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PCT/ 1 B99/ 00782 METHOD FOR STORI NG COMPRESSED DI G TAL AUDI O AND VI DEO
BACKGROUND OF THE | NVENTI ON The invention relates to a nethod as recited in
the preanbl e JfOBER% 1. O assical videq recording allows tPCERBREYEL such
as fast forward and fast reverse. Trick nodes have becone nore conplex to

i npl ement for digital video that is conpressed on the 5 basis of groups of
pi ctures (GOP), bemeErmm®e FORSTORINGCOMBRESSED MI@ETALAUBIOAP WA espond t o dat a
packet sequences of non-uniformlengths, depending on the information
content of ‘the video. US Patent 5,701,386 allows fast forward and fast
reverse by providing each G oup of Pictures with a GOP header and each
sequence of GOPs with sequence headers both before its first GOP and al so
before its last GOP. Hereinafter, . the term"picture" will be used 10

consi stently. Depending on the actual video standard, the term "picture"
may i ncl udgaCRGROEINDIORPENE INVENTIGNd" . However, nodern digital broadcast,

in particular via satellite, uses Transport Streans &‘%;S accorgé%to
system | ayer standard FESCmVEnREon zeates tp & 19ethed aeopiediip ble o - audi o

and/ or Vi d€gssicdiaed x@&aaingmwss&@la dies SRY abBistRPRar@land BE febbrsel 33LR- 2, the
audi o |l ayer standard | SOTEC 13818-3. These features are used inter 15 .

alia for Dumieshavehecome moreieomples o implement for digital tvideq that deenseprrssed: ehihg
decoder . R | ' . t hej rﬁ§;§:}n. to a
particuParﬁ%rgggglgﬁﬁbsfv %@%?S?P?ﬁﬁdg%{ sengl\s\ln?o, y‘g@gﬁgé hés p cioet |tg§?£%vi |1

have arri vidket seqpiences ofisen-wpifoem fengths | dependjiy éiSthe izfuinesion Eonterytof thegeidecone or
W1 nooestl Paa r e WA T Torge 8 B R by Py L SRR o 65T ot
certain stpiciares 3athpaGORdiesdes afidéach stéquente vy GORsabitidsedqusmns headers Sothetseforé or
replay. its first GOP and also before its last GOP. Hereinafter, the term "picture" will be used

10 consistently. Depending on the actual video standard, the term "picture” may include

"

“frame" as well as "field". However, modem digital broadcast, in particular via satellite,
uses Transport Streams (TS) according to system layer standard ISO/IEC 13818-1 for
transmitting multi—chénnel audio and/or video. The video layer standard may be H262 or
ISO/IEC 13818-2, the audio layer standard ISO/IEC 13818-3. These features are used inter

15 alia for DVB and are intended for linear play without feedback from a decoder. Packets
arrive at a receiver one by one and their assignment to a particular program is generally not
known, before the packet itself will have arrived: indeed, assignment is through PSI-tables.

. For storage, one or more specific programs are selected from a received Transport Stream.
This will necessitate either at storing time or at replay time the adapting of certain stream

20 parameters for retaining a valid Transport Stream for replay.
| Replay systems will generally support jumping over a selectable physical
storage distance, but the probability of then hitting an entry point to the actually stored
program is low. The finding of such entry points will necessitate repeated and time intensive
searches, which may cause buffer underflow. It also becomes nearly impossible to replay the
25 stream at an n times higher speed with n integer, as well as to land immediately on a video
fragment that may be played independently. Therefore, if storage takes place on a dedicated
apparatus, the locations of the entry points must be immediately known, either directly, or

via pointers. The problem becomes more severe if a plurality of program must be stored.



Repl ay systens will generally support junping over a sel ectable physical
storage di stance, but the probability of then hitting an entry point to the
actually stored programis |low. The finding of such entry points wll
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99/ 62251  feasible for a Transport Stream énvironment, whilst maintaining the data HGdlidgEAAKGR782
SUMVARY TO THE | NVENTI ON | n. consequence, anongst other things, it is an
obj ect of tHEPSEIRYUSAIVITORSH-i on to format stored video in such manner that

various trick nodes w | Nob@pétore| &R61dRIgqo bf¢ ofitsTisPEEPAE invehfictos)
envi ronment, whil st maintaining the data hand]i ng facilities 5 Proper to

this envir ofamsterizedeararding tr Ye sharactesizingipayy of Glaimd . Jibejipventionalsq elaegdo 2

I nvention i ' rpﬂngg sk js 'd}ﬂmE i m 1.
The i nvent i%ﬁﬁéﬁgog?éygyg@:sgclf‘%ﬁgﬁ%et 0 8?tor reglﬂ%s{: %gé‘g‘lgfch_ re%{)froaggacﬁ.%@
Transport She énventiond Ferthen advsniagesusniaspentyyefcthe invepsionare escited intdependeont (Elaigs.

Furt her 1§dvant ageous aspects of the invention are recited in dependent
Cainms. X0

BRIEF DESCRIPTION OF THE DRAWING
These and further aspects and advantages of the invention will be

-

discussed more in detail hereinafter with reference to the disclosure of preferred
embodiments, and in particular with reference to the appended Figures that show:
15 Figure 1, a block diagram of a recording organization;
Figure 2, a diagram of a Transport Stream structure,
Figure 3, a diagram of the stored data structure;
Figure 4, a block diagram of a replaying organization;
Figure 5, packaging a Transport Stream,
20 Figure 6, unpackaging a Transport Stream.

STRUCTURAL DESCRIPTION OF A RELEVANT ENVIRONMENT
According to their agreed upon format, Transport Stream Packets start
with a Transport Stream packet header, which contains a Packet IDentifier PID. Through the
25 Program Specific Information PSI tables, the data content in a TS packet will be known.
The Pli) for the video data V_PID of each transmitted program is stored in the PSI tables in
the Transport Stream. A variable payload unit_start indicator pusi is stored in the
Transport Stream packet header and indicates whether the payload of the packet in question
starts indeed with the first byte of a Packetized Elementary Stream PES packet (ISO/IEC
30 standards supra). Finally, the adaptation_field control (afc) indicates whether the Transport
Stream packet contains indeed an adaptation field and/or a payload.
To set a pointer, the system usually only needs 1o access packets that have
PID=V_PID, pusi=1 and an afc that is either equal to 1 or equal to 3. If the table would be
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of the invention will be discussed nore in detail hereinafter with
reference to t é{‘sllosure of preferred enbodi nents, and in_particul ar
with reference {2 appended Figures that show 15 PCT/B99/00782

Figure 1, a block diagram of a recording organization; Figure 2, a diagram
of a Tr anspom longtforcmsingle 1188 byte packei, gwis er ﬂmreacodug@ﬁsiﬁacﬁétsm HD?J\@(Pmat a
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Accor di ng to trtgeir a r,&eg upon format Transport Stream Packets start with
a Transport® 8 gﬁ fan gEpn I WISPEH cont ai ns a Packet |Dentifier PID.
Through $§he g&sﬂmm@%tﬁg dogp.or mation PSI tables, the data content
in a TS packet_will be known. The PI'D for the video data V PID of each

transmtted pricypagkstingthahe stan of a scquencpsbbadeabl es in the Transport Stream A

bl ayl oad_uni t Nt in the Trans
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oi nter, the ste aIIy on eeds to access packets that have Pl D=V
II?’I D, pusi= 0 hggaﬁng tpr?\gﬁél "B‘T’Ye&etéci@&?mt gisciargg. IERAM is o smallsthe he

tabl e woul qaob)‘i;brs must be written earlier. The pointers may be kept within the stored stream, such as
by storing them when reaching a certain number such as 1000 selected packets. At replay,
pointer positions will then be known immediately. Alternatively, a table of pointer locations

15 may be nsed. If the pointers are kept on a separate location, they may be written either after
a certain time interval, or at instants when actual bitrate is low, or anyway before reaching
buffer storage capacity.

The following further information may be stored with the pointers to
facilitate the replay of a stored program:

20 e the length in seconds of the video at recording time to calculating the remaining time;

e size of the GOPs, and if applicable, the characterization of the GOPs as being closed or
non-closed, such as according to MPEG-standard, and whether their sizes are uniform or
not;

¢ the PID of packets containing the Program Map Table PMT;

25 e+ the PID of packets storing the Program Clock Reference PCR;

¢ the PID of packets with video information;

* Start Time Code that may be used to calculate elapsed time;

* Frame Rate that in combination with a uniform GOP size may be used to jump to a
particular instant in time;

30 e the total number of TS packages which may be used to calculate the end of the program in
question;

* the overall mumbers of I-, B- and P—pit:tures;
* the total number of I-pictures;
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too long for a single 188 byte packet, two or nore contiguous packets with
Pl D=VPI D nust be accessed. Only packets so signalled need be checked for
presence of anwem®s2Sipoint. Entry pointg nmay be as fol | ows: PCEARPOYSTS
packet with the start of an |-picture; g [err] a TS packet with the start
of a GOP; [g%g didape Packet with the start of a sequence header. The
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1 the Polighilding ERNREl fled &g@%&ﬁhﬁé@fﬂs bdfbspdnlifty (9Bt BEPAT! PAMAN € t her

after a cer i nstants when actual bitrate is |ow,
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I nfor mib' ehvitenin el%?, d%}igé ?e%law otf Qo&prﬁgte %ﬁ’ts,e §e§ec{a81y bypassing a particular B-picture,

-and possibly to adapt temporal references in other packages. The video duration at recording

time may be used, in combination with the time code stored in the GOP header to calculate
and display elapsed time. The combination of frame rate and a fixed GOP size allows to
periodically replay exactly a specified number of seconds, and to subsequently jump n times
15 the earlier number, where n may have values such as in the range 1-100. An extra advantage
of pointer-supported storage is that a program need to be stored only once. The described
organization supports the recording of a plurality of programs in parallel in the secondary
Transport Stream in an interleaved manner. In that case, each program will need its
associated array of pointers.
20
DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS
Figure 1 is a block diagram of an exemplary recording organization. Input
20 receives a Transport Stream. In block 22, selection of the required TS packets and time
stamp insertion take place, followed by storing in Stream Info Memory 24. In block 26, the
25 selected TS packets are counted, and the count actually attained is forwarded to Pointer Info
Memory 28. In block 32, entry points are extracted, and counted in block 30: the count is
forwarded both to Pointer Info Memory 28 and to Stream Info Memory 36 that is in fact the
same as block 24. In block 34, the Time Code is retrieved from the GOP header and if its
value is zero, any necessary modification may be effected. In block 38, the Start Time Code
30 is extracted for forwarding to the Stream Info Memory. In block 40, the GOP size and
Picture Rate informations are extracted and forwarded to Stream Info Memory, now block
50. In block 42, the Closed GOP Indicator is extracted, in block 44 the PCR_PID, in block
46 the PMT_PID, and in block 48 the video PID, all for forwarding to the Stream Info



facilitate the replay of a stored program 20 [err] the length in seconds
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data. On the third level the data field may contain an adaptation field and/or a payload field
that are sized according. to need, and may be internally specified thirough the afe information.

10 Figure 3 1.s a diagram of the stored data structure. Block 64 symbolizes
the stream information formed by TS packets containing all information that has been
selected on the basis of the information stream received on input 22 in Figure 1. Block 62
symbolizes the pointer information that has been produced by blocks 26, 30, 32 in Figure 1.
Block 60 symboliies the stream information produced by the various blocks in Figure 1, such

15 as in particular blocks 22, 30, 38, 40, 42, 44, 46 and 48. Now, first the informations from
blocks 60 and 62 are combined for contiguous storage. Next, the compound so formed, as
well as the informations from block 64 are stored on the medium. The latter informations
may be stored in physically distant locations from the former: the linking is through the file
system. The overall information is collectively stored on disc in a format that may be

20 configured along the exemplary teachings of Figure 2. During a program, TS packets will be
written continually. Pointer and stream informations are being written either after termination
of the video take, or in relatively small-sized amounts during the video take.

Figure 4 is a block diagram of an exemplary replaying organization. Item
) 70 represents the rewritable storage disc together with its associated electromechanical,

25 electro-optical and electronic components for driving and information accessing, inclusive of
demodulation, error correction and similar features that operate on a relatively lower
organizational level than the present invention. Block 72 executes demultiplexing into three
sub-streams. Block 74 symbolizes the Pointer Info Memory substream. Block 76 symbolizes
the Stream Info Memory substream. These two streams are forwarded to control unit 80 that

30 may execute the following user control functions:

* setting the disc replay velocity, such as 1...n times normal speed;
* optionally, setting the minimum play duration before effecting a jump; here, various
possibilities exist, such as play n GOPS before a jump, jump speed xn GOPs, or: play an I-



non- exi stent pictures. Further, certain fields my have to -be adapted. 5
Trick play is facilitated by forwarding to a decoder only TS packets that
contain video information, inclusive of SI information and PCR packets.
Faster play owOo68t i s generally not useful. The storing oPCHIBS/E782
information will allow to select for forwardi ng exclusively those packets

that h ' .PCR, and V_PID. The GOP
S 12 L 0S8 § S50 Tt s pRAT, A P o0 e

size infof GOP 10 environnent,
during repliy phirality op progamSdRd beenssdred:t prgramizgloctssi ng a particul ar
B-picture,  and ssi, bl 0 adapt, te ral, references i.n ot her .packages. The
i oo dur aeibmeate sttt Fosofnere B platite BeproemiR abes it oPER e ti o
code st or @dplayiréchrd; GOP header to cal culate and display el apsed tine. The
conmbination of frane rate and a fixed GOP size allows to periodically

repl ay %xécﬁtﬁ’l’j a specified nunber of seconds, and to subsequently junmp n
times 15 ot ffo @3pdcifRl pBiniBeiimeMhere n nmay have val ues such as in the range

1-100. An extra advantage of pointer-supported storage is that a program
need to b& Bstdprvsrd fstgaveese. The described organi zation supports the

recording of a plural ideyu8f fuRdRds g,rgsfogh s fBllovkd? t he secondary Transport
Streamin an interl eaved nmanner. In that Case, each rogramvm'll need its

associ at ed displayyacorlly elapeed time fp@n DETNrt ¢3hOPSERIIPTHRON bemgFREFEIRRED
EVBODI Mzmsreﬁielgﬁ%E)?ﬂlbebin&s@éaﬂxcfﬁfo%%%naﬂ&ﬂfdgs@n exenpl ary recording

or gani zati on receives a lIransport Stream |In block 22, selection
of the requeontral go® prerdtiohs tosspecific byte positignsisncteast tb ancesakeenttyapoint; f ol | owed by

storing in Stream .nfe Menorv.24.. I n bl ock 26, the 25 selected TS packets
are count édpﬁa)é%s §8ﬂrﬁsi’5§ﬁﬁ‘§PIPY§‘°§th%%ﬂ%d is forwarded to Pointer Info
». record unto a specified physical location.

The control unit may forward signals so developed along control lines 92,
15 94, 96, 98 to various subsystems to be identified hereinafter. First, the disc-oriented
subsystem 70 is controlled along line 92. The Transport Stream demultiplexed from block 72
is forwarded to block 82 for extracting of the time code. Block 84 detects whether the
indicator Closed-GOP is false (#1) and play n GOPs, replace first B-picture packets with
null packets. Furthermore, block 84 detects whether the indicator Closed-GOP is false
20 (#1), or play I-pictures only, update continuity counter in the TS packet header, update
temporal reference in picture header, and set broken link in GOP header to 1, the latter
depending on the decoder type.
Block 86 detects whether replay speed #1, and in the positive case
replaces all TS packets, except Video PID packets, PCR PID packets, PMT PID packets
25 and PAT PID(D) packets with null packets. Furthermore, Presentation Time Stamp,
Decoding Time Stamp, and PCR numbers are modified to reflect the correct presentation
and decoding times.
Block 88 detects whether there are timestamps or not; in the positive case,
the Time Base is reconstructed and the Time Stamps removed. Output 90 will present an
30 amended Transport Stream according to the MPEG-2 standard. For brevity, the Figure does
not specify mapping various partial functionalities on hardware.
A particular aspect of a Transport Stream is that all TS packets will start
with a TS Header that contains a PID.



Menory 28. In bl'ock 32, entry points are extracted, and counted in bl ock
30: the count is forwarded both to Pointer Info Menory 28 and to Stream
Info Menory 36uhLB&dad;s in fact the sane as block 24. In block 34 the Tine
Code is retrieved fromthe GOP header and@ if its value is zeFQUIBAA782
necessary nodification my be effected. In block 38, the Start Tinme Code 30
is extracted for forwakigungs fildustrites e peciaging fod aNEramspyrt Stiearh| a¢ kefd ®otht he GOP

size and Pj in ti0 are extracted forwarded to Stream
hfo Nomor yiieh i BB Sl o B0Re R 1Sttt 2adofts T1Bent 1H e spcopes then
extract ed, fded rispertie gatkithersPIRRL® 116, TeiPetbtelyd Procuck N krBiror #udo PRSR@Ck 48
the video PI D alg f.or é)rwardi.ng to the StreamlInfo WO 99/ 62251

5 a stream of audio PES. Insuitigiexss 1 4% 2bo twe sresegps 30: mykiplexed tor rastitatn apn

out put 49 i@u{'pﬁﬂgmﬁ(s&eggimi§k%ﬁfj,rs{5ﬁﬁgeﬁ gure does not specify the
mappi ng of various partial functionalities on proper hardware, which may be

real i zed as convent i on&iguweé Miusiratas uapackaging aclranspordtireanh Airett, or compewnd v .
Floure 2 | SraheftPSifeafilebidee 2 beipdkdiBithex? t 3.2
structure. Here, the qp%éér%g?st 9\% s%egvésec%%g 1&’3@%%%158;& é’iaseﬁw St ream
Packet s t haudie dHeckclgftis futhea®re pperativedor tlhek errattidroued synchrnizes vidensi sts of
a 4-Byte h [ I he, inforoptions PID,, pusj and
afc. The rg%guﬁgﬁﬁyr&ﬁ’é %@%%Eéggidgf E"&ﬁf Zﬂ- c'fPet%“{eﬁiVﬁWaé@éPgP frfo D% i el d
may conifai aredirensavaifablet foo corfsimmércreplagl/ or a payload field that are sized
according to need, and speci fied through the afc

i nformation. 10 wa%x"sb‘%elvynttgﬂr‘}%lf 19¥§1°i 1gvention arer a8 fP¥AWS he stored data
structure. « Biteclapsed tidi@ichiéf fay be retrieved from the GOP-header and the Start Time
Code and is independent from bitrate and GOP-size; _
* Fast forward and fast reverse are feasible at any speed, even if a single disc contains more
15 programs in a physically, but not logically intermixed manner;
* Both the pointer table and the TS information may be stored on an arbitrary disc location.

There is some kind of Table Of Contents that for all programs contains starting locations of
the TS packets/program, of the pointer tables and of the TS information tables.
* Trick play requires no extra regrouping or reformatting of the picture sequences;
20 * External as well as an internal decoders may be used;
* No explicit sector argument needed for TS-packets containing an entry point;
* Data need not be stored in a physically contiguous manner;

Interleaved storage of audio, video and other data is allowed;
* The invention allows all GOP-sizes, even non-uniform GOP-sizes.



the streaminformation forned by TS packets containing all information that
has been selected on the basis of the information streamreceived on input
22 in Figure 1. Block 62 synbolizes the pointer information that has been
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25 electro-optical and‘e' ectroni nponent s driving and intormation
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10 are within said secondary Transport Stream.

3. . A method as claimed in Claim 1, wherein said predetermined locations

are in a Table area outside said secondary Transport Stream.

4, A method as claimed in Claim 1, for use with a plurality of interleaved

programs in said secondary stream, whilst providing each such program with a privy array of
15 pointers.

5. A method as claimed in Claim 1, furthermore indicating a size of the

GOPs, and if applicable, a characterization of the GOPs as being closed or non-closed, and
whether their sizes are uniform or not.
6. A method as claimed in Claim 1, furthermore indicating a PID of a

20 packet containing a Program Map Table.
7. A method as claimed in Claim 1, farthermore indicating a PID of a
packet containing a Program Clock Reference.
8. A method as claimed in Claim 1, forthermore indicating a PID of a
packet that contains video information.

25 9. A method as claimed in Claim 1, furthermore indicating a Start Time
Code to be used to calculate elapsed time.
10. A method as claimed in Claim I, furthermore indicating a Frame Rate to

be used in combination with a uniform GOP size to jump to a particular instant in time.
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etcetera; [erwpops22a1 plurality of pr ogr gis had been st ored: POTERPAIFEL el ect ;
[err] setting the video start position Wwhere to start playing the program
I n questign from [ern] . el Ay i fied
point in time; [err] axg&h%fr”o\r/\rla@ri;&g&)gn & g%et&?{el{;/%rdzgélgp%&rﬁ{r’% oﬁﬁ%@té}% E‘ﬁgre for
exanpl e dsilf op Withzodddedatd thei vk dyeracompaesssd e thp dasis of grougsrafipiatires st art  of

t he progr af i s beiLn ad out . err. trievi Wels nd stream
I nf or mat |@Bﬁ$@%’?‘a |as‘Bed'“fr8 r‘#ﬁ? Tt 'FBPC ?m%gr é‘%‘%ﬁ?sgr?‘ggsl%ggh ?J(;:re%yt e

posi ti onsyahkpbrtSirehnfl packeRsSadadintéttinformationl ; [err] play as starting froma
speci fied physical locatign; [err] record unto a specifjed gh i cal
| ocati 8n. The conthapcierized byRpcessing i 3p @g’gﬂwrﬁmﬁgwm H)%ﬁﬂncont rol
lines 92, pelny rﬁﬁﬂyed,gﬁx redRinleOsuk@hdi iﬁﬁﬂ&ﬁﬁ%ﬁ&ﬁ?&{)?ﬁiﬂ f4edikd pdcRéls in a .
herei nafter. rst, the disc-oriented subsystem 70"is controlled along |ine
92. The Tpastirsjso indidyad Transport Stream thak eomainghensly oMLy Dyj asceseR\aich Painics bl ock

82 for ex&trp%&ieﬁgingé I&%n&ioﬂ‘%aiﬁ%mnﬁ' ock 84 detects whether the

12. A method as claimed in Claim 11, wherein said predetermined locations
10 are within said secondary stream.
13. A method as claimed in Claim 11, wherein said predetermined locations

are in a Table area outside said secondary stream.
14. A method as claimed in Claim 11, furthermore retrieving a Frame Rate
indication for use in combination with a uniform GOP size to jump to a particular instant in

15 time.
15. A recording device arranged for practising a method as claimed in Claim
) 1. _ -
16. A replay device arranged for interfacing to information that has been

recorded according to a method as claimed in Claim 1.
20 17. A device as claimed in Claims 15 or 16, and arranged for interfacing to a

A O

rewritable disc.




indicator Closed-GOP is false ([err]1l) and play n GOPs, replace first

B-pi cture packets with null packets. Furthernore, block 84 detects whether
the indicator Closed-GOP is false 20 ([err]1), or play |-pictures only,
updat e conti mupvyseBunter in the TS packet header, update tBITABIWI0782
reference in picture header, and set broken link in GOP header to 1, the

| att er dependi ng on the decoder type.-‘ | ock 86 detects whether replay speed
[err] 1, and in the positive case repl’aces all TS packets, except Video PID
packets, PCR PID packets, PMI PID packets 25 and PAT PID(0) packets with
nul | packets. Furthernore, Presentation Tine Stanp, Decoding Tinme Stanp,
and PCR nunbers are nodified to r the correct presentation and
decoding times. Block 88 detects ether theBe are t#nesgfanps or not; in
the positive case, the Tinme Baselis regonstrjucted an Ti me St anps
removed. Qutput 90 will prgsentj@ni30 jangnded Tra t Stream according
to the MPEG 2 gtandard. FdP bredgl, the Hi gure do t specify mapping
various partial f } it DB|har warfe. Aepart ar aspect of a
Transport Stre s that all T§ ketp wifl | dtart [®i TS Header t hat

b~

Streamiﬁn@norﬁ

contains a Pl D WD 99/ 62251
PCT/ 1 B99/ 00782 qureed illustr t hge pgckadi ng offa Transport Stream At
|l eft, both vid dat a™and audio data alrive af their{respective encoders

110 and 112. B encoders the
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feed respective. packetizers 112 and 116, respectively to produce a stream
of video PES and a streamof audio PES. In nultiplexer 118, the two streans
are multiplexed to constitute an 5 input Transport Streamthat is ready for
storage. Fi guw®98/62251 ustrates unpackagi ng a Transport Strea®CTRMEPE o
conpound Transport Streamenters a denultipl exer annex decoder 120, that

w Il separate video from audi o. Bl ock 6 is furthernore operative for

cl ock extraction, and synchroni zes video decoder bl ocks 122 and audi o
decoder bl ock 124. The decoded video and audio informations 10 are then

avail abl e for consu . the invention
are as follows: [err] #Fhe2ellagsed tji megpndf chen e retrieved fromthe
GOP- header and the aLt T Cad i bitrate and

QOP-si ze; [err] Fast forward an ast reverss are feasible at any speed,
even if a single disc contains”nore 15 progran™Qn a physically, but not

| ogically interm xed nmanneg?” [err] Both the point table and the TS

i nformati on may be stor on an arbitrary disc |ocattNgn. There is sonme kind
of Table O Contents at for all prograns contains stasing |ocations of
the TS packets/progri ﬁ% hef pol nt er abh& and of the [IS i nformation
tables. [err] Trick plrby' ui fes no extr® %?oupi ng or }eformatting of

t he picture sequences; 20 Jer er nal_as we ht ernal decoders
may be used; [err] No licif sector argunment needed for| TS-packets
containing an entry poidd; [£rr] Data need not be stored jn a physically

conti guous manner; [ertde | n{/er| eaved storage of audio, vifdeo and other data
is allowed; [err] The inveption allows all GOP-sizes, even non-uniform
GOP- si zes.

. TS - packet data (184 bytes)
Adaptation field Payload 3

FIG. 2
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whet her their si-zes are uniformor not. 6. A met hod as cl ai ned
in CQaiml, furthernore indicating a PID of a 20 packet containing a

Program Map Table. 7. A nmethod as clainmed in Claiml,
furthermore i NUPEYERHg a PID of a packet containing a PrograRFEIRI¥0782
Ref er ence. 8. A nmethod as clainmed in Caim1, furthernore

indicating a PID of a packet that contair{;[]])ﬁvi deo information. 25 9.
A nmethod as claimed in Claim1, furthernore indicating a Start Tine Code to

be used to cal cul ate el apsed tine. 10. A nmethod as clained in
Claim1, furthernore indicating a Frane Rate to be used in conbination with
a uniformGOP size to junp to a particular instant in tine. WO 99/ 62251
PCT/ 1 B99/ 00782 11. A nmet hod for replaying one or nore digital

audi o and/or video prograns built up with coded data that have been
conpressed on the basis of gfoups of pictiges (GOPs), fgom a nmedi um t hat
all ows i nmedi ate j unping bet]ween gr oups tt?rough stored jTransport Stream
packets and poi nt ervideof g5 - q@ra-e(-&hi—z-qd by accessing
in an individual or comdreEneE dspoP|  SAGelzE, W repl aydd, in realtine
successive pointers that collectively point to datajpacketq in a particular
i ndi vidual Transport Streamthat contains entry poi ptsISby |diNessi ng such
poi nters mx = =
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{57) Abstract

Digita_l audio_ andi_‘or video programs that have been compressed on the basis of groups of pictures (GOPs) are recorded on a medium
that gﬂlows immediate Jjumping between groups through co-storage of Transport Stream packets and pointer information. In particular,
coexistently with the storing, successive pointers are derived in realtime from a primary Transport Stream that collectively point to data

pa:é(.ets in a reconstructed Transport Stream, which contains entry points. These pointers are stored at predetermined locations on the
medium.




