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(54) Title: RECORDING OF A TRICK PLAY SIGNAL ON A RECORD CARRIER

(57) Abstract

A recording apparatus for lwordmg a first information signal, comprising pnckets of information and a trick play signal compmmg
packets of information comprise a time stamp generator for generating time stamps for the packets. The first digital information signal is
nwentforareproductionatarecordcamerspeedwhxch equalsthereoo:dlngspeedandtheseeonddlgiml signal is meant for a reproduction
at a speed ny times the reconding speed. The time stamp generator comprises a first counter for generating subsequent cycles of subsequent
first count values so as to supply time stamps for said packets of said first digital information sxgnalandasecondcounterforgenﬂatmg
subsequent cycles of subsequent second count values o as to supply time stamps for said packets in said second digital information signal,
said first counter supplying said first count values at a first rate, said second counter supplying said second count values at a second rate,
which equals said first rate divided by n;.
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sync bl ocks conprising a third block section for storing a tine stanp,

- time stanp generator neans for generating a tinme stanp, the tine stanp
generator neans 20 conprising counter nmeans adapted to generate subsequent
cycles of count values, the signal processi ng means being adapted to
store a tinme stanp generated by the tinme stanp generator means for a
correspondi ng weedsikz7zi n the third bl ock section of a synceflamsimesand bei ng
adapted to conbine the first and second sync bl ocks into a conposite ‘

si gnal , - witing neans for witing the conposite signal in the tracks
at a predet Reenrdinglof 2uick plap gigd on g yevordl aafriec he record carrier, the witing
means conprising a first and a second wite head positioned on a

rotatabl e head drum said first head having a first azinuth angle and said
second wite head having a second azinmuth angle, which is different from

the first azinuth angle, the first digital information signal being
meant for reproduction in a reproduction apparatus at a reproduction
speed which is equal the recording speed, the second digital

WO 98/ 34227, The invention relates to an apparatus for recording a first and a second digital

PCT/ | B98/ 00]1%_.”5- sorl q{:agﬁt.oanregrgﬁﬂ}iarb ' IRk BngﬁR lon at a
trick play Spee u%slx'%dnaf'ilcns. eq.udzliil to n .er;“]b&b%ttl nes ngglf r.e{?or (la;r']g speed,
wher e n[ er r Bighals beingonformatien isignalyeomprising subsequrntparkets of information, the:appamfusg
apparat us i gofpftig from WO 95/28061, document D4 in the list of related

docunents.- . .. The known, apparatus. takes the formof a
digital I dedPPUReAns T recsiving dhefirs ang second g‘lg‘ggf"g"fr?‘éqm\ﬂ%o signal . The

digital vi degighdl gRebssiEyneld forprodessirgQhiefisef and Bechit@gied adotagion sigel into a
signal, in which RBackets 0f .ol Q53 Whndlrelifivdl, Suible 0} 503 WPBL 27

tracks on said record carrier, the signal processing means being adapted to generate sync
blocks of information, each sync block comprising a first block section which comprises a

10 synchronization signal and a second block section which comprises 2 number of information
bytes, the signal processing means being further adapted to store each time the information
included in x transport packets of the first information signal in the second block sections of
y first sync blocks, the second block section of at least the first sync block of the group of y
first sync blocks comprising a third block section for storing a time stamp, the signal

15 processing means being further adapted to store each time the information included in x
transport packets of the second information signal in the second block sections of y second
sync blocks, the second block section of at least the first sync block of the group of y second

~ sync blocks comprising a third block section for storing a time stamp,

- time stamp generator means for generating a time stamp, the time stamp generator means

20 comprising counter means adapted to generate subsequent cycles of count values, the signal
processing means being adapted to store a time stamp generated by the time stamp generator
means for a corresponding packet in the third block section of a sync block, and being
adapted to combine the first and second sync blocks into a composite signal,
- writing means for writing the composite signal in the tracks at a predetermined recording

25 speed of the record carrier, the writing means comprising a first and a second write head
positioned on a rotatable head drum, said first head having a first azimuth angle and said
second write head having a second azimuth angle, which is different from the first azimuth
angle, the first digital information signal being meant for reproduction in a reproduction
apparatus at a reproduction speed which is equal the recording speed, the second digital
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data stream of the MPEG encoded video signal. In addition to such MPEG
encoded video 10 signal, a trick play signal can be recorded in the tracks

on the record carrier. Such trick play ° signal can be the same video
signal, but reproduced at a record carrier (trick play) speed which is
other than the nom nal reproduction speed. Generally, a separate datastream
S recor dpgegdaasbhe trick play signal on the record Gef/isee001340r

enabl ing the reproduction at such - txick play speed. The trick pl ay

signal can be derived fromthe MPEG encoded vi deo signal, 15 eg. by
sel ecting | -isformation signghbeingamapptefay @H’@G!Fé@!‘ iaduek Ay - which is equal © 1,

This trick Riny ssid &B&hmgﬁféﬂ@ aqsggémhganeatrlck pl ay

si gnal that -ha ti, onshl G en ed VI naI but
can be a corfit & pPRafalls s kn Q@%@l*@?ﬁw&mﬂ‘?ﬁgﬁ he MPEG
encoded di gidoaimentsdeo si gnal, the serial datastream of the tr| ck play

si gnal cogprlse packets of |nforrrat|on of the trick play signal. 20
The docunent nentioned above describes the inclusion of time stanps in the

packets in all the <eknownipparatny kasshe forme pir-digital videporepordes for meeordings

order 10 engyigl video sig nalC*Pﬁer& Mﬁe&ﬁi@maﬁy%wihetha%lmwwmm of
packets, wth the Cerect

: el ationshi ween. t he
subsequent [FgaNeingwvhich g%%ﬂm videg siggal;ar,in Slﬁ%d Eh
decodi ng i ndaﬁsﬁﬁﬁﬁaﬁimmm(i encddbd Yideopsignali I alditibmtooncheMPEG enedéd videot hi s, t he

[ P OdUCHRO ofpm, &g&;@%ﬁ@%&%&w B %WE@%@% SRR

signal incl t he pac ets read
record carrlmﬂm%@emwﬁq@gpﬁchémﬂ@dﬁbﬂ &apries gk play) speed s puffer

menory in rWQ§&héﬂh&hﬁeﬁdnﬁﬁ1?€pﬁﬁ@&wW%ﬂaﬂl} eaqiamm&afmflpr further
processing in the MPEG decoder of the

i nvention t m&%@eg‘*MﬁﬁPﬂd’"%&?@H eporer for enghling Hﬁeﬁ? ok O(% r nore
trick play sfigngdysspesahThdtricE plapigial cande deves fiami thgMREG enbueled vide signalpps f or
wppar at udS PEapoieanedd s FOP R VRRE spootd e S8l or zod in ot hat
the time stanp genermmmsmmpwmgwdlmsnm b a trisk play signal ghater at i ng
subsequent has a relatlonslnp 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
of the trick play signal comprise packets of information of the trick play signal.
20 The document mentioned above describes the inclusion of time stamps in the
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
25 apparatus for reproducing an MPEG encoded information signal includes a buffer memory in
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. :

30 It is an object of the invention to propose a recording apparatus for recording
one or more trick play signals, which is capable of generating all the time stamps for the
packets in those signals.

The recording apparatus in accordance with the invention is characterized in
that the time stamp generator means comprises first counter means for generating subsequent

Printed from Mimosa 04/06/1999 13:28:56 page -4-



WD 98/ 34227

PCT/ 1 B98/ 00134 3
cycles of first count values so as to supply tine stanps for said first
digital information signal and second counter neans for generating
subsequent cycles of second count val ues so as to supply tine stanps

for said secondawadsgizal i nformation signal, said first cowera9ssmans
supplying said first count values at a fir3t rate, said second counter
nmeans supplying said 5 second count values at a second rate, which equals
sai d first rataycles of fisstceopnt valpessp ps to supply time stamps for said firstrdigital infasmationn | s

based on the fgnhioiti BebohidEcugidt inkddf for Eub Ry aKekt! Eyicie® B seond count Valluéh sor | CK
pl ay reproduction npode, it is_desire (ﬁot |natr| kg@% datastream
with a C A8 (5 SPPAY, e Stamps ;s seepp fCopR

during nornmal gapplying Eﬁpﬁndmﬁu\amﬁﬂﬂaﬁmm& sgid ascomd caspter mgans supplyughmdnom nal

recordi ng speed an per:s fromthe
record carr Per®f% ﬁ% ?etsed gecp'{ [létrg’r‘?h‘ ar%%ﬁ%r@té of the data

during reproducti on at nominal play. Ther efore, in order to make this
bitrate equal in both mye jnvenfifl i Bied oPih mg,&gg,ﬁu OnC PfifERproddetioinOf
'slow notion recording dlﬂrln t he recordln the trick pl ay - dat a.

This reflects qamds;eqlfplamrearoﬁm mpqdey itjis 1‘4"&?&99@‘9‘“%"&”@' datastrramy Witk & 15

glene[(a]g ing t h%ﬂlﬁk@%ﬁh?ﬂh&txbﬁewﬁﬂWMﬁBg el flay. hcepfoaﬁduan of the
cl oc requenci.es al.,s n[err a soni ng
is valid fd? tfHe<plpy @K’lﬁﬁg‘}iﬁ/ Wﬁﬁpﬁ@rmﬁﬁwﬂﬁ‘%‘amﬁa p%% uction
nodes at ot herﬁmﬂmd&oﬁcatrﬁmwmmﬁpmhdban{mmparedtothebm'ateofthedataduﬁngther for

a speed -n[err%% ddhioh &ngg{%ydﬁgefggeﬁ%m&%mﬁ&%gbiﬁ%{etéﬁﬁaése and ot her

generated in t reverse

aspects of t herepmdustion wodes, this reguiresadandooft’slow aetiomrgcasding’ dyring-the recordingjof h
reference to tth@tr%e B RBAY IR s ﬁﬁ&msaeﬂ. bﬁ&@@&é&rﬁemnemr &kw&dﬁscrl ption.
S

Intheflgure 25 i ption shows ure 1 the track
format in adgrasnesating the Gme,#tamps fopihs wick play datp,.cwhere ﬂ‘%lf?&°?ﬁg‘° clock frequencies

equals n;.
' ‘The same reasoning is valid for the trick play signals for other trick play
reproduction modes at other speeds of the record carrier.
Further, for a speed -n; times the recording speed, the count values are
20 generated in the reverse direction.

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
25 description shows
' figure 1 the track format in a group of p tracks, where p equals 48, and the
paths across the record carrier that two reproduction heads follow during a first trick play
reproduction mode, where the record carrier speed is +4 times nominal,
figure 1a the trick play segments for the +4 times nominal reproduction mode
30 only, in the group of 48 tracks, .
figure 2 the contents of a track on the record carrier,
figure 3 the same format as figure 1, with the paths across the record carrier
that the two reproduction heads follow during a second trick play reproduction mode, where
the record carrier speed is -4 times nominal,
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pat hs across the record carrier that two reproduction heads follow during a
first trick play reproducti on node, where the record carrier speed is
+4 tinmes nom nal, figure la the trick play segnents for
the +4 tinmes nom nal reproduction node 30 only, in the group of 48 tracks
figure 2 the contents of a track on the record carrier,

flgure 3 the swowsdagrsnat as figure 1, with the paths acraxxnmhnmnecord
carrier that the two reproduction heads follow during a second ‘trick
play reproduction node, where the record carrier speed is -4 tines
nom nal , figure 3a the trick pley pegments for & -4 fimssepmiopl Erprofudion Mede 8- 56

page - 5- in the group of 48 k) 8/ 34227
PCT/ | B96/ 0013Y"

figure 3a the trick THuERA the samefoamat gt figug 1, Vﬂ“&%&hsmmﬁ’mmﬁ%t i on
node Onltuat tientwb lipraituction hedds &Blowrdarigsa third trick play reproduction mddegulees 4 t he

sane for t flﬁ;ure 1E ¥1¥0|#r&glep&m§ﬂacross the record carrier - t hat

the two r ow during a third trick play reproduction
nmode, where 5 the rigwetadhe trickplay gegments for the1H12 times nomisal mprpduction mode

figure 4a t 1 ﬁg F¥f et s for the + 12 tinmes nom nal reproduction
node hﬁf d e group of 48 tracks ure 5 the

sane format as fi gur@“le the same, fommap a¢ Rgure, L, withothe paths across the Eﬁ?’F
that the two reproduction heads follow during a fourth trick play reproduction mode, where

10 the record carrier speed is -12 times nominal, {
figure 5a 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
15 record carrier speed is +24 times nominal,
figure 6a the trick play segments for the +24 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
20 the record carrier speed is -24 times nominal,
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,
25 figure 10 two subsequent sync blocks in which an MPEG packet is stored,
figure 11 the contents of the packet header in the first of the two subsequent
sync blocks of figure 10, which packet header comprise the time stamps,
figure 12 the contents of the packet header in the first of the two subsequent
trick play sync blocks of figure 10, which packet header comprise the time stamps for
30 packets in a trick play data stream of packets, _
figure 13 an embodiment of a recording apparatus in accordance with the
invention,
figure 14 an embodiment of a time stamp generator in the apparatus of figure
13, and

Printed from Mimosa 04/06/1999 13:28:56 page -6-



that the two reproduction heads follow during a fourth trick play
reproducti on node, where 10 the record carrier speed is -12 tines nom nal,
figure 5a the trick play segnents for the -12 tines nonminal reproduction
node. only, in the group of 48 tracks, : figure 6 the
sane format as figure 1, with the paths across the record carrier t hat
the two reprodwobwmmnheads follow during a fifth trick pMEmnnupnnchtlon
nmode, where the 15 record carrier speel is +24 tinmes nonina
figure 6a the trick pla gnents for the +24 tinmes nom nal reproduction
HE* 13 81 sinhopiment ot geppoduction apparatus.

node only, in luction figure 7 the
sane format as figure 1 vmththe pat hs across the record carrier t hat
the two reproductio gy i E!QEF bkl g&inﬁ ction
node, where 20 the E ré‘li"er %igeedg“ﬁe meésdcérillodr?né na e,

figure 7a t'hhettackﬂteM@Sg@nt@sbwmtmmﬂpmlmm%%uct i on
mode 50 &E%?Eﬁﬁﬁ@?ﬂo%vﬁ%&&%ﬂ‘ﬁe shown,forclantymsons at ahniag g:ée 8 the

format of a sync e data

gure % e orrrat of
header por t frEverss to the langivuding] dizeetiop of the repazd garri re 10
t wo SUbseqU&i\tbeSdéﬂﬁﬁdakﬁQﬁéretdid edrictl. mm&@r@pekpmmam shownin

figure 11 t c ntents O.f cket hea
subsequent Hgm-e Ig? Tﬁg%\/\ﬁ um%%ﬁ%h%gpd corrprlse t he

time stanpsmhwmmﬁmdmadmﬁqngmmmgbomwMan&m1%'"'6"%@%? header

in the f%dsh%lﬁ {,,E 3 subsequent trick play sync bl ocks of figure
10, whic et header conprise the tine stanPs f.or 3,0 gacket natrick
pl ay data stream of ngpgequentgroups of 48 tracks, the é’ﬁﬁ@’&ﬂﬁent of a

recordi ng agRRpRAY ?edsﬂ 2:@,%9&;@66510& Woit $hdt24%. The lowdstrmrlﬁctl@lay speeds require
oS 1% 20 e s of ek piay data Furdhed, Whs GRREEE o etod bidd i BRAL et e Of
mteger muluples of each other. That results in either the trick play speeds 4x, 12x and 24x,
15 or 6x, 12 and 24x. In the following, the set of trick play speeds 4x, 12x and 24x, and their
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

20 block has a length of 112 bytes of 8 bits each.

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

25 subcode signal in. The subcode signal can comprise, amongst others, absolute and/or relative
time information and a table of contents.

Next, follows a postamble portion 5, which is 3 main sync blocks long, an edit
gap 6, denoted *IBG’, which is 3 main sync blocks long and a preamble portion 7, which is
in the present example 1 main sync block long. Next, follows an auxiliary signal recording

30 portion 8, denoted *AUX’, which is 23 main sync blocks long. The aux signal recording
portion 8 is meant for recording an auxiliary signal, such as text data, as an example. This
aux signal recording portion 8 is followed by a postamble portion 9, which is 2 main sync
blocks long, an edit gap 10, denoted 'IBG’, which is 3 main sync blocks long and a
preamble portion 11, which is 1 main sync block long. Next follows an information signal
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figure 15 an enbodi nent of a reproduction apparatus.

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
t he | ongitudi n@oeghs@cti on of the 5 record carrier. |n fpombsoetis however,
the tracks are shown, for clarity reasong, at an angle transverse to

the |l ongitudinal direction of the record carrier 1. Goups of p successive
tracks q%ebraﬁgb&aﬁﬁiz‘ Haﬁmmﬁﬂmmmrﬂmdamﬁﬂ%mMsyMbhgdﬂbup of p

successi ve trfackasu ion Sighg] h?&grd{ng g%%ﬁﬁl e ghﬁm’f&hﬂm siphas et

exanpl e equ P /repro tracks are
written/ rea&nﬂ@ﬂm@m&mm&ﬂﬂmbﬁﬂa‘g ’E@ﬂtﬂﬂékfbﬂ‘gﬁ?“ﬂ‘@ 1 and from

left to 10 Q{;‘ﬁafﬂw& h&nfehéw&ﬁmo an MPEG information signal HEuHhEg mlp&gmaﬁrchn groups

Cpecds: | 23, ieiactuged nghs haion el econiie PRHBn 10, 0 ey ple i) o

require mmgeﬁmymmmmmmmlwwmm»ﬂﬂ mammnqabl@hr red to

:sl'ﬁla'?cﬁ etSL: fgh&lﬂélﬁ%giﬁ&%fﬁ%ﬁa ay spgfnggﬁgm%ﬁf%?(ﬂaﬁgmg Qﬁﬁ‘ OE)PE[SX 12

and 24x. In mnmumﬁq@mmmfosemmf tr| ck play speeds 4x, 12x and 24X,

and their rever $f ,ﬁm ?&hﬂhﬂiﬁﬂw a postamble portion

Figure 2 shows the fornat one track tragk .S £dy§ﬁ{ g‘ ead in a
di r ect i ontOf r Bnwhichiis 2 gain; sy bl qchs{o%aqd,aggfpg mArgIn;” portion, 43 ?%]:W |

| engt hs of tm:aa&htpu&canbeasiumdkowmmra@clmchlgng.éomapmemqwepiseld |n

nunber of majn. s | ocks A c 20 block has a length of 112
bytes of 8 b%%‘a@?g RS Cinprist 58 nfin B ?‘;rkgt a clock run-in portion 2,

denoted 'margin', |sIthMMmecmtlmm&mﬂmmmmwhes 2 main
sync bl ocks W ?L-M?L"ﬁo rRERRINY RodeOfid dukiBary si '1§¥écdr&ed9mthe nai n
ong usﬁ%

sync bl ocks recordlng portjon foII he pr eanbl e

portion 315 trackamth%remrﬁ!az H°f§9fh§> iplusiingdhe pogtipns ni0 aod 41 ® recording

portion 4 i sijfgemitontsiindl@6@fdihgchortien muﬁu:aslﬁnﬁﬁnahmmforﬁamnsmde si gnal
can conpri se, am)n st, ot hers, absolute and/or relative time

i nf ormation E{H'EP“”E ntents. Next, follows a
post ambl e portion 5, Cminingtbaolﬂo figwrail nthe pontents|of tiedirst pary 12a,0f thafipformation 55 6,
denot ed " I BGjur Wi Glink Sorfol ™ RinSoe Hrtiek Bkl O¥ighrd D Sncivs a8 Hhir BavePedd ON 7,
which s 20 recorded using at least a first and a second write head. The first head has a gap with a first

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

25 running from the bottom right corner of the figure to the top left corner of the figure, sce the
circle in figure 1 having the reference numeral 20. '

" The first information signal, which may comprise packets of information of an
MPEG transport stream are recorded in the tracks, more specifically, in the information
signal recording portions 12 of the tracks. In an embodiment of the recording apparatus,

30 which is in the form of a digital videorecorder of the helical scan type, the first information -
signal could be *normal play’ data recorded in the tracks for reproduction in a reproducing
apparatus at a record carrier speed which is the same as the record carrier speed during
recording. This speed is defined as the nominal record carrier speed. The first information
signal is accommodated in the main sync blocks, defined above.
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in the present exanple 1 main sync block |Iong. Next, follows an auxiliary
signal recording 30 portion 8, denoted 'AUX , which is 23 main sync bl ocks
| ong. The aux signal recording portion 8 is meant for recording an
auxi-liary signal, such as text data, as an exanple. This . aux signal
recording portion 8 is followed by a postanble portion 9, which is 2 main

sync bl ockeeksag, an edit gap 10, denoted 'IBG, whimimsmedsaai n sync
bl ocks | ong and a preambl e portionAl, which is 1 main sync block °

| ong. Next follows an infornmation signal

Printed from M nosa Heth@6 38081 informaios 6iganh has been recorded in specific segments in\D

98/ 34227
tracks. Th ts dicated in figure 1 b; referencenumuals221(+4), where i
PCT/ | B98/ 00454 ose segments are indi figure 1 by 6

recordi ng pdunsifmm 1o 12y Jhisiserqnd infrmatipy,signal ismeant for, p zeproduction in 4y 1, sync
bl ocks | ong.rephbiiiiction apbeditay dtRlrbpaoiubtionspded whith 04 tigesthe idndmal ipradactiorant t o

< gnal can, (RCoL g R Fon < F o fPrpaton ool B fn gl k"

whi ch may hm&hmemmmeswmmmhmmnMWMdMQm trick

play data Ccapuong irfSrmhiin ﬁ%lﬁ%hﬁh&%%kﬁﬁ&éﬁﬁ%@&em%mﬁm Ngh @Or i On
12. The information signal record portlon &?12_ IS |ct|g3‘glfy di vi ded

into two parsense that the secpnd information sigpal isa trigk plsy;signal r‘f’c“’TPFB | ong and
a second par&pra&buon%eahmlﬁd@@ommawu&hwka)hmgwmnassmpnaobfmwt 12b

O = S B e S8 B o i e i
forward direction.

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 .

15 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 5 inclusive.

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

20 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
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),

25 wherei is even.

The trick play segments 22.i(+4) each have a length of (m;/2=) 50 main sync
blocks, in the present example. From the 50 main sync blocks in one segment, 45 sync
blocks have information contents as regards the trick play information stored in those sync
blocks, which could include *dummy’ sync blocks, to be described later. The other five sync

30 blocks in a segment comprise périty information, obtained from an ECC encoding step
carried out on the trick play information. Thus, during each revolution of the head drum,
during a four times nominat reproduction mode, 100 sync blocks of information of the
second information signal, which include 10 sync blocks comprising parity information are
read from the record carrier.
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10 13, which is 2 main sync bl ocks |ong and another 'margin' portion 14,

the length of which is not relevant, but can be assuned to be 2 main
sync bl ocks long, for the present exanple. In total, the track thus

conprises 356 nmain sync bl ocks. ' It should be noted here,
that the auxiliary signal recording portion 8 may be optional, :in the

sense that in 3eesbez7 recordi ng node, no auxiliary signal pmmsﬁjded in -
the 15 tracks and the recording portiong8, including-the portions 9, 10

and 11 are added to the i nformati on signal recording portion 12 and
are filled with mai n%ﬁfmxml_nﬁﬂmmhnmehlqcksinamk,tm fom/0,t whichlis theay

dat a. first sync block maﬁ%?&oﬁﬁg&eﬁ%xﬁhﬂ%& Lnen'308, Mﬁ&ﬁ%ﬁas?ﬁx&he first
part 12a of eI nformati on nal  recordi ng port

further deschlpakdn themrea j2a ofjthe H&ksﬁleﬁmwmtthw%ﬂ(m, whese bis @¥e®, usi ng
at least a fik@les kS RfkbRRkd 8 itd B36/1RNive T2 tridk] Wherd @R Gydddtocks gap With a

first azi nut le_and the secon head has, a w,th a,second
azimuth argl ™ &ﬁfg’sﬁé ugive.re the sync ?‘%ﬁﬂ"f?é‘ thtpg% it g e, The

t racks recorﬂmlebwetslynclﬂbuksinMsegmemezﬁ(-a#)eWherdntsaddéﬁhrb;hetsymblocks sl ant
line runnin L&lnta 0 I ght

cor ner of t%ém§ m?é%%%& %c S I’%@E‘h lﬁ%ﬂg&%ﬁeﬁ?ﬁ?\ﬁte head
are indicat e%ﬁsbyclnsivemthmayncbh@smpmﬁhqtgmwmmn Hbthowldhbe peted hesesr ner  of
the figure tﬁmtmti‘semehﬁ&haywlo&fnuhbas'ffmenkﬁm?s}mm those rcle in

figure 1 having the refere e nmer The first

| nfor ot 1 10h A GRS LSS PR %%M%W%ﬂcsn ¥

MPEG t r ans poblbcksinmbersh for the sanearicleplay syné blecksr acks, nore specifically, in the
i nformation ne

enbodi nent of the rglgig‘l"al ng&g1 psgg“é{)ﬁmﬁongc%m&%eg %2 Hgg“ ?%H§$+JI)

di gital vi dessithedoweredgeotf someofthe tracks insthegroun 9fed8 trapks. ﬂqssiommwmt i on

si gnal coul diglfonstRit BRI beXedin thiAL 2 iSRS rehfddichen hs&p&%négmew oducti on

in a repraoduci ng, aratus at a record carrier speéed which is the sane

as the re’éorWaF‘r‘?‘\’sP‘e%eﬁg » igrhesfphaving the firg grigmil)- sﬁﬁl‘%“‘%‘ﬁé ghowpdnelide i ned as
t he nomi nal meﬁmede@fgmrebm@eﬂmﬁhepbssrbfettomﬂcﬁrermsotmﬁonmtheswgﬂal i s

accommodat edgl it LOCsIPLSY Mo B RE$ tindE hoEd rRAlGion 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
20 runs from 1 to 24. This third information signal is meant for a reproduction in a
reproduction apparatus at a reproduction speed which is 4 times the nominal reproduction
speed in the 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
25 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 replica of the reproduced first (video) signal, but reproduced at minus four times
the nominal speed (in the backwards direction).
Figure 3a shows the same group of 48 tracks as figure 3, however, only the 24
30 segments 28.i(-4) are shown in figure 3a. 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.8, 3+n.8,
4+n.8 and 6-+n.8, where n is an integer running from 0 to § inclusive,
Figure 3 further shows four scanning lines 30.1, 30.2, 32.1 and 32.2. The
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Further, a second information signal has been recorded in specific segnents
in the tracks. Those segnents are indicated in figure 1 by reference
nuneral s 22.i(+4), where | runs from1l to 12. This second information
signal is nmeamvobgse®m reproduction in a reproducti on myrpeesedss at a .-
reproduction speed which is 4 tinmes the snom nal reproduct ion 5 speed i'n
the forward direction. This second information sugﬁrjg{e could be an

i nfor mati on doixlgmairowed scaminglinﬁhég 1rand B@:P showothe paths S9e head, having thene 1 r st

i nformation ﬁg% ﬁ, &mermﬁn?ﬁﬂﬂﬂfdtﬁitﬁﬂfﬂdmm si gnal
could have a re t|0n5|p W|ththe gnal i n the

fi réﬁl Ewgr rrat
sense that trRRIodNeEQn-Modey fusingf¥q FsKoluogs,of the the 4
ti mes nom nqi,m 32.1 HRIB2CT$hGwi ﬂ;pﬂﬁdﬂnebme:dmﬂema\hng thbkeamrd ammIﬁpﬂmhbuced

d wh |
S gnal) bt 'Cﬂm%ﬂf’ o i B W it AP RpiRbeub pisde duiof °0)
direction. the said two revolutions of tié hgadt drumaAs Ao S Stendn §m3g%evwmd&%cks as
figure 1, h%@;,{seg%aﬁn%%d%mmm&ﬁm %,58,42, uc 1%)1621%; 20)'23\khdi, f i gure

| a. Assumn er of the first tr p, Of 48
tracks to bé“@ﬂ!&(ﬂﬂ’eﬁbﬁdéh“dﬁﬂd%ﬂéufcﬁ’wWﬁﬂ%‘é?glgﬁ)t%-'awhf faglgog o he
group to 15 fe14,r1a¢k7,n8Peind4Z. the segnents are recorded in the tracks

W th tra%I nunber 2+‘ﬂ1e8meiq§]ay segmena ﬁr-‘?gf %e'%s?ﬂ}#ﬂg?{“g%*%mﬁ‘“%bng from

Oto 5 usi ve. our scannlng
lines 24.1, Heck® A B8k playsegnet for the minus four timea tHrkeplay specdceempese Ritherc?2 i nes

24.1 and 24. sén Q&\[ﬂr ﬁfoﬂﬁaubﬂa&m&ta%s S8 thick DY inFermiabioh stored infthdss 1

azi mut h angl rosst e recor carrler in the four tinmes nom nal

repr oduct i orﬁmblomd ﬂﬁEﬁﬁYn@blP%Of%’ﬂ n. i 28 §Ec vingeaoRhe singl e
ar r owed S anioRioh Btienhs g the ik . iouiation e pahias symmmmt her

head, having the s nd_ azi nu n | 1 ow cord
carrier iR tHe %LH? d‘ﬁfﬂ"éﬁ%‘?&ﬂd EP%%%n%%iéo&urlng tﬂhe said two
revol uti ons biocks c@ﬁpﬂsiﬂgtﬂtqmﬂtydnfmmaﬂdkslsomnﬂd’rmmﬁﬂﬂ efidoding stepl carrigdeopne head
reads the tr'gtlﬁ ﬁ'ﬁg% Q%Egnts 22.i(+4), where i is odd, and the other
head t hus re3ds: W play segnents 22.i(+4), 25 where, i is even.

The trick pI ay segrre'ﬁhestlQPIM(ﬂﬂal)lﬂ'ésa@hthHa\?@sé time$, Aerming) reprofuction spesd cans ) 1
sync afﬁilmbu 1eﬁvmmﬁuhﬁaﬁﬁmmﬁnmmdemcks in

?PFCEGSFE“t W&w x “q?enwg:ewséraf 3 “""X@@g e o e B g Pl BT ° 1T
i ncl ude ' dun3os, whighis thd lagtlsgnc tﬂcmkﬂxethelmnabadxeltaclel’the syhecblogks iy the pegmentync 30
enoont g st BRI, WnefeS T SF 6236, faf 19 ibh22IBE iync i el ST ECC
inclusive in a track, where the sync blocks numbered 74 and 75 are the sync blocks
comprising the parity information. Further, the sync blocks in the segments 28.j(-4), where j
25 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 information. The sync blocks in the segments 28.k(-4), where k equals 1, 5, 9, 13, 17
and 21, are the sync blocks numbered 194 to 218 inclusive in a track, where the sync blocks
numbered 216, 217 and 218 are the sync blocks comprising the parity information. Further,
30 the sync blocks in the segments 28.1(-4), where 1 equais 3, 7, 11, 15, 19, and 23, are the
sync blocks numbered 265 to 289 inclusive in a track, where the sync blocks numbered 287,
288 and 289 are the sync blocks comprising the parity information.
' Thus, during each revolution of the head drum, during a minus four times
nominal reproduction mode, 100 sync blocks of information of the third information signal (2
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carried out on the trick play information. Thus, during each revol ution of

the head drum during a four tinmes nom nal reproduction node, 100 sync
bl ocks of information of the second i nformation signal, which include
10 sync bl ocks conprising parity information are read fromthe record
carrier. WO 98/ 34227 .

PCT/ | B98/ 00134 w0 98/34227 Pcr/mss/ooms ' -

When numbering the main sync blocks in afprack, starting fromO0, which i's

t he first sync block in the aux recording area 8 in the track, until

305, which i =x2hé¢ 2 223 +syhgync blocksjodre edad iftomt thecrecord eardiéta Thik istﬂlesahlemninbert he

sync bl ocks i '5§§‘§ " W%E% are the sync
bl ocks nunber‘g mézuswe I'n a raéni?11 \ﬁée/re the sync blocks 5
nunmber ed 132 to 136 mméawharséowm@ymnuam%%%ﬂm%ﬂﬁé@slve%b#t. ty
information. the loweFddzt BEfomelol e TMAS iPthe Ghoup bfmm&kﬁemﬁnaﬁu&@m(lwmmﬂ e

i is odd, rethes nc, bl o nber ed, 206 .t 255|ncIU|ve|
track, Whes %‘E&WB@R‘QHWF@B%S) quﬁ |ve are

t he sync bl ocpraemmrmeheughahmg;halﬁrdtyzmmhmmelmwdﬂ\owmmthesumd her e,

E)Ihgfzk\g,qat hi):e&g%‘l nu ’E"Z’r giﬁﬁc’ﬁg@%@‘:ﬁ%ﬂ rom MWS%W| ed

and descr i bedostion; alsq igthey#t dimes pominal reproduttisn imodesnbers' for the same trick

play sync bl ocks. xgure shows a fourth ﬁfoﬁﬁdﬁnkﬁtﬂjﬂﬁﬂ{%@ bdgRidsts
nunbered 22. 13(+4) to 18(+4 |.ocat ed at the | ower §i4ge of some of
the trackd0i rinthedragiso dhoss segimgn Fﬁd%“@ﬁb%ﬁ&&ﬁ%é‘?ws i(F&Bat i ons

t hat can be rmmnstﬁmtziou mmﬁmmﬁhnwmgﬁunmmmcﬁ t he
two 15 heads

the |ocati onsw%rﬂd%m n’t‘t a Hepiy “ﬁttéoqgsﬁﬁgévg'gn ﬂ%‘“?@ o S aZJ"D'%'E-r\, Aist
i's possible tmeqdemdletfmaxdr(ﬁmtwa-t This fourth infarmation sigoad could be an rgfmahanoesienadli ng
portion, al sOufith ab fo FebatibhslipSwHARBEVEAit {P ERHkIdr 982odi &8 or third information

15 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
for the 12 times nominal reproduction speed in the forward direction, in order to obtain 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). _

20 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
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+n.2, 27+n.2 and 38+n.2, where n is an integer running from 0 to 3 inclusive.

25 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
first azimuth angle, follow across the record carrier in the 412 times nominal reproduction
mode, during two revolutions of the head drum. The single arrowed scanning lines 36.1 and
36.2 show the paths that the other head, having the second azimuth angle, follow across the

30 record carrier in the +12 times nominal reproduction mode during the said two revolutions
of the head drum. As can be seen in figure 4, the one head reads the trick play segments
34.i(+12), where i equals 1 to 4 inclusive and 9 to 12 inclusive, and the other head thus
reads the trick play segments 34.j(+12), where j equals 5 to 8 inclusive and 13 to 16
inclusive.
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Figure 3 shows a third information signal being recorded in specific

segnents in the tracks. Those segnents are indicated in figure 3 by
reference nunerals 28.i(~4), where i 20 runs from1l to 24. This third
information signal is neant for a reproduction in a reproduction

apparatus at a reproduction speed which is 4 tinmes the nom nal reproductjon
speed in the bpekgmazsds direction. This third infornmation rermssbeimoul d be-an
i nformati on si gnal whi ¢h has no rel”ti onshi p what soever with the first

and/ or the second i nformation gnal introduced above. The third
i nf or mati on si gnal cmﬂhmmwsawtsé‘ﬁé@‘#lﬁ) thet have & length pE ((mp4)/8T132% nat i on

signal, in tﬂﬁ:.%ﬁmci&ﬁiddu ﬁﬁegxﬂentsFﬁQfmy b havé smgmlos(ﬁ:éuz)tsle)m

signal for the t'i mes nomrlen re odui n %F) er to

obtain a repfasblogs- (‘\H‘M‘}y SepTpFL having a legth 0 “g%ﬁ pEse 1 eyps,

reproduced fhﬂvﬁig;ﬁﬁnﬁkﬁa)c@tegﬂaimghdumcmpnymuommmmcm

the nomn | FI gure 3a

shows t he sa?@e@rg%‘ 1P&"c§§g§%§%€ %‘{HS"E%&%}%&\}V@ rbk’cgﬁnlA 4 30

segnents 28. mwtmwshmhpﬁ%mbledﬂsaommmg ¥‘ﬁﬂ4‘ﬂ9@r of the

first track b&.f&l s%%&v%ﬂf@nﬁa&a%&edﬁtﬁmwn%mdmmmmtrack
e

nunber of th ast_ track_ in the group track nunber 47, the

segnents ar e%@ﬁﬁ%ﬂ’?ﬁ“ﬁ“ﬁé’fﬁ%%@eﬁfﬂcg}%’?k nunber 1+n.8, 3+n. 8,
4+n.8 and 6+n.8, whermRe fick flap Begin@iite fiye ther-HI2tinky nbminab reproductioni spesdcan bee.

Figure 3 L4 her o SONGl 0 Yl S SAOMag SalpiE S ain, Wberird anemdf yrd2 2 The

WO 98/ 342
PCT/ | B98/ 0018Bldcks, starting from 0, which is the first sync block in the aux recording area 8 in a track,

doubl e arro ﬁh@tssyﬁcpb tolRkONe
head, havi n%gﬁﬁ%@%g‘% azl rrut1 g‘e%???%v%g%rﬁoggkﬁgg;&cm d carr| er

in the m nusinfthesesmpnipd. HoriPhand 34.9(+12 e t¥ps Bipcks gpmbered |
revol utions gfaide, hmdmdrsjdmblomamat&sdesamamﬂ:vewgonsofmbms 32.1

22& 2,2 2 ]S.J] Omockg Rgérgdsﬁt to%t7 tcpumvg tlpurt{:nar,h Sagdck pi"a" Isyr% btltnzﬁs e ngéﬁs' mut h
34.2(+12) and 34.10(+12) are the sync block numbered 141 to 162 inclusive in a track,
where the sync blocks numbered 152 to 162 inclusive are repetitions of the sync blocks
numbered 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

20 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
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

25 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
play sync blocks in the segments 34.6(+12) and 34.14(+12) are the sync blocks numbered
109 to 130 inclusive in a track, where the sync blocks numbered 120 to 130 inclusive are
repetitions of the sync blocks numbered 109 to 119 inclusive. The trick play sync blocks in

30 the segments 34.7(+12) and 34.15(+12) are the sync blocks numbered 174 to 195 inclusive
in a track, where the sync blocks numbered 185 to 195 inclusive are repetitions of the sync
blocks numbered 174 to 184 inclusive. Further, the trick play sync blocks in the segments
34.8(+12) and 34.16(+12) are the sync blocks numbered 239 to 260 inclusive in a track,
where the sync blocks numbered 250 to 260 inclusive are repetitions of the sync blocks
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5 follow across the record carrier in the mnus four tinmes nom nal

repr oducti on node during the said two revolutions of the head drum As
can be seen in figure 3, the one head reads the trick play segnents
28.1(~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 segnents 28.j(-4), where |

equal s 1, 2, Swo%smsdh7 10, 13, 14, 17, 18, 21 and 22. ¥amBes/no13s '
The trick play segnents 28.i(-4) each havzaalength of (nferr]/4=) 25 mai n
sync bl ocks. A trick play segnment for the mnus four tinmes trick play

speed conpri senterad @39 @249 inclusipnc bl ocks havi ng mformation contents as

regards the trick pl &gy '&ﬁ&{g@éﬂ RVoliftioR of fhe héhd (dRHS & aa-)m‘ﬁnﬂﬁlﬁhﬁal and

three sync bl ocks of ‘pafity infor rrat [ o % és’ s%lr cks A ach

i nf or mat i on &wFdactios mede, 180 syng dlocks c'k B Ay T ]‘Hikgé’? t hose

sync bl ocks, W&mewm of parity i nformat ion. Again, the

parity information stored, i h | parlty

i nformat i i s obtai h:o ﬁft‘f‘;\ encodl nlgdésé?ies?) 1c L@ﬁglts .Dﬁ) on the

trick play sidgated at the lower edgeofsomeofﬂ:euh@:smmggrop ggﬂsstggkpeml@eﬂ@pthnﬁetem nus

4 times nom W?ﬁ:\%ﬁ&ﬂ%&aﬂnﬁﬂ@ﬂqzmmmal ﬁo'ﬁohﬁﬁde m@wh@md in the
a

foll ow ng ex en nunberin he main sypnc bIosHEe I from
0, which is m,fmﬂ@tpw@asm%wmwema&w E“f;‘a"a
unti | 3@ subddiie igriabrebditing portions Wi pdskible ko fesd thé infarmation iR theisubcble track

th K t.h ls 2, 6, 10, 14,
18ears]én§2%oc o4 R ec‘”ﬁ%&%@’ﬂ&ﬁb ,[’22%“%% ’@"‘féﬁ‘% 3s?ve in a track,

where the sync bl ockfmmmwdamhmm&mmmmgmﬂ)wcwgmemm

oD " 1 iy, o g e gk i o
nunber ed 122 rens fronel ron& This fih jinforgnation signgl,is mgant Wﬁéﬁ@*ﬂ?@%%é reprodugtion

nU][Tberefl 145 : 4 a Apfod i iﬁbn tr]vhicmhﬁnﬁqammesﬂﬁgommnpmducwwl L
i nformati e Sync blocks in.therse ere s 1, 5,
9, 13, 17?5 (that g; g‘f”ﬂ?"@"’?ﬂ@“&?‘ntnﬂfg@i@%ﬂ%’%l"ﬁk@%&“ﬂéﬁ%@ﬁusive I n
-~ a track, whersigndl Whichyhacndielatbmship whatsoeverivéthalie ms;@,ndlﬁnmmgl&hud end/ore sync
bl ocks conpri Bg{@ 0 abl ocks in

t he segnentsf%&%?}‘ﬁ%n%é&gmw equal’s bie %%Em%g%ﬁ%ﬂ nd 23 are t he
sync bl ocks mdmmmaetﬁastmmwﬂv@%wwet%éﬁ fitlyilpnat atighsignghis ap| ocks
number ed 287 rick play stgafl 8 ke Affhs a2 Qm%nﬁﬁw&pbhﬁbﬁkﬁw ora¢rrtq obtha aparity

AR A —— T R O
bl ocks of i nfreprédatédain nidus 12 eimedihe domindl apeed: (in the backyawuils difetion).

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

25 be track number 47, the segments are recorded in the tracks with track number 3+n.2 and
274n.2, where n is an integer running from 0 to 3 and in tracks with track numbers 14-+n.2
and 38+n.2, where n is an integer running from 0 to 4 inclusive.

Figure 5 further shows only two scanning lines 42 and 44. The double arrowed
scanning line 42 shows the path that the one head, having the first azimuth angle, follow

30 across the record carrier in the -12 times nominal reproduction mode, during one revolution
of the head drum. The single arrowed scanning line 44 shows the path that the other head,
having the second azimuth angle, follow across the record carrier in the -12 times nominal
reproduction mode during the said one revolution of the head drum. As can be seen in figure
5, the one head reads the trick play segments 40.i(-12), where i equals 5 to 9 inclusive (and
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X 22 + 2 x 23 + 10 sync blocks) are read fromthe record carrier. This is
t he sane nunber of trick play sync blocks as for the 4 tines
reproducti on node. Figure 3a further shows portions, _
nunber ed 28. 25b)9ssa228. 29(4), | ocated at t he | ower mmome of ©

" the tracks in the group of 48 tracks. Th&3%e | ocations are locations "5 that
can be read in the -4 tinges nom nal rqqgroductlon node by one of the two

heads, in thdlse 1410 1fiaclpsive).and e offyiphaad s rads thyrick dlay se@eay 0aleh. As the
| ocat i ons shashereijequaticictot4iacissiveand €0 to 13 mdltsg@.al recordl ng portion, it is

possible to read the tlon | h de a| ecordln

portion, also in thefhﬁk?cli( &33?’5@8% ﬁo 35 ﬁm
Fi gure 4 showthers mwmmmmmmssn@;m bb%dgm&mmwnlmﬁQ#&l fic
segnents 1§ ﬂgﬁr&hﬁﬁé@ﬂi@smfol}%ﬁsﬁﬁ@%més%c%ldcﬂi%ﬁ%ﬁﬁrw?ﬁé%ﬂ‘&s"* by

reference nunerals 34,i(+ 12) where i “runs froml fourth

i nf or mat i on W%WW&W%P’%OF&PM@M ionin a reproducti on
apparatus at a reprodmetrioklpmpmmﬂhb 413 tilés foniimd réplodudtionspead can be

repr oducti on orward dir lon. This.fo rth |nforrrat|on
si gnal coul d%ﬁigﬁﬁgﬁq&% P‘S owﬁﬁaer‘amq ‘&'ﬁﬂ’l TR gr i p

what soever wiblobks; startifg from Oamiich is thefitshsynabldekiin ﬂtemxmcondingm&lma gk, signal
i ntroducegy a'%ﬁﬁi%os %chflﬁ"d{etﬁkt éy'ﬂé Bfo&i?‘i’n'tﬁ’é‘ara 293 me el RV tockSindhd ONShi p

with the first infornat in the sense tha the fourth

i nf or mat i on $fEeate 4P-SC-12)apd é‘klﬁﬁlalﬁrs F"Qﬁm" blocks numbered 3Q.t0149 inclypye imay i nal
reproduction tﬁﬂ@%eﬁeﬂh&d?ﬁc blodkvenirhbeetidr40GH HD ihclusive £¢ bpétitions ameaoyﬁb Blocks

reproduced (vi | .of the re f

(deeo) Si gﬁ]g dﬁﬁ%‘tijtgga %3‘3‘8@‘5’@’? yfgb"cﬁe'g &hﬁf@ @E(f(n t he
forward di redﬁ)m)hesmblocksnumberedﬂ to76:1‘ngum\@1ﬂana¢kowherelﬂxes;su;rﬂocgsoup of 48
tracks as 1?9&“?1 gwgfl_fi shown
in figure 4a %ﬁ%\’?&%ﬁrgmﬁ%ﬁ% }Qf?'esyﬁc rst racjétﬁ wﬂs‘@{h

group of 48 {Thegyes blogksde therseaments 0.6012mad FhES(t1Rkask the dymsdlocks inartmack ast track
in the group nifibered 85 @QMﬁx@ﬁhvd"Wﬁ&@&heAs cﬁl&ﬁsﬁtﬁﬂm%t&ﬂﬁxﬁ&ﬁ%d&d in the

an i n cger  CRRIRGE PG pge PRE wuwemﬁ'a@“z@m: i Yo iy o ” " '
further showsegmeots 48.2612)iand)40.11¢43) @6 the syrdtblaeks ig 4. thckamonbgréd 212 HHA1
20 inclusive, where the sync blocks numbered 122 to 131 inclusive are repetitions of the sync
blocks numbered 112 to 121 inclusive.
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
25 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
blocks numbered 167 to 176 inclusive. The sync blocks in the segments 40.8(-12) and
40.17(-12) are the sync blocks in a track numbered 194 to 213 inclusive, where the sync
blocks numbered 204 to 213 inclusive are repetitions of the sync blocks numbered 194 to 203
30 inclusive. Further, the sync blocks in the segments 40.4(-12) and 40.13(-12) are the sync
blocks in a track numbered 222 to 241 inclusive, where the sync blocks numbered 232 to
241 inclusive are repetitions of the sync blocks numbered 222 to 231 inclusive. At last, the
sync blocks in the segments 40.9(-12) and 40.18(-12) are the sync blocks in a track
numbered 249 to 268 inclusive, where the sync blocks numbered 259 to 268 inclusive are
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doubl e arrowed scanning lines 37.1 and 37.2 show t he pat hs that the one

head, havi ng the first azimuth angle, follow across the record carrier
in the + 12 tinmes nom nal reproduction node, during two revolutions of
the head drum The single arrowed scanning lines 36.1 and 36. 2 show

the paths that the other head, having the second azinuth angle, follow _
across the 30 woegsid carrier in the + 12 tines nom nal rrepmsdenss on node
during the said two revol utions of g4she head drum As can be seén in
figure 4, the one head reads the trick play segnents 34.i (+ 12), where
i equals 1 tmepetitimsodfule sysc bloaks Burphred 249 wcaSBdaclusive.and t he ot her head thus

reads the trick pl ayrRRORRHE Sack devofution 3D the HAPEfim, B 2 Bmbonciuisalc! Ui ve
and 13 to 16 ncl usi ve 98/ 34227
PCT/ | B98/ 00 1®production mode, 180 sync blocks (9 x 20 sync blocks) of xg@rmanon of the fifth Ther e

are trick pl avormaeaRighd atdredd frond the rédoRk cattiey,awlichl ie thg isimefuniberpfosynd blddks 8=) 22

mai N sync Ioc s, a ric a egnents 34.1 (+12) that have a | ength of
((mMerr]+ th?l"dux 5@”‘% ﬁ?@‘f{ A trick plg& mant having a | ength

of 22 sync bI ocks coﬁqzmesﬁefdrmesghnwsmrm,snumbereﬁ i%@)ﬂﬂdoﬂﬁHZ)Mtents
as regards th ngﬁ%ﬁ@@ﬁ:@ﬁ%ﬂﬁﬁ&%ﬁ?oﬂ&ﬁa@ﬂsw scatin®@erés 5 and
oc n

further 11 sync etitio each of the 11 sync bl ocks. A
trick play Kmﬂy@&ﬁm Q%F‘Il tigegmagtinad reprogurtion, mods by engohHedwo 15 sync

bl ?Cks havi nwmxgﬁx%iehéﬁmm, th&lﬁﬂ% ﬂﬁsﬁrgﬁ?ﬁfudﬁ&htf zlbd‘ahﬂis sli&vaMncludek
information stored. i those,_ sync. bl oc urt her S ocks
bei ng a r@pe@ﬁ?weﬂg“@éﬁ‘f?’%‘fg ROFHiPn 1 IR0 sl{'1 informat subodle The

trick play Sﬁmfe_badﬁngpomm also irPthe l-lmsnennmunalrepr@cuwdmnde.on speed can he 10
o e T S B PN a0 7
aux recor di nthe aaeks. 'qushseammgk indicated i figure @bsrefem?ecwm@l& (‘?‘%@,i“’
bl ock i N t he; AlgfromA%oi18, HHaesiith BFkmatdARighiliic et foY a FPRRIBOAGKS
15 reproduction 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 signal which has no relationship whatsoever 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
20 information signal is a trick play signal for the +24 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 +24 times the nominal speed.
Figure 6a shows the same group of 48 tracks as figure 6, however, only the 18
segments 48.i(+24) are shown in figure 6a. Assuming the track number of the first track in
25 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
27+n.2, where n is an integer running from 0 to 8 inclusive.
Figure 6 further shows two scanning lines 50 and 51. The double arrowed
scanning line 50 shows the path that the one head, having the first azimuth angle, follow
30 across the record carrier in the +24 times nominal reproduction mode, during one revolution
of the head drum. The single arrowed scanning line 51 shows the path that the other head,
having the second azimuth angle, follow across the record carrier in the +24 times nominal
reproduction mode during the said one revolution of the head drum. As can be seen in figure
6, the one head reads the trick play segments 48.i(+-24), where i equals 1 to 9 inclusive, and
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in the segnments 34.1(+12) and 34.9(+12) are the sync bl ocks nunbered 76 to
99 inclusive in a track, where the sync bl ocks nunbered 88 to 99

i nclusive are repetitions of the sync 15 bl ocks nunbered 76 to 87

i nclusive. Further, the trick play sync blocks in the segnents

34.2(+12) and 34.10(+12) are the sync bl ock nunbered 141 to 162 inclusive
in a track, woshmit® t he sync bl ocks nunbered 152 to 162rcrnmdsmmssae -are -

repetitions of the sync bl ocks nunbetSed 141 to 151 inclusive. The trick
pl ay sync bl ocks in the segnents 34.3(+12) and_. 34, 11(+_12) are the sync
bl ocks™ nunbethe gthemhpad g seads; the-trigk plgy segents f§~15t%)'m?é°‘l"§?é 10418 20 Dbl ocks

nunber ed 217inklgsivee / | Ncl usi ve are repetitions of the sync bl ocks nunbered
206 to 216 i ncl yusi ve urt her ri [ e
segnents 34.4(+12) aﬁe?ﬁkgaﬁ??"%?géﬂﬁﬂ)é@h%ms?#cﬁ%%k %ﬁgﬁgé’r €d’271 to
292 i ncl usi vehére eazh isegmeht, comipesedd syheblogks bavingdnformationtaatenty as regardpthe trick 292

i ncl usi ve @r g,r eRehidd tloleyBY il il K B8 5nided e 2t | N LS ve.
The trick %I@?gync‘ﬁnﬁgﬁﬁn t ?ﬁsegnents 34.5(+12) "and 34.13(+12) are the
25 sync bl oEReptedfWi®red 44 to 67 inclusive in a track, where the sync

bl ocks nunbered 56 t The trick play ségihts! for Wi -FEActinies MOinkl repredudtiontspeed eymbe bl ocks
nunbered 44 to,55 incl usive rther, thegkrick. S |.ocks in

t he segnent s'@h”gﬁ H‘%ﬁ@ﬁwﬁ’}”&&“@‘ﬁ‘b %Cnuw%:ngéhenﬁ% ed 109
to 130 i ncl ublosks, startimp from Ok whichisrthe firstesysoybleck i the laux recording arda 8 Boa track] 30

I ncl usi veyar g, .. Ay BEE ' ; 119

I ncl usi ve!@Tﬁ% P?ﬁ,&h&éﬁ&aﬁggﬁﬁnﬁ%c s In %(}% ?ﬁgég%gﬁﬁ'%@gg% uﬂhf and
34.15(+12) asegmenid84) RS Ressyp blorks ina track numberesi-29;tp 43 inclugiye, where a
track, wher egnbglosikHamBeraE 56 to B8 HiRMISRE addB39 1o a3 IkfusiveI ik Wepetitonfiofthe S@et i ti ons
of the sync s hynbered 174 tq %%4 incldgﬁzxgﬁ Further.. the trick

play sync bIE@ﬂ§2$h§§i€m§ﬂ g &ync blocks iy, the seggst PIG IR B Re Sync
bl ocks nunbetrat nifiSertd4 P57 inchisivs] wigeré the synt blacks numbered 48te15@ inclusive gmic bl ocks
nuber o0, BE0st B FARellE AR S Bl l nfrd 8 sl o
blocks in the segment 48.11(+24) are the sync blocks in a track numbered 60 to 74
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
20 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
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
25 sync blocks numbered 110 to 114 inclusive and the sync blocks 115 to 119 inclusive are
repétitions of the sync blocks numbered 105 to 109 inclusive. Further, the sync blocks in the
segment 48.13(+24) are the sync blocks in a track numbered 122 to 136 inclusive, where the
sync blocks numbered 127 to 131 inclusive and 132 to 136 inclusive are repetitions of the
sync blocks 122 to 126 inclusive. The sync blocks in the segment 48.4(--24) are the sync
30 blocks in a track numbered 136 to 150 inclusive, where the sync blocks numbered 141 to
145 inclusive and the sync blocks 146 to 150 are repetitions of the sync blocks numbered 136
to 140 inclusive.
'The sync blocks in the segment 48.14(+24) are the sync blocks in a track
numbered 153 to 167 inclusive, where the sync blocks numbered 158 to 162 inclusive and
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WD 98/ 34227

PCT/ 1 B98/ 00134 12
nunbered 239 to 249 incl usive. Thus, during each
revol ution of the head drum during a +12 tines nom nal reproducti on

node, 180 sync blocks (6 x 22 + 2 x 24 sync bl ocks) of the fourth
informati on wossa@l are read fromthe record carrier. FCT/IB98/00134

Figure 4a further shows portions, nunberssl 34.17(+12) and 34.18(+12),

| ocated at the | ower edge of some of the tracks in the group of 48 tracks.
Those | ocat i thesymgrblocks nunjbered 163105 67 inglusivesare mepetitionsiof the mebm nﬂﬂ‘w nomi nal

reproductionyg 959 nchifiGe. %eEﬁ@bio‘é&mme sERAE48.5( ‘i-zhﬂ&&& the
head haV|ngt flrst azi mut h, %Iocatlos sho gle, .the
subcode si gn#ecks ‘B&FH“G‘H”‘V‘?’ Fre thesung Blgcks mym BBt i on i n
t he subcode mmln@mlmamraﬁhmmwmsymmnmwmﬂﬁ Wlhmhxmm nal

repr oduct i on node. mat i on

si gnal belﬁg recordea.l"I"ﬂ’"‘églé?‘ék"ﬁ‘"ll fézﬁmviﬁetﬁ"é%rac ose
segnents ar enuumeddtsé@ 198 mqllgmeﬂmesmbmmhﬂﬂblﬂé?lts I%mﬂ(lm‘@zﬂ}ld where i
runs from 1 mm&mxﬁmiue,feahuef@wﬁfukloaara&q,eﬁonssm@@a&bmn&n

reproduction In r eproducti on tus roduc Sspeed which
is mnus 12 ﬂmslsﬁ H@“ﬂ&?ﬂ%&ﬂ“ﬁ‘@}?ﬂﬁdﬁgﬁsﬂ\“@p "'29 "{)fhﬁélm B2 he
backwar ds di wktdueaéred 19% 5 212 mahavmmé:arwm ilocgnmimberd 203 202 mndusiver mat i on

i I el gt hip.. d
andror tnif quiRpds 212 e e ehodpioh 88 3t ekl ioblied 155 B8 el =211
fifth information si Fhasyncblotid nh&eeementdfs 16(-£24) aredhessyngblogks fin a tragkf i r st
| nformation g 215 T 2UnRRE yiehPhhe AL blobls timblPE5Rb PO inhiAng | S 3

trick play signa fo nom na Wforoduct | on speed I n
order to obt #MWFWF@QG%%@%QW@SF%’F@P&Wm the,syng blgcks spmbered ot ¢ he

repr odluced f 51581‘0 2%y ixﬁﬁg),e snhle,akbmbntm the seg:ﬁeammmmme mmrocﬂs_antau nmes the
10 01 S0l s BAEAVE G Shd, S5k o e 251 2 ol
segnents 40. afd239)to Maandhsi)xmare repdtitionsrof ﬂﬁaynﬂé@km@ﬂed&ﬁ 1025k inclvsiver of t he
e 6t 0o, SHEG M ot i daglethh gl o 1ok
segments are ndeéﬁ t %Wlﬂféustvﬁa‘&b@e FSH“’ plogksaumherprb5140 45
27+n. 2, Wher ghelydchbldtls hd?ﬁlfé&@ ase’ 141280 Rigiukiv® ffe Qepeions ame syac bmlﬁamwem track
Pﬁg?ﬁ;lsvéél-'-nz& to 250 mcpuswe 'I'he sync bYo\/ger ethr(]a slegsme%tr]4d &t unnl rl')%c e 0 to 4
track numbered 260 to 274 inclusive, where the sync blocks numbered 265 to 269 inclusive
and 270 to 274 inclusive are repetitions of the sync blocks numbered 260 to 264 inclusive.
'i‘he sync blocks in the segment 48.18(+24) are the sync blocks in a track
numbered 277 to 291 inclusive, where the sync blocks numbered 282 to 286 inclusive and
25 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
track numbered 291 to 305 inclusive, where the sync blocks numbered 296 to 300 inclusive
and 301 to 305 inclusive are repetitions of the sync blocks numbered 291 to 295 inclusive.
Thus, during each revolution of the head drum, during a2 +24 times nominal
30 reproduction mode, 270 sync blocks (18 x 15 sync blocks) of information of the sixth
information signal are read from the record carrier,
Figure 6a further shows a portion, numbered 48.19(++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

read in the +24 times nominal reproduction mode by one of the two heads, in the present
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Figure 5 further shows only two scanning lines 42 and 44. The doubl e

arr owed scanning line 42 shows the path that the one head, having the
first azimuth angle, follow 30 across the record carrier in the -12 tines
nom nal reproduction node, during one revol ution of the head drum The

single arrowed scanning |line 44 shows the path that the other head,

havi ng t he secwoadsmzymuth angl e, follow across the recor ccorassspmnss i n t he -
-12 times nom nal reproduction nodelMur i ng t he said one revol uti on”of
the head drum As can be seen in figure 't he one head reads _the

trick play seagethe mgawgtkezﬁrstm% As twemlgn shop, ingludes the,

WO 98/ 34227 recording portion, it is possible to read the information in the subcode signal recording
PCT/ |1 B98/ 00134 port 13

al so 14 to 1Botipmalsein, iy +24 fimes pomipal peprodnetion Motys [ eads the trick play
segnments 40.j(-12), Fxgure?/\kmweapevaqmnﬂfmnénmgngdallbmgmrdei inrspecific segmeh®

I ncl usi ve. {nld &El r’igﬂﬂeﬁce ch-have a
| engt h of 520 n%‘fn syncofﬁ ogﬁmm ere-each-tric %"bglssésangl’? .conpri se
10 sync bl ocMaMM*@rﬁamm{ﬂm%§8"%“r@ By ay
Ib2:c ggrgrrgt Irtca)get Iti g&lo*olf eac Qts 10 c %f]{)idr- uk&@m Weion The
trick play s&$ft “FHV”FH M&’&Pﬁ%@‘fﬁ@m &mﬂ%’t‘%wgyeb@&"can be
realized as mﬁhﬁﬁmﬂignwmﬂﬂmﬁﬁbMpWﬁmwmmemmMng the

[rﬁianazinf&ow g/éll’(%a L.[ﬁllic;r racM %}Plsga*\l)E}%'ﬂéﬁ IS ?ﬁle%“ggtth sync

bl ock in theMm@WﬂdéﬂWWl@mﬁmm#@ﬁMwnw sigrel, in the sepaeynent s
40 5(-12) an%aﬁﬂe%&%koﬁﬁ&ntsma%y%c g W&dnaesﬁdamw inclusive in
e

track re the sync blocks nu red 40 to nclusive a
repet itions B?PerH@‘°§§PR9d'HP8(f’R§t°° m&%%&% oW *“ﬁ f:ﬁ‘Ft her,

the sync bl ogdpfodusedifite (He@yEipdal bﬁOreﬂlbdlibadatawum.tﬁﬂ(onunalspeedL@)atarmthéle sync
bl ocks ”UTPGE,E& 5718519“t7ign)i nclusive in a track, where the sync bl ocks

Figure 72 shows the same group of 48 tracks as figure 7, however, only the 18
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 l_ast track in the group to
be track number 47, the segments are recorded in the tracks with track number 1+n.2,

20 24+n.2 and 34+n.2, where n is an integer running from 0 to 4 inclusive and the tracks 11,
15 and 17.

‘ 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

25 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 carrier in the -24 times nominal
reproduction mode during the said one revolution of the head drum. As can be seen in figure
7, the one head reads the trick play segments 54.i(-24), where i equals 1 to 8 inclusive, and
the other head thus reads the trick play segments 54.j(-24), where j equals 9 to 18 inclusive.

30 The trick play segments 54.i(-24) each have a length of 15 main sync blocks,
where each segment comprise 5 sync blocks having information contents as regards the trick
play information stored in those sync blocks and further, those 5 sync blocks are each
repeated twice.

The trick play segments for the -24 times nominal reproduction speed can be

Printed from Mimosa 04/06/1999 13:28:56 page -19-



15 nunbered 67 to 76 inclusive are repetitions of the sync bl ocks nunbered
57 to 66 inclusive. The sync bl ocks in the segnents 40.6(-12) and

40. 15(-12) are the sync blocks in a track nunbered 85 to 104

i ncl usive, where the sync bl ocks nunbered 95 to 104 inclusive are
repetitions of the sync blocks nunbered 85 to 94 inclusive. Further, the.

sync bl ocks inwblegsaazy Ssegnents 40.2(-12) and 40. 11(- 12)rcansoshbdiss Sync
bl ocks in a track nunmbered 112 to 131 2048 i ncl usi ve, where the sync "bl ocks
nunbered 122 to 131 inclusive are repetitions of the sync bl ocks

nunber ed 112rém&2§l.edphﬁiedlhi tiie following example. When,againmbgyxscthmcwci n the

ts 40. ¢ 1 k
nunbor ed ’l@% Bhict! R n i sync g‘PlaQ’ﬁs nu area § irfe frick

nunbered 139 usive, where't ered 149 to 158
i ncl usi ve untllaﬂ-% wh@béi mﬁwmﬂbbmmwlﬁﬂdk%%ﬂ%%?@ﬂ blpelg 1p the 45

| ncl usive. F 4.98) o/ 16 sfle SR 1h & rdSc Akt QITRNMSSinchlki wieh) thend
40.12(-12) ar he sync bl ocks i.n_a tra ed 167 186
i ncl usi ve,d WF’E‘FQIW diuabered ¢ B&?é“%ﬁﬁéﬁ“i@ T;g?‘l 'I%%m TomF of the fyae
repetit | oNns plocksi29 t& 3Ninclusive. The mkblodtsﬁbmeeegm‘eﬁﬂﬂtm-ﬁ)me the syng dlogks in Fhe sync
2 track numbEPRTREeE ;33 ke Phtze e gl Hops ksl i 2R ald 00 "
204 to 213 i fzkuH m@nwe@rer@p@pmsmsm syic hlocks mumbered 13 ta 47 inclysiye, The s¥9% (0 203
30 incl usi Ve iaQEgmeht 3. . c'blbcﬁshﬁa%&ﬂdmib&eeﬂm aa(maaamsm;i
ﬁgéﬂﬁgiagi argﬂ%ggﬂégncﬁ33Bwﬂg&ggﬁzﬁgéwaﬂ 59@9 in %ﬁ%%%ﬁ%ﬁﬁ Mfare
repetitions g symlmsv fol acERe symmmm e segent 38.2(-24) are tbé syoe blockslimat , t he
R e s v
259 to 268 i Bt hu&ﬁ inglusiveaare repetitions of the sync blocks numbered [3} pq{{ clpqugn']l‘m SYRG 4
04/06/ 1999  $R.128: §f8 sBkkat 54LPi7-24) are the sync blocks in a track numbered 86 to 100
15 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 blocks in the segment 54.3(-24)
are the sync blocks in a track numbered 128 to 142 inclusive, where the sync blocks
numbered 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(-
20 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
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.
25 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
the sync blocks numbered 153 to 157 inclusive are repetitions of the sync biocks numbered
143 to 147 inclusive. The sync blocks in the segment 54.5(-24) are the sync blocks in a track
numbered 185 to 199 inclusive, where the sync blocks numbered 190 to 194 inclusive and
30 195 to 199 inclusive are repetitions of the sync blocks numbered 185 to 189 inclusive.
The sync blocks in the segment 54.14(-24) are the sync blocks in a track
numbered 171 to 185 inclusive, where the sync blocks numbered 176 to 180 inclusive and
the sync blocks numbered 181 to 185 inclusive are repetitions of the sync blocks numbered
171 to 175 inclusive. The sync blocks in the segment 54.6(-24) are the sync blocks in a track
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14 repetitions of the sync bl ocks nunbered 249 to 258 incl usive.

Thus, during each revolution of the head drum during a -12 tines nom nal
reproducti on node, 180 sync bl ocks (9 x 20 sync bl ocks) of information of
the fifth i nformation signal are read fromthe record carrier, which is
t he sane nunber of sync blocks 5 as for the +12x reproduction node.

Fi gure 5a furtyweesmiwws portions, nunbered 40.19(-12) andcotiseiE6u34l?) ,

| ocat ed at the |l ower edge of some dP the tracks in the group of 48~
tracks. Those | ocations are | ocations that can be read in the -12

ti mes nomi nakumbered 3tkitet328 inclusivie Whpredheosyng blpeks numpered 219 19,223 jaclusivg apd, o
present casexth 928 Radsiveiaid Rpetitibm dfitieSynoblocks inkinbedd 2141® 118Gstiusivels shown
include 10 the subcgde signal .recordi nﬁ Q%%‘Eon, i t i@P&?ssai‘ |le to read
the information in th¥ Y8 in the seg@en 34115674 &5 §h fyng) B2 50 in the
-12 times nomimbeted 26(ptocdid ddclusine, whelre. the sync blocks numbered 205 t-2Q9Linclusveapdbws a

si xth inf i i ' ' &P&ﬁ' ' ﬂ%ﬂ?ﬂﬁ&s'ﬁhbered' t he
tracks. -T%@Lglg‘%r?en s_apgrg‘?%gﬁtég?ggglﬁ%v%%u e tbﬁéb{/f re erencehn_umeral S

48. 7 (+24), wHBrte 204 inclusive: Fhessyne blecks in the sggment 47 (-2f)are the syng blacks i A t@kyna) s
reant :‘Ag_r a 5@%{2%919@2 b%6ihf]blxﬁv&,5qhefe|&ﬁé@ﬂﬂﬁlﬁél@ﬂpﬁ%ﬂv'lﬂ&mtigﬂuﬂvﬁﬁﬁﬂdum i on
spee ich is +24 tinmes the ngmn repr ctiqn speed, (that is: in
the forward #%ta2s% W‘VWWZUQ?W%%%%%H oI 2 E’O@Sdﬂ V&n

i nformati on signal Wrhesdyndbiecks in the beginem 58 116240 teosyneblocks frha trdok f i r St
and/ or segond and/ L hir r Ak 235! il I on
signal in oﬂf?@’gffdgg%%%zﬁgmggx%%%’g&%"%‘%r’f } 25,3?6(}1%?’ lco%rzﬁéive a

rel ati onshi ptheisyre bidaks fumbsted 23 10 24 inclysivesdrg repetitions of thrsynaplacks pemheradhe si xt h
20 i nfor mat b\, SPRaksibeS The bynk lockslifihe Ségaida 54{80124) i the ¢hclblddBsSin AQHLI

reproduction speed, In . .order to ,obtayn . a repro ed, (Vi deo) signal,
which is a roywhered 23} to 383 inclusive,Jhersthe ?YP%LW " gﬁ"d%%”ééog‘ﬂaﬁ's}‘)eﬂﬂ‘%
reproduced apg1+d4ss indRsivd 43€ reperitionydf tisyaciblocks numbered 271 to 275 incldsivgur e 6a
shows the,sane group,of 48 track f LG8, A 18
segnents M8.i(+24) a ?ﬂ%b’&ﬂ"“ﬁh“?‘F%%P&*‘g%ﬁ%%%ﬁ%%%ﬂé%% Il%\kgrﬁ)er of the
first track humbefed252 toR70 igclusive,séheter the kysc blocks aumbesed 262 do 265 inglusivepad t r ack

nunber of thg, ls@g:bg%%bm &@;em%pmu;iﬁe are repetitidnd msé%iwm néirfberdne

segnents are_recor de ) tracks wth track g%er +n.2bgagina
27+n. 2, wher 870261 inglusiyg. dhe syne Blogks iy the segment Yid g 769 e FXre
Figure 6 furgh@mumbaes28510 29T Meladiveg whére € shif2 bioekls MiinberEh 290iDLISH énchusive e d
Zﬁgrgt nfg O‘JF g%d%gs %‘9&@ Mélps?ve% rrépe&iggr}s o} Hx% s%%knﬁsalﬂmbw béytotﬁf infcfugi%. azi mith
Thus, during each revolution of the head drum, during a -24 times nominal
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.
25 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
read in the -24 times nominal reproduction mode by one of the two heads, in the present
case, the head having the second azimuth. As the location shown includes the subcode signal
recording portion, it is possible to read the information in the subcode signal recording
30 portion, also in the -24 times nominal reproduction mode.
The trick play sync blocks for each of the various trick play modes described
above have their own trick play sync block numbering. The trick play sync block numbering
that will be discussed now, is thus different from the numbers used above to identify the

exact locations of the various segments in a track.
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30 across the record carrier in the +24 tines nom nal reproduction node,
during one revolution of the head drum The single arrowed scanning
line 51 shows the path that the other head, havi ng the second azi muth
angle, follow across the record carrier in the +24 times nom nal
reproduction node during the said one revolution of the head drum As can
be seen in fiowbessa2r 6, the one head reads the trick plmygmssgments

48.1 (+24), where i equals 1 to 9 inclusiye, and WO~

98/ 34227

PCT/ | B98/ 00134 As a general rule, it can be said that: | 15

t he ot her he s J | ] y\/gﬁ,(:e ] equals
10 to 18 ?‘?ﬁ% em@w%“"gmm SR rml gﬁ%égd?g&n%nts "48. i (+24)
each have a bbc@mmdimmm@?MOWfdbRde» {hatis “gbg‘i?ﬁ'ﬂi"‘%rrprl se
af ot mat OCK‘Q“tﬂﬂ“‘*d&Q’f"‘?f‘%m ks A 11 "?“’da“f&““"m - bl ook

i nformation stored in c and fur ocks
are each 3 ?‘ﬁnsﬁg“'ippa nc%?“% ﬁé"?ﬂ"@ﬁ' é@/ﬁ'éé’gjﬁgmts for

the +24 ti rres,mammeylaie mmdyoﬁumlmpmeﬂmemdﬂmmmmqmakmmumw ai ned

Star (i ng fr offole "R Pk PRT Rpc BBB 01 AR fia) B BB heitbifne ped * DECS,

in a track, mmumﬁxsewnuwmmwtym@c|b@sba®wbme681ltqﬁ9’vh@=mm12a in
the track, tQgich a@ﬁ%&nhgoﬁeh%vomuon of B8 HRD dndi} whiede tRericiaplay syae bioykiC

bl ocks in a track hunbered 2 i ncl usi ve whey e t nc bl ocks
nunber ed 321 90 isghe firstirigk play sygR Jlodocompriging pagity fbép}sé'ﬁgtbrt‘ﬁmd of the
sync bl q tﬂ&ﬁfsﬂaﬁxﬂuﬂ; ncl u5| ve. The sync bI ocks in the segnent

wher e the. oy R TS B pitydr B g 123 nplfy i ARy sheMod e F) (5
are repetiti cead dofingtdach syaiuﬁdnloﬁdiesiIMMrM ivBtimes Wrickplay syne/ blocky@s sync
bl ocks in t hg, §eGiEHy dinehl (nkitdos adfufibdr/of 96 ek play Sy Bidcks sAd bhcefieiioiiber ed 60
to 4 15 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 durihg the said one revolution of the
head in the trick play reproduction mode, where the sync block having the number 0 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
20 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 repetitibns 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
head in the trick play reproduction mode, where the sync block having the number 0 is the
25 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
reproduction speed) will be discussed. In the time interval of one rotation of the head drum,
during reproduction at the +4 times reproduction speed, the first head having the first
azimuth angle scans the trick play segment 22.5(+4) and the other head scans the trick play

30 segment 22.6(+4). The first 45 sync blocks in the segment 22.5(-+4) have trick play sync
block numbers running from O to 44 inclusive. The first 45 sync blocks in the segment
22.6(-+4) have trick play sync block numbers running from 45 to 89 inclusive.

The five sync blocks in the segment 22.5(+4) comprising the parity
information, following the 45 sync blocks numbered 0 to 44 inclusive, have trick play sync
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i ncl usi ve, where the sync bl ocks nunbered 65 to 69 inclusive and 70 to 74

I ncl usive are repetitions of the sync blocks 60 to 64. The sync bl ocks
in the segnment 48.2(+24) are the sync blocks in a track nunbered 74 to
88 inclusive, where the sync bl ocks nunbered 79 to 20 83 inclusive and 84
to 88 inclusive are repetitions of the sync blocks nunbered 74 to 78

i nclusive. The waysagssdy ocks in the segnent 48.12(+24) are pbEmsaidofseb! ocks” in
a track nunbered 91 to 105 inclusivel where the sync bl ocks nunbered
96 to 100 inclusive and 101 to 105 inclusive are repetitions of the
sync bl ocks Sblockaumbers RQ to A4 inclusiviiaad the five byno blocksiim the isegment 22.6(&dhrent

48.3(+24) ar ecohBﬁmﬁ%’ﬁE tf S rmbtibn@ flIbRing tHaWS RGHcHibckOminibered 45 10 $9Gha1SsVES
where the 25 nunbered 110 to 114 |ncIu5|ve and the sync bl ocks

115 to 119 |Mﬁ%8‘a&|’@°bl°°k“\"ﬁ?&? o JRdchive-ne sync bl ocks nunbered 105
to 109 incl usive. Furﬂkbet[ickﬂh}esyﬁ(}/blﬁcﬁllmkﬁlgldaschbaabovelsmriﬁrdlltHBpalﬁ(+24)

aync. bl ookd. rihimEan 230-0 54 B, TER, e €y gl T8 o ey B
repetitions asﬂum@pemmmmnmmm drumhZg thentd tméswreprodpitiongyade. bl ocks
in the segment 48. 4(+R4)ma iftelelifig d?éeﬁiég:a} synebfowmbemgq%ed 136 to

150 inclusive, where the sync bl ocks nunbered 145 "1 ncl usi ve and
the sync bl oc%esm@ww'mewaﬁgossé&ﬁ%wm %memd 136
to 140 i ncl usinfofmation and the other sync blocks fthe segmentbl ocks in the segnent

"ncl usi ve, Baner e he’ 39 SR P s BRSSP R o

16 t he repmductidrospiesl) wilhbredissussét 3n the tin@ interval lofienierotationcof thedead dumps of

t he sync bl oc ngﬁ _J%ﬁgs ' the

segnment 48. 5(&'3"'? re ?ﬂ a0 otc'%lddl{_igmhQﬁéez}lsthé/ﬁrSt %ﬁ?hﬁ:‘g %‘% t o 18

i ncl usi ve, sea® the (rigk H&YG%“HGP(B@('@G“@?WK&) andghe pther hggd seans the trick
play segments 28.10(-4) and 28.9(-4). The first 23 sync blocks in the segment 28.12(-4) have

15 trick play sync block numbers running from O 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.

The first 23 sync blocks in the 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.

20 The two sync blocks in the segment 28.12(-4) comprising the parity
information, following the 23 sync blocks numbered 0 to 22 inclusive, have trick play sync
biock 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 biocks in the segment 28.10(-4)

25 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)
comprising the parity information, following the 22 sync blocks numbered 68 to 89 inclusive,
have trick play sync block numbers 97 to 99 inclusive. '

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

30 four segments 28.i(-4), 28.i-1(-4), 28.i-2(-4) and 28.i-3(-4), where i equals 4, 8, 12, 16, 20
and 24, The trick play sync block numbering is thus repetitive for each rotation of the head
drum in the -4 times reproduction mode.

It is further again interesting to note that the trick play sync block numbering in
a segment is discontinuous across the boundary between the sync blocks comprising the
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and 177 to 181 inclusive are repetitions of the sync bl ocks nunbered 167 to

171 inclusive. 5 The sync bl ocks in the segnent 48. 15(+24)
are the sync blocks in a track nunbered 184 to 198 inclusive, where
t he sync bl ocks nunbered 189 to 193 incl usive and t he sync bl ocks

nunbered 194 to 198 inclusive are repetitions of the sync bl ocks numbered
184 to 188 i nciwpesasaexr The sync bl ocks in the segnent 48. Gicrddesndse t he sync

bl ocks in a track nunbered 198 to 2#2 inclusive, where the sync bl docks
nunbered 203 to 207 inclusive 10 and 208 to 212 inclusive are repetitions
of the sync pdrity informatidpend the bg@r syoc blocks imthe sagimert. The

sync blocks in the s ?feﬂ&: .é%ﬂi e def of SBurfehBCoftheés oy syhc blogisK
nunbered 215 to 229 ﬁc usfléée}, e%e t he gync bl OC?(S nunbp?g

: 220 .tqQ 224
i ncl usi ve anand trick play,syng plock wimbering far,the drdx gnd-4% tck play Weé?g"
[)Fpet(itionsh%y5%&9&4%@&?5%16@%&%&@has&%&dﬁaﬁm_ﬂelﬁaﬁdaﬂm ostan Thﬁbsyng
ocks in the segnent 7(+ re the sync bl ocks i r nunber e
229 to 24§i HG&@W@E% dfﬁéy%‘@" %ﬁ?ﬂ&?ﬂ%?ﬁ%?%’z‘%Bﬁﬁ%cl usi ve
and 239 to 2BECiencodingiivinderd earriedait ion thertgckgflaytdats upgmrecastiiog | BCG cartegtiond 229 to
233 i ncl usi ve, : . ggﬁgtq,nms Wit &l BRBlendbding/ ( +24)
are the sync 8%‘?2‘“??#%“%‘?‘&‘& UC&H?%%ZPQ 246 to t5160 i_nclﬁggief/'e, wher e
the sync bl oskthatrgnimerecas iasa trick piag sync blqckssmaycbe faquired for stofpg 16 prity Ak s
ggﬁbgzgd 2525Ats%1e?p§|ﬂtyis9£é Biscky Sre Adchited ﬁtRﬁHél:zHiop&%h reli‘thta ments Cand e tlsmbsringber eﬂ
to i ncl usjve. e c. blocks in the s . + e the
sync bl ock® P P@WswcL@é@ﬂ‘ﬂm&gl“%bam%# ﬁ%ﬁ@%ﬁgﬁéﬂéﬂ € sync
bl ocks nunbey®en 826hchisivePéthprising the freal® informatiom dat®, A sumbgring of thase trick playr e
repetitions . : i ' .
The sync bl ogjbsc @%k{%@%ggﬂﬁ%f % %E +C2L4'11§ akregg?ﬁ%ﬂg/“?\gbg%%g nil E\hea track
number ed 277 repoodpging dnpetaiys independgpteaf avhether teck-playiverciNacks compsisiog parify daty 236 |

i ncl usi ve angrednesedtdf néty BCindtp@akist o thBREHIRE ook infny3fidk pICHyHS blecksar e
repetitions of ‘the sync bl ocks nunbered 277 to 281 inclusive. The sync

bl ocks i nlf h&omaRring Rarity datg repAssenly o  he sync bl ocks in a track
nunbered 291 to 305 iNeRi, tittick, playhsgnicchlodkamumbering fidr glakabird trivk plap digd §¢-+12x 300

i ncl usive . 301 t.O . i ' nfeRRESH o : bl ocks
nunber ed 291 "fp&"adg’%'a‘m isﬁ%{’)u“s"lﬁg’ g _d:sHﬁM,sfn‘{ﬁ’e tthin &1"}{% gmhgﬁ E’f {r‘{g ﬁ‘é“g? :

revol uti on ofdutingereprodugtiofratthe H1¥ timeg reproduction spred, therfirstherd haying thefitstyuct i on
mode, 270 SYRGOGKS stadBm trikR phy 3ni3ht9 K5+ 19 whitt 9 kB Eofi 5 @8, kiEthéi Xt h

Fi gur o 629 u GRS TS S5t Py SFRie ok dh YBEnt 5 s pm 9 8% TE ¥ e
| ower  eGgR wdckOMaheiegméne 34.5@RFhave trick plag syna|blook nukfibers muring frofh 030
et on 15 5k o 598 s i s MR Rk 5
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
25 in the segment 34.8(+12) have trick play sync block numbers running from 34 to 44
inclusive. -
The first 12 sync blocks in the segment 34.9(+12) have trick play sync block
numbers running from 45 to 56 inclusive. The first 11 sync blocks in the segment
34.10('+ 12) have trick play sync block numbers running from 57 to 67 inclusive. The first
30 11 sync blocks in the segment 34.11(+12) have trick play sync block numbers running from
68 to 78 inclusive. The first 11 sync blocks in the segment 34.12(+12) have trick play sync
block numbers running from 79 to 89 inclusive.
The second 11 or 12 sync blocks, being repetitions of the first 11 or 12 sync
blocks respectively in a segment, have the same trick play sync block numbers as the sync
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17 case, the head having the first azimuth. As the |ocation shown

I ncl udes the subcode signal recording portion, it is possible to read
the information in the subcode signal recording portion, also in the
+24 tinmes nom nal reproduction node. Figure 7 shows a
seventh information signal being recorded in specific segnents 5 -n the
tracks. Those w8@sRpss are indicated in figure 7 by refermnasssoeser al s
54.i (-24), where i runs from1l to 18 This seventh information 'signal
is meant for a reproduction in a reproduction apparatus at a
reproductioanﬂeéﬂmmﬁmﬁhmﬂemeBmmthn%s t he nom nal reproduction speed

(that [s: in the backiRede ) HE bbbkl ek abarindve i Wiy Tol iDprofsgnal

coul d be an i nformation signal which

no. rel tlons oever
with the fireightssgments 384 whews/igpns from 3 1y ﬁdﬂfé‘HHF f'ﬂ‘ﬁ‘i’t H“'Erfﬂ’f%i "1 fth
and/ or si xt hyg,nf or mheQﬂclﬁlbIQn@hc blbik Muibering fainmm 89Tik thus eepetitivé for each

i nformati on si gn ave tlonsh theflrst i nformati on
signal, i tﬁ’&gg'é tﬁﬁg&g ’ﬁ?’ﬂ& ormatlon signal is a trick
pl ay S|gnal for the N@d.menn$phamwnémwknmmwﬂ&pﬁﬁ@@d@#@ﬁ“@bﬂﬂﬂ (-Bxder to
obtain a rep@.@p&@ @eag . e hectal ot ohd o of iPhead drum,

ITS vl deo S|gna

repr oduced f

but reproduced a 4 pes, t he nom nal
speed (that dusingireprodyetionst the AE2HpAS AeProfiuctiop spesdy) th the st “‘d't"“" e it Fi gure

7a shows t heSauR é)ééEnsQﬁe ek bl ?ngﬁxemw i(gw, @hete i hnyramrs, oOnhnd héie 18

rearmnts G g okt e R, PRERTRRP bl TR IREL DT

nunber of t hgynk blotkstin d@lsegnient 4055(cl2Phave trivk play synodlock awkbersunining fion Ot @
S S BT CippEod. 186 ok 16 B bioBRis bl AR piif s bSO 24110 2

and 34+n. 2, ren nnin I hc u5|ve and t he
tracks 11, numbesssupping frqm 10 to I9 inclusive. The ﬁrst 10psyng hiqeksyingthe: segment 49,4Gik2) ¢ o

scanni ng | i Ngsve dkkay sZﬁ: blmemﬁka&bhﬁmag fremd to 29 inclagiven mmgrst 1mgmsﬂoads ows
2er ose. thE Y HERERADBE 1P TS e iy Pt oSt APHAT I S0P 3% o
during one r gi¢lbivd. iThe first 10 sync blocks in the segment 40.9(-12) have trick play sync block

numbers 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

20 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 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

25 blocks from which they are repetitions.

The trick play sync block numbering described above is valid for all groups of
nine segments 40.i(-12) to 40.i-+8(-12) inclusive, where i equals 1 and 10. The trick play
sync block numbering from 0 to 89 is thus repetitive for each rotation of the head drum in
the -12 times reproduction mode.

30 ' Next, the trick play sync block numbering for the fifth trick play signal (+24x
reproduction speed) will be discussed. In the time interval of one rotation of the head drum,
during reproduction at the +24 times reproduction speed, the first head having the first
azimuth angle scans the trick play segments 48.i(+24), where i runs from 1 to 9, and the
other head scans the trick play segments 48.j(+24), where j runs from 10 to 18. The first

Printed from Mimosa 04/06/1999 13:28:56 page -25-



25 of the head drum The single arrowed scanning |line 58 shows the path

that the other head, havi ng the second azinuth angle, follow across
the record carrier in the -24 tinmes nom nal reproduction node during
the said one revolution of the head drum As can be seen in figure 7,

the one head reads the trick play segments 54.i(-24), where i equals 1 to 8
I ncl usi ve, andwgegssd7he ot her head thus reads the trick ppeyismegsent s .
54.j(-24), where | equals 9 to 18 incl uspae. 30 The trick
pl ay segnments 54.i(-24) each have a |length of 15 main sync bl ocks,

where each seigersynt bipcksyin ik ecgimestydScl (hR4Iwe tisk playsyinn bloclmmnibers rensingfram; as

regards the bretbglfncluswe bﬁkﬁi}{s @&& R inSdephai 48. ﬁﬁﬁPﬁﬁe%ﬂW'SWmnd

further, thos repeat ed t

The trick pl awnmmefrweﬁ tp R dnclusiye. T st 5 e PICES ’é&*‘oﬁ% 8836¢#2d can be
18 real WW@h@blB&dmhﬂer& keining |fx|oﬁhV\IortG wmiﬁve Thliesn5 syng dlooks

nunbering the nain n ock start f t
sync bl oc ||‘P't“ﬁé°gﬁﬁé4ﬁé‘é'5?ﬂq‘ﬂ ’éyf“ﬁ{’lggi mnniﬁgﬁ%?n ﬁggge vvlhlr(S:h i s
t he | ast syn@chhnmldherﬁrﬂtﬁeywmmmahﬂaegmm%5@@4)1!%910839!@&81!16@&%5 in the
segment 54.9 AVETetErS] q,gg,gn

I ncl usi ve, m&e‘ﬁ@%wﬂgng%%p nu erediggg?o 38 Pﬁcl usﬁg 6%.?04)39

43 i ncl usi ve havedrickplan syn¢ Wbﬁﬁémﬁlfﬁémmzs tp 29 inelusiyey The, fitsh PWE%&‘H/ The
sync bl ocks i B@niMOmERY 25 havel triddplaypdyfic blosk miniders phrnin From B0 34 track

nunbered 43 to_ 57 1 ncl usive, re fhe syn e 52

i ncl usi ve 1§ ndnclusive.Sthe fEst 5-syr ‘?°E§ KPR g%g{*'%f%ﬁg%&ﬁ %?/on%ebl ocks
nurrbe[]ed 43 tnomiefs rmahyﬁ-bmes td Beeinelystee. The fitsi Dayine blockstil the segmentriB. 4240 ( - 24)
are the sync . bl ac ' ki ngpﬁﬁ ere the
sync bl ocks q‘é'é?e%w?ﬁ? WC usli vgf%ﬁ'dhg ulﬂc@%"l nc ﬁgsltéige gﬁ@
repetitions (biocks in thetsagment, 4% 1Q§t+3®havertyick playsayne tigek munbers synging from 4

segment  54. 2(gcnfive AR 1S s MlodRs MAKSsekhent 48.11(+24) have trick play sync block

15 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 segment 48.13(-+24) have trick play sync block numbers running from 60 to 64
inclusive. The first 5 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)

20 have trick play sync block numbers running from 70 to 74 inclusive. The first 5 sync blocks
in the segment 48.16(+24) have trick play sync block numbers running from 75 to 79
inclusive. 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.

25 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
have the same trick play sync block numbers as the sync blocks in the first group from
which they are repetitions.

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

30 18 segments 48.i(+24) in a group of 48 tracks, where i runs from 1 to 18. The trick play
sync block numbering from O to 89 is thus repetitive for each rotation of the head drum in
the +24 times reproduction mode.

Next, the trick play sync block numbering for the sixth trick play signal (-24x
reproduction speed) will be discussed. In the time interval of one rotation of the head drum,
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track nunbered 71 to 85 inclusive, where the sync bl ocks nunbered 76 to 80
I ncl usi ve and 81 to 85 inclusive are repetitions of the sync bl ocks
nunbered 71 to 75 inclusive. The sync bl ocks in the segnment 54.11(-24)
are the sync blocks in a track nunbered 86 to 100 15 inclusive, where the
sync bl ocks nunmbered 91 to 95 inclusive and 96 to 100 inclusive are:
repetitions of wowsgync bl ocks 86 to 90 inclusive. The sypé&rigbdaeiss | N t hé.
segnent 54. 3(-24) are the sync blocks in a track nunbered 128 to 142

i ncl usive, where the sync bl ocks nunbered 133 to 137 inclusive and the

sync bl ocks Hueng xsprodyctipmat| thesi24 Emeg weprpdystien sppedn the dirst hepd having the firt bl ocks
nunmber ed 128 ahighuthdad, !eraednyak\ﬁ%kpﬁqrsa sssaff\emqulr&&k&nwdmaﬁmaﬁnt

54.12(- 20 2 t he s ocks a nunb ed 114 to_12
i ncl usi ve, gﬂ‘éﬁ?ﬁ %‘B&@E’l?g‘“ﬁ“gﬁ%; “&B’eﬂﬁ“s m b §. r#'F&ﬁt&@ €and 124
to 128 incl usynea)lakemrm@egméntdms(-m hivearickyplay sphcctléck numbers hihding frofi(Bto 4
|ncIu5|ve I blocks I n
a track #&&%@&FI nc %netgﬁv\g(g"g@vﬁgg f@w S nunber ed
162 to 166 |m@mtmma&omﬂo&m@usgryn@méksyncl@qckw@emsm#ép@ﬁ)t|ons of
the sync bl ogkve @bHRY }gqc%ﬁkﬁlﬂnbéﬁjmdnﬂ%ﬁbﬁil(ﬁmlz%dumm Theﬁxsts?c bi&gs Sync
283

bl ocks in the se blocks |n at
nunber ed 143‘?8“" Blalfﬁ’@cg%ﬂ‘c““m B‘EK‘Q‘“Wérﬁ?@’r to 152

i ncl usi ve andncluswe THedfirst\Ssyndobloskk i thesebment 4.13(4) havé trickipluy syl bleekar e

titi 14 LV ol
bl boks. | 10 pdumbaf pRRE 78 053 o7 HERE( dne s s S ploBl o fillibsa facody SY1°
nunber ed 185 have mﬂgplahmgblovlenumbh:z;mninaérosymmPmmwmmma syr@(blacks 194
i ncl usi ve andy g sxﬁ?@wacéméwsy%@bmqm&k gffmhmtmc bl ocks

nunber ed 185 to 1 I ncl usi ve ync bl ocks in the
segnent 54, 14gclusiyg. Thedirst Fesyns blecks inhe segment 34. ﬂﬁ(a?ékha"e mkrﬂﬁfﬁ&%f*‘-&?l to 185
i ncl usi ve, whaimbers Amniny fromt35a6 BS inahistire Ml firkt/H syn® bibAA ik the |seiien54a17¢-24) t he

1o, 2 0CHS B S b b Yooy 4l 308 088 )
54.6(-24) ar dlockssingdherregtn 54 18(:24) have trigk play sync block numbers running(frd8 A w2497
PCT/ | B98/ 0013 usive. The first 5 sync blocks in the segment 54.1(-24) have trick play sync block
numbers running from 50 to 54 inclusive. The first 5 sync blocks in the segment 54.2(-24)
have trick play sync block numbers running from 55 to 59 inclusive. The first 5 sync blocks
20 in the segment 54.3(-24) have trick play sync block numbers running from 60 to 64
inclusive. The first 5 sync blocks in the segment 54.4(-24) have trick play sync block
numbers running from 65 to 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 sync blocks
in the segment 54.6(-24) have trick play sync block numbers running from 75 to 79
25 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 numbers running from 85 to 89 inclusive,

The second and third group of 5 sync blocks in the segments are repetitions of
the first group of 5 sync blocks in a segment. The sync blocks in those second and third
30 groups have the same trick play sync block numbers as the sync blocks in the first group
from which they are repetitions.
The trick play sync biock numbering described above is valid for all groups of
18 segments 54.i(-24) in a group of 48 tracks, where i runs from 1 to 18. The trick play
sync block numbering from 0 to 89 is thus repetitive for each rotation of the head drum in
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19 nunbered 214 to 228 inclusive, where the sync bl ocks nunbered 219

to 223 .inclusive and 224 to 228 inclusive are repetitions of the sync
bl ocks nunbered 214 to 218 i ncl usive. The sync bl ocks in
t he segnent 54.15(-24) are the sync blocks in a track nunmbered 200 to

214 inclusive, where the sync bl ocks nunbered 205 to 209 inclusive and 5.
the sync bl ockwoessil@r ed 210 to 214 inclusive are repeti tpoansesodis4 he sync

bl ocks nunber ed 200 to 204 inclusivegg The sync bl ocks in the segnent
54.7(-24) are the sync blocks in a track nunbered 242 to 256 inclusive,
wher e the synie -D4 dmbksreproddedoredod®47 t o 251 i ncl usi ve and 252 to 256

i nclusive are repeti gy*g&qﬁg Guotd! | usi ve.
The sync bl ocks in t#ggggck%xt ﬁ?ﬁ%g?u} §gr§’e the s%(r?cﬁﬁ%gﬁctgs |§le%di?r ack 10
nunber ed 228@83&4@@5@%.05@“99?&%%@? g“‘?ﬁl‘ﬁﬁ 33 to 237

i nclusive anqepmdf ﬁm&x%ds%a}magmﬁxkﬁﬁbmm@@dcm&smx&azso ,I'whenl takatein@r €
repetitiong of the syn oc S n er ed e sync
bl ocks in ?h ﬁ@rﬁ(”@ tcﬂ%a%y%mﬁlmcg{(dg I'n &F%bs\é%&&p

nunber ed 271 ctwnt %ﬂ RSBﬂasshevsgnc Mrwmbér@fﬂlﬁmckmlaycﬂx@ biopks anéd therebyssavisg 280

i nclusive an YISy bebdrb @tBe0f the sync bl ocks
nunbered 271 eblﬁ‘}‘gﬁlg %%sgg&elu%gpﬁsy&ﬁ&ﬁswgme sync "bl ogks in the

segnent 54.17(-24) ar'@et7fw%§hﬁamyeﬂtlsclqwmaﬂﬁfgwm & conyertsd ipthe 057 o 271

i ncl usive, \A/qa[ogm;glwa 30 ShelB-BiC e FaBRed 262 to 266 inclusive and t he
sync bl ocks nunbered 267 to 271 inclusive are repetitions of the sync
bl ocks nuiBer ed 257 to 261 inclusive. The sync blocks in the segnent

54.18(-24) are the symCRrEBpoejsals the 6deast significam bits of FASB# ,cwheR @@ t 0 299

i nclusive, where the SH clusive 20 and 295
to 299 inclusive are reppe?yiyg?cnﬁgco R{B%rl?gmﬁ‘gpﬁc(ﬁgﬁrﬁﬂber ed 285 to 289

i ncl usi ve. corresponding Fricksplaydwnd N@kéawﬁ“‘?“é’&'dh%ﬁﬁs@%f the head drum
during a -24 tinmes nqgiid@ine first azimBafgléiCt i on mode, 270 sync bl ocks (18 x 15
sync bl ocks) of information of the seventh information signal are read .
fromthe fécord carrier, which is the sanme number of sync bl ocks as in
the +24x reproducti on.zrotherwisthRSB# equals the 6 least signifigant bits’af (TBSBMer shows a
portion, nunbered 54. 43];9( 24), located at the | ower edge of one of the
tracks in the group of”48 tracks. This location is a |ocation that can be
read in the -24 tinmes nom nal reproduction node by one of the two heads, in

the present Cas%{w&d@@rsﬁﬁ’ﬁﬁo &é‘{ﬁdi&q:la&*%?ncaﬁfé%&n&zu treprodbBtidalie alAdkat i on
shown incl udes the subcode, sig recordi ng portlon it is possible to
read the i2Af QaYen9dsis felizedhin tB“uf?HB‘H‘ég ¥B¥nal recording 30 portion, also in
the -24 tinmes nom nal reproductlon node. The trick pl ay
sync bl ocks for each h riQ . C %Fdﬁ&ﬁ above
have their own trick Zbegwl@ E‘(':al? %hﬁ%grplh% H}} rick pl ay sync bl ock
nunberi ng RSB# is smaller than 50 and the corresponding trick play sync
block is read by the first head, having the first azimuth angle. The
25 Tth bit _of TPSB# is then taken ’0’,

2.2 Otherwise, TPSB#=RSB#-+40.

Next follows a table showing the trick play sync block numbers TPSB# for the
30 +4x trick play repfoduction mode, where the head having the first azimuth reads the trick
play sync blocks numbered 0 to 49 inclusive, and 90 to 94 inclusive, during one scan, and
the head having the second azimuth reads the trick play sync blocks numbered 45 to 89

inclusive and 95 to 99 inclusive.
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+4x noni nal
read during
conpri sing
sync bl ocks
bl ocks are
read during
node, where
read by the
are nunbere
revolutio
first tric
t he head
+12x and -1
during each
bl ocks, as

10

15

20

25

30

be di scussed now,

I's thus different fromthe nunbers used above
| ocati ons of the various segnents in a track.
WO

t he exact

20 - .
rWo®snsdz can be said that- (a) for the tvomimpdw speeds
and -4x nominal, in total 108 trick play sync bl ocks are

each revolutyggjpfvghemheadmdruql that is 90 sync bl ocks
on of T 5|gr al s ?&s bON amg
onpri si Barity g ' ?%n Hose 3.8 % pl ay fsync

nimbered 0.1 0.89 | n¢glusive ot NE orcer I N ich tHey are
ne reg%Fﬂ %n of fhe heag drunlln tHe tric ﬁl%g repr dducti on

ime (r] gk syn¢ bl ock,0 1 ot he Tilrst trpek ay sy bl ock
ead é“%ﬂﬁi%"v%g :'_ Tre 10 gsr:ltﬁs nc U ocks
d ne oroer _ ey are read during one
Lﬁdvs‘&h@

of the he Y b K 10 90 is the
pl ay synggg?&%k coﬁprl |ng parrty In ornatF@n that is read by

having the first azinuth. (b) for the trick play speeds

2 t=ertere S S erhe r ead
evol utiRSBf the Head dFRdata$Bist is |2 ti FRpanty SBYS ck ml ay sync
1st azimuth 0...49 50 ... 54
n 2nd azimuth 5 s 49 55...59

As can be seen from the second table, the value *40° given in the formula under
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
unacceptable. 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
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
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
*data-aux’ and a data area 64, which is 104 bytes long. The data area 64 has room for
storage of 96 bytes of data of a trick play signal (one of the second to seventh information
signals) and 8 parity bytes.

Figure 9 shows the two bytes 70 and 71 of the main header area 61 of figure 8.
Only six bits, that is: the bits by to bs of the byte 72 of the main header area 61, are
available for storing a trick play sync block number TPSB#, although the TPSB# is
expressed as a 7-bit number. The 6-bit number that can be stored in the six bits by to bs of
the byte 72 is denoted as RSB#.
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each trick play segnent includes a nunber of 90 trick play sync bl ocks and
one repetition of 15 each of those 90 trick play sync bl ocks. Those 90
trick play sync bl ocks are agai n nunbered 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 node, where the sync bl ock having the
nunber 0 is thavoesmazfirst trick play sync block that is pepghdiidishe head-
having the first azinuth. (c) for the trick play speeds +24x and - 24x
nomnal, in total 270 trick play sync bl ocks are 20 read during each
revol uti on of the hed@réieryagrickiplay specd Bientifiepis s@eedtin theltrighl play sypobjods.cBlies, as
each trick plgs liddnBRLrRR6R Wﬁhﬁ&e&@#&,‘ gkz,pi.ﬁvﬂfwnﬁzbsipcks and

two repetitions o each of those 90 trick play .sync blocks. [Those 90
trick play sytRed sice forspcd idegtification, Hhis 22 trick playspeed idegtifier wopdsis sterediin { he
grdgr_ in \r’:hi Qﬁbﬁ\EQﬁrﬂhﬁg bi&&i}gﬁdlb{mhdﬂwmah(ﬁgme. InCadaikitn saifecﬁanbl ideifier )
ead int tri eproducti on . re the. C 0 vi ng the
nunber 0 iS5 t sé%&%‘il"p‘f'ﬂ‘t‘?ﬁp YW@@?@%P@W%?@‘M%V@ e head

havi ng t he f itrigk playzspeadtitientified by the 2-bit trick play _speFd ientifiet &scheing iadtickplayysyss/ nc

bl ock nunberi ' | bEH&Efa d%&‘éﬁn '
speed) \l/J\A I Frlt?g% ?22%%%? : I?}ﬂlt ZJ’%?%terva Lo -one %P’é%?g’:fg% ot gnhead
drum d s imte majn hearer anep Al, see figwee & san baysed for stpring the digstianidentifier; e

first head haxér®gpetifigally| the 2-bit word Bjb, Bdinbrisa K directivn identifite, suli hi thd Ruit Segnent
2. S4) S S oL Bl 57 e 5 A5k R B ST TR s B
bl ock number slirection, wigjlsf the 2:b0 wood 44’ meaos thati theetrickplay $yine blocklis megmt dorid tricks i n
0, STl bt e Ui, i, 0800 Sl BRGS0 108 11
22.5(+4) conyi® bye AQ mesns thap thesync block isj agypq leaki comprising) pesRlRlay ea.45 sync
bl ocks nunbered 0 t 0 NtmhlpHyW§hofock@aeell dsitfidk pllyayncbldtks may comprise WO
|938C{|-/3|4ES; / 66 lélemy data. That means that the data area 64 of such sync blocks comprise useless 21

information for the trick play speed for which the trick play sync block is meant. The 2-bit

word bj,b, of the byte 70, when being equal to *01°, means that the sync block in question

comprise dummy 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

. 20 by of the byte 70 are used. More specifically, when the bits by,b, equal 01’ (dummy data),

the bits by,b; have the following meaning:

by,bp = 00 , means dummy data for *normal play’.
by,by = ’01°, means dummy data for trick play forward.
25 by,by = "10°, means dummy data for trick play reverse.

It will be evident that other 2-bit words could have been used as an alternative.
For instance, b;,bg = ’10’ could have meant dummy data for trick play forward and *01’
could have meant dummy data trick play reverse.

30 A further feature that should be discussed is the time stamping of trick play
sync blocks. Time stamping is well known in the art. Reference is made in this respect to US
5,579,183, document D1 in the list of related documents, and international application WO
96/30.905, document D2 in the list of related documents. The documents describe the
recording of MPEG packets on a record carrier, where time stamps are added to an MPEG
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bl ock nunmbers 90 to 94 inclusive and the five sync blocks in the segnent

22. 6(+4) conprising the parity information, follow ng the 45 sync
bl ocks numbered 45 to 89 inclusive, have trick play sync bl ock nunbers
95 to 99 inclusive. The trick play sync bl ock nunbering

descri bed above is valid for all the pairs 5 of segnments 22.i(+4) .and
22.i+1(+4), whevomsazs odd. The trick play sync bl ock nunpefistsmoss 1S -
thus repetitive for each rotation of thejsgead drumin the +4 tines - .
reproducti on node. It is thus interesting to note that

the tri cE prmnhhﬁﬁﬂmﬂlﬂ{égﬁéﬂeﬂﬂ sﬁﬂgeq%enﬂy_recoﬁie@rlﬁﬁh répfodiietivf OMmé patkéerus
across the baun t he nc I

i nf or mati on éﬁﬁhémqﬁ%@?o smerb }amptlﬁ"l'f?&ggar% &gwﬂgﬁéuea)fm

Next, the tr ischplyitgthe packes abmg@mnmumhatmngomun the second trick play signa
(-4x [ epr 0dUCt | Gl & hbwihbl o RIPRGIRS E g&:nwhiaﬁlstfsas gl of

one rotation of the he drum durlng uction at e t1.nmes
reproduct | 8n SR twe pubsegpent gynp blagksy, more specifical of two angl e

scans the tr!sﬁ&eqmmmmtmeapm&nﬁdeaw vaﬁchlisuw&s id diddedOin iRy daead
Sync bl ooks. iafPo4n o B e S o lncksdaaiba S Ne %ﬁn&lﬁw Aunber s

runni ng fr ompackepard tored dd thsmmﬂ&mﬁmroﬁheﬁﬁtamﬂhbfcwﬁcsbmmpél‘he

?ﬁglmjgf V(§8- 1W§bﬁél(ﬁ&e&?ﬁ%?l rst Zg&& %%@%Csﬂ{% I'n t e Seg n%&(%to 4

28. 10( - 4) 1Rablock SBgiq- Fhelime stamp enrsepending toarmnﬁ?emmkatrw m'bﬁpassetto 67
i ncl usi ve. ThRadet 75 tTh#3s SoWs iPhQeK 51, |Mbrébﬂcx mﬁrﬁmezs&;@(foﬂhormalplai'w trick

pl ay sync bl qc ers. runni fro |nc

The two sync‘ﬁé%@?gb ﬁmﬁquﬁiﬁhﬁﬁhgégg 4€ ?@?ﬁg the parity

I nformation, foll ow rithe22dit fithe Stamp fdnitmhamuplhwrdetdhﬁkuemmdedmtoﬁﬂe have
trick play s |nthe
seqment 2%, 115 samp o Bnfod il dof i &Q“"‘a‘&q\"%ﬁ%wmﬁ‘%ﬁ“ ek |0
sync bl ocH8 rlenmﬂ ams EB’hF@YMthlaﬂE‘Pdﬂb’l‘@b‘e ofy é’OP,rbeﬂl appmmwagluobmheml ock
numbers 92 tmn%rdmlda&lmmm]&h%rwammo%e&mw lr6x aﬁ%sx@gﬂﬂeﬂ( 4) 25

conprising t |nfor follo ks nunmbered 45
to 67 incl u&%&‘; & qﬁtl@“p? fp‘gyﬁlte 3 “Qﬁ“‘ﬂd?r%é r’l'l’,f’96 The
three sync blcgdicﬂlynnﬂimmoamgmmﬂﬂ Uifon 4)ch return ta O TS, uxg'ﬂSHevamlis ty

I nformati on, . \@grbg the 22 sync bl ocks nunbered 68 to 89 incl usive,

have trick play syn fock numbers 97 to 99 inclusive.

The trick2play sync b*bmksmmmhngadébblpﬁlb@dmdimmmbhmbeﬂI groups

of 30 four ﬁﬁ&”ﬁ@ﬂﬁe%&eﬂaﬁ@ofn%ﬁskam}éfélh ﬁﬁachp&(ceté)orﬁ 23(4) where i
The trick Iaa/) sync bI oc nunberlng s

equal s 4, 8,
thus repetit |‘V§“‘F’B?“ ughizh thegimg stamp Opnteras pastipd equal to s meyqlytiopsof thejhepq hp g
reproducti on dimleThe time stamp counter generates) in theSpréseitieRehipleg Gt 22-bittine seairips frg t O

3|Otsgomﬁ]ugnghéa%ﬁggg{“ﬁyw%%ﬁnﬁlggﬁ @0‘%‘ e&%@%‘% {)% @ﬁc bl o?k:eggerr3£ | IS|S ng the
25 Trick play information for a specific trick play speed can be obtained from an
MPEG data stream by retrieving packets comprising ¥-frames, well known in the art, from
the MPEG data stream, and storing those packets in the trick play sync blocks.
A time stamp counter, which can be the same counter as mentioned above, is
available for the generation of time stamps for the MPEG packets for a trick play
30 information signal. This time stamp counter has a period equal to one revolution of the head
drum. The time stamp counter generates, in the present example, 20-bit count words with a
clock frequency of 27 MHz. The time stamp for the trick play data is again made up of an
18-bit TSL (time stamp low) portion, identical to the TSL portion described above for the
normal play time stamps, and a TSH’ (time stamp high) portion. TSL runs cyclically with a
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parity information and the other sync blocks in the segnent.

The reason for choosing the order of occurrence of the trick play sync

bl ocks and trick play sync bl ock nunbering for the +4x and -4x trick .

pl ay reproduct wapssaage in the way as expl ai ned above permmssnb3h! ows.
This choice has the advantage that carryyng out an 5 ECC encoding on the
trick play data can becone an optional recording feature, or, if the

E% encodi Ngmidu w'm&ﬁzmoooi, ﬁﬂaﬁ)uﬁpaﬁﬁsﬁdﬂiﬂmbﬂﬂl@lieamdm fbﬁmf wmqmom %i]mrofli ng,
correctiQ optiona ctian fe e format
enabl es a di V@é?mﬂ%&" %%%F%nf appé’é‘“{’ﬁ‘h?’;“é’g”‘ s%?h trick play
sync bl ocks 1890/11901 rpeu; The JSHf mmwtleﬂlbnglmzmqaam mhw mﬂlamodmvalhreofparl ty

sync bl ocks ar t t n crdigd d
nunberi ng 10@ @iﬁg@lﬁm@gg&sr%c%oﬁfwaﬁneﬂ% her%ggg?%s\%émtalﬁe&nunberl ng

of the 89 5t r pegied edpals opg ganer of a rotatjon of e Wﬁ%q%%@%ml ng the
‘real' inf Or gilthp mﬁaﬁw&ﬁm&uﬁ@melmlmsnammanﬂkmammmpc&mﬁ bl ocks

conprising 're dat d_can, t hus rocessed in the
r epr oduci ng SM\VWSBE‘WE aﬁ%ﬂ‘&f‘i’f@ &ﬂnﬁ c bl ocks
conprising parity daTie 20-bit tinger stamprie stered irthe pagket headed T slnfivstof teé t he

nb f h t
Lorben O DU ki S kP Mo bl 7

present . Next
t he t hi r dlOt rstamp isstageds3eg figgre 42-1 0x reproduction speed) will be

gl scussed. Ig the ti NQrah @b%f&fsmgxd%&bﬁsafheﬂfm&mwd tﬁda:?musbash |
urlng repro yction at tr.nme o on .spe t he | { ea
vl ng | PR D8 it b Sa the e Pk RSk AR R S0k PR 6 relshirt ekl b,
12), where |swred1hav&normsﬁmﬂmg 8ick phyl symélozmnnmuehahathdadtcsmapwﬁnhm thei ck pl ay

segnents 34. j.f ﬂmm%ﬁgﬂplwﬁ%ave trlr&% ; . The first 12 " sync

bl ocks in the segmnment ‘ay sync bl ock nunbers running-
fromoO tdd From the ume 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
be derived, using the following equation:

NTPSB# = int [(k + n/N).S0/4],

where NTPSB# is the nominal trick play sync block number, N is a coﬁstant which equals
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’.

25 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
trick play sync block numbers, denoted ATPSB#, stored in those trick play sync blocks.

The relation between the actual trick play sync block number ATPSB# of a trick
play sync block and the nominal trick play sync block number NTPSB# derived for that

30 block is now as follows:

NTPSB# - 45 < ATPSB# < NTPSB# + 45.

In this way, it is guaranteed that the position where a trick play sync block
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11 inclusive. The first 11 sync blocks in the segnment 34.6(+ 12) have trick
pl ay sync bl ock nunbers running from12 to 22 inclusive. The first 11
sync bl ocks in the segnment 34.7(+ 12) have trick play sync bl ock
nunbers running from23 to 33 inclusive. The first 11 sync blocks 25 in
the segnent 34.8(+12) have trick play sync block nunbers running from34.to
44 i nCl USywi9g/34227 The first 12 sync blraoxheessns4s he .
segnent 34.9(+12) have trick play sync block nunbers runni ng from 45
to 56 inclusive. The first 11 sync blocks in the segnent 34.10(+12)
have trick pmms&mﬁﬂ@wkﬂahﬂ@k%wmeﬁglwmw repprd Gaprier, dpning ong, o

first 30 11,3)i36onUr@ieifead Srullen& e RNiwagFromlth bzwezttdpuﬂmmand sync

bl ock nunb | 1
bl ocks i n ¢ hBe ri’%’%ﬂ@z‘b@wgﬁﬁﬂmﬂ for g USI% E%?H‘Q’e“‘dﬁg%lﬂ‘]e M ber s

runni ng frorm&ﬁert@o:B&pmumdnmnaeenotbetoola:ge Theabovefonlﬂlhanmatl@t_mmcklz sync

Plegggcszt ive %%géwm%@ﬂ%ﬁ@m?ﬂe saFr%}?rl cwaﬁg sat;'llmtﬁfjsurrbers as

the sync nommalposmon or in a wpskogy But, even when recorded

PCT/ 1 B98/ 001 ggbr track, 1t is assured that the tnck play block is shifted back to its correct position, .23

bl ocks from which, t ey are reﬁetltlons The trick play
sync bl ock nw"rﬂ@r‘i"r?@" upan U¥ove is valid for all groups of ei ght

segnents 34.i(+12), whefoemulalgiyasalfommvﬁlidbrﬂmhén'i;kmky\infomﬁdlﬁnelse i runs
T;O[nhﬁg rbOpeﬁcg'P?/dé therecord %rW&Mﬂbﬁ&é@&itﬁd%ﬂ&mﬁﬂm&ﬁom 0 to 89

each rotation o drumin the + 12 tines
reproducti onsmd]@ethano tius means that the trick plgsisync blpek hayipg the grickplaysync black .

nunbering f Oﬁuﬁn&? Aﬁ‘i’S‘ﬁ#Ml& irdzkrdbd @¥ing ki PRdviols fedotution of R MeAACHrEHh,| WhilsE DEEd)
wi ||l be discussed. In the tinme interval of ope ot.ati.on of t drum
during repr odien ATPSBA;is phogen lgrger; thancR9, fhis{pepy éﬁ]‘“@b@% pige qﬁ‘e'fa?"gg ead
havi ng the f irickiplay sync block number ATPSB-90 is recorded during the subsequent revolution of the

15 head drum.

Next, an apparatus of the helical scan type, for recording the trick play
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
corresponding audio signal. The video signal and the corresponding audio signal may have

20 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
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 *normal play’ processing unit 114 and
the *trick play’ processing unit 116 are coupled to corresponding inputs of a multiplexer 122.

25 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.

For a further description of the *normal play’ processing unit 114 and the *trick
play’ processing unit 116, reference is made to EP-A 702,877, document D1 in the list of
related documents.

30 An subcode and auxiliary signal generator 124 is present for supplying the
subcode signal information for storage in the subcode signal recording portion 4, and for
supplying the auxiliary signal for storage in the auxiliary signal recording portion 8, see
figure 2. Outputs of the multiplexér 122 and ‘the generator 124 are coupled to corresponding
inputs of an error correction encoder unit 126, The error correction encoder unit 126 is
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azimuth angle scans the trick play segnents 40.i(-12), where i runs from5
to 9, and the 10 other head scans the trick play segnents 40.j(-12), where
j runs from1l to 4. The first 10 sync bl ocks in the segnment 40.5(-12)
have trick play sync bl ock nunbers running fromO to 9 i ncl usive. The
first 10 sync blocks in the segnent 40.6(-12) have trick play sync bl ock:
nunber s runni ngrofegswdaz10 to 19 inclusive. The first 10 syrwcriibBmsoess i n t he
segnent 40.7(-12) have trick play $gnc bl ock nunbers running from 20
to 29 inclusive. The first 10 sync blocks 15 in the segnent 40.8(-12) have
trick play seapablexifsairyingiousareror eomettion enqoding step pthe dnormal playh¢idge gafe.  The

first 10 syngqfa) pfdthatich ahd he HRA PRI intdinatin, b8 hs {dbRint thé SdfiyinfoymaoRC bl ock
nunber s runni ng ?‘roma40 to Z |%Js|ve The fi rst 10 s¥r§3 blacks in the
r

segment 40. 1M'2}“‘h°l’°m%’t7€ fhe main signgl reeqrding, post from 50
to 59 inclus s 64troffthe syic Bl0cks,ysee fiirexciand 10. |n the segment 40.2(-12)

have trick play syncbl ock nunbers I n The
first 10 nc bl ocks'nf de ?ﬁ% é} gﬂ%? ?ﬁfog aygsyn%ﬁ}bl ock
nunbers r unnandgDfinforma¥on fop ﬂﬁ@yncrhlﬂﬂs isyab. as Thewnfin iﬂstlre QOA%WGN t he

segment  40. 441%}111@% the comBMKE ulif 132K e bihibinedpnd iO4plicA 6 A Rne 1wlimwma.£r om 80

to 89 inclus The secqond. 10" sync_bl o ks in the trick

pl ay segnent ehannskencedingdis garried oy gn the cppposite signal. jThe cliaggsl G fagisd O i o
segment, have\ea&adxﬁ@ﬁm: H4h§krethx%Wn$ﬂ/th6 aR) Forlan exaniphy of sich chismelepding,25 bl ocks

bl ock  nuntler PP ARE B SR PSS 23 Sqrment T e s br Rlsedt) 1
segnents 40.i (-12) tAn4ﬁtputa8(herQa)nn¢lmdosimng laﬂhep@pledmmmtgfmwdﬂm The
trick play unt 13 {ﬁ%ﬁéggg&r [ doahed mmeh&dﬁgumlmhlsecsﬁaﬁﬁ.ltﬂemtfor

each rotation umin e-12t|rresr roducti qQr

Next, the triReks @ jeoary aripy E@kbhﬂméf’fﬁé“ftdw’m Wt ’é‘g ngl gnal
(+24x r 6Pd %ﬁﬁh & Rﬁﬂ gageM) THé Wiite heads! usmuﬂaedhavbmmmpstwm muotallyval of
one rotatjon t he. head dru r.epr t i mes
reproduct150 di ﬁﬁ‘gd”"i“ﬁ’emg ’r%’%é"'%ﬂﬂ‘ﬁ& gq?ﬁ'g&f‘lﬂ?s %nﬁaarzﬁﬁu ﬁ%ﬂﬁl

scans the tr from bptkcmyleftag)top might id Figure 4 249 theheadr 144 jwriteg the tfacks-having an O, and t he
other head Sgain bilfe frdh Wh 16 BboRGHHERR sfifle 1 (Fidthlr, 2 isBmp glrdfior/14pm 10 1O

18. The firs
is available for generating time stamps for the normal play processing unit 114 and the trick

play processing unit 116.
20 A microprocessor unit 148 is present for controlling the functioning of the
various blocks, such as:
- 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
25 connection 154,
- the control of the error correction encoding block 126 via the control connection 156,
- the control of the sync signal and ID signal generator block 130 via the control connection
158,
- the control of the channel encoding block 134 via the control connection 160,
30 - the control of the transport velocity of the record carrier 140 and the rotation of the head
drum 146, via the control connection 162, and
- « the control of the time stamp generator 147 via the control connection 164.
The trick play processing 116 is adapted to retrieve I-frame information from
the first information signal, in a way well known in the art. An additional error correction
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five sync blocks in the segnment 48.1(+24) have trick play sync bl ock
nunbers running from O to 4 inclusive. The first 5 sync blocks in the
segnent 48.2(+24) have trick play sync bl ock nunbers running from5 to

9 inclusive. TR@edda2ft 5 sync blocks in the segnment 48. 3(etRgesnoss have .

trick play sync bl ock nunmbers running fmgm 10 to 14 inclusive. The first 5
sync blocks 5 in the segnent 48.4(+24) have trick play sync bl ock nunbers
runni ng fr orenddalingteh3s carriediastinulss precessiiiganit it 6son He ick pla informatiomintopder segrent

48. 5(+24) N Seleldphe B Bk U SyrRIoRRks compridihTRE iy HRn T8GR 2y bt 24

i ncl usi ve. ?{: 'ocks 1 n_the segnent” 48. 6(+ have trick
pl ay sync bl4xcEckpiaheesd. HWHWPWQS‘*BMQW“FHPF‘E@W@“‘%f% thest 5 sync

bl ocks |.p1jxhe12§eg.mnind4ﬁ4x7tﬁd¢2ﬁa infveatioh kigdalspl ay sync bl ock nunbers
runni ng from 30 to 3 I ncl usi .Jhe first bl oc n_t he segnent
48. 8(+24) Shave tri ckéﬁ%‘ﬁﬂr lb@@' E"m’r?ﬂ?‘rﬂé?ag t?é‘nﬁ? *ﬁS?n 3 to 39

i ncl usi ve. Tmﬂﬂﬁmmamnedchmckphheymé@nbm trick play-spetyl identifidnrand tri ck
pl ay sync bl é@si F]ka f1 five
sync bl otg S mgfﬁée seg neh%%%&%@ i %&1{(@}'?&1&’ ay ag?ﬁc bl ock

nunber s runrdes@berqus\lmamkplays %PW“WSWF§F“°§%@‘°MCkS in the
segment 48. 14LaHpéd aﬂ&@é’ﬁldtsidréalﬁnmc&ﬁckslslﬂcsyﬁﬂmsdk fd a e SpSis bated ko @cl r om 50

to 54 inclusive. The fjr HIP%E‘? locks in the segnent 48.12(+24)

have tri ci® pragket in# "%PB%F“’]FI %mP%?ﬂﬁigﬁﬂ from55 to 59 inclusive. The
first 5 sync bl ocks Next, the ttick piay syng ibledits add® the 3forfal )playasysc blockskgepbrated sync

bl ock nunbers T Ha . f1l nc bl ocks
in the segrre tﬂ%@%@%?%‘)&gm?%ﬂnl 4 a}es%;éhgﬁ ﬁdke ﬁﬂuﬁlé{e?%%t?rz?}’runm ng
from 65 to 6ech that, tmmcerdmghefomaugnm@ngmlqﬁm by ope efithe headsadheiseqpgnees (124)

20 have tri mrm WIkS ¥ G RbrREKpIY IR AHSion &HANthe Gick plRyTinfmitivn ilsuch tatkhé ve. The
first 5 sync

cks t + ave trick play sync
bl ock nu er%‘a'}‘ﬂﬁﬁ?‘ﬁﬁl?%?ﬂef’ﬁui“égfgéﬁmm’ﬂk?'&%i’%“ SHE st 5 sync bl ocks
in the segnent 48. 17(311%)!eMadtanmﬁ}kyﬂdt&sad@eﬂan@mmrcommbﬁngisunni ng
from80 to 84 i e. The fi 18(+24)
have trick p'faﬁmgs n%n‘éf 'i’(li’me'd é‘?als r§ ?\# %&?&3843&,[%9%9 | ve, 25
The second gmfmpatmhf@'tbﬁymklpbmglké%aﬁmhéanf@ﬁ?gﬂ&}p“@my% ﬁ@“ﬁﬂfcks in
the Se0LRLd. ‘?Neﬂtr Q cﬁﬁEétehéohﬂQ%ﬁ’fs chritied biltloft kheQhifBrAION prior WY RGorling@les | N a

segnent. Those s have the sane trick play sync bl ock nunbers
as the sy# BF%R%’“l“h"‘FH@‘*P-l rst group from which they are repetitions.
The trick play sync hishsukd seuistee thaf) @psieeeorditiegroagds of ¢8 subsequdnt tradkgrtwal | gr oups

of 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

25 in them. '

. An embodiment of the time stamp generator unit 147 will be described
hereafter. It is known in the art, see WO 96/30.905-A2, document D2, to provide the time
stamp generator unit 147 with an oscillator that is locked to the program clock reference
(PCR) included in the MPEG packets, which oscillator supplies count pulses with a 27 MHz

30 frequency to a counter. '
Figure 14 shows an embodiment of the time stamp generator 147 provided with

a 27 MHz osciliator 172, which supplies 27 MHz clock pulses to a counter 174. In response

to this, the counter 174 generates *normal play’ (NP) time stamps at a rate of 27 MHz to an
output 170, for supply to the normal play processing unit 114. The 27 MHz clock puises are
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30 18 segnents 48.i(+24) in a group of 48 tracks, where i runs from1l to

18. The trick play sync bl ock nunbering fromO to 89 is thus
repetitive for each rotation of the head drumin the +24 tines
reproducti on node. Next, the trick play sync bl ock
nunbering for the 5|xth trick play signal (-24x reproducti on speed)
will be discuswedsass the tine interval of one rotation afcrubssse#isad drum:
WO 98/ 34227 34 ' :

PCT/ 1 B98/ 00134
during repr oalsn:tupplwdaa a fraquenc@Alividend %6, wdijsh dividss the slogipfreayency by 44 T‘Ps‘tal‘ﬁead

having the fjLSlee o daRNgk
54. |(924) vv?lere runs fé}t)ﬁl 91to %%ﬁ}p%& ?K)Qohfe'nﬁlﬁg?hsg!edﬁ(ead sc?&f t he
i v

trick play seg%rﬂl‘gd@d])'("c i frequenpye 2E SUPRLGH 0 ﬂ“?°8'|‘f?‘117§’0t°8 TEVEFFR coynfes
sync bl ocks hf th Bfotkee GleRRhcybdtvifds 182 )ThB abiftek m:dnppﬁw;nemqmwmn umenbers

f 0t f. t t
5 10( 24y napEpip g Ao Bk By st senal vign BARE wibk B Rl 400 "
i ncl usi ve. Theproduction speed pit:4 tilmes the nominalispeed enphsuppliesthe TP] time stamps via figy o
trick play syRuiacs siHhahe g,;gy,gruwnir ?‘ﬁ@r&v&s&&uhﬁ@iao%hﬁﬂesib&ci:l rst 5

sync bl ocks I'n the se

have tr ng .bl.ock
nurber s r unnplay (FE2) fime stamps fop the second WE*BBY S\B@‘s‘)ﬂ*cmﬂ‘iﬂ%*s in

20t o 94 | o it R aipraign ’?édg%ﬁﬁ'ﬂ“ﬁ%w et 54 1a(.oay "
usi v ] i . 14( -
have trickO pm%%geﬂptgﬂﬁgﬁmmer%’cgﬂﬁ%PW??%ﬁt9§6‘t 0929 i ncl usi ve. The

first 5 sync bl ocks memaimmmneﬁemmmﬂiMan(aMOﬁ&\keﬂwmnqﬂm nc
bl ock nurrberﬁ,zgﬁ}n fnl?o% s tRat T6E NP Fmektglﬁyélc ﬁ’ﬁee&ﬂﬁrﬁﬁv’i&ﬂ@hﬁé!”c bl ocks

In the segne Ve tric nbers runni ng
from35 to 39emnu¢ddgtmestmmngih¢mckgs ﬁ@fw&qk@awspﬂe%@gmﬂ?“s%ai?( 24)

f15 hafve tri glepdal 3¥inky Bfe nbinfEKspld MBS tarwoma chih@ Wit speed 4 imesigher.i ve. The
I rst Ive_s

bl ock nuntber §YW%° N ?F%’Qie?ﬁg“ SR fme é‘"'lp%{’y fotd, I fie elyficy” 2V SYNC
divider 176 and using those time stamps for time stamping the packets of the first trick play
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
20 generation of the time stamps as a function of time. This is realized by reversing the count
values in the reverse counter 180. _ '

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

25 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
stamps for the third trick play information signal, which is the trick play signal for a
reproduction speed of +12 times the nominal speed and supplies the TP3 time stamps via the
output 172¢ to the trick play processing unit 116. The reverse counter 186 supplies the trick

30 play (TP4) time stamps for the fourth trick play information signal, which is the trick play
signal for a reproduction speed of -12 times the nominal speed and supplies the TP4 time
stamps via the output 172d to the trick play processing unit 116.

The frequency of the clock pulses supplied by the frequency divider 182 to the
frequency divider 188 are now divided by 2 in the frequency divider 188. The value 2 relates
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i nclusive. The first 5 sync blocks in the segnent 54.1(-24) have trick play
sync bl ock nunbers running from50 to 54 inclusive. The first 5 sync
bl ocks in the segnment 54.2(-24) have trick play sync bl ock nunbers
running fromb55 to 59 inclusive. The first 5 sync blocks 20 in the segnent
54.3(-24) have trick play sync block nunbers running from60 to 64 -

I ncl usi ve. Thewbies/mit275 sync bl ocks in the segnent 54. 4(- 2Crmssanws4 ri ck pIay

sync bl ock nunbers running from 6530 69 inclusive. The first 5 sync
bl ocks in the segnment 54.5(-24 have trick pl, nu rs
runni ng fronﬁoquﬁﬂh?%"ﬂﬁj%ﬁk Y spesd (34} tothesseepd tri ‘ﬁ%/%’éy tiﬁfkwg[cﬁgf
segnent 54. )leM%ermﬁquﬁh@yarﬁ)ﬁﬁpphéﬂ toalcounmueo:ndmmwbom75 to 79

25 |ncIu5|v €. flrs b have ti ck

pl ay sync bl gqgk #?8 lﬁuﬂﬁlen#'ﬁ%ﬁ¥g&%gﬁf§r§‘gﬁ%g usl ve e first 5

sync bl ocks inforﬂuhmnsegnhamhxclﬁﬁ ti(trickplay signal fiop esproductipn pregd,ofsy e timesdbs

numbers ruyn nﬁcpagﬁg,%gaﬁg 18 'the PS5 Uk YiEmps via the output 172¢ to the tridibglaypecond and
0

third group S In the se rrents are re t(t%é)o.ns of t he

first group processingynit 116.othedeverie gougiey Jime,Famps X second
and third 30&e%ﬁ%&ﬂ@/ﬁf&rﬁﬁoﬁﬁgﬁl twihichigs %Wmmwmmw he

Thetri ok pl 9724 Bes b du) e el 1R B0 bl P BeTRRR UM BB

of 18 s&igﬁplayprcﬁésmguxﬁﬂym n a group of 48 tracks where i runs from1
to 18. Thgtrick pl *¥igpre 15 sﬁém%cﬁ}h: mﬂﬁntfdfﬁ%ﬁo&&oﬂwmﬁ

repetitive for each rdtation of the head drumi.n
08/ 34227 reproducing information from the record carrier 140 obtained with the recording apparatus of

PCT/ 1 B98/ 001ﬁéure 13. The reproduchon apparatus comprises a reading unit 250, having at least twid6 t he
umber s 0 1 o8GR A 152 198 554 o gz inppeon e Bp i i ndib MY 7 0CT
scan of the tgfiarid0Ccrerone reathfiead has ogaptwith an@zithuthcingle which gqualsi theazimugly
15 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
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
20 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
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

25 reproduction mode, only an error correction based on the parity information stored in the
portions 64b of the trick piay sync blocks is (can be) carried out.

The output of the error correction unit 258 is coupled to an input 259 of a
*normal play’ processing unit 260. Further, a ’trick play’ processing unit 262 is provided
having an input 261 also coupled to the. output of the error correction unit 258. Outputs 264

30 and 265 of the *normal play’ processing unit 260 and the *trick piay’ processing unit 262
respectively, are coupled to corresponding terminals a and b respectively of a switch 266, a
c-terminal of which is coupled to an output terminal 268.

If the reproducing ‘apparatus is switched into a *normal play’ reproduction

mode, this means that the record carrier 140 is transported at a nominal speed, that the
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reproducti on node, at maxi mum 55 trick play sync bl ocks are read. So, when
taken into 5 account the head that is in reproducing contact with the
record carrier, one could use a 6-bit count word RSB# as the sync bl ock
nunber of the trick play sync bl ocks, and thereby saving one bit during
storage of the trick play sync blocks on the record carrier. : :
The 7-bit triclwopksrsync bl ock numbers TPSB# can be convermmweess t he
following way into the 6-bit nunbers RSB& 10 1. 1 'RSB#
equals the 6 least significant bits of TPSB#, when the

trick play simoomabplaykprocessingrunit 26Givghdbled andythe switch 266 istswitched into the position
correspondi ng.t "nfél%e;ﬂl:ﬁ%in Kvitcied With b tiiBk Piiy’ riRodubtion imdag,

havi ng t he fig-?si'[?’ azi nuth,gngﬁ%reams% fed tbh':ﬁ ﬁ!y 1.2 thégafe\z\?g RSB#
equal s t he 6calledfeature Jofs’; Tl Teans that thgrrecosdgmier 140 is transported at a °'§€f).
Reconver si onhanihe nbitihal speedk thay the/’ tiokiplayb procdssinptunite62 ispenabledegnd debsedtelon i n a

21 The 61 oS B EPIE B FBPRSST Trsy equal RSB, when the
RSB# i s small er thanFaOenablihgatitsick play’ gegrodudtiongnade, the reproducing,apparatus is
D80 1l e e g B e Wi i e 1 2
TPSBt=RSB# +4eAntrolling the speed of the record carjgs 140y M"%WW%&S‘F@%‘F@WF@ e trick
\%ay S%/Rg bLgﬁ:&aﬁ iHE&fu%;\iiBfﬁ_B#ur{ngrthe_t’bﬁic Sﬁyﬂréptodnfﬁmhnml_eagr tfangponizig etiei on node,
bl g(r: Es n u@emgﬁa’idslg ﬁ%?Pcﬁlh%}g nvt@e,zﬁrzsitn %&f‘ 'ggdg'éfa fﬁnt%':el[’ %gmg u&i’%é’e@ 20 scan,
and t he -Hdaiueks thevriominat feprodustiomspeedz inagedndanceawith figwee 1,1thecheagh R33 exastiyc
bl ocks numbepgeedie trickS $h accordankd el YiRes2a9 a8P24.9 afPihk Béali 984 Yoty
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
15 -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
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
20 +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
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 -
25 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
with the line 42 and the head 254 exactly crosses the tracks in accordance with the line 44 in
figure 5. '
In the fifth trick play reproduction mode, with the record carrier speed being
30 24 times the nominal reproduction speed, the control means 270 generates a control signal
such that, in accordance with figure 6, the head 252 exactly crosses the tracks in accordance
with the line 50 and the head 254 exactly 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 -
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TPSB# TP data SB[err]s : TP parity SB' s

1st azimuth 0....49 90...94

2nd azi nuth 45....89 95 ...99 5

Upon conver si ongo seiaRxpl ai ned above, the RSB# are as foll qa@,mmm

RSB# : TP data SB''s 37 TP parity SB's

1st azimuth 0.... 49 50 ...54

2nd azi mut h 24 times the nofinal reprod@tion speed, the control meﬁﬁ270 geénlrated § control signal

As can be se t &Rclls mul a
under po?ﬂ%ﬂﬁ‘&mﬂ%& canno?mb? théﬁgdzﬁr %Qosseggh\el n SEI(‘: cases, the

RSB# for the mmm 4y and the gaih 234Xl rOBn R 4cks i SPcmRATR W g 0. 38 112
50, and thus figukeck pl ay sync bl ocks read by t he head having the first

.aZI mith Wogl d have eqphalmoﬁ'uc bl %(QQ#%%PM i(l:thel \%ay explained above is
named: track select transport control, in the sense that specific paths across the record carrier
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

10 portions 4 of the tracks. In figure 1, this is the head following the patbé 24.1 and 24.2. The
head following the paths 26.1 and 26.2 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 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

15 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
of reading the subcode récording 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

20 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
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

25 recording portions of tracks having the wrong azimuth. |

The reproduction in a trick play reproduction mode will now be explained in
more detail. During trick play reproduction, bursts of information of 'normal play’ data and
bursts of information of ’trick play’ data are read by the two heads during one revolution of
the head drum. Not complete *normal play’ data is ignored and, as far as complete *normal

30 play’ sync blocks are read, those sync blocks are identified by their identifier (the bits b,,b,
in byte 70 equal *00’, see figure 9), as being ’normal play’ data, and thus also ignored.

As soon as a sync block is read, having a trick play speed identifier which is
stored in the two remaining bits b,,bg 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
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15 wunacceptable. Further, the value to be subtracted from TPSB# cannot be

smal | er than 36, as, In this case the RSB# for the trick play parity
sync bl ocks read by the second azi nuth head would run from59 to 63. 63
i s the highest nunber than can be represented by the 6-bit RSB wor d.

Next, the format of the trick play sync blocks will be discussed wth

reference 20 woebasdre 8. A trick play sync bl ock has therasssRebendt h aﬁ-é;
the other sync blocks in the main dgg a area 12 of figure 1, in which

the first digital information signal is stored. A trick play sync

- block is 112 playissesd inolhe forwatd apetrion @le bits by byCofwiner WyteoT2 iRt figytedbeing regual tn

I denti ficati @, LtiQ 0 [.D.. | . denot ed
"'main header'{,b)aﬂ'eégg%%‘ﬁ‘é&g%de&g%?}e%ﬂ'g a[?ncl?%%egggglx ;ang‘gamlg;.i"aegar ea 64,
whi ch is 104 nbyingigeprodugtion thaesic ded sored inghestaickplay proesssingoynit 262 forifarthefe of 96
byt es of dat m“ﬁ%tri ck play signal (one of the second to seventh
I nformati on stgnals) and 8 parity bytes. ) Figure 9
shows the Two bytes F9r i dh4rtimesrenroduction jspeedhcas il as the 34 Bpeseprpdugtion. g

Only six bi t speed, A pirity daitdW@adfrérfs tha[redotd] catrier Biiringrohe edvolufiun dfyheche@Pdrod, ishe
mai n header area 61, are vai.l.abl e. f or. .St or ' . A bl ock
number TPSB# US4t Mﬁtﬁyqﬁgaﬁ%géﬁ d@%p’?%@segébggm g%%ﬂ%u%gm&he
6-bit nunber sadestevaletionloé thetheadatiurh.rFar the otliex trigk play pépeqdpgtion gpagdscthe |  of

the byte 72 irépeﬁ@ﬂ?hﬁﬂ gk blocks ed to carry out an error correction on the
28 eFur?ﬁgrg),’nca otcriztgf(uspl ay speed identifier is stored in
the trickl®| sepradyesd ddlaocks. The trick play speed identifier identifies

the trick play speedshefick pladyncamsdk nidbers for Sciof the trick play sghcdikicks mede f or

such identificatian. Thj -bit. tyi I S ' | & i 5. stored
I n t he tds%"eflg’i?ﬁﬁ e iﬁgﬁ"ﬁ?‘?’%‘} ﬁ'[téer‘ﬂ%tsaﬁgygi[ %ﬁ%dby&dﬁ{’]#e&%% "’e%ﬁq I gure
9. In additi above, ebingahe knowledgbmhbut fwhish head is in reproducing contact with the record

carrier. When having derived the trick play sync block numbers, those numbers are used to

15 store the trick play sync blocks in specific memory locations in a processing memory
included in the processing unit 262.

It should be noted here that the use of the trick piay 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

20 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
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,

25 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
block numbers were chosen in a new version of the recording/reproducing system, such
would make the older system and the tapes obtained with the older system useless in the new
system.

30 Further, by using the trick play sync block numbers, the recording of the trick
play sync blocks on the record carrier becomes more flexible, as a trick play sync block
having a specific trick play sync block number can be stored at a variable position in a track
on the record carrier. By varying this position, the sync block number will change. The trick
play sync block number will not, so that upon reproduction, irrespective of where the trick
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5 needs to be stored in the trick play sync blocks in order to identify a
trick play block for a trick play speed identified by the 2-bit trick
pl ay speed identifier as being a trick play sync bl ock for the said
speed in the forward or the backwards direction. The byte 70, see figure
9, in the main header area 61, see figure 8, can be used for storing the.
di rection i denjybhdfsar More specifically, the 2-bit wemisdeu2 conprise
the direction identifier, such that the # bit 10 word '10' nmeans tHhat the
trick play sync block is nmeant for a trick play speed in the forward
direction, wblay sgmcbloekis-stmmd Mmdmblﬂlfwxﬁéan@reﬂhaﬂlepmmmpltbsl sync bl ock
I s meant for r&}i%& o fhk Sbhverkion 2ddi t i on,
it should be notedftﬁgt tﬁe ??ﬁmgﬁg ?'Eﬁgﬁ: ﬁud ﬁfn byte 70 neans
that the syntblgjast rpgn@wgvﬁéwwwasﬁw&onprus.ng nornal pl ay' data.

‘Normal play sync bl otkétuE pls bdck@ts cdnnow loe pltfigved 5o ehdhawh subsayent aigkr | se 15

d d tg That dat a 4 i
usel bss 5 R poaR FRERo A Gpe s et i Bt it ply WHallaihn SO TEY 0
sync bl ock |émvedafr0mtlﬁmcl®twder75 see figurd B[ err], b[err] of the byte 70, when

being equal to 'Ol QﬁguM%sz?ﬁmbL deﬁva%ﬂaemofmepacmrlse
dummy data. For such du ata sync hus not possible . to

store the compaxeﬁéurqﬁﬁeqcaemﬁmmesfzeam%@t W%B@Ff% et nglugediin 7o
I'n that situgpel slh @nit 262 Wit H270118k Fequthd. ﬂﬁonébixﬁrdedceﬁfthbhﬂné»ﬁtbeﬁﬁeare

d. M h b3, b2 L0l
?f}g bltsr e"'f‘e‘]%l’ HWé%etW@eggﬁ‘F&aﬁeﬁﬁmo 3‘%8%1’" i efelel m%aerr] =
00", neans chmw;(mkapaakel(sroutpnmﬂdrmthephmytzés SO as qummqﬁ trarisppit ~ neans
dumy data T Gheahiat 6 oRtpiiednffal' 365 n3PECPhéBbdek maY B¢ inkiuded i the eppiRES durmy

data for tric ay re be evi dent t hat
other 2-bit mﬁgtq:@emnﬂnehﬁ@%gem@séwma@fm e ARPRFINE] ve. For
i nstance, b[err], b[emsrmeﬂagenn&phﬂs@eéﬂfﬂ‘éﬁnmﬂaﬂhmwﬁewr trick play

forward a

A furt herlfeﬁ'f"lﬂ"@“"t“ﬁa‘?"?grdﬁfs@ %ﬁ?@%‘é@é‘%"ﬁﬂ% s%gnn%l ng*g; Sterl 2&

pl ay SY pariobs modificatidasmeayiecomei apparéns tovthdsk skiliedim them'tt w&hqatdepﬂm erence is
made in this s R UirdPinfbrhafidhSignhiSthusOf
rel at ed docuﬁ&éﬁtsdg % |tﬁné§3¥eﬁté?nl’ gsn&]?g 'ﬁf‘%gﬁﬁy 96/ .3 05us

document D2 may beianofties type ef signplthascp @si wﬁm%ﬂ m@oaw'erﬂsgﬂd@gm $e the
recor di ng of ¢ EEhDASKBES therick pPlGRnsl récdfded BY the WdE play bégiients taalte aar € added

toan NPE% 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
muitiplicity of transmission channels are available for transmitting independent information
signals.
Further, the invention lies in each and every novel feature or combination of
25 features.
' The advantages of the recording/reproducing system described above can be
summarized as follows:
1. A fixed number of trick play sync blocks are read from the record carrier during one
revolution of the head drum in a trick play reproduction mode: in the present example, 90
30 trick play sync blocks.
2. The format obtained enables the reading of the subcode in a trick play reproduction mode.
3. As many as possible data burst are present and divided over the two scans of both heads
in one revolution of the head drum.
4, The trick play segments are as short as possible so as to obtain a robust trick play
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packet upon arrival and the packet is subsequently recorded. Upon
reproduction, the packet is read fromthe record carrier, the tine
stanp is retrieved fromthe packet and used for suppl ying the packet -
at the right rpgeddsazy0 an out put. Fi gurreriidsshimns how an
'MPEG transport packet, which is 188 bytes long, is 5 stored in two '
subsequent sync bl ocks, nore specifically in the data area 64a of two
subsequent gsspaadubtioncks. First, a packet header 75, which is 4 bytes |ong,
is stored i ﬁ,ﬁﬁ{‘ iti E § beid is Ghosén el Rt eAIGAE cdil RCKSS,
denot ed SB[ gf:jl'Ff. x?ﬁmgefuﬁi{ngggouggaiﬁe)bggg%ms ackfe are .s o%. d.in the
remai ni ng paealipady fos fthey regson thatat EF%&“%%E“%W%W&“N’BW [teksyis of

remai ni ng 9%@5,?5,@{-"14&3@. MPEG packet are stored in the data area 64a of

th d 0 bl ock _ The i ing to-
L1 anspor t 3pift AgoPRealgpien i i o gl bf By b ER R0 10 O

figure 11. Ivegreduptiondiesbday be pbtaingdi ne stanp for 'normal play' data is 22
bits | ong and,i lEihsth | ipkind errddh bt rRiGsirt chisad® 75.
The 22-bit ??ﬁ%’%gtﬁégnpraﬁgr&?&%snorn% pl ay' dat ﬁ%ﬁgﬁgﬁ divided into a

TSL (t iobtained.anp 1 ow) portion and a TSH (time stanp high) portion. The

TSL portion is 18 bif shodld be mRfver@ell ¢18:S tiy th invadtion shuuldmotbemestidtal toal ue of

225,000, for. an apparatus in which t head . dr A t 1 800

rpm or WPt @%‘Pﬁ%g‘ﬂwﬁl?%?' {Fgmg?cuﬁ‘ﬁg’,e?ggfscf%g i ezfﬁﬂraelrﬁg%cééﬁolﬁh Y % t he

head drum r apetes, Wt ndl¥R @ for@Bd andirackwands dirgitiop could hyve pesn #hdsen,s | ong and

runs Cyﬁ%}i\bﬁ&i with ek Bla?in%}ﬂ%oq r%«.%tdé@ irpéroﬁ'p% of HRO28RGR, Péinds, e 0 0 for
val'ue 1s reased by one.

TSL, the TS I nc i .20 . . Atime stanp
counter is duventionizieed By be rratrieted: torthe Feeording af idegdataoOprcoglddmpgingtq use the | ¢ o

Fo ][ t het genqa@hmlrin e{. ﬁ&dic{@c&ai%teﬁpﬁas&{@\ PGk iisciple,r where c:iﬁérai_iﬂ pl ay’
i nformation signal, the time stanmp.counter a_per 0 SiX
revol uti dis ¥ gt‘ﬁ@"’ﬁ?ﬁW’d m“ﬁr‘ﬁ‘?ﬁ)plalyﬁégr{“’i"ﬁé&:@%ﬁg% %éﬁ'ﬁ?grgy sherates, in the

present exanple, the 22-bit time stanps in
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the formof count words with a clock frequency of 27 MHz. 25
Trick play information for a specific trick play speed can be obtained from

an MPEG data stream by retrieving packets conprising I-franes, well
known in the art, from the MPEG data stream and storing those packet s
in the trick play sync bl ocks. A time stanp counter,

which can be tWRgepasse counter as mentioned above, is rc®ibaRl e f or 1he
generation of tinme stanps for the MPEG packets for a trick play 30 -
information signal. This tine stanp counter has a period equal to one

revol uti on oReldtsiedodGdhts drum The tine stanp counter generates, in the
.present exanple, 20-bit count words with a cl ock frequency of 27 MHz.
The tinme stanp for the trick play data is ain made up of an 18-bi.t
TSL (tine stRip | ow) UBSS79,d88, corksprniiag to Elb7 3 PEY 48P descri bed above
for the or mal _ St . a TSH (tinme stanp high) portlon
TSL runs cyclically %ﬁa@.éﬁ%@@ﬁms 0y WD 98/ 34227

PCT/ | B98/ 30 13@1 US-A 5,142,421 (PHN 13.537) 30

modul o val ueppf 225, QfiP9s/23061 emnappsszat us in which the head drumrotates
with 1800 rpm or wi th a nodul o val ue of 225,225, for an apparatus in
whi ch the head drumrotates with 1800/ 1.001 rpm The TSH portion is 2
bits long and runs cyclically with a nodul o val ue of 4. Upon each

return to O for TSL, the TSH value is increased by one. As a result, the
5 period of TSL equal s one quarter of a rotation of the head drum and the

trick play tine stanp counter is periodic with the one revol ution of
the head drum The tine stanp counter is synchronized with the head
switch pulse, normally present in the apparatus. The

20-bit time stanp is stored in the packet header 75 of the first of two
subsequent trick play sync bl ocks in which the MPEG packet corresponding to
this time 10 stanp is stored, see figure 12.
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A transport - packet for storing in two subsequent trick play sync bl ocks

t hus has a time stanp and the two subsequent trick play sync bl ocks in
whi ch the transport packet is stored have corresponding trick play
sync bl ock nunbers that relate to the position in the tracks where
those trick play sync bl ocks are recorded. 15 Fromthe tine

stanp added towdwsizzansport packet, a nom nal trick pl aypgy,ﬁgsmm bl ock-
nunber for the two trick play sync blockgin whi ch the transport packet is

stored can be derived, using the follow ng equation:

NTPSB# = i nt QLAKMS n/N).90/4], 20 where NTPSB# is the nomi nal trick
pl ay sync block nunber, N is a constant which equals 225,000 in a
recordi ng apparatus in which the rotating head drumrotates with 1800 rpm
and equal s 225,225 in a recording apparatus in which the rotating head
drumrotates with 1800/1.001 rpm n equals the decimal value of TSL
and k is the decimal value of TSH . 25 Next, the two-
subsequent trick play sync blocks are recorded in specific positions

in one or twd. trackswmfongaJNMamwxmmmmd to

t he act ual cggn.%} W g?‘% @%
those trick B?ay sync iﬁ%{%d%&kdl& rﬁmﬁ%ﬁﬁﬁre ation en the
actual tri ckW&fW’ﬁ@F%ﬁ%@F“?\W&PWE FomRESIng  p ay sync bl ock

and the nom ngj zt:maﬁkfoake%ﬁvﬁyuﬁ fm:wsewmegim%&ﬁﬁoﬂﬁmed for that 30
bl ock is QQM/agmﬁoll S5 means f the.first and ?Eﬁ?@é@g ATP < NTPSB#
+ 45, proces SRR 9 RFEoSHAg, the first 2ud 95epn BPA ¢ on
wher e a tri clfirspreggrding migndd laxt & first trick play signal respectively, suitable for reeordmg in the
tracks on said record carrier, the signal processing means being adapted to generate sync
blocks of information, each sync block comprising a first block. section which comprises a
synchronization signal and a second block section which comprises a number of information
10 bytes, the signal processing means being further adapted to store each time the information
included in x transport packets of the first information signal in the second block sections of
y first sync blocks, the second block section of at least the first sync block of the group of y
first sync blocks comprising a third block section for storing a time stamp, the signal
processing means being further adapted to store each time the information included in x
15 transport packets of the second information signal in the second block sections of y second
sync blocks, the second block section of at least the first sync block of the group of y second
sync blocks comprising a third block section for storing a time stamp,
- time stamp generator means for generating a time stamp, the time stamp generator means
comprising counter means adapted to generate subsequent cycles of count values, the signal
20 processing means being adapted to store a time stamp generated by the time stamp generator
means for a corresponding packet in the third block section of a sync block, and being
adapted to combine the first and second sync blocks into a composite signal,
- writing means for writing the composite signal in the tracks at a predetermined recording
speed of the record carrier, the writing means comprising a first and a second write head
25 positioned on a rotatable head drum, said first head having a first azimuth angle and said
second write head having a second azimuth angle, which is different from the first azimuth
angle, the first digital information signal being meant for reproduction in a reproduction
apparatus at a reproduction speed which is equal the recording speed, the second digital
information signal being meant for reproduction at a trick play speed which is equal to n;

* c L M S *
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including part of a trick play packet is recorded in the tracks on the
record carrier during one revolution of the head drumis not too far
away fromthe position where it optimally should have been recorded, so

that the bufferwgeamsy for storing the packets read from pRfmbgeREd
carrier upon reproduction need not be togzlarge. The above fornula makes:
clear that a trick 5 play sync block conprising part of a trick play

packEt Isl I €iiied e4ld kd&oﬁih@ sﬁeanrauﬁefeaqlis ﬁﬁostd%émtegerla@&!ﬂiﬂil WL #ithdatn a
trac earlier ter Ven cor n eartLtl er

ey ek e e BE pensbifor pEiS Bort 1R S SIS cedd P peiBhcathindied . (o 1 (o
correct posi tdyees of first count waluesise ag forsepplyLtiromstanps ferchaid firg digital information

The formul a Gign@NindBRY¥M dotntiBrhdals foPEen@xlaﬁnguﬂﬁ‘seﬁlfeth?cIQJ Psedold EuiBTaREscs! gnal s
10 recorded on the record carrier, where |é houl d be naot ed that, when

ATPSB# i s Shddnsupply time siamps for said seopnd digitakin dirst counter gieans <y nc
bl ock havi ng sufplyiig salkfinsd coynt ¥310s abh €iesk rate, said Eudﬁﬁd&bnuﬁmlﬁﬂ)l fakor ded

s chosen 1 areepd Bk R3S 4 Bbbnd o, Sych g it Ry Sl bl by e 11 Gk havi g

t he  trick play sApperatys ecélaimedripediain\TPEBrag€rijed in theltheiappardtys fumipert he
subsequent re‘%ﬁ on of the 15 head drum Next, an
apparatus of t

elical scan type, for recordlggthetrlck pl ay
i nformat i dfl orinput mEang fqr Jeqelying a thirbdigital informatjon sigaal heiag an pfgmation §igpAl 13 shows
t he recordi ng:ompnsmgemmdil&hu&nmtt(pbcm,nprl ses an input termnal 111 for
receiving a video sjgnal.and a s corr d L 0.si.gnal .. The video
signal and thetgc%?’?ieg‘ﬁceﬁsg'g"g‘ m&%% ptggg’ ské%?aggmﬁgg ﬂ'}ad into
transport padheitded inpciranspoat pankesrgfmﬁlilm'ckégﬁahinfamatmamgaﬂm ﬂmmécbn(kbimbn |n

the art. The dgio ftaegrrsnpr@'y%alsy;&émﬁ&%@wm ﬁk&f} of af fead? theFirst

play processing unit proceSS|n unlt 116

i's provi ddé fthe grqup of ¥ third yne| blesky epmprisies a third b Wm npmnnsermm
111. Qutputs sind, aackudied bélhg ddagted tacsfomiuﬁém BnBGRS by 8@ tinidistamp

the "trick pl rocessing un gd to COrtespo nputs of
‘a nul tipl exerm%?zfg"??mﬁ?@ %Bﬁ“}%ﬁP}g‘F%}‘% qcﬂ‘f"gif‘ 5’?‘ ﬁ?aggggﬁlé "trick
pl ay' i nf or nesedtiom of\a ﬂﬁrdngcrbmbamﬂdmbmgradaﬂmdtocombmmd tiardesyng blocks dhtongpidoor t i on
12 of the tr ‘lﬁTﬁng h b

descripti on ? (# Ea{ﬁlg? lﬁ"uamrﬁgéng%osnl galubrellin e?Lnlt fgng hwt rlgl‘r(

play' proé ugtintappargus ﬁ*éﬁ%ﬂf etion jspeedpylich tm@ﬂm:mswm@anem D1
in the Ii St Qf)eed where n, is a positive integer larger than n,, and that the time stamp generator means

comprises third counter means for generating subsequent cycles of third count values so as to
supply time stamps for said third digital information signal, said third counter means
supplying said third count values at a third rate, which equals said first rate divided by n,.
25 3. Apparatus as claimed in claim 1 or 2, characterized in that the apparatus further
comprises '
- input means for receiving a fourth digital information signal being an information signal
comprising subsequent transport packets, :
- the signal processing means further being adapted to store each time the information
30 included in x transport packets of the fourth digital information signal in the second block
sections of a group of y fourth sync blocks, the second block section of at least the first sync
block of the group of y fourth sync blocks comprising a third block section for storing a time
“stamp, and further being adapted to store a time stamp generated by the time stamp generator
means for a corresponding packet of the fourth digital information sxgnal in the third blocks

(R lﬂll i !lll
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rel ated docunents. 30 An subcode and auxiliary signa
generator 124 is present for supplying the subcode signal information
for storage in the subcode signal recording portion 4, and for

supplying the auxiliary signal for storage in the auxiliary signal
recordi ng portion 8, see figure 2. Qutputs of the multiplexer 122 and
the generator 3slesnigy coupl ed to correspondi ng | Nput schiBeFddIAR" I OF ’
correction encoder unit 126. The error cojection encoder unit 126 is

WO 98/ 34227

PCT/ | B98/ 001 34kction of a fourth sync block and bemg adapted to combine said fourth sync blocks inta sald

capabl e of ca |.Nn t

pl ay' (video é&%”p‘g éﬂdlﬁlg)%d’rﬁfd g 1f‘3gn§]a'n§£g§{3ﬁ%§{grrﬁ%ﬁt fg&fg cpor e on SO
as to obtain tepeodudtion apparayk ¢t areepioduetion speesiuhigh is pquahte -pdimdscndmrdue t he
mai n signal reeor dhidhedRid inQhhe 12 in figure 2 and in the portions 64b
of the sync_ bl ocks, see figures 8 and 10. The recording
appar at us fur thg @m@mr@%‘é&rd“@%‘rféf“a’f‘ﬁf f@%@%ﬂ&'&ﬂ‘?@ BeprIatigg sybsequent 5 | p
i nformation f@‘cleibﬁfoﬁﬁmemhi alies so au@hupp@ e Glammps tbrkmgfuuﬁhaxgtmimﬁmnon

conbi nati on of, t o
signal is z’appi‘l d f%“ %‘Tﬁfm’s sﬁppv%?gcﬁl aourg’%hlﬂ agmgg?mﬁ ar ried
out on the cofopnb coustes mgmlcounﬁhaamtoraadmeﬁonempbds momammedmon mrwhlchthc he

encodi ng unit do&tgﬁh&,,é(ﬁg}(@ in the art. For an exanple of such channel
coding, 10 reference is eInthis respect to US-A 5,142,421, docunent

D3 in the 10 s# of ref APRARigsss claimed in claim 2, ¢ hm“’?ﬂﬂ“é‘lﬁﬁ‘ﬁwmém@ﬁannel

encodi ng uni t cohipfiséss coupled to an i nput of a witing unit 136, in

whi ch the datastream obt ai ned ncaodi n it 134.is orded in the -

olant o o SRSt Berne LY phT pibnR ol hebe o yecpaliaibg ", [ o

heads 142 andecinpfisipg subseqoent thansport pagketsa r ot at i ng head drum 146. The wite

heads 142 and, 4 L4 f i mut h
?ﬂag ﬁ:c%é}ﬂ;h QQ%Q%@H n'd% itdre batch tfillel theinfhnatidh

angle, so that tracks having an azi nmuth angle
in uded in x transport packets of the ﬁfth dxg:tal mformatmn signal in the second block

sections of a group of y fifth sync blocks, the second block section of at least the first sync
block of the group of y fifth sync blocks comprising a third block section for storing a time
stamp, and further being adapted to add a time stamp generated by the time stamp generator
means for a corresponding packet of the fifth digital information signal in the third block

20 section of a fifth sync block and being adapted to combine said fifth sync blocks into said
composite signal, the fifth digital information signal being meant for reproduction in said
reproduction apparatus at a reproduction speed which is equal to -n, times said recording
speed, characterized in that
the time stamp generator means comprises fifth counter means for generating subsequent

25 cycles of fifth count values so as to supply time stamps for said fifth digital information
signal, said fifth counter means supplying said fifth count values at said third rate, the fifth
counter means counting into a direction which is opposite to the direction in which the third
counter means counts.
R Apparatus as claimed in claim 1 or 3, characterized in that a cycle of first count

30 wvalues coincides in time with m; revolutions of the head drum and that a cycle of second
count values coincides in time with m, revolutions of the head drum, where m, and m, are
integers for which hold that m; =1 and my21.
6. Apparatus as claimed in claim 5, where dependent of claim 3, characterized in
that a cycle of fourth count values coincides in time with m, revolutions of the head drum.

O g
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frombottomleft to top right in figure 1 and the head 144 wites the

tracks having an azinmuth angle fromtop left to bottomright in figure
1. Further, a tine stanp generator 147 is avail abl e for generating
time stanps for the normal play processing unit 114 and the trick pl ay
processing unit 116. 20 A m croprocessor unit 148 is .pr esent
for controlli nswasasseizuncti oni ng of the various bl ockpernBss@bisas: .-
the control of the normal play signal prggessing block 114 via the cont rol
connection 150, - the control of the trick play signal processing

bl ock 116 vi &.the comippahtucasieioéd iarlainh2 or 4, charactedized incthattaroytle of fitshepustubcode

signal and ayxll AP r |

connecti on 1%@1& cgﬂ'&déxgﬂ% “gﬁ'?lf @%oﬁ&q’ger%%fd%}g?’?&eﬁﬁ encgﬁé%u%l ock
126 via the aﬂmswgmé@mes@wnsassvolunonsofiheth%d@famwwem%wmnal
and I D si gnalfo,gqmrlﬂmatm g:lkana sii.a the control connection 158,

- the cont of the channel COd,I ng. blLoc 4 via e control coppection
160, 30 - gtﬁe cont r APPETR f1AA ﬁg‘r’? k‘ﬁ“c Ww%ﬁm@a&w Per 140
and the rot athaomcydedﬂfﬂthhemlvalues co:dmdmﬂﬂﬁgmthmlrmmﬁmtofdbmm.tion 162,

and - e contr iiﬂ{m n&FgE thatind = pntrol
connecti on 1 4, g‘ppmm}gedé&m?% ﬂr£ ay processf'ﬁg J%16 I'S adapt ed
to retrieve MO0frane APPURIAGAS clpimed ipglaim 5, 6 charpcterizediin dhab Bg=+y=4i gnal , in

\E;D\MS)S// \§'2|2|2 kigwn in Wixsarﬁt{xi as cﬁ%néﬁﬂ'ciah@@%} 6 Séhhratterized fnetﬁét'ﬂ%'hme stamp
PCT/ | B98/ 1 generator means comprises resettmg means for resetting the first counter means at the stagt of

encodi ng st emanlahmmdomﬂtha ln:adl Bemind C@Issettifig the isécorkdldbunter héas dtitheck pl ay

|nforrrat|on|n ) e 10 trick play sync bl ocks
conpri sing the %grl{lmz in 3‘?“1&1 h%a&%%' +4x and -

Apparatus as clmmed in claim 11, where dependent of claim 6, characterized in
that the resetting means are further adapted to reset the fourth counter means at the start of
15 each m,-th revolution of the head drum.
13. Apparatus as claimed in claim 7 or 8, characterized in that the time stamp

I

generator means comprises resetting means for resetting the first counter means at the start of
each m,-th revolution of the head drum and for resetting the third counter means at the start
of each m4-th revolution of the head drum.

20 14, Apparatus as claimed in claim 13, where dependent of claim 8, characterized in
that the resetting means are further adapted to reset the fifth counter means at the start of
each m4-th revolution of the head drum.

15. Apparatus as claimed in claim 1, characterized in that the apparatus further
comprises retrieval means for retrieving said second digital information signal from said first

25 digital information signal and for supplying said second digital information signal as a first
trick play signal to said input means.

16. Apparanis as claimed in claim 2, characterized in that the apparatus further
comprises retrieval means for retrieving said third digital information signal from said first
digital information signal and for supplying said third digital information signal as a second

30 trick play signal to said input means.

17. Apparatus as claimed in claim 3, characterized in that the apparatus further
comprises retrieval means for retrieving said fourth digital information signal from said first
digital informatiori signal and for supplying said fourth digital information signal as a third

trick play signal to said input means.
) O A
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4x trick play speed. Further, repetitions of trick play sync bl ocks are

generated for the +12x, -12x, +24x and -24x trick play information
signals. 5 Further, for each 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 the direction ,
identifier arewyesfeied and stored in the trick play syngcinsosdat the
| ocati on descri bed above. Al'so, a trjgk play sync bl ock nunber ATPSB#
is generated in the way descri bed above and stored in the trick play

sync bl ock, asd a ti mppahmegs dametidetin o, mhedﬁdnmakmapbmﬁmﬁrmari ous
trick play | IBP |ggﬂ| F Slsm Iay sync
bl ocks and t he *norma eY)‘P%Sakdﬁ rate sxg}'%%mgnne normal pl ay
signal pr oceslsgnnlgn@mathowmal aﬂefowmimém mmhwfqrmptloemlmntfomz

ﬁucg thﬂ] f QK gﬂmr}gm&lﬁ@ﬁt%ﬁpn i(n o][let (r:]orrpl ete track byfone ?f t he 4
eads e_sequence S.0 € not i nf or ppt i-on an
the trick Pl 39 mforr?d’??%‘r“ls?sséf r lmﬁ“b‘g?‘dgar@aﬁ% ‘of one of
the 48 track20shown |A'ppiratgs1foerebommgab'&stmemeed1d dlgltalmfomanonmgnalmmﬁlbcode
data and auxi I| Q%E [ ?Qg rh%m

carried out 8n t'%’\("dd n%%g%ggﬂa ?3‘9‘“@5“?%&5%3’ k&?ﬁay é&as to
obt ai n t he p#emprising subsequerit packets jobinfarwationthe appatatus pomprising 12D, Further sync
wor ds and 'dea&mim%&f&%&l%gwtqmseeonadlgmqﬂﬂﬂﬁkmﬂ\lﬁg&l a channel

encoding step I's carried out on the informtion prjior to recordln t he 20
i nformati % i~ imeiamp ggiegator means for generating a time stqrqp thepagkstsiqighe  ypon

recording gr disanddecchd dsgwblSiﬁmuﬁﬂﬁbn hﬁlﬁl}lﬂmnrﬁMmpgeneﬂwm&mscdmpﬁﬁﬁb group,
that are the [jrst and [ 1 n h L0 Ji.gu are devoid of any
trick play s W&eﬁtms te%é ?S) ra% fe’?%qug"\gggcl%ﬂ“%m{% ealize editi ng, where .
the edit poi ntsmdameessmg nb@sbh@sedapte&awﬂynanmmmmmhqﬁmmM

tracks that @a&@&%&ﬁg foKa mﬂyr%,ﬁawiét& GadiRt! adPueir %hd%ﬁel&fdﬁgcombx e

An enbodi nent the tine st generator unit 147 w | scri
her eaf t er 13 | first andcseernd digifaliipfermation signabintars copposise igaal,A>,  document D2, to
provi de the tiwiiting meanssr&raﬁmmgm%ﬂp&rte signatmlﬂe?wkidiaweﬁmddd at -

Iockedtothe am cl.ock. ref eren cluded in th

packet s, éﬁégﬂi‘”ﬁﬁ?gr Elf ‘i’&“’i%‘ﬁ&f?“ﬁ%ﬁ(“% %W"P‘I"gam?'ftmmequency
to a countermareproducnon apparatus at a feprgducdon speggiiwhich is pqualtodlki neeomdingépetdie ti ne
stanp generamrw&,ﬂg di%hﬂ‘{ﬂtﬂx%ﬂnw Jxéﬁal being M?oﬂ%o&éﬁdn‘dtﬂh@ikpkw' ch

supplies 27 ¢l oc ul ses t: counter 174.” I n response to this,
the count &9 mhg%m%lé? @snmwﬁﬁmﬁrwwe(lmer% Birip2 PRsitiyg dnteger largenthan L o7
MHz to an chardttéripedt in 1ha0 for supply to the normal play processing unit

114. The 27 '}f\'é'znn?' s?amli) é%xlfel,n?tgr méns comprises first counter means for generating subsequent
cycles of first count values so as to supply time stamps for said packets of said first digital
information signal and second counter means for generating subsequent cycles of second

25 count values so as to supply time stamps for said packets in said second digital information
signal, said first counter means supplying said first count values at a first rate, said second
counter means supplying said second count values at a second rate, which equals said first
rate divided by n,.

21, Method of recording a first and a second digital information signal in tracks on

30 arecord carrier, the first and second digital information signals being information signals
comprising subsequent packets of information, the method comprising the steps of:

- receiving the first and second digital information signal,
- generating a time stamp for inclusion in the packets of the first and second digital

information signal, the time stamp generating step comprising the substep of generating

* C L M s *
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34 al so suppli-ed to a frequency divider 176, which divides the clock
frequency by 4. The val ue 4 relates to the ratio of the first trick

pl ay speed (4x) to the nom nal speed (Ix). The cl ock pul ses, divided by
4 in frequency, are supplied to a counter 178, to a reverse counter 180

and to another frequency divider 182. The counter 178 supplies the trick.
play (TP1) ti newvdesnsaizanps for the first trick play informcrmesswgnal ,
which is the trick play signal for a gyeproduction speed of +4 tines the
nom nal speed and supplies the TPl tine stanps via the output 172a to
the trick pl aybspregeydesyy cowmt valdes5. The reverse counter 180 supplies the

trick pl a &Qﬁﬁﬁ i ggha¥
signal, which |‘£J%Dﬁ}elm%lﬁgﬁﬁi f&qcmﬁ or a {roeS% uct1on spgﬁg
times the nomt@ﬁé@ﬂ“daﬁ&%ﬂ‘ﬁﬁm% s’tgﬁ@“"Fch?lT‘RPé“el’@“ﬂstarrps via the out put

f172th 0 ]the Lrwmhggte%»mpémﬁgm ﬂt}lhél?écls ﬂtlbq;redetem;nrt]ed recordmf speedoftiteeeéoﬁad son

or e frequenc i Q a facto in e frequenc i,vider

176 1 ot neSt GRRE R AR Iorrish St bREE DRTbIOL FRFHNSIRN G ARSIt o 174

woul d have appardnseauamqmliuétmn spae&whkh&srqqnﬂgohhmpﬂmkepadfﬂmsewnﬂdigmst trick
| ay si gnal IEHBBFE %y%% speed,
ltoho>s/e pgckets wou JFB%%%&%IE&%rwgrgd%agfgngggﬁ%l#e@1 ép%lw at ng the

f requency ofﬁg@h&%&#?@ﬁméﬁﬂ$%éﬂﬁﬂﬂhI%Qﬂwﬁweﬁygﬂdﬂﬂ“ﬂﬁﬂﬁsﬂ“ﬁﬁ@ﬂ#ﬁeq@@hcy

di vider 176 Riifdequsd tegcxéstwsest%ﬁevﬁt@msgeﬁﬂmtmmpﬁymwea:t: aﬁkets of
Pl b L i o i i o S el of R g Gl e "
regai ned. Fu mtef‘generatedtfom sapplyirigQineetstanips fdr lssid pn:ketemtsaiﬂismongdtgm information
reproducti on %ﬂt ﬁoh'qealu g eq]g @pﬁ% a§| gi%l 'sLd ‘}%‘nﬁgver se

enera

t he order of -t Thi s
is realized bwphei/eﬁmdmv@@bmuals said fwm@wﬁwm reverse count er 180.
The frequency of the clock pul ses supplied by the frequency divider 176 to
t he frequency divider 182 are now divided by 3 in the frequency.

di vider 182. The value 3 rel ates

“\\"\\\\\‘\‘\\N\\“\““-~_‘

Il

0 g
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to the ratio of the-second trick play speed (12x) to the first trick play
speed (4x). The clock 25 pulses, divided by 3 in frequency, are supplied
to a counter 184, to a reverse counter 186 and to anot her frequency

di vider 188. The counter 184 supplies the trick play (TP3) tine st anps
for the third trick play information signal, which is the trick play sigpal
for a - repwobggizkpn speed of + 12 tinmes the nom nal speeshoswasssuppl i es
the TP3 tine stanps via the output 172c to the trick play procéssing
unit 116. The reverse counter 186 supplies the trick 30 play (TP4) tinme
stanps for the fourth trick play infornatﬂqﬁ'Zignal, which is the trick

pl ay signal . for a repnoduction speed of -12 times the nom nal speed
and supplies the TP4 tine stanps vifa the/foutput 172d to the_trick play
processing unit 116. x’ h& fmeghency of t hdagk 4tk pul ses

supplied by the frequency di'vider 182 t/@'t frequency divider 188 are
now di vided by 2 in the e 14
WD 98/ 34227
PCT/ 1 B98/ 00134 NN I to
the ratio of the third {r]jgk{inl i dlj |( t tiry ok 1pbay
speed (12x). The cl ock JYUES | M.[ are supplied
to a counter 190 and to \af|MeMd I [lgr \190 supplies
the trick play (TP5) ti 1 80p | information
signal, which is the tri )] G I Nge feit
tinmes the 5 nom nal speged]|afd DRI |& 5 Dy 2?ﬁ3+§ﬁtput
172e to the tric q oL &S| ; ¢olinter 192
supplies the tri?%ﬁ%?§§ L i [ |2 f tfr/ii ck play
I nformation signal, whifch|{ig@s|th i [ ¢ducti on speed
of -24 times the 59@. S i 2214+ 8he
out put 172f to t%e’ i [ $1{ NeEiu
Figure 15 shows schematli ciggd M I BN 22R6r4)x us for
22.5G D—TTTTH
N\ 12a
22.2¢-4y—(|| | § [ AL TT22.126-4)
224G DT
22.6G-D—TTH || 22,106 4)
22.8(+ -
11
10
frack0—"] 4
. : p 6 7
== 5
4
23
. 24
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reproducing information fromthe record carrier 140 obtained with the
recordi ng appar atus of figure 13. The reproduction apparatus conprises
a reading unit 250, having at |east two readi ng heads 252 and 254, for
reading information fromthe slant tracks on the record carrier 140.
The one read head has a gap wth an azinmuth angle which equals the azinuth
15 angle of tReoessike head 142 and the other read head haetTmsegeusni t h an
azi mut h angl e which equal s the azinuth angle of the wite head 144. An
out put of the reading unit 250 i's couple to an input of a channel
decodi ng unit 254. The channel decoding Sb(l7nay be adapted to carry
out a 25-to0-24 decoding on the signal read out, so as to cog%aég725-bit

words in the i ncom ng datastreaminto 24-bit words, su di scl osed

i n docunment D3. Next, an 2 he error
correction unit 258. ol M edilon fwAi tf 258 is
used for carrying out anf er ) ITn pt i op read from
the record carrier in the— 2 g 4l G -t

basis of the parity infagrmaffi|p it s | L Df the tracks,

see figure 2, and the D i rled 1 in
the sync bl ocks, see figure
an error correction basgd off]

portions 64b of the trigk p

E por tji ons 64b of
t) on [node, only
th the

CAN ed qut .

—
BN )
=
| =

lofrreetT
U

C)

The out put of the error |corf i ) E1Linput 259 of a
"normal play' .processing unjftg[d¢ ! i B bf 0Cegssi ng unit
262 is provided hawvi ng I J Hel outfput of the
error correction unit 258. [y 0 b or mal  pl ay’
processing unit 260 and [ he|/ q il 11126 R

respectively, are coupled tg|{arredpp L% :  {bl respectively
of a switch 266, a C- tapan@El | or D 0 ANl ouf put

term nal 268. 1t H Le Harlaijug| i s| switched
into a 'normal play' repfodUugilifen 3 ${{4ndt{ t he record
carrier 140 is transported HYlal nomn 16 He

Printed from M nosa 04/ 06/ 1998 L3128
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"normal play' processing unit 260 is enabled and the switch 266 is sw tched
into the position a-c. If the reproducing apparatus is switched into a
"trick play' reproduction node, also called '"feature node', this neans

that the recordvesmsiier 140 is transported at a speed ot haictapesmeridran t he
nom nal speed, that the '"trick play' processing unit 262 is enabl ed ‘and 't he
switch 5 266 is switched into the posrg For
enabling a "trick play' reproduction nod /PPZe reproducrng apparatus is
further provided with a tape servo control nmeans 270 which generates a
control signal for controlling the speed of the record carrier 140.
Mor e specifically, the control neans 270 generates a control signal
during the '"trick dlay'4refdroducBi on ntle fori2transporting e 10§4 record
carrier 140 such that, in the figst triick play node mrth the recofd carrier
speed being Ty s ettt e eepergance
with figure 1, thg trosses the trackd in .mc~rdance

with the |lines 24& SlfEl 254 lcros»« t he
iﬁ; g@ﬁ;ﬁ. gurd 1.
speed

tracks in accor dafsha
In the second tri( ¢, with the record car

being 15 -4 tinmes { nal T eprout 0 poet; satis 270
generates a control |gnab such tha& in accordaq mnth figure 3, the
head .252 exactly crosses he'%racks i cordance %ith thelpines 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. Fg;; ZL ' In the third trick
pl ay reproduction node, with the record bider speed being 20 + 12 tinmes
the nom nal reproduction speed, the control neans 270 generates a control

si gnal such that, in accordance with figure 4, the head 252 exactly
crosses the tracks in accordance with the lines 37.1 and 37.2 and the
head 254 exactly Qrbasés;‘the‘h‘rgc_lgs_ in_ac¥pdemnce with the lipes 36.1

and 36.2 in figur In the fourth trick play
reproducti on node mith [ he ;fcord carrier speed being - 2 12 tipes the
nom nal reproduct]|on |spepdiiEhe control nmeans 270 generateg a contfol

U

si gnal Spne| D (S| L data | Inner parity
] 1 cl } ! 1
[ i (
60 61 62 64a 64b
F1G. 8
70 72
MSB [/ LSB MSB / LSB
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such that, in accordance with figure 5, the head 252 exactly crosses the
tracks in accordance with the line 42 and the head 254 exactly crosses
the tracks in accordance with the line 44 in figure 5.

In the fifth trick play reproduction node, with the record carrier speed
being 30 +24 times the nom nal reproduction speed, the control neans 270,

gener ates a CORjg dalsa8+ gnal such that, in accordance wciisssmsw e 6, the
head 252 exactly crosses the tracks in accordance with the line 50 and
the head 254 exactly crosses the tracks in ordance with the line 51 in
figure 6. In the SIXth /ﬁﬁk pl ay reproduction node,
with the record carrier speed being - 98/ 34227
PCT/ 1 B98/ 00134 37
24 tinmes the nom nal reproductifonfpsppe zgﬂp](m)nt rl%l ns ¥e kﬂ@ner ates a
control signal such that I ridange w t (‘ﬂhre , the head 252
exactly crosses thezbra ' 4 he head
254 exactly crosses Lg(:(& q i1 il hid | Pig
figure 7. 5 NINFR4 y ' ol TEA i zed
in the way expl ai ned abpvHTik r% e gzl e qopt r ol ,
in the sense thatogpeg Ai Cf [Pgt/h o §TLNEG are
sel ected for reproduct’i on|fiTige kiRl [ i ﬁd pat hs
begi nni ng at speci f) CB{ Ba¢ < R Hr Litther  28.20(x)
paths are chosen mgﬂa)th [ 1R § 5 rldbd {heads i s
capabl e of reading t ple N [ T 19§40
portions 4 of the tracks.|| =8 If ) $ hegh el oW ng the paths
24.1 and 24.2. The h f{ of |1\ ¢ 5 Jiia B./2 i s not
capabl e of reading the/fsu g N{ fons AH |t _scans_the
subcode recordi NGPPLL| O I r it hg il 2?n”(+4)

' T~ 28.214)

28.5¢4 I | ~—28.17¢4)

L T 28.13(-4
28.9C4) 171 - )
28.12¢4) ¥ M12a
28.4¢4) | FH R || ‘ || BTT28.24¢4)

L1 A ™ B
28.8¢4) 11 i 28.20¢-4)

TT-28.16(-4)
28.6¢4) || i 28.14(4)
28.2¢4) * T 28.18¢4)
28.22(-4)
28.10¢4) . 11
= 10
Q
8
: &’
4
23

922 30.27 /\\ 3271 301 F|G3
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figure 3, this is the head follow ng the paths 30.1 and 30.2. The head
follow ng the paths 32.1 and 32.2 is not capable of reading the
subcode recording portions 4, as it scans the 15 subcode recording
portions of tracks having the wong azinmuth. In figure 4, this is the head
following the paths 37.1 and 37.2. The head follow ng the paths 36.1 and
36.2 i s not caRadésisy of readi ng the subcode recordi ng pepmiosiovass 4, as.-it

scans the subcode recordi ng portions of tracks having the wong
azimuth. In figure 5, this is the head fall,owing the path 42. The head
follow ng the path 44 is not capable of 7ng t he subcode recording
portions 4, as it 20 scans the subcode recording portions of tracks having
the wong azimuth. In figure 6, this is the head follow ng the path

50. The head following the path 51 is not capable of readi rigck #2

subcode recordi ng porti | rdijng portions of
tracks having the 0 7 THATVTE ead

foll owi ng the path 58. [he npt capabl e

of readi ng the subcode frecpndiln {3 subcode 25
recordi ng portions of tracRyiHs 071 1

The reproduction in a tirickipl JLy sl f be expl ained in
nore detail. During trijick pl S or mat j on of
"normal play' data and Jf DY K| pl ay' data are
read by the two heads duri Hg|@n j[d dr ym  Not
conplete '"normal play' datH|{ig]l a%| 11 ete { normal 30
pl ay' sync bl ocks are rgead holg 941l iled by their
identifier (the bits b3 b2 ( figufe 9), as
being 'normal play' datja, At [ As soon
as a sync block is read, hgy||ng b er which is
stored in the two remaihin gai S A T [1¢1{72 i;n figure 9,
whi ch corresponds to the I nedy el | N jquesti on,
and further the direction j|dEnifi [ e WO
98/ 34227

PCT/ 1 B98/ 00134 38

P |
SRR )]
RIS

FEEREE
| BRI )

track 0 —+—

28.25(~4) 28.20(~4)

FIG. 3a
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play speed in the forward direction (the bits b[err],b[err] of the byte 72

in figure 9 being equal to "10"), the sync block read is detected as
being a trick play sync block for the +12 tines nom nal reproduction
node and stored in the trick play processing unit 262 for further
processing. 5 For the +4 tinmes reproduction speed, as wel})
as the -4 ti mewoapgeduction speed, the parity data r egtudssemst he
record carrier during one revolution of the head drum is used to carry
out an ECC on the trick play data retrieved_fromthe record carrier during
t hat same revolution of the head drung the other trick play
reproduction speeds thel repetitions of the trick play sync bl ocks are
used to carry out an ernor correction on t 10 reproduced ta.
The trick play sync bl o'c& nunber sAf or _eachpof the ti ck playpsync bl ocks
can be derived from t he3®IBL 5t 87dd_i/p t B$.BHft s3BR to b[err] of
the byte 72, .in the,yay simniszimme dde about
whi ch head is inre%qjva | ¢ W KN D q nr ]V\hen
havi ng derived the tricd NA NOCK DN S are used to
15 store the trick pl y Ne| ol $ ofi {4 114 Nyl lll pgatyi 0”Rg2bn a
processi ng nmenory I} bideH |§ He DA BI9 1| ¢ P2
It shoul d be notggljg ot 1'{. (4" o MLl (Il qck nunber s
S preferre L ¢ SERIY i1¥ [E3 stjoring the
trick play sync bl ocks |n N g 5l |1h [ i | ay sync
bl ock nunbers di read-2yel|ais || I [ Iy I ¢ g )
processing nenory in C ¢ 1) 9 I q storeg
Usi ng the sync bl ock n ' i i i d$ifon table to
convert the sync 34.3¢ 1 %o I | e th play sync
bl ock nunbers in or [0 10l QK. WG+ i r
correct location in the pn | SO \ [ I tabl e thus
has to be stored in the r 1 izl -} q 5|1 t abl e,
however, 25 would preyent q/1 rie | 9 e fes4.n 1Ge)f rom
being 'forward c ti ' | $EN$ REE i bl ihe
correspondence b SYNC n$|{an [ | ayl-$ e o bl ock
nunbers were chosen inia ne | thelrle ighpl/ o[ 1l |3Qg|5(.y§gam
such woul d e 11Re |G 91 gmifand| |t h (] hgdi Wi th the ‘ol der
system usel ess in the s 1 B E(30 -t sy, by usi ng
the trick play sync bl gck|p hedn elol Qi p K 12a play
sync bl ocks on t #4.9Gdd) d | cH il et 16 [l N ARl BTty i ck pl ay
sync bl ock havi ngTas of [ERIRE K | @M K nyE®eq 3448Go EZ)
stored at a variabl e posift £ ol 1l q SRl er.
varying this posi3diign]2) e I U0 e [ I | | .| ERhe 34!4(}(-12)
349G 12)
I q 34.13G 12)
34.5 12 i
11
== 10
9
8
67
5
4
23

FIG.4

Printed from Mimosa 04/06/1999 13:28:56 page -55-



pl ay sync bl ock nunber will not, so that upon reproduction, irrespective of
where the trick

39 play sync block is stored in the track, it will be stored at the
correct location in the processing nmenory. In addition, no nmenory space
Is required for storing the conversion table and for carrying out the
conver si on. WO 98/34227 The trick play packets can rrowmsonstrieved .
fromeach two subsequent trick 5 play sync blocks. The tine stanps for "’
each packet of the trick play infornatiovy&rpnal are derived fromthe
packet header 75, see figure 10. In the processing unit

262, the tine stanps derived fromeach of the packets is tracic4hpared to a

reference time stanps gegnerated by a reference time stanp coynter included
in the processing u : 'ﬁI?ﬁaﬁ'g Fitgsiis nci dence of
the value of the time 10 Ht LRADIARIKE ) Apf] the tine
stanp generated by the jref gnenel | i me| | Dl [, e/ pagket is
outputted at the output{—286 10T MOt {r-anspor t
stream at the output teymn 1 31 tig el ¢l : Pl {{ncl uded in the
appar at us, coupled t{o 1r¥ .| | 1 s dfjpt e {fromt he
appar at us. L T ENT 1 P Has nidesdribed with:
reference to preferred 15 Hi 1k$ ¢ |epf $ g undgr st ood t hat
these are not limtative ejd Th N & § QU iITi catli ons may
beconme apparent to thosg sKi 1|y |1 I it 1RO Nt ng from
the scope of the invent|f on e el ¢! 1ddl [} i rst] information
signal thus may beg ang DI $]|dNa hanldbgiigittlal vj deo si gnal
and/ or an audi o signal,| su(g allalis! g a1 Hurltnert, the trick play
signal recorded in the ftri[ Sledirer{t 5 | ol elian 12011 nf or mat i on
signal which has no relltig [t goaYEY WM g [ EiRe (TEdEY i gijt al
i nf or mati on §
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signal. In such an enbodi nent, the record carrier is a recordi ng medi um on

whi ch a multiplicity of transm ssion channels are avail able for
transmtting i ndependent information si gnal s.

Further, the invention lies in each and every novel feature or conbi nation
of 25 features. The advantages of the

recor di ng/ r epr qglyiesisidy Syst em descri bed above can be YermRebeied as
fol | ows: 1. A fixed nunber of trick play sync blocks are read from'the

record carrier during one revol ution of the head drumin a trick play
reproduction node: in the present exanpl e8f0730 trick play sync bl ocks.
2. The format obtained enahl es the reading of the subcode in a trick play

reproducti on node. 3. \As mang as possi ble data burst are present and .
di vi ded over the two scaps \§f bot’l' heagls in one revolution of the head
drum 4. The tr4 ay seg ts7are as short as possible so as to
obtain a robust trick plga 14
40 -reproductiorz.o \5. el (i B et (1191 Flepdt | it ngdoup f.(p=) 48
tracks and i s chosen su k| LA BIANMURDNL S BOAREN AN 46K of t reason
that at |east one of th rfacids| i{nthe [arlould | pifi | A ok $| il § Iehof
trick play information. {5 ANV TO ] % T g ts wth
respect to the ideal scanp I @eLlpt|a I 0 I “gan be
obt ai ned. 7. An opti Qe BE5S A MSIELT d | el Orls |nd mi ssi ng
trick play sync bl ocks i
40.9¢12) N gepa =t
40412 40.18¢-12)
40.13¢12)
40.8(¢-12 ” R
I 40.17¢12)
40.3¢12 0.12¢12)
. 40.16(-12)
40.7¢-12 it '
¢12) 1 12a
40.2¢12 il ; I \ _ 40.11¢12)
40.6¢12 B || 2015012
22.1¢12 ; | 40.10¢12)
205¢12) | ! 40.14¢12)
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obt ai ned. It should be nade very well clear that the

I nvention should not be restricted to 10 the specific trick play
reproducti on speeds described in the figure description. Eg. trick play
speeds 6x, 18x and 36x in forward and backwards direction could have been

chosen, conbined with trick play information recorded in groups of .
(p=) 72 trackswdugpiber, the I nventi on need not be r egiidogéoesd t 0 t he
recordi ng of video data. One could i magi ne to use the i nvention in'an

audi o recordi ng system based on theluﬂé i? scan principle, where
different 15 audio signals are record i ‘Z trick play segments for the

various trick play speeds. track 47

41 Rel at ed docunents D1 US 5,579, 183, corresponding to EP
702, 877- A2 (PHN 14. 818) : =: EAEE : 60) 5 D3
US- A 5, 142,421 (PHN 13753'L‘ JUL) G /\”VMJ\NC 9% 480 PHN| 1. 832)

fovre v forde] et feded dub ] deade [d] et fede] dob fefed ek L] ek ] e [l ke fmbof de —
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42

1 Apparatus for recording a first and a second

digital information signal in tracks on a record carrier, the first
and second digital information signals being information signals
conprising subsequent packets of information, the apparatus conprising
- input neans for receiving the first and second digital information

signal, 5 - .Sividéessds OCessi ng nmeans for processing the fiﬁhﬁ,ﬁﬂ;ﬁecond‘:-
digital information signal into a first recording signal and a first
trick play signal respectively, suitable for recording in the tracks

~on said record carrier, the signal proceq;gefierreans bei ng adapted to
ac

- generate sync bl ocks pf information,

sync bl ock conprising a

first block section whichTonprises g 24y ynchroni.zati on signal and a

second bl ock section which\co ' a nu r of informationgl0 bytes, the
si gnal processing nmeans bei g%?é’ 4|> a8d #81%+ 2tbre eich/li ne the
I nformati on i nclu | o) | |_pfeamat i on
signal in the second 0d CEN DN 1a [ C t he second
bl ock section of at le AADNLIS XA A DYy first
sync bl ocks conprisingla | d ¢k | $HG f [ jsop, the
si gnal processi ng TN L3 ch tinme the
i nformation included in\X rs;p\ [ B D nf ormati on
signal in the second bl qdqg it} Q 28 t he
second bl ock section of |4 |ERdER (EE 5 oup of y
second sync bl ocks/d qi | K S ' a tine
st anp, - time sta Fat |ln | B o g=D1sl &i%?“?he
time stanp gened86r24gar q ishid | C® Ut ed to
gener at e subsequent cyfle il freq, 48.17(+24)
i Ta8.16¢- 24)
48.6(+ 24)
L] 1 | 28.15¢+ 24)
48.5( 24) ~48.14(+ 24)
120
48.4(+ 24) ’
48.3(+ 24 T~
4813+ 24)
48.2(+ 24 ~
29 _ 48.12G 24)
. 48.11(+ 24)
48.1(+ 24) g -
/ ] 11
_— ]O
9
8
u ; T i 1 6 7
= = 5
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48.10G 24

FIG.6

Printed from Mimosa 04/06/1999 13:28:56 page -59-



20 processing neans being adapted to store a tinme stanp generated by the

time stanp generator means for a correspondi ng packet in the third
bl ock section of a sync bl ock, and being adapted to conbine the first
and second sync bl ocks into a conposite signal, - witing neans for

witing the conposite signal in the tracks at a predeterm ned recording -
speed of the re@mdgaagarrier, the witing means conpri si ngpepides®izsand a .-
second wite head 25 positioned on a rotatable head drum said first head
having a first azinmuth angle and said cond wite head having a
second azinuth angle, which is differeﬁl1 ﬂ§ﬁ1the first azinmuth angl e,
the first digital information signal being neant for reproduction in a

reproduction apparatus at a reproduction speed which is equal the
récordi ng speed, the second digital i nformati on si gnécko®f ng neant for
reproduction at a tric | |

43 times said regor fifhid E)re ette [ 3 e i nteger

| arger than 1, charactgri gedad ; L\ eriat or neans
conprises first countdgr ngand|fiorid [|i cycl es of
first count values so {@s [o[13tIPMYI T sSt—gigital

I nformati on si gnal ajd||3eadoingd t ti ng subsequent
cycl es of second count| valjliFs]1s 3 s flor said
second digital informatiof siir I il NS suppl yi ng
.said first count values aff|HITIfIS $ oLmtler ans
supplying said second | {oWUn 4 1 tHl/mhi gh equal s said
first rate divided by n[efli]}. fUsllas cil aimed in
claim1l1, characterized in{|fhaf b i conpfises 10 -

nNal bei ng an

I nput neans for recei Vi ng{iathirdiig
F Hcketfs,

I nformati on signal (o ¢
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- the signal processing neans further being adapted to store each tine the
I nformati on I ncluded in x transport packets of the third digital

i nformati on signal in the second bl ock sections of a group of y third
sync bl ocks, the second bl ock section of at least the first sync 15 bl ock
of the group of y third sync blocks conprising a third bl ock section for.
storing a tinewooegssst anp, and further being adapted to StpigmesodiiaTe stanp
generated by the tine stanp generator means for a correspondi ng packet
of the third digital information signal in the third bl ock section of
a third sync bl ock and being adapted to }ﬁhﬂfﬂe said third sync blocks into
sai d conposite signaly the third digit | nformati on signal being
~meant for reproduction in'S:id 20 repmduc 5% apparatus at a reproduction

speed which is equal tinmes sa%g cor di ng speed, where n2 is a
positive integer Iéﬁg_ﬁi;; n[err] > an ﬂikﬁSG@mbsuﬂﬂeQA)anp generator -
means conprises t ey 14cycl es

of third count val @ l1 ' $ bl i 5 $ | H rd
digital information si Nz T N/ \ S | yi ésaid
third count val ues at 21| vl $ Fif it De. phpyi ded by
n2. 25 3. i $TIAT A [ : aracterized
in that the apparatus funi 0 S / ifnpdy Ireans f or
recei ving a four 64.8¢24) 14| 10 argl| Bhe ] i} I ion signal
conpri sing subsequent tna e[ [ | " D 0¢essi ng neans
further being ad337§§4 5 1 tthil At o h|/ 84| ihcluded in x
transport packets o e |1k 1 N t t he second
bl ock sect i BASCEAY aTv i | sl é|sfcond bl ock
section of at |east || PIGIENG } [Pf/ y fourth sync
bl ocks conprising a t epit]i flof akl TH stanp, and
further being adaptedito 11 1 BP@h P gd ﬂf t 5436624
gener at or ) D| (P 2 e Ln digital
i nformati on signal : I 54,15(-24)
~ -54,14(-24)
54.13(24)
N\ 12q
54.12¢24)
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44 section of a fourth sync bl ock and bei ng adapted to conbi ne said

fourth sync bl ocks into said conposite signal, the fourth digita

i nformati on signal being nmeant for reproduction in said reproduction
apparatus at a reproduction speed which is equal to -n[err] tinmes said
recordi ng speed, characterized in that 5 the time stanp generator.
nmeans conpri se counter neans for generating subse Pﬁmmﬂ cycl es
of fourth coun?wéQ#%%E so as to supply tine stanps for saﬁgﬁ ourgﬁ‘digifa
i nformation signal, said fourth counter _neans supplying said fourth
count values at said second rate, the J7 urth counter means counting

into a direction which is opposite to the 'direction in which the

second counter nmeans counts. 10 4. Apparatus as clained in
claim 2, characterized in that the apparatus further &&gp | ses -
i nput nmeans for receiving a fifth digital information sign b€ ng an
I nformati on signal e : - the
si gnal - processi ng neans] f url{t e g ' it o &} | €H( [ t he
information 15 . included iN ' Ny Nh dilgit al
i nformation signal in tlhe H ) 'J bl | roupyof y fifth
sync bl ocks, the second blg L € $f| syn bl ock
of the group of y fifth syn 5l | €l ( opk segtion for
storing a tinme st anp, 2 @HitQ|RIH a t) me stanp
generated by the tine sta i Flof flespondi ng packet
of the fifth digital inforf i o { bl 20 [section of a
fifth sync bl ock and bedi ng 0 A TihisMnc bl ocks into
sai d conposi te sidnalj il Fit a1 Ppg |i 4i gnal bei ng
meant for reproduction|in g [ gBoAar it us] jat
reproduction speed whi gh ils b | Hay {df {1edor dijng
speed, characterized in tha & deneria means conpri ses
_ fifth counter means for| gqn ' M¢|leElIpfl fifith count
val ues so as to supply i S o { nf ofmati on
signal, said fifth counter : e 1Ll ;r valfues at said
third rate, the fifth i s i B{¢lilrection which is
opposite to the directipn jiip 1he YNt g freang counts.
5. Appar at us as |¢]|a | {¢ EE qhatHeEiidri zed in that a
cycle of first count 30; Malld vl |e P 1E NlEr] [evol utions
of the head drum and t hhat g EL1 $ doldnki | Ma|ldes toincides in
time with nferr] revol utidng § LG M gnillf and nferr] are
I ntegers for which hold tHhal 1 [ gerlflItlgn il 1.

track 0—+—

54.19(~24)

FIG. 7a
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6.

characterized in that a cycle of fourth count val ues coi nci des

with n2 revolutions of the head drum

45 7. Apparatus as clained in claim2 or 4,

in that a cycle of first count val ues coincides in tinme with ni
for which hold that nferr] [err] 1 and nier

revol utions of & ﬂd
Appar at us as dinclaim?7, where de

coincides in tlne wth nmB revolutions of the head drum where nferr]
characterized in that a cycle of fifth count val ues

nerr] are integers
[err] 1. 5 8.
of claimd4,

coincides in time with r’r{err] revolutlyms of the head drum 9.
Appar atus as clained in2 D.g‘r haract@2ized in that n[egr]

= 12. 10. 5&7%51 #‘ (MEd—imcTdar m 5, b‘(TrJ‘a"'_"
characterized in that [A[errJ=f] e e

claimed in clai m®®6, [char gct erl 10 gen
neans conprises resett|fing neans M heg ter nmean
the start of each] @ er,k] {t&h{@|evol Utji pen chafitp r
rese]tti ng th;a Sﬁcond} d]té‘r B W,ﬁ*f "", -d
revol uti on of thegge um |2 |85 DECD Toor s aimed in
11, where dependensP 'E? claim 5 E2jtranso Gk {166° he reset
means are further adapgtedl to Ieset: St at the s
15 each nR-th revolution of the head drum Appar at u

clainmed in claim7 or 8, characterized
generat or nmeans conprises resetting nea
neans at the start of

he tinme st anp

:’Fqleoa‘i setting the first co

each nferr]-th revolution of the head dru

for resetting the third counter neans at the start of each nB-t
revol ution of the head drum
10 bits i 22 bits >
NORMALPLAY TIME STAMP
s T TSL 18b g
12 bits pla 20 bits >
“TRICK PLAY TIME STAMP
Q———* 4.
TSH' 2b TSL 18b

FIG. 12
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20 14. Apparatus as clained in claim13, where dependent of
claim8, characterized in that the resetting neans are further adapted
to reset the fifth counter neans at the start of each nferr]-th

revol ution of the head drum 15. Apparatus as clained in claim
1, characterized in that the apparatus further conprises retrieval
means for retriyrydgRegapai d second digital information signgleridgegsmsal d first
25 digital information signal and for supplylng said second digital ’

information signal as a first trlck signal to said input neans.
16. Apparatus as clained in cl ai ni /ﬁg haracterized in that the
appar atus further conprises retrieval “neans for retrieving said third
digital information signal fromsaid firgt digital information signal
and for supplying said third digital infprmation signal as a second 30
trick play signal to said input gedns: T]. Appar atus as cl ai ned
in claim3, characterized in thar tjhe ys~furt her conpri ses
retrieval means for fetrieving s T rgital information signal from
said first digigal informat®or signal andq for supplying said fourth
digital information g$ignal as a third trick play signal to said input
means. = 8 . . o 46
18. Appar atusfas clarned in c alnd, haracterized in that the
apparatus further conpiises retfi for retrieving said fifth
digital information $fgnal from sai f%%éi —digital information signal
and for supplying saffl fifth digital Lif& ion signal as a f th

trick play signal to|paid input neans. ) Appar s as
claimed in claim?7 of{8, cMuw%eHzedi that n[err] = nferr] =
20. Apparatus{for recorérng a fijrs an a second dlgltat:)nfornatlon

signal in tracks 00 \
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on a record carrier, the first and second digital information signals being

i nformation signals conpri sing subsequent packets of information, the
apparatus conpri sing - input neans for receiving the first and second
digital information signal, 10 - tine stanp generator mnmeans for generating
atime stanp for inclusion in the packets of the first and second

digital infornggddgBsest gnal, the tinme stanp generator neangcpgis@ors N9
counter neans adapted to generate subsequent cycles of count val ues, S

si gnal processing neans being adapted to add_a tine stanp generated by the
time stanp generator neans for a 0016 éﬁbnding packet to said packet,
and being adapted to conbine the 15 first and s nd digital information
signal into a conposite signal, - witing s for witing the
conposite signal it yacks at a pr ordingilT speed of
the record carrier,| pg) kiprs| Ot | NATMB TAMFSneant  f or
repr oducti on i'—e—ept+etuctijon ap a reproduction speed which
is equal to the recgrdi ng speed, the secognd digital information signal
bei ng neant for re duct i onyet gk pl ay eed 20 which is equal to
nferr] tines said réﬁording sﬂ @ﬁ&”@%ere n[erﬁ? is a positive integer
| arger than 1, charact ef i DMPER n that the tinme stanp generator

ns for genﬁﬁatig&gsubsequent cycl es
0 supply tinme stanp or said packets of said
first digital i nf or mat itéh sijgnal Jand second ounter npeans for
generati ng subsequent cycles of ¢ | DOUNTER L i+ Jé‘s“ﬂ%siwpﬁcﬂﬁ’dppl y

ecome—didi i nformation

signal, said first counter neans |supplying said first count values at a

first rate, said second counfter e I | yi ng said second count
val ues at a second rate, which eada s%mrs TP2 THE STHMPS e4k)by
nferr]. 21. Met hod off r ecarLay flirst and a second digita

information signal in tracks on 30 a record \carqpgr, the first and second
digital information signals heind informti ogmsi ghal s conpri sing
subsequent packets of i nfornptfREQUENGYh¢ net hod conpri si ng the steps of:

- receiving the first al¥d—Secopyper gi {al infornation signal, -
generating a tinme stanp for Tncrygsron.in thggpac %s of the first and
second digital information dignal, theftine

conprising the substep of generat]i ng .
COUNTER 3 TIME STAMPS (+12%)

anp generating step

REVERSE
A T»m TIME STAMPS (~12)

\ 172d

FREQUENCY 186
DMDER 190

| 172
CONTER |-+ THE STHPS (4241
7

REVERSE > , ~
COUIEE TP6 TIME STAMPS (-24x)

0 FIG. 14

188—|
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47 subsequent cycl es of count val ues, - adding a tinme stanp
generated for a correspondi ng packet to said packet, and conbi ning t he
first and second digital information signal into a conposite signal, -
witing the conposite signal in the tracks at a predeterm ned recording
speed of the record 5 carrier, the first digital information signal bejng
meant for repre@sgbszon in a reproduction appar at us atpcpaEssaduct i on
speed which is equal to the recording speed, the second digital '
i nformation signal being neant for repragf t?on at a trick play speed which
is equal to nf[err] times said recondi speed, where n[err] is a
positive integer larger than 1, characterized in that subsequent
cycles of first count values are generated for supplying time stanps for
said 10 packets of said first digital information signal and subsequent
cycles of second count val ues are generated for supplying tinme stanps
for said packets in said second digiggal information signal, said first
count values being supplied at a first Fate, said second count val ues being
supplied at a second rate, which equalsj|said first rate divided by n[err].
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