WO 03/ 065736 PCT/1B03/00304 1 An apparatus and a record carrier for, and a
nmet hod of recording a sequence of video data signals The invention rel ates
to an appwoaBwss7Ber recordi ng a sequence of video data sipgmaBes/@aosa record
carrier, the sequence of video signal siconprising pictures of an intra-
picture type coded w thout reference to other pictures and _pictyres of an

i Nt er - Aincibparetus pé a recodtbehrvien for, raad emesteed efgeenrfivg aspguanee sl Vigeq fala appar at us
conpri&ing; - input neans for receiving video data signals; - generating
means f'8**§enerating characteristic point information signals, the
characteristic point information signals identifying a characteristic point
in the sequence of video data signals, the characteristic point
information signals conprising a block of 10 information, the bl ock of
information conprising: - position data defining a position of the
characteristic point in the sequence of video data signals; and - size

dat a providi ng | Theinvehti@nretatdsao ed apparatus far eccoiding a seqicoeapievides déa ed from

the pictures of the intra-picture_type;. 15 - processin s for
pr oces SIHAIS OR TEFRIA SRTIEH 1% equesise of Vﬁg{f’ S}gﬁglts FB‘ﬁpgflﬁ%B}cg‘%F%&aagl m%?ur ality of

char acg?cﬂc&r% | RAEDM W hbirOrefens & BHOREShi flires AR plohiRed St dnCinfeipfhie typleor mat i on
signals; and - witing neans for witing the sequence of video data signals

and t heodeiquith exferehce tolotheapicdwest i ¢ points i nformation signals on the
record carrier. 20 The invention further relates to an apparatus for
r ep? od RS FHERMESHTINEREDf  vi deo data signals conprising pictures of an

i ntra-pi ChpiembiRTorReRdinpivideuatd @feisgnce to other pictures and pictures
of an inter-picture type coded with reference to ot her g‘iﬁc%ures, usi ng for
o

the sequegasraingwieosiotgeacretinheiasacierists PRIBHEBRAMIYOR 80 ®of _
i or mat | S ga 80, b R il B HERREC AR doRRIARieREh L6 POl Nt
char act er ps¥iligo @t Bignals/fthes cteiracderissic goai infotenivn fignaly camphising etbdecksfi
point in the sequence of video data signals, the characteristic points
i nflr nat | BYiomnagRa) the bloskef IIPIRALANSPEIPRSIBE: | nf or mat i on whi ch conpri ses:
- position data defining a position of the characteristic point in the sequence of video
data signals; and
- size data providing information related to a size of an I-picture selected from the
pictures of the intra-picture type;
15 - processing means for processing the characteristic point information signals for a
plurality of characteristic points into a sequence of characteristic points information
signals; and ,
- writing means for writing the sequence of video data signals and the sequence of
characteristic points information signals on the record carrier.
20 The invention further relates to an apparatus for reproducing a sequence of
video data signals comprising pictures of an intra-picture type coded without reference to
other pictures and pictures of an inter-picture type coded with reference to other pictures,
using for the sequence of video data signals a corresponding sequence of characteristic points
information signals comprising characteristic point information signals for a plurality of
25  characteristic points, the characteristic point information signals identifying a characteristic
point in the sequence of video data signals, the characteristic points information signals
comprising a block of information which comprises:

- position data defining a position of the characteristic point in the sequence of video

data signals; and



- position data defining a position of the characteristic point in the

sequence of video data signals; and WO 03/065736 PCT/1B03/00304 2 - size
data prowaiongei7aé ormation related to a size of an |-pict ece/1Be/@stded from
the pictures of the intra-picture typ2; the apparatus conprising: - input

means for receiving the sequence of video data signals_ and %Ihe

cor r espondi sige d8a pexyiding mformaginn related f9 & size ok hpisture sdedied oM 15 gnal s: -
extracting neans for extr i he bl ock of information fromthe sequence
of char actgﬂpﬁg‘?s’locf%beoﬁnﬁ%ﬁ%tn[#g??fgéti on signals; and - processing neans for
pr ocesgieR@pirbRis se@pasiae of video data signals into video data signals
using the It))l ock of information. 10 Ifwa%(rj tian, .the Lnvention.relates to a

met hod- ofingjemesens fos georivdlg ths searegse 0 # F1ghR18 Pfh e SORESPRBITRE 1
chayacterjisti ' [ 12 glgﬁa@ data signals conprising

pi ctures Sgiﬁég?\e Pﬁé%&ﬁ%dg%lgpgﬁggg?@ﬁ%%ﬁw t H.out reference to other pictures
and  pi ctextractingfmedns ifort extragting the block pé indometionifiom thefsequstieeof o ot her

pictures, in which for . characteristic point a block of information is
gener at e¢hakagieTiGRUNS AOHRY e ’%%ri sing: 15 - position data defining

a positi %oﬁzfssi gﬁleﬁl'ikafo%%&eésﬁig' the _B&jfu@ﬁcei JT vidto demigndeinef vidvd das dat a
signal s; "and size data providing information related to a size of an

| - pi ct ur ssigmlsarsirgrthé blogk ofnfpimtioghes of the intra-picture type.

Furthernore, t hegp%ﬁﬁ?%tﬂﬁqﬁgegﬁihﬁ 1581 gotnaglﬁeﬁlgdgf%ﬁ%g)%gl CAdk ?Bfovi ded

wi th the sequenc e a si S an uence 8
char actg5ingdtion sRRkRlconéehiap FRiractoristcqroits in Tdeguéite of Chizpalatasigmetsi ¢ Poi nt
Information) table maps the tinme axis (({)h_e monent a ceh%ai.r}mipi cture or
scene pemphigngpichiresef aniplr-aigure tynerrededwihow seferpre o iiFdiSeR 05 { he
file, which nt.aj ns. t s Ihies i ghal |y

[ rrportg}?{mﬁ gf%éﬁt)e??’wtrt%?éﬂyﬁ cg’a?é)t ﬁ%ﬂ\%%ng‘{&%%?épcpéﬁgegﬁ?%ﬁﬁgﬁchar_ acteristic
poi nt s chak&etidticpois ialbleckt of ihfereaticand gemeaated 3kg bloels efiindernation epmprsiagi ti ne,

in the recorded progya Figure |.sh chematj.cally. location of
Ich?a$ acteristi &%g}oﬁg‘gta(n‘gﬁ)“k’?g% E%éuqsni q%\é\.ﬁe Cgc%s °B°‘F%B‘r‘h§ gerﬂulgg%aoogi tion in

the file. In §hgififa deRalSCHAMRLIC view is given of the layered structure
of a storage ’ _ _ _
size data providing information related to a size of an I-picture selected from the pictures of

the intra-picture type.
Furthermore, the present invention relates to a record carrier provided with the sequence of

20 video data signals and the sequence of characteristic points information signals.

The CPI (Characteristic Point Information) table maps the time axis (the
moment a certain picture or scene is shown in the program) on the location (byte number) in
25  the file, which contains the bytes from the program. This is especially important if the bit rate
is not known or not constant. The characteristic points make it possible to have random
access, based on presentation time, in the recorded program. Figure 1 shows schematically
location of characteristic points (CP) in the file. The axis P represents position in the file.
In figure 2 a schematic view is given of the layered structure of a storage
30 device. ‘
Files created in the AV-Application (APP) are sent to the File System layer (FS). Here a
mapping of the bytes from the files on the logical address space which is delivered by the Bit
Engine (BE) is made. This mapping is stored in the FS database.



30 device. Files created in the AV-Application (APP) are sent to the File
System | ayer (FS). Here a mapping of the bytes fromthe files on the

| ogi cal awOremes7space which is delivered by the Bit Engi ReT(B&Byoodst nade.
This mapping is stored in the FS databhse. WD 03/ 065736 PCT/|1B03/00304 3

In the Bit Engine the nmapping of the |ogical address space on the physical
addr ess space i sndhe Bit Eagigihe mapping P%@‘g 1Qg¢a pddress S@P‘éeg‘i’tbﬁ‘e ipﬁys[l%ag

AV- app | C%[s %ﬁa??b ésﬁéagvz%g\ﬁ 8 est iiRhfatd ESatedVH 68 ASRBSFlicAtibM Qres: @ @At of the

AV pro abase. The AV dat abase contains the navigation
dat a f@me &iReatich@ohtam the abntentrof thid A¥progim agiblan abHatabasepBia A¥f 5 t he

navigation data and it js.stored in th V dat.a ) il I stic
poi nt sdatebageeent@ips His nRYiBRiEGN @%ﬂg‘ﬁ KPS &’g‘ﬁgr‘?a?'&)lﬁwtbtﬂgg{[ﬁl ﬁe(ﬁ)e&%sfg{sg)%}etgf- t he
start of A d it N S48 & i ™MV datRibadeile) . - the start of a
P-gs{ctﬁlfg,%vl%gﬁ@?‘?%ggétlart of an Audio access unit (in case of .an Audio only
signal ). The st a€haradteristic points intaaseof an MBEG2icaged AYt 2UBEESH ng can
start without the need of previous information. The start of a P-picture
could #& inportant if the previous I-picture (or P-picture) is also

mntionﬁ%es%df’&%o%ﬁécﬂ—bﬁﬂn&ggtﬁ lctirapl e of the program which is
presented, I's stored in 15 ( menory of the Application |layer. That is
why t he- the sartaff atthpict®, t abl e should be linited. CPl tables can be very

| arge, as i s _explajingd i . : fromthe position in

hids |'eﬁ’Fé?aﬁe%pra&?t‘h‘ﬁ%%c%/ﬂm@rgé%%gg‘bégg‘gt&gﬁgdgﬁ)f inthat file. Wth an

MPER ThapsRTthedlpicnra iseashimmrantbgatdeatccating tat sardfvithpret theaneadsnior t

St ream packet of 188 pytes and _a . Tine s . of 4 bytes. Wth ity of

25 20 OISyl infermeis. Eée HP‘E‘Q?f‘S'Rlé'b‘Fee“s"é‘lFfbn‘]tD‘mP&“&th}‘g?spr?)‘}%‘gﬁc 8@2"2 gri stic

poi nt b%i&tﬁfe)@%ﬁ%ﬁﬁ@hﬁon—gae. accuracy on the tine access should be | ess than
ratron’o

the du access units. Wth an accuracy of 5 nsec and, a total
playing time of Péringupsratien the&PI25lepf the prograrapyiisk it preseated; gistpyed n

L8 TbkRo EateSr PSS R B A el !
second j,EaghcEByRE 8kt Be Vérl largé) ab is explained in next example.

The address from the position in the file is represented by the source packet
number in that file. With an MPEG2 Transport Stream, each source packet consists of the
Transport Stream packet of 188 bytes and a Time stamp of 4 bytes. With a capacity of 25

20  Gbytes we need 28 bits to represent this address of a characteristic point in the program.

The accuracy on the time access should be less than the duration of access
units. With an accuracy of 5 msec and a total playing time of 24 hours we need 25 bits to
represent the timing information.

The CPI table from a stored program might contain a lot of entries. The

25  duration of a Group-Of-Pictures (GOP) is less than half a second. Each GOP starts with an I-
picture, If an entry in the CPI table is made for all I-pictures, then there are for every hour
playing time at least 7200 entries. The playing time of a large capacity disc could be very
large (e.g. 12 hours), which results in about 100.000 entries.

With 4 bytes for the address and another 4 bytes for the presentation fime we

30 end up at a size of 800 Kbytes.

The CPI table is also used for trick play like fast forward and reverse. In trick

play not all pictures can be presented. Very often only the I-pictures (I), or some of the I-

pictures, are presented as shown in figure 3. So not all source packets have to be read but



picture, If an entry in the CPl table is made for all |-pictures, then
there are for every hour playing tinme at |east 7200 entries. The playing
time of awbasges7a@pacity disc could be very large (e.g. PEThBW®})4 Whi ch
results in about 100.000 entries. Wth 4 bytes for the address and anot her
4 bytes for the presentation tine we 30 end up at a size of 800 Kbytes.
The CPAnl% 18 whichadrs Gscd Fetprbentaioh CRheizeyofl thi Bpicase isiot Wixed sipscopldbier se. | n
trick play not all pictures can be presented. Very often only the

| - pi ctlen%@rl(lmﬁ{edépfggws-of the |- pictures, are presented as shown in
figure 3. So notyal 2k ot v, ; if eachilyandee 10tabe’ 36

PCT/ 1 BO3/ 00304 %@ag%@&#ﬁ@g&%ﬁ%qﬁg% %S{ng%;ﬁ present ati olg.% The size of

t he | -@jutd Béve Hesn Rkl Thix @dprosesthe trickl haypperfarmascedhechils Mg PIEHCKPSt es.

Readi ng of redundant information costs time, in that tinme another |-picture
coll d seaord eraddhhavedheen PEESEPGpr oves the trick pl ay performance because nore

pictures per S ﬁlesﬁ%%t}?é?'é&&erﬁﬁﬁﬁs ReERePHPESNLEr chth aurEindhEPT EHBt ens
this is solved by having for each entry in the CPI tabl not.only the

bl e
pr esenhattanbytheipresenmtion time auditheeddiess ke filq tart plse thy 9% efHbe 'P’z"&“S%r t he

|-pictyre Qr t address, of th OLLF i . i fl ast

byt e fﬁ’@r?‘fig‘ﬁ’és ‘Pf{]tﬁF é?lﬁ?eel?ac}fﬁtewi‘fcglé:%:'fd"%ﬁ ]ﬁgﬁ - iec?é\@é[ﬁ?ls 5%2%23:%5#? sour ce
packet g dibtuf i§ hi@sbd HOduRypasketsith aisize o6192bytes. Jihetsizemf 20 Lpintind be
several hundreds of Kbytes. Mdre than 10 bits argﬁgeed&d tggi ndigtf}hg t he

si H& ofoulébe s¢vepdl dundreds afilayteso Mage a0t Frenrstskic BAGHEIE 41 %2 entry
in the table...The sjize of. t kS 4 _The &i8c 60he byt e

al i gne&p%‘(‘%fﬁbp@ ngidizrﬁsﬁﬁlg aﬁﬁh&@@%ﬁﬁe@fozﬁlﬁéé{ fﬁg%cﬁgllgocks (B) can be read.

| f onl ¥ iAcle@¥d oyl éSs astel byteali@bdfangmmee. cert ai n ECC bl ock then still the
whol e ECC bl ock has to be read. It is of no use to indicate very accurately
the size of the I-picture. This -is schematically shown in figure 4. It is
enough if it is known that only two ECC bl ocks have to be read instead of
5 ECC bl ocks. In the follow ng paragraph sone nunbers are %jv%r)l]?v\hich 20
m ght occur in pimteiddee ofiytunita bEEGE hlprks (BEcmheasah f enlxarieypyies 2 vops (1

Moyt es per .second). . LS 0.5.S size of the GOP
s 0. 5 mhpipdam & phain FEC P ree e PRSI ECEP AR RS (e p

average 8 ECC  fisofno use to indicate very accurately the size of the I-picture. This.is

schematically shown in figure 4. It is enough if it is known that only two ECC blocks have to
be read instead of 5 ECC blocks. In the following paragraph some numbers are given which
20  might occur in practice.
Bit rate of the MPEG Transport Stream is 8 Mbps (1 Mbytes per second).
One GOP is 0.5 second, so the average size of the GOP is 0.5 Mbytes.
The size of an ECC block is 64 Kbytes, so one GOP is in average 8 ECC

blocks.
25 The maximum size of an I-picture is taken equal to the decoding buffer (~225

Kbytes , ~4 ECC blocks).
The average size of the I-picture is much less, it might be in the order of 100

Kbytes (< 2 ECC blocks).
If it is indicated that the size of the I-picture is < 128 Kbytes, then never more
30 than 3 ECC blocks have to be read. If this size was not known then 5 ECC blocks had to be

read.
The aim of this proposal is to have an indication for the size of the I-picture.
So not more ECC blocks are read than is needed. But also to keep the number of bits for the

size of the I-picture as low as possible. For this purpose we can use following property.



bl ocks. 25 The maxi mum si ze of an |-picture is taken equal to the decoding
buffer (-225 Kbytes , -4 ECC bl ocks). The average size of the I-picture is
much | esswoioB/osd7ght be in the order of 100 Kbytes (< 2 EGCThB@xdos)4. |1f it
is indicated that the size of the I-pifture is < 128 Kbytes, then never
nore 30 than 3 ECC bl ocks have to be read. If this, size npt .known t hen
5 ECC bl ocks hadIfttbe wdeo typa dndicptes thatit senERirE f%r%%ﬁk“&’rrea they @eﬁ’a%‘?és oo}

i ndi cation f r th EC re read
than i SoPatapsd gglci( %eep {}]h,%ﬁril[,ﬁ etra ts'?ﬁr thgpklglceglgogf t he

| - pi Ct Weidsird &Wb@&‘oﬂﬁﬁsﬂuw Radift@end by @op as nmd\mfomadl asep fimpdaroripe
property. WD 03/065736 PCT/1B03/00304 I f the video type indicates that
it is atrartaffcheynepc@plcalrp op fthe Waede StF‘F?é‘hlstrﬁ%i size is not inportant. P-pictures
forgtrick play amfeQnlys H%@r{rﬁ%ﬁ%%t&% s%ﬂeﬁ?éofd?ereﬁtr?hﬁt}ercmheolend of

the” picture can be ound e reading and as soon as the end is found a

j unp i showadlin figure ePresdngationdimet sﬂmnpr éB(TS)rspcctlﬁﬁsaa time duting wreseationrefdhg i s
read. 5 These cons era |ons ave

the str ure of try in the
CPI t aBPaieneRAde k2 Wle%}e‘ﬁ%et ]isécﬁg? P%e@?%%dea(?ﬁ‘ré‘% sﬁgéc}l fies a
tine dyphRe: @ng%gé&ﬁés% a‘ahre%bﬁl thé SSHHEASEAfidesl JAeOwREt @hemﬂﬁfuc&:npadst i cul ar
picture 1st resented and a source packet nunber (SPN) specifies an
addr espoint 1stlbeatsiad1)éhwtams mfm@thmeéatvrh@retwraefﬂﬁ&mweri pstizeof Bolnt is
ted. TYP contai ns for f nd a size
of(i he Pletig: Iy this framp er’r %étﬁ)e CFF ﬁ?eehqcsa%;g }z%ogf%%ﬁ]g. %&Pgtﬁgb &Fep/#gs a size
of 4 byﬁtg%rlﬂ{-‘gjaﬂcﬁl'fpﬂtsﬂﬁ(glel blts for PTS and 17-bits for SPN. In the 4

bits fromTYP, the type of the video entry |js presented er th the
size of the I-pi é@ﬂﬁépbltﬁrf@mﬁfep Q"fett/PFeOerth??”ﬁeP@EY%ﬁeW ert]lbef)wm%’s

| XXX Iéll%l g%@&ﬁh%‘l% ure %gﬁﬁggﬁt&i&%ﬁn Baents the si ze of the

pi ct ur out se ader, yyy represents the size
of thep:pd:cture. At |least one of the bits in yyy is '1" 0000 P-picture
15 1xxx I-picture with sequence header, xxx represents the size of the picture.
Oyyy I-picture without sequence header, yyy represents the size of the I-picture.

At least one of the bits in yyy is 'l'
0000 P-picture

Examples of values for xxx and yyy are given in Table 1, where k is the

20  scaling factor.

xxx |yyy | Sizeofl-
picture

000 | 000 | notrelevant
001 | 001 |<k®*sl

010 | 010 |k*sl. k*s2
011 {011 |k*s2. k*s3
100 | 100 |k*s3. k*s4
101 | 101 | k*s4. k*s5
110 | 110 |k*s5..k*s6
111 | 111 |>k*s6

As an example:

For standard definition TV (SD-TV) : k=1



Exanpl es of values for xxx and yyy are given in Table 1, where k is the 20

scaling factor. xxx yyy Size of |- picture 000 000 not relevant 001 001 <
k*sl 010 WO®3ksxB6 . . k*s2 011 Al P*_s2k*s3 100 100 k*s®CTraBésy@®do4 101 101
C's4 _.. k*s5 110 110 O's5 _.. k*s6 141 111 > k*s6 As an exanpl e: For

standard definition TV (SD-TV) k=1 WO 03/065736 PCT/1B03/00304 6 For high
definition TV ( HForWjgh defiditicarilvV §HD-BY¥):kB2s2= 128 kB s3= 192 kB 5 s4= 256
kB s5= 320 kB s6= %ﬁ B 10 I n anot her exanple k--1 and: sl =128 kB, s2=256
kB, s3=384 kB, s£l57 s5=896 kB, s6=1280 kB. In yet another exanple
TYP can have Iengzamk@ bits with onIy 1 -bit carryi ng i nformation
related to the I-picture size. Its value can be binary '1' for |-pictures
with size snall eB3=tl92kB128 kB and binary '0'" for cases when the size is
not specified. 15 Fl%%gé(% | shows schematically | ocation of characteristic
poi r?ts (CP) int He f Figure 2 shows a schematic view of the |ayered
structure of a stgeape kievi ce.

s6=384 kB

10 In another example k=1 and: s1=128 kB, s2=256 kB, s3=384 kB, s4=576 kB,
s5=896 kB, s6=1280 kB.

In yet another example TYP can have length of 3-bits with only 1-bit carrying
information related to the I-picture size. Its value can be binary ‘1 for I-pictures with size
smaller than 128 kB and binary ‘0’ for cases when the size is not specified.

15

Figure 1 shows schematically location of characteristic points (CP) in the file.
Figure 2 shows a schematic view of the layered structure of a storage device.
Figure 3 shows schematically location of I-pictures (I) in the file.

20 Figure 4 shows schematically I-pictures (I) and ECC blocks (B).
Figure 5 shows example of one entry in the CPI table.
Figure 6 shows an embodiment of the apparatus for recording a sequence of

video data signals, in accordance with the invention.

25
Fig. 6 shows an embodiment of the apparatus for recording a sequence of

video data signals, in accordance with the invention. The apparatus comprises an input
terminal 1 for receiving video data signals and a video data signals processing unit 100. The
signals processing unit 100 receives the video data signals via the input terminal 1 and

30 processes the video data signals into a sequence of video data signals for recording the
sequence of video data signals on a record carrier 3. Further, a read/write unit 102 is
available. The read/write unit 102 comprises a read/write head 104, which is in the present
example an optical read/write head for reading/writing the sequence of video data signals and

a corresponding CPI from/on the record carrier 3. Further, positioning means 106 are present



Figure 3 shows schematically location of I-pictures (I) in the file. 20
Figure 4 shows schematically I-pictures (1) and ECC blocks (B). Figure 5
shows exawplog/oef73®one entry in the CPl table. Figure 6 shomreTaRoxwbedi nent
of the apparatus for recording a sequen%e of video data signals, in

accordapce wi.th t Lon 6 sho an _enbadi f the
appar at {75 P PﬂPOW@ggFﬂWﬁéqﬁi ﬁ@ﬁ@ “m€$HE%&%§9§m§FﬂﬂﬁT€%Q %Q@@Brdance
Wi th thgnh m&rlfoeqp reddift 1@&a&rﬁtaﬁﬁ)h<fpfﬁersigsﬁpto% re&REd arldeiniPliTPing khd OF
rece|V|ng vi d ?a signals and a video data signals processing unit 100.

The si gjgadl seqdrﬁme dlet wggord epurier A meated lxléJsls evidlabledfeprofiating the tpeardscapier 3t he

i oo ouabisfissh €8y SRl SERRGTpNIS HLERRI TR BRL A B TRR0

recq d midroprotessor Furit beskent Eoﬂ@ﬁdbmhg'faﬁ thH’lctitcuii@ Fiad ontraMadsdlhb el 18Hae
read/wite unit 102 conprises a read/wite head 104, which isin the
presentlm%xanple an optical read/wite head for reading/witing the

sequence of vide §ﬁ#£ on the record
carrier 3. Furthg?géggn ﬁ%ﬁ%ﬁagﬁgg%goi a?ﬂgﬁaggg%gé%%é%g#%65736

PCT/ | BOSr3patingy Cbeormlmssequme nfjvidee dite a@nm@ﬂo thabpurposeathedignatst i on acr oss
2ol 1§ yPIERES GG 1 0035 58 5 ECBHB SBH BHSFREL oo Bl SRAPE PELEIRFEm ¢
amplify m t he
recqy d HARE s&fueree oF ViloUatalehhals FaMRdr) &Q%@B@@é&&ﬁﬁg gt | fEeisicapMdocarrier
3 in response to a notor control signha uppli by a notor control signal
gener at genetating ajdock gf lﬁfomn@tmpﬁooeeh@mtellsm pognt pmesa@nndmg ito taht-picturé,ng al |

uni 1 100 RGP ERS srb PG BERnstt dofHEexatisecpondi ng a1 Tor the

sequence of vi deoTHACRI &dndRabporkAlyt diered B4 ﬁ@ﬁﬁ)ry 1308 uiiDM8 lpfocefMQCESs si Ng
unit 100 is, as an exanple, capable of identi r%.poleon and size of an
@@%%?

| - pi ct uthe vigpojdata %@%@@E&aﬁé seqyieneq efapdegdatn & cyapfuablyy theﬁh@egm@hm s

Pr OPseSSf-e@QrdFHEtén Qedotd CARED & Qﬂeen%% &éd ééﬁf(st&fed LGLELL,QN for a
characterrs oI Nt orrespdnalng plc ure, on5|st|ng f TYP,
PTS andlEthﬂﬁnﬂﬁﬁﬂﬂbdnﬂmrahmweuﬁmahples The CPl can be tenporarily st or ed
in a nenory 132, until the processing of the video data signhals into the
sequence of video data signals and, eventually, the subsequent




15 recording on the record carrier 3, has been conpleted. Next, the CPI
stored in the nenory 132 can be recorded on the record carrier 3. WD

03/ 065736WB@3h6BBA3/ 00304 8 CLAIMS: 1. An apparatus for PeTaBai/00g04a
sequence of video data signals on a redord carrier, the sequence of video
signals _conprising pictures of an intra-picture type coded w thout

r ef er effdeAMSot her pi ctures and pictures of an inter-picture type coded
with reference to other pictures, 5 the apparatus conprising: - input neans
for receiving video data signals; - generating nmeans for generating
characteristic point information signals, the characteristic point
information signals identifying a characteristic point in the sequence of
video data signals, the characteristic point information signals conprising
a block of 10 information, the block of information conprising: - position
dat a deff.i ni ng a pasappacausobr tderdidppa sequence of vitlep datatsignalstdve weepdence of

vi deo dat a ignals; and. - size data. providing.information rel dto a

si ze ofCaHHY tiﬁ??ﬁ“ﬁ?%e %fg"ll@ﬁ?tsé%{l SOMNN gpbqtggeagggn afm‘émfeﬁ'y?%gﬁegt ure type;
15 - PhofifsE LIS HRARDS HidiES AR iBEIrds A€ aft NAERBGERI §hé God@iikh tdkdreidat i on
signals for a plurality of characteristic points into a sequence of

char actteoiler pietyped,nt s i nformation signals; and ' - witing neans for

Wit ng t he s&guence.of .video data signals and the sequence of
charactBy PRRATEUSGMRSREf or mat i on signals on the record carrier; 20

char act-er jigRénmeins foptectiveeARBR Bidisighadipr i ses: - cl assifying neans for
classifying the size of the I-picture in a size interval_ out of a

pl ur al i1y eefergimadueansder emprting elarqeigristic poiph pEpHRptivR AH8als ot e rappi ng t he
02 L P R R Rl MR P 1 o
si ze of t bevidepidsthgignaBcihe chidragersicgoind irsformdiieni sognatsfcotdpeissigzeblotk dthe
P Cltour ©s (i)r];fo;nqgticjn,n ’;[hré%_lcgjcikcc}f lilrgfgmtl%ﬁ)%’comprising:
- position data defining a position of the characteristic point in the sequence of video data
signals; and
- size data providing information related to a size of an I-picture selected from the
pictures of the intra-picture type;
15 - processing means for processing the characteristic point information signals for a
plurality of characteristic points into a sequence of characteristic points information
signals; and
- writing means for writing the sequence of video data signals and the sequence of
characteristic points information signals on the record carrier;
20  characterized in that the apparatus comprises:
- classifying means for classifying the size of the I-picture in a size interval out of a

plurality of predefined size intervals;

- mapping means for mapping the size interval into the size data.

25 2. An apparatus as claimed in Claim 1, characterized in that
the classifying means are designed to classify the size of the I-picture according to a

distribution of the size of the pictures of the intra-picture type.



WO 03/ 065736 PCT/1B03/00304 9 3. An apparatus as clained in Cdaiml,
characterized in that the mapping neans are designed to use one bit for

t he size wetao636 An apparatus as clainmed in Caim1, charPatiBed/@ed i n that
the classifying 5 neans are designed 9 use size intervals of different

| engths. 5. An apparatus as claiped in Claiml,. chartict rized. in that the

classi Bying neadd apparaiisgr Glimed i Glawn | ehageletized, ithgtihe mappiog means
quanti %?eddés%nglfltéhé?e'cin‘é%it rt%e%iaé%aﬁf an error correction code cluster. 10
u aimed in

6. An appar s'as c aim 1, wherein the block of information
conprises an identification data identifying a type of a picture sel ected
fromthe pictures of the intr.a-pi

. e t d t.h |, ¢t .0f th
inter-fcture typd APABIUSHAFAMS “g r%&’éﬁgﬁ‘gg@eﬁlgﬂga{t%q%u‘gg%gﬁggat?ng
eags g deRi @0efed R &L IBERRe gﬁ_oﬂ(ﬁffeﬂmteh hgation data with the size

dat a. n apparatus as clainmed in any of ainms | - 6, the record carrier

being a disc-like optical record carrier, characterized in that the

w0 means cop e AR o R R PR SR e (o

posi ti novi Ng neans rotating

the reGRéss aa dekBhed b usAthRRANRI s Bich hepquetigddig nultpligsafasiafofundeo
data signals conprising pictures of an intra-picture type coded w thout

r ef er eretior correstigacogs elsfeles and pictures of an inter-picture type coded
Wi éﬁ reference to other pictures, using for the sequence of video data 25
signals a correspondi ng sequence of characteristic points information

si gnal s, conpri si ngh agpasateciseltdised i Ohimtl, whémeimthe bloek off grfaingationr a

51 Gnal soraBes Ay IE A s KEPRORHES Bl SR eTea GrBeLapetdread dat a
si gnal s, hﬂ&_@%ﬁ{mﬁgﬁ@&g?m@&gg\gﬁ& Ao SYBlutRps] gnal s conpri sing a bl ock

of informati conpfises: 30 - position da_ta defining a position of
t he chahaepperitss chmrgmtérized imthahibe genpratingamerns aredesignahicanypaths: and - si ze

data prqviding informatjon related to a size of an I-picture selected from
t hel% pil ?Iﬁglé’%g?ﬁ Hfl‘tﬁ@’qt%ﬁit‘? %{-Z?b&%?'ur e type;

7. An apparatus as claimed in any of Claims 1 — 6, the record carrier being a

disc-like optical record carrier, characterized in that

the writing means comprise an optical read/write head, a positioning means for positioning

20  the optical read/write head and moving means for rotating the record carrier.

8. An apparatus for reproducing a sequence of video data signals comprising
pictures of an intra-picture type coded without reference to other pictures and pictures of an
inter-picture type coded with reference to other pictures, using for the sequence of video data
25  signals a corresponding sequence of characteristic points information signals comprising
characteristic point information signals for a plurality of characteristic points, the
characteristic point information signals identifying a characteristic point in the sequence of
video data signals, the characteristic points information signals comprising a block of
information which comprises:
30 - position data defining a position of the characteristic point in the sequence of video
data signals; and
- size data providing information related to a size of an I-picture selected from the
pictures of the intra-picture type;

the apparatus comprising:



t he apparatus conprising: W 03/065736 PCT/1B03/00304 10 input neans for
recei ving the sequence of video data signals and the correspondi ng
sequence wh oshet7act eri stic points information signals; extcaaBiyy3neans for
extracting the block of information frdfhthe sequence of characteristic
points information_signals; and 5 processi nmeans for processj.ng the
sequence GIPUHGARS PRfEe e le SSquRRCS qfiV i stenaly WL%C%?Sﬁanﬁilﬁé bl ock of
i nformati ehyerQas ARhRAEIASS: }%&n@ﬁ&%ﬁnaﬁ&ﬁ@gﬁﬁrami ng neans are designed to
retrieve the size data and to map the size data into a size interval out
of a pl-ur akfracjingimgane fhekkmadingithebloel ef midrmatiafromtthe sguenesafi ng neans are
desi gned tﬁf‘) uste.inforr{ati on rt.el ated to the size interval. 9. An apparatus
as cl ai ne§™¥#° Eﬁ‘%%crﬂf’g}swﬁ%‘?%lﬁnﬂ%a ’I%’éik of information conprises an

i det i fd cptdcesintomaansdenirobasking tite derRéhceof dideb ahtd sRnaRligetvedkofdagim t he
intra- pictures and the inter-pictures, the apparatus characterized in that
t he means sigBals asing dlas blpgk efiaformatiosick of informati on are designed to

separ at i thfication data fromthe size data. 10. An apparatus as
clainedﬁ?%ﬁgﬁ%g%ﬁr%égins 8 - 9, characterized in that the input nmeans are
desi gned tie ex@actingemedis asedpsamed tofetrvdvdelae sizd dats ighial iBapihd sizB@ata into a
correspondji ng sequence of characterjstic¢ points information signals froma
record cafifdpervabentpiap algﬁﬁgpgﬂﬁgn@él%ﬂlaﬁeﬁ@éﬁi n C aim10, characterized

I n fphat. t%érﬁ&éé&ingﬂ?eaﬁs 26988710905, hﬂoﬁafa@i?h&‘éiat%ﬁ'?o HEQURiea. Vi deo data

signals a e correspondi ng sequence 0O aracteristic points
information signals froma disc-like optical record carrier. 25 12. A

met hod of generatjng a sequence qf infor i on signals _.concerning

Char actbri Stic. pohimstrRscen ca LR Hbe et hs MRl s OREH i ng

pi ct ur epnfrisédlar 1AbAicalbs ik SddnYiPAng QEAR ofatpictide sERERH EBLtHenipd-her
pictures and pictures of an inter-picture type coded with reference to
ot her pictes@sd therinterpities theappreatizscharacterived pdhaitthemshuscler etiragting the

| TiQr MRS Q0 of iftfoRRARG L E Desibid (8585 H a8 tnd ALAIHTRELPRark BB 48 sPY data,

10. An apparatus as claimed in any of Claims 8 — 9, characterized in that
the input means are designed to receive the sequence of video data signals and the

corresponding sequence of characteristic points information signals from a record carrier.

20
11. An apparatus as claimed in Claim 10, characterized in that
the input means are designed to receive the sequence of video data signals and the
corresponding sequence of characteristic points information signals from a disc-like optical
record carrier.

25

12. A method of generating a sequence of information signals concerning
characteristic points in a sequence of video data signals comprising pictures of an intra-
picture type coded without reference to other pictures and pictures of an inter-picture type
coded with reference to other pictures, in which for a characteristic point a block of

30 information is generated, the block of information comprising:
- position data defining a position of the characteristic point in the sequence of video data

signals; and

- size data providing information related to a size of an I-picture selected from the pictures

of the intra-picture type;



- position data defining a position of the characteristic point in the
sequence of video data signals; and - size data providing information
rel at ed twoa3msves of an |-picture selected fromthe pictuPe3/IBa00BkIC
intra-picture type; WD 03/065736 PCT/|1H33/00304 characterized in that, -

the siz L-picture is classified in a size interval out of a
pl ural i?rf/ﬁ%:fér%?g&é&ﬂaﬁed size intervals; and - the size interval is mapped

into the shedzdefthe I-ptkdis Aad¥HIAGH a%&el%t@livgﬁﬂlt io@a?tﬁﬁl%%% Ere@leﬁﬁé’ﬂcstl i zed

in that the size of the I-picture is classified in the“size iInterva

accordi ng“’t‘tér"&lsélfl%@ri bution of sizes of the pictures of the intra- picture

type. 10 : HE&'O? i L: aim 12, characterized in that one bit
in the bl é‘(%(mé% I n gsf%g}glfégﬁh@ﬂ%%g%%%r the size data. 15. A nethod as

claidmed in daim12, characterized in that the size intervals have
differe | engths, 15 16. A nethod as clainmed in Gaim 12, characterized in
that thE-size i nt2meihad agclimed ih¢laimad2; ehapagtarizpd incthatothe aizs iof thedfpictnreer r or

: _ | hasvsterizpd regaiohe aizs g edfpicteer 1
bl ock of e aee LrhENE ek it aclorTGNGR B RpT A s HR R ol R R o

t ype ofbigtupiiypere sel ected fromthe pictures of the intra- picture type and
the pictures of the inter-picture type, characterized in that the
identification data is conmbined with the size data. 18. A record carrier
pr ai deth.wi Ut heA seiante@1dhed @i ab il AatS1 B1lal die bid REANALGE Of
characteristic points information signals recorded on It wth the apparatus
as cl dnfaseation wipedfor thesipmsdata.- 7.

15. A method as claimed in Claim 12, characterized in that the size intervals have
different lengths.

15
16. A method as claimed in Claim 12, characterized in that the size intervals are

quantized in multiplies of a size of an error correction code cluster.

17. A method as claimed in Claim 12, wherein the block of information comprises
20  anidentification data identifying a type of a picture selected from the pictures of the intra-
picture type and the pictures of the inter-picture type, characterized in that the identification

data is combined with the size data.

18. A record carrier provided with the sequence of video data signals and the
25  sequence of characteristic points information signals recorded on it with the apparatus as

claimed in any of Claims 1 - 7.



