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Met hod for regenerating the original data of a digitally *999%?1%# deo .
-film and apparatus for carrying out the nmet hod The i nvent I gW°
relates to a nethod for regenerating the 5 original data of a digitakly
coded video filmand an apparatus for carrying out the nethod.

Prior art The invention is based anja.nmethod for regenerating the 10
original data of a digitally coded video filmof the generic type of

the independenfettbai Bt rSPRUANAGSLRE origildhs da¥Reohayeqi grenhly becone
rciall avai l abl'e DvVD

known for exanple as a Jesult ‘of the  co )
(Digital  Vedes \Yidas SRl a3RCRPRRAA R . F9F.c S22 HEMNE 08ukr Fhes
desi gned i n aewdhddnce with the so-called DVD Standard (Version 1.0).

In this standaid, fRfeateBRe rbfaf@flerd Oat Rethod %&}fceuf;&@eé\é%ﬁﬁfg_st&%dards
MPEGL and EG wi,th regard to .the re ro%#%lrlonosgdeo i.lms. The
MPEG st andar #5-ginal éﬁ% 8 18fovih Bhgkre T ehteq s 234878 1994 20

"I nformation appematlegior cargpieg it tbdimethat. noving pi ctures and
associ ated audi o". The MPEGL standard is al so known under the
designation | %gil lECE“_‘:Ltll72: 1993 "I nformati on Technol ogy - coding of

novi ng pi ctur es"8he>=— associated audio for di gital storage nedia up to
about 25 1.5 Tigsi tingentipr is deasesodinng tmptdods fgsf ragenenating dhe t hese
two st andaods drigihgl caaeaofotD\D. dAglaidivngeddea viddieseilst apdanas, the

o bl P HEETCOL B 4R | eponghE EODIET SCubliRoBaCES o9 Lo
bit 30 strearfbfisr t&REh heivet iegenfly PRECHRt KRPWn of OF hEXeRiq afs 2 bit
stream cannot degutlescbtbedhen deimédcilang. Rehelsttice DVD i S(DirRdealn this
respect to the sLapdal diIgHt i gnethad Ofkevicedthi Giekhe BEsGSSAT Y dotails
can be obt |ne§. , ) Toc([ijagl s DVD ‘I:a back _devi ces _encounter the
35 probl éﬁ\ grsianeeyn GSRABIANCH WD E}g"er Pecallietn YL Skapdard eryors
in everyday of¥easiom,l.die @h tihis rssandasdperafprencet hatmagde docabnt of the
drastic increagechlddempdd® AR dards IRPEET YatD dibiRs2D\VRtht $ebhrakbor-free
readi ng CannOtthge reproduction of video films. The MPEGZ standard is |
also known under the reference ISO/IEC 13818: 1994
20 “Information technology - generic codihg of moving
pictures and associated audio”. The MPEGl standard is
also known under the designation ISO/IEC 11172: 1993
“*Information Technology - coding of moving pictures and
associated audio for digital storage media up to about
25 1.5 Mbit/s”. The video coding type is defined by one of
these two standards in the case of DVD. According to
these standards, the individual pictures of a video film
are converted into a coded digital data stream (bit
stream). A wealth of information is provided in the bit
30 stream for each picture. All the details of the digital
pbit stream cannot be described in detail here. Reference
is made in this respect to the standards mentioned, from
which the necessary details can be obtained.
Today’s DVD playback devices encounter the
35 problem that they cannot always operate without any
errors in everyday operation, one of the reasons being
that on account of the drastic increase in the storage
density on the DVD itself, error-free reading cannot be



-2- effected in every situation. Slight scratches as well as dust

-and grease spots can then very easily prevent satisfactory

readi ng of information. The nature of the recordi ng means that even
when the scratch/spot is 5 relatively small, relatively |arge areas may be
af fected on account of the high st Qrage density, and are not
correctly evaluated. This results in podr picture and sound quality

from tine nt neasur es that are
b asent | "The. ¢ REESTRS, i) FYob SuyRHSL spioBfogemda BENRRIEN N 25 g
to picture dugfsgpdy, giaasenoEPqtfe GaRodineg oferudPesikf opraVERh.

As w |l be explsa.tfaticltarfmteamtgaldf bt fdmatbén. The/i Aetudenfof nekd on itens

are stored in | |ta}l8d SO $hat é)&nt hgthD h%ucggﬂatscgg{sgg CO{‘g)I’I ses

2048 bytes of video I nformation. I'n such a
sector are re @%geam"t”&'a redaGivelaatl aé’ﬁ?eﬂ’feaaﬁtd“aé’OIbreeﬁﬁﬁﬂF‘ﬁb
little redundanny alcsoqmteseﬁt thet highof $toraghe deasétyi nand @ twotof the

fact that onl yc@nfeeeﬂzgt R bt alft amis aresulb%ecl{.xpr pY¥&Y ep @0l grd 0 be read
correctly, that M entir sect tted as videp information
because the a S | ﬁﬁ@r n%f’et dir®dec 8880 thenShE?t of the

i nformation hasomdmbogtme@@ﬁ%qtmﬁ Ia}-'e present-h3ppeinventiphavikntire.
sectors areg Oniaédxféisduéi Ngpédierikcepboebdn Ovith BHégardvi @80 bitfarelhe MPEG

st andards MPE gjé/gg‘g r?oFE tﬂéo#éjﬁlx%gyaﬁdxo 1%0%1&5@@& di vi si on of

t he vi deo ordin ere are data which
are inportant for recﬁ@ef"i‘?‘n bec e¥PRiRednfigy RMerroftetpehsbelovwnithty entire
sequence of pieidecesinfolpatiar e teiseardatssipred in nsdtaad lednbyctars

recovering thegh ﬂét@ BRbi Osucf aaQeéQor ideb¥i hialzoRBChies o2ndigpadin there
o e fL L gt e TGP L LGN e
present i nventF@W%SISPdcé'ﬁs@deYeWt gEgdthepxtent d%‘t‘%al FOWPPBQ}%‘HW t hose
data whi ch appljttile aeslandatdyedis3preseatp at Pscbites. tHhecdlegi tial data
streamis thergigre or oy dACdWet B3 SECtIRN. 1 eofk! 8¢ 'dFQuUR£Ofy Pictures
sector were not able to be read correctly, that the
20 entire sector is omitted as video information because the
data can no longer be completely decoded when part of the
information has been lost. Consequently, it can happen
that entire sectors are omitted during the reproduction
of a wvideo film. The MPEG standards MPEGL and MPEG2
25 provide virtually a hierarchical division of the wvideo
data according to their importance. There are data which
are important for recovering the video information items
of an entire sequence of pictures; there are other data,
in turn, only for recovering the information of an
30 individual picture; and again there are other data which
are absolutely necessary for recovering information items
of specific sections in a picture.
The present invention will consider in further
detail particularly those data which apply to a so-called
35 Group of Pictures. The digital data stream is therefore
provided with a section, called ™“Group of Pictures
Header” GOPH, which alsoc contains important system time
reference data. A system clock 1is fed these data and



Header"™ GOPH, which also contains inportant systemtine reference data.
A systemclock is fed these data and : _

- 3- synchroni zes practically all of the operations within the | DVD
pl ayback device. The systemclock in the DVD pl ayback device is from
time to tinme readjusted by this system time reference data, t her eby
ensuring synchronous 5 operation betweer the video decodi ng operation and
t he vi deo encodi ng operation. Thus, in the same way that there is a
speci fi c GOP heyachrowmizes grachiellp etlads the opexptiieng swifihds ghfeader,

cal | ed "Pictur ewvpHpbsiack Hevidd. The sysliewi dliatk piicttheedvd hhlnybaader
contains inter kLa.a:s0- cal | o] re e
(tenporal refer g%k:’%?%oég) -frgng t%ﬁlésggoﬁgﬁgo%%%:[‘g%ﬁ %ryiot-q%%t -s\ﬁsggmnunber
and in pradifee TRIPERRTS t B2tdosi THEFRPEr (SRSYEHRE uF BASHHORPHS t he
G oup of Pi &t ugsratinrr hbéthwernf ithel widgovdeasdideroperatibnsapdctbee i s

di spl ayed wi thigigbhe (ac04Pndf ofbrdtibas, Thas, t RAl tie t Saldywhipe tarder of

di spl ay of thet etures is .l nghﬁaﬁgddetrh o%b%._G'll:hg |9fl| ic({u%l pi ctures
of the G oup S6F P cF uPREr S thus, S8 t-Merfe, "Consecut1vVery®hunber ed.

However, si nce thREepigtaksss aaheaderamiildadt ofketivaiesi Header”, $P&cARi ¢ manner
during the encasidngidpy plicodre ! IThigokaipr?2@ontdiley inGelk calgiar ac8bFesponds

to the disphay : IoS-ah S LAt d 1he. Jeagt L -

accor dancea\l?vi t ﬁ%gg& I\}I_beé(@f%a!L f:%fnecfekl/ggé&{l}t aénE 5“%’§§db~f‘rﬁf§g %%{T%ggggt pi cture
types are FPdTi derfe afansiztfe ©fi o urldsPihregide L 2PBPRYT ng™? tBded
differently. Tipgasbical imdidatpscitbeeposbtiwspohdtinis tpicdifirei ntithigoded
pictures are Kppengrolpese PhLEtuhdS GMALAI fhen £ORAVLY NfoVeBEi QReht ens of
one picture andy¢an.tDErel e 4sop1 Do fIo00dSd indenehdentd ol olber

pi ctures. The so-caf?f‘edu P pi Bt es, corresponding to unidirectionally
predicted 15 fhatuiestoapay pklristeraofadigriaerohi thaurRiqtipses ¥hese 30
pi ctures have Hedbcptetlittiezdbon rhe bhabividodl appewwedi of the lGroupP
picture, wth #epfesilds g_haettmel bsd8f A4, UBBnbScut ivel fMGRAredNEY are

e et oS STt O Fuces, e S 'S4, 10,0 B ctures

t he specific manner during the encoding operation, the coding
20 order no longer corresponds to the display order. This is
in turn due to the fact that in accordance with the MPEG1

and MPEG2 standards, three different picture types are
provided and the pictures are accordingly coded
differently. The so-called I pictures corresponding to

25 intra-coded pictures are kxnown. These pictures contain
only information items of one picture and can therefore

be decocded independently of other pictures. The so-called

P pictures, corresponding to unidirectionally predicted
pictures, are provided as a further picture type. These

30 pictures have been predicted on the basis of a preceding
I or P picture, with the result that their data volume is
reduced. They are thus dependent on a preceding I or P
picture, however. The B pictures, <corresponding to
bidirectionally predicted pictures, are provided as the

35 third picture type. These pictures are dependent on two
neighbouring I or P pictures. They are predicted from the
neighbouring I or P pictures. The average value is formed

and the difference from the original picture is



35 third pi cture type. These pictures are dependent on two

.nei ghbouring I or P pictures. They are predicted fromthe nei ghbouri ng

| or P pictures. The average value is forned and the differengce from
the original picture is -4-
catculated. Since only a fraction of video information itens remain in
the case of the difference, the B pi ¢tures are considerably reduced in
terns of their data vol une. The provisiqn of such different picture
types 5 al so neteddptafesSinfe s?fﬂérrtﬁiﬁ’@’cd:@{‘hé’fdi"&BF%leF’Ei’@?atfl&n t he

pur poses of coditeps Spewain cah| ythea Sagi codir etteandifferymiog, betiemod®& when

the preceding and-tsirese8eld Nebrsibrdbly reBLELATH ItorREE8ENENRE T} CREad form
Consequently, in the ata streamthe c etedleng | or P

d t ronalogi cal |l y_.succ
o eture 10 Vi 1Ty e R R bE 2pfl’ ARRFR bE SERRd
actual ly to %he fissphagessitiatenotkryiscapmyyl iy loifethe THeplay o¥des fair di spl ay
order can be ey ep@fboddsi F tdd@ing. OpeciliiRglDper at iBOrpittiukg tdaa
concomtantly tgﬁg,srget té%%e whi S "poL al!,rerc%%gﬁ%ng cggé&.edfh?r gbggmparl ses
c ,a eade ed a

whenever, on 15 count of an error rrs omt nd suddenly

pi ctures of anR¥EMTE dp PAPEecHl W IPay &ogseduentlyy | dp RBfpor al
reference code ddtan spredmirtde rha¢ndizgécally suceeeyingednodel qulisxtuard are

I ptCﬁt Sg i ?hﬁ) hmmrlyalways Sﬁfiﬁa'afr!f Qﬁ}.éﬁubéfbgeaané Fsﬁrbmaesf &1%@1 tahe pi CL ures
Wi e hi gher .t enqor reference code which are actuyally e
di spl ayed earl iagcrr]fugrl %yg%cfyaba‘? sgi‘%&lead e§f tccca}’rmf1 ﬁgoglcaﬂéycteﬁrrgéfw t tr'lr?‘f* he | ower
reference codesCRiteilBRl ar@dlsplayaceyafir] yCap Re drspPYsred | dueing THhe, of
course, |eads tdecodingn opBeati®ctudimpl ehe ofordvmiphat Ly esrandmiditeds clearly

25 discernibl ediotle ybfUiRince SbBES. UACHRIMIEH Gritld ilhever, Nogher

tenporal reference co remal ns contl nua Ina . a mepory, the
di spl ay or der \ASHRIRCLPE oA EPBUF GRF headsr,d5 pritied ABT THAERY be
scranbl ed. Thi pictagest ®f anoficasi fedie afet tdecoded tWhdchi chamee, awhich i s
extremely 30 dingliuebi Bempdha alefreeéndt |dodae te%Al piiseskdsn ke raekai |
bel ow wi th rEfqgf¥y%8ytc£é¥nptHéggaed and are located in a memory.
Specifically, it can then happen that the pictures with
26 the higher temporal reference code which are actually to
be displayed earlier are only displayed after the
pictures with the 1lower reference codes which are
actually to be displayed later. This, of course, leads to
an incorrect display of the pictures, which is clearly
25 discernible to the viewer. Since the picture with the
higher temporal reference code remains continually in a
frame memory, the display order within the new Group of
Pictures can continue to be scrambled. This leads to
undesirable “jitter” of the picture, which is extremely
30 disturbing. The effect will be explained in more detail
below with reference to pictures.



- 5- I nvention The object of the invention is to prevent in
particul ar the undesirabl e scranbling of the display order after an

om ssion of a GOP header-. 5 The object is achieved accordlng to,
the invention by neans of the nethod specified in Caiml. Accordlng to
t he invention, nanely, an independent tinme base is used to recover the
di splay order in the DVD pl ayback devi te® - In this case, a few
information itens of . the decoded data 10 stream are buffer-stored over a
specific periodﬂﬁﬁﬁiﬂﬂ% in order to ensure the independent tine base.

The parti cJhar obilecint@fjethef inlvestigreaisurtes prerehst $ni pattigcular fact

t hat Scra”b||n&hgfuﬁﬁ@%iydﬁﬁha¥cﬁﬁﬁﬂﬁnéf6?rtﬁé"ﬁlsplaQnbfé%f”ﬁfy;raagcp header

does not ari se, speci fies advantageous i nfofnation itens
whi ch can be evé#u B %Fof &éhc?Sé‘r"’étt recovery of the di spl ay order.

Claim3 spe€ifies an é&’\?aﬁba%ﬂéb% aehbeNed ahrerding toathadimrerdgenus|y be
used parti cul ablyymedes ofi Bhé heet?d gp&nrtgeapﬁﬁ ki 1vaAe@J¥<ﬁn§eqaenceS of

pi cture types rit quence ,of _pi. cture qtypes for
t he pi ct ur Z;é@t R erP@i (rﬁgledkg no{}l Ck%degggdennet g1l gsgor'gﬁ Wit h.
Claim 4 specifi 8sr3?1°":£d?/§ﬁ€a é?Rl’saYnﬁégﬁFel‘T otteg DZ@ Pﬁfi tdeyisel ect ed

sequence of piénutlkeis m@s.d&rfm\g iaformatiodi htenperfatthendecoded data For an

apparat us for eeféaym ngré)tﬁuftfge se3daad over QCQBéQiﬂQ: t&r&BS bvegpion, it is
very advantagegy { tanbsue is Slore | cht i.nf or matl on itemns
for 30 recoverl n Che di-g SPdet %r & B?‘é ém?\urﬁ?esre “of T decoded

pi ctures and wﬁPEunslaé’véldlYatlé%HeoyO% thrfe G!lea@mrtes conghsty dim theensure
t he i ndependenfact i thabaserafTing@ of thabl&iscpaayalcme&e ipadd zegein a

Si Ml & MBNNeT By oo oS QFL ¥AIGE nelhibi) ackBenod G3YLL that the circuitry

outlay 35 JLemains res’rn Clains 6 to 8 are
| i kewi se advant aggéﬁéms? nﬁ%‘?cﬁf%ﬁgaﬁi}‘@%ﬁﬁ?ﬁ;r ipfumatgsnof teme

which can be evaluated for the correct recovery of the
display order.
Claim 3 specifies an advantageous measure which
can advantageously be used particularly when, in the
20 coding operation, variable sequences of picture types are
permitted and a defined sequence of picture types for the
pictures to be coded does not have to be rigidly complied
with. -
Claim 4 specifies an advantageous measure for a
25 frequently selected sequence of picture types during a
coding operation.
For an apparatus for carrying out the method
according to the invention, it is very advantageous if a
table is stored in which the information items for
30 recovering the display order are stored for a number of
decoded pictures and which is evaluated by a control unit
in order to ensure the independent time base. Such a
table can also be realized in a simple manner by
software, with the result that the circuitry outlay
35 remains low.
The measures in Claims 6 to 8 are likewise
advantageous since, using the counter readings of the
claimed counters, it is easy to ascertain which type of



clainmed counters, it is easy to ascertain which type of

. - 6- pi cture a preceding picture was. Since the counter readi ngs
are a matter of sinple nunerical values, these can easily be conpared
wi th one another in order rapidly to obtain the picture type. This
information conbined 5 with the inforna%ion regardi ng whet her or not the
pi cture has al ready been rel eased foP display easily permt, gi ven
a joint consideration of a plurality of Preceding . pictures, a

concl usi on to BHSEHEGN 7 edFeGrALRDNiPATEUre  Jast ur 3iifst CBELsTRISEl y be
rel eased for dirgpldings18re Agcoatierg oft sinplei nunekicalt Meluas,zetheske t he

table is A RLBYEPUSE YokdaPbe dw St brehahotthe RAnCbuaer SAgUeNGe
havi ng the | argest ,nunber .of successiyve B u |.r111% the | or
ArFed up in

0 cture . 1.ncl

P pictures adjoini R ResEB BHetiifestyPe: pﬂé’éﬁ s’tn%PFm‘T‘tuls " e
the table. $5 withDthqiinfernatioy ginsadinenhedhaems not the pintewei on are
ijl | ustrat ed ibnlhas dheealiyavbeags aslkaed efq adingdaiyn mmydqﬁeaizditi,nftge

escription be I . i Sy ; i i:l O at a
stor edpon a Dvﬁ(%é’ tQ hé!a?n% g%sel%?rg%?nsi%ér:l %;k%l\%e%%§?%2§f52%€%e?lgg t he DVD,
Fi gure 2 shows REFEUERFucttur SOBFIUSIOBP fRadks ; drawn pingpgardingpfhd chpe
structure of apficthuee Wesdersub2Bquénigyr ebéd shelwsmsede €br ondispdiayal
sequence of;pa g&%elhﬁgg to ctlai@peifo}ti Qﬂepfszlﬁzega@ﬂ etHéd]?%}:ﬁieCt gge
sequence; i gur shqws e.chronal ogi.c equence. o e
prgcessi ng of aaQ&aﬂgﬁg%?ucﬁqﬁ'r eacis]a@é:égncsél c%cg%lra i n%le?oslg&re S o T
conventional n&@Ydadi nthehelayest opugherer pér BIFcessive oBcupPigtFes,  Figure
6 shows the ieRkilaaoh@dimeall osepydrtaredfadijioifring these Bppiaesespng of a

video sequence Qy (pe; refaqdy, led u@CGORHENGYQ the invention in the
event of an _error oc?:u?arli ﬁg;u%lS Flﬂgure 7 shows a rough bl ock

di agr am of Bhe appar at us
Drawings

Exemplary embodiments of the invention are illustrated in
the drawings and are explained in more detail in the
description below. In the figures:

20

Figure 1 shows a detall of data stored on a DVD and their
division between the sectors of the DVD;

Figure 2 shows the structure of a GOP header:

Figure 3 shows the structure of a Picture header;

25 Figure 4 shows the chronologicél sequence of a decoding
operation of a sample video picture sequence;

Figure 5 shows the chronological sequence o¢f the
processing of a video picture sequence according to
the conventional method in the event of an error

30 occurring;

Figure 6 shows the chronological sequence of the
processing of a video sequence by the method
according to the invention in the event of an error
occurring;

35 Figure 7 shows a rough block diagram of the apparatus
according to the invention, and



according to the invention, and

- 7- Fi gure 8 shows the entries in the table at sel ected

instants of the video picture sequence illustrated in Figure 6.

5 Description of the invention The invention is explained in nore
detail using the exanpl e of a video pjcture decoding unit of a DVD
pl ayback device. In Figure 1, a header fof "a video pi cture sequence is

desi gnat ed by referen e .Sy 10, SH. The efere ce synbaol GOPH
desi gnates a Gdgleﬁg 5erf aneesF’é?Eteés R hk %Iattébg? atheselgatet vi deo

picture. The Ia%@@fanl@ &4 Ithsi sidee. pRIBiIdesiegnares htustawgedf the

sixteenth video pictiderighte éatter is a P picture. B13 and Bl14
accordingly designate video data of the 14th and 15 15th vi deo pictures.
The latter are both B pi ctures P16  designates the 17th video
picture. The [PgseEiption of M&Eﬁiﬁﬁl a P picture. The lower part of
Figure 1 i | IThet riatventient diss ewnlelinad e idesigrat @skdiy t Geinef enence

nbol s VP Al t t denti cal | engt h
of 2.0 o L ckamfIE Suf] - a Aeiclh Il;ﬁft??gt Q{e\?ogi‘ﬂ& %lltl c(ft;lﬁr(eél I8 occupi es

f 2,048 byte ordin
g | ar ger num);ers-olflyé%‘%i ggvgﬁ%e de‘&gure dirctdr eF’_dL%r odfeﬁpl%s"tlﬁ@ol ast
three sectors VPEEFRTe t gequehcer |is desiphatad dtwedtherheefromgee GYRBPIrom
Figure 1 isioll satroiedeferehde BymboledciH deBidnHesea’eor Neadied! t T60de Of
(hE Goup B ol giinds L ety Hhe) AR T
i nformation i thrP? £S5t B 31 nk PEFtEncB) Si designagesi fhat datayof heheef erence

synbols TC. As désteeérddd video phecwund.mFheodletierf drsmat iF0piidtare TCBSRrves to
readj ust the 30an§Y§i43rHcfdoQQ!€néﬂ( tde%lg\{&eplm@aC&aQaeVdf?%heTfi@cﬁeéﬁaence

o] ap and
f)?lgilzglnlsl nk Wﬁl cgsggblpfgov:pgeg Y97 P@ I‘Ln{’f\ﬁna@tfl ggg gopb‘iﬁur\'ﬁ/ﬁméf‘gregn?ng
i s not necessar§fefbFnates theepd?thundeidspansi agrust- tﬁ'élel nvefteon &nd so is
not accordingly a P picture. The lower part of Figure 1
illustrates sectors which are designated by the reference
symbols VP; to VP;. All of the sectors have an identical
20 length of 2,048 bytes. Accordingly, the first wvideo
picture I0 occupies a larger number of sectors. The video

picture P16 occupies the last three sectors VP;.; to VP,
illustrated. The header GOPH from Figure 1 is illustrated
in more detail in Figure 2. The start code of the Group
25 of Pictures is designated by the reference symbol GSC.
This is an unambiguous code within the data stream. A
time code information item (system time reference) is
designated by the reference symbols TC. As described,
this time code information item TC serves to readjust the
30 system clock in the DVD playback device. The reference
symbols CG and BL designate the information items
closed_gap and broken link which are provided in the
MPEG2 standard but whose meaning is not necessary for a
deeper understanding of the invention and so is not

35 explained in more detail here.
In the Picture header illustrated in Figure 3,
the reference symbol PSC designates the picture start
code. This picture start code, too, can be identified



35 explained in nore detail here. In the Picture header

.illustrated in Figure 3, . the reference synbol PSC designates the
picture start code. This picture start code, too, can be identified.
unanbi guously in the bit stream The reference synbol TR designates a
tenporal reference code for the picture.gAs al ready expl ained, this
tenporal reference code specifies the position of the picture within
the G oup of P e he,pi ctures
S determ Hé%gl{;ngﬁi(?élﬁggv%aona? t%\fDQS ac dé\??gléé;&g rﬁ&tl TR 10-bit

data word is i AgdlgRAfkesy 3 FERPORFL Fe(fﬂeb?%t‘iﬂd@s for t’v\mquﬁrght ASccur in
practice w thi alasadyndxpildinméd Guhiis tempd)a‘alPrefem'ees:ecaaddaesgmﬁf&est ively

nurbered. 11 t B UL A0oA! P d@{edmtae&@wrth h b (6AETBAeLLAGegst bl I oh

groups I crur I ctures e, reference
symbol PCT g e@ﬁﬂ‘eﬁ‘t‘ﬁe it ﬂ‘f‘gg‘i’%/pe B‘F Pﬁ&eg &furghe TRECtUres | IFher
details in F| gdeteBuingidatia convéent iomad nbVerslaybabkvevidesay Since a
ful'l _pel for war dovert adatd eiosar dsf 1606Bved, a frelthlpet bﬁpd@/xargsidta%gr

backwar d_f _codeg, . extr .t plctur nd {rai f pi re
defined in thegf\llbgézms%)gt CQJE# i?I;'mése G l?e H %i}onalpl %H%%Pat% g0 H?e not of
any maj or i npoPfaRdEtREes aCiyr PReconsecyliyoly AHEP LD Fhetﬁ“hvBWPl on and
SO are not 1expkaamdtkd, hosayef urithers hecemmended to estalhieshclyronpsogi cal

sequence of th@fdﬁgf&qir%g abeh at m@%§p1§36ﬂ1g80é1&u%§r e‘?hé’fre:f&%ﬁﬂgeo‘; f

Pictures is 25 il tedln mor etail in

pictures, in th 8“"9\%3/ a?p??lﬁlsesul‘e‘{‘?n%’t%l“ﬁel ﬁ)(%?gu?éfdtp?) %bgture‘d§8§I ayed, is
i ndi cated in tHerthkgr [defiails iM gugere 3 Teilste to [thperdramgdergnat ed by t he
reference synbol DIO Virtually a random sequence of |, B, P pictures

has been chesegy}ny3Q 71 G £ gba ALHIQUONRHSE, Fo26IHEF &AL, PIClUres is

full pel backward vector, backward f code,
extra bit picture and extra_ information_picture

defined in the MPEGZ standard. These information items,
20 too, are not of any major importance for a further
understanding of the invention and so are not explained

any further here.
The chronological sequence of the decoding and
displaying of pictures of a Group of Pictures is
25 illustrated in more detail in Figure 4. The sequence of
pictures, in the way that it is ultimately intended to be
displayed, is indicated in the top line in Figure 4. This
line is designated by the reference symbol DIO. Virtually
a random sequence of I, B, P pictures has been chosen in
30 Figure 4. Although such & sequence of pictures 1is
permitted according to the DVD standard, it does not
constitute the optimum sequence as is recommended for DVD
playback devices. This will be discussed in more detail
below. The 1line of Figure 4 which is designated by the
35 reference symbol DEO indicates the decoding order for the
sequence of pictures that is located in the line above.
As previously described, this differs from the display
order by the fact that the B pictures, which are arranged
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pl ctures. In the tirst case, picture IS co

together as a sf‘%%’rcétﬁfic}t’%r@e( f‘faﬁﬁ%“}ﬂ @fupae)halfpof) ghe h‘é%@@ndﬂﬁase t he
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t eci a ur
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picture and to %’bﬂi@atrﬁe thexpcoane fiteod défferenti cwaye. JIfier ebdirgy in each
of the | pi gictnees. one fheelflriss d8sd,grapedta@se als lcopkat Wwieh afyd t he

*S?QOﬂd field astg RiRhGE UWdyethBrt B £358498 ﬁfyiuﬁea?fkgae pictures).
20 In the second case, the individual fields are each coded
separately (field picture}. Figure 4 illustrates both
types of picture coding. This situation has utilized the
special feature that in the event of decoding an I
picture with separately coded fields, it is possible to

25 code the first field as an I picture and to code the
second field as a P picture. Therefore, in each of the I
pictures, one field is designated as an I picture and the
second field as a P picture. In the case of the B and P
pictures, both fields must be coded identically.

30 Figure 4 clearly reveals that a time delay of
three fields exists between the decoding of the first I
picture, the I0, and its release for display. The first I
picture, the I0, is released for displav at the beginning
of the decoding of the second field of the I picture Il.

35 The vertical synchronization pulses are used for
complying with this time offset. The instants at which
the decoded pictures are displayed can in each case be
seen in the part of Figure 4 below the dashed time axis.



pi ct ures, both fields nust be coded identically. 30 Figure 4

.clearly reveals that a tinme delay of .. three fields exists between .the
decodi ng of the first | picture, the 10, and its release for display.
The first | picture, the 10, is released. for display at the begdinning
of the decoding of the second field of the | picture 11. 35 The .vertical
synchroni zati on pulses are used fok, . conmplying with this tfrme
of fset. The instants at which the decoded pictures are disp]ayed can in
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Figure 5 i |l ustfates d’se tures |ch |s
al so used for P&EH%A ﬁﬁu\}PdE’éﬁ o%ﬁcé’nd leHd a1§3\ﬂ511ilnb?¥ﬂgs wrd&enckoof
pictures, an | the fqundt paet Uf ithei mereagh Thseofft@r dwede heriomde8 Pi ct ures.

A G oup of aRlich lgr%sawof&rsqggeg)yn;%hgl i &3 wﬁ: 0 - P12. This is then

foll owed by fhe next, og f |ctures constructed in
the same way. The di $pPUSE or ddtligFtates 2 fﬁf"'@‘t‘%ﬁ%@ |°§eFlI ISFEUFEERd in the
| i ne desi gnat edfbpifh@es2@hthke i$nalseardady fole reedrdiggc vidpabdhtDEO once

again ShOV\@ntQQJ\dECQﬁi 5 DIsdgueRde IdTe pREELIESS ant Nadr i gietfdy t he
order in ""@ %mfnp Q&Nrc?asseo%‘i&f)hgﬁﬂf Pw& Tgﬁ?&kn which is

desi gnat ed e re erence spe% |ver spe I'es fhe frame
nmenory to whi cﬁl?ﬁé"% 1&e€6€l&?‘ Bivctidr BlFB‘érﬁse& OundBtredttisi éswEheken. The

i ne followed by the next Group of Pictures, which is
constructed in the same way. The display order of the
pictures is illustrated in the line designated by DIO.

20 The line bearing the reference symbol DEQ once again
shows the decoding order of the pictures, that is to say
the order in which the pictures occur in the bit stream.
The line which is designated by the reference symbol FM
respectively specifies the frame memory to which the

25 decoded picture located underneath is written. The 1line
designated by TR in each case specifies the temporal
reference code of the respective picture.

Figure 5 now shows the particular situation
whereby a reading error occurs at the instant tg, that is

30 to say both the succeeding picture Bll and the succeeding
GOP header and the picture I0 of the next Group of
Pictures can no longer be read correctly and, therefore,
cannot be decoded correctly either. Instead of this, the
first thing that a detection circuit finds next is the

35 correct picture header of the picture p3 in the bit
stream and the decoder starts to decode from that point
on. The further part of Figure 5 shows in detail what
happens in that case in the event of re-establishing the
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pi gtur es, p6 araér;peu%r?& e%ebtoﬁéﬂ@x@yeﬂeqﬁf&wetm. In Pheé W, b4tand b5
an respgetiyely an . t gyﬁp} ually not to
be di spl aye§ untrl alse b?t %%Fﬁggegg% ttltcni)glglr&rﬂ%u t?‘%tt %hgl s a 20
scranbl i ng of Pﬁétﬁﬁﬁfuré%rﬂ%‘? PIWhpER RACEnedigplagedy beforgpibent to the
viewer in the bpactupds Lt e HBpi bhef " respecthlvedy) sblduentiobBhe evaat t hat

virtually all thg,ph CLHLES ougnt hAkeuLP1PEnUt RY JeMmBpdiateby REeause the

i cture P12
P after these B pictures. The result of this is a

20 scrambling of the picture order, which becomes greatly
apparent to the viewer in the form of picture “jitter”.
This is due to the fact that wvirtually all the pictures
have to be output immediately because the picture P12
remains permanently in the frame memory A and therefore

25 only a frame memory B 1is available for the P and I
pictures. At the instant t; a new GOP header is correctly
evaluated and the sequence of pictures therefore settles
down starting from this instant, since now the temporal
reference codes of the new Group of Pictures are handled

30 separately. "The picture pl2 would be displayed as last
picture of the preceding Group of Pictures. It should
also be mentioned that not only is the picture order
scrambled, as described, but also the decoded pictures p3
to pl2 are displayed with errors since, after all, they

35 have actually been predicted on the basis of other
pictures, namely on the first I ©picture 10, in
particular, but this has been omitted. The prediction
instead takes place based on the 1last picture of the



remai ns permanently in the frame nmenory A and therefore 25 only a frame
.menory B is available for the P and | pi ctures. At the instant
t[err] a new GOP header is correctly eval uated and t he sequence of
pictures therefore settles down starting fromthis instant, since now

t he tenporal reference codes of the new G oup of Pictures are handl ed
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The latter is incremented whenever an or P plcture has
20 Dbeen identified in the bit stream. This counter is reset
after a GOP header has been correctly found. The
reference symbol B designates a B counter. This counter
is incremented whenever a B picture has been found in the
data stream. This counter is also reset to zero when a
25 GOP header has been correctly found. After the occurrence
of the reading error at the instant tg, in this case the
P picture P12 still located in the memory is output next.
The further pictures bl to bl2 are also displayed in the
correct order. This is due to the fact that the display
30 order 1is determined not on the basis of the temporal
reference code specified in the P picture header; rather
an independent time base on the basis of the counter
readings of the GOP, IP and B counters is used. The way
in which each of these counter readings is evaluated is

35 explained in more detail below.
To that end, the block diagram according to
Figure 7 is firstly described in more detail. The figure
shows the functional .units and the signal flow in an



ref erence synbol B designates a B counter. This counter IS increnented
. whenever a B picture has been found in the data stream This counter is
al so reset to zero when a 25 GOP header has been correctly found. After

t he occurrence of the reading error at the instant t[err], in this case
t he P picture P12 still located in the nmenory is output next. The
further pictures bl to bl2 are also di'sp]13a§/ed in the correct order.
This is due to the fact that the display 30 order is determ ned not on the
basis of the t&f§§2aldecoderef dhgncke ceperpegd 1% dReierdies ufe header;
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desi gnat es a cawfarenss aupbertld rdedoppied a helmottt tandtiistmnotipaver sed.
I n other wordscoffensatibfVvEssetitd SiidiivedeaB | picthirassior datmleds opkace. The
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for the individua ctures I's carried out. Final % e data decoded
in this waySar 8eRPFY t Wbt 0 & h&hiShnERBEIIRMI the1 FhrRRi eRorerrntiifgethe t hree
af or enent i oned frame f manerivsnord,esB ApndB Gndrie. déferester enpbenuiiier 17,
finally, desi grf_ahgmﬁ, RRSE R QGESS I tShAG e sAngEE LSS Ofa seriBEr 8RBt ErS
which characterize, he coded, signal and oM. o3k Qaghly Bgafrapsmitted
in the bit str@3RFEFeE%h g
optionally be transmitted in the bit stream are then
20 processed here. These parameters include for example
information items for the matrixing of the chrominance
and for PAL or NTSC colour modulation. The finished wvideo
signal appears in the YCiC. format at the output of the
stage 17. The reference number 19 designates a control
25 unit which controls the diverse components of the
decoder. It contains the GOP, IP and B counters already
mentioned,
The method of operation of the individual
components is disclosed to the relevant person skilled in
30 the art by diverse publications and, therefore, does not
need to be explained in any further detail here. However,
the way in which the control unit 19 determines the
display order, even in the situation where a GOP header
in the bit stream is omitted, will be explained in more
35 detail below in connection with Figure 8.
For this purpose, a table 20 is provided in the
control unit 19. Information items regarding the last
four decoded pictures of the bit stream are continuously
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he fact that e has yet
Fromt he dan also from the fact that the irst and second decoded

been di spl ayed,
pictures are each a matter of an I or P picture, which
20 can been seen from the counter readings, on the one hand,
and, on the other hand, from the fact that the pictures
have been entered into the frame memories A or B, it
immediately follows that the third picture that arrived
is to be displayed between these two pictures, because it
25 is a B picture. At this instant, then, the first decoded
picture from the frame memory A must be displayed. This

is indicated by the command DISP A underneath the table.
The entries in the table at the instant t. appear
such that the two B pictures which were each entered into
36 the frame memory C have already been displayed and a
previously decoded picture is still available in the
frame memory A and, in addition, a further I or B picture
has been newly written to the frame memory C. Since the B
pictures have already been output, it follows that the
35 picture located in the memory A must be output next. The
P picture P6 is thus output next, which is still held in

the frame memory A at the instant ¢,.
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further | or 5B fiast moé yet Hems désplapenl.y Therét thent doll hews,r amimaregpry C.

Since the B PIECHYES NIKECR I HRAQY Y DLEP t@é‘hp&isplia'i{eﬁpl JF%HEQ?%YL?Z g’)g

pi cture located in.the nory A st. Qe out put next. "The

is thus output H&xt, o\ﬁ/hlgg%l?%'r& ?’F}dh F "R yetﬁ?ﬁ?"f PifRlausdor yRASat t he
instant t[err]. configuration reveals that Aheheicteteantocdterd |in t kibe
fol |l owi ng confi qitanki AEméS; A muspr eduaegipia{yédﬁelekgbéﬁfc@: datf*&%ﬁohﬁ,si
picture is B : L.Ghur s_a y e i spla e next
picture qoenttélﬁgd%u%%orfgp\%lgecﬂanﬁs%Egggarflgf( 3’? nggf% cﬁr% Bt this 5
has not yet beedPdf8pl BAsGVernehast hahreasly okgen f idigpiyyed. Aty Bhepicture
whi ch has al r eadypsbarh i spheneddref otheoieghibyure P12astilorideagedt e whi ch

has not yet beerndi fghsried. i%'hﬁieqeased f&niiiigyifﬁ.i on _revleal Zdt Egittgience
i S . )
g:‘tCtelrJrgl : ?C%edt Ihinst Pnejsiiher BF g‘gfﬁa@gg‘gg? ﬁthrgfugﬁab?%egdse%o *B 1Bttt e
whi ch, howeveér, thaks attdadpabethe drefisinyy 8d coptaitse an I jowsPamictiieer],
therefore, the Rhpcht bae Rb2 sgdt | bdaicabibsbidyed anbhes NBIBEY-A | 8:é €l eased
for displ ay. entered nexiNGnhEONTH r%tlirggd%%éerﬁelcﬁ%i%e%g %tol&ro]v?eé nst ant
15 tflerr] is S%gfha% aIlt otr % g?ggéxye wh%?:gt %Iassngg yet beenpld%.tsgligyed.
From this, it then follows for the same reasons as at the
20 instant ta previously that the picture in the frame
memory B is to be displayed next.
The configuration of the table 20 at the instant
t: reveals that two B pictures have already been
displayed and an I or P picture has been enter;:-d néxt in
25 the frame memory A, followed by a further B picture. This
reveals that the picture located in the memory C must be
output next because although the picture located in the
memory A has to be a reference for this B picture in the
memory C, the earlier reference must be located in the
30 memory B.
The instant t: is considered as the last example.
Here, the configuration is the same as at the instant t,,
with the result, that in this case, too it follows that
the picture located in the frame memory A is to be output
35 next. This is the P picture pl2 at the instant t,;. All
further configurations for the sequence of Figure 6 can
be established and evaluated accordingly by the person



whi ch has not yet been displayed and B pictures are entered next which
‘have al ready been displ ayed, foll owed by an | or P picture which has
not yet been displ ayed. Fromthis, it then follows for the sane reasons
as at the 20 instant t[err] previously that the picture in the

frame menory B is to be displayed next. , The configuration
of the table 20 at the instant t[e?Ff “reveals that two B pictures

have al ready e . displayed and an | or P picture has been entered
next in 25 thest?‘ﬂizﬁ% n’e‘hor@eA, arp| | Yhedhsy Basigtfdr BhEi cexawlevh s

reveal s that tiexpgrérede |ocated in the nenory C nust be out put next
because al though the pi€tshbf140£BiELBel Redti®ned tﬁ@{f&ro\f A Qfépltﬂ-iggr 2nce
st b6 Focat eGARPEREY Foihh,"Ene colfteREYade 17d° ahd: 8 ey pdep) i <
consi dered &s te digpenesdinipitdh if itHdise ensheedodfring athondémding sane as
at the instant prdcess thath thke reanbt p thiaituirst hire Cﬁegaéﬂotdats?f g|5| ows
t hat t he pi I Lh,,t r r . oyt pu

next. This 1o Cpeope SRahEtenly tied D AR Mododids' &) dRaCH' B B0
confi gur ati ons H8r B mRITHgEEnCEoeIERERR eo¥cuFively Batesthsl ifspee and
eval uat ed accomgiragyy by Ithe iperttmm possible to drawski | t@stlusibhe art on
the basis ab tlagrexeipl 8on thiserpdifiedo lwhether.;rbara_I AIE ﬁ?%@tquéﬂ‘]tsgr tS)e
rontoned (et 0k NP ey ESTRIAD) ETHRIL TR S ERincr e
decodi ng pHeBEdsthemat of t Aeurse afe Fisténetls simpdifiedeabh smse
entered excl usiatebyndtitve tbe theasktiREDiheshd aashd3 mid the cbhg EPIOI ctures
are entered ex Skv Lot o a s i I | n
possi bl e %#Hwh, g:lo%:ig{r:\c urs%%ﬁn% ‘d f%‘{:ltsl1I2;'B1[nrﬁ1 3%1 ta%cs; #J %cfﬂ a%% %% whet her
an | or P Bgct GPESTLNG (& GORTEFRRFAGE GRdE h’c’-i%lr &h8 greePerlives AigiBrYed. The
tabl e woul 8yphenf »fdeangedepibtund sintpcthy Salpdsd.i fihed.taBleaand
alternative tothBeeealiidtaon Mmdtheat abbeptofeddt yORE1kPed widdeR count er

readi ngs, provgﬂiogf @yco@rﬁgpggd%d%oﬁlgéter program. The rules to be
observed have been explained comprehensively, so that
20 this computer program can easily be realized by a person

skilled in the art.

In the event that arbitrary picture sequences are
permitted and have to be evaluated, the picture order
can, nevertheless, easily be ascertained by the method

25 described. If a configuration is produced which cannot be
unambiguously decided by the said rules, it would then be
necessary, however, to enlarge the table accordingly so
that even further information items from preceding
decoded pictures are contained. As a result, even

30 arbitrary picture sequences can then be evaluated and the
picture order be recovered.

The method described and the apparatus described
can be practically employed not only in DVD playback
devices but also in all other devices in which “MPEG-

35 similar” decoders are used, that is to say in which it is
likewise necessary to decode different picture types and
the decoding order does not correspond to the coding
order. Particular mention may be made of satellite



15 entering a corresponding code for the respective picture type of a
-decoded picture into the table. The table and the eval uation nethod are
preferably realized with the aid of a correspondi ng conputer program
The rules to be observed have been expl ai ned conprehensively, so that
20" this conputer programcan easily be realized by a person skilled in
the art. In the event that'é?brtrary pi cture sequences are
permtted and have to be evaluated, the picture order can, _
neverthel ess, e5859iyepe A EGHAPRRPISF CRE FRANfeF 28l FesoPlBebesed a
configuration iseqmdooedfnhiictitednrelebision. ubardssgundsiy déegded by t he
said rules, it woudd fhbeforfiters KBRF QIS Ve AWEYLE4. L O enlarge the table
accordingly so that even further information itenms from preceding
decoded pictures are contained. As a result, even 30 arbitrary

pi cture sequences can then be evaluated and the pi cture order be
recovered. The met hod descri bed and the apparatus descri bed

can be practically enployed not only in DVD playback . devices but also
in all other devices in which "MPEG 35 simlar" decoders are used, that
is tosay in which it is | i kew se necessary to decode different picture
types and t he decodi ng order does not correspond to the coding

order. Particular nmention may be made of satellite

- 17 - receivers or set-top boxes for terrestrial or cabl e-based reception
of digital television. Corresponding plug-in cards for conputers may al so
be nenti oned.



Patént Cl ai s 1. Met hod for regenerating the original data of a .
‘5 digitally coded video film a specific picture type of a nunber of
picture types (I, B, P) having been allocated t o -each of tThe individual

pi ctures during coding and the codi ng order ( mﬁﬁml ng, at.
| east in part, to the display order éDIO) char ‘\ml\\ in 10
order to recover the display order, use is nade o base*which is
i ndependent of a tenporal ref erence code of the respectlve pi cture and

i s obtained frominternal information itens in the decoder (Figure 7)
whi ch have been stored during P#eendr Eebrhg decodi ng of a number of 15
pi ct ures. 2. Met hod according to Caim 1, in which in

particular theyinfor nﬁgtg(;h [ f@lmsré rgkﬂggtgﬁe ;Tgppgl\ﬁahe 5 Jrgcald 0¥y0f t he

|cture|n franme a cture pe and
\a/net her or td’tWetag‘ié't ﬁ¥% C&d’lﬁjﬁg QH%'acf’y Sm?ééﬁfél‘?s%’r‘%ﬂ’éﬁ s¥ee RGldiated for
the recovery numbgir tdfe pdicspraytyweder(I, B, B) havindtbweth addordted to Caim

1 or 2, in vwhigh dn of thef m&mﬁuqavﬁm&gedsmwaé tlgfelgfelgaﬁ% d vel \y

| d DI O b
lI\J/lre]t Ihodagccor di n‘g&?l uqr%fa’r:n B&S)ay qir o g %%r’] 3t %&ﬁﬁtént% B?r‘in ctur es of

the type IBBPBB'PBBPBBdiSPl%hererl NPBP)rmt thardatemized an |tWdast Frour
pi ctures ar@ etvﬁiamﬂ:edrecoverrethéa@idpﬂ.&b}’oﬂéd’} uegai sl niaQLet BQ pekinmdi cture to

be di spl ayggle 3:911c}? dAg Df fgrté:rﬂ)rohylngef)e enc co éhofd

accor di ng to one O cedi ng cl ai neans
(18), having a tfﬁm’ﬁ%?pecﬁtlf’ﬁar%‘cﬁ&ﬁﬁrlaé‘g (/s pbtaine a§¥?¥@; in egnadont r ol
unit (19), chainfireptien ivesshain atheablerod2d) (Figurs pr owhilsd, haskd ch t he

control unit (débn @¢akedt@ssingh tBE mmlhgedééﬁ&%%'foa hhz%@rf
recovering;d he%lddt%%gy order are stored for a nunber of decoded
pi ctures. Appar at us according to daimb5, in which a GOP

counter (GOP)2-is p’?‘%‘})'}od’ed acGpréing | ¢o | fdpémented imn which in

particular the information items regarding the memory
location of the picture in a frame memory (A, B, C} or
regarding the picture type and whether or not the picture

20 has already been displayed are evaluated for the recovery
of the display order. -

3. Method according to Claim 1 or 2, in which the
information items are evaluated retroactively until an
unambiguous display order (DIO} can be identified.

25 4. Method according to Claim 3, in which, given a
sequence of picfures of the type IBBPBBPBBPBB..., the
information items of at least four pictures are evaluated
retroactively with regard to the next picture to be
displavyed.

30 5. Apparatus for carrying out the method according
to one of the preceding claims, having decoding means
(18), having a number of frame memories (A, B, C}, having
a control unit (1%}, characterized in that a table ({(20)
is provided, which the control unit (19) evaluates, in

35 which the information items for recovering the display
order are stored for a number of decoded pictures.

6. Apparatus according to Claim 5, in which a GOP
counter (GOP) 1is provided which 1is incremented on



- 19- identification of the start (GOPH) of. a. Group'of --

Pi ctures. 7. Appar atus according to Caimb5 , In whic

| P counter (IP) is provided which is incremented ﬂ“‘“ﬁﬁl“ﬂﬁh&!f\%tl on
of an | picture or P picture and is reset - on iden

start (GOPH) of a G oup of Pi ctures. _ 8. Apparat us according to
one of Claims 5to 7, in which a B counter (B) is provided which is

identification Tar t ctures
9. Apparatugl%Fé%?@lSdlngto one of Clains 5to 8, in which cells are
provided in the7tabl e agPardtars acdeﬁd)ﬁfgd tbSclpietSirex; &0 inhivhbcicedd s t he

| nformation i tegp RAALdkNqre) (N IIARATRMIN (s Bncfdndrtoghigh the

decoded picture d an er or not t |ctur has al r eady

been r el Raskdertdfigreimypic an Sepmtmeeﬁr P Pl&%}* e anﬂpbar Be3RE
accordi ng to Cermi@entifidaitdébncelfl sti) start p @WHHIedof nat Heraugblaetf (20) for
a decoded piCtUpgetdr@s. Which cells information itens regarding the

counter rea | ngs o the t(‘BQDaCIE?Lrgmg %pg)upg gr sgg%%?sdgs decg.;illcjn of .

this picture cah’ be w in
whi ch the size ¥5ichphf Bheomabﬂre (B} 203 n@vaéa@twqhnlgu@mr&mape#m the
i nformationiot epd@erfifiberiict Uses &f Bhepptthts e sgfjuence resethavdmg t he

| argest possi bl g éﬂ%‘i&ae o UGEPSEhe Ehare REBRAY C%Hr | A0 HHLAY e | of

pi ctures ad10|n| pi ctures, can be called up in the

tabl e (20). ctures.
9. Apparatus according to one of Claims 5 to 8, in

which cells are provided in the table (20) for a decoded

15 picture, to which cells the information items regarding
the frame memory (A, B, C) in which the decoded picfure
is stored and whether or not the picture has élready beén
released for display can be written.

i ncrement ed on 1%?“1%% |I§:at Ifo(&f’l—l)sg%’?t (%@ou £ gfgd G&gwrestet on

in

10. Bpparatus according to Claim 9, in which cells
20 are provided in the table (20) for a decoded picture, to
= - which cells information items regarding the counter

readings of the GOP, IP and B counters during decoding of
this picture can be written.
11. Apparatus according to Claim 9, in which the size
25 of the table ({20} is adapted in such a way that the
information items of the pictures of the picture sequence
having the largest possible number of successive B
pictures, including the I or P pictures adjoining these B
pictures, can still be called up in the table (20).



