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PCT/ 1 B98/ 00135 Recording of a trick play signal in a helical *scan
type recordi ng appar at us. The invention relates to

an appar at uswhegahesording a digital infornation signal pOTABIZiodBES ON a-
record carrier, the digital information sijgnal being an information signal

conpri sing subsequent transport packets of information, the apparatus
conpri si NY: Recording bR Wick PR Sgda?in 4 REMaY A ir@ing Abparituer mat i on si gnal ,
5 - signal processing neans ?or processi ng e digital information signal
so as to make the digital information signal suitable for recording in
said tracks, the signal processing neans bei ng adapt ed (a) to
generate sync bl ocks of information, each sync block conprising a first

bl ock section whi ch conprises a synchronization signal and a second

bl ock section conprising a nunber of 10 information bytes of the digital

I nformati on signal, (b) to store each tine the information included in
X transport packets Bfe inventidi gilated toi anf appamatus for recording asdigital linformatioa signabnd

0 °Ek 22 el of S e B BB PSR B ASEED
third bl ockeewrisingrsubsequerft eranspori rpiacitsaoft infarmatiouyhe dpparatustcomprisingnp
ot or mat | ot PGans HREHE P B REER B, adapt cd o generate’
subsequent cyigha prarkssing means for processing the digital information signal so as to make the
digital information signal suitable for recording in said tracks, the signal processing means
being adapted
(a) to generate sync blocks of information, each sync block comprising a first block section
which comprises a synchronization signal and a second block section comprising a number of

10 information bytes of the digital information signal,

(b) to store each time the information included in x transport packets of the digital informa-
tion signal in the second block sections of a group of y sync blocks, the second block section
of at least the first sync block of the group of y sync blocks comprising a third block section
for storing a time stamp,

15 - time stamp generator means for generating the time stamp for a packet of the digital
information signal, and comprising counter means adapted to generate subsequent cycles of
count values,

- sync block number generator means for generating sync block numbers for each of the sync
blocks,

20 - writing means for writing the sequence of sync blocks in the tracks on the record carrier, at
a predetermined recording speed of the record carrier, the writing means comprising a
rotatable head drum provided with at least a first and a second writing head, the digital
information signal being meant for reproduction in a reproduction apparatus at a trick play
speed which equals n, times said recording speed, where n; is an integer larger than 1.

25 Such an apparatus is known from US 5,579,183, document D1 in the list of related docu-

ments.

The known apparatus takes the form of a digital video recorder for recording a
digital video signal. The digital video signal may be in the form of an MPEG encoded video



count val ues, - sync bl ock nunber generator neans for generating sync
bl ock nunbers for each of the sync bl ocks, 20 - witing neans_ #or
writing the sequence df sync blocks in the tracks on the record carfier, at
a predet er m maxbsrener di ng speed of the record carrier, the pgisfsogiprseans -
conprising a rotatabl e head drumproyided with at least a fir$t and a -
second witing head, the digital I nf Ormati on signal being neant for
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speed. The trick play. signal ‘can be derived fromthe MPEG encoded Vi deo
si gnal , has a relationship with the MPEG encoded video signal, but can be a completely different

signal. But, in the same way as the MPEG encoded digital video signal, the serial datastream

2

of the trick play signal comprise packets of information of the trick play signal.
The document mentioned above describes the inclusion of time stamps in the
15  packets in all the serial datastreams recorded on the record carrier, in order to enable a
correct regeneration of the serial datastream of packets, with the correct mutual timing
relationships between the subsequent packets in the serial datastream, so that a correct
decoding in an MPEG decoder will be possible. In order to realize this, the reproducing
apparatus for reproducing an MPEG encoded information signal includes a buffer memory in
20 which the packets read from the record carrier are stored. The packets are retrieved from
this buffer memory in response to the time stamps included in each packet for further
processing in the MPEG decoder.
It is an object of the invention to propose an improved recording apparatus for
recording a trick play signal, so that the buffer memory in the reproducing apparatus for
25 reproducing a trick play signal can have a Iimited size.

- The recording apparatus in accordance with the invention is characterized in
that the time stamp generator means is adapted to generate subsequent time stamps in the
form of subsequent cycles of (n’+k’)-bit count values, where n’ and k’ are integers larger
than zero, a cycle of count values coinciding in time with the time interval equal to m;

30 revolutions of the head drum, the signal processing means being adapted to store a portion of
a transport packet having a specific time stamp in a sync block having a specific sync block

number, such that the said specific sync block number satisfies the following relationship,

NTPSB - q; < ATPSB < NTPSB + g,



e.g. by selecting I-franes fromthe MPEG encoded video signal. The digital

I nformati on signal defined hereunder in the clains is nmeant to-be this
trick play signal. 10 This trick play signal, howevér, need
not necessarwobysdagzsa trick play signal that has a rel acrapsiepswi th -

t he MPEG encoded vi deo signal, but can beya conpletely different * _
signal. But, in the sane way as the MPEG encoded digital video signal, the

serial dat ggkfe B is th ' | 0R8dedCa TR LSE A NTPSB
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enabl e a correct regeneration of the serial datastream of packets,
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packets in the serial datastre _th a,c decoding in an
MPEG dec%der w Il be possible. Wd’e?’ﬂ%{ ?J‘Zﬁgéﬁ]’hl s, the reproducing
apparatus for reproduci ng an MPEG encoded i nfornmation signal includes a
buffer nenory in.2 whi ch the packets read fromthe recaord carri r.e
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t he MPEG decoder. . It is an object of the invention to,
propose an SPHEPEVERE focthe birapt valpmef tie s e significant bitspf dhe gount vplpe RE Preapid
si gnal , 160 shétic dhe steinb{ RN andEBNYelhgl JositiVe it QRFCHAC] Béin@ BP Rtéper forl viHict? Rolds
reproducing a trick play signal can have a limted size.

The recordidng @ppaat us i n accordance with the invention is-characterized
in that the ti "thd BB Sid d r
subsequent tine staﬁ%%ﬁ@ﬁggggea%ﬁé?m o?%dﬁgg%%gﬁtﬁ' %rggggfté%lﬁplay

+k' ) - bit coignal iy dbrechy repording segmentsl ok thednfermatioagpdrthe trickqpday signal in $pegificer o,

a cycle of . i.ncidi ' ' ] the ti ' al to
50 revorSiel s Bt oF BUBES it b polteohitebi 4 ot ) Rkauckst
adapt ed1§ o nsddey where tior tecord cafrier speedaeghalang pioes theawindbal reprodigtion speed; which
time stanp _in.a,sync, block havin specific sync hl agck nunper uch
that the SdPHvEhibReEsg el bR e HRarine Pl ety lice srpmrthi vead B
rel ati onshitiie read heads of the reproduction apparatus. The sync bIbekHin-such ssgtrients iActissysic
NTPSB + dl %Iiorclc’numbers that have no relationship to the positions in the tracks where they are

recorded. The question is: where to record the sync biocks comprising a packet of informa-
20 tion of the first digital signal, such that it will be available upon reproduction in the trick
play reproduction mode at the n; times the nominal reproduction speed, at a time instant
sufficiently in time for processing in the MPEG decoder, and not too long before this time,
as in such case, the buffer memory may be too large.
In accordance with the invention, it has been realized that the packets are, stored
25 at such position in the tracks, in dependence of the time stamps generated for these packets
and the sync block numbers given to the sync blocks in which those packets are stored, that a
buffer memory of limited capacity suffices needed in the reproduction apparatus.
It should be noted that in a further aspect of the invention, for each trick play
signal, the algorithm proposed is used for determining the exact positions of the sync blocks
30 in the tracks, and thus their sync block numbers.

These and other aspects of the invention will be apparent from and elucidated
with reference to the embodiments described hereafter in the figure description. In the figure

description shows



3 where ATPSB is the specific sync bl ock nunmber included in the said
sync bl ock and NTPSB Is a nomnal sync block nunber, which hag~*the
following relationship with the said specific time stanp: ° '
NTPSB = int wabesieis/ N). g/ M, where k is the deci nal peainsgoo13s -
corresponding to the binary value of the k' npst significant bi ts® of
the count value corresponding to the said specific tine stanp and n is the
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recording segnents ﬁgureha thefrivk pidy sepmerits forghe rh4ctliampl noyningl geREpdycHos modef i ¢

| ocatio gt o4 ac such that upon reproduction in a trick

pl ay rego B]gt f’b pr@d}egu?ﬁﬁgre the record carrier speed equals n[err]

ti mes the nom nal rﬁgﬁte(mthélcmmpeédmumomme record nagmienal reproduct I on speed
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in the tracks vvh re t he recpeﬁed. The question is: where to

record t he th&/IGEoTH| BHEIEL Fl%PWﬁsamﬁ’é‘ et of informa- 20 tion of the

first digital si gnahgu&%hhétﬁ&pliy siginkntd Goratie 4 ffkendriaal reprododdion trhiaie i n
the trick y reproduction node at the n[err] tines the nom nal

reproducti @ﬁl)’sp)‘é@\? graup of 48 wekdnst ant sufficiently in tinme for
processing in the MgEGedemhadahe féhif BOEgl0Q, WARGhDHARY Rrds8itke fecba, carrier

that the two reproduction heads follow during a third trick play reproduction mode, where

the record carrier speed is +12 times nominal,
15 figure 4a the trick play segments for the +12 times nominal reproduction mode
only, in the group of 48 tracks,

- figure 5 the same format as figure 1, with the paths across the record carrier
that the two reproduction heads follow during a fourth trick play reproduction mode, where
the record carrier speed is -12 times nominal,

20 figure Sa the trick play segments for the -12 times nominal reproduction mode
only, in the group of 48 tracks,
figure 6 the same format as figure 1, with the paths across the record carrier
that the two reproduction heads follow during a fifth trick play reproduction mode, where the
record carrier speed is +24 times nominal,
25 ' figure 6a the trick play segmehts for the 424 times nominal reproduction mode
only, in the group of 48 tracks,
figure 7 the same format as figure 1, with the paths across the record carrier
that the two reproduction heads follow during a sixth trick play reproduction mode, where
the record carrier speed is -24 times nominal,
30 figure 7a the trick play segments for the -24 times nominal reproduction mode
only, in the group of 48 tracks, '
figure 8 the format of a sync block,
figure 9 the format of the data header portion in the sync block of figure 8,
figure 10 two subsequent sync blocks in which an MPEG packet is stored,



as in such case, the buffer nmenory may be too |arge. In
accordance with the invention, it has been realized that the packegs are
stored 25 at such position in the tracks, in dependence of the tine stanps
gener at ed f owobbe4es packets and the sync bl ock nunber smgrm!mmaﬁ the -
sync bl ocks in which those packets are stgred, that a buffer rrerrnry of
limted capacity suffices needed in the reproduction apparat us.

It shoul d be noted figae liinhacdmenthef the ppeket heatlert incthé fivst of thertwof subseguernt
trick play i t . ori opas determ ning the
exact posi PY'}S’%@F%%@“%@%‘% rfﬂ@%?"a@ﬁ?%%dsﬁ%ﬁ{ Shus their sync
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descr | pt§ OpadieRVif a tnck play data stream of packets,

gure thetrackforma,.t in a roup of cks, where
p equal s 48, and th@g“re 13,70 embodiment of @ FeroFqing app ‘Fﬁ%ﬁ%"‘ﬂg‘gﬁ
repoduct i ogpag@sls fol low during a first trick play repr oducti on node,
where the record carrier speed Is +4 times nom nal,
figure la the trickiigumldaapmhedimantpf o e samp BensTaterin ihe apPaFtesRffiguss

node 5 onl yg Ly the group of 48 tracks, figure 2 the
contents of "a track on the record carrier, . figure 3 the
same fotGat as fi gufigu, 15vintdmhiodiment ofig reproduction Apparaiesor d carri er t hat

the two reproduction heads follow during a second trick play reproduction
node, where
Figure 1 shows the track format of the tracks recorded on the record carrier 1,

The tracks are recorded at a slant angle with reference to the longitudinal direction of the
record carrier. In figure 1, however, the tracks are shown, for clarity reasons, at an angle

15 transverse to the longitudinal direction of the record carrier 1. Groups of p successive tracks
can be identified on the record carrier 1. One such group of p successive tracks is shown in
figure 1, where p is in the present example equal to 48. During recording/reproduction, the
tracks are written/read in a direction from the bottom to the top of figure 1 and from left to
right in the figure.

20 Having subsequent groups of 48 tracks, the following dividends are possible as
trick play speeds: 2x, 3x, 4x, 6x, 8x, 12x and 24x. The lowest two trick play speeds require
a large amount of trick play data, Further, it is preferred to select trick play speeds that are
integer multiples of each other. That results in either the trick play speeds 4x, 12x and 24x,
or 6x, 12 and 24x. In the following, the set of trick play speeds 4x, 12x and 24x, and their

25 reverse speeds will be further discussed.

Figure 2 shows the format of one track. The track is recorded and read in a
direction from left to right in the figure. In the present example, the lengths of the various
track portions in figure 2 are expressed in number of main sync blocks, where a main sync
block has a length of 112 bytes of 8 bits each.

30 First, a clock run-in portion 2, denoted 'margin’, is recorded, which in the
present example is 2 main sync blocks long. Next, follows a preamble portion 3, which is 3
main sync blocks long. A subcode signal recording portion 4 follows the preamble portion 3
and is 4 main sync blocks long. The subcode signal recording portion 4 is meant to record a

subcode signal in. The subcode signal can comprise, amongst others, absolute and/or relative



the record carrier speed is -4 tinmes nomnal, 10 figure 3a
the trick play segnments for the 4 tinmes nom nal reproduction node = only,

in the group of 48 tracks, figure 4 the sane for fat ‘as
figure 1, w wogshezpat hs across the record carrier t hatpcithresioorss
reproduction heads follow during a third grick play reproduction nbde,.
wher e the record carrier speed is +12 times nom nal, 15
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node bldcks long, amediygapul?, dﬁnat&i tIBQC,kwtuch is 3 main sync blocks long a@chae 7 t he
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the two re edds reproduCti on
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be included in the information signal recording portion 12. The information signal recording

15 portion 12 is fictively divided into two parts, a first part 12a which is 277 main sync blocks
long and a second part 12b, which is 30 main sync blocks long. The second part 12b -
comprise outer ECC parity information.

The information signal recording portion 12 is followed by a postamble portion
13, which is 2 main sync blocks long and another *margin’ portion 14, the length of which is

20 not relevant, but can be assumed to be 2 main sync blocks long, for. the present example. In
total, the track thus comprises 356 main sync blocks.

It should be noted here, that the auxiliary signal recording portion 8 may be
optional, in the sense that in another recording mode, no auxiliary signal is recorded in the
tracks and the recording portion 8, including the portions 9, 10 and 11 are added to the

25 information signal recording portion 12 and‘are filled with main information, however,
without any trick play data.

Coming back to figure 1, the contents of the first part 12a of the information
signal recording portion 12 will be further described. Figure 1 shows tracks that have been
recorded using at least a first and a second write head. The first head has a gap with a first

30 azimuth angle and the second head has a gap with a second azimuth angle, which is different
from the first azimuth angle. The tracks recorded by the first write head are indicated by the
slant line running from the bottom left corner of the figure to the top right comer of the
figure and the tracks recorded by the second write head are indicated by the slant line

running from the bottom right corner of the figure to the top left comer of the figure, see the



5 figure 11 the contents of the packet header in the
first of the two subsequent sync bl ocks of figure 10, which pagket
header conprise the tine stanps, figure 12 the contents
of the packsvoyeseasr in the first of the two subsequent Pcrmsssmm:spl ay -
sync bl ocks of figure 10, which packet header conprise the tine stanps for;
5 packets in a trick play data stream of packets, flgure
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directi o Qfhidni8 in the fofr? 0P b digi@l wdsémdrabrfdqu Relital SAAVB)P8) the i ihfoRfiMtonar €
shown, for cl arlt% reasons, at an ang 15 transverse fo the Iongltudl nal

di rection é&Enalfeu ngrreal plays data m@f‘lﬁéﬁ@ tlyy tracks fiorepreriyetion ip @eproducing: 5
b dent f
e identi ﬁﬁmﬂs&%&&a%ﬁl&%&aﬁm ls%sﬁf&ss &EQ&M&H&%@ ?‘l“yequm

tracks is shown I n |gure1 e IS In the present
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right in t R subsequent groups of 48
tracks, 1(1 he f ol I ow Forthtrya sesond u&onnqmosmgbaldlaabeen recorded ik spetifiy segyasatisin 2x
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a lar ge am?tf %‘fzﬁ S%E"gﬁ'reé{ﬁf a&%t"hl H’[glure [’ € e%? W rer%??% §%é@§‘el"cerll ck
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The o1 | owb aPpRuSdh Bprehedar s, Wb e Smes tenortinal weorpduclt sposdiip 1
reverse spegsiardirdctibs. This bdtond GHroGnkEoR dignal could be an information signal which has

15 no relationship whatsoever with the first information signal introduced above. The second

information signal could have a relationship with the first information signal, in the sense
that the second information signal is a trick play signal for the 4 times nominal reproduction
speed, in order to obtain a reproduced (video) signal, which is a replica of the reproduced
first (video) signal, but reproduced at four times the nominal speed in the forward direction.

20 Figure 1a shows the same group of 48 tracks as figure 1, however, only the 12
segments 22.i(+4) are shown in figure la. Assuming the track number of the first track in
the group of 48 tracks to be track no. 0 and the track number of the last track in the group to
be track number 47, the segments are recorded in the tracks with track number 2+n.8 and
5+n.8, where n is an integer running from 0 to S inclusive.

25 Figure 1 further shows four scanning lines 24.1, 24.2, 26.1 and 26.2. The
double arrowed scanning lines 24.1 and 24.2 show the paths that the one head, having the
first azimuth angle, follow across the record carrier in the four times nominal reproduction
mode, during two revolutions of the head drum. The single arrowed scanning lines 26,1 and
26.2 show the paths that the other head, having the second azimuth angle, follow across the

30 record carrier in the four times nominal reproduction mode during the said two revolutions
of the head drum. As can be seen in figure 1, the one head reads the trick play segments
22.i(+4), where i is odd, and the other head thus reads the trick play segments 22.i(+4),
where i is even. |

The trick play segments 22.i(+4) each have a length of (m;/2=) 50 main sync



Figure 2 shows the format of one track. The track is recorded and read in a
direction fromleft to right in the figure. In the present exanple, %he
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gap 6, denoted 'IBG . which is 3 main sync blocks &fgﬂg gnﬁ a gre | e
portion 7, Sysnga four times nominghreproductionmeseq {0} §yne b okin FK Pong.
Next, fol| oySordinfumabtibresiynad! Whidh idcRRICMOI P8k bldcksRAfipkSiAg Barity ShveirRdion AkX |

which is 23 nmain sync bl ocks |ong. The aux signal recording portion 8
i s nmeant f oead BBy @E SeFoRhCafi®i-| i ary signal, such as text data, as an

exanple. This "Eﬁl@é- | ' ' : 3

post anbl e portion 9%'?% | gng%ﬁ%fr%n&gﬂ%&%hqﬂ&%E%g'%gh%fsgln@’gw| th ‘gsat%e 10,
denot ed 10| BBst sy biaekiin tg awxi necasging apdackcinsthe track, andl 305, whichps therdast synsor t i on
11, which i ' n l; ' i i 10

recordi ng plgr |{§ﬁh€ﬁ%x3e%§¥g%wﬁg1 %Bégﬁﬁlgér%éél %&gﬁﬂt?gﬁ)gg%’n‘gﬁeﬁég%m’

bl ocks | ongare Teesync blockhfiumbpexed 87 tos 1 Iniatclusies or ol tragk, pdiete) the sy bleckspamt t o

(ecorel 1 g i) ol IR0, 008 3 comprd o Sl b e

whi ch may hiae eyrveidocks i debesdtg inerite 2255 MMYEGherefi as odd, iacsnths isgmeblocks wainbaed 206 i ck

pl ay datl? Ct%rbSS inclusive in a track, where, again, the sync blocks numbered 251 to 255 inclusive are
the sync blocks comprising the parity information. It should be noted here, that what is
called here as ’sync block numbers’ for the trick play sync blocks, those numbers are
numbers different from what is later called and described as 'trick play sync block numbers’
for the same trick play sync blocks.

20 Figure 1a further shows portions, numbered 22.13(+4) to 22.18(+4), located
at the lower edge of some of the tracks in the group of 48 tracks. Those locations are
locations that can be read in the +4 times nominal reproduction mode by one of the two
heads, in the present case, the head having the first azimuth. As the locations shown include
the subcode signal recording portion, it is possible to read the information in the subcode

25 signal recording portion, also in the +4 times nominal reproduction mode.

| Figure 3 shows a third information signal being recorded in specific segments in
the tracks. Those segments are indicated in figure 3 by reference numerals 28.i(~4), where i
runs from 1 to 24. This third information signal is meant for a reproduction in a reproduc-
tion apparatus at a reproduction speed which is 4 times the nominal reproduction speed in the

30 backwards direction. This third information signal could be an information signal which has
no relationship whatsoever with the first and/or the second information signal introduced
above. The third information signal could have a relationship with the first information
signal, in the sense that the third information signal is a trick play signal for the minus 4
times nominal reproduction speed, in order to obtain a reproduced (video) signal, which is a



be included in the information signal recording portion 12. The information
signal recording 15 portion 12 is fictively divided into two partg,” a
first part 12a which is 277 main sync bl ocks | ong and a second part
12b, which iwo3934328 n sync bl ocks | ong. The second part 12PCTABISOABEPri se -
outer ECC parity information. 9 The information si‘gnal. :
recording portion 12 is followed by a postanble portion 13, which is 2
mai n sync lplick ef therepraduted firsth(vides)signgl, rbut reproduced &4 mimisdoprctimesthef. whi ch
is 20 not relevant, .b an b sunmed to be 2 main sync bl ocks long, for
the presenfoRiahihced (lf'#ega&w?@ls?f’&loﬂ' track thus conprises=356 nmain sync
bl oc kls. | Figure 3a $Hows hhel bathebgronmwd£48 hilmm,as ﬁlgﬁte 3, hewaverj balyrthe 24
signal recordin ortion may. he opti.onal, int S et K

anot her r eé?ﬁ“&ﬁ“gfgfq‘r’éﬁéf“% OWThIp f1eupe o i ng g’er?ﬁgrna@geﬁ Wﬁgﬁ%kﬁ ey s
and the g egRifi TARRRIck Bbeiradk'¥d. @Cctinddhd HEKRINibeP BFthe last Graciih thd group tadeed

to the 25 “information signal recording portion 12 and. are fille i thomain
i nf or mat i offack pyRker 47, the segwp@thgmregmgeq in; tgq(uapqumghqr%qk number l+n€j8,vg+n.8,

Coni ng bacly 4,08 hidg44. 8l wHebn GOaH RifdeSr Rfnind Frdnk D36 SRAdEsie?a of the
i nformation signal recording portion 12 will be further described.

Figure 1 shows trackigurhadurthey shoyesefour scannipg lpgshl, 30 hP2at andedde- The j 1 st
and a secolg, e L.&Sw%?ﬂéelnaﬁilg%n&' Kl aﬂ@@@.ﬁ@ﬁéw%&ﬁ%s%itﬂh@oﬁé héh, Bvingdenut h

angl e and the secon as a gap wth a second azinmuth:angle, whichis
di ffereld first azimusirangle, followtaceoss thetrecond garsier imthe minusdour bmey epmpingly t he
first wite . L, ndi ' rHiN LHeovhdaidhsd
bottom | ef trepgg'?}%tel?ﬁ g“od?’hde&glkgg'?te}x‘{%%séo{ glﬁﬂrc%ﬁ?kﬂéoq?' r?es?%of%e rﬂ?gl gure
and t he tr dinks32.¢and 6243 shywithe paths thatithesotter héada Having thersg¢ond tagiinubly angle, s| ant

: ;p .? comer I or\]x% R%o;slrtgén F%,gre%gag}i%rﬁig tﬁc-': glri]rtms our e&esogorﬁitbﬁ répirgé”cﬁoﬁ okl ﬁuﬁﬁ’é)
7 ci nigd ©id twd tegolufiods dfalié headtdrem! ak earebe seeninfipate ) Qhe one head reads the
15 trick play segments 28.i(-4), where i equals 3, 4, 7, 8, 11, 12, 15, 16, 19, 20, 23 and 24,
and the other head thus reads the trick play segments 28.j(-4), where j equals 1, 2, §, 6, 9,
10, 13, 14, 17, 18, 21 and 22.
The trick play segments 28.i(-4) each have a length of (m,/4=) 25 main sync

blocks. A trick play segment for the minus four times trick play speed comprise either 22

20 sync blocks having information contents as regards the trick play information stored in those
sync blocks, and three sync blocks of parity information, or 23 sync blocks having each
information contents as regards the trick play information stored in those sync blocks, and
two sync bloé:ks of parity information. Again, the parity information stored in the sync
blocks comprising the parity information is obtained from an ECC encoding step carried out

25 on the trick play signal. k

The trick play segments for the minus 4 times nominal reproduction speed can
be realized as explained in the following example. When numbering the main sync blocks,
starting from 0, which is the first sync block in the aux recording area 8 in a track, until
305, which is the last sync block in the area 12a in the track, the sync blocks in the segments

30 28.i(~<4), where i equals 2, 6, 10, 14, 18 and 22, are the sync blocks numbered 51 to 75
inclusive in a track, where the sync blocks numbered 74- and 75 are the sync blocks compris-
ing the parity information. Further, the sync blocks in the segments 28.j(-4), where j equals
4, 8, 12, 16, 20, and 24, are the sync blocks numbered 122 to 146 inclusive in a track,
where the sync blocks numbered 145 and 146 are the sync blocks comprising the parity



The first information signal, which may conprise packets of information of
an MPEG transport streamare recorded in the tracks, nmore = .
specifically, in the informtion signal recording portions 12 of the
tracks. In aWO8%¥3M nent of the recording apparatus, 5 WRCTEBIBGOIBH t he -
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I nformati on signal could be 'normal play' data recorded in the tracks
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track nunbereserdt dakes thaabdad thaviak thenfitsheziguthu pstiee locationd shawnsiasludatib subcéde t he

segnents_are recorded in.the .trac w th, track nynber .2+n,8 and +n. 8,
aher e ntl o SERArPREEE Refinn g PPOTATD !t He RrorRrgE i 45 socodd Hgnal recorfiid
Figure 1 fyohhRl aRbdyvhel-8 dimes Pomitial geprodieGor’dode. 24. 2, 26.1 and 26.2. The
doubl e arrowed scannin Iiégles 24.1 and 24.2 sho t hat, .t he one

t he paths, .
head, having the  Fi8U¢ § shows,3 faprih 1 on gignahbicing pecatded j.specific Seements; | of

in the foufp tHe@fck OMfdid kegRAEsQRS! SridicARd in figuffFBy reéfisteadethuiméBals 84,ghuR),ons of
the head drum The single arrowed scanning lines 26.1 and 26. 2 show

the paths tVHEre i Aos Somei ) &6dThip feurthginfosmation sisnal B nsant for 2gpraductign ing,

across yfe 3oadcBbR apparaid s reispfbah&fonfs WhitE & NOfhEthe nBRIRDHSEIIaRIORDde
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signal introduced above. The fourth information signal could have a relationship with the

first information signal, in the sense that the fourth information signal is a trick play signal
25 for the 12 times nominal reproduction speed in the forward direction, in order to cbtain a
reproduced (video) signal, which is a replica of the reproduced first (video) signal, but
reproduced at 12 times the nominal speed (in the forward direction).
Figure 4a shows the same group of 48 tracks as figure 4, however, only the 16
segments 34.i(+12) are shown in figure 4a. Assuming the track number of the first track in
30 the group of 48 tracks to be track no. 0 and the track number of the last track in the group to
be track number 47, the segments are recorded in the tracks with track number 3+n.2,
14+4n.2, 27+n.2 and 38+n.2, where n is an integer running from 0 to 3 inclusive.
Figure 4 further shows four scanning lines 36.1, 36.2, 37.1 and 37.2. The
double arrowed scanning lines 37.1 and 37.2 show the paths that the one head, having the



where i is even. The trick play segnents 22.i(+4) each
have a length of (nferr]/2=) 50 main sync >

8 bl ocks, in the present exanple. Fromthe 50 mai n sync bl ockKs in one
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the aux recording area 8 in the track, until 305, which t eﬁgast @/nc

bl ock in tr%-lé?“é_%,ﬂ'aﬂolre%lé Ittp doleclopie aad o 17 Bickusivey and ibe ot bedcth

22.1(+4), YB&IsIhé trick B Rgments 34gtﬁli)h%aaégfegbhpsl®swm@&d&7s Q6136

inclusive in a track,” where the Sync bl ocks num bered 132 to 136
i ncl usi ve dnddusivee sync bl ocks conprising the parity information. Further,

bl ocke munber ed 206 T1E™ 5 EHkPY Srepichs)oq S0 pede imuPbthabia il
bl ocks b@inineaindyRSdotks 228 Sricknplry segneentsr34.1(+12) mktdlasqadermﬂooﬁ(&m@tWSE) 2y
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22.18(+4), sepaéitadving a length of 24 sync blocks comprise 12 sync blocks having information

15 contents as regards the trick play information stored in those sync blocks and further 12 sync
blocks being a repetition of each of the 12 sync blocks.

The trick play segments for the +12 times nominal reproduction speed can be
realized as explained in the following example. When, again, numbering the main sync
blocks, starting from 0, which is the first sync block in the aux recording area 8 in a track,

20 until 305, which is the last sync block in the area 12a in the track, the trick play sync blocks
in the segments 34.1(+12) and 34.9(+12) are the sync blocks numbered 76 to 99 inclusive
in a track, where the sync blocks numbered 88 to 99 inclusive are repetitions of the sync
blocks numbered 76 to 87 inclusive. Further, the trick play sync blocks in the segments
34.2(+12) and 34.10(+12) are the sync block numbered 141 to 162 inclusive in a track,

25 where the sync blocks numbered 152 to 162 inclusive are repetitions of the sync blocks num-
bered 141 to 151 inclusive. The trick play sync blocks in the segments 34.3(+12) and
34.11(+12) are the sync blocks numbered 206 to 227 inclusive in a track, where the sync
blocks numbered 217 to 227 inclusive are repetitions of the sync blocks numbered 206 to 216
inclusive. Further, the trick play sync blocks in the segments 34.4(+12) and 34.12(+12) are

30 the sync blocks numbered 271 to 292 inclusive in a track, where the sync blocks numbered
282 to 292 inclusive are repetitions of the sync blocks numbered 271 to 281 inclusive.

The trick play sync blocks in the segments 34.5(+ 12) and 34,13(+12) are the
sync blocks numbered 44 to 67 inclusive in a track, where the sync blocks numbered 56 to
67 inclusive are repetitions of the sync blocks numbered 44 to 55 inclusive. Further, the trick



at the | ower edge of sone of the tracks in the group of 48 tracks. Those o
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heads, in the present case, the head having the first azimuth. As the locations shown include
the subcode signal recording portion, it is possible to read the information in the subcode
signal recording portion, also in the +12 times nominal reproduction mode.

Figure 5 shows a fifth information signal being recorded in specific segments in

20 the tracks. Those segments are indicated in figure 5 by reference numerals 40.i(-12), where i
runs from 1 to 18. This fifth information signal is meant for a reproduction in a reproduction
apparatus at a reproduction speed which is minus 12 times the nominal reproduction speed
(that is: in the backwards direction). This fifth information signal could be an information
signal which has no relationship whatsoever with the first and/or second and/or third and/or

25 fourth information signal introduced above. ‘The fifth information signal could have a
relationship with the first information signal, in the sense that the fifth information signal is a
trick play signal for the minus 12 times nominal reproduction speed, in order to obtain a
reproduced (video) signal, which is a replica of the reproduced first (video) signal, but
reproduced at minus 12 times the nominal speed (in the backwards direction).

30 Figure 5a shows the same group of 48 tracks as figure 5, however, only the 18
segments 40.i(-12) are shown in figure 5a. Assuming the track number of the first track in
the group of 48 tracks to be track no. 0 and the track number of the last track in the group to
be track number 47, the segments are recorded in the tracks with track number 3+n.2 and
27+n.2, where n is an integer running from 0 to 3 and in tracks with track numbers 14+n.2



doubl e arrowed scanning lines 30.1 and 30.2 show the paths that the one
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trick pl@y wiegnpequals 1 to 4 inclusive and 10 tFH3 inalusiie. pl ay segments for the minus

4 times nom nal repr | eed, can. eal | ' .n the
fol |l ow ng exanpl e. g#%l%ﬁ%%r%ﬁp '%eq‘fsh@rﬁ‘al?%“s“fyﬁ‘é&%ﬂé@@%% "%'EEL’ rc[bﬁ %:éés from
0, whi ch | swheheedchrisitk plapgegrhent komprisehkd synz bloekskavinggnformatidd donteatstas ack,

he sync oot PR irlcbBy ilbrmaon oo oa i ubdS Al Bt 19 he vifgs' 17
18 and 22, veing 4 fepetitionCoflEacle &5theU09nEblobiks. t 0 75 inclusive in a track,
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b ol 1 e o g B, e e Do |
. , sync ocks
nunber ed 14ioksdstatipe ffom Phwhigh dcthg fisstieyne blegh insthe gut Freording;arsa 8 in a track,
until 305, which is the last sync block in the area 12a in the track, the sync blocks in the
segments 40.5(-12) and 40.14(-12) are the sync blocks numbered 30 fo 49 inclusive in a
20 track, where the sync blocks numbered 40 to 49 inclusive are repetitions of the sync blocks
numbered 30 to 39 inclusive. Further, the sync blocks in the segments 40.1(-12) and 40.10(-
12) are the sync blocks numbered 57 to 76 inclusive in a track, where the sync blocks
numbered 67 to 76 inclusive are repetitions of the sync blocks numbered 57 to 66 inclusive.
The sync blocks in the segments 40.6(-12) and 40.15(-12) are the sync blocks in a track
25 numbered 85 to 104 inclusive, where the sync blocks numbered 95 to 104 inclusive are
repetitions of the sync blocks numbered 85 to 94 inclusive. Further, the sync blocks in the
segments 40.2(-12) and 40.11(-12) are the sync blocks in a track numbered 112 to 131
inclusive, where the sync blocks numbered 122 to 131 inclusive are repetitions of the sync
blocks numbered 112 to 121 inclusive.
30 The sync blocks in the segments 40.7(-12) and 40.16(-12) are the sync blocks in
a track numbered 139 to 158 inclusive, where the sync blocks numbered 149 to 158 inclusive
are repetitions of the sync blocks numbered 139 to 148 inclusive. Further, the sync blocks in
the segments 40.3(-12) and 40.12(-12) are the sync blocks in a track numbered 167 to 186

inclusive, where the sync blocks numbered 177 to 186 inclusive are repetitions of the sync



10 I nformati on. The sync blocks in the segnments 28.k(-4), where k
equals 1, 5, 9, 13, 17 and 21, are the sync bl ocks nunbered 1%§“to 218
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sync bl ocks in the segnents 28.1(4), wherg¢41 equals 3, 7, 11, 15, %19, .and.
23, are the 5 sync blocks nunbered 265 to 289 inclusive in a track, where
t he sync blglodds numbesdad7 28176 mclusw&%h@&}dc BiRksinahé begneun c#obi(aa)(snd

conpri sing I nf or .Thus I n each
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tinmes reproglaglsinA e dumbered 222 to 241 inclusive, RWiteé ﬁle%?ﬂd( BloSIRHumbERII32 to
portions, nunbered 28.25(4) to 28.29(4), |ocated t he | ower edge of

sone of the24ligelusive areimpetiionyf e sy Blecks R‘B‘qufﬁfbg%z o3 tinglnsivea AL 1asbtBe i ons
Lhat. can beseRtheldlnl HE sehenlfTEOCRTARF oI REAHE bi UMb il a g OF (e

two heads, I'n resent ca having the first azinmuth. As
the | ocati om;nwm\?ﬁﬁ tno'aﬁﬁdeclum, whiedhe sys bl@;kg nuinbered 2¥HiordpBindlusiveare it i s

possi bl e to nal recordlng
orti on. _al eBeitent BF e BB amiblie A0 WG HENSHE D
Fi gure 40shows a f ouPius, duringreaeit rwmwognémebeamgrumdm@d 12ntimesenxintinal
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I nformat i onticn gl atesread foin the recdrd e4ptierg wetichd® thensame 2Imbercgh syael blotiaras for
apparatus a +{2e Ct) on speed which is 12 tinmes the nom nal
reproduct i ofi® x'ﬁ:’f@g BWE forward direction. This fourth information

si gnal coul d be an lmgﬂélmtfhmr%h@ﬁtﬂbomons niib&éd SR (12 f)miao'rzoqnsz)j Recated
vvhatsoev WI(}EQ the first and/ or second and/or third in ornati on

si gnal layves 5870 spRig Of Sher Warks i BieBRRuPH 4SitHTky- ThatA lecatiopearg

rel ati ons m Rcdnb tHab 8an be read i Gk wﬁﬁ‘zéffﬁéxhﬁﬁl Sprdldthion kfbdk l&z oRE BB fhelthat the
fourth information signal is a trick pla ignal 25 for the 12 tines

noni nal r ephesdsidnitmpressak ese.nthe ead kavinsrtae &rs:t azimutin Asithe loeatians showapinglpde o
repr oduced ﬁl\é'sGS‘&Iie St Fhoordihd ggrgbﬁ #id %kﬁ)ﬁ% ?éadttff@m?&maﬁgxpﬁﬁﬂe Gitjcade

(video) signal, but repro times the nom nal speed (in the
forward di rggqa,l &erprding portion, also in the -12 times nominal reproduction mode.
20 Figure 6 shows a sixth information signal being recorded in specific segments in
the tracks. Those segments are indicated in figure 6 by reference numerals 48.i(-+24), where
i runs from 1 to 18. This sixth information signal is meant for a reproduction in a reproduc-
tion apparatus at a reproduction speed which is +24 times the nominal reproduction speed
(that is: in the forward direction). This sixth information signal could be an information
25 signal which has no relationship whatsoevei with the first and/or second and/or third and/or
fourth and/or fifth information signal introduced above. The sixth information signal could
have a relationship with the first information signal, in the sense that the sixth information
signal is a trick play signal for the 424 times nominal reproduction speed, in order to obtain
a reproduced (video) signal, which is a replica of the reproduced first (video) signal, but
30 reproduced at +24 times the nominal speed.

Figure 6a shows the same group of 48 tracks as figure 6, however, only the 18
segments 48.1(+24) are shown in figure 6a. Assuming the track number of the first track in
the group of 48 tracks to be track no. 0 and the track number of the last track in the group to
be track number 47, the segments are recorded in the tracks with track number 4+n.2 and



Figure 4a shows the sane group of 48 tracks as figure 4, however, only the
16 segnents 34.i(+ 12) are shown in figure 4a. Assuming the track
nunber of the first track in 30 the group of 48 tracks to be track no. 0
and the trackwonsndes of the last track in the group to PCYABIZOE Nnunber
47, the segnents are recorded in the tracjgs wth track nunber 3+n*2,

14+n. 2, 27+n.2 and 38+n.2, where n is an integer running fromO to 3

i ncl usi ve. 27+4n.2, where n is an integet @stintigXrémi 0B inciligvs four scanning lines

36.1, 36.2, 37.1 and. 37.2.. The doubl e arrowed npi n | nes 37.1 and
37,2  show t he. pat ha FihiR 6{AeS ShOwLHP SRBRREeg 0 and ST The Gouble'sftowed

11 f iskahhnindAinE H0 shoWe i patio HaPWe AmE Ded, hiding B Qirst Lafith afigle,follbw +12
ti mes nom nal reéeproduction node, during two revol utions, of the

ad
drum The @Fiess theapeasdusarrist imthierh24 fimesnaypinal rgpraduction mgde, during, gng fyo eéﬁs
that thes ollagye xltegagﬁnﬂ. Yhd€n 1@%@5@9&,&? EHE 51 StsQhe hath iR dRCStRS hehd1©

record carrrer e + 12 tTnes nomnal Feproduction frode during the said
two revol uthaving thesseodnd arémbthaogigs followserrasa therecasd sarrien iry thgur 24 umes npmiggle

head ds th N I . i '

el usi ve APRoulEigR e BrE FSEld one reyolite, dreng HAGE Salk ot i figlné
trick play 6 alghomt iead 4ead§ theltZick plidyesegméntedfii(H24) wheresi équals Uistio\feinglusive, aind o
16 [ Lve, . Th t4,h Ck tg 34.1 (+
19) that  ndbobe headhus gpads thp biskyplay g 38 S ifndle PYaRBDIER 8 0 L
pl ay segmenhdusive.i (+12) that have a length of ((nmR+12)/8=) 24 sync

bl ocks. A trick play,se t havin Jenath of 22 lLpcks co | se 11
sync bl ocks haﬁ"hﬁé‘qﬁ&@f ﬁﬁ'ﬁ‘e&?f’ @oﬁ(?@%{e\@‘hga" é’g’%&}g °?H§-"PF} BRe Foéf ’

i nformati oRyRkOERH sbgméde%@pﬁwﬂs sflcOlbcks having Bifétmiation Eentenislasapgarddthe efick
being a repetition of each of the 11 sync blocks. A trick play segnent
havi ng a | ciay infosmation stored %Mﬁ@%&i@%@é&diﬁmﬁyﬁ@%ﬁﬁﬂ%b j 45, each

i nfor mat i oedaatedG@ideent s as regards the trick play information stored in

t hose sync bl ocks and further 12 sync _ ] _
15 The trick play segments for the +24 times nominal reproduction speed can be

realized as explained in the following example. When, again, numbering the main sync
blocks, starting from 0, which is the first sync block in the aux recording area 8 in a track,
until 305, which is the last sync block in the area 12a in the track, the sync blocks in the
segment 48.10(+24) are the sync blocks in a track numbered 29 to 43 inclusive, where the

20 sync blocks numbered 34 to 38 inclusive and 39 to 43 inclusive are repetitions of the sync
blocks 29 to 33 inclusive. The sync blocks in the segment 48.1(+24) are the sync blocks in a
track numbered 43 to 57 inclusive, where the sync blocks numbered 48 to 52 inclusive and
53 to 57 inclﬁsive are repetitions of the sync blocks numbered 43 to 47 inclusive, The sync
blocks in the segment 48.11(+24) are the sync blocks in a track numbered 60 to 74

25 inclusive, where the sync blocks numbered 65 to 69 inclusive and 70 to 74 inclusive are
repetitions of the sync blocks 60 to 64. The sync blocks in the segment 48.2(+24) are the
sync blocks in a track numbered 74 to 88 inclusive, where the sync blocks numbered 79 to
83 inclusive and 84 to 88 inclusive are repetitions of the sync blocks numbered 74 to 78
inclusive. The sync blocks in the segment 48.12(+24) are the sync blocks in a track

30 numbered 91 to 105 inclusive, where the sync blocks numbered 96 to 100 inclusive and 101
to 105 inclusive are repetitions of the sync blocks 91 to 95 inclusive. The sync blocks in the
segment 48.3(+24) are the sync blocks in a track numbered 105 to 119 inclusive, where the
sync blocks numbered 110 to 114 inclusive and the sync blocks 115 to 119 inclusive are
repetitions of the sync blocks numbered 105 to 109 inclusive. Further, the sync blocks in the



bl ocks being a repetition of each of the 12 sync bl ocks.

The trick play segnments for the + 12 tines nonminal reproduction sgged can
be realized as explained in the foll ow ng exanple. Wen, again,
nunberi ng t hWOPEE#E28yNC bl ocks, starting fromO, whi cIRCEEBOBIRI3S i r St
sync block in the aux recording area 8 iféa track, 20 wuntil 305, *which is
the last sync block in the area 12a in the track, the hick play sync bl ocks

in the seg mt Sﬂu 13('#%42)81%1% sgor goaks 3 agrack ﬂh@b%I%é%wob%gnﬂmW%ﬂ 0
99 inclusiy m%exteﬁalﬁ tQ #‘Fﬁn@lu&x@?aﬁ&’[‘% %liﬁcl ‘?é}g %;%%
e sync ered

i ncl usive are repetltlons s nu
i ncl usi ve. syasblbeks, 128 he 126 inclusive.aThessync blmk:hcinstht: segirient 4faé(hld) ere the sync

"n a1 ack D f R Gl 183 0 tnckl ML S bitdd Rrdfiied [ 47

repetiti 53nsi45>ﬁnoidwesapd¢hd)§ync blocksM6 to 150 aberepetitibsd of the syde blocksinmmbered TB&
trick play g&g acks in the segments 34.3(+12) and 34.11(+12) are
t he sync bI%y & ed 206 to 227 inclusive in a track, where the sync
bl ocks nunbered 217'I‘hes)&ﬂ:1¢dk¢hume\segm6ne4sapenzt)lamme@jrndﬁlecksyma ttatlocks

he.seomen ameed 1315 167 scksivaere ecoyes dlgcksoimeird dsf 16 L Ryt B 71

to 292 i nclinesiyne bld&kanﬁxﬁ@&& mmsrx%ﬂmusme%e ?ép@ﬁﬂftﬁ\swmée.?'ﬁ@blocks nudibérddo 292
i ncl usi ve are regetltlons of the sync bl ocks nunbered 271 to 281 incl usive.

The tri &k phaye $yhinchsiyeThe syne hlocksig the segment 48.3(r34) arethegynelacksin ar e t he
sync bl ocksrzpkl ﬂ@ﬂﬁ&éﬂ 467 &Pwi intIRGYe WhE: hB sfnctmaa& mu%@r%@ 1*7% Miﬁclbh@& ks

nunbered 56 to i ncl usi ve are repetitions of | ocks
nunbered 44n¢ 4756 Wcmel@m%arenamuneﬂs ofi the: sync; bgcks numberedl 7o 171 inclusive.

ginc bl O(Fz)lkgynzmgr ggﬂg Efnc Hg%ék?% q‘%%% Ggfiggﬁfﬂ@ e g&%\ﬁér e the ;enghe
bl ocks nunissmbered 184 to 198mciusive, yuhere thersync blocks numbered 189 to 193 inclusive an
15 the sync blocks numbered 194 to 198 inclusive are repetitions of the sync blocks numbered
184 to 188 inclusive. The sync blocks in the segment 48,6(+24) are the sync blocks in a
track numbered 198 to 212 inclusive, where, the sync blocks numbered 203 to 207 inclusive
and 208 to 212 inclusive are repetitions of the sync blocks numbered 198 to 202 inclusive.
The sync blocks in the segment 48.16(+24) are the sync blocks in a track
20 numbered 215 to 229 inclusive, where the sync blocks numbered 220 to 224 inclusive and
the sync blocks numbered 225 to 229 inclusive are repetitions of the sync blocks numbered
215 to 219 inclusive. The sync blocks in the segment 48.7(+24) are the sync blocks in a
track numbered 229 to 243 inclusive, where the sync blocks numbered 234 to 238 inclusive
and 239 to 243 inclusive are repetitions of the sync blocks numbered 229 to 233 inclusive.
25 The sync blocks in the segment 48.17(+24) are the sync blocks in a track
numbered 246 to 260 inclusive, where the sync blocks numbered 251 to 255 inclusive and
the sync blocks numbered 256 to 260 inclusive are repetitions of the sync blocks numbered
246 to 250 inclusive. The sync blocks in the segment 43.8(+24) are the sync blocks in a
track numbered 260 to 274 inclusive, where the sync blocks numbered 265 to 269 inclusive
30 and 270 to 274 inclusive are repetitions of the sync blocks numbered 260 to 264 inclusive.
The sync blocks in the segment 48.18(+424) are the sync blocks in a track
numbered 277 to 291 inclusive, where the sync blocks numbered 282 to 286 inclusive and
the sync blocks numbered 287 to 291 inclusive are repetitions of the sync blocks numbered
277 to 281 inclusive. The sync blocks in the segment 48.9(+24) are the sync blocks in a



repetitions of the sync bl ocks nunbered 109 to 119 inclusive. The trick
pl ay sync bl ocks in the segnents 34.7(+12) and 34.15(+12) are the sync
bl ocks nunbered 174 to 195 inclusive 5 in a track, where the syncﬁblocks
nunber ed 185wmost@2esi ncl usi ve are repetitions of the sync pcrisbsehss
nunbered 174 to 184 inclusive. Further, theg trick play sync bl ocks*in the
segnent s 34.8(+12) and 34.16(+12) are the sync bl ocks nunbered 239 to
260 incl usi wack Mumbdred®%, to 305 inklasive, iwheresths Gyl tlodks nombired 296 @60t inclagee

i nclusive are etitions .of the sync bl ocks be 2 t,0,249
i nclusi ve. 1% 3676 3ds kbsive WJ@,’E‘%‘BW #@%%%PW?%#% tg%?S ARSI um
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+ 2 x 24 sync bl ocks) of the fourth information signal, are.read from
the record Eprequetion mode, 270 sync blocks (18 w; 15, syac hipcks) of méormatiomef the sixtiyy s
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segment s10 nr&Prdinghportipa.cit s poEkibledo seadrthainformation indthe aubeddd sigrial peoxding by

ref erence nuneral 40%%4) . where | Luns féoml to 18. This fifth
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reproduction gpeed (that i1s: in. the backwards direction Thig, fifth

| DF or mat 1 on s B ks RO B e IIFREd o BEure 7 ), tRegrcn BRI 1639

rel ationshi whefat &aeHOm Wd 18.t1i8s Sdveh imfofdion SREQNS maafl/for a tdpradictiondiner 25
fourth ipformation signal introduced above. The fifth infornmatjon qsdll,1‘g[1al

coul d halle &eproduction ppRaratpssHiarepfodpetion speed winch isr-3¢ Hames Bip nemiiahrepredycon.
sense that haqfdiat f3: e vaBwa2ds Bidfich). This3eventh infokmattonRigAil GulBY ar Rfort he

m nus 12 tinmes nom nal reproduction spéed, in order to obtain a )
reproduced (RAtgRsignal wich hasia teptipaship whagsdever with thadirst apd/gr sreer pyd/en third
(video) si ggﬁa/oz f8dirth an orrfﬁ@rﬁﬁrb@%&t@mfmuénﬁ 4 iffRAudel GboRIHEkeverged (in
the backwards di rectl_o%. 3 _ ~Figure 5a shows the sane group
of 48 t r ackénfagnatiogsignabeouldohaye arrelationshipt with the first information sigsaladn the-seuse ar e

shown i i D, ] r, . . T4 track i _
the.ar outd oftdh ey Ryerif Stiiitoh M5 kil BRF gl ehotfe 24 hes Bt fbrouce
track in theogspeeg, inoorder to dixais aaefroducad ¢rideb) sighdlpwhisl i teplica of theaeproed i n
LALLM ‘é"uée'& ftn'rsta vlfdegyglgr?aﬁ, éu-?r}épzrogurégd at -24 times the nominal speed (that is: in the

backwards direction).

Figure 7a shows the same group of 48 tracks as figure 7, however, only the 18

25 segments 54.i(-24) are shown in figure 7a.} Assuming the track number of the first track in
the group of 48 tracks to be track no. 0 and the track number of the last track in the group to
be track number 47, the segments are recorded in the tracks with track number 1+n.2,
24+n.2 and 34+n.2, where n is an integer running from O to 4 inclusive and the tracks 11,
15 and 17.

30 Figure 7 further shows two scanning lines 58 and 56. The double arrowed
scanning line 56 shows the path that the one head, having the first azimuth angle, follow
across the record carrier in the -24 times nominal reproduction mode, during one revolution
of the head drum. The single arrowed scanning line 58 shows the path that the other head,

having the second azimuth angle, follow across the record carxier in the -24 times nominal



27+n. 2, where nis an integer running fromO to 3 and in tracks wth track
nunbers 14+n. 2 e 13
and 38+n.2, where n is an integer running fromO to 4 inclusive. )
Figure 5 furwbessaows only two scanning lines 42 and 44. FCHIBISMNIS -
arr oned scanning line 42 shows the pgth that the one head, h&ving the
first azimuth angle, follow across the record carrier in the -12 tines
noni nal r eREprEdiRtib® Mold® deringie isil@ one eevoRation of the head>drafn. tAsecah b deetirintfiguikthe

i ngl d ing,line. 44 sh th that .th het .head
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the head drum As can be seen in fi ad read tkhse

: ure , tge (‘)hne {si
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also 14 4o ' ' Aptiket ke ihfdrhationadfitehts Qs Feghis thd Bick
segnent s§4ﬁfi%§?§l%§avc\%gre ji]gaﬁglfbgﬁsl to 41Miancl usi ve and 1(% to 13
i ncl usi ve. play information stored in thppeesyne plogksoangfughesnthapesS ayncitiocks sreeaglh have a
| engt h of WWPC bl ocks, where each trick play segnent conprise
10 sync bl ocks having information contents as _regards the trick play
i nformation stored The triaksayssegments doridhe s3fctimesrnominal Tepredugtionspged gan be

being a re [ i . 1 : : The
trick pl ayq%ig ‘raeg{]g&ior ﬁﬁﬁ?&gﬁn#g’éﬂn@% Wé‘?‘?’%ﬁ‘?b uncﬂt,?ngﬁ ttéeprgeeua sggl% be
real i zed0 adleskp)| srtingifrom Q, hvehiéhois| thefirstysyae digekdn thefaem Tecopding, ares §rip@rtragh, t he
mai n sync . ocks,. startin rgm ' i S i C I n
the i edBHLRT, s e ok ool ntne Wy 1dh b dfiol b hm BRGEPRE '
bgoc? i 2) t he%lraérg 654:9234)'2aettli1£sytnb bideks inhﬁtx&)kl ernﬂblemd 129 tg Ag téiuxiusive;9 whsxe?he nts
40.5(-12) and 40. 14( - re the nc S punbere t0.49 inclusive in
a 20 traclynaploris %‘iﬁéﬂﬁﬁé tBI?’ngég%‘(?r?&é%gc}(’ 1?8 “ﬁ“%@ A, K5PGRHANS Og Sync
{ ﬁpet itio Blshl&iacs 2beo ?ﬁ 'ikﬁ:hﬁiv@.ck‘?e syne blldéumethlz ece % gt %8@24)%& the iy bibekstimar
e sync ocks in the_segnents (- an : - . .
y 15 track numbered 43 to 57 inclusive, whére the) sync blocks nurébered 48 to 52 inclusive and
53 to 57 inclusive are repetitions of the sync blocks numbered 43 to 47 inclusive. The sync
blocks in the segment 54.10(-24) are the sync blocks in a track numbered 57 to 71 inclusive,
where the sync blocks numbered 62 to 66 inclusive and 67 to 71 inclusive are repetitions of
the sync blocks 57 to 61, The sync blocks in the segment 54.2(-24) are the sync-blocks in a

20 track numbered 71 to 85 inclusive, where the sync blocks numbered 76 to 80 inclusive and

<)

81 to 85 inclusive are repetitions of the sync blocks numbered 71 to 75 inclusive. The sync
blocks in the segment 54.11(-24) are the sync blocks in a track numbered 86 to 100
inclusive, where the sync blocks numbered 91 to 95 inclusive and 96 to 100 inclusive are
repetitions of the sync blocks 86 to 90 inclusive. The sync biocks in the segment 54.3(-24)
25 are the sync blocks in a track numbered 128 to 142 inclusive, where the sync blocks num-
bered 133 to 137 inclusive and the sync blocks 138 to 142 inclusive are repetitions of the
sync blocks numbered 128 to 132 inclusive. Further, the sync blocks in the segment 54.12(-
24) are the sync blocks in a track numbered 114 to 128 inclusive, where the sync blocks
numbered 119 to 123 inclusive and 124 to 128 inclusive are repetitions of the sync blocks
30 114 to 118 inclusive. The sync blocks in the segment 54.4(-24) are the sync blocks in a track
numbered 157 to 171 inclusive, where the sync blocks numbered 162 to 166 inclusive and
the sync blocks 167 to 171 are repetitions of the sync blocks numbered 157 to 161 inclusive.
The sync blocks in the segment 54.13(-24) are the sync blocks in a track
numbered 143 to 157 inclusive, where the sync blocks numbered 148 to 152 inclusive and



12) are the sync bl ocks nunbered 57 to 76 inclusive in a track, where the
sync bl ocks nunbered 67 to 76 inclusive are repetitions of thQNSync

bl ocks nunbered 57 to 66 incl usive. The sync blocks in the segnent s
40. 6(-12) andvaessegs- 12) are the sync blocks in a track 25 roxmasenss 85 to -
104 inclusive, where the sync bl ocks nunbdfed 95 to 104 inclusive %4re .
repetitions of the sync blocks nunbered 85 to 94 inclusive. Further, the
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inclusive, ey ﬁc blbel:s'iwmbef&dol@li&o nesaeitile kie/ repeitibid of thelsysd diecl@mambered

tit f
LGPt oD 1o 1 iBtiue. e syre ipeks in che sement SAf-24) e the SYieblacks jn g track
segment s 40,@hpekdd 28 228 inclfi§vel K&n&@h%&& $1b&ks smse:ha Q8K o 278 Mclbivs nd

nunmbered 194 to 213 inclusive, where the sync bl ocks nunbered 204 to

213 i ncli@si 3¢ 1 P8 iaplutiye agHepesitionsnef the wcmlm suipbaierb? Mgto1 8 ipglusyes
i ncl usive. Further, Tﬁbesy%b!%gg kaéﬁé sérg?nén{‘% §ﬁ\%ﬁ2§%er egyxfb(blééﬂ iR 8 frack

40. 13(-12) are the atrac 222 to 241
i nclusive, wembered %0 to 214 intlusike; whenhthe syinctilocks aumbered 205 ta 209 inclnsive ande

et Lon b ol R o RELAaRR e Bt BEWESHEodl e "
a track 2000 ton204r includv® The s¥fBblooks in thes egmetiteide? (£ 24 areythe syricdideks muarbrecked
259 to 21%8 Im'?r% l{'g(!l 5 & 556 inclusive, where the sync blocks numbered 247 to 251 inclusive and

252 to 256 inclusive are repetitions of the sync blocks numbered 242 to 246 inclusive.

The sync blocks in the segment 54.16(-24) are the sync blocks in a track
numbered 228 to 242 inclusive, where the sync blocks numbered 233 to 237 inclusive and
the sync blocks numbered 238 to 242 inclusive are repetitions of the sync blocks numbered

20 228 to 232 inclusive. The sync blocks in the segment 54.8(-24) are the sync blocks in a track
numbered 271 to 285 inclusive, where the sync blocks numbered 276 to 280 inclusive and
281 to 285 inclusive are repetitions of the sync blocks numbered 271 to 275 inclusive.
The sync blocks in the segment 54.17(-24) are the sync blocks in a track
numbered 257 to 271 inclusive, where the sync blocks numbered 262 to 266 inclusive and
25 the sync blocks numbered 267 to 271 inclusive are repetitions of the sync blocks numbered
257 to 261 inclusive., The sync blocks in the segment 54,18(-24) are the sync blocks in a
track numbered 285 to 299 inclusive, where the sync blocks numbered 290 to 294 inclusive
and 295 to 299 inclusive are repetitions of the sync blocks numbered 285 to 289 inclusive.

Thus, during each revolution of the head drum, during a -24 times nominal

30 reproduction mode, 270 sync blocks (18 x 15 sync blocks) of information of the seventh
information signal are read from the record carrier, which is the same number of sync blocks
as in the +24x reproduction mode.

Figure 7a further shows a portion, numbered 54.19(-24), located at the lower
edge of one of the tracks in the group of 48 tracks. This location is a location that can be



repetitions of the sync bl ocks nunbered 249 to 258 inclusive. 10

Thus, during each revolution of the head drum during a -12 tines no-m nal
reproduction node, 180 sync blocks (9 x 20 sync bl ocks) of i nf ormat’ on of
the fifth i nMsrs§a4228 tion signal are read fromthe recomrdTasesodes, which
I's the sane nunber of sync bl ocks as for 20 the + 12x reproductin node.
Figure 5a further shows portions, nunbered 40.19(-12) and 40.20(-12),

| ocat ed 15 read intthe -24)times mdgiaal&Ep&MOminoﬁéby on@ okthe itwo h%s,ginah@p@uu8

tracks. Those | pc ns. ar |0Cc thai. can be r.e he -12
oo om <t i st Japing e sonond arh, B B 0GHag HowaSndidg nd’
pr esent caslecoraing poftivdl, iy pogible e rfaad tat irffeiniatbh in Ae smkbedd: sigadl lramdxﬁg] own

i ncl ude t he ubcode aI recordi ng portion, is possible to read
t he i nf or reRGEEAM: jaffoip thes ﬁe%afémmalgep ‘P‘ﬁ"é&‘?ﬂ"'dl ng portion, also in the

-12 timeg nom nal 1 egHeQHHEplaP Syrn¥0lSoks ?& each of the vanous tnclﬁ)lﬂjd nf>dés @é@@mfeda
sixth information sjgnal bein g recorded in specific seqnen s.in

tracks. ThoRbeVveBRiFeifis OWp dnckiay: snedlock npmering. é‘hsqukdwmwe@lqﬂsrwmns |
48.1 (+24) . MRSE® be discubsed WOW, {9 é:ff&&ntlﬁomﬁty Funfexs fed BiVE 1B ideRfifySthonal s

meant for a reproduction in a reproduc- tion apparatus at a
reproduct i oﬁxa@tde@aomvfcme various segmaentssintantgackoni nal repr oducti on speed

(that is: in the formg?ng%%% Q@nbeTQicP g[xth i nformation signal could be

an information 25 sign as no re i onshi p what soeever with the
first ar@/ ofa) fedenttickipiiyospetdsi+4k somihgrand -4x ndmivali in tatad 100 trickfpldy sync

nave o r ol AUDURaR b R Piadiion of o e bt AT bR O Bl hE,
o nal ey ’f‘f?ﬁ‘??‘.‘“o‘m o BT or e obLal . gt (e
i gnal iy RS ToRRr sk Hat SR bt v Aemvered O | BABRISEFGRdne SifeT o

repr oduced which %ytarmd Tdbﬁn og Reedlutidiesicthe head drum in the trick play répoduztion

Segnont 45 4ampge, P ”?x%ﬁiogﬁpés%ﬁrﬁg@aﬁpﬁ?” bipce el B hechesdt 1 e

first trac khdvfhg the ﬁrsTt BEAMAE Ahe A pﬁﬁtytéya&lﬂ%cﬁs%@ﬁmhbws»mm 99) iRk drdér dnr ack
nunber of the last track in the group’t ack number 47

t he
segnent s ar WhiFk &Sy dEkiTead) dures pResiEkalulign of thy head %EP%W yick play syne block
90 is the first trick play sync block comprising parity information that is read by:the head

having the first azimuth, ;

20 (b) for the trick play speeds +12x and -12x nominal, in total 180 trick play sync blocks are
read during each revolution of the head drum, that is 2 times 90 trick play sync blocks, as
each trick play segment includes a number of 90 trick play sync blocks and one repetition of
each of those 90 trick play sync blocks. Those 90 trick play sync blocks are again numbered
0 to 89 inclusive, in the order in which they are read during the said one revolution of the

25 head in the trick play reproduction mode, where the sync block having the number O is the
first trick play sync block that is read by the head having the first azimuth.

(¢) for the trick play speeds +24x and -24x nominal, in total 270 trick play sync blocks are
read during each revolution of the head drum, that is 3 times 90 trick play sync blocks; as
each trick play segment includes a number of 90 trick play sync blocks and two repetitions of

30 each of those 90 trick play sync blocks. Those 90 trick play sync blocks are again numbered
0 to 89 inclusive, in the order in which they are read during the said one revolution of the
head in the trick play reproduction mode, where the sync block having the number O is the
first trick play sync block that is read by the head having the first azimuth.

First, the trick play sync block numbering for the first trick play signal (+4x



15 27+n. 2, where n is an integer running fromO to 8 inclusive.

Figure 6 further shows two scanning lines 50 and 51. The doubl e arfowed
scanning |ine 50 shows the path that the one head, having the first azinuth
angl e, foll ow09834238r 0ss the record carrier in the +24 ti neRCTIRIIOMAIS -
reproducti on node, during one revolution %1 of the head drum The %ingle
arrowed scanning line 51 shows the path that the other head, havi ng t he
second azi meprodustiphapedd) il he discassed. Tt cher e intereai rof iose ratationnf theoleatlidmesm,

rum s ¢ R SRR AR il ke el SN 1RRaf I 51 00

segnent s 48azirhutAdhglewbasahe trick pdyssegmemt 22.5(Ad) wsd the othenblead scartshthe trickeplayhead

thus reads the trj.ck p S ts . (+24), where,. ] als 10 to 18 10

i ncl usi ve. Segment 2. +J)?¥he§gﬁ€s¥qcfb§@ké% es‘%?%’sﬁ'gfgﬁ(aﬁﬂ&e@%sw&e a
I ength of Iflodkbhuinters funking Gidin O to 44 iNdKREVR, TBE First 2 ¥V bI6ASTH HieSeBmentnC

bl ocks havin nformat| on _contents._as regards tg&gt” CE . . pl ay

i nf or mat i or?gﬁdﬁ"éd‘af’?l“?qlfdg%' 96 blogk gurbers fynning: frpm A5 to gé@l‘ﬁl‘gync bl ocks

are each r epeatg fivél syfic bibeks in the segment 22.5(+W) Rompridite MhePrifaafRMaS for
the +24 tinmes nom nal regproductlon speed can be ~  reallzed as expl ai ned
in the fol |t dellavingiihectS syne hlocksyminsberadi (hinet4 inglusivg hawe Hickyplay sync blogk ocks,

starting fr | {nShuki | ista vk | g LbskicY @@ 8
a1 ack, TUErs S0l B8 ahd & Riphc o'y ok lepfied 2 4 RaTLoRRIA 68 D
the tradR, panigy informationclolowingtthe:45 sync bicsisaummbetal 49 for8Minclusive, thave trjakc

bl ocks in pher t o3l nNcl usive, where the 20 sync bl ocks
nunber ed 3}1%%% b?‘%g(?jls n\(%resz%ntgcbgdgflgﬁ% i nclusive are repetitions of the
sync bl ocks 29 The t8&k plag Isysi Meck mimbesiyg dedotibakabove ist vatid Seratbthe pairs

48. 1(+24) ar he Sync (o]} I track .n ered 43 to 57 . nclusive,
where the s@feﬁgéxﬂm églﬁg‘hgg‘li 2&"23?'{'6)’3‘3‘&}'%’(:1!5 ﬁ?\?g;%atﬁlﬁg play sy@?ﬁ?‘g‘ g;fnbenng

i Ecl usi ve aiseh%s-pp&fﬁbéﬁrszeﬁdf rétdtionyf ke béadeikmliuﬂiee{-ednﬁﬁrﬁpmd&gtlidmfbdsi ve.
The syn oc Ln the seqgnment 48. 11(+2 are t ync . bl.ocks in a
track naﬁr‘oered 60 t§t 18 hysin gi‘%%ﬂ fRle %é&@@@%ﬁ%%@%ﬂ?@bﬁﬁ%@%d 65 to
69 i ncl usi vgmest i€ Aistentifflous ietods thethorfidary betweéMe tsinid Klodks @bmprising e pafityocks

60 to 64. T_h? sync bl ocks in the_ segment 48. 2£+24) are the
information and the other sync blocks in the segment.

Next, the trick play sync block numbering for the second trick play signal (-4x
reproduction speed) will be discussed. In the time interval of one rotation of the head drum,

20 during reproduction at the -4 times reproduction speed, the first head having the first azimuth
angle scans the trick play segments 28.12(-4) and 28.11(-4) and the other head scans the trick
play segments 28.10(-4) and 28.9(-4). The first 23 sync blocks in the segment 28.12(-4) have
trick play syﬁc block numbers running from 0 to 22 inclusive. The first- 22 sync blocks in the
segment 28.11(-4) have trick play sync block numbers running from 23 to 44 inclusive.

25 The first 23 sync blocks in thé segment 28.10(-4) have trick play sync block
numbers running from 45 to 67 inclusive. The first 22 sync blocks in the segment 28.9(-4)
have trick play sync block numbers running from 68 to 89 inclusive.

The two sync blocks in the segment 28.12(-4) comprising the parity informa-
tion, following the 23 sync blocks numbered 0 to 22 inclusive, have trick play sync block

30 numbers 90 and 91. The three sync blocks in the segment 28.11(-4) comprising the parity
information, following the 22 sync blocks numbered 23 to 44 inclusive, have trick play sync
block numbers 92 to 94 inclusive. The two sync blocks in the segment 28,10(-4) comprising
the parity information, following the 23 sync blocks numbered 45 to 67 inclusive, have trick
play sync block numbers 95 and 96, The three sync blocks in the segment 28.9(-4) compris-



sync blocks in a track numbered 74 to 88 inclusive, where the sync biocks =~

nunbered 79 to 83 inclusive and 84 to 88 inclusive are repetitiens of

t he sync bl ocks nunbered 74 to 78 i ncl usive. The sync bl ocks i*h the
segnment 48. 1NOPE28re t he sync blocks in a track 30 nunbercydB®Siols 105 -
i ncl usive, where the sync bl ocks nunbered2®6 to 100 inclusive and 101 . '
to 105 inclusive are repetitions of the sync blocks 91 to 95 inclusive. The
sync bl ocksingrihe parity infornmtignefollowihg Ier2213yna bibckssumshenal 68 wclSinclusize,thaxe k
nunbered 105. 10,119 inclusive resthe . sync bl ocks nunbered 110 to
114 i ncl usi %ké’m W@@yﬁe}vrg%&ﬁ??ﬁ%n{Cﬁlsxﬁ-g inclusive are - repetitions
of tEe sync bl ocks rhexeite glag@9nd blodkhnbetihg désebedrabotverBrvalid Her Ay groupd 6Cks
in the

ogont 48, OHS SEERts 8 28 Hed AREdioRd 284BLA) WsFEsBas o5 12 16,00
i ncl usive, xMeere Thberick play M%l&&k%mﬁmymm%ﬁe&avé forleddh toition of \ee Read 132

to 136 inclusive are repetitions of the sync bl ocks 122 to 126

i ncl usi ve. W& Wyhe -hiBekerroduetins Mnent 48. 4(+24) are the sync

bl ocks in a track nugiefi@ferla3fintiteresthg t8GotSthiQhe YRR c BIRE nBMBEHS: in
nunbered 141 to 5 145 incl usive and tdhe s? nc bl ocks ﬁialgﬁtﬁo 150 are

repet it i ons2 ssgmeAbisgliscontiugusacross trchavadarg getween the syncplocks qomprigiag the
The sync bl - sync blocks in a track
y gﬁhg u&lfggﬁﬁ%n ?ﬁ‘& ﬂE’U&heﬁ‘%g?c"tﬁ?%ghs %?e%:ﬁé’m y

nunbered 153 t I ncl usi ve, mh.re ocks nunbered 158 to 162
i ncl usi V@ and t Fhe 169500 fort ehoksing thntoedes of deBmence]1d the trisk pidy syne blocks

bl boks. 1 ¢ i Pl 9l Mot iRl e Jhx a0 Bick blay Rftod bt mdddtn W'
nunber ed 16Way es &§lainadcdboes isas follavse Thisecheige hasithe edvantagerthat eairyiniPout@anl 76

I ncl usi ve and,.177 t.o 181 inclusive are repetitions,.of_the syng. bl ocks
nunber ed 16§Cf:oenfﬁn§ A2 F‘ﬁs‘ﬂ%?ﬂay @t Tan becBme an 0%80,-#] éecggphrtg {?%Eek s°¥ i ﬁaﬁﬁe
segment 48. EGCehéoding i indeed Sumied bhoakmeitickeplay dak upon recordingp BOC ddirectien 198
G UST VS,  H eonanSptnal repraducon TS The oraia Snsbles k- ditiren e 08 ncoring,

so that eg. more or lesser trick play sync blocks may be required for storing the parity data.

As the parity sync blocks are located at the end of each of the segments, and the numbering
of parity sync blocks (90 and higher) follows the numbering of the 89 trick play sync blocks
(0 to 89 inclusive) comprising the 'real’ information data, the numbering of those trick play
20 sync blocks comprising 'real’ data remains unchanged and can thus be processed in the
reproducing apparatus independent of whether trick play sync blocks comprising parity data
are present or not, or independent of the number of how many trick play sync blocks
comprising parity data are present.
Next, the trick play sync block numbering for the third trick play signal (+12x
25 reprdduction speed) will be discussed. In the time interval of one rotation of the head drum,
during reproduction at the +12 times reproduction speed, the first head having the first
azimuth angle scans the trick play segments 34.i(+12), where i runs from 5 to 8, and the
other head scans the trick play segments 34.j(+12), where j runs from 9 to 12. The first 12
sync blocks in the segment 34.5(+12) have trick play sync block numbers running from 0 to
30 11 inclusive. The first 11 sync blocks in the segment 34.6(+12) have trick play sync block
numbers running from 12 to 22 inclusive. The first 11 sync blocks in the segment 34.7(+12)
have trick play sync block numbers running from 23 to 33 inclusive. The first 11 sync blocks
in the segment 34.8(+ 12) have trick play sync block numbers running from 34 to 44

inclusive,



15 the sync bl ocks nunbered 194 to 198 inclusive are repetitions of the
sync bl ocks nunbered 184 to 188 inclusive. The sync bl ocks in the
segnent 48.6(+24) are the sync blocks in a track nunbered 198%to 212

i ncl usive, WP@8343¥e sync bl ocks nunbered 203 to 207 incl uBcvEBesoos and -
208 to 212 inclusive are repetitions of ti28 sync bl ocks numbered 198 to 202

I ncl usi ve. The sync bl ocks in the segnent 48.16(+24) are
the sync bl ocks in aTherﬁxskIZG)'ncrhlmﬁ@mdlemmm M@%nmmsm@:plamm bloeck
sync bl ocks I gfl&ss n er ed
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bl ocks in the gﬁgment 4 +2 rre.the sync blocks in a track
nunber ed 248%P8EY R Elrgl %H‘E SliSi¥Se sync bl ocks nunbered 251 to 255
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nunbered 26@idcks £drh WwiIEH thel ¥ repbifticfs.t he sync bl ocks nunbered 265 to 269
inclusive 30 and 270 to, 274 inclusive are repetitions of the sync bl ocks

nunber ed®60 to 264 Thcirigkipjy. sync block numbering describegh gbaxgrs "ﬁ‘%@ﬁ? igFoUPs of
segment 48. &\%ﬁt‘" ) ‘34'[1(‘@ OWEg!Q' iAKSrb ﬁtot IZ?EJﬂuswe an8l Wﬂ@?er ©fing 71'3mt B,2 9ﬁ

i ncl usi ve, ere the sync nunber e 86 i ncl usi ve and
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during reproduction at the -12 times reproducuon speed, the first head having the first
azimuth angle scans the trick play segments 40.i(-12), where i runs from 5 to 9, and the
other head scans the trick play segments 40.j(-12), where j runs from 1 to 4. The first 10
sync blocks in the segment 40.5(-12) have trick play sync block numbers running from 0 to ©

20 inclusive. The first 10 sync blocks in the segment 40.6(-12) have trick play sync block
numbers running from 10 to 19 inclusive. The first 10 sync blocks in the segment 40.7(-12)
have trick play sync block numbers running from 20 to 29 inclusive. The first 10 sync blocks
in the segment 40.8(-12) have trick play sync block numbers running from 30 to 39 inclus-
ive. The first 10 sync blocks in the segment 40.9(-12) have trick play sync block numbers

25 running from 40 to 49 inclusive. The first:10 sync blocks in the segment 40.1(-12) have trick
play sync block numbers running from 50 to 59 inclusive. The first 10 sync blocks in the
segment 40.2(-12) have trick play sync block numbers running from 60 to 69 inclusive. The
first 10 sync blocks in the segment 40.3(-12) have trick play sync block numbers running
from 70 to 79 inclusive. The first 10 sync blocks in the segment 40.4(-12) have trick play

30 sync block numbers running from 80 to 89 inclusive.

The second 10 sync blocks in the trick play' segments, being repetitions of the

first 10 sync blocks in a segment, have the same trick play sync block numbers as the sync
blocks from which they are repetitions.

The trick play sync block numbering described above is valid for all groups of



Thus, during each revolution of the head drum during a +24 tines nom nal '
reproduction node, 270 sync blocks (18 x 15 sync bl ocks) of inforngtion of
the sixth 5 information signal are read fromthe record carrier."
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arrowed scannin I ne hows the path that the other
segment 48. 10(+24) have trick play sync block numbers running from 45 to 49 inclusive.
The first 5 sync blocks in the segment 48.11(-+24) have trick play sync block numbers
running from 50 to 54 inclusive, The first 5 sync blocks in the segment 48.12(+24) have
trick play sync block numbers running from 55 to 59 inclusive. The first 5 sync blocks in the

25 segment 48.13(+24) have trick play sync block numbers running from 60 to 64 inclusive.
The first § sync blocks in the segment 48.14(+24) have trick play sync block numbers
running from 65 to 69 inclusive. The first 5 sync blocks in the segment 48.15(+24) have
trick play sync block numbers running from 70 to 74 inclusive. The first § sync blocks in the
segment 48.16(+24) have trick play sync block numbers running from 75 to 79 inclusive.

30 The first 5 sync blocks in the segment 48.17(+24) have trick play sync block numbers
running from 80 to 84 inclusive. The first 5 sync blocks in the segment 48.18(+24) have
trick play sync block numbers running from 85 to 89 inclusive.

The second group of 5 sync blocks and the third group of 5 sync blocks in the

segments are repetitions of the first group of 5 sync blocks in a segment. Those sync blocks



havi ng the second azinuth angle, follow across the record carrier in the
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bl ocks, each s nt conprise 5 sync bl ocks having information
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nunmber ed 62syne bidgks incthe segmenaud9624)t!uv€ lnokqﬂéwgmv dlogk aumbpm tritiriing) fomf 0 to 4
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bl ocks nunbmumisbrs/ funhing Feom Jab l98ih<bies1\%0 (rhe first 5 sync blocks in the segment 54.11(-24)

15 have trick play sync block numbers running from 10 to 14 inclusive. The first § sync blocks
in the segment 54.12(-24) have trick play sync block numbers running from 15 to 19 inclus-
ive. The first 5 sync blocks in the segment 54.13(-24) have trick play sync block numbers
running from 20 to 24 inclusive. The first 5 sync blocks in the segment 54.14(-24) have trick
play sync block numbers running from 25 to 29 inclusive. The first 5 sync blocks in the

20 segment 54,15(-24) have trick play sync block numbers running from 30 to 34 inclusive. The
first 5 sync blocks in the segment 54.16(-24) have trick play sync block numbers running
from 35 to 39 inclusive. The first 5 sync blocks in the segment 54.17(-24) have trick play
sync block numbers running from 40 to 44 inclusive. The first five sync blocks in the
segment 54.18(-24) have trick play sync block numbers running from 45 to 49 inclusive. The

25 first 5 sync blocks in the segment 54.1(-24) have trick play sync block numbers running
from 50 to 54 inclusive. The first § sync blocks in the segment 54.2(-24) have trick play
sync block numbers running from 55 to 59 inclusive. The first § sync blocks in the segment
54.3(-24) have trick play sync block numbers running from 60 to 64 inclusive. The first §
sync blocks in the segment 54.4(~24) have trick play sync block numbers running from 65 to

30 69 inclusive. The first 5 sync blocks in the segment 54.5(-24) have trick play sync block
numbers running from 70 to 74 inclusive. The first 5 syhc blocks in the segment 54.6(-24)
have trick play sync block numbers running from 75 to 79 inclusive. The first 5 sync blocks
in the segment 54.7(-24) have trick play sync block numbers running from 80 to 84
inclusive. The first 5 sync blocks in the segment 54.8(-24) have trick play sync block



I ncl usive. The sync bl ocks in the segnent 54.11(-24) are the sync

bl ocks in a track nunbered 86 to 100 i ncl usi ve, where the sync bl ocks
nunbered 91 W®BB43BIcl usi ve and 96 to 100 inclusive are PCIVIBSA®LISI ons of-
the sync blocks 86 to 90 inclusive. The sggc blocks in the segment® .
54.3(-24) 25 are the sync blocks in a track nunbered 128 to 142 i ncl usive,
wher e the syumabdrs amningnfusm 85 to 89 lelwile133 t 0137 inclusive and the sync

bl ocks 138 to 142 ingl usive, are I&getit'

t.h bl ks.
nunbered 128 to 132 G And thig ‘F?é‘??fspfingélﬁﬁks&&%?gﬁ%“cﬁ@%%ﬁi%wﬁ

54.12(- theXikht grogp 6N sictlodk OF X Segnien Theagic blotieh altbsd $ekohd add third
i ncl usi ve, where, the, sync b] ocks nunbered 119 to ]123 i.ncl usi ve and 124
to 128 incl SEUpEhayedhe éﬁ'&‘iﬂﬂ‘ﬁlﬁ sync blaek aymbers,poiug synecblaaks in the firgt sroup

inclusive fHof WMOE tHel Qek fepbtidnbe segnent 54.4(-24) are the sync bl ocks in
a track nunbered 157 to 171 inclusive, where the sync bl ocks nunbered

162 to 166 incl usi velkfnick play sypebloghrumiesing descaibed ghove 1s walid fopall groupsAf of
the sync bl gg @n@dmﬁg—%t%%(?a éx%xﬂ-@ll“ R&¢KS WHére i runs from 1 to 18. The trick}RapyNC

bl ocks in the segnent are the sync blocks in a track

nunber ed 148yncdlacknumbeting from 0 (0h8R is thusarepsjitive rcarhs ratatiopof dhe head drem in?

i nclusive agd s, 4 . 19
t he sync bl g{clk%“rtlltl}le gy@%ﬁ“ﬁ%@ ?‘8‘13157 inclusive are repetitions of the sync

bl ocks niéhber ed quﬁt;il(:k play4ynd hlotlumirlt?&rs 'ihe 93 yoqmirb [ack bis count woed, stegotedit
54.5(-24 i 85 . 19
st ve, CIRSBE DR R of tue odty e BBE ny oo of YRRl Bl Bk By 1o

to 199 i ncl upradactivnemodsy) et iakiniutn 85 trickeplaysyac bicokkare neadh 8o pwhdmBfakérnintd3 9

i nclusive. 5 . . The sync blocks.in the segoent 54. 14(-24 re
the sync bl BERENGHe geaprtggksmreproﬂﬁ%%f;wciﬂtht eﬁ%rdi‘ﬁ'g‘?‘ﬁs??/ee‘fm’ggn ea%'ﬁg
sync bl ockscountereHSBY Gs the sitﬁ@blbﬂchmﬁt%ete)ﬁ #edrick plgly tshec ﬂyﬂ(rsr{) hld)tctikaby saing ed
181 to 1 i ncJ.usive are repetitions of the sync ocks nunbere 171
to 175 il B%?{’/‘é.a”%“%’%%" E‘Sé‘k%k?lﬁy 8¥Re blocks gn thegeqsd C3UDET. 51 o t he sync

bllocks in a track  The 7-bit trick play sync block numbers TPSB# can be converted in the
following way into the 6-bit numbers RSB#:

1.1 RSB# equals the 6 least significant bits of TPSB#, when the
20 trick play sync block number is smaller than 50 and the correspon-
ding trick play sync block is written by the first head, having the

first azimuth angle.

1.2 Otherwise, RSB# equals the 6 least significant bits of (TPSB#-
25 40). L

Reconversion into the trick play sync block number upon reproduction in a trick
play mode is realized in the following way:

30 2.1 The 6 least significant bits of TPSB# equal RSB#, when the
RSB# is smaller than 50 and the corresponding trick play sync
block is read by the first head, having the first azimuth angle. The
7th bit of TPSB# is then taken '0".

81 to 85 inclusive are repetitions of the sync bl ocks nunbered 71 to 75 °‘



nunbered 214 to 228 I ncl usive, where the sync bl ocks nunbered 219 to 223
I nclusive and 10 224 to 228 inclusive are repetitions of the sync bkocks

nunbered 214 to 218 incl usive. The sync bl ocks i Nt he
segnent 54. 1¥o9dsk28re the sync blocks in a track nunbgeBikogiftidzst 0 214 .
inclusive, where the sync bl ocks nunbered 205 to 209 inclusive and*  the
sync bl ocks nunbered 210 to 214 inclusive are repetitions of the sync

bl ocks nunber ed 2 200mbAviL) 4PsBELSBYG40 The sync bl ocks in the segment
54.7(-24) are the sync blocks in a track 15 "nunmbered 242 to 256 inclusive,
where the sync bl ocks nunbered 247 to 251 inclusive and 252 to 256

I ncl usive are repetiﬁb'% ; IH¥Cob eV € -
The sync bl ocks in the seuﬁ;,esn%l%f%?@4@él§ce %%‘Sﬁé&gﬁl& sel%ﬁi?sa tr_ggilz3
number ed 228r4xotrigk playrepradiction medes wherhdheshaad having ke finghazimutd re3ls thetrizk7

i ncl usi ves a !ﬁ%ﬁpj I . | | :

repetiti gsnslis%y s?,ﬁ%b%{:/lﬁc gc S@%ﬁ%@?@g@égﬁld?@go igg @%“:’éth%}jﬁg& érge %eang ync

bl ocks i n t lthe lwadirevitg te. sBéondHrinmth reade theytrick plagpsie bincks rumbeted 45 to 89
.Wwhere the sync bl ocks nunbered 276 to 280

nunbered 271 t0.2 InBCl USi. V
I ncl usi ve aﬁﬁ%w“e%ﬁgggﬁ?géi%§?$ﬁ%lusive are repetitions of the sync bl ocks
nunbered 271 to 275 incl usive. The sync bl ocks in the

segnent 54. z blaocks in a track nunmhered 257 71
i ncl usi ve, ere th c bl ocky nunmbeped., to 26p inclpsi dd 25 “; he
sync bl ocksﬁnunbereg?g to 271]i ncl uglﬁve gr@ésrepet tions 3* fyhe sync

bl ocks n red 267.to 261l]1nclusiye. ,Jhe sync| bl ocksghn e seg t
54.18(-2 re thelsg%x@ugxl ocks {n a 0"t'r4 ck nunbgr ed 28gb1’0t9299

i ncl usi ve, €re the SyYync bt OCKE numbered 290 t0 29 | Nl UL ve —and 295
to 299 incl ysive ZPEEEWR i tiong of thdS syn¥ bl ocks nunbergﬁ-ﬂ?g to 283’

I ncl usi ve. e e P T e O B O o=t e r um
during a -24 tinmes nom nal 30 reproduction node, 270 sync blocks (18 x 15
sync bl ocks) of i nfoDUpest canversiont, he exgdained 4bove, the R8BS rarmnss follows:gnal are read

U7

fromthe record carier, which is the same nunber of sync bl ocks as in
t he +24x reproducti on node. Figure 7a further shows a
portion, nUHMR\- Zx), tycated_dat tie 1 ovel €dge _Or _one of Jt he
tracks i Wtlle group RSB#8 track$. Thi TPlde@8B'®n is h | oc TPIRsAtk 8BS can fpe
1st azimuth 0...49 50 ... 54
2nd azimuth ' 5....49 55...5

As can be seen from the second table, the value 40’ given in the formula under
20 point 1.2 above, cannot be a higher value, as in such cases, the RSB# for the trick play
parity sync blocks would become smaller than 50, and thus trick play sync blocks read by
the head having the first azimuth would have equal sync block numbers, which is unac-
ceptable. Further, the value to be subtracted from TPSB# cannot be smaller than 36, as, in
this case the RSB# for the trick play parity sync blocks read by the second azimuth head
25 would run from 59 to 63. 63 is the highest number than can be represented by the 6-bit RSB
word.

Next, the format of the trick play sync blocks will be discussed with reference
to figure 8. A trick play sync block has the same length as the other sync blocks in the main
data area 12 of figure 1, in which the first digital information signal is stored. A trick play

30 sync block is 112 bytes long and comprise a sync word of 2 bytes long, an identification
portion 60, denoted ID, a header portion 61, denoted ’main header’, an aux byte 62, denoted



20 read in the -24 tinmes nom nal reproduction node by one of the two
heads, in the present case, the head having the second azi m_Jt%‘A_s t he
| ocation shown includes the subcode signal recording portion, 1t is
possi bl e to WOH3423® i nformation in the subcode signal recmujvmwlss
portion, also in the -24 times nonm nal repgoduction node. 5

The trick play sync blocks for each of the various trick play nodes

descri bed ’data-amizsbamd &date ardach4, whsich ik 104 bytes lop gs’YhmdatlﬂkaAdm)mnn@}r The

ai 1o et 1 e 4S5 SyBEPESH B g by Blraine fjnd iBSHE W imbud

of the vanmgn;als;emmsrnmtyhytestrack As a general rule, it
can be said that: for the trjck p S _+4X m nal _angd_.- 4Xx
nominal, in total 105'5' %R“‘*&Sé@e %%yms%a‘él@ ‘Efestﬂ TR ﬁﬁ gggwes
revol uti gn @iﬂtytﬁﬁbft@aﬂatdﬁ Ltﬁébiuhegtdb‘; &Qhéuits7blomie&nﬁﬂm%desm 61, are

I nformation of the trick signal’s in question . and 10 }KFQC bl ocks

conpri si ng AYalpbls for 5t°“'igrﬁ 3yotync Piogk sumber; FRIBY, althgpueh I TRIRKISs are

numbered 0 £gyr&led ACA Pbitfimber THR6-6if AEhbdrthat can b¥Vofdd ih Ry sidbfts @ﬂbsdél’” ng
one revolution of the head drumin the trick play reproduction 15 node,

where the t Hedwtelis degefed ps BER#0 is the first trick play sync block read
by the head h t
y the hea VEfhek ' ulkipbly bl Bou il B e ticE YRS sPAeOBI SOt Re

nunbered 90 to 99, in e are rea I ng one

revol ut ilén trickipay speectidgntifiar idangifies ﬂlhémkplékmﬂynti%G&"'Mx gbits t he
f t ot k
by~ the. heaq"erd i ot B fachARELR, s B ik b} eER shlBekf Gbrd 5 SfcFFin
speeds + 12theawd remﬁningdm's ibgland by of mednlytel‘mintﬁg'uod@.plnaaﬁdmn@ theonMBmannﬁer

d duri I fot hat .jsS.2 1] 9 k_pl
Gync bl ockonéls b bEUBiEdh Ut ek vl RERIRE I ordet T idelosy 4 ERE B O F P
pl ay E Iync blrmkhﬂa)aspg%d)mnﬁmaiyi the aﬁbmti-xgllc play sp@hdmuﬁhhmsshmeg)a tmokqﬂajph;gr;c
sync se i C S 0 t o
5" nol w5t v BlofF 5t the S e i PRI b PR MG B R P e S 10 gt

revol ution 9f intthe man hda@édartd61, f’@e‘ﬁ m%ks Raf Ye hﬂrf@ﬂuﬁﬁhg)mefm&lonvfﬂ&&ﬁiet he
sync bl ock havi ng the nupber O i's first tricgk gﬁely %nt%atbtixg%l% t hat

is read by MaEe AESHCAIYi %2Ibﬁé”qfflrbstb2 s9mptiterihe direction iden
word 10’ means that the trick play sync block is meant for a trick play speed in the forward

direction, whilst the 2-bit word '11’ means that the trick play sync block is meant for a trick
20 play speed in the reverse direction. In addition, it should be noted that the bits by,by= "00
in byte 70 means that the sync block is a sync block comprising *normal play’ data.

Normal play sync blocks as well as trick play sync blocks may comprise
dummy data. That means that the data area 64 of such sync blocks comprise useless
information for the trick play speed for which the trick play sync block is meant. The 2-bit

25 word b,,b, of the byte 70, when being equal to '01’, means that the sync block in question
comprise durnmy data. For such dummy data sync block, it is thus not possible to store the
direction identifier at that same position in the byte 70. In that situation. the two bits by, and
b, of the byte 70 are used. More specifically, when the bits b;,b, equal "01’ (dummy data),
the bits by,b; have the following meaning:

30
b,,by = '00°, means dummy data for 'normal play’.
by,bg = 01’, means dummy data for trick play forward.
by,bg = *10°, means dummy data for trick play reverse.



(c) for the trick play speeds +24x and -24x nominal, in total 270 trick
pl ay sync bl ocks are read during each revolution of the head grium
that is 3 tinmes 90 trick play sync bl ocks, as each trick play segnent
i ncl udes a moseaz28f 90 trick play sync bl ocks and two rep@crugssasissf 30
each of those 90 trick play sync bl ocks. sghose 90 trick play sync bl ocks
are agai n nunbered O to 89 inclusive, in the order in which they are

read during the sai g ilGe &ideht inkOfh&! 2-bit ords coultERéle ibBerd fiied tak iaft laltrmagve.
reproduction node, where the sync bl ock havi ng thg%fnu, e{ i S (tlhe 1°
first tri cHFopinsanes, . bl 5ck0'telld haye meagf dummy, dat otﬂglgvam orwazd and

azi muth.  could have meant dummy ddis frickiphey fevés& Pl ay sync bl ock numbering for
the first trick play gjﬁgnal (+4x

21 r epr oduct i énfusthesfesturg that should;bediscyased iy the time stamging Af BickRAYor one
Cati : . T . ! : .
rotatio iO 3#%%1%]%?9}% Hﬁn?lgg %ggfg rkh&gn EP e QU RekeRdhed s mblde ihihisi ré®pect to US

r epr oduc aving the first azimuth angl e
scans the t%37%183, documeghbitin Zme, lixt of yelated| dodwenentshand inteseptiond ppplication WQ

| a + . J I 0 |
D278 ey n DS, eyl p i e ek o beighon AR THS abchnlen REHIEE e
i ncl usi ve. rédoedihg of MPFEG paokets incciesondreatries, whepedine stamps @2 addedstp anaMBEGr i ck

pl ay sync bl aqck nunbers r i ng,from.a4s to.89 ingclusi .

The five sﬁ@‘%f’%‘&?’ﬁva @Hgﬂ%g keSS subseqyently r%‘%%'l sﬁ’gta?ﬁ%d“ﬁ%%’t%e PaFor ma-
tion, fobl aywraag fidne theTecrd catdien,Cthis timendamipeid rétriecediffomnhbd packeteandheed: farr i ck

pl ay sync bl ock, nunbers 90 to 94 i nclusive and the five sync blocks in
t he segnentS“EP}Y’BQﬂlﬁpat?gﬁﬁF F&?ﬁg"f‘??é“%w HLPYPY- i nformation, fol | owing the

45 sync bl ocks nunbeiggle 49 showsSw B MEEG Sandpoit Satlet, Githich is 188! yyestymys; ib! ock
nunbers 95 to 99 inclusive. The trick nc bl ock

. 1 lay s
nunber i ng diteed indte whwquent SyRedplpeksy Broressnecifigallyy; the data aPea%Aagﬁmmbge—
22.1 (+4) anflediZyhd bbbkt FirstVASHabkdt hbsieP 98, wilieR i 4 byks RIngyisSvdred i Meldata area
nunber i ng I's thus repétitive for each rotation of the head drumin the
+4 ti medsr e of the fishofnthe éwo sync blocks, denoted SB. Next, 92 bytes of the MPEG packet are
stored in the remaining portion of the data area 64a of sync block SB,. The remaining 96
bytes of the MPEG packet are stored in the data area 64a of the second sync block SBy .

The time stamp corresponding to a transport packet is stored in the packet header 75. This is

shown in figure 11. More precisely, the time stamp for 'normal play’ data is 22 bits long and
20 is stored in the last 22 bits of the packet header 75.
The 22-bit time stamp for the 'normal play’ data has been divided into a TSL
(time stamp low) portion and a TSH (time stamp high) portion. The TSL portion is 18 bits
long and runs cyclically with a modulo value of 225,000, for an apparatus in which the head
drum rotates with 1800 rpm, or with a modulo value of 225,225, for an apparatus in which
25 the head drum rotates with 1800/1.001 rpm. The TSH portion is 4 bits long and runs
cyclically with a modulo value of 12. Upon each return to 0 for TSL, the TSH value is
increased by one.
A time stamp counter is available in the recording apparatus to be described
later. For the generation of time stamps for the MPEG packets for a "normal play’ informa-
30 tion signal, the time stamp counter has a period equal to six revolutions of the head drum.
The time stamp counter generates, in the present example, the 22-bit time stamps in the form
of count words with a clock frequency of 27 MHz.
Trick play information for a specific trick play speed can be obtained from an
MPEG data stream by retrieving packets comprising I-frames, well known in the art, from



15 It is thus interesting to note that the trick play sync
bl ock nunbering in a segnent is discontinuous across the boungdry

bet ween the sync bl ocks conprising the parity i nformati on and the

ot her sync Woes3#22n t he segment. Next, POPIBRSBAWRS pl ay -
sync bl ock nunbering for the second triclkigpl ay signal (-4x R
reproduction speed) wll be discussed. In the tine interval of one rotation
of the heammmmsm agd seping thest pavke in ttieeﬁeﬂplhymbim-oduct i on

speed, the first hegd.havin theflrs azi {s' ck
ploay segnents 28.12 T étﬁﬁ’g Tif( wzf)‘ % Saﬂ?mu g%s scansa}%me’rl

pl ay segzrrgraﬁlasﬁ fop ﬂre@enaanbrzﬁf e étlhmpﬁr foz the ﬁ?ﬁ@kﬁcmng fortal wick glaynnfotma .
segnent trick play s nunbers r to
22g| ncl usi ¥en (s‘ﬂ‘?él Elﬁs jme starop cou éqcﬁogﬁ%uai) one ey %Hig%ﬁl)&ﬁ'?v
trick plsy ThetigndXdtaRyK coMnte? Gefiertites) th ke Hresemt aﬁuﬁpﬁz 20-bitroountswvords with a clock

The first 23 sync l.ocks in the segnment 28. 10 &é{lave pri 1PPZ%V gf@g.!

bl ock Treguiney © P&Wﬁgmqwa@mpé%ﬁhe.% & W‘E‘t A\ Heor

bl ocks in e @ ?o&)%ﬁion, identidR ¥tk "I'SU&:d?th@lVdeS&ﬂﬁd lab@ﬁal%a tERIrMal

runni ng from 6¢ t08 I ncl'usi ve. he nc bl oc S|n

the segmenplaygime stamps, agdsr TS g merpammhigh)parseto ﬂ'ﬁﬁ' Tuns cych nthtp B
the 23 sy n%@%%& gg@b@f]sﬂ ﬁ,raggu% \mg} the ind&y dxlﬂﬁivl%tattés'wﬁlﬂl PACRYrpRY 106 mmo.pk

nunber s sync bl ocks In the segment 28.11(4
corrpr i sihg madslopeatue of 225,225 fﬁr@nrmpamtns irf wmcb\medgad deunp potatos, with 18 é 001

nunber ed ng&oirfﬁ g 1‘§ﬁc IpUﬁiqu 2 b E Zon%[}dn? Eueﬁl 11&)'1? C@vi%n ﬁﬂ?@? Giul HW?%& 2 to

94 incl usi Wo sync conpris
the parity eatH returatte Orfor TSL) theiTSH’ Wahe?ersgmsbdtHymnksAsl aresulte theqBrivd o6 TSL

sync. bl ook SATAl Pif g afp st B b rdm AT e ik Biaf e oy OBt i

22 | pgribdie vmhrthé yné fﬁvolnﬁaﬁ bDthe hiaal Bmm' Mhe tine sBitngs gounteb lisynshnoniztkr ed
|6§C|t 85|8 | an u(?le\{ﬁéd SWltC% pulse n Iaﬁl; ppel tlﬂ rc]eca glargtCk nUITber s 97 to 99

The 20-bit time stamp is stored in the packet header 75 of the first of two
subsequent trick play sync blocks in which the MPEG packet corresponding to this time
stamp is stored, see figure 12.

A transport packet for storing in two subsequent trick play sync blocks thus has

20 a time stamp and the two subsequent trick play sync blocks in which the transport packet is
stored have corresponding trick play sync block numbers that relate to the position in the
tracks where those trick play sync blocks are recorded.

From the time stamp added to the transport packet, a nominal trick play sync
block number for the two trick play sync blocks in which the transport packet is stored can

25 be derived, using the following equation: *
NTPSB# = int [(k + n/N).90/4],

where NTPSB# is the nominal trick play sync block number, N is a constant which equals
30 225,000 in a recording apparatus in which the rotating head drum rotates with 1800 rpm and
equals 225,225 in a recording apparatus in which the rotating head drum rotates with
1800/1.001 rpm, n equals the decimal value of TSL and k is the decimal value of TSH’.
Next, the two subsequent trick play sync blocks are recorded in specific
positions in one or two tracks on the record carrier. Those positions correspond to the actual



The trick play sync bl ock nunbering described above is valid for all groups
of four segnents 28.i(-4), 28.i-1(-4), 28.i-2(-4) and 28.i-3(éﬂ$,

where i equals 4, 8 12, 16, 20 5 and 24. The trick play %ync bl ock
nunbering i s {hiS¥petitive for each rotation of the head PCVIBSPRY i n the
-4 times reproduction node. 31 It is further again® -
interesting to note that the trick play sync bl ock nunbering in a
segment is BRCK PRt YRS block gumbas, 4%@'12669&?5 ystpred i Ehess rick PIAY SR Blogls.

conprising the TR relaton DéEtREEPIne QBuANEHcE PRy Syridalodkyrifmblet ATIPSBY Bf hltfick
segnent. 10 The reason for choosing the order=of occurrence

of the trichayswng blogkangthe reminal trick play synccilogk numbey NTPSBY derivednige izhg f or

the +4x andypdXistdowCds .reproduction node in the way as expl ai ned
above is agbl?ci)g(lisov?/s. Tﬂlg‘v%hoi ce has the advantage that carrying out an

ECC encofling on the trick play data can become an optional recording

feature, or, if the SB#%@%%S%?& gésarried out on the trick
mg, E orrection

pl ay data upon recor c may becone an opti onal
reproduction feature. The format enables a different ECC encodi ng, SO

that eg. nore or le . trick.pla ¢, hl.ocks. may .be r i hed f storin
t he pa?i ty data. Sﬁ% "faﬁeﬁdgﬁ\%“%@ﬁégdﬁ%%%mar efeo%ﬁ%(}ﬂ% sylngélog%d ofg
ﬁacﬂ o; ]Ehleilnslagiﬁghrphﬁ,ofanﬂcl_t piay rpumf hIsi regarded_in lzma‘ trmtsl ok yhesrﬁamdtthﬁiekk. ﬂuﬁﬂ%oﬁmd
I er ol l ows .t he. nunbeyi ng of the tri a ync ‘0CKS,, fo
B0l vl J0° ey ot e B T s Rlnot {55, Y wran i e ppsiion Synere . SBimatiy shopld

those tric kh@b%ﬁer?féwﬁmcsohha% befferihdridri Jor dt@ﬁlg' thél piokets thl fiem acieasnged
and can thus bhe processed in the repr oduci ng ggpar at us i ndependent of

whet her t r i SR UpPRIERTEAUSTigR ReedcRhbritaq lagpepAhe #RoVa dprpula makeg cleap that  fickyr
not, or i ndﬁ@f@ﬂ@%&fmﬁﬁsggrﬂaﬁr%qumaewaﬁwke@ fsIrEdbrdR A 1Y SAe iR 58 the

conprising parity data arfe present. xt, the trick play
sync bl ock RHAMBAIHOSOR OF in & &raeinpartien or latrr. Bubyeven e recorded ipan earkigrrFchuct i on

speed) il '%Q?.ﬂbﬁqyﬁsﬁ%red that (hE &i&lﬂ@a} fogﬁ Yahiffft b0 ro" iR @ fiohe head
drum uring reproduction at f + ti mes reproduction speed, the
first head Yiawehip tithe, dypongeproductiomzi nut h angl e scans the trick play

segnents 34.i(+ 12) Tmﬁﬁmké\%asﬁb%‘%ol%%& %%ﬂ ﬂ?engircﬁﬁgayfinfoméicggsf ad

scans the trick play segmnmen ere rom . The
first 12  recorsgd on iheorekard icarricnewberg iteshould de noted 2Dat,slven ATPEBY jsichgsesync

bl ock nunber s ,yunni f.romO to 30 .11.inclusiv The, first 11 s ocks
e Seonamaties A i OBty h: P wmick mia Siot ot navine ' didk g sik Hiodk 7 ¢
from 12 200 Riinben ATRSB#E-90 Tk gecbided tdufidg tieeevidus abwolitiontdf eheshggd@inim S¢hilst,+12)
e 1, RN BERD B Seor e LR S % 55 SRSy e

I rst sy :
bl ock nunbefriek Py syRe biokl MumBer! ATHIB-90 is recorded during the subsequent revolution of the

head drum.

Next, an apparatus of the helical scan type, for recording the trick play

25 information on a longitudinal record carrier, is described. Figure 13 shows the recording
apparatus which comprises an input terminal 111 for receiving a video signal and a corre-
sponding audio signal. The video signal and the corresponding audio signal may have been
encoded into transport packets included in an MPEG serial datastream, well known in the
art. The input terminal 111 is coupled to an input 112 of a 'normal play’ processing unit

30 114, Further, a "trick play’ processing unit 116 is provided having an input 117 also coupled
to the input terminal 111. Outputs 119 and 120 of the ’nbrmal play’ processing unit 114 and
the ’trick play’ processing unit 116 are coupled to corresponding inputs of a multiplexer 122.
The 'normal play’ information as well as the ’trick play’ information will be recorded in the

main area recording portion 12 of the track shown in figure 2.



B o o e DR T

I ncl usi ve. 23
The first 12 sync blocks in the segment 34.9(+12) have trick play gyne

bl ock nunbers running from45 to 56 inclusive. The first 11 s e )
bl ocks in t NEORRMBnt 34. 10( +- 12) have trick play syReVBrE®Shunbers
running from57 to 67 inclusive. The fir& 11 sync bl ocks in ™ he-
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trick play,sync _block nunbering for the furth trick. | liaf=d2Xx 15
repr oduct i SRUESRERRSTRF FOTTEREOY F’gcé)ﬂ%rs‘é'ﬁt. F%%%ﬁ@“?’i %%%%e%g@rgﬁﬁc}%é l%ot ation
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speed, the first _head havi&ﬂg IEe fi_rg)t ) azi rrutbh.a(r!}%lt e . ca grmtpﬁ trick -
pl ay selfheAtdio)ipforpation and, the trick;play, jptormatin, 80 ag,togobtaip i< gagt BFAer head
scans the tgdwikinRh@porE6s TR bEthé Qndin sigrRal reddiERE portion! NS id figure 2, and #h théhe
first 10 sync bl ocks in the segnment 40.5(-2) have trick play sync

bl ock nunb@pgiontfih efthe syne bhocks, sge Sigures §anddlve. The first 10 sync bl ocks
in the segment 40. 6@54&&@?&&%}?&%&5{%‘&@0&%‘ lepli Eierator 130oFaAdIRg thenPhd1]
sync

from10 to 19 inclusive. Th rst ocks in the segnent 40. él 12)
and ID information for the sync blocks, such as shown in figure 8. After combination of the

15 signals in the combining unit 132, the combined signal is applied to a unit 134, in which a
channel encoding is carried out on the composite signal. The channel encoding carried out in
the encoding unit 134 is well known in the art. For an example of such channel coding,
reference is made in this respect to US-A 5,142,421, document D3 in the list of references.

An output of the channel encoding unit 134 is coupled to an input of a writing

20 unit 136, in which the datastream obtained with the encoding unit 134 is recorded in the slant
tracks on a record carrier 140, by means of at least two write heads 142 and 144 positioned
on a rotating head drum 146. The write heads 142 and 144 have head gaps with 2 mutually
different azimuth angle, so that (e.g.) the head 142 write the tracks having an azimuth angle
from bottom left to top right in figure 1 and the head 144 writes the tracks having an

25 azimuth angle from top left to bottom right in figure 1. Further, a time stamp generator 147
is available for generating time stamps for the normal play processing unit 114 and the trick
play processing unit 116.

A microprocessor unit 148 is present for controlling the functioning of the
various blocks, such as:

30 - the control of the normal play signal processing block 114 via the control connection 150,
- the control of the trick play signal processing block 116 via the control connection 152,

- the control of the subcode signal and auxiliary signal generator block 124 via the control
connection 154,
- the control of the error correction encoding block 126 via the control connection 156,
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from 15 the direction identifier are generated and stored in the trick play sync block at the location
described above. Also, a trick play sync block number ATPSB# is generated in the way
described above and stored in the trick play sync block, and a time stamp is added to each
packet in the various trick play information signals.
Next, the trick play sync blocks and the 'normal play’ sync blocks, generated
20 by the normal play signal processing unit 114, are combined in the multiplexer unit 122,
such that, for recording information in one complete track by one of the heads, the sequence
of sync blocks of the normal play information and the trick play information is such that the
main data area 12 of one of the 48 tracks shown in figure 1 can be created.
Subcode data and auxiliary data is added and an error correction encoding is
25 carried out on the combined normal play data and trick play data so as to obtain the parity
information for the track portion 12b. Further, sync words and identification information is
added. Next, a channel encoding step is carried out on the information prior to recording the
information in the tracks.
It should be noted that, upon recording groups of 48 subsequent tracks, two
30 tracks in each group, that are the first and the last one shown in figure 1, are devoid of any
trick play segments. This enables the possibility to realize editing, where the edit points can
be chosen exactly at the location of the two tracks that have no trick play segments recorded
in them.

An embodiment of the time stamp generator unit 147 will be described
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Those sync stbalm%% kv?a the output 172b to the trick play processing unit 116.

The reason for the frequency division by a factor of 4 in the frequency divider

20 176 is the following. Suppose that the NP time stamps from the counter 174 would have
been used for time stamping the packets for the first trick play signal. Upon reproduction at
a speed 4 times the nominal speed, those packets would come with a speed 4 times higher.
By dividing the frequency of generation of the time stamps by four, as in the frequency
divider 176 and using those time stamps for time stamping the packets of the first trick play

25 signal, the correct timing for the packets of the trick play signal upon reproduction in the
trick play mode can be regained. Further, in order to obtain the correct timing upon
reproduction of the -4 times trick play signal, it is required to reverse the order of generation
of the time stamps as a function of time. This is realized by reversing the count values in the
reverse counter 180.

30 The frequency of the clock pulses supplied by the frequency divider 176 to the
frequency divider 182 are now divided by 3 in the frequency divider 182. The value 3 relates
to the ratio of the second trick play speed (12x) to the first trick play speed (4x). The clock
pulses, divided by 3 in frequency, are supplied to a counter 184, to a reverse counter 186
and to another frequency divider 188. The counter 184 supplies the trick play (TP3) time
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reproducing information from the record carrier 140 obtained with the recording apparatus of
20 figure 13, The reproduction apparatus comprises a reading unit 250, having at least two
reading heads 252 and 254, for reading information from the slant tracks on the record
carrier 140, The one read head has a gap with an azimuth angle which equals the azimuth
angle of the write head 142 and the other read head has a gap with an azimuth angle which
equals the azimuth angle of the write head 144. An output of the reading unit 250 is coupled
25 to an input of a channel decoding unit 254, The channel decoding unit may be adapted to
carry out a 25-to-24 decoding on the signal read out, so as to convert 25-bit words in the
incoming datastream into 24-bit words, such as disclosed in document D3. Next, an error
correction is carried out in the error correction unit 258.
The error correction unit 258 is used for carrying out an error correction on the
30 information read from the record carrier in the 'normal play’ reproduction mode, on the
basis of the parity information read from the portions 12b of the tracks, see figure 2, and the
parity information stored in the portions 64b of the sync blocks, see figure 8. In a trick play
reproduction mode, only an error correction based on the parity information stored in the
portions 64b of the trick play sync blocks is (can be) carried out.
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For enabling a trick play’ reproduction mode, the reproducing apparatus is

15 further provided with a tape servo control means 270 which generates a control signal for
controlling the speed of the record carrier 140. More specifically, the control means 270
generates a control signal during the ’trick play’ reproduction mode for transporting the
record carrier 140 such that, in the first trick play mode with the record carrier speed being
+4 times the nominal reproduction speed, in accordance with figure 1, the head 252 exactly

20 crosses the tracks in accordance with the lines 24.1 and 24.2 and the head 254 exactly
crosses the tracks in accordance with the lines 26.1 and 26.2 in figure 1.

In the second trick play reproduction mode, with the record carrier speed being
-4 times the nominal reproduction speed, the control means 270 generates a control signal
such that, in accordance with figure 3, the head 252 exactly crosses the tracks in accordance

25  with the lines 30.1 and 30.2 and the head 254 exactly crosses the tracks in accordance with
the lines 32.1 and 32.2 in figure 3.

In the third trick play reproduction mode, with the record carrier speed being
+12 times the nominal reproduction speed, the control means 270 generates a control signal
such that, in accordance with figure 4, the head 252 exactly crosses the tracks in accordance

30 with the lines 37.1 and 37.2 and the head 254 exactly crosses the tracks in accordance with
the lines 36.1 and 36.2 in figure 4.

In the fourth trick play reproduction mode, with the record carrier speed being -
12 times the nominal reproduction speed, the control means 270 generates a control signal
such that, in accordance with figure 5, the head 252 exactly crosses the tracks in accordance



15 one bit during storage of the trick play sync bl ocks on the record
carrier. The 7-bit trick play sync bl ock nunbers TPSB# can
be convertedv%d"ltm%sag28 following way into the 6-bit nunbers RSB#:

1.1 RSB# equals 6 | east significant bits of TPSB#, whenPtHEBIYEpL3S
trick play sync block nunber is smaller ti3n 50 and the correspon-*

ding trick play sync block is witten by the first head, having the, .
first azi nut’%‘h%]v’%ﬁ 42 and the head 254 exactly crpsses thefracks incaccqrdance the ling 44 4n
| east signi fgaY, bits of (TPSB#- 25 40) . )
Reconversion into the trick play sync bl ock nunber upon reproduction in a
trick pl ay nodeln the fifth trigle play yeprpduction mode, withyiip record garrier speed being
2.1 The 6| te SLORL | e ; :
RoB# 1'a amar oy ppAnt i rephaodtn shEad el Heli 7 4ERkrkBPa control signal
bl ock i s & eauthithatf incackcordgtcehwitttifigura b i lehe 252 exactly erosses theatnagks in Feordance
7th bit of LEpRfe life 566 ﬁx@lﬁ@dﬁ)d, ¢xactly crosses the tracks in accordance with the line 51 in

figure 6.

In the sixth trick play reproduction mode, with the record carrier speed being -

24 times the nominal reproduction speed, the control means 270 generates a control signal

10 such that, in accordance with figure 7, the head 252 exactly crosses the tracks in accordance
with the line 56 and the head 254 exactly crosses the tracks in accordance with the line 58 in
figure 7.

The record carrier transport control realized in the way explained above is

named: track select transport control, in the sense that specific paths across the record carrier

15 are selected for reproduction in a trick play reproduction mode, said paths beginning at
specific tracks on the record carrier. Further, those paths are chosen such that at least one of
the two read heads is capable of reading the subcode information recorded in the recording
portions 4 of the tracks. In figure 1, this is the head following the paths 24.1 and 24.2. The
head following the paths 26.1 and 26.2 is not capable of reading the subcode recording

20 portions 4, as it scans the subcode recording portions of tracks having the wrong azimuth. In
figure 3, this is the head following the paths 30.1 and 30.2. The head following the paths
32.1 and 32.2 is not capable of reading the subcode recording portions 4, as it scans the
subcode recording portions of tracks having the wrong azimuth. In figure 4, this is the head
following the paths 37.1 and 37.2. The head following the paths 36.1 and 36.2 is not capable

25 of reading the subcode recording portions 4, as it scans the subcode recording portions of
tracks having the wrong azimuth. In figure 5, this is the head following the path 42. The
head following the path 44 is not capable of reading the subcode recording portions 4, as it
scans the subcode recording portions of tracks having the wrong azimuth. In figure 6, this is
the head following the path 50. The head following the path 51 is not capable of reading the

30 subcode recording portions 4, as it scans the subcode recording portions of tracks having the
wrong azimuth. In figure 7, this is the head following the path 58. The head following the
path 56 is not capable of reading the subcode recording portions 4, as it scans the subcode
recording portions of tracks having the wrong azimuth.

The reproduction in a trick play reproduction mode will now be explained in
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27 2.2 O herw se, TPSB#=RSB#+40. Next
follows a table show ng the trick play sync bl ock nunbers TPSB# for t he
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reads the tri pl ay sync bl ocks nurrbﬁred O0to 49 inclu 90 to
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TP parity 3®brss oflififormation of ’mclcqﬂa)azflmﬂuhﬂa read by the two heads dunng One revoligion of
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TP parit g/ azi nmu 0 49
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55 ... 99 As soon as a sync block is read, having a trick play speed identifier which is
stored in the two remaining bits b,,bs of the byte 72 in figure 9, which corresponds to the
trick play reproduction speed in question, and further the direction identifier identifies a trick
play speed in the forward direction (the bits b,,b, of the byte 72 in figure 9 being equal to

10 ’10), the sync block read is detected as being a trick play sync block f;ar the +12 times
nominal reproduction mode and stored in the trick play processing unit 262 for further
processing,

For the -+4 times reproduction speed, as well as the -4 times reproduction
speed, the parity data read from the record carrier during one revolution of the head drum, is

15 used to carry out an ECC on the trick play data retrieved from the record carrier during that
same revolution of the head drum. For the other trick play reproduction speeds the repeti-
tions of the trick play sync blocks are used to carry out an error correction on the reproduced
data,

The trick play sync block numbers for each of the trick play sync blocks can be

20 derived from the RSB# stored in the 6 bits by to bs of the byte 72, in the way as explained
above, using the knowledge about which head is in reproducing contact with the record
carrier. When having derived the trick play sync block numbers, those numbers are used to
store the trick play sync blocks in specific memory locations in a processing memory
included in the processing unit 262.

25 It should be noted here that the use of the trick play sync block numbers is
preferred over the use of the sync block numbers for storing the trick play sync blocks in the
processing memory. The trick play sync block numbers directly relate to the memory
locations in the said processing memory in which the trick play sync blocks are to be stored.
Using the sync block numbers instead, would require a conversion table to convert the sync

30 block numbers into the corresponding trick play sync block numbers in order to store the
trick play sync blocks at their correct location in the processing memory. This conversion
table thus has to be stored in the reproducing apparatus. Such conversion table, however,
would prevent the recording/reproducing system described from being ’forward compatible’,

in the sense that, if another correspondence between sync block numbers and trick play sync



As can be seen fromthe second table, the value '40" given in the formul a |

under 20 point 1.2 above, cannot be a higher value, as in such casgs, t he

RSB# for the trick play parity sync bl ocks woul d beconme snaller than
50, and thusWA%#228| ay sync bl ocks read by the head hab§FHBPMPM3% | r st
azi muth woul d have equal sync bl ock nunbeB8, which is unac- ceft abl e.

Further, the value to be subtr_act ed fro.m TPSB# cannot be s[ml | er than 36,
as, in bleck ntsrab@s wete ¢hOBPn inoy nevh wersion jof Phearpcqrdingireprodusingtiysierss suabad by

D oo O 5 Bt okt AR O o3 e e new

Next, the feystemt. of the trick play sync blocks will be discussed with

he other sync. bl ockoufit sl E ol KAE nibek nitBS, ffoRfe of  ihef

the firsts dplay tsp:ic bluéhs fomethe facori Gurddr besomésanerd. fleAiblls, @k aftriely pla§ sgnmislodk ock

Is 112 byte Ion se a C rd of, 2 Ion

| dent 11 Lat PRV & SooRihs A plag gy B RUfmjep,can,bf Saed At g RTAYs Plitonin ek
‘'mai n headebn meaﬂc@dm:btéf fﬁaryﬁ\@ﬁm'% ?dsmon, the sync block number will change. The trick
28 'dat a-aux'. and a data area which is 104 bytes I?wg The data

area 64 hasPl¥&RS Ypck numbeg pall agh seﬁhag@my{eesodsmaavaesmwaep grefhe,in

si gnal (onepgj s&xﬂf’ol%@d)ré@m&ﬁé’%ﬂ&l@ it W05 Mble@Mt the correétdBEHioN i pRodesd-i t Y
bytes. igure 9 shows the two bytes 70 and 71 of the

mai n healfer ingrmemery. by ad"ditm 80 guemagy sEase js EeAYirad; fos Storingthe; cpnversign fgblesand
b[err] to bfgr of the main header area 61, are

avai l abl e f%‘? ‘%%Tg](rﬁ% &p&e?r%f“ge{g%f’ay sync bl ock nunber TPSB#, "al t hough t he
TPSB# i s expr esEeedtrigh play pebkets canvver be fEtrieved fiiom eaghibewo selisequestitticke
stored int ' | A [ as
Rop By Syt b, heli chpl 1 ekt Bk of b BECK WP inftrla ol RRA e 23
in the tricHerpled\framy the ﬁatkmlheadeil'ﬂé, see figure 10

15 In the processing unit 262, the time stamps derived from each of the packets is

compared to a reference time stamps generated by a reference time stamp counter included in
the processing unit 262 with a 27 MHz frequency. Upon coincidence of the value of the time
stamp of a packet with the value of the time stamp generated by the reference time stamp
counter, the packet is outputted at the output 265, so as to obtain a valid MPEG transport

20 stream at the output terminal 268. An MPEG decoder may be included in the apparatus,
coupled to the terminal 286, or may be separate from the apparatus.

Whilst the invention has been described with reference to preferred embodi-
ments thereof, it is to be understood that these are not limitative examples. Thus, various
modifications may become apparent to those skilled in the art, without departing from the

25 scope of the invention, as defined by the claims. The first information signal thus may be
another type of signal than a digital video signal and/or an audio signal, such as a data
signal. Further, the trick play signal recorded in the trick play segments could be an
information signal which has no relationship whatsoever with the first digital information
signal. In such an embodiment, the record carrier is a recording medium on which a

30 multiplicity of transmission channels are available for transmitting independent information
signals. _ | '

Further, the invention lies in &ci\ and every novel feature or combination of
features,

The advantages of the recording/reproducing system described above can be



v e e+ = = o e e 4T

10 trick play speed identifier identifies the trick play speeds 4x, 12x

and +24x. A 2-bit word suffices for such identification. Thisg2*bit
trick play speed identifier word is stored in the two L Al bits _
b6 and b7 ofVe PERIPAED

e 72 in figure 9. In deition a directi

needs to be stored in the trick play syné bl ocks in order to identtfy a
trick play block for : trick play speed identified by the 2-bit trick
pl ay speedeHEHP?ﬁﬁéﬁagymbeing a trick play sync 15 block for the $aid
speed in tDeAlfieddhnber of tick ?ﬁgl@w BiBcldi aré fdall Grom theeedoyd earfidy derdng ériegur e

9, in the main header area 6 see figure 8, can be used for?storing he
di rection Feyeluipn ofthe head drughinea FikRIZY feptodyctiop mapds: 1 tie pEsseht s3amRlec i se
the direct ;Qf difle@mt biRks. such that the 2-bit word ' 10" neans that the

trick play sync 'block is nmeant for a trick play speed in the forward .

di recti &n, ZM%M farmahebtaingd enablss ¢he reading pbthe sebeade infctrick play 1 @8%9&@1%%0 k
is meant fer | i ' RGeS ink WWbisihs of Bomdibads N,

it should géAﬁééa%g%tgﬁgt&lqlﬁﬁPﬁtgpﬁﬁ rr ’?tb grd?%{&rg '80' s iﬁ byte 70 neans
that the simenestevelktionsofithe head dromek conprising 'nornal play' data.

Nor mal pl a ng. bl I ri “E?&,- rise
dummy dat a?"' ﬁ%ﬁ’& g@;&;ﬁg?&ﬁ%eea@? g %&ég é%&’oo%ytgﬁog%krgg&?) ogﬁ?mgorrpri se
usel ess reprodutdornat i on for the trick play speed for which the trick play
sync bl gcki ant,. The 2-bit 25 d.h3, of .. '
cual B 8 o RRais By it apfes IR A Sodtlh Suchdnar iofihe A B
data. For gealibed]domhe daison eynat ldsoohe of the irackslin shengroupof43 trackstivdeoid of t he

directionid ntifj?.r at, that sane position in the byte 70. In that
si tuation. W %Hlerr] and b[err] of the byte 70 are used.

More speci i aal dptimal\pésiticnuT the Sepnierts wathe@sirbt toQle idesl sompningalirie) of a reprodutre
bits b[errg,b err] have the follow ng neani ng: 30 b[err],b[err] =
'00', meandophfd cabepotained nor el play' . b[err],b[err] = '01', neans

dummy dgg a7f @ dpfivak rdbustiest QpRst Gracking errérs @hd Inikin@rtritk play k@nc blegaris durmmy
data for trick play reverse.
obtained.

It should be made very well clear that the invention should not be restricted to
the specific trick play reproduction speeds described in the figure description. Eg. trick play
speeds 6x, 18x and 36x in forward and backwards direction could have been chosen,

20 combined with trick play information recorded in groups of (p=) 72 tracks, Further, the
invention need not be restricted to the recording of video data. One could imagine to use the
invention in an audio recording system, based on the helical scan principle, where different

audio signals are record in the trick play segments for the various trick play speeds.



29 It will be evident that other 2-bit words could have

been used-as an-alternative. For instance, b[err],b[err] = "'10 "coul d
have neant du data for trick play forward and ' 01 coul d have neant
dummy data t%? ty reverse. A furt her PCIAPHORIS ot ’

shoul d be discussed is the time stanping 4 trick play 5 sync bl otks.- Tine
stanping is well known in the art. Reference is made in this respect to US
5,579, 183, Relaseshdooumentsin the |ist of related docunments, and internationa
application WO 96/ 30. 905, docunent D2 in the list of related docunents.
The docunents describe the recordi-ng of MPEG packets on-a record

carrier, witke tinme U %P3 183, coraspending I EP JPEB77-A2 B &4-84®on arrival and
t he packet p$ SUbSG?@W@Oﬁ(SQ%gﬂﬁ\I 151%6) reproduction, the packet 10 is
C t tl

read fromthe recor arrier, me stanp is retrieved fromthe packet
and usedS fd3 s MBS, M, 41 (PEXEkBH3Bt the right nonment to an output.
Figure 10 ws how. I acket, which is 188 bytes long, is
stored in ?&g subseaﬁgﬁ?ﬁgﬁﬁgbgﬁggﬁggz re specifically in the data area
64a of two subse- guent sync bl ocks. First, a packet header 75, which
is 4 bytes long, is stored in the data area 15 64a of the first of the two
sync bl ocks, denoted SB[err]. Next, 92 bytes of the MPEG packet are

stored in the remaining portion of the data area 64a of sync block SB[err].

The remai ning 96 bytes of the MPEG packet are stored'in the data area
64a of the second sync bl ock SB[err]. The tinme stanp corresponding to
a transport packet is stored in.the packet header 75. This is shown in

figure 11. More precisely, the tinme stanp for 'nornmal play' data is 22 bits
long and 20 is stored in the last 22 bits of the packet header 75.
The 22-bit time stanp for the 'normal play' data has been divided into a

TSL (time stanp low) portion and a TSH (tinme stanp high) portion. The
TSL portion is 18 bits |l ong and runs cyclically with a nodul o val ue of
225,000, for an apparatus in which the head drumrotates with 1800

rpm or with a nodul o value of 225,225, for an apparatus in which 25 the
head drumrotates with 1800/1.001 rpm The TSH portion is 4 bits | ong and
runs cyclically with a nodul o val ue of 12. Upon each return to O for
TSL, the TSH val ue is i ncreased by-one. A tinme stanp
counter is available in the recording apparatus to be descri bed
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| ater. For the generation of tine stanps for the MPEG packets for a 'normnal
play' informa- 30 tion signal, the tinme stanp counter has a perioqeequal

to six revolutions of the head drum The time stanp counter generates,
in the preseWP?®¥%fhi e, the 22-bit tine stanps in the for mPCTBRPPLE G Nt
words with a clock frequency of 27 MHz. 42 Trick pl 8y

i nformation_for a specific trick play speed can be obtained from an

MPEG dat a Mby retrieving packets conprising I-franmes, viell known in
the art, from 30
the MPEG data stream and storing those packets in the trickplay sync

bl ocks. A time stanp counter, which can be the sane
counter as mentioned above, is avai l abl e for the generation of tine
stanps for the MPEG packets for a trick play infornma- tion signal. This
time stanp counter has a period equal to one revolution of the head drum 5

The tinme stanp count@ﬂpagi -1 =Dl nt
words with 1?1 clock ° _?‘je}g&g%@’dé Bﬁwﬁ%ﬁgﬁ%ﬁﬁﬁﬁn&%@ﬁh?ﬁ%%ri ck
plday _dat? i areyathe digitk information sighdl-teing an infoT?&ﬁ((rlt s:]gml mmrfsiﬂgmwbse}in on,
identical t : Chi ove for the norm play tine
st anps, anaﬁé‘%gé&t?%%%sf?ﬁ“ﬁ%%ﬁ’i %‘ﬁ;%s%’é%?? ENPPEE- | uns cyclically with a
nodul o ~iaputamesns 2Tebiving therdigiml dfpmiaion sighal, whi ch t he head drum

rot at es 'th.éﬂ%?Or or vvigqt}alo. d%ﬁo al.ue of 225 222$ fore?ﬁ
appar at ud i TRGRY BTPepTioe oAt % pieestng e gl BapgHan GBS0 3 o Rakédle 7oy
portion is dgieil titfotmalipnaipfial 4Nable Yér! recottiing invedidh tAckyp thél sipnibpracessihg 4neakipon

each returrh%o 0, for TSL, the TSH value Is increased by one. As a result,
t he period ngagiapted equal s one quarter of a rotation of the head drum and

the trick papib fdnBRteS$yAEBICRYHE Bforindtion, eadiyn® Bidek Mbhprididla GRY bIRY QkdtiohON
of the head drum The tinme stanp counter is synchronized 15 wth the head
switch pul swhich gpmprisey asyreheonizatinn sigaal apd 4rseeand block section comprising a number of

10 information bytes of the digital information signal,

(b) to store each time the information included in x transport packets of the digital informa-
tion signal in the second block sections of a group of y sync blocks, the second block section
of at least the first sync block of the group of y sync blocks comprising a third block section
for storing a time stamp,

15 - time stamp generator means for generating the time stamp for 2 packet of the digital
information signal, and comprising counter means adapted to generate subsequent cycles of
count values,

- sync block number generator means for generating sync block numbers for each of the sync
blocks,

20 - writing means for writing the sequence of, sync blocks in the tracks on the record carrier, at
a predetermined recording speed of the record carrier, the writing means comprising a
rotatable head drum provided with at least a first and a second writing head, the digital
information signal being meant for reproduction in a reproduction apparatus at a trick play
speed which equals n, times said recording speed, where n, is an integer larger than 1,

25 characterized in that the time stamp generator means is adapted to generate subsequent time
stamps in the form of subsequent cycles of (n’-+k’)-bit count values, where n’ and k' are
integers larger than zero, a cycle of count values coinciding in time with the time interval
equal to m, revolutions of the head drum, the signal processing means being adapted to store
a portion of a transport packet having a specific time stamp in a sync block having a specific

Wy



The 20-bit tinme stanp is stored in the packet header 75 of the first of two

subsequent trick play sync blocks in which the MPEG packet correspgnting to
this tinme stanp is stored, see figure 12. A i
t ransport paYY!?éP”‘f?gy storing in two subsequent trick play SYrREBBYYSS thus
has 20 a time stanp and the two subsequedf trick play sync bl ocks®in which

the transport packet is stored have corresponding trick &Iﬁgg sy.nc
bl ock numbesyncttilesk nuabsr,csuclh thah the said; speaific pyncbigek numbey gatisfies ‘&0‘%%5 e

trick play nbi cks are recorded. Fromthe time stanp
added to the ransgbrt packet, a nomnal trick play sync = bl ock nunber
for the two trick play sync blocks in which the transport packet is stored

can 25 be -derived, using the L N I oy NTPSB#
~Tint [(k + n/N).90/4], NERGEYA S BEESE SNTRSB + a0 1 pl ay sync
bl ock nurgper, N is a constant which equals 30 225,000 in a recording
apparatus in_whi e rotatihg he rumrat at Wi r

equal s 225, Where; ‘ﬁ{lgglgésb'éf *Ca%B%sg?F’gguﬁgh%‘?‘ tiﬁeﬂg J’r%#(ggﬁﬁgbq%qdr ThaB
rotates wit ks anominABERE bIRR humben, whichhisthe follewihgaelationshipl with the saidl specific k
is the decinmal val ue of TSH . Next, the two subsequent
trick play $8@Rcks are recorded in specific positions in one or
two tracks on the record carrier. Those positions correspond to the actual

31 trick play sync bl ock nunbers, . denot eq ATF;&]B#, stored in those
trick pl ¥/ sync bl ocks. NTPSB = int [(k + n/N).q/M],

where k is the decimal value corresponding to the binary value of the k’ most significant bits
of the count value corresponding to the said specific time stamp and n is the decimal value
corresponding to the binary value of the n’ least significant bits of the count value of the said
15 specific time stamp, N and M being positive integers and q being an integer for which holds
qQ=q + g
2. Recording apparatus as claimed in claim 1, characterized in that the writing
means are adapted to write q sync blocks in such a way in a group of p successive tracks on
the record carrier, so as to enable the reading of q sync blocks during one revolution of the
20 head drum, upon reproduction with said reproduction apparatus at said first trick play speed
equal n, times the recording speed.

3. Recording apparatus as claimed in claim 1 or 2, characterized in thatny = m,
= 4.
4. Recording apparatus as claimed in claim 1 or 2, characterized in that n; = m,
25 =12. !
5. Recording apparatus as claimed in claim 1 or 2, characterized in that ny = m,
= 24.
6. Recording apparatus as claimed in claim 1, characterized in that N equals the
period of n and M equals the period of k.
30 7. Recording apparatus as claimed in claim 6, characterized in that n’= 18 and K’
= 2.
8. Recording apparatus as claimed in claim 7, characterized in that N equals

225,000 when the head drum rotates at a speed of 1800 rpm, or equals 225,225 when the

head drum rotates at a speed of 1800/1.001 rpm. —_

\
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The rel ation between the actual trick pI ay sync bl ock nunber ATPSB# of a

trick play sync block and the nom nal trick play sync bl ock. nygber
NTPSB# der| ved f or that block is now as follows: 5

NTPSB# - WORKBE: « NTPSB# + 45. | n PCA{BSEAIS ¢ js”
guar ant eed that the position where a tric¥ play sync bl ock i n€l udi ng

part of a tI’ICk pl aié packet is recorded in the tracks on the record carrier

during one910 revoResarding apparatus pelaimed inclaim Jo chargsterized inythat M eqyals th e
position whgre it ORbidFinkY% g,;m gsecmmedfie\éﬁumeemmzé@ﬂmmﬁpm&taﬁcsm

buffer nmenory for storingt fs read fromthe record = carrier
upon repr oSUEDEIEENEIBLN RIS beadmed tcaz@eramvbseas@;\ﬁéwlwﬁﬂ syngeleck numbess, t hat
a trick 3 cbéxgc%.mﬁw ik B infr KreRbIEY fe%@lﬁ?éhaaa
recor ded |r£1'mt= e sarré f"rac as the ﬁéﬁéﬁlgenomér?a p sfl&tl neor |?1 a track .
earlier Sor drumer. But, even when recorded in an earlier or a 15 |later
track, it ih$. assure | Wﬁy@&,@&i Lo, i =
correct pOSI‘f’[IOH ﬁ&&%@\%ﬁ%ﬁtﬁ& ?(dml%élgn repro uct it x la}\&y

The fornul & given above is valid for all the trick play information signals

recorded on,the recgrd carrier. where it .sh th ATPSB#
I s chosen 12. snal ggj,or ﬁplﬂf‘m{’%?ssdﬁ‘&fﬁs}nfﬁﬁ?qt Elgaqc%r@gd %t%yn bl ock
having the18rick pl Rgcosding appavatiss Mlmmtﬁh@thﬁﬂ'ﬂ%ﬂﬁt:n&dmctﬁmdg&dyr# ng

t he pre o] revol ution of the head drum whil st, whén ATPSB# i1s
chosen 1} g\gr than 89, this neans that the trick play sync bl ock having the

trick playigync bl opfetivdraIgecordiffoB-diltal inforat@bsl Signal i trackslofca RU6d @EHRAL
revol ution of the head drum Next, an appar at us of

the hel i cathesdigital igfommatiog signal-bring %rgqufélatm s&n% capPEsing SURSLIUERLTABIPOTn o
l'ongi t udi N@hereRCHiRfoFRATONS the hethEESSRARER th gg@f' 13 shows the recording

apparatus which conprises an input term raI for receiving a video
si gnal and -&ecediingethe dxg1ta1 infermation sigodi o si gnal The video signal and the

cor 1 esPendi. odditOuns el infhhaligly SpRE 30 as to maRER Aftal MERmbAAIGARI L

packets I ncl'u I'n an ria atastream we nown i n
The i nput wtaﬁm@r reconding incsaidhtranks t the signalrpyocessingsterf comprisingrihe sybisigps of

processi ng

o ovi ded nddicherdling fybe oide b bl filormfod sl block RpRGARRE Btk idercidlioh

Qut put s llswmmcomsm‘ a s)nehronizationl sigriahynd pseoad blonlg section cdmprrisingda number of
information bytes of the digital information signal,

20 (b) storing each time the information included in x transport packets of the digital informa-
tion signal in the second block sections of a group of y sync blocks, the second block section
of at least the first sync block of the group of y sync blocks comprising a third block section
for storing a time stamp,
- generating the time stamp for a packet of the digital information signal, and thereto

25 generating subsequent cycles of count values,
- génerating sync block numbers for each of the sync blocks,
- writing the sequence of sync blocks in the tracks on the record carrier, at a predetermined
recording speed of the record carrier, the digital information signal being meant for
reproduction in a reproduction apparatus at a trick play speed which equals n, times said

30 recording speed, where n, is an integer larger than 1,
characterized in that subsequent time stamps are generated in the form of subsequent cycles
of (n’+k’)-bit count values, where n’ and k’ are integers larger than zero, a cycle of count
values coinciding in time with the time interval equal to m, revolutions of the head drum,

that a portion of a transport packet having a specific time stamp is stored in a sync block

e T
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the "trick play' processing unit 116 are coupled to correspondi ng i nputs of

a nultiplexer 122. The "normal play' information as well as tphe "trick
play' information will be recorded in the mai n area recordin% fortion
12 of the tr¥2R®&#fwn in figure 2. PCT. 135 ’
32 For a further descr#btion of the 'nornal play
processing unjt 114 and the 'trick pl ay' processing unit 116, reference
i s made to haping azgpecifio synchleckuabensuch ﬂtahiher%‘tsm block npber BHisfies therent s.

An subcode gpgwiagttlblidisipsi gnal generator 124 is present for supplying the
5 subcode signal infornaylon for storage in the subcode signal recording

portion 4, and for supplying the auxiliary signal for storage in the
auxi liary signal recording pﬁ&?’ n B8, «SLPp th@ re 2. Qutputs of the
mul ti pl exer 122 and the genera gr f§4<are‘%%a% e Po cBt respondi ng

inputs of an error correction encoder unit 126. The error correction

encoder unit i . ble qf carrvin rrofr I

encodi ng st“érbe}ig)g‘ t ]e?' lsr%ers%gﬁﬁls%nf%l \%‘H‘eo elé%‘(fﬁ'%%d %’a% is%f‘ s&ﬁ# %‘?ﬁ%ﬁ%ﬁﬁ%
the trick pkaynomidadsymct block msubea,swhioh it the folldwing ralatiopship fxdthrie said specific
shown in t@ﬁgg%gkipn 12b of the main signal recording portion 12 in figure
2, and int $ p'portions 64b of the sync bl ocks, see figures 8 and 10.

The recordi ng apparatus further conprises a generator 130 for adding the

sync and ID information for_the sync bl ocks, such as shown in figure
8. AftelOconbination of the 15 NIP§R4F dnt gk /M) ning unit 132, the
conbi ned signal is applied to a unit 134, in which a channel encodi ng

is carried out on the conposite signal. The channel encoding carried out in

the encodi righespkiis thedecimahuplpe gorsraRonding octhe pinaryreluecef the knpiog Sgnificashbits
channel codifiie count val'ixt@i: ingSto" R Said SpeclticSime stRRp and | Ai#%;ﬁe’éﬁxtia‘i vathel

docunent D3 in the I'ist of Trefterences. o _ of thé
channel enceomesppndingito tiwbinary yalup o thetns least sigpificang bitgofhe copry value of the said

15 specific time stamp, N and M being positive integers and q being an integer for which holds
Q= q; + g

—
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20 wunit 136, in which the datastream obtained with the encoding unit 134
Is recorded in the slant tracks on a record carrier 140, by ngdns of
at least two wite heads 142 and 144 positioned on a rotati ead
drum 146. THEO#F4€® heads 142 and 144 have head gaps with &€

different azinuth angle, so that (e.g.) the head 142 wite the tracks"

havi ng an azi muth angl e from bottomgl to top right in figure 1 and
the head 144 wites the tracks having arrﬁ azinmuth angle fromtop left to
bottomright in figure 13 Further, a tinme stapgp generator 147 S
avail abl e for generating,tinme stanps f t he jormal pl ay proeessing unit
114 and the trick pI&?y processin 2}\'& 6. frackd7 =~ A
m croprocessor unit 148 ¢ present for/\c mtr H/EQ the functigning of the
various bl ocks, such as. .30 - 1 nlroll ofl the nornml i
processi ng bl ock 114 [Vi[d COMT S PITTECT ; ntrol of
the trick play signall grnocedsind | bl dek| 16| Mi qangir ectilh 152,
- the control of the|syB¥PANTY g?ff ARDYOK i"qh{ bl ock
124 via the control | Nale | L g.onti t he 1€Pr or
correction encodi ng by qakj i3 p I qt | pir
- the control of the syn¢|gi read pr X 30 via the
control connection 3 tRe| (d p ncodi ng
bl ock 134 via the contr q - ¢ pf_9DF(+ 4)
transport velocity of/tl|h § 1 -.%L of the head
5 drum 146, vi e\GOoI = it gpntrol of the
time stanp ge@g’%@'tﬁ)' 47kl |a i OF | 164
The trick play procegsijn@sill i ega | | HIf formation
from 2.11+4
22.1¢+ 4 —H S
i 22.9(+ 4)
22,56 ATk l
| g 12a
22.2¢- 2] TT~22.12¢- 4)
22.4(+4};——*’ L H l
i A :
22.6(+ 4;\—~—— ( --22.10(+ 4)
22.8(+ 4)i g
i - 11
== 3= ~—10
| Q
frack 0 — ’ : ~—8
E E ; ; ety t
:: =
N ¥
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the first information signal, in a way well known in the art. An additional
error correction encoding step is carried out in the processigdg unit
116 on the trick play information in order 10 to generate the 10 trick

pl ay sync blWOR83¥hprising the parity information for the REFIBYHEISS

4x trick play speed. Further, repetitions of trick play sync block®% are

genrated for the +12x, -12x, +24x ang -24x trick play information
si gnal s. Furt her, for§ dtﬂ trick play information signal
trick play sync bl ocks are generated, in the sense that for each trick

play sync block the trick play speed identifier and 15 the tdacked i on

identifier are generated-ghgd storod feiclk at the

| ocati on descri bed aéveal ! |ATEd] ] oY ¢ ek N er ATPSB#
is generated in the way |/ AGKIADRS 12 , tni ck play
sync bl ock, and a ti stig il Bl [adde c ol t he \ari ous
trick play informati SRl T 1 M, It T pl ay sync
bl ocks and the 'normal pljs syl il ge ¢ ) e ngrmal play
signal processing unit 114|418 {¢pIPIN i} Bl f{junit {122,

such that, for recording [i|hfidt @t jigntli [ ong of the
heads, the sequence | a1 [19yNg | Bl ek tth 1 formati on and
the trick play infornmationgl|d|syen (1 hat ? deHa{Hrnea 12 of one
of the 48 tracks shown in (€ (qurle il I CHr 1 5

Subcode data and auxi|iarpyfbtdt | {5 |adc d 3 qo i on [encodi ng
Is 25 carried out on]the g hdr I : a#c Z pl a4y data so
as to obtain the parity e | i Nf ey it I la¢Hd | pp n 12b.

Furt her, sync words and i{d&hitii§fii|é ol 1 i|$ 4 ded{ Next, a
channel encodi ng steplis |[gafli Hc ( il pin | AN toj recordi ng
t he I nformation iin tihel ittt K] 1119 il d pbe noted
that, upon recording groups$|lat!i48}iduasequent [ M| | tracks in each
group, that are the fijrstffandtiifellilagt|dne | i liqurie arfe devoi d of
any trick play segmeft | H1H {eHablle$! [t HEENHD refalize
editing, where the edi qil nit}$] |dah bhel|d Cit|t M | fkl |t hel | ocation
of the two tracks that{ haMeline|itif]idk Ay | He Clan te ¢l in them
An enbodi nent of the tli mgll$tidma |oBReridatan|Un Il el descry bed
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34 hereafter. It is known in the art;'see WO 96/30.905-Aé; docunent

D2, to provide the tine stanp generator unit 147 with an oscijl™ator
that is |ocked to the program clock reference (PCR igebﬁg@ﬁggp t he
MPEG packet sYORBPEHE osci | lator supplies count pulses with a A

frequency to a counter. 5 Fi gure 14 shows an enbodinent of

the tinme stanp generator 147 provi ded ggt a 27 WMHz oscillator 172,
whi ch supplies 27 MHz cl ock pul ses to & JLter 174. In response to
this, the counter 174 generates 'normal play' (NP) tinme stanps at a rate of
27 MHz to an output 170, for supply to the normal play processing unit
114. The 27 WMHz cl ock pul ses are al so supplied to a frequency divider
176, which divigdes the cpock fgequengy by 4.49The value 10 4qopel ajes to the
ratio of the fiyst tmick&play ipeed (Ex) to \he nomi nal

xd Dy '
r 10

cl ock pul ses, dilvid in fréquency) arme olo ount er

178, to a revefs i d anot hé frequency 182.
The counter 17g&= %gi { trick TP1) tine stgnps |2 he
first trick pl g Rr sAlfnal h i MAINYBATArAREA pl gy si @&l for a
reproduction s e t s the nia'I speed and supplies t[@I=P1 tine
stanps via the|1p~| outjpyt |Tf2a to t rjck play processing uni{--fL16. The

reverse counter 180 suppli&s the trick plady (TP2)\ time stanps for the
second trick playirﬁoggaﬂfn1signal ich is the trigk play si gnal
for a reproductioﬁ speed of’ -4 timesdth nom nal spee nd supplv%s t he TP2
time stanps via the output 172b to the trick play processing unit 116.
The reason for the frequency division fgctor of 4 in the frequency
divider 20 176 is the follow ng. SuppFﬁ&deZt the NP time stanps fromthe
counter 174 woul d have been used for tine stanping the packets for the
first trick play signal. Upon reproduction at a speed 4 tinmes the

nom nal speed, those packets would cone with a speed 4 tines higher

By dividing the frequengy @f generation the tine stanps by four, as in
t he frequency hg—-ﬁiﬂ. ? ﬁ.anduslng%ﬁgg\ﬁe_urxe_swﬁpsaox_ium
stanping the packefs af thelfirst trick play 25 signal tHe correct timng

of | t he pl ay signal upon reproductioniin t he
can be ned. Further:, in order to obtaijn the correct

for the packet
trick play nod

DU/

timng upon Sync| ID dato l!nne:r parity
| | ! ]
./ { (
60 64a 64b
k!
70 72
MSB  / LSB MsB / LSB

e e e ey e O P e g

-



reproduction of the -4 tinmes trick play signal, it is required to reverse
of the tine stanps as a function of tjfe. This

the order .of generation
is realized b
30

frequency divi der

3 in the frequency divider
the second trick play speed (12x) to theAﬂV]éZ

reversing the count values in the
098/3422Re frequency of the clock pul ses suppli &F
176 to the
182. The val ue 3

reverse counter

g 180

frequency divider 182 are now divVi ded by
to the ratio of

rel at es

trick play speed (4x).

The

cl ock pul ses, divided by 3 in fre ue?c¥k are supplieg to a counter
184, to a reverse counter 186 \k and /i o 4%t her’ freqﬂzyty #iv&ﬂ;r 188.
The counter 184 supplies the Arig | & 441 e ac
35 stanps for the thi raﬁ\t r/\ckﬂX)I é%ﬁﬁéﬁ%ﬂﬁllﬁ(—@l gnal , ich is the
trick play signal for_a =Te] Neolo Ell e f+ 12 Li he_npai nal
speed and suppli €0 thE T3 LTET By ol o the
trick play processing 11116 . | [T e% [i9e| coungier j |486] IS llites Thé3trick
play (TP4) time stanmps YRHYDAYN A L0 4%/ RPN ¥ riowal . whi ch
is the trick play 5 &l f Rl iipg!sdeed iof ) til mes
nom nal speed 28FE)P 14 e 9 P Mi quit put 172d to
the trick play processi [T 6 gquency of the
cl ock pul ses supplied pbyHt K |f i derg AR | d Bl ééb@ﬁé#)
di vider 188 ar ggrapu)di o rfeagahcm il gEjr 4! The value 2
rel at es to the'rdt t] il¢k 2l ' D28 &fcond
trick play speed (12x). ql q¢bE Mi nifyequency,
are supplied to a coynt DIC Vel Be | cld 192, The
counter 190 supplies/th q t St r g|ffifth trick
pl ay I nformati oh s , g : K s al L 1] rzgan(t.,_d)
reproduction spgagmf + no q S|yppl 1 es the TP5
time stanps via the i{C Pl CRGS$I N %it 116.
The reverse counter 192| @lippl K{fHa £ tlatp48 ik
n N T1—28.17¢4
28.5¢AH—HHTT " || 0
4 T 28.13¢4)
28.9¢(-4) —T]
28.12¢-4) 12a
08,404y —HE 28.24(-4)
H N ~28.20(-4
28.8(¢-4) 1 4
—~28.16(-4)
28.6(-4) || B g 28.14(4)
za.z<_4>T-— | ;& 28.18¢4)
N-28.22(-4)
28.10(-4) 11
. - \’]O
Q
—38
== :I BRI ; ; = . :q
: i 5 EEE A
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15 the sixth trick play information signal, which is the trick play signa
for a reproduction speed of -24 tinmes the nom nal speed and sgpplies
the TP6 ti via the output 172f to the trick pla rocessi ng
unit 116. " bl Figure 15 shows schematically ?'é’?&@d?smsnt of
a reproduction apparatus for reproducing i nformation fromthe®record:-
carrier 140 obtained wth the recordingS ratus of 20 figure 13. The
reproducti on apparatus conprises a rea ,Zg unit 250, having at |east two
readi ng heads 252 and 254, for reading information fromthe slant tracks on
t he record carrier 140. The one read head has a gap wi th an azinuth
angl e which equals the azinuth ~angle of the wite heaklack4d7 and t he

ot her read head has ith an azimuth angl e which equal s the

azimuth angle of the e TS IRRL e RS CLABUARRLBL RAR L 3s nit 250 is
coupled 25 to an input j f hannel
decodi ng unit may bg adpjt 0 ody ng on the
signal read out, sofas- M4 T ocaofni ng

dat astream into 24-bit 5 D3. | Next, an
error correction i g n unjt 258.

The error correction un I$ error| correction
on the 30 infornmatilon fle Q "norjmal pl ay’

ion fread from
parifty

see |figure 8. In
jjon based on the
riclkj play sync

t

g
reproducti on node, gn tHq
the portions 12b of [t he|ft
€

{

(

L

I nformation stored ijn t
atrick play repro
parity information gtor
bl ocks is (can be) carnji
36 ¢
coupled to an input |259 i
Further, a '"trick pliay’

hit 258 is
uni tf 260.

B 35555758533 1
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havi ng an input 261 al so coupled to the out put of the error correction unit

258. Qutputs 264 and 265 of the
the "trick play' processing unit 262 5 respectively,
correspondi n§O8B#RAal s a and b respectively of a switch 2
c-termnal of which is coupled to an output termna
If the reproducing apparatus is switched into a '
node, this means that the record carrier

pl ay' proceSS|ng uni t 260 and

| ed to

/1598 0135 -

3

repr oducti on

Is transported at a nom nal

speed, that the jnormal play' processing unit 260 is enabled and the
I f the repe@ducing
| so

switch 266 is switch

apparatus i's switched\into a

called 'feature node'

transported at a speed other

into the position
r'ck pIay

a- C.
epr oduct pon node,

regggﬂ rb?@ 14

nom na

pl ay' processingaopnit
into the position Db®
reproducti on node, t e

tape servo contro

f

4

A
g

)

controlling the speed&‘
control nmeans 32472(

reproduction node
in the first trlck pl
times the no

252 exactly Zdﬂ?ép'
24.2 and the head 2
the lines 26.1 and 2
pl ay reproduct3bal ,
t he nom nal reprodthi
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¢ R i gt s shogow s 5wt s ae

such that, in accordance with figure 5, the head 252 exactly crosses the
tracks in accordance P

37 with the line 42 and the head 254 exactly crosses_the %&ﬁggs in
accordance WYPHSE428 |ine 44 in figure 5. PCTABY he
fifth trick play reproduction node, with the record carrier speed ‘being

+24 times the nom nal reproduction speeﬂ,.ﬁ?e control neans 270 generates a
control signal 5 such that, in accordapfice/fwith figure 6, the head 252

exactly crosses the tracks in accordance with the Iin%g§p4znd t he head
254 exactly crosses the tracks in accordance with the line 5% i

figure 6. - y RerS-yet-Be e ie= Srmmiesie=nr nmode, with
the record carrier speed [ - 241 11 ' e duction
speed, the control ang Ablaak % v\?% that, in
accordance with figufe 7 %j 2 F Q . s in
accordance w t h{T Y] ™P ¥ [¢705sgs the
tracks in accordance\w t nel i irget

The record carrier trans tl i ol [ I gt bl ai hed above is
nanmed: track sel ect tjran 0N i 4 eHS peci f] ¢ pat hs
across the record cariri g f1e | Big ¢ h{ i N trick play
reproducti on node, sdid qit nin f acks)on the
record carrier. Further, g1 hs N Bl f§f |east one of
the two read heads i$ c3 H3 ybad hpt i o recorded

I n the recording [o]e of A1 || thils is the
head fol | owi ng the pathg ANd | R4 Lz A L DIM ng [t he pat hs
26.1 and 26.2 is not|capa r €Hd > si et thg 20 portions
4, as it scans the suyibcg di e i%r$ q1 | it Y| ng {he wrong
azimuth. In figure |3 JRTEIRL apt i ollik bt hs| 30. 1 and
30.2. The head fol | owi ng h$

EEEE
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1923 B354

B 5228 B2 I
SR R

=
[
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-
\T_
1 g
FRREE
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E e EEEEEEEEEE R ZEE=
34.17(+12) 34.18(+12)
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32.1 and 32.2 is not capable of reading the subcode recording portions 4,
as it scans the. subcode recording portions of tracks having t&é wong

azinmuth. In fi , this is the head foll owing the and
37.2. The he‘X&P%F’a‘fZIz%vm ng the paths 36.1 and 36.2 is not cag’%ﬁ%’s%ﬂ}
readi ng the subcode recording portions 4, as it scans the subcode recording

portions of tracks having the wong a th. In figure 5, this is the
head foll owi ng the path 42. The hea 5roming the path 44 is not
capabl e of reading the sgbcode recording portions 4, as it _ scans the
subcode recording portio s of tmacks having the wong azinutth. In figure 6,
this is the head {ol\ ow ng/k‘he h 50. The head follow ng the path 51
i s not capabl e of rea | the su code recording portions 4, as it scans
t he subcode recor orti racks h the a h. In
figure 7, this isz@h ing the
path 56 is not capab q ilons 27 13s it
scans the subcode % /| (11 Oﬁ%ﬁ
azi mut h. \ qunl f Aldeagy o on
node wi || now be expl &i higd||n -
38 nore detail . \Dug|i t - 4c t| PN | P of \i nformati on
of 'normal play' data @p 3 lifnf t]i Df | |'| & lak pl ay' data
are read by the two heag rii bt & qf t head drum Not
conpl ete norrmt)c,p{l]@/ 3 15 g 3 G ¢ ‘/nor mal
play’ sync bl ocks are/re hos l 19¢ K 6 i by eir
identifier (thdO@EI2Yb3 i} 6 aqpsIl | 10¢ & J1 §40)1.8@2)
bei ng 'normal pl ay' ~qat fj g lgnp H ] As soon
as a sync block is rea i l|ay i Al ch i s
stored in the two refai hig¥ 1 411e40,13¢i20h
corresponds to the [ 1y [ g4ty on, and
further the dikﬁﬁkH I RN L g$ | $peed in the
forward direct ('tHe DAt | hyMs D ) 46%7%3@?' to
40.3(-12 ! ] 40.12¢12)
' 40.16¢-12)
40. 7(12)" 12a
| .
40.2¢-1 2)/\ 401112
40.6(-12} J£0-15(-12>
22.1¢12 ' i Lo.ioc-iz)
1 40.14¢-12
22.5¢-12) \ i : Y ¢12)
] i Ry
it e > : = \_:IO
. qu
B —8
Py E = o . : —— E = = — — : _\A
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S e s et

10 '10"), the sync bl ock read is detected as being a tr|ck play sync bIock

for the +12 tines nom nal reproduction npde and stored in thegtrick

pl ay processing unit 262 for further pr ocessi ng. For
the +4 tine§Wé§W%ﬂﬁctlon speed, as well as the -4 tines r&SrERTEPEEN ’
speed, the parity data read fromthe record carrier during one revol ution:
of the head drum is 15 wused to carry n ECC on the trick play data
retrieved fromthe record carrier durin t same revolution of the

head drum For the other trick play reproductlon speeds thz ggﬁtl-
tions of the trick play sync bl ocks are used to carry out e
: ai:&glck pl ay

correction on the re : =
sync bl ock nunbers far ed¢h[of] |t d|pllppks{l¢hn be 20
derived fromthe RS k/l\Ln« DRI he byte 72,
In the way as expl ai ped s (1)) U Bl ?; ah.ﬁ: ich head is
in reproduci ng cont atct The |l a1 [TYREnThevT g deri ved
the trick play sync bl oclqd|nunpe a1 B (U edi 1 p store the
trick play sync bl ocks iln|HRedilt ns}litnl |&| | pcessi ng nmenory
i ncluded in the processiinglynit Itil$houl d be noted
here that the use of {thgitf]ii¢cK|pl}g b 5| ji| B referred
over the use of the syngibliocH|[n dlLmel(trijek play sync
bl ocks in the procedsl(ngl Ine I|a gsymb.b ock inunbers
directly relate to the NNy hel[salifd| Rl pcessi ng nmenory
in which the trick pllay |gydce|Qlip ned. Usi ng the sync
bl ock nunbers i nstead, ijgd Fle i 1 gl ldlconvért the sync
30 bl ock nunbers into tiheligorine ayl1syne| [t pck nunbers in
order to store the t ﬂ( ) Hetlt | Haff ect {1 ocation in
t he processing nenory. TRIg{Eany i (4{fo be stored in
t he reproduci ng apparjat ug|{|gtgh naweM ef |, woul d
prevent the recording/rdg C¢§Ei1 d| {1 bin ﬂe ng ' forward
conpati bl e', i n i he Shias ofklesipondehce bet ween sync
bl ock nunbers and trigck |f a} Sy N

i

%

g 2

|

|

track OJ——-
/

L5395 020
134355 55743

el
M 5575 S5

I 32353 225350
| B85 3

L lill!lll]a’
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40.19(-12) 40.20(-12)

FIG. Sa



39 bl ock nunbers were chosen in a new version of the

recor di ng/ reproduci ng system such woul d nmake the ol der systepm'and the
tapes obtained with the ol der system useless in the new system
Further, by Woi9g4RBe trick play sync bl ock numbers, the ré’(%'(fé?"(?%%f the ~.
trick 5 play sync blocks on the record carrier becones nore flexible, as
a trick play sync bl ock havi ng a specific trick play sync bl ock nunber
can be stored at a variable position in J{Jflagk on the record carrier.
By varying this position] t he sync bl ock nunber will change. The trick

pl ay sync bl ock nunber wviill not, soeﬁggb n reproduction, Frrespective of
where the trick plag& I%?é%ﬂﬁﬁ 'S st ed I n the track, pt wll be
stored at the correct i 0 48.%924) ng nmgnor /] I n addition
no menory space is reQU|red for orlnq e cbnver3|on t abl'eJand 14 for
carrying out the coQVvenr . i FOFErTPacket s can
now be retrieved fro t (b ﬁu:’\%ecLJa ek D 4 KE. The
tinme stanps for each|p INOY eV YDV PR Y PY N r?i O are
derived fromthe packet 15[ dee 140, 12 t he
processing unit 262, th me | btt|a i s el friam gEgach qf ge packets is
conpared to a referende (i pE | $@aPEINIE M1 afdd Loy 1 e [ stanp
counter included in e | pRAEEBISN nglun ” t PEVHr fir equency.
Upon coi nci dence of the Ue | Bfl B e p gt Df| |af ackethwi th t he
value of the tine sta dr af g off nee| |t gL Rnp counter,
t he packet is outputtged he 1 BuUt 5 S 3 a| val 4&1 )
transport 20 487¢e4)/at| it QUL But ) na : B gpper may be
i ncluded in the apparatigg: Y ot tl e g npl I TPr~may be
separate fromthe appar(d \ el i1 lﬂﬁlﬁ&*ﬁﬁ@
been described wth refig [Pl rieq 1 thereof, it
is to be understood it hati h 3 if ] B : 'I'lagwgfzggus
nodi fications may begco ' a3 ¢ | dnt|y w t hout
departi ng frngxxhg&?%g— d h an F Hy|the cl ai nms.
The first informatioh slijgh 4 Y B Al 9 Lgnal than a
digital video signal' g_,z _ g d gnal 1| | FEd 3 485li5gn 21p)
Furt her, the‘%%bi $ r|@Ebrided il nl itmeit deéghents coul d be
an i nf or o% i gr51 "4 hRlg nelidt | wshi Q¥YE A8 14(+ 24
first digital informgti|gm :
1T IS Y ; 12a
48.4(+ 24) j
48.3(+ 24y ' T~
48.13(+ 24)
224 ~
48.26+29) 48.12(+ 24)
\ ' l 48.11(+ 24)
48.1(+ 24) R i
i 11
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e et e s

signal. In such an enbodi nent, the record carrier is a recordl ng rredl um on
which a 30 nultiplicity of transm ssion channels are available-fog"”
transm tt| n i ndependent i nformation si gnal s.

Furt her, PPYVAE on lies in each and every novel featurgwm natlon
of features The advant ages of the

recordi ng/ reproduci ng system descri bed can be

40 sumari zed as foll ows: lﬂflizd nunber of trick play sync

bl ocks are read fromthe record carrler during one revol ution of the
head drumin a trick play reproduction node: in the present exanple, 90
trick play sync blocks. 5 2. The fornmat obtained enables t treckr 4Adi ng of the
subcode in a trick play reproduction node. 3. As many as |possi bl e data

burst are present anfFEHRFARGEEH SEBEIaSSTIIE in one
revol ution of the head difUm ) L he ¢K [P 1aY] IS 5| grel as short as
possi bl e so as to obtai EYH! NOYNCKNYRY Y YR on. 10 5. The
format is repetitiv iﬂ,rg_Es___ =) {_El kbl iandl ep Juch t hat
editing can be real ifzgd} (i orl |Ehel ne :b Hat] &l ne off the tracks
in the group of 48 tracks|(i|sl|deMo](d]| P trileK Pl fjmat i pn. 6.
An optimal position of thdg|sgd it {taspact] It P Hal sfanning |ine
of a reproduc- tijon |hgad j¢aln ple B i hEd! | 118 |7 mal | obust ness
agai nst tracking errors {and| il sigilpig ! EE i QKT aM | BMhE $|fis
obt ai ned.
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It should be made very well clear that the invention should not be

restricted to . t he speC|f|c trick play reproduction speeds dessrlbed I n
the figure description. trick play speeds 6x, 18x a4
forward and YEE@Q@#QB dlrectlon coul d have been chosen, 20 coﬁ%.;i 3 mnth

trick play information recorded in groups of (p=) 72 tracks Further ‘the’
I nvention need not be restricted to the,r ;Ping of video data. One could
| magi ne to use the i nvention in an]éﬁﬁ? recordi ng system based on
the helical scan principle, where different audi o signals are record
in the trick play segneﬁ&; for the var ous<?4)ck pl ay speeds?

41 Rel at ed docu ts D1 5,579, 183, corresponding to EP
702, 877-A2 (PHN 88&. g08) VD2 /86,18 54)Ag4(19:§u 5.260) 5 D3
US-A 5,142,421 (P \ 7) ‘" 9 0 J N 2) 14
20 “—<} )
\N/\/\ /\/\/\/\/\/\/\/\/\/\
\ 12b
I / )
54.8¢:24) /
54.7(:24) "
54.6(-24 '
TR
| 54.16(:24)
i ERnm
\ I 54.15(-24)
54.5624) — !  54.14¢24)
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42 CLAI VB 1. Appar atus for recording a digita

I nformati on signal in tracks on a record carrier, the digitalg
i nformati on SI na belng an information signal conprising DRI 3
transport patR i nformation, the apparatus corrpr|5|ng§’&p ﬁg%nput
means for rece|V|ng the digital infornatlon signal, 5 - signal proce55|ng
means for processing the digital irﬁcwiTﬁ/ signal so as to nmake the
digital information signal suitable fo etbrding in said tracks, the
si gnal processing nmeans bei ng adapt ed (a) to generate sync bl ocks
of information, each sync block conprising a first block section whi ch
conpri ses a synchronization signal and a second bl ock sectgg gpnprising a
nunber of 10 information bytes of the digital information signal, (b)
to store each tinme t&== 22 3 ts of the
di gital infornma- tipn!silg Sl¢ ¢ Q¢K | $HG 1 |- f a group
of y sync bl ocks, the s¢ r‘a DYTYIN YT CSE first sync
bl ock of the group qf yibsMhE]lbl 131 R yld] Qllodk _segti on
for storing a tine étanw Hiir e [1QF | ITEEN$ enerating
the tine stanp for pag¢K o1 hE: it A orimgklil on al, and
conpri si ng counter ansgadant 4t el 13 Lids BquEnt | [g Yo f
count val ues, syn# ac bre haans | Fld ating sync
bl ock numbers for eakh of He ). 2011 H |Wlilliing neans for
witing the sequence| of | By | b e H Fld gn|fthg |fgcord| carrier, at
a predeterm ned recofdi ng $pee é:c Flilerti el lw i t| ng neans
conprising a
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ot atabl e head drum provided with at |least a first and a second witing

head, the digital i nformation signal being nmeant for reproduction in a
reproduction apparatus at a trick play speed whi ch equal s né@r}g] times
sai d recor diW@%¥&, where n[err] is an integer |arger th&FTB%® '
characterized in that the tinme stanp generator neans is adapted t& generate

subsequent tine stanps in the forﬂ‘_ ubsequent cycles of (n'+k')-bit
count val ues, where n' and k' are tL\Zers | arger than zero, a cycle
of count values coinciding intinme with the tine interval equal to

merr] revolutions of the head druny5the signal processing neans being
adapted to store | 2, adporQidn of4 g transp8ftt packet haviﬂg EBSpeCiinC
tinme stanpinasy"h bl ock*nBWIAG a/3fecific —— — — T T T -

43 sync bl ocH number, [SUch thal i ane

s oo gl
| ock nurnber | e
haed

RgRE. 0T OCK ngnber

#28 |s the specific
sync bl ock nunber ]
nom nal sync bl ocK
said specific__
int [(k + n/ NpBgyn

i : NTPSB =

o 10bits 22 bits .
NORMALPLAY TIME STAMP
TR TSL 18b >
FIG. 11

12 bits e 20 bits .

TRICK PLAY TIME STAMP

< >
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where k is the decimal value corresponding to the binary val ue of the K'
nost significant bits of the count value corresponding to the gdid
specific tine and n is the decinmal val ue corresp H;;Pﬁgm; the .
bi nary val ue Bié@ﬁ | east significant bits of the countpva ue otgsthe -
said 15 specific ti rre stanp, N and M being positive integers and q bei ng
an i nteger for which holds q [err]qu 17] + qglerr]. 2.

Recordi ng apparatus as clainmed in clai }f characterized in that the
witing nmeans are adapted to wite q sync blocks in such_a way in a

group of p successive tracks on t® record carrier, so as to enable the
readi ng of q sync bl ocks during one rgvalution of the 20 head drum upon

reproduction with said reprodgtiion apparatys @t said first trick play

speed equal nf[err] tinmesvthe } speed. 3.

Recor di ng appar atfUs a5 _crarmed T M 2, characterized in that
F

nferr] = nferr] = 4. 4 lecor di ng apparatus as cl ai ned
inclaiml or 2, |characterized i'mtiagrferr]=nferr] 25= 12. 5.

Recor di ng apparat us as clainmed in claijm1 or 2, characterized in that
nferr] n{err]o-\ = 24«: 6. Recording apparatus as claimed in

claim1, characterized |\n that N équajgt e period of n and M equal s
t he period of k. |30 » ReEDHEI aratus as claimed in claim
6, characterized|iin that n' = 18 nd £ = 2. 8.
Recordi ng apparat{ys as clainmed in characterized in thaty N equal s
225, 000 when thejhead drumrotates at speed of 1800 rpm or @4duals
225, 225 when t he head %um rota at a speed of 1800/1.001,rpm
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44 9.
characterized i n that
clained in clai

gener at or n’Egﬂs"%%

M equal s 4.

characterized in that the sync bl ock
dapted to generate subsequent cycles o

[T .

Recordi ng apparatus as clainmed in claim?7,
10

Recor di ng appar akls as

ch syn%\glock

nunbers, one cycle of g sync bl ock nunbers being generated during said
nerr] revolutions of the head 5 druEs 1 11. Recor di ng
apparatus as clainmed in claim1l, chara Aﬁfled inthat x =1 and y =

2. 12. Recor di ng apparatus as clainE% inclaiml, characterized
in that q = 90. 13. Recordin ratfus as clainmed in claim12,
characterized ijn YE [efr] = qg[erf] = 10 4%. 14. Met hod of
recording a didi | r et i NP TMEOSTAMBSr ri er ,

the digital infl ' | gnal tion signal conprising

subsequent trangport
steps of: receivin

the digital i nfld? mation s FREQUENGY @
suitable for recording in sq#wbgkrac
conprising the substeps o Ry
each sync bl ock conprising a f|rst
synchroni zati on signal and a second
i nformation bytes of the gital in
time the information included [n X

i nf or ma- tion signal int

bl ocks, the second bl ock secti

the group of y sync bl ocks com
storing a tine stanp,

bl ock

he seC
bNn
Dri Si

packpts of infornmation, the method conprising the

al information signal, 15 processi ng
5 to maké/4 he digital information signal
Ks, the signal processing step

gener 7éng sync bl ocks of information
cti dif2a whi ch conprises a

i conpri sing a nunber of

ekt PHMETH 1400 oo

sections of a group of y sync
of at least the first sync bl ock of
' bl ock section for

TMET STAMPS\qk&¢) of the
UNBER géndr at i ng subsequegt gycles of

digital information signal, anfl the
count val ues, - generatin
bl ocks, - witing the sequence
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u s for each of the sync
of synchrgﬁ B in the tracks on the

red8®di ng speed of the record
hnal bei ng nmeant for repr oducti on

record carrier, at a pred
carrier, the digitalgs é%gﬁ%gem
in a reproducti on appar atus d
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30 recordlng speed mhere n[err] is an integer Iarger than 1,
characterized in that subsequent tine stanps are generated in the fdrm of
subsequent cycl es of (n"+k')-bit count values, where n' and k™ are
integers | ar¥@P8U®®n zero, a cycle of count val ues coPTHABIMS n tine”
with the tine interval equal to n{err] revol utions of the head dridm

that a portion of a transport packet a specific time stanp is stored
in a sync bl ock i97f9 45
havi ng a specific sync block nunber, such that the said sync bl ock numnber

satisfies the fol |l ow ng relatlonshlp,
NTPSB - g[err] < ATPSB < NTSB + g[err], 5 where ATPSB i s the specific
sync bl ock nunber included in the said sync bl ock and NTPSB is a

nom nal sync bl ock nunber, which ggs the followng relationship with the
said specific time stanp: NTPSB =
int [(k +n/N.qg/ M, where K 'is|the decimal val ue corresponding to
the binary value of the k' nost S|q$| icant bits of the count val ue
corresponding to the said specifigdl sLanmp and n is the deci mal val ue
corresponding to the binary val, w@iﬂ;_least significant bits of the

count val ue of the said AN
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15 specific tinme stanp,
I nteger for which holds

g [err] q[err] + q[err].

N and M being positive integers and q bel ngn@m
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(57) Abstract

A recording apparatus records an MPEG information signal and a trick play signal in tracks on a record carrier (1). The trick play
signal is meant for reproduction in a corresponding reproduction apparatus (fig. 15) at a record carrier trick play speed which is nj times the
nominal reproduction speed. Time stamps (fig. 10, 11, 12) are added to the packets included in the trick play signal and sync block numbers
are added to the sync blocks including a packet, and the sync blocks are recorded at specific positions in the tracks. A specific algorithm
is proposed to determine those positions, dependent of the time stamps, and the sync block numbers given, such that upon reproduction at
said trick play speed the reproduction apparatus requires a buffer memory of a limited capacity.




