase: the waising itimeafor on
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novi ng picture signals, conprising, in one of the proposed

enbodi ments, a single decoder provided for decoding an input bitstream
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of switching froma sequence to another one and, nore
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particul arllré, { e te%ﬁgf%sfgr‘rvem?hactors whi ch consi derably increase the
waiting ti faid coded digital signals correspandiad legstito fiames, seid dutens ghich are coded without

any reference to any other previous frames, the selected digital video bitstream being
presented for decoding and display and coded signals corresponding to an intra frame of at
least one of the (n-1) other bitstreams being stored for immediate access by the viewer.
In a particular application of the method, |
15 said coded digital signals correspond to frames, said intra, which are coded without any
reference to any other frame or to frames said predicted or interpolated according to the fact
that, in agreement with the MPEG standard, they are respectively predicted by motion-
compensated prediction from an earlier intra or predicted frame or bidirectionally
interpolated from an earlier and a Jater frame, the selected digital video bitstream being
20 presenied for decoding and display, and at Ieast the coded signals corresponding to an intra
frame of at least one of the (n-1) other bitstreams being stored for immediate access by the
viewer.
By implementing this decoding method, especially in the case of coded
signals being in agreement with the MPEG standard, switching is thus considerably faster
25 than when a conventional decoder is used. Preferably said stored coded signals are the most
recently received intra frame, rather than storing the whole bitstream representing a given
period of time. A picture is then displayed nearly instantaneously upon switching to an other
video sequence.
In more sophisticated implementations, said stored coded signals belong
30 to the two bitstreams corresponding to the most immediate access by the viewer, or, more
generally, to the (n-1) other bitstreams.
It is another object of the invention to propose a device for decoding
multiplexed digital video bitstreams which allows to implement said decoding method.
To this end, the invention relates to a device as defined in the preamble



5. E It is therefore a first object of the invention to

p,'r'E)'pOée a met hod of decoding a bitstreamincluding a plurality of
mul ti pl exed digital video bitstreans which allows to switch fast from
one of the coded bitstreans to another one. To
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frame, and said storing means comprise, while the selected digital video bitstream is

presented for decoding and display, a buffer for storing at least the coded signals

corresponding to an intra frame of at least one of the (p-1) other bitstreams, for immediate

20 access by the viewer.

In other embodiments, said storing means may comprise two parallel
buffers for storing at least the coded signals corresponding to an intra frame of the two
bitstreams corresponding to the most immediate access by the viewer, or more generally (n-
1) parailel buffers for storing at least the coded signals corresponding to an intrz frame of

25 each of the (n-1) other bitstreams.
Preferably said buffer(s) is (are) provided for storing within each of said
 bitstream(s) the most recently received intra frame. Moreover, the buffers may together
constitute a single physical memory.
It is still another object of the invention to propose a reception equipment
30 including such a decoding device.

To this end, the invention relates to a reception equipment comprising a
decoding device such as indicated above and provided in the form of a sub-assembly which
comprises the following circuits:

- a demultiplexer, provided for separating the input muiltiplexed bitstream
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15 These and other aspects of the invention will be apparent from and
elucidated with reference to the embodiments described hereinafter and considered in
connection with the accompanying drawings, wherein:

- Fig.1 is a schematical illustration of a conventional video coding and
decoding scheme;

20 - ng.Z shows an embodiment of a device carrying out the decoding
method according to the present invention;

- Fig.3 is an example of a software program convenient for an
implementation of the invention;
- Fig.4 shows a simplified representation of a video reception sub-

25 assembly performing the steps of the method according to the invention.

A typical video compression scheme based on variable length coding and
motion compensation, for instance a compression scheme according to the international video *
30 standard MPEG, processes digital signals corresponding to images according to the main
following steps: orthogonal transform of these signals (such as discrete cosine transform),
quantization, variable length coding, memorization, and (in a backward connection) picture
prediction by motion estimation and compensation. Reciprocally, a corresponding decoding
scheme, and particularly an MPEG decoder, implements the following steps: memorization
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e s , 4
intonr esPIR e AReArding Wmceaﬁ"dm MPEG siandand; described in magy decumentsiand t o
ori gi naly SfAleRdIfEe in the artitle TMPBESA Video Compression Standard for Multimedia

Applications”, D. Le Gall, Communications of the ACM, April 1991, vol.34, n°4, pp.46-
58, it is indeed known that the sequence of transmitted and/or stored signals includes
periodically spaced intra pictures, i.e. pictures coded without using information from any
other picture and which can therefore be considered as reference pictures (providing for

15  example access points for random access). At the time of switching, an access delay
corresponding to the waiting time for an intrapicture to occur cannot be avoided.

Moreover, in such switching situations, the waiting time for pictures
from the new video bitstream to be available also depends on other factors, such as the time
to wait until the input buffer is loaded to the correct filling level before the decoding process

20  can start, the time for reversing the picture order (the coded signals also include predicted
pictures obtained by bidirectional interpolation from a previous and a following picture, and
therefore decoded only after said corresponding following picture is available at the reception
side), and the time to decode a picture.

Referring to Fig.1, there is very schematically illustrated a video coding

25 scheme provided for implementing n parallel coding steps 2a to 2n followed by a
multiplexing step 3 (this number n may be for example equal to 3). After transmission
(and/or storage), a corresponding decoding scheme is provided for implementing a
demuitiplexing step 100 of the received coded bitstream, followed by n storing steps 200a to
200n and n decoding steps 400a to 400n. According to this decoding method, the

30 demultiplexing step is provided for separating within the single large input coded bitstream
the plurality of multiplexed bitstreams.

The proposed decoding method comprises in cascade the steps of
receiving n digital video bitstreams in the form of a single multiplexed bitstream originating
from previous transmitting and/or storage means, selecting one single digital video bitstream,
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A typical re55| on scherme based on variable | ength coding and

motion codPensation, for iThinprrsiplecictbepvestionsan by instaneeoaceprding
| nternationalg, d&f?oodxment of Fig.2: the decoding device shown in this figure comprises a

demultiplexer 10 which receives an input bitstream IB including a plurality (generally n, only

three in the represented embodiment) of individual video bitstreams and the outputs of which

(three in the case of Fig.2) are sent to storing means 20 comprising in this embodiment the
15 same plurality of buffers 21 to 23 (three in this example).

A viewer switching action may occur in a control unit 31 provided for
selecting the buffer corresponding to the selected bitstream which will be decoded, for
instance the buffer 21, and at the same time for controfling the transfer of the two other
bitstreams (which at that moment have not to be decoded, since none of them has been

20 selected by a viewer action) towards the two other buffers 22 and 23. At the outputs of
parallel buffers 21 to 23, a switch 32 controlled by the control unit 31 with which it
constitutes control means 30 selects the appropriate buffer output signal and sends it towards

a decoder 40. This decoder comprises for example a demultiplexer 41 (provided for
separating the signals to be decoded and associated motion vectors), a variable length

25 decoder 42, a dequantizer 43, an inverse orthogonal transform circuit 44, and a prediction
circuit comprising a memory 45, a motion compensation circuit 46 (receiving from the
demultiplexer 41 the motion vectors), and an adder 47 which adds the outputs of the motion
compensation circuit 46 and the inverse orthogonal transform circuit 44 and yields the output
decoded signals DS to be displayed (such a decoder is conventional and will not be described

30 in a more detailed manner),

The buffers 22 and 23 receive the respective bitstreams and store a
limited part of each one, including at any moment at Jeast an intra frame. Therefore, upon
switching from 2 bitstream to another, an intra frame of this other selected bitstream is
already rcidg; to be decoded, and the viewer has no longer to wait for another displayed



30 standard MPEG processes digital signals corresponding to images
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demultiplexer 10), in the form of the coded bitstream corresponding, before transmission

15 and/or storage, to the original digital signals from the n paralle] channels (see the coding
scheme of Fig.1). The received coded bitstream is demultiplexed (sub-step 302). The
program then determines (sub-step 303) which particular bitstream has to be selected, upon
the indication from a television viewer 310, and this coded bitstream is stored if necessary
(sub-step 304a), and then decoded (sub-step 305) and displayed (sub-step 306), the output

20 decoded signals being referenced DS in Figs 2 and 3. In the same time a limited part of each
of the bitstreams which have not been selected for decoding, including at least an intra
picture, is maintained (sub-steps 304b,..., 304n) in a place of the buffers in which these
limited parts are ready to be transferred out of these buffers (if necessary, i.e. upon
switching from the previously selected bitstream to another one) for an immediate access by

25 the viewer. Therefore, when such a situation occurs, the stored intra frame of this newly
selected bitstream can be immediately read {sub-step 307), decoded (sub-step 305) and
displayed (sub-step 306), as already explained, without any waiting time. The cycle of
demultiplexing, storing and decoding the bitstream is then repeated.

Moreover, the invention also relates to a reception equipment for
30 implementing the above-indicated operations. There is illustrated in Fig.4 a simplified
representation of a video reception sub-assembly 400 that performs the steps of the method
according to the invention. Such a reception sub-assembly is connected (at viewer's home or
place) between an antenna or cable outlet and a conventional television set, or preferably
incorporated inside the television set.
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concerned television set.

Another improvement, concerning an aiternative fast switching
embodiment may also be as follows. Rather that storing a predetermined period of time of

15 each bitstream in at least one or in the (n-1) extra buffers not concerned at a given moment
by the decoding step, only the most relevant part thereof may be stored. For instance, only a
recently received, or the most recently received, intra frame of each bitstream is stored,
which leads to the fact that a picture is now displayed nearly instantaneously, only a short
waiting time being observed before the program starts to exhibit motion.

20 It must also be indicated that the various buffers are either distinct or
may constitute a single physical memory. In all the cases, the required buffer size BS for the
extra buffers depends on the bitrate and the frequency of the intra frames within the
bitstreams:

BS = ((N/f).R) + BD
25 where: N = number of pictures within a group of pictures (i.e every Nth picture is an intra
one);
fr = frame frequency;
R = bitrate;
BD = size of the decoder buffer,

30 Therefore, if N = 12 and the bitrate value is 5 Megabits/sec., extra buffers of
((12/25) x 5) + 1,8 = 4,2 Mbits/s are desired (the value 1,8 Mbit/s being here the input
buffer size as specified in MPEG main profile: for higher bitrates, a larger buffer is
obviously required, with a maximum buffer size of 9 Mbits for a bitrate of 15 Mbits/s which
is the maximum value in MPEG main profile at main level).



and decoding the selected digital video bitstream Mreover, the coded

di-gital signals correspond to franes, said intra, which are coded
wi t hout any reference to any ot her previ ous frames, and, while the
selected digital video bitstremis presented for decodi ng and di spl ay,

the coded si gW8193/0¢890r esponding to an intra frame of at | eagdrm@ogueed t he
(n-1) other 5 bistreans are stored for al Powing as soon as requested an

i mredi at e access by the viewer. Thanks to that
organi zation in paral |l el ofctanstilhhe norisied ghad simpler implpmentations of the decoding
buffers, it i Lom
one program Orﬁxeﬂﬁﬁ%h&’h@vxée art %g&szenot %‘%ehgﬂr g'gfégerm %&Vﬁgh@é‘} ﬁg 183
wai t until anTWVngrogrami cttxsmmstalikeiwmst ﬂwdext progranin switched &sxs@ithbrmgehpfofene has
t he desired ogcupa . 10 . . This | e of the

i nvent i on cangﬁ‘gﬁ'%#icmsetﬂ PROyde; WEPQX&‘@"R&’@B?‘M“ p{agz o the Pt PRRent
of Fig.2: Wefdi%aﬂxﬂmdeighﬂewhﬁ\mwﬁ bifstréant ailidiSplH9iPOtherei Q6d the other for

demul ti pl exer 1Q vvh ﬁ recel v%s an i n‘ﬁé{) bitstream B including a plurality

(general ly n, SEHR FrEERANAE tocthe BTt Restible Blectioniby heual
video bitst re?ﬁ‘ﬁe@(ﬂsﬁﬁ&e&%@‘fé@u@i intheCdhse of thisSmpI&Smiph: h&?ﬁat% Fig.2)

are sent to storing neans_20 conprising in this enbodi ment sane
plurality of infgrmapan js@aveilabjeon Ry the ingeming Erogmms may be accessed 1.e. according to

A viewer switghi Rl %&Ctﬂé {.ded for

sel ecting the&gk??er coér}@eeg%n I'ng t t%g%?%rgs%d&% %‘r‘eam I'ch will be
decoded, flor Alternatively, said seqoné stoting eperam;n reayccontern bwo bitstreams, rmn-éspondmg to
controlllngt r..of.th af her bitstreans (which at that
noment have n@?&é%ﬁ&%&%,?ﬁlﬁ% %@6‘?“‘?%5 ¥Bn 20 sel ected by
a viewer action) towards the two other buffers 22 and 23. At the outputs of
parallel buffers 21 to 23, a switch 32 controlled by the control unit 31

with which it constitutes control means 30 selects the appropriate
buffer output signal and sends it towards a decoder 40. This decoder
conprises for exanple a denultiplexer 41 (provided for separating the

signals to be decoded and associ ated notion vectors), a variable length 25
decoder 42, a dequantizer 43, an inverse orthogonal transformcircuit 44,
and a prediction circuit conprising a nenory 45, a notion conpensation
circuit 46 (receiving fromthe demul ti pl exer 41 the notion vectors),
and an adder 47 which adds the outputs of the notion conpensati on
circuit 46 and the inverse orthogonal transformcircuit 44 and yields the
out put decoded signals DS to be displayed (such a decoder is
conventional and will not be described

[,



30 in a nore detail ed nmanner). The buffers 22 and
23'receive the respective bitstreans and store a limted part of each
one, including at any nonent at |east an intra frane. Therefore, upon
switching froma bitstreamto another, an intra frame of this other

sel ect ed bi t swoezeus96 al ready ready to be decoded, andpdfimos/sogsrer has
no longer to wait for another displayed 10 WO 97/ 04590

PCT/ | B96/ 00662 7

signal (in caEkAlSa conventional MPEG system and a—frame—frequency of

25 Hz, only each 12th picture corresponds to an intrgfranme, which
corresponds to a waiting tinme of 12/25 = 0, 48 seprarfieias Been Replaced
The invention is obviously not limted to the enbodi nf| ICIE Ml 5
her ei nbefore, fromwhich variations or inprovenents na§iiE ¥ i
wi t hout departing fromthe scope of the invention. It shou or
I nstance be noted that, especially with respect to the control neans,

t he proposed inpl enmentation of &ge | nvention may be partly in the form
of the executton of a seri 8J0gh ?fd%F & bitsteqmp dndl Plurality-ofr ranlplescd of

which is for digimsloxﬁd&%rﬂ?kﬁeﬁﬁ%éﬁeﬁoﬂnggtd’?ﬁ]ﬁi&&lw&ﬂﬁﬁﬁéﬂﬂégaid method comprising in

An exanpl e of tware programfor such an inplenentation is
i | lustrated ieAseudg te stemsf: shows a flowchart detailing the reception

process of the input COded'F,"gfi_"‘“?ihe‘ﬁ%*é‘gggbébﬁ“ﬁfﬁmf&“&m@ﬁ?wwt

of Fig.2 for the explanatio ormation is
recei ved ats 3bifstrearhiosiginating from previous drapsmitting tand/ohstotagmomeansf t he

;jreglrjlls';r: E!Sieéﬁr 10), in the f ME oﬁehﬁnﬁé)gﬁﬂal%&e%tbﬁtg@e%ct%{- &%&Bﬁ“&h“g’ bef ore
- decoding the selected digital video bitstream;

wherein said coded digital signals correspond at least to frames, said intra, which are coded
without any reference to any other previous frames, the selected digital video bitstream being

10 presented for decoding and display, and coded signals corresponding to an intra frame of at
least one of the (n-1) other bitstreams being stored for immediate access by the viewer.
2. A decoding method according to Claim 1, wherein said coded digital
signals correspond to frames, said intra, which are coded without any reference to any other
frame or to frames said predicted or interpolated according to the fact that, in agreement

15 with the MPEG standard, they are respectively predicted by motion-compensated prediction
from an earlier intra or predicted frame or bidirectionally interpolated from an earlier and a
later frame, the selected digital video bitstream being presented for decoding and display,
and at least the coded signals corresponding to an intra frame of at least one of the (n-1)
other bitstreams being stored for immediate access by the viewer,

20 3. A decoding memod according to Claim 2, in which said stored coded
signals are the most recently received intra frame.

4, A decoding method according to anyone of Claims 1 to 3, in which said
stored coded signals belong to the two bitstreams corresponding to the most immediate access
by the viewer.

25 S. A decoding method according to anyone of Claims 1 to 3, in which said
stored coded signals belong to the (n-1) other bitstreams.,
6. A device for decoding a bitstream including a plurality of multiplexed

digital video bitstreams corresponding to previously coded signals, said device comprising:
- means for receiving n digital video bitstreams in the form of a single
-

THIS SHEET HAS BEEN

A e




15 and/or storage, te—theorigimar digital signals fromthe n parall el
channel s (see the coding. 1944 F19.1). The received coded
bitstreamis demultipl . (312 The program t hen det erm nes
(sub-step 303) which parfig | eam has to be sel ected, upon t he
i ndi cati on f rY@PH4EW| evi HIN f 0, and this coded bi etamemosss St or ed
I f necessary (sub-step 304a) and thehl decoded (sub-step 305) and

di spl ayed (sub- step 306) t he  out put 20 decoded si gnal s being referenced
DS in Figs 2 mdplexed bifstrorm driginating Somopreyiags tAsising and/os storage meangand; he

bi tstreams WiisghiipR¥ing 38l nft@ileRe bitsta; f or decoding, including at |east an

intra picture, 1S maintalned (sub- Steps 304b, .. ., 304n) in a place of
the buffers in which thesestoringmepggit ed parts are ready to be transferred

out of these buffers (if ngﬁgais b
previously selected bitstreamto ane‘{tlﬁg oﬁ%‘ F&}“’a‘ﬁwﬁt’nﬁ@#]%}%@?g&gg% 25
the viewers Therefore, whemeansfor decodingahe mcteddiginal,vmémeblmd intra frame

307) 1 decode et s gl igals Siroga el Trepec el bR yhieh archodbhay

expl ai ned, WiyiithGnttang Hefeivis tolgly other Tioﬁs fryat,candfsaid stonnﬁﬁf@dhstécﬂipﬁ&é Réhile

t d the hitst th ted
A RS &5 67076 %04 isplan® beger fpstoring

i npl erent | ngcédba sTRRMY Phat OSFr&sPbACio AR St frfd of A1&HsCorieSofithd eﬁf)romﬁ r%gesﬁk g. 4

asinplified reger esent at | on of a video reception subass ‘hat
perforns Hheft Qit according to the invention. Such a
reception suf-assenbly i

bet ween an ant enna or cabIAe out ? an%&g@ enP“gnal eV| Sqo@%daggiml or

preferably signal$ correspondato drimes,ssaiddintrife t el evi si on set.
g&?fggg / 0068’2“"‘ are coded without any reference to any other frame or to frames said predicted or
interpolated according to the fact that, in agreement with the MPEG standard, they are
15 respectively predicted by motion-compensated prediction from an
earlier intra or predicted frame or bidirectionally interpolated from an earlier and a later
frame, and said storing means comprise, while the selected digital video bitstream is
presented for decoding and display, a buffer for storing at least the coded signals
corresponding to an intra frame of at least one of the (n-1) other bitstreams, for immediate
20 access by the viewer.

8. A decoding device according to Claim 7, in which said storing means

comprise two parallel buffers for storing at least the coded signals corresponding to an intra
frame of the two bitstreams corresponding to the most immediate access by the viewer.
9. A decoding device according to Claim 7, in which said storing means
25 comprise (n-1) parallel buffers for storing at least the coded signals corresponding to an

intra frame of each of the (n-1) other bitstreams.
10. A decoding device according to anyone of Claims 7 to 9, in which said
buffer(s) is (are) provided for storing within each of said bitstream(s) the most recently

. received intra frame.

30 11. A decoding device to anyone of Claims 7 to 10, in which said parallel
! buffers together constitute a single physical memory.
12, A reception equipment comprising a decoding device

according to anyone of claims 6 to 11, in the form of a sub-assembly comprising the
following circuits:

——
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AS already expl ai ned, the incom ng bitstream corresponds (at the side of
the transmitter) to coded nultipl exed signal s associated to n parallel
¢channel s and corresponding to original inages. The video reception
apparatus 400 includes a denultipl exer 401 that separates the input
coded bitstredo9m4s9espective digital video bitstreans 5 pefimgtweedi ng to
each of the respective original sequences of2 i mages. A sel ector 402

enabl i ng the viewer to select any desired channel allows to select the
corr espondi ng bi t st r eam whi & femultiplexers prowidad far sepanting mmfmlmemafmwmf

b1 Lstroans,  olty" PRVt EuBpiacia AR SR Blifams coRBl ' oBEAM spoces

intra pi of images; i s stored At the output of the storage neans 403, a
decoder 404 perfornms a data fl{g“ %ﬁ@ gupr ession corresponding to the
conpression carried out at P il I the transmitter and carries out ,

the reconstsruction of pi Ctuaeaem;ﬁbwaédefofbmnﬁgﬁﬁﬁ&ﬁ&tﬁ@e&&t@feﬁ@e’c@ﬁﬂgﬂﬂﬁ
of the concerned te|evision se Anot her

i nprovenent, GEMERER; ofald bitsireams stg ’F‘i/g‘ g Huffes,only 4 Wﬁm part ‘éfrFB%G‘ih%ﬂﬂn may .
al 5o be as f odieapa defal fixed Bidtrefthe béifistared® WAERI 8¢ (- ostnd Vubp, d dald Emftda

15 each bitstreamin at |east one or 1n the (n- 1) extra buffers not
concerned at pargbejrmatleastthe coded signalsicemresponding 9 Brevipus ipis framp of aeoht
rel evant party; g.g,;,ﬁ.of may be stored. For instance, only a recently

received, or the nost recently received, intra frame of each bitstreamis
stored, 10 which | eads toadmdnanftsazirsalsctedbmme i's now displayed nearly

i nst ant aneously, only a Sho&%?l@rmeﬂi%aﬁthgﬁr&'ﬁs%&ﬁ]gfgﬁerVedﬁgefOre t he

programstarts to exhibit nd st al so be
i ndi cated that3.t he vari ousAlmfebﬂmseqnimem 4coerdingits Olaimt 120 wherein saitPgib-assembly

constitute a si,ngl.e physical rmm)r I.n.all the cases, the required buffer
size BS for tiﬁ’@sg lg%‘%'f’? ttﬁ?ﬁ"é‘ftg PRPEIR 8PPIRShe bitrate and the frequency
of the intra frames within the bi t streans: BS
= ((Nf[err]).R + BD 25 where: N = nunber of pictures within a group of
pictures (i.e every Nth picture is an intra one) ;

flerr] = frane frequency; R = bitrate;

H||l|l| T O



BD = size of the decoder buffer. 30 Therefore, if N =12 and the bitrate
value is 5 Megabits/sec., extra buffers of ((12/25) x 5) + 1,8 = 4,2
Mits/s are desired (the value 1,8 Miit/s being here the input buf f er
size as specified in MPEG main profile: for higher bitrates, a |arger
buffer is wootrdseus| y required, with a maxi num buffer sippgngdsnfssd/bi t s

for a bitrate of 15 Miits/s which is the maxi mum val ue in MPEG nain
profile at main |evel). VE)Q{/ 590

PCT/ |1 B96/ 00662 9

It can still be noticed thgt sinpler inplenentatio codi ng

nmet hod and device are possid e. For instance, in-t itching to
anot her i nconi ng TV |t is nost |ikel oxt program
switched to is either one ' dowy =~0Vvi de for
only ¢ wo parallel operations |qﬂblac- of n, 'or decodi ng

the signals of the sel ect 'tstrea and dlspla he ot her f.or
storing, within the ot bit$ i ch cg possi bl e
sel ection by the Vi e ndeed case of

this sinpler inplenentation! th
t he incom ng progranms nedn ? accep .
order), at |east the codedlsignal p correspondif
Alternatively, said se frinf operation

Pﬁﬂr a,é%éh o

tstreans
accoLﬂTng to the

corresponding to near est siflerse
vi ewer deci sion.
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10. . CLAI MB: 1. A nethod of decoding a bitstream including n

mul ti pl exed video bitstreans corresponding to previously coded digital
signals, said method conprising in cascade the steps of: -
receiving said n nultiplexed video bitstreans in the formof a single

bi t stream ori YOIHMHY from previous transmitting and/ or St BEGBodRESS;

- sel ecting one single video bitstreamfor display; and -
decodi ng the sel ected video bitstream m27ﬁfin said coded digital signals
correspond at |least to franmes, said intre&f/i& anes, which are coded w t hout
any reference to any other previous franes, the selected video bitstream
bei ng presented for decodi ng and di spl ay, and coded signals correspondi ng
to an intra frame of at |east one of the (n-1)3®fher bitstreans being
stored for imedi ate access by the viewer. 2. A decodi ng net hod
according to daim1, wherein said coded digit signals correspond to
frames, said intra-franes, \/\?7?1 are coded w a)Z ef erence to any
ot her, frame or to franes sai redi cted or i|nterpt ed according to the
fact that, in agreenment with §he MPEG st and ey are respectively
predi cted by notion-conpensat ¢d prediction frophan earli intra or

predi cted frane or bidir§b§io ally interpol at from an ier and a | ater
frame, the selected |

4
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vi'deo Hitstream being presented for decoding and display, and
coded signals corresponding to an intra frane of at |east one

3{

| east the

PLAGEMENT HEEY

other bitstreans being stored for jmmediate access by the vieuwer

decodi ng nethod according to Claim2, in wich said store
are the nost recently received intra frane. 4. A decod
according to anyone of Clains 1 to 3, in which said storeH
belong to the two bitstreans correspondithg to the nost inj
the viewer. 5. A decodi ng net hod according to anyone o J
in which said stored coded signals belong to the (n-1) other

bit streans corresponding to previously coded digital signals,

bi tst reans. 6
A devi ceCilamM$Bcoding a bitstream including n nmultipl eked—vieee

sai d devi ce

conpri si ng: means for receiving n nultiplexed video bitstreans
in the form of aa n§e'tlﬂﬁ| f bﬂéc@&lﬁ%aﬁn Bitstr&dnd afncReink I ﬁ”lﬂ&[t&)‘l’dx@&'svﬁdé@nlﬁﬁh%ﬁﬁg

and/ or storage neans and denul tipl exing said

11 nul t fqsresandingi to previqusly coded digital signals, sgidopethed epaumiising in cascade. the steps

neans for selecting one single video bitstreamfor display; and

means for decoding the sel ected video bitstream

- receiving said n multiplexed video bitstreams in the form of a single bitstream

originating from previous transmitting and/or storage means;
- selecting one single video bitstream for display; and

- decoding the selected video bitstream;

wherein said coded digital signals correspond at least to frames, said intra-frames, which are
coded without any reference to any other previous frames, the selected video bitstream being
presented for decoding and display, and coded signals corresponding to an intra frame of at
least one of the (n-1) other bitstreams being stored for immediate access by the viewer.
2. A decoding method according to Claim 1, wherein said coded digital signals correspond
to frames, said intra-frames, which are coded without any reference to any other frame or to
frames said predicted or interpolated according to the fact that, in agreement with the MPEG
standard, they are respectively predicted by motion-compensated prediction from an earlier intra
or predicted frame or bidirectionally interpolated from an earlier and a later frame, the selected
__video bitstream being presented for decoding and display, and at least the coded signals
corresponding to an intra frame of at least one of the (n-1) other bitstreains being stored for
immediate access by the viewer.
3. A decoding method according to Claim 2, in which said stored coded signals are the
most recently received intra frame.
4, A decoding method according to anyone of Claims 1 to 3, in which said stored coded
signals belong to the two bitstreams corresponding to the most immediate access by the viewer.
5. A decoding method according to anyone of Claims 1 to 3, in which said stored coded
signals belong to the (n-1) other bitstreams.
6. A device for decoding a bifstream including n multiplexec_i;_yideo bitstreams
corresponding to previously coded digital signals, said device comprising:

- means for receiving n multiplexed video bitstreams in the form of a single

bitstream originating from previous transmitting and/or storage means and demultiplexing said

N



whefei¥ said coded digital signals correspond at |east to franes, said

i ntra-frames, which are coded w thout any reference to any ot ?Eiﬁf. Emﬂ‘plﬁ{EETj
frame, and said storing neans conprise, while the selected vi |tstream
i's presented for decoding and display, a buffer for storing coded _signals
that correspond to an intra franme of at |east one of

bitstreans, for imredi ate access by the viewer. 7. H P%&,%Em* "‘Fche
according to Claim6, wherein said codeH digital signhlb %(rég o]
frames, said intra, which are coded w thout any refer bngel ﬁ%gﬁ@ her
frame or to franmes said predicted or interpolated accorfling to the fdc
t hat i n agukipheat bisttehmf he MPEG standard, they are respectively predi éted
by notion- corrpensated rediction froman earlier intr&-erpredi-cted-frane
or bidirectionally *‘f‘m’@rlﬁ‘(’ﬁn&ted froman earlier and a later frame, and said
storing means CONMpPrim&Rs Md&uﬁ§1&1§§h§§bﬁl§o ditgicadl foy didplay;bindst ream i s
presented for decoding and display, a buffer for storing at |east the coded
signal s corres‘pondlmganf‘(foraﬁiﬁci’ﬁg ferselonted yfdeg bItSERTE one of the (n-1) ot her
bitstrea r [m@ H1EYEh- Ak e
accordi ngﬂlec{& sl %%ﬁﬁﬁﬁgﬁ sa&%s@tﬁgryrllg rreaf;\%negosaldr@“'sgg—fwgg}rﬁgﬁéglc
buffers fmdeeb wompmga:at refezense to lany oﬂ:@edremogménamecmd statng gners eamIise.r a

frame of t tr corres di c

oo vi cvep i RelBnd B8 Tl GRERE for enifle B oni bR PSR o
storing naﬁlad; stgﬁﬂmhaseorfdspdh)i tp ah adttaciraniudff 2 teastfone of ther(h 1y othier bxmimst, Hfer
coded signal s, corresponge to an intra frame of each of the (n-1) other

bi t st r eanmegipte accgssiby V%B"e&ew ce according to anyone of Clains 7 to 9,
i.n which gai d RubiRAideSdevics at@rdihg B OMintl80whdéin %Iuarcbw ddgxialﬂ lsi%nﬂ@@&'rééf)mﬁia' d
bltstream(sg t he nost” recently received intra frane. decodi ng

devi ce toto esayd inWai ns 7 to 10, in which said paral I el buffers together
consti tut p grzraeols Pl {ﬁﬂéé si ng
a decodi n‘ghlglé\s/a}r%gk%gc‘ggddu?% o any %;enéolo ¥ OFA ?ﬁ&g(ﬁ ?‘ n&ﬂﬁgIer&&'!ranp{))11c a
sub- asseniateypotaerp racsirdigg tthethé cfadtomamgn cigreemedtswith the MPEG standard, they are

respectively predicted by motion-compensated prediction from an earlier intra or predicted

frame or bidirectionally interpolated from an earlier and a later frame, and said storing means
comprise, while the selected digital video bitstream is presented for decoding and display, a
buffer for storing at least the coded signals corresponding to an intra frame of at least one of
the (n-1) other bitstreams, for immediate access by the viewer.

8. A decoding device according to Claim 7, in which said storing means comprise two
parallel buffers for storing at least the coded signals corresponding to an intra frame of the two
bitstreams corresponding to the most immediate access by the viewer.

9. A decoding device according to Claim 7, in which said storing means comprise (n-1)
parallel buffers for storing at least the coded signals corresponding to an infra frame of each
of the (n-1) other bitstreams.

10. A decoding device according to anyone of Claims 7 to 9, in which said buffer(s) is (are)
provided for storing within each of said bitstream(s) the most recently received intra frame.
11. A decoding device to anyone of Claims 7 to 10, in which said parallel buffers together
constitute a single physical memory.

12. A reception equipment comprising a decoding device according to anyone of claims 6

to 11, in the form of a sub-assembly comprising the following circuits:

A



V\D 97/ 90 i

PCT/ | B96/ 00662 19058 12

- a demul tiplexer, provided for separating the input multiplexed bitstream
into n respective denultiplexed digital video bitstreans corresponding to
ori gi nal sequences of i mages; s al | el

buf fers; 8 Qi ded ;, ~
viewer to sel emT)r decodi'T ng an xmmﬂ%ay one of said bf

@pl i ng said
treans

stor led i m&t&ﬁﬁmmwmsmb Qgptnmmmmtéwpﬂi&@ronm ATYSPEP)! ed
sai d a L P ' bt f‘ﬁé“%ﬁ@ﬁpg'ﬁ\'ﬁm&m%:re;;mm% a
previ o b‘M b 148y Qi ationld Publication Date: 6 February 1997 (06.06797)]
decod splay .~

¢r—of—sai-d—select-ed-bit-strean
MEanS | oy Ruadold Gonf1 A iesiln Mubes €N pEFmsbiobeR] [N Bigteeditiltes: 17, KR, SO; AT, BE, CH,
A recégpt)l on equi pnent according to d ai mz nmmeme,lmmaand m”&?gamhﬁ
and s hi22) Dytonegapaldiag Datest ¢ on SN 199640987 | nglsélappar at us.
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(54 Tifle: METBOD AND DEVICE FOR DECODING DIGITAL VIDEO BITSTREAMS AND RECEPTION EQUIPMENT INCLUD-
ING SUCH A DEVICE

(57) Abatract

Decoding method and device with which it is 20
proposed, in order to reduce the switching time from one 10 22\ /

o ea
cBARAPSE *

ameng n input digital video bitsireams comesponding to

n programs to anofher ane, to nse under the supervision 30

of control means (30) including a control imit (31) and !

2 switch (32), while 2 selocted. dipital video hitstream ia >

presented for decoding and display, {o-I) butfers (22, 23) 72~} ==

;| for the (n-1) cxira bitstreams, these extm buffors being ~ yp _ B [

| dimensioped $o that tey always comprise #t least an o 7 1y

intea frams, and preferably the most recent ong, of each ° F ‘*7
incoming éxffa hitstream. In 2 simpler emboditnent where 2.1 e i1

%mxtmmswx%wumawwm%m ‘*i 3r

. ore or two extra buffers are nwessag subject to

| the knowledge of an information M > 2

programs may be accessed, Le. accandmgmsgme deﬁned

order, Application: reception equipments for decoding of

| dnglt::r:lewmon programs in sccordance with fiis MPEG
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