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(54) Title: SYNC BLOCK NUMBERING OF TRICK PLAY SIGNALS DURING RECORDING OF SUCH SIGNALS ON A RECORD
CARRIER

P
SBn+1

(57) Abstract

A specific sync block numbering is proposed for the sync blocks of a trick play signal recorded on a record carrier, which trick play
signal is meant for reproduction at a trick play record carrier speed other than the nominal recording speed.
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datastreamis recorded the trick play signal on the record carrier for
enabling the reproduction at such trick play speed. The trick play signal
can be derived fromthe MPEG encoded video signal, eg. by selecting

| -frames fromthe MPEG encoded vi deo signal. This trick play signal
however, need not necessarily be a trick play signal that has a
relationship with the MPEG encoded vi deo signal, but can be a conpletely
different si gnd¥O%B4R5 in the same way as the MPEG encodePIBIOM0 vi deo
signal, the serlal dat astream of the trlbk pl ay srgnal conprlse packets of
i nformati on ocune menti oned
above descri E)gg e recorg%’%c‘g#w%%m ?mﬁdﬂg(?f??ﬁ’ffl%’ﬁlsé’fnae"ﬁf rality of
trick play S|%WEH5;| n the tracks on a record carrier. The segnents of a
specific trick play signal have a specific position in the tracks in order
to enabl e reproduction of the trick play signal at its corresponding trick
pl ay reproduction speed. 10 It is an object of the invention to propose an
i nproved recording apparatus for recordlng a pIurallty of trlck pl ay

signal s in accor dancepidybiish RB&EE ol dh d{“? é?gl The
recordi ng app atus I, n accordance W t t e 1 nventfFon |s charact zed in 15

that the fir gl 1) SIET RSk BR & agtienTaRord: earrysy | (BLAPBAFRAS QompEitiRg of
i nf ormati on ofmmthmea’ns fos receiving he €israhd décgid dBital infolkaed dighal, Si gnal ,

respectively,. & ¥@ n adapted to . wi e sync
bl ocks of the %HQ& tr |écE abL}sPegs g: iﬁal %Ptmg qgl%éﬁ"gt hﬁ“ﬂgr st trick
play segnent $ecapdtick play Fl {regRectiye esmbkfosreecirdmme tbeetcashd trick play signal
into a plural- Iﬁri&n@heinb%r&@ﬁﬁg’]ﬂ atrédofahgr%bédoﬁﬁafis‘d?& Sarridr % 364 ks in the
trick play seggeq ” risi a.fi t and .20 a second sync bl ock sequence
nunber, the fiTat fﬂ% Bk q’g"é‘hﬁ'é SORGIEGk Rlay segmepts, TespecHiely. Hororedhig a
rel ationshi p smcxﬁlq Poditéonp inssid itracks,che wiiting snemms chxhyrising vtesst 4 firsecdnd aRetokidre second
sync bl ock swm@mwnﬁra 1B 10 Beall Bruftt! G iFsPhadl bR Bp Wik D sl S5 t1 On Of
t he sync QBock i n %g

angie and the second head having a gap with a second azimuth angle which is different from

the first azimuth angle, the first digital information signal being meant for enabling a replay

in a reproduction apparatus at a trick play reproduction speed which equals n, times the

recording speed, the second digital information signal being meant for enabling a replay in

said reproduction apparatus at a trick play reproduction speed which equals n, times the

15 recording speed, where n, and n, are integers unequal to each other and unequal to 0 and 1.

Such a recording apparatus is known from WO 95/28,061, document D4 in the list of related
documents.

20 The known apparatus takes the form of a digital video recorder for
recording a digital video signal. The digital video signal may be in the form of an MPEG
encoded video signal, in which packets of information of the digital video signal are included
in the serial data stream of the MPEG encoded video signal. In addition to such MPEG
encoded video signal, a trick play signai can be recorded in the tracks on the record carrier.

25 Such trick play signal can be the same video signal, but reproduced at a record carrier (trick
play) speed which is other than the nominal reproduction speed. Generzally, a separate
datastream is recorded the trick play signal on the record carrier for enabling the
reproduction at such trick play speed. The trick play signal can be derived from the MPEG
encoded video signal, eg. by selecting I-frames from the MPEG encoded video signal.
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track. The invention is based on the recognition that a specific sync bl ock
nunberi.ng 25 of the sync blocks in the trick play segnents is required. An
important feature in this respect is that the trick play signals can
conprise (so defined 'original') sync blocks having information of the
trick play signal stored in them The nunber of 'original' sync bl ocks read
during one revolution of the head drumin a trick play reproduction node is
general ly 1essW™A4%f err]. Those sync bl ocks are nunmber e ®CEBPU3 L er t ai n
start count value nferr], which is 30 prReferably zero, up to a first count
val ue. O her sync bl ogks.. i h Lck play segnents can _be [n the form of
sync bl ocks conpri si ng‘iﬁ%gircgf’%y ?lﬁlia([jlhﬂ%?v%bf&grnm WWV%ER?“%@M@‘@%B‘@E i tions
of 'original' basgvelationgiik with the MPEGepepdedplidso lsignahrbet can b e camplaxdy diéfbrent Wi t h t he
specific feat Wighal!Bialin tidQaie/ Wiy R MIEECLERE] SibiBPviBER'sight, 12 b BilabiRiin 2N
read during thg s?gg gne, revol ution haye _sync bl ock nunmbers starting with
said first cofhieyekgRy @‘?‘?ﬁ%ﬁhmes-m%ml%mmc’éaw signak equal to
merr]+nferf]-1. I|n tAke doiciment mextionsh ebioee deagribis the REvdity 6 segneaedf ,  an

oriainal " o . i ) " tber .
T(r)urel %Lprgeri ?\é ?f the%é%%@iﬁgpﬁa%% S e@ﬂ%ﬁ%@?;%%ﬁ ?‘ée(r)%ﬁ?n chgirce

to be made forf & PRECIET frigk Plapsigrabiiave, s specificRepition ia sheitragks inondergmenable trick pl ay

si gnal in quesépraioction of thbtricE play slinalt i\ AdietpBRdin! tidk plfyQepréabon Bpeadicodi ng Wi | |
| ead to nore or |ess sync blocks conprising parity information to be stored
on the record carrier. As the sync bl ocks of parity information have sync
bl ock numbdPs that run fromthe first count value and up, the parity sync

bl ocks do not i nterf efqs s dblectldd the ifehtid] ; : kSordS
t ool e Rl Btropod i c‘%gsi on yQia@R%%uls ?‘fr

reproducti on or&)t he b si,so‘gt cﬁ(hi:F original sync blocks
possi bl e, evel® |’Hm§arpg'ﬁ1h8' &H¥A yﬁ‘éﬁi‘r‘ﬁ?‘fﬁ%"iﬁe Wi PRSE I frment e the secprgr
correcti on decydémg than originally defined. Further, the sync bl ock
nunbers for the trickyp @%@% QA&%%@I{,&FQ P bl {sg,ﬂ?'m[ggnr-z@l-' sync
bl ock nun‘m?gs t h%g identify t pposi tron o ?‘he sfnc E&f oCks 1h-atrack on
t he that the first and second trick play signal comprise sync blocks of information of the first and

second digital information signal, respectively, and that the writing means are adapted to

write the sync blocks of the first trick play signal into a plurality of the first trick play

segments and to write the sync blocks of the second trick play signal into a plurality of the

second trick play segments, the sync blocks in the trick play segments comprising a first and

20 a second sync block sequence number, the first sync block sequence number in a sync block

having a relationship with the position of the sync block in a track and the second sync block

sequence mumber having no such relationship with the position of the sync block in said

track. |

The invention is based on the recognition that a specific sync block numbering
25 of the sync blocks in the trick play segments is required. An important feature in this respect
is that the trick play signals can comprise (so defined *original’) sync blocks having
information of the trick play signal stored in them. The number of 'original’ sync blocks
read during one revolution of the head drum in a trick play reproduction mode is generally
less than m,. Those sync blocks are numbered from a certain start count value m,, which is
30 preferably zero, up to a first count value. Other sync blocks in the trick play segments can
be in the form of sync blocks comprising parity information or sync biocks being repetitions
of ‘original’ sync blocks. Those sync blocks are numbered as well, with the specific feature
that the sync blocks comprising parity information and read during the said one revolution
have sync block numbers starting with said first count value up to a final count value which
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record carrier. The presently defined sync bl ock nunbers are not related to
such positions, so that there is a freedomof storing the sync bl ocks are
ot her positions in the record carrier, 15 wthout interfering with the
trick play reproduction in question. These and ot her aspects of the
invention will be apparent fromand elucidated with reference to the

enbodi nent s de hereafter in the figure description._ln the figure 20
descri ption shoméhgﬁ%ﬁre 1 the track format in a group of tF#?%%mE? where p
equal s 48, and the paths across the recdrd carrier that two reproducti on

heads foll d
eads fol | ow;iglupk 4 +4m§‘+1§1'f§ﬁtht=§lh§11fonmh@r¥r Jt&ﬁg G (E:‘EE%QFay LEpbdae T ecor

carrier speed i mes nom nal , figure egnents for
the +4 tinmes O et V%’BEWW"W%“W“ onI y, in the group of 48 tracks,
figure 2 the content ﬂoﬁuxweﬁngacﬂzepmtjkyacbteﬂ@leﬁbnﬁirateﬁ(diffeiﬂngldﬁcﬁce&obbe sane

format as fi E}W%mw}r%% Mg%gégmto@ﬁxeu?&%fagm ptg@é that the t wo

reproductlon uring a-secon nnde,
where the emaﬂqﬂﬁf e@ﬁé@'@“ﬁ“@ encoding H’ﬁble?ﬂqual or leggsync blocks figure

3a the trick cahmmg@mmfmﬂm&mmﬁ ohlm&ommrmlmrﬁb?mmmaﬂade only,
in the group, thragecksdblo gure the Fi,grmatdg,{yf %H ,.Wth the
paths across ‘The record cart Repsd besy 9 YRetigRain| | ow
during a thi ﬁthctbiqckﬂdoptoalyteﬁepthhefqnsmalhmteblomaoehat heprodetomortas ri er speed

is + 12 tIWEWﬂEéBA al syfcl fibdksSonfas {eil E{thBveﬂweﬁ?am the + 12
tinmes nom re oﬂngtnl g’r’\!tcrmde nﬂ’ Dots ee group of 48 t?%c s, figure 5

the same f1 mcimq}ﬂntdﬁwf"ﬁ%mﬁ%?%ﬁ‘@%d the record carrier that
the two repr oduct | on Fimtter] shefspicl bioek cunibersorathd wick pliy dyhid BléckPira ¥ sdafBhOBUCE | ON

nmode, where spormap sync block numbers that identify the position of the sync blocks in a track on the
record carrier. The presently defined sync block numbers are not related to such positions, so
that there is a freedom of storing the sync blocks are other positions in the record carrier,
15  without interfering with the wick play reproduction in question.

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
20 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
25 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, '
30 figure 3a the trick play segments for the -4 times nominal reproduction mode
only, in the group of 48 tracks,
figure 4 the same format as figure 1, with the paths across the record carrier
that the two reproduction heads follow during a third trick play reproduction mode, where
the record carrier speed is +12 times nominal,

SUBSTITUTE SHEET (RULE 26)
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5 the record carrer speed is -12 times nomnal, figure 5a the trick play
segnents for the -12 tines nom nal reproduction node only, in the group of
48 tracks, figure 6 the sane fornmat as figure 1, with the paths across the
record carrier that the two reproduction heads follow during a fifth trick
pl ay reproduction node, where the 10 record carrier speed is +24 times
nomnal, figure 6a the trick play segnents for the +24 tines nom nal
reproducti on nBQE3AS,  in the group of 48 tracks, figurePF B8 e for mat
as figure 1, with the paths across the récord carrier that the two
reproducti on heads f I i | C ay._r I.0n de,
where 15 the record% a'r%\rqf’g#dé%%ggs%géﬁ'ggfgﬁenég%gﬁoﬁgﬁPeg’l%g%érngn g&t he
trick play secopeinde giopp ofi#8 tacks, t i mes nomi nal reproduction nmode only, in

the group of 48 trackspurels diiafe Sorhit@s HgiréBtwiBftheipathl Bfosh e Gécordldaiief € 9 the
[ gure 10w e FREwhfols lop e § o ik PR ahitste SHefR g
figure 11 tShethewmird cdrgercpeet lise1pthdembmingdader in the first of the two
subsequent sync bl Ocmeaf‘ﬂeng?a}tQ 'ﬁpt@aﬁégﬁe?&@w%é?ﬁ%% he tine

stanps, figure 12 the contents e packet the two
subsequent t r9mi iphe grow of 488k s of figure 10, which packet header
conprise the tine st aigate ¢ té samb fonpRGK Ginfie 1,Mwith the pathl agpbs@ yhe detbrll ctrleeam of
packets, figu ‘ iﬁ@ﬂt J | Qarﬂw i cordance
with the inven I:%e‘:iw@?elp §°§1‘ 9%9,1 anfo@%@g?ﬁéﬁ{:@%@?%%a S ozlﬁ?)o%a’g’?\hee?ea'g%r I n
t he appar atOusreesrd earicyspeed 3, +24{neggpminal, figure 15 an enbodi nent of
a reproduction apparag -GaEeQiidk?la}sé‘gB{é%f&hﬁ {24 3des AoiARR bepRbiuctiBE mbdeaCk S
recorded on tpn? record carpier

y, 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
15 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,
20 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
25 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
30 figure 15 an embodiment 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 the longitudinal direction of the
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The tracks are recorded at a slant angle with reference to the | ongitudinal
direction of the record carrier. In figure 1, however, the tracks are
shown, for clarity reasons, at an angle transverse to the |ongitudi nal
direction of the record carrier 1. Goups of p successive tracks can be
identified on the record carrier 1. One such group of p successive tracks
Is shown in figure 1, where pis in the present exanple e%yal to 48. During
recordi ng/ repr 3NMBIBM, the 5 tracks are witten/read inPATEBRMI on from
the bottomto the top of figure 1 and friomleft to right in the figure.

e 11k o oy epksaet 15 este 1 Hoytver. i tagly sreyshiva, ' ik Teab RARARE Do [ ck
pl ay speeds rtmgsvemsetoahe longiutinahditertion of the receri castieryl. Gadups offusucdessive adks | S
preferred to SeheRimikidd dnlindHed¥d SRRSO Bl FEP of P suckddlifeOificks B Lol ke  Of

each other. That results in either the trick play speeds 4x, 12x and 24x,

or 6x, 12 and8%d, Whefe pdn ths PrescR Frgmple ravalta A8.Jpuripg recqrdigg/meproductiony dheqy 10y
and 24x, asd tabigiare wiitépfaad irspdirection fdoin theittdm td thetop df Sguress . frok lgititoe 2 Shows
t he format Onhﬁﬁﬁﬂ#r . The track is recorded and read in a direction from
left torightTn theTigure. In the present exanple, the Iengths of the
various 15 track pofiayiag subsequent gsoppe of48-ragkscthe follawiag)dividends, e @pssible afmi n sync
bl ocks, wher arigk i/ seedst 28, 3 € I6x,BAS 12% 2h@ P! PheQbwokilsdro WidkGTay Rpeeds fduirs €ach.
First, a clock run-in &or,%?n 2 enoted 'margin' . ig rpgcord d, which in
the present e%?ﬁ?%°ﬁ“§ paa W%‘n@“ﬁ?’o‘ék‘?’? 10 sefestrick RlaY| SBERES Wt 3Fe anbl e
portion 3,10whineger mgltiglesafieachawhes Thitoesidss ih eithgr the\tricki play speeds Myridk andswr di ng

portion 4 ol QusSiylie s &b ifownRY, WeQRt of itk plaf Bideds Six, 12 Bhd 243 YR afdlrOCKS
| ong. The subcode si gnal recordl,fr:}g portion E IS meant to record a subcode
si gnal in. TW%&%%@IBPQH&P“G ¥npri se, ampngst others, absolute and/ or

relative time infornfFigufe? shels the fordidt of afe tackl TRtk isivecorded il readVi a a
postanbl e Por §}eaidn From'teh & ightSin the el 15 %R predla? ik APrengtft of He Various
15 track portions in figure 2 are expressed in number of main sync blocks, where a main sync
block has a length of 112 byies 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
20 and is 4 main sync blocks long. The subcode signal recording portion 4 is meant to record a
subcode signal in. The subcode signal can comprise, amongst others, absolute and/or relative
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
25 in the present example 1 main sync block long. Next, follows an auxiliary signal recording
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
30 preamble portion 11, which is 1 main sync block long. Next follows an information signal
recording portion 12, denoted 'main data area’, which is 307 main sync blocks long. The
information signal recording portion 12 is meant to record the digital information signals in.
One digital information signal can be a digital video signal and/or a digital audio signal,
which may have been encoded into an MPEG information signal. Further, trick play data can
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gap 6, denoted 'IBG, which is 3 main sync blocks Iong and a preanble
portion 7, which is 25 1in the present exanple 1 main sync bl ock |ong.

Next, follows an auxiliary signal recording portion 8, denoted 'AUX , which
is 23 main sync bl ocks |long. The aux signal recording portion 8 is neant
for recording an auxiliary signal, such as text data, as an exanple. This
aux signal recordin ortion 8 is followed by a postanble portion 9, which
is 2 main sync W't'i’@g?gl ong, an edit gap 10, denoted '|BG ,PGHAB®WAOPY 3 npin
sync bl ocks long and a 30 preanble portfon 11, which is 1 main sync bl ock

| ong. Next foll. nJinformtion signal recording. portion. 12, denoted
'mai n data a?iéea'?%ﬁd e eﬁng%mm‘%ﬁg pr"SEég T'%gwgormwg S’W?mfaﬂ!on
si gnal r ecor dposépndis ficsivelv divided into st parts arfises @artl 12alvehicliigy2 A7 ahain syhoblogks i on

signals in. Gofg #haQisbidhd panf 126, WlidnQBOShaAN Fnc 6i8cks RAg. 2rne s@bdaqarMbgle0 si gnal
and/or a digital .audio ehg?‘_ |, .which may have been encoded Into an MPEG
i nformation sTOJHEEe CuEyF ity fofqrugtion,) oy " dat a can be included in the

i nformati od signal reBeinformgtignaighal cacordifig portien 12rif folloveddibg 2 pastapitdd portdaor di ng
portion 12 isy4 inhich i kowd \ t A flnst hich is
277 mai n sync bl ock?e%%ﬂgk%%gﬁ%?gé%r? part %ﬁl’%\‘;\tﬁ]éﬁt}ls Mnc
bl ocks | ong. BehEFIYaRt I cag De essumad 19 bad,main syng hloeks lgngfopthe present sxpmpledni on. 5
The i nf or mat | fal, Hegrask thisdMpised 356 in syfibickks.i s f ol | owed by a postanbl e

portion 13, which is i bl l%?e | apg and. anot.her ' in portion
14, the length of mi‘gi‘%‘gﬁ?‘%g%gg‘%&fhéﬁ"e%n_,“ gy e '1'9&"‘@’%%8&%%‘8”&’5 2 main
sync bl ock¥ vaflbﬁeﬁw%%mﬁﬂémm.mtwﬁlm signpleis recerddd infthes
cormr: ses 353:_:&& ﬁd%iéﬁé‘coﬁgn@%ﬁio% k,tmm&glﬂé_pbﬁoﬂlw @daﬂaﬁneﬂe ﬁdbﬁt?:t]ﬂlte auxiliary
si gnal recordj ort.i o may_ be 31 optional. in the sense that in
anot her recor'&ﬂ?fﬁy"%ﬂﬁ‘f‘pﬁﬂ’rﬁﬁ%w& g%‘gﬁ@?ﬁiwé‘hf’@%?fﬂ’é‘?}“?%h?wﬁtracks and
the recordi ngwijtentanp fricB play dod.udi ng the portions 9, 10 and 11 are added to
the informatjon sigNonfiRitHurb ! thé Ahefed AR firlrbd bt dbohlucBR "
i nformati on, however, w thout any trick p SCP/ at a.
15 signal recording portion 12 will be further described. Figure 1 shows tracks that have been
recorded using at least a first and a second write head. The first head has a gap with a first
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 corner of the
20 figure and the tracks recorded by the second write head are indicated by the slant line
running from the bottom right corner of the figure to the top left corner of the figure, see 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
25 signat recording portions 12 of the tracks. In an embodiment of the recording apparatus,
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
30 signal is accommodated in the main sync blocks, defined above. '
Further, a second information signal has been recorded in specific segments in
the tracks. Those segments are indicated in figure 1 by reference numerals 22.i(+4), where i
runs from 1 to 12. This second information signal is meant for a reproduction in a
reproduction apparatus at a reproduction speed which is 4 times the nominal reproduction
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Com ng back to figure 1, the contents of the first part 12a of the

I nformation 15 signal recording portion 12 will be further described.
Figure 1 shows tracks that have been recorded using at least a first and a
second wite head. The first head has a gap with a first azinmuth angle and
the second head has a gap with a second azinmuth angle, which is different
fromthe first azimuth angle. The tracks recorded by the first wite head
are indicated BOBALZE| ant |ine running fromthe bottom | FCTMMIEPHH of t he
figure to the top right corner of the 200 figure and the tracks recorded by

t he second Wl’l%ﬁ ﬁag J ndi c%‘ the slant line running fromthe
bottom ri ght BFFALEe sf°8° eformafion sigpg! cenld bran ipformgaion signglyr o, see
the circle i rwlﬁtrhgbaseofshhwmghatdnerermletheﬁse:nfommomélgnﬁnmd&b&dhﬁdvstme

i nformation %&a@tnfomoﬁhgmoumam éﬁu&@ﬁ&@ﬁm&’&s{ i 9f wd" MPEG

transport stream are record I n nor e ecCl IC8. y I'n the

i nf or mati on ﬁme%ﬂ%ﬁe"?"éd@?’&!aﬁ‘@ S}SB‘PE% afFick Blay signakfprehe 4 frassqomingl on
enbodi ment 5ofregridncicaGpeed]; i Grdarap abtih b Seprodlided (vides) sighal] WiicH i b Mephfa ¢ ol i t al

vi deor ecor der first infor rrat on sr gnal could
be ' nor nal ‘5@1’ h&%ﬁﬁlél}é%fdg%f ﬁﬁ%&%ﬁgb@s &‘F n a

r epr oduci ng afpmﬂeéusehoat a record carrier speed V\/m chis the sane as the
record carrier speed n&nm&&rsd:ha T&I4§u§&?&dﬁgu§e ﬂﬁ&&é@&do 29 nomi nal

record carrier st fo tlon 30 Si S accomm ated in
the main sync® S?%E%g‘("'&gfrf {aF p the gra & of fhe Srstifpckdm si gnal

has been ri@ccheigrdup of 4§pra@:stqh;t@d@veﬁm thertrack eurbienaficse laﬁhmanmgmﬁpm are
i ndi cated in gelyQL Sumbeds, &@L%fn@lﬁ'é:ﬁe AL AT ﬁxe%gck% &’Eﬂack‘ﬁﬂ%e?zﬂxr gung froml

to 12. This second information si s meant for a reproduction in a
reproduct i on Wphrdega inm '&‘%%BPB‘H&I@?’FS@ §peldivenhi ch is 4 tines the nom nal

reproduct i on speed=1gufe i ﬁt&he’t etrowrdﬂr si:hrﬁﬁigtlh&m 1794.3 262GaNgs.2 Nfer Mt i on
=) Onel | coutd e B SR 8B 51 S YAl ol e U LR R 2 e
si gnal couPd fHetpaimythzagle fhliowaetoss tbﬂ Wﬂi ¢aerict jiny the fojuytimess peminad mepsidgetioh, i n t he
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
20 22.i(+4), where i is odd, and the other head thus reads the trick play segments 22.i(+4),
where i is even. '
The trick play segments 22.i(+4) each have a iength 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
25 blocks, which could include *dummy’ sync blocks, to be described later. The other five sync
blocks in a segment comprise parity 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 nominal reproduction mode, 100 sync blocks of information of the
second information signal, which include 10 sync blocks comprising parity information are
30 read from the record carrier.
When numbering the main sync blocks in a track, starting from 0, which is the
first sync block in the aux recording area 8 in the track, until 305, which is the last sync
block in the area 12a of the track, the sync blocks in the segments 22.i(+4), where i is even,
are the sync blocks numbered 87 to 136 inclusive ina track, where the sync blocks
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sense that the second information signal is a trick play signal for the 4
times nomnal 5 reproduction speed, in order to obtain a reproduced (vi deo)
signal, which is a replica of the reproduced first (video) signal, but
reproduced at four tinmes the nomnal speed in the forward direction. Figure
| a shows the same group of 48 tracks as figure 1, however, only the 12
segnents 22.i(+4) are shown in figure la. Assum ng the track nunber of the
first track i nwodsnese group of 48 tracks to be track no. POTERIEOMNe track
nunber of the last track in the group t@ be track nunber 47, the segments
are recorded in the tracks with track nunber 2+n.8 and 5+n. 8 where n is an
i nt eger r unnPRYbeRedA? tp 136 inlusiypoare; e swnc blocks Gpraprising fhe Parity INSGTBMEONS our  scanni ng
lines 24.1, Xy, tR@syichlmts ﬁﬁhe&egﬁhem.ﬁ(ub} avha:reriﬁsmd ﬁcﬁa@naglobksnes 24.1 and

2423howthg’m?€&thgi Ia,ai3 de H;ﬁ th angle,
foll ow across record car r| er alqﬁ Q? s nom na reprorqéuct i on

mode, dur i ng 28%incipgNecre the gyRe blagks mnm@e aarwnnfmomlhﬁméd ba passddres canni ng
lines 26. 1samt&ﬁat2s&mﬁwﬂ&he’smtmkhbﬁmmememrmfaeﬁdmoa@vw t he second

azi muth angl e ol | ow acr or ti mes nom nal
reproductlon%%‘@?iﬁ 5=t 5&5 3 41@?5#’“@1‘7 gayﬂ?’ﬁm As can
be seen in fibgnkmmberstfmethamehedscplaysmsbldckse tr| ck play segments 20

22.1(+4), where i ispRdd 1, afflersBfesd Hnﬁﬁshﬁ@ﬁf& 1930 8P 92 1RG4, rlb play

segnments 22. |(+4} where 1 IS even, segnents +4) each
have a | engt it & Iqwey edge pfisoms ofishe tragks-in dip r%°“5|°6ﬁ£‘5“¥5r Angse, lo %‘P@s"éﬁt exanpl e.
Fromt he 360 nmumns;maabboﬁksmm D ime egiiniltreprelidctidy Modd Byl sf el

i nformati on él%agelgtﬂg en{ qlgv&ﬁggﬁsp&ay rAf q&&&ogpih%&géng@désn t hose

sync 25 blo cri bed
| ater. The ottkpewbqoﬁq/%snsl;rmrdms@ewsnms aosgb‘gmq %ﬁf?ﬂpﬂjleﬂ ’ﬂa’hﬂ supeofierf or mat i on,

ob]g ai ned fr O%Igﬁﬂ r&a@mgrp&ash lﬁﬁ%ﬁlttm%&aﬁxésl @ﬁlﬂ%ﬂéﬂ%ﬁﬁdﬂ@ﬂoﬁé i ck pl ay f
i e morm nal T opr od HEPT grfuRHad BRI  BreLAeRE Spar B e POPERT o e
second i nfldr et tragks. %@ﬂmennmre:hdmvpdlwﬂsmﬁ)bmcmntﬂ rmmeslsa&nm; wherrgi par ity
information ahf ffh 1 fA0THid R IRPmdiieh Akl £ Mehde & 2 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

20 signal introduced above. The third information signal could have a relationship with the first
information signal, in the sense that the third information signal is a trick play sigoal 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).

25 Figure 3a shows the same group of 48 tracks as figure 3, however, only the 24
segments 28.i(-4) are shown in figure 3a. Assuming the track mumber 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+4n.8, 34n.8,
4-n.8 and 6+n.8, where n is an integer running from 0 to 5 inclusive.

30 Figure 3 further shows four scanning lines 30.1, 30.2, 32.1 and 32.2. The
double arrowed scanning lines 30.1 and 30.2 show the paths that the one head, having the
first azimuth angle, follow across the record carrier in the minus four times nominal
reproduction mode, during two revolutions of the head drum. The single arrowed scanning
lines 32.1 and 32.2 show the paths that the other head, having the second azimuth angle,
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When nunbering the main sync blocks in a track, starting fromO, which is

the first sync block in the aux recording area 8 in the track, until 305,

which is the last sync block in the area 12a of the track, the sync bl ocks
in the segments 22.i(+4), where i is even, are the sync bl ocks nunbered 87
to 136 inclusive in a track, where the sync bl ocks nunbered 132 to 136

I ncl usive are the sync bIocks conprising the parity information. Further,

t he sync blockéwPH”¥WE segnents 22. |(+4) where i is odd, BEHBAEINyNC

bl ocks nunbered 206 to 255 inclusive in & track, mhere again, the sync

bl ocks nunber lusive ar the S S iSonp |5| ng the
parity mforng’gl‘gﬁéos%%es%%mlca& e r%t%'ﬁ" ’5'}/" ’Eep Fmﬁ &F‘F‘l’;gd here as

sync bl ock n@ﬁﬁ%‘?%”“mﬁm?m@fthﬁh@rldpmay\smsmmcﬁsuﬂhhqs@emmbwsthare

nunbers di f f efigp 1a§ se@ﬁmddmt“ﬁwhaé eequﬂaé 4ed, £, ﬁesﬂbbﬁdz@% ahd ?«Fk pl ay

sync bl ock nu g Ye’f%qﬁ t.ri ié | ocks. Figure la further

shows porti ons ‘f%eé °€8 &1 ayfgg“f\é'f J-49 'I"(P(‘;’ﬁtléﬂ“%l £he 6 8wer edge

of some of % hi0.(B.aldk7,il8, Zlmdmoup of 48 tracks. Those Iocatlons are 10

locations that can beryeq@g pidy g?gm; fﬁgﬁ ﬂﬁ%gﬁ mopde by one
1 resésn agge{(-4 ‘E‘g v?ﬁm h&n

of the two he@p@s i n the |rst Y&zi mut h.
As the |ocati h Birk Play saement forthe minns foyg gmes trekoplay, sp Pﬂpw.epléﬁ%n, it is
possible to rsyadblbékehavﬁlfgdﬁfﬁmiau@rbontéhtidaeeg&ubmedﬁk§laﬁﬂﬂ?drmﬁtibﬁ%fﬂl'ikgthQéért i on,

also in the +%51P&g MHM}% cb? Oo?ﬁ% °égé~r§'r‘}f§1°1§ﬁ thi rd

|nformat|ons el ng tracks
Those seg OFmation mtaﬁ%@gﬂf‘# t\‘q tgelmaysnﬂgynan@tsmr@nadmmums 28di (-4),

where i runs Monchldc&c&%mtil'hlif&nﬁtbhrdgainnfheminﬁﬂna%ﬂﬁaﬂed t for a
reproductlon lr"EEmd ctlon atu a reproduct)on speed which is 4

times the no EP’P‘% ‘H’élff?g’c%%%nc‘éﬁ“?géﬁlcﬂ'ﬁed%l s third
I nformati on s*l"gql!atncbgwdgdala an | nformat I on signal which has no relationship

Y\ﬂﬁ 335!? Wlbt)\r)et h'el'hfeThtEﬁc}(Sﬁg/ Fér%?f %ﬁﬁfg@ﬁhgﬁ co% ‘%@ve a r%%at ronship
with the f te e realized as explained in the followmg example. en numbering the main sync blocks,

starting from 0, wh1chxstheﬁrstsyncblockmtheauxrecordmgarea 8 in a track, until
305, which is the last sync block in the area 12a in the track, the sync blocks in the segments
28.i(-4), where i equals 2, 6, 10, 14, 18 and 22, are the sync blocks numbered 51 to 75
inclusive in a track, where the sync blocks numbered 74 and 75 are the sync blocks

20 comprising the parity information. Further, the sync blocks in the segments 28.j(-4), where j
.equals 4, 8, 12, 16, 20, and 24, are the sync blocks numbered 122 to 146 inclusive in a
track, where the sync blocks numbered 145 and 146 are the sync blocks comprising the
parity 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

25 numbered 216, 217 and 218 are the sync blocks comprising the parity information. Further,
the sync blocks in the segments 28.1(-4), where 1 equals 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

30 nominal reproduction mode, 100 sync blocks of information of the third information signal (2
X 22 + 2 x 23 + 10 sync blocks) are read from the record carrier. This is the same number
of trick play sync blocks as for the 4 times reproduction mode.

Figure 3a further shows portions, numbered 28.25(-4) to 28.29(-4), located at

the lower edge of some of the tracks in the group of 48 tracks. Those Iocations are locations
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information signal, in the sense that the third information signal is a
trick play signal for the mnus 4 tinmes nom nal reproduction speed, in
order to obtain a reproduced (video) signal, which is a replica of the
reproduced first (video) signal, but reproduced at mnus four tines the
nom nal speed (in the backwards direction). 25 Fi gure 3a shows
the sanme group of 48 tracks as figure 3, however, only the 24 segnents
28.i(-4) are sNQ@83#@S f | gure 3a. Assuming the track nunberPCBABIBMI3K | r St
track in the group of 48 tracks to be tri8ck no. 0 and the track nunber of

the last trac p,t.o be track pupber 47 segnents are
recorded in t cf“f ctﬁid%ﬂn%{e"‘f‘ﬁ“?cq?mrm?‘m '#‘-’ﬂug’de@ﬁ?eg?m&  headsin thpy g g,
where n i s anpresetteger the bead lhmpgfthe(ﬁm(hzihnthSAs the locionseshovdOinciude the subcode Figure

3 further sho bb%d;&c%ﬂ{bh doubI e
arrowed scanni hg |1 nes nﬂlsc?bggﬁﬁt& owt é’%?)né’?%]s ﬁtﬂ%d?ég%%xe -

havi ng t he f i Patong3lso.in the -4 Hmesnoming) repsodugtion sod ethe record carrier in the
m nus four &ines nOmIFigired-ﬂﬁWdlﬂﬁhhﬁiﬁ)rMﬁm Qhfiétsb@ibies Of t he

head drum Th Iggie 8ﬁg!s ey n% khes, and 32, h the paths
that the ot he{ritﬁé : T%{\%% efﬁgecon i 3?1(8 hcross the

record carri eVheargyi upsiron h%lﬁﬁmeMWMmﬂlsm@!@mmmdmﬂuri ng the
said two revo}eprbmﬂ@@faadr&ﬁthe@ﬂmﬁbhw@peeﬁanm% DQinkS @ nbikdindi rq:lﬂéd‘ﬁcﬁ%n the one

head reads the_ tr.i nents 28, i ual s 3, 7, 8, 11,
12, 15, 16, 1% ”déb 8"?% %ﬁf‘f"ﬁ%“&?ﬂ‘i‘@ ﬁ’é&’&“‘t%‘é‘%“é%fﬂ@“?%é@#uck pl ay
segnent s 2@ Whld)hasmmor}shlpqmwosveimtmheﬁrst fnd/oP second laid/orltRird ihfbrmatién 18, 21
and 22. The t§%rﬁkmi?&ﬂd§ﬁﬂ@%@?ou&§ﬂfémﬁ}on§?ﬁ' J&ﬁe iivés el Bl (L C7 11/ 4)

25 main sync blocks. A trick play tl&(Fgrrent m nus mes trick
pl ay speed cofistiriomnation signal, fmthe sehse @EMWWWWW&MW‘%@MMS as
regards the tforaklphﬂysﬂoﬂ:ixﬁneﬁbdueﬁbn&pe@d mmdmﬁahmec@ﬁnﬁo%%%‘éwmaand three

isﬁrpgr Prla?rcgfr gkﬂ'gen%dtsé("gg&]r 9‘?1 peE’rr &k r°£'°9‘|‘°(ﬁ)?°§?“ngf égﬂgﬁ?%”gdlf)n t hose
sync bl oc kgs, reprgduced at 12 times the nommal speed (in the forward direction).

Figure 4a shows the same group of 48 tracks as figure 4, however, only the 16
segments 34.i(+12) are shown in figure 4a. Assuming the track number of the first track in
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,

20 14+n.2, 27+n.2 and 38+n.2, where n is an integer running from O to 3 inclusive.

Figure 4 further shows four scanning lines 36.1, 36.2, 37.1 and 37.2. The
double arrowed scanning lines 37.1 and 37.2 show the paths that the one head, having the
first azimuth angle, follow across the record carrier in the +12 times nominal reproduction
mode, during two revolutions of the head drum. The single arrowed scanning lines 36.1 and

25 36.2 show the paths that the other head, having the second azimuth angle, follow across the
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
30 inclusive.

There are trick play segments 34.i(+12) that have a length of ((m,-4)/8=) 22
main sync blocks and trick play segments 34.i(+12) that have a Iength of ((m,+12)/8=) 24
sync blocks. A trick play segment having a length of 22 sync blocks comprise 11 sync blocks
having information contents as regards the trick play information stored in those sync blocks

SUBSTITUTE SHEET (RULE 26)

Printed from Mimosa 04/06/1999 14:08:12 page -12-



two sync bl ocks of parity information. Again, the parity information stored
I n the sync blocks conprising the parity information is obtained from an
ECC encoding step carried out on the trick play signal. The trick play
segnents for the mnus 4 tinmes nom nal reproduction speed can 15 be
realized as explained in the follow ng exanple. When nunbering the main
sync bl ocks, starting fromO, which is the first sync block in the aux
recordi ng area VWOP#M4EStrack, until 305, which is the | ast RGHBSEPSEK in t he
area 12a in the track, the sync blocks ilh the segments 28.i(-4), where i

equals 2, 6, 1 4 2, are Ihe nc bl ocks nunbered 51 to 75
inclusive in aﬁgf"\‘éi‘lél S’ngst?bﬁ‘@g Siiicams %h?fﬁ??ﬂérsgﬁ blogks, Adrickplayr o t he sync
bl ocks 20 corgmenthapigs & leagt af 24tsynci bidcks cvmpiiser12 synd blokia havitghiaforytion bl ocks in
the SCOMBNtS carerd as dgandh i ek el HiHnRio weofl &aoselﬁcb%&saﬁd‘fe&ng%e i the

sync bl ocks nunbered 122 to nc u5|ve In a ck, wher c bl ocks
nunbered 145 %@E’Saz{ﬂ@“ﬁ%éf%ﬁfﬂéﬁ Yesk$ri sing the parity information.

The sync bbocks in t IThe &l pRyéegmedi. fis the} 12 WAG iOmlnalas#eduttion speed cidbel3, 17

fhe 5%3?&‘%@@9 e e S e i o L VA

conprising t mmerwmlaﬂwﬁmmmpckmmmmmm mrattdnh segment s
28.1(-4), V\h%ﬁsoseﬁu@l@m&ast?synclbiock&ﬁheé&12§f&ﬂm3§ack8tﬁ@ui‘ct' af%@bﬁl LigCcks

nunber ed 265 .t 289 in ack, where the sync nunmber ed
287, .288 and 2 ﬁé*’év %S%@‘R‘ég)c%ﬁ%f‘@l’ﬁ&‘?ﬁ%m‘fiéﬂ P;P ?%‘Pﬁh’%tuon
Thus, durilfg iea@rhckr mememnbmksmmmaa tel9SUinglusive mie mepetitions ofthe dyaeir ti mes 30
noni nal repr Mﬂﬁﬂm@% si%ﬁwmp%%aéglak@%&fbg&'xﬂ&e% third

i nformation sj naI gnq are rea romthe
record carri é"i" Grip @pﬁtlzéﬁ'ﬁﬂ‘eﬁm‘?ﬁ@kﬁ‘ﬂnw&ﬂ 168 inclusive ihp Badks as f or
the 4 tines rvdgreatksyhd m&ksmdﬁaeted:lﬂgmi eszaacmswewaeepemﬁy&wﬁd Kétks number ed

28. 25(-4) to:%@b%gd(fﬁ)m 1#%%1@ cp ay?i’re lf)&(sj e Osfﬁgnsxe% 4%1‘(_*_H1eéracks in

t he group of hose oca oca
: 15  34.11(+12) are the sync blocks nnmbered 206 to 227 mclusxve in a track, where the sync

blocks numbered 217 to 227 inclusive are repetitions of the sync blocks numbered 206 to 216
inclusive. Further, the trick play sync blocks in the segments 34.4(+12) and 34.12(+12) are
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.

20 The trick play sync blocks in the segments 34.5(+12) and 34.13(+12) are the
sync blocks numbered 44 to 67 inclusive in a track, where the sync blocks numbered 56 to
67 inclusive are repetitions of the sync blocks numbered 44 to 55 inclusive. Further, the trick
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

25 repetitions of the sync blocks numbered 109 to 119 inclusive. The trick play sync blocks in
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,

30 where the sync blocks numbered 250 to 260 inclusive are repetitions of the sync blocks
numbered 239 to 249 inclusive.

Thus, during each revolution of the head drum, during & +12 times nominal

reproduction mode, 180 sync blocks (6 x 22 4 2 x 24 sync blocks) of the fourth information
signal are read from the record carrier,
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that can be read in the -4 tinmes nom nal reproduction node by one of the
two heads, in the present case, the head having the first azinmuth. As the
| ocati ons shown include the subcode signal recording portion, it is
possible to read the information in the subcode signal recording portion,
also in the -4 tinmes nom nal reproduction node. 5 Figure 4
shows a fourth information signal being recorded in specific segnents in

t he tracks.- ThO¥Q9%843%ents are indicated in figure 4 by r &CEABRO3{yuneral s
34.i(+ 12), where i runs from1 to 16. ™is fourth information signal is

nmeant for a reproduct reprodu tlon uction
speed which is 12 ti n%gﬁfﬁgﬁﬁ%%gﬁa reonrs’o @%@E‘glggﬂfdﬁ lﬁgl@grward
direction. Thlosawdcﬂmeﬂowenmpnhaomanf@mw&s indtleegrawp lof 48 trcksa fTbeseniacations gt gnal 10
whi ch has no roeétaﬁsmsm&raﬁaﬁﬁ@eughmw&mmﬁdumnﬁadépsne%?ﬁﬁwo and/ or

third information.signal introduc above h |r10rmat|on si gnal
coul d have a *“’é&aﬂ‘k}%meﬂ‘ c\ﬁ"tﬁ F"ﬁgg‘f ‘b‘h e locahimy showingipde sepnse
that the f(ﬁjrﬂlhsuhwdqrsxml'mwdmg goTtdn, jtds ppssthle lnkeaﬁlﬂa)mfermgumlmiharsuﬁcbde 12 tines
nom nal repr oget fefdiPfdRbn gsot,pg,equg\m{egnm% dhagr der to obtain a
r epr oduced (V|deo) Si naI replica o e reproduced first

(video) signal, but 1 a@&&m&m@nfmwﬁt@mﬁ fig segmepnsiing t he
forward di recthbm()ks ﬂowgneﬂaa&hﬂnﬁmhaigﬁﬁm géf&meaﬁmeiﬂslamkﬁwﬁ&eil gure

4, however 4. ] .+1 ar e .shown a.. Assum ng
the track nun‘ginyﬁ[’liJ t‘% flrrs}?&%&“%ﬁu g?%zsmra%tf 'iné'&f é%ﬁ?ppgmﬁgntrack
no. 0 and 1theanPeratk ataagseduction smePFlelldslﬁ nunuaéknmqq tltehemgmlcm:o‘tueudaepwack
nunber 47, th&h&ﬁgmﬁﬁ&cﬁfaﬁsﬁﬂ&%ﬁleﬂndfﬂﬁtﬁf@rn{aﬁ&i(‘slﬁal%ﬂkhbémrﬂﬁgper 3+n. 2,

20 14+n.2, 27+n n + renis er rynning fromO to 3

i ncl usi ve. Fi JEPREY Bfa}tgzl’f‘ ée?mgxﬁmﬁﬁffﬁ‘i’ g’&‘bﬁ‘ﬁﬁﬁb‘“ﬁgﬁg?“génqm%%d?‘”%? 1 and
37.2. The doufsush informevied siguah introduced|above.sTH Zifth irdoralatidd signat bewid Hialeea pat hs t hat
t he one head, reh'hﬁgﬂsﬁig with Shelsirdt ﬁfforﬁﬁom éﬁk@msefﬂtgﬂ\ﬂftg(ﬂfMu&&%n&q& prd

carrier in the + 12'times nom nal repro tion no revol utions

of the hea dFﬁhPla’l'Ffé"%f%&’é‘%F F%%%%W“@Pﬁ%e%@mﬂwwa% 2 show
t he paths thateptohﬁ:ed)(\dttbﬁ) sipaal Owhidhcly i feglida e the esprdated fifstideo) ai3adlcvut f 0l | ow

he sai d two PSRkl 1 Spb e ot bRl gk BREBRYT T (4™ e
one head reads t he t r Figyee $3 shows;the,spmp roup 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
20 the group of 48 tracks to be track no. 0 and the track number of the last track in the group to
be track number 47, the segments are recorded in the tracks with track number 3+n.2 and
27+n.2, where n is an integer running from O to 3 and in tracks with track numbers 14+4-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
25 scanning line 42 shows the path that the one head, having the first azimuth angle, follow
* 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
30 S5, the one head reads the trick play segments 40.i(-12), where i equals 5 to 9 inclusive (and
also 14 to 18 inclusive), and the other head thus reads the trick play segments 40.j(-12),
where j equals 1 to 4 inclusive and 10 to 13 inclusive.
The trick play segments 40.i(-12) each have a length of 20 main sync blocks,
where each trick play segment comprise 10 sync blocks having information contents as
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34.1(+12), where i equals 1 to 4 inclusive and 9 to 12 inclusive, and the
other head thus reads the trick play segnents 34.j(+ 12), where j equals 5
to 8 inclusive and 13 to 16 30 inclusive. There are trick play segnents
34.1(+12) that have a length of ((nferr]-4)/8=) 22 main sync bl ocks and
trick play segnments 34.i(+12) that have a length of ((nferr]+l 2)/8=) 24

sync blocks. A trick play segnent having a | ength of 22 sync bl ocks
conprise 11 syWOMSks having infornmation contents as reé‘é‘?’WH@ trick

play information stored-in those sync bldcks and further 11 sync bl ocks
belngarepetlt of, .e f the 1 nc b Atric egnent
havi ng a | endf {’}’e “s‘é?d"fg 6%&5?‘1"%‘@’%%‘?&?&“6‘%’8&@ ﬁ’?fa%{ Ss

i nformation d&mgem@sumsot’egaoﬂibe 10sgnctblackk pl ay i nformation stored in those

sync bl ocks and furtm&gp%%mgﬁegqlm@nﬁﬁp lolidcAth Pleagafiy of the 12
sync bl ocks. segnents 1or the + 12 tines

tric
nomi nal repr o'dﬂ’é?dl"éﬁx@%géll 'E%lﬁ’n ?—?&\g?%ewh@&sagé‘,?pl‘“&} Frang themAM I 5| | owi ng
exanpl e. V\Berbloomgamﬁng ﬁombewm&lglstﬁeeirwna blopkia thel 2a€ fetording ared 8 o tacpym O,

which is the llélﬂ ' ack, until
305, which |s‘I"H1e ’Ias sync ocC &E% é‘e%?%g{%g&k%§%’n§P$ogkgEn&§he trick
pl ay sync bl owgmenis 40:5612) gudAfeldf- %2)34! ﬂle(sv&czl)locah@mbare@@rtpﬁ inglugive 8@ sync
unber 3“2‘8?%3’5’““?&9“" B enet ot h ‘““e“*e’f%‘ﬁmﬁg' ed 76
nunber e cl ysi ve i |%sa e syn ere

to 87 inclusi ﬁt& ? cfig ?P“hfg 1Qeksn quéexﬁsgo §”élg4:¢§
34.2(+12) mdlzsarem(sm@ocwmm Wﬁéﬁ btlmvc maltm@r wheerd the syno blb&@ | ncI usi ve
in a track, V@%ﬁe&@ﬂosgmﬁbﬁgﬁp&usm%m@sﬁé&om mlxﬁt?erédrﬁlt&'&i

repetitions o nc bl ocks nunb 51 1 ncl usjve. Thetrlck
pl ay sync bl o’E‘¥9§Y’}°r?l°FFFé“ Yie gramines 45 13) 309 49-13(r1d) are the gypc plocks 538 ke t he sync
bl ocks nunber mehbeteb8s 10 184iAclungivg| wdre/de byc Blotks ahbered/9B ko104 lusiydisre bl ocks
e o0 2% kel o BE L bl BRI 34 g b, B BB Kpul o o
34. 4(+12) ]aﬁndseggengglp.zgg) apg 40. 11(-12) are the sync blocks ina track numbered 112 to 131
inclusive, where the sync blocks mumbered 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
20 are repetitions of the sync blocks numbered 139 to 148 inclusive. Further, the sync blocks in
the segments 40,3(-12) and 40.12(-12) are the sync blocks in a track numbered 167 to 186
inclusive, where the sync blocks numbered 177 to 186 inclusive are repetitions of the sync
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
25 blocks numbered 204 to 213 inclusive are repetitions of the sync blocks numbered 194 to 203
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 mmbered 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
30 numbered 249 to 268 inclusive, where the sync blocks numbered 259 to 268 inclusive are
repetitions of the sync blocks numbered 249 to 258 inclusive.
Thus, during each revolution of the head drum, during a -12 times nominal
reproduction mode, 180 sync blocks (9 x 20 sync blocks) of information of the fifth
information signal are read from the record carrier, which is the same number of sync blocks
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t he sync bl ocks nunbered 271 to 292 inclusive in a track, where the sync

bl ocks nunbered 282 to 292 inclusive are repetitions of the sync bl ocks
nunbered 271 to 281 inclusive. 20 The trick play sync blocks in
the segnments 34.5(+12) and 34.13(+12) are the sync bl ocks nunbered 44 to 67
inclusive in a track, where the sync bl ocks nunbered 56 to 67 inclusive are

repetitions of the sync bl ocks nunbered 44 to 55 inclusiv t he
trick play syﬁW'BVﬂ%és in the segments 34.6(+12) and 34. 1§?¥§%&hare t he
sync bl ocks numbered 109 to 130 i ncl usi in a track, where the sync bl ocks

nunbered 120 repetitions of the sync bl ocks
nunber ed 1093%%%?@!-1'%??}&2\5%%&%(3 trick play s%;nc bl ocks in the segments

34.7(+12) and 34. 15( Figyry Sg fustherishows portions| wmbered Bcpnd 40:2Q(d 2 dmatednc| usi ve
ln a track, mmw&ﬂuagesofrsmbbmé@muﬁmer aﬁﬁﬁa&slﬁﬁmé REdibiaye ar e

epetitions of the sy c bI ered . 184 | Iu5|v Further, the
tr| ck play s?ﬂ% Of 1% &5 %ﬁ ﬁ"l’ &‘{‘1’3’21%‘(45&“2‘)‘" are the
sync bl ock% headhdn édp@ww £6 (ead thavingsthe,firsti agimmtht Aadk,loca@nmgwemt:lhk sync

bl ocks nunbeyRduieadd sfgal 264 %ﬁi&l Ys ﬁasﬁméﬁneahltﬁa,%ﬁm%na% sahddge DI 0Cks
nunbered 239 o 249 |nclu5|ve gb urlng each revol ution of-the head

drum duri ngs‘énﬂﬁmf‘m%m%ﬁ‘r”%‘&lmer SIS EsRing) Aeprrdngtion “sync bl ocks (6 x 22
+ 2 x 24 sync bl OCkSFlgﬁrE6tshﬁvsfa(sixﬂilhfotmilﬁlf$@hlltﬁiﬁgSdo@ﬂeﬂlnapeexﬁé%gﬂleﬁtfﬁmthe

record carri 943 (+12)
and 34.18 +1% mfkgcﬂogeg;%h% o%e%g“ns% e o%osommst?m?'ﬁ]ggﬁ(gc éé'lhgﬁzt he
group of 48 i Fue frem lﬁhé%émlsdé%hwlw%mdtaﬁnbﬁéam@@“@%mbe read in the +
12 tines nomr?eddudma@éuﬁm&eﬂmﬂ&ob e%ﬂftsmﬁﬂiuﬁxw&ﬁﬁﬂmbﬁdﬁoﬁ&l present

Che subcode PG A PoRdRGPmEARpah 1nY pxh Bormtion SRR FOUE W (e |
i nformation |mfornhmnsswbd odish gasgmatlatmwtprvmaqun vith itherfirst abdor seqond angd/or 12 ti nes
nomi nal 1 epr QEGh/A iR/ of i S G ifroiahded Foobd) F1BE Btk itBm3hi@nal  bei ng
recorded in speC|f|c segnments in
15 signal could have 4 relationship with the first information signal, in the sense that the sixth
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
20 segments 48.i(-+24) are shown in figure 6a. Assuming the track number of the first track in
the group of 48 tracks to be track no. 0 and the track number of the last track in the group to
be track number 47, the segments are recorded in the tracks with track number 4+n.2 and
27+n.2, where n is an integer running from O to 8 inclusive.
Figure 6 further shows two scanning lines 50 and 51. The double arrowed
25 scanning line 50 shows the path that the one head, having the first azimuth angle, follow
across the record carrier in the +24 times nominal reproduction mode, during one revolution
of the head drum. The single arrowed scanning line 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
30 6, the one head reads the trick play segments 48.i(+-24), where i equals 1 to 9 inclusive, and
the other head thus reads the trick play segments 48.j(-+24), where j equals 10 to 18
inclusive.

The trick play segments 48.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
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the tracks. Those segnents are indicated in figure 5 by reference nuneral s
40.1(-12), where i runs from1l to 18. This fifth information signal is
meant for a reproduction in a reproduction 10 apparatus at a reproduction
speed which is mnus 12 tines the nom nal reproduction speed (that is: in
t he backwards direction). This fifth information signal could be an

I nformati on signal which has no rel ati onshi p what soever | rst
and/ or second g’ﬁ’dﬂ'a?ﬂ% hird and/or fourth information si gW’f%@ 48uced

above. The fifth information signal coul’d have a rel ationship with the

first infor fonthdldd Areth on signal is
al5 tri CKW%BSI gnaFlLt? &t‘ﬁuﬂg%ﬁﬁ{;}g&iy&tl rrets]%ﬁ%én%%mrepro uction speed,
in order to omweﬁ“&"?eproduced (video) signal, which is a replica of the
reproduced first (vi dm)madma&meﬁutormwndmeﬂbﬁimfébﬁu&uan&péédmw he

nom nal speed_(in the a direction Fi shows the sane group
of 48 tracks gure e&‘%@lg "yﬁ’tme“l %ﬂ"&gtﬁ WAL KB are shown
in figure 5. bideks, starting frome0, Mhahisﬂnﬁrﬂeymocthshémwotﬂmmﬁmeﬂackt he group

of 48 tracks pgy 56, %ﬁﬁh&tﬁ&ast%n@ﬂgc K fhe lafed G¥a 10 HEHRLK, ﬁfes}zlé%ldcﬁs%tﬂeraCk in
the group to be track number he segnents arez§ﬁf§d§?d in the tracks

with track nuffgmpnt48.10 2’2&%%%?" cks e tgack, mpmbered, usive, HerFdt% rom 0 to
3 and in trackymc blotks niuhiseedd 3n tndscincdusild aml 32 taA3linAbsive.ark, repetitione ofithe Ssyn&n | Nt eger
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| ines 42 ana 19870 Bt e o o't 1t il 48 FOUD GE Y lnbbicp 3R, 10
that the oMt Heskdumpased 43go SThinclpsiveswheze theysyng blagks P‘énbe!’eé 1§ tow2egliusiye a!‘he record
carrier in thestwls lﬁdlmsme@qsbtnahsdf&ﬁrsmmstQmM3 tslwmaesx@n?nagwl ution

of the head d e sin wed., scan I|n e path that
t he ot her hea&fJQﬁé'{/{ﬂﬁéeg{nﬁg“gé@S% a%fz‘P?ﬁXP‘Flﬁg'%‘gf"@" the record
carrier in théchsg, where thesyneibioghs npmperedflde ﬁﬂ)mclumldendﬂﬂrtp ﬁglmhsvesad:d one

revol ution of 4 Célg&ﬁo&eo?%e%ﬂérﬂocﬁ%%& ge @ﬁ@ﬂo&kﬁ‘mﬂh&éﬁ:ﬁen?& 2(5-24)ti?@th9ne head

(and ol o b £e el ¥ Hakpupnrel Tty fhte, vieeir DRk mIBeRA D i | ok pl ay

(and al so
segnents 40.] @3 ihEl)xswa/dneBetq ssanphmkrsar&rdpmuénslaﬂdieum\bhclanﬂmﬁ@edth td38i ncl usi ve.

ISkt sl RTINS0 o UL il AU
i nformati on c&wakerpdP1 50,105 mclusxve, w ere 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
20 segment 48.3(-+24) are the sync blocks in a track numbered 105 to 119 inclusive, where the
sync blocks numbered 110 to 114 inclusive and the sync blocks 115 to 119 inclusive are
repetitions of the sync blocks numbered 105 to 109 inclusive. Further, the sync blocks in the
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
25 sync blocks 122 to 126 inclusive. The sync blocks in the segment 48.4(--24) are the sync
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 repetiﬁons 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
30 pumbered 153 to 167 inclusive, where the sync blocks numbered 158 to 162 inclusive and
the sync blocks numbered 163 to 167 inclusive are repetitions of the sync blocks numbered
153 to 157 inclusive. The sync blocks in the segment 48.5(-+24) are the sync blocks in a
track numbered 167 to 181 inclusive, where the sync blocks numbered 172 to 176 inclusive
and 177 to 181 inclusive are repetitions of the sync blocks numbered 167 to 171 inclusive.
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regards the trick play information stored in those sync bl ocks and further
10 sync bl ocks being a repetition of each of the 10 sync bl ocks. The trick
play segments for the -12 times nom nal reproduction speed can be realized
as explained in the follow ng exanple. Wen, again, numbering the nmain sync
5 blocks, starting fromO, which is the first sync bl ock in the aux
recording area 8 in. a track, until 305, which is the last sync block in the
area 12a in the"P8&%#5 the sync blocks in the segnents 40 BSEMSMLY,
40.14(-12) are the sync bl ocks membered 0 to 49 inclusive in a track,

where the sync bl ocks to 4 ve are r t|t| s of the
sync bl ocks nunbered ’51%‘%?&%%03%' nge ex?t4'8{._1§4t ie %’5’ s in the
segnents 40. 1pumbpsed 3§4ito 488 inglpsive; where) thy smélocquemsl;md 159 toommqmmed 57 to
76 inclusive ing ctbfoaﬁlﬁmnmrlm to 108 T RGivddre n%@%%ﬁc@%cﬁs%uﬁwd usi ve

are repetitio f S s nu 66 inclusive. The sync
bl ocks in theTé4 r}’ﬁéﬂ‘@m% @(es{'?) E}gsi%{emff)ﬁ("é%"éa’i‘ﬁ’é" ORIk BAs in a
track nunmbet em&nmms ttrﬂilzumlumaq, whire tte syriedloeksnumbdraici03 wn20Tiasheile 95 t 0

104 i ncl usi veaﬁrmwﬁamwa%%&g iigﬂ&wgyxﬁlbﬁ%ﬁxuﬂ%ef9g%oﬁé(ﬁ%$4 and

I nclusive. Further, the sync ment s
40.11(-12) are the syhte spiciiges in the segment 48. 16(HAAbare fhe symo blogks i3 tragkc | ysi ve,
where the synaudberd2ss man«.bmembemﬁ’er&meayaabmmhmmeieamamﬁaﬁmlwﬁﬂs of the

sync bl ocks n | .S bl oc in the segnents
4)6 7(-12) and%%%c%ﬁmare]ﬁgiésnﬁw ?pglﬁm}é ?Pﬁé’ﬁmﬁf? éﬁ“@g‘"ﬁég to 158
i ncl usi ve, 1Gh2¥5eo 2fRinelysive. B:e@meéaqu@rm&eemgtsﬂ&m&elmm@m B@ are
repetitions ommmﬂaqzbkmk%m@%&é&% helbibcdsHimbdiéd 245 ho/Rg ;Ec&{isf‘vgl Ockt he

sync blocks in s 40. 3( - nd 12(-12) are the s in
a track nunbef%® d£§6°7ﬁ?dmg'§%e‘frﬁf?? P‘Vé’ g\ﬂwgl“f‘lﬁé‘mg B9 cRd ered 177
to 186 inclusive are Theppicitidckis the segmes 48 \IME-28) Be the synd bloeksegla frfick t o0 176

| nl usive. TG 20 86 ki Shch ATEAL Inc@ﬁbeﬂea)zsﬂa%é‘&u&%ée $g) are the

sync bl ock:f‘ Phea track nupbered Ive, ‘Wh
sync blocks numbered 256 to 260 mcluswe are repetitions of the sync blocks numbered

246 to 250 inclusive. The sync blocks in the segment 48.8(+24) are the sync blocks in a
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.
The sync blocks in the segment 48.18(+24) are the sync blocks in a track
20 numbered 277 to 291 inclusive, where the sync blocks numbered 282 to 286 inclusive and
the sync blocks numbered 287 to 291 inclusive are repetitions of the sync blocks numbered
277 to0 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.
25 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 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
30 read in the +24 times nominal reproduction mode by one of the two heads, in the present
case, the head having the first azimuth, As the location shown includes the subcode signal
recording portion, it is possible to read the information in the subcode signal recordmg
portion, also in the +24 times nominal reproduction mode.

Figure 7 shows a seventh information signal being recorded in specific segments
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25 Dbl ocks nunmbered 204 to 213 inclusive are repetitions of the sync bl ocks
nunbered 194 to 203 inclusive. Further, the sync blocks in the segnents

40. 4(-12) and 40.13(-12) are the sync blocks in a track nunmbered 222 to 241
i ncl usive, where the sync bl ocks nunbered 232 to 241 inclusive are
repetitions of the sync blocks nunbered 222 to 231 inclusive. At last, the
sync bl ocks in the segnents 40.9(-12) and 40.18(-12) are the sync bIocks I n
a track 30. nu¥Pas®S249 to 268 inclusive, where the syncpﬁvgg%Qﬁﬂunbered
259 to 268 inclusive are repetitions of I7he sync bl ocks nunbered 249 to 258

i nclusive. Thus, during each revol utian t he head drum _durin ? a-12
times nomi nal RARSIRGE IReGKEREEAre T@W)"hgg“fﬂ bbkeeteregoemupgrals oMo cks) of
i nf or mat i on oOwhetreicrufisi fidndn1 tmf%on‘lﬂmewam isforpaddn sighal iy meeit for mmptcldmmﬂmr d

carrier, whi c F%EE C ﬂ?eﬁu:%%fal

reproductlon Hg&cﬁ@eagﬁa?iéﬁggk' her %eg&s&%%r??ons nu er}eg'ﬁ%" 9(-12)
and 40. 20( - 123peed| (Bhatcis: an thg backyyardy @mwn)ea‘gem@ﬂs@mnmnmwlé@kgnl n the
group of 4§ tmﬁkﬁmaigﬁwmkmamwao@mpwhmaﬁmm&hﬁfmasda&armdr in the

-12 tinmes no e t hea i n the
present case, g‘ﬂmﬁﬁ‘*’ %ﬁ%ﬂ?rl "‘g’tmp ﬁgﬁﬁmd?b&at FEYe®h own

i ncl ude the smmu@n&gghmmdrhemmmgsmmMﬁmmfomumﬂbm gneeead t he

i nformation i faddiesenddfGRaiiniak d%@iﬂiﬁ@gn&%ﬁth@%tﬁl:%ﬂd&l the -12 times

noni nal reproducthn node. Fjgure si xth information signal being
recorded in siEefdcHE n’ér?f‘?‘gpr?bi’ﬂ‘lé’fﬂr‘?i’ﬂ%g(v‘*ﬁb%@a’sg&ﬁ% @ageplicaof iy cat ed
in figure B bieprodiced Busic(eiden) sigiali|bat réftodutet2€ 24 timbthenchfinal speed (it friamel to 18.
Thi's sixth infarnpti sjygnal is nmeant for a reproduction in a reproduction
apparatus at a reproducti'on speed which is +24 tines the nom nal
reproduction speed (t¥igare fashowsihe same Eropmef4§ trarks ax figugh’, howewes ogly theni8

i nformation S!; é’ﬂts SH-Q{-le ale&hoWh ih Bié WTAlsﬂﬂm?'ﬂﬁfiﬁEk Mbﬁbfﬂ@&‘uﬂ@mﬂﬁhat i onship
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15 be track number 47, the segments are recorded in the tracks with track number 1+n.2,
24+n.2 and 34+n.2, where n is an integer running from 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
20 across the record carrier in the -24 times nominat reproduction mode, during one revolution
of the head drum. The single arrowed'scanning line 58 shows the path that the other head,
having the second azimuth angle, follow across the record 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
25 the other head thus reads the trick play segments 54.j(-24), where j equals 9 to 18 inclusive.
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.
30 The trick play segments for the -24 times nominal reproduction speed can be
realized as explained in the following example. When, again, numbering the main sync

blocks, starting from 0, which is the first sync block in the aux recording area 8 in a track,
until 305, which is the last sync block in the area 122 in the track, the sync biocks in the
segment 54.9(-24) are the sync blocks in a track mumbered 29 to 43 inclusive, where the
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15 signal could have a relationship with the first information signal, in
the sense that the sixth information signal is a trick play signal for the
+24 times nom nal reproduction speed, in order to obtain a reproduced
(video) signal, which is a replica of the reproduced first (video) signal,
but reproduced at +24 tines the nom nal speed. Ei gurezga shows the4§am(e 24)
roup of 48 tracks as figure 6, however, only the 18 segnent s i (+
gre ghovvn in fiVRSBS %ssum' ng the track nunber of the f‘?‘ﬂ'@?’s{"ﬁ’%k in the
group of 48 tracks to be track no. 0 andl& he track number of the last track

in th t e nts .are recarde n the tracks
:Mnt h Srg(r:lczugu%’% lgﬁ rac %%%o/i%mgﬁs m%*ﬂLI??’aﬂVﬁﬁ{fg%‘f‘“'}seﬂWFﬁ@cf romO0 to
8 inclusive. Fb%ﬂ%@ﬁmﬂ@ﬂe*%hm@mmﬂ the sagmem §4.11{-240 sre 3l spmcbideks inkhe

doubl e ar r ove gackBmmp&RI3ith 87 inuﬂﬁveSQhém o bﬁc@a&ﬁ,&eh%% o SEndhfe iR,
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having Uhe seqRRguRyYidahahdus GO bPHLAREARFS] B ERRNE RobLSE &1 1o
na uc

+24 times nomi t1on 18, 7], s luatve ar "mgn of the
head drum Astbeawc@@c%séaﬁoﬁh Tﬁ?g@?@mm@semm-mmwmgmmnar| ck

pl ay segnentsuﬂ&mﬁﬁa?é&)nt&\/eﬁﬁﬂusweﬁﬁhb?éﬁc n&mo&shaﬁdetealmmo%wusm ther

head t hus reags,t ric nts Is 10 to 18
I ncl usi ve. Thg? rélgc'ﬁ':E ""’é"e"g‘ﬁ% §y’fc %g@ﬁﬁﬂﬂggm ¥ 15 main
sync bl ock4® Wdﬁ@@amﬁgﬁéﬂtMM¢ mebbclswﬂ:mkomkhcrddaﬁmmm nf or mat i on
contents as T a@mkivks whét€ e sy xféiﬁlocksxﬁﬁxﬁe\‘edl ft&éﬁﬁ&hsﬁz@aﬁ&% t‘é(iodiiclﬁm sync

bl ocks and further, those bl ocks are each repeated tw ce. he trick

play segments repgfftiofs of the syncy s“ﬁ‘b?rq ﬂﬁl’”*e&%ﬂﬁé’@bﬂ“%é‘é@%‘aﬁ ¥4 eal i zed
as expl ai ned mne tiersencf iidcksomiangckenumbrd>128 \Wh 812, inch@ine, wherd UREPHIC BMgtké he mai n sync

numbered 133 to 137 inclusive and the sync blocks 138 to 142 inclusive are repetitions of the
15 sync blocks numbered 128 to 132 inclusive. Further, the sync blocks in the segment 54.12(-
24) are the sync blocks in a track numbered 114 to 128 inclusive, where the sync blocks
numbered 119 to 123 inclusive and 124 to 128 inclusive are repetitions of the sync blocks
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
20 the sync blocks 167 to 171 are repetitions of the sync blocks numbered 157 to 161 inclusive.

The sync blocks in the segment 54.13(-24) are the sync blocks in a track
numbered 143 to 157 inclusive, where the sync blocks numbered 148 to 152 inclusive and
the sync blocks numbered 153 to 157 inclusive are repetitions of the sync blocks numbered
143 to 147 inclusive. The sync blocks in the segment 54.5(-24) are the sync blocks in a track

25 numbered 185 to 199 inclusive, where the sync blocks numbered 190 to 194 inclusive and
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
mumbered 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

30 171 to 175 inclusive. The sync blocks in the segment 54.6(-24) are the sync blocks in a track
numbered 214 to 228 inclusive, where the sync blocks numbered 219 to 223 inclusive and
224 to 228 inclusive are repetitions of the sync blocks numbered 214 to 218 inclusive.

The sync blocks in the segment 54.15(-24) are the sync blocks in a track

numbered 200 to 214 inclusive, where the sync blocks numbered 205 to 209 inclusive and

’ﬂ
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5 blocks, starting fromO, which is the first sync block in the aux
recording area 8 in a track, until 305, which is the last sync block in the
area 12a in the track, the sync blocks in the segnent 48.10(+24) are the
sync blocks in a track nunbered 29 to 43 inclusive, where the sync bl ocks
nunbered 34 to 38 inclusive and 39 to 43 inclusive are repetitions of the
sync bl ocks 29 I ncl usive. The sync bl ocks in the S eQERbsd 1(+24)
are the sync b g%%§ Bn a 10 track nungsred 43 to 57 inclusive, ere the
sync bl ocks nunbered 48 to 52 inclusive”and 53 to 57 inclusive are

: repte}] i tions @ snb ]@g%&aaqk@wrzmmb u&@ofﬂ@kﬂi&ktﬂ&s nmh&regygg :)I 0(7:55
in the segne are the sync oc ac ere 0

" i ncl usi ve, wﬂ%ﬁ%gyﬁgg 'nﬁlﬂf§gdﬁﬁﬁﬂﬁf Fgﬂ%gﬁqﬁﬂWﬁﬁﬁgy A (o 74

i ncl usive armmbapda%ﬁmdﬂﬁsmﬂiswbk@eemym biodksmﬁﬁbetedﬂﬂ&o 23hinclesjveand| ocks i n

t he segnent J%@gugngiﬂb RiiRered 74 to 88

I ncl usi ve, eféﬁi %@%gmbﬁﬁmégsnunb reé toagg |nc?h2|ve and 84 to 88

i ncl usi ve Jare repet |Wdﬁ§Wt‘h@°§th§l"6ﬁ(@) e s &yne blogks i g tragk | | usi ve.

The sync bl omiﬁaaeﬂemzzdlemm wiitreltRd syddhlocks Gunibafed 2336 287 maksivelama track

nunber ed 91 49 ohIBok AT Gas W8 Seblfe SV 5edbg e RATHES Sutheds® 100

i ncl usive an USiVe are repe QoS Mbegdocks 91 to
95 i ncl usi ve228Th@3Xinsiusivel B@Hmlblvcksh%m2@=Méﬁa§h¥4)4@ t@(smznloc&matttaek sync

bl ocks in a hielea BHNBLESHcHER, Fireldds aﬂw@hﬁﬂmwﬁﬂmzhmdﬁaﬁcmbl ocks
nunbered 110 to %és i.n¢l usi ve and e gyt@c bl o% %_& %19 i ncl usive are
repetitio ingisive ;3pe JeRgHt: %%gerséf prks mgnbersb 2714 P {PRASIVer 1 t her, t he
sync bl ocks | n the s'ngsmctblodB xﬂ&éf@xb}:ntd#&?@ﬁéarsynsyrblbbcksnamck track

nunber ed 122%%51 :?%ZP , W e %Jﬂgblﬁéfcgﬁmmeﬁﬁ E@zfﬂﬁﬁé’ﬁglgﬂve]aﬁg to 131

I ncl usive an |nc usive ar€ repetitions o sync bl ocks

122 to 126 i fesyrsblpeks mypperad 26T to 74 inglusiys arg pepetitions ofhe sypg blegks mumbezgede ¢ he sync
‘bl ocks in a nmshsnuﬂmmemekﬁﬁ umﬁs&elsegadmwue(ruy\hem syximmwm abl ocks

numbered 11 oL ahlberda b ool Tl WS Y 5 Bl

repet itions O sync OCkS nunber e I ncﬁbum ve. e sync
bl ocks in th@ds"égmw ippsiyeifre- epgtitions of thi ayns plecksighipbsred 285 to-289 inelapiva 0

nunbered 153 to 167 1G] disthe/@ch rébbiiiibn b the Sedd\@ruid] RFIE 2 D4 HARE Adhidap8 t 0 162
[ nol usi ve andtig e LRSS SRR 15 b i S i P11 11 00
: information signal are read from the record carrier, which is the same mumber of sync blocks
20 as in the +24x reproduction mode.
Figure 7a further shows a portion, numbered 54.19(-24), located at the lower
edge of one of the tracks in the grbup 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

25 recording portion, it is possible to read the information in the subcode signal recording
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

30 exact locations of the various segments in a track.

As a general rule, it can be said that:

(a) for the trick play speeds +4x nominal and -4x nominal, in total 100 trick play sync
blocks are read during each revolution of the head drum, that is 90 sync blocks comprising
information of the trick play signals in question and 10 sync blocks comprising parity
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153 to 157 inclusive. The sync blocks in the segnent 48.5(+24) are the sync
bl ocks in a track nunbered 167 to 181 inclusive, where the sync bl ocks
“nunbered 172 to 176 inclusive and 177 to 181 inclusive are repetitions of

t he sync bl ocks nunbered 167 to 171 incl usive. The sync bl ocks in the
segnent 48.15(+24) are the sync blocks in a track nunbered 184 to 198

I ncl usive, where the sync bl ocks nunbered 189 to 193 i ncl the sync
bl ocks nunber eWOPE#H5," 198 i ncl usi ve are repetitions of tﬁ@sync | ocks
nunbered 184 to 188 inclusive. The synCZBIocks in the segnent 48.6(+24) are

the sync blo &@% &‘ﬂosg%f}%{fé%g’lﬂ%@%ﬁ&sé@%@@a&%f? n be/ G lMBRLERt he sync

bl ocks nunber sl ve an u3|ve are

repetitions oVhightheysas tead,gusing eneferalytionf thedgad; dsump ixcthe tHgk play fparoduptien sync
bl ocks in t hemeRowEN thé&lcﬁﬁ(ay"% bladkeD ik e fityy Bk Playp§MS bloék réad! Hyakkheadinber ed

215 to 229 ingclusiv mm nc bI S_nunher i.ncl usi ve
and the syncnlﬁ’l %ﬁsu d‘fhﬁ%% o basi ‘%’(‘: usmﬁgg‘é%f%p’ﬁ'h%?’gﬂ‘s of the
sync bl ock$ nuhﬂeﬁ@chrqead Mgmmmum|wm@rmn@emmmm@n¢ plogkhe
segnent 48. 7(Qﬂ£hm@ﬁ§t&h%§§&ﬂﬁb lghﬁﬁ&aﬁHﬂhﬁﬁﬂéd%39mﬁﬁmﬁ43

ere

p

i ncl usive, where th | ocks nu 4 to 238 inclusive and 239 to
243 incl usi veh&ing the ms of the sync bl ocks nunbered 229 to 233
i ncl usi ve. Th) foy e tdﬁdk(pdwbrspaeds + 128 amio-( renvininkB inl (6180 trickrplay tsjve biogkscard| ocks i n

a track nunbe féé?bgﬁgg gred 251
to 255 |nclus%§g‘éﬁgm%gr ﬁ&mh%?hH aﬂﬂﬂm¥ﬁ§%§%?€§%%g§¥kﬂﬁ e u5|ve are
repetition¥ otach H{SKE‘?YI?PEBF”&ER des & Fpraher of “DAvick naY swrs blagks agd precrepetition ofy nc

bl ocks i n t heeagleomEdse QQ%Sﬁﬂﬁﬁcﬁﬁﬁs tT6se DU Mrick plap S6 blokks aret ag#ls kuriberdaer ed 260

to 274 incl us re .t ks nu red 65..to 269 incluysive and
D90 e bra 1ol BAERE. b be R AR BT P HBA TR e o RNIeR BB UC, 20,

i ncl usi ve. Thheadinthe bhbﬂhsreplndllcm mpde; rwhere thF&Y@S%OGEhﬂ)Vﬂurth,e numberdimthebl ocks in
a track 20 nﬁmea@ Zcm&k%ﬁaxslraswaﬂe\sednmr&ﬁr&mc bl ocks nunbered
, 10

0 R A e i
read during each revolution of the head drum, that is 3 times 90 trick play sync blocks, as
each trick play segment includes a number of 90 trick play sync blocks and two repetitions of
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

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

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

25 azimuth angle scans the trick play segment 22.5(+4) and the other head scans the trick play
segment 22.6(+4). The first 45 sync blocks in the segment 22.5(+4) have trick play syne
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

30 information, following the 45 sync blocks numbered 0 to 44 inclusive, have trick play sync
block numbers 90 to 94 inclusive and the five sync blocks in the segment 22.6(+4)
comprising the parity information, following the 45 sync blocks numbered 45 to 89 inclusive,
have trick play sync block numbers 95 to 99 inclusive,

The trick play sync block numbering described above is valid for alf the pairs
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277 to 281 inclusive. The sync blocks in the segnment 48.9(+24) are the sync
bl ocks in a track nunbered 291 to 305 inclusive, where the sync bl ocks
nunbered 296 to 300 inclusive and 301 to 305 inclusive are repetitions of

t he sync bl ocks nunmbered 291 to 295 inclusive. 25 Thus, during
each revolution of the head drum during a +24 tinmes nom nal reproduction
nmode, 270 sync bl ocks (18 x 15 sync bl ocks) of information of the sixth

i nformati on si JYRI8R%2% read fromthe record carrier. Fi gurfCTEBEPYL her
shows a portion, nunbered 48.19(+24), |¥cated at the | ower edge of one of

the tracks i # f LY Thi.s _J,ogat i. a . location that can
be 30 read ?%}Eﬁ Zgjp rar'édgﬁr{a'nﬁé’l‘"hr%eﬁ f‘i“’c}ﬂ&% SY{iq plogk gury l?e%e t wo
heads, in théﬁ%émveéqmwmnné&ahmmﬁWé4mgtmmmmm t he

| ocation shown incl Uﬂ%&hﬁshﬂassdbg:@dﬁ:e%agmabck fap kyah heﬁcwﬁﬁbéﬂ@mht i's

possible to read the informatio e de 5| nal recordin ortion,
al so in the ¥R WB‘Fﬂ“ﬁﬁﬁmsf g’ﬁ#’%‘ﬂg‘ﬂp P"ﬁ'ﬁ %ﬁgsevent h
i nformati oh difgmationiaad te othercpucchindks in the segmiefit C segment S | n the tracks.

Those segnents are i é&gﬂ Q¥m$ Qﬁﬁiﬂﬂ@ﬁ Vs (-24),
where i runs from 1 }S%hgﬁééﬁiﬁmnﬂy eve b rnfo grégtﬂllggn Si gha £}a;la'?rlﬁant for a
r epr oduct i on TPFPductipn-peedy) wilk he stiscus 4he time jpteryal of preggiatian; of the dgaddmmphi ch i s
-24 tines thaurmgmpﬁﬂhctfoﬁﬂnﬁdu&ﬁﬂeﬁ&pﬁmﬁdx sbeebp&eﬁﬁthehmmﬁgtﬂaaﬁkwﬁ%ﬁ ‘

direction). f |nf rmation

si gnal whi ch%e:u%g\&ge%%tﬂag sg%l{% (3%%'@2?1 tﬁ tﬁerr %Sfmgecond
and/ or t hil® d Play spBments 2R.10(-1) and 38. )fmtmtahewnabh@fﬁm#}e pegment %M(éhhaw gnal

i ntroduced amglayi{ﬁebﬁ,ammb&sHMg £Bih 005 25 inBliRe. BIRUirst 203 bidcisGh ki Onshi p

e bbbk e 5 5 o CRIBET
repr oduc]t i on speed The iirstaarsymdylodbtxmm sqgmmps mtuawe (rick ghing kyns iblyeia l du\(lz\gijcgt
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
block 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

20 play sync block numbers 92 to 94 inclusive. The two sync blocks in the segment 28.10(-4)
comprising the parity information, following the 23 sync blocks numbered 45 to 67 inclusive,
have trick play sync block numbers 95 and 96. The three sync blocks in the segment 28.9(-4)
comprising the parity information, following the 22 sync blocks numbered 68 to 89 inclusive,
have trick play sync block numbers 97 to 99 inclusive.

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

30 a segment is discontinuous across the boundary between the sync blocks comprising the
parity information_ and the other sync blocks in the segment.

The reason for choosing the order of occurrence of the trick play sync blocks
and trick play sync block numbering for the +4x and -4x trick play reproduction mode in the
way as explained above is as follows. This choice has the advantage that carrying out an
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Figure 7a shows the sane group of 48 tracks as figure 7, however, only the
18 segnents 54.i(-24) are shown in figure 7a. Assum ng the track nunber of
the first track in the group of 48 tracks to be track no. 0 and the track
nunber of the last track in the group to 15 be track nunber 47, the
segnents are recorded in the tracks with track nunber 1 +n.2, 24+n.2 and
34+n. 2, where 'amaﬂminteger running fromO to 4 inclusive and the tracks
11, 15 and 17. Frgdre™7 further shows two scanning |ines RETARB The
doubl e arrowed scanning line 56 shows t e path that the one head, having

Li mes. nom nal oy Garana on i ek Y & cof B0 of lBorF RRIrind Bleprlr et o7

times nom nal _reproduction node _one d drum
The singl e ar E6usteodiag jsindsesl qarrisd out gn g drigk plali datp apoin rechedingt BEC cortestionhead,

hgzi ng the seﬁﬂﬂlabcaﬁ& mﬂghonansﬁreduc%oelfég&v&.&ﬁéﬁﬁ&té&ﬁe{@&ﬁéﬁm@@péﬂmh,”fthﬁ

- times noninal reproductiaqn e | t he sai d .one reyvol ution of the
head drum Assoctgﬁ “be %rggglceﬁs q?‘fkg’%y éy“‘fféf"f%gm@mé“’r‘i for SIOging the parity ity | ay
segnents 54 i As the parity\syac blofks arpleckted 4t thecend of sach of $hevsegmentsdand Bhe mnfnbering her head
t hus reads thgs aht;"r%gnotﬂl&l‘s & SHAEhSY) Reflod ] 8

i nclusive. Th I{réc I ?y (ge _rre&te$) ,49%%%“82@?%53@_@?’{325%%&&15 mai n
sync bl ocks, B "ﬁjéfg.?‘? §@Bﬂ’fg‘ﬂ¥ r o datde the mprahering, of those) trick pley nat i on
contents as r gyebldeks comprising (rial’piam yenaitk QndiMigedand SirOh@theipfoctsiase meync bl ocks
and further, E}BQ&&' . t wce .30

The trick gAay seg#gr??%a%cs).r t"%e Plgd;{%thi&?reggm%g’ﬁ?%é’?glroépr%'ﬂ?f&sfnﬁg?f“%ﬂ"é’ed can be
real i zed a$? e%pBIPEPSRESF 1ok of indepersient ofiihe gumberefiiiow magyeigk playysiinpblogksrber i ng t he
mai N sync bl oediprisifig puiityl da@ afe’ gréedd, Which is the first sync block in the aux:

recording area 8 in [ ‘Ut”?bES Wr}{ch'stelatsyncblockinthe
area 12a in the trac iygxf’%%ek%'?/knéay Y B RSk PymYeHRs ggg’&ﬁ@l}{ﬂ "§i.p§( sigpal (5128 ¢ he
sync bl ocks i Fepeeductiencipead)wiliche discusgd. lo the i riérved bf/ene rotition of thkbead drmync. '
bl ocks nunber gging feptdduchiSn htiifd MBI tifes Feprbankelod PediSmb AR b3k ¥R d§Pet 1 tions
of the syng . . . .
S azimuth angle scans the trick play segments 34.i(+12), where i runs from 5 to 8, and the

other head scans the trick play segments 34.j(+12), where j runs from 9 to 12. The first 12

sync blocks in the segment 34.5(-+12) have trick play sync block numbers running from 0 to

11 inclusive. The first 11 sync blocks in the segment 34.6(+12) have trick play sync block

numbers running from 12 to 22 inclusive. The first 11 sync blocks in the segment 34.7(+12)

20 have trick play sync block mumbers running from 23 to 33 inclusive. The first 11 sync blocks

in the segment 34.8(+12) have trick play sync block numbers running from 34 to 44
inclusive.

&

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
25 34.10(+12) have trick play sync block numbers running from 57 to 67 inclusive. The first
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
30 blocks respectively in a segment, have the same trick play sync block numbers as the sync
blocks from which they are repetitions.
The trick play sync block numbering described above is valid for all groups of
eight segments 34.i(+12), where i runs from 5 to 12 inclusive, and where i runs from 13, ...
16, 1, ....4. The trick play sync block numbering from O to 89 is thus repetitive for each

SUBSTITUTE SHEET (RULE 26)

Printed from Mimosa 04/06/1999 14:08:12 page -24-



bl ocks 29 to 33 inclusive. The sync blocks in the segnent 54.1(-24) are the
sync blocks in a track nunbered 43 to 57 inclusive, where the sync bl ocks
nunbered 48 to 52 inclusive and 53 to 57 inclusive are repetitions of the
sync bl ocks nunbered 43 to 47 inclusive. The sync 5 bl ocks in the segnent
54.10(-24) are the sync blocks in a track nunbered 57 to 71 inclusive,
where the sync_bl ocks nunbered 62 to 66 inclusive and 67 to 71 inclusive
are repet|t|on§m8?w?ﬁ% sync bl ocks 57 to 61. The sync bl oBREBR0{e .segnent
54.2(-24) are the sync blocks in a trac® nunbered 71 to 85 inclusive, where

the sync blo %eS0,iAcl Usi ye .and 81 to 85 inclusive are
§dtaio WFRE b ok th the 1o UG HBLYGETGodR

repetitions o &_ Chuber e inclusive. The sync 10
bl ocks in the segmenNesthq trick play syng elockinumbeying fop the feusthitnick play sigodl (+12nber ed 86

to 100 incl usépvaucﬁamgeantvmeb&m&séal RGHKSHTUEHRRIGH ofklrofaion? tleHeddtithnie and 96
to 100 i ncl U%I ye are re et ns of tg sync bl ocks 86 to 90 I ncl usive. The
" 5%%

sync bl ocks SORHefEPredy ?F“?ﬂ?“ rack
nunber ed 128a21mum4&gl¢ mﬂm@mﬂgplwhegmmsH&l(agnmhhébmhsfrmﬁmweddilﬁis to 137

i ncl usi ve angubd¥ad s ]sg%e;ng [ s of the
15 sync bl ogﬂxs nunbere‘% lgééﬁ% 32 In@ﬁa&%ﬁ@?h&?&ﬁﬁ?dfﬁ@%gﬁ%g@bl ocks in
the segnment SYACPlcks ip she segmentidl) S(-12) ave frick play sy blpck pumbrrs Finging fiem 01t0f t o 128
i ncl usi ve, whihsivé. mnes;snmdyhm&mmme@ﬁdtmmmaae&acmmlsywm&kand 124 to

128 inclusiv n 0 4 118 i ive. The
sync bl ocks ?ﬁ%eﬁ%%&#ﬁgﬁlgw‘? gif{eeﬁnl‘nosgm 1%’I o@%g ntiatc;l(g@

nunber ed 187 bav hlqkjplqqubéqclsemhmémmgﬁ@m@pmz%in@m Therfisss 18 dynt blockso 166

i ncl usive anciln&Qseghbﬁemxpm)hévempw&m&@mw&mﬁ&@ &bﬁb@%sgof the sync

bl ocks nunbe Sl ve. ock Ln t he segnent
54.13(-24) a "f‘ﬁ%z@ﬁﬁ?t gqlﬁﬁ‘ir:é #ﬁmg‘et*’?%'&‘ﬂt%yt?z’g@&é c?y’TSb)‘“?‘ncl usi ve,
wher e t he symumbgromiEngfionbé) ted9 intBsiveo ThoRrst llﬂcsimsbilom mﬂtl s¢gmemsAnc-19| ocks

nunber ed 153 ph ohdfpidy'y mdcyﬁuﬂeﬁraﬁagwofnlmés@ﬁmash@ B ti Sroppoer ed
143 to 147 i nclusive. X@% bl ocks™i n the segnent 4 are the sync

bl ocks inld t“?QERegE'S“”HﬁH?é “ﬂB‘WW“&Q@*W%W@“gm e sync bl ocks
nunber ed 190 ifcinsi®#® Ahe fiest m;symeblmdmll&‘:'segmhnﬂ%GmuhtﬁnM@l@rspndtﬂmt I tions of

the sync blo the
segnent 54. 13‘?‘55% Al ﬁ]&%ﬁm% i, 6 3 6539mc Bl I oD, 4oy 12
i ncl usi ve, whaYedrigkplaysypecblosk eerﬁ@a 801¢8% Bcl&sae | ncI usi ve and

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

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

The trick play sync block numbering described above is valid for all groups of
nine segments 40.i(-12) to 40.i48(-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

25 the -12 times reproduction mode.

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

30 other head scans the trick play segments 48.j(+24), where J runs from 10 to 18. The first
five sync blocks in the segment 48.1(+24) have trick play sync block numbers running from
0 to 4 inclusive. The first 5 sync blocks in the segment 48.2(+24) have trick play sync block
numbers running from 5 to 9 inclusive. The first 5 sync blocks in the segment 48.3(+24)
have trick play sync block numbers running from 10 to 14 inclusive. The first 5 sync blocks
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t he sync bl ocks nunbered 181 to 185 inclusive are repetitions of the sync
bl ocks nunbered 30 171 to 175 inclusive. The sync blocks in the segnent
54.6(-24) are the sync blocks in a track nunbered 214 to 228 incl usive,
where the sync bl ocks nunbered 219 to 223 inclusive and 224 to 228

i nclusive are repetitions of the sync bl ocks nunbered 214 to 218 incl usive.

The sync bl ockg,.i e segnent 54.15(-24) are the sync bl | track
nunber ed 200 t§’° I'ncl usi ve, where thg sync bl ocks nunbg%%gﬁto 209
i ncl usi ve and t he sync bl ocks nunber 4 210 to 214 inclusive are

bl ocks in thgpéeﬂ,rr\?\ﬁ,t@' b4.7(-24) a I a track nunbered 242
to 256 incl udPsIvey e fizst § sync blocks inthe sagment 48456+ 24l have wick plap gync plogk usi ve and
252 to 256 i rmimbers waniag from SR tikcRiive. Uhe FRES 545 Slokis HEKS s az.@?ﬁﬁ to 246

repetitions %&W“‘m%hﬁe%ﬁ'ﬁ%@g’g‘é&gﬂﬁgwhﬁiﬁ% ghe sync

i ncl usive. 5 . bl oc | I L he.seqgne 4. 16(-24) are the
sync bl ocks i?ﬁveamﬁ%l?ksyﬁcu%gﬁg%&%ﬁ%@ﬁ{%tﬂ?ﬁ&f"%&'[ﬁﬁh f”%‘é "g‘é‘ﬁc bl ocks
nunber ed 233 in geseamentA8|7(rs34) bavg fritk phap sy hivckiumbkrs ruroinp 6om 30 ABB t 0 242

i ncl usi ve ar endiive! Theifidd S sy blobld iﬁmggeﬁggqgg(mmggﬂk Qﬁsﬁn?bl%@l@ i ncl usi ve.

The sync blocks.in the se nt, 54 8( - are the sync bl'ocks 1n a track
nunbered 271 ‘%“8“’“‘2’%%’“1‘%5?1’355@,39\}&%‘&°-t ﬁ?&ﬁ&“ﬁplﬂg%é“‘ﬁﬁm%(}sﬁff@‘lo 280

i n%usi \ée an chawtriclopldy syue @S nimbeksirgining fromedor e @4 inclusived Theofirst five spienC E)l (2)C;<S
nunbered 271 f Bhel o \Vi6¢ | segnent 17(-24
are the sync %ﬁ:‘)%%?eisn gmtsd r8 }gg&wﬁﬂ%ﬁ%@%%@o |%§:ﬁ'§§%§?’naﬁg’r t he
sync bl ocKE ABsEE-the SiEdS g dlogksiinthe segment 484 +H2fchave triek Mayownesblerkmber ed 267
to i271 i ncl ugmmberarueningfoant 50 oA Snchuivd. ITRe NS syt mg‘gim%&d‘gﬂmﬁ 26&
inclusive. T | n . 18(-24 et sync ocks in
a 15 track %@%&gf@@(gk g%n@@% i \?&%é&?@ﬂ)@ Zéfn@“&e SSB‘Z&% nber ed
290 to 294 i riehgsssment48d3(34) haye tpidoplayneyhe kipokammbers muaningt frami 6t 66f t he sync
bl ocks nunbe rimghsi& 5Tkt Girs? 8 §ynt: Bk % mesegamdas.lﬂuu)meqaa&uygsgg.gé gidcon of the

S

head drum,.dur.i a -.24. tipes nponjnal _reproduction node, nc bl ocks
(18 x 15 s}f/nc"“E‘F%%ﬁ“s“)’“%fF‘m? B SRy Jhe gﬁﬁ?&%@?ﬁ“hmm Segment 48.1

5(+24)
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)

20 have trick play sync block numbers running from 85 to 89 inclusive.

The second group of 5 sync blocks and the third group of 5 sync blocks in the
segments are repetitions of the first group of 5 sync blocks in a segment. Those sync blocks
have the same trick play sync block numbers as the sync blocks in the first group from
which they are repetitions.

25 The trick play sync block numbering described above is valid for all groups of
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 0 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

30 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 54.i(-24), where i runs from 9 to 18, and the
other head scans the trick play segments 54.j(-24), where j runs from 1 to 8. The first five
sync blocks in the segment 54.9(-24) have trick play sync block numbers running from 0 to 4
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information signal are read fromthe record carrier, which is the sane
nunber of sync blocks 20 as in the +24x reproduction node. Figure 7a
further shows a portion, nunbered 54.19(-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 sent case, the head having the secongcﬁﬁkgm&%. As the
| ocati on shown es the subcode signal 25 recording portron, it is

possible to read the information in the?subcode signal recording portion,

also in the - % nﬁgﬁgpwgbhgﬁwag&g&np& fgggg) %Béot\;};ggg‘éve sync bl ocks

for each of t var’i ous heir own

trick play smbﬂbﬁ waNng-feehé fq %’gﬂ“ﬂ‘ﬁemrﬂf%}i sw&z;m@ym@emm K6 i ng t hat
Wi Il be di sCuawatcl sy syhchldch dmiithsk rhing Homf 10614 muﬁwan&st sk BeRye to

gener a1 r ul o % i g4 18GAY R B b 5% P o miiw v
nonm nal an8 -iﬂbhlsnorﬁ‘hnﬁks;ﬂynwbdalmth@@gmméklmw Wﬁ#mktsbm&e read

during each ngyMEdlhall fém 200 28Rtk 49 filst$ynd SioRinTH Kopridn 9§¥§ﬁ(%rfp“ sing
information of the trick play S|gnals mgglsestlon and_10 sync b ocks

conpri si ng pdRYetyck play, sipchiopk {19 Fincipyive, The st Sopprciecks,, o
nunbered 0 tGn%s&gmimi&lﬁ@)havetrhkphy@mblbdkmhbahnmﬂwﬂmmfoaald during one

revol ution of , Where the
trick play sync ﬂbfhﬁggﬁglgg’mfhw :g%&'gﬁén: ?quaqmeotq%%pgnreaﬁ by the head
havi ng t hd0f mu@beramﬁomﬁ@@mcb!m tweév&sm@eqksmah@em& 4240 to 99,
in the order uamﬁckm&vsqﬁbm&m&uawe& rﬁmﬁﬂaﬁrmn@wm&uﬁ@vmm:%e%ct he head

drum where e trick figst tric nc bl ock
Compr i 51 ng. pdeEym R selraR 3N B Pl b oSk b g B S 1T .

azimuth. (b) mqlns:vs Hhe tfirst § lsyno blagksdmthe shgment 54 1(:R4)havd @ick playrsynablock n total 180
trick play s)ymbdd RiakiSs 68 50 to 54 inclusive. The first 5 sync blocks in the segment 54.2(-24)

15 have trick play sync block numbers muning from 55 to 59 inclusive. The first 5 sync blocks
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

20 in the segment 54.6(-24) have trick play sync block numbers running from 75 to 79
inclusive. The first 5 sync blocks in the segment 54.7(-24) have trick play sync block
numbers running from 80 to 84 inclusive. The first 5 sync blocks in the segment 54.8(-24)
have trick play sync block numbers running from 85 to 89 inclusive.

The second and third group of 5 sync blocks in the segments are repetitions of

25 the first group of 5 sync blocks in a segment. The sync blocks in those second and third
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 block 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

30 sync block numbering from O to 89 is thus repetitive for each rotation of the head drum in
the -24 times reproduction mode. ‘

The trick play sync block numbers O to 99 require a 7-bit count word, denoted
TPSB#. During a scan of the record carrier by one of the read heads in a trick play
reproduction mode, at maximum 55 trick play sync blocks are read. So, when taken into
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read during each revolution of the head drum that is 2 tines 90 trick play
sync bl ocks, as 10 each trick play segnent includes a nunber of 90 trick
pl ay sync bl ocks and one repetition of each of those 90 trick play sync

bl ocks. Those 90 trick play sync bl ocks are again 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 reproducti on node, where the sync
bl ock having t OM¥#BEr 0 is the first trick play sync bl FEFBHANN s read
by the head having the first azimuth. 1526 (c) for the trick play speeds

+24x and -24x nomnpal, .in tqotal 270 trick pl sync hl ocks e read during
each revol uti 8%°6t &f%’dﬁ%&ﬁ"&l ucl‘“ﬁé?m‘}“sw%‘ &?Wﬁ%ﬂ o gy ?”EW@ b\ aséﬂ‘c
bl ocks, as eacdunt wird RSB¥ ssthesygerelork nimbrr ofithe trigk playriyee blotks 0@d theiebk sapingy sync

bl ocks and t wgnd Gikihgd & P e @k P1ad fsyrc BRER o theltbdofdcaRtlerY SYnc bl ocks.
Those 90 trick play sync_ Dbl ocks are again nunmbered O to 89 inclusive, in

nb
the order in which th&ke Lhibticlplay syns blork npmbers TRSB# gapcbecatvansddR 8 of the 20
head in thest followinp way intccthe 6-dinmimbers RSB#te, where the sync bl ock having the
nunber 0 is the first trick play sync block that is read by the head having
the first azimuth. First, the trick play sync bl ock numbering for the first

trick play signal (+4%1RSB¥stnals theSreasysigaifivanypitsiof KBSRY, ¥hedieed. In the time

interval of one rotat iRRpRAY synb BlotkoRehbélid haliélikian50 aficeigs oduction at the +4
ti mes reproduction sp

eed, the f.irst he avin he first 25 azimuth angle
scans the trick play ?§§ﬁ§ﬁ¥m§EF%R Awmﬁﬂﬁﬁf%%m§9ﬁ%ﬁ“ﬁ%ﬁ@”%cans the trick
pl ay segnmed® 22.6( +4) haviiigahef firstarim anglac bl ocks in the segnent 22.5(+4)
have trick play sync bl ock nunbers running fromO to 44 inclusive. The

first 45 sync blocks in the:se t 22.6(+4) haye trick pl sync bl ock
nunbers runni ng from 4% Q%’W'WWW/@?%% s’ﬂ“@‘é“%'i’ﬁé”ﬁ%ﬁ%ﬁs in the
segnment 22.5(+4) conpadsing the parity 30 information, follow ng the 45
sync bl ocks nunbered 0 to 44 inclusive, have trick play sync bl ock nunbers
90 to 94 inclusive and the five sync blocks in the segnent 22.6(+4)
conpri si ng¥he parit yReoRsTsipRine e trick play sins flogkmmber upomrepmdustiqadn g fgker ed 45
to 89 incl usi pRy nodyR réalized kn b SMlowBH®ayd| ock nunbers 95 to 99 inclusive. The
trick play sync bl ock nunbering described above is valid for all the pairs

2.1 The 6 least significant bits of TPSB# equal RSB#, when the

RSB# is smaller than 50 and the corresponding trick play sync

20 block is read by the first head, having the first azimuth angle. The
7th bit of TPSB# is then taken *0".

2.2 Otherwise, TPSB#=RSB#+40.

25 Next follows a table showing the trick play sync block numbers TPSB# for the
+4x trick play reproduction mode, where the head having the first azimuth reads the trick
piay 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.

30
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of segnents 22.i(+4) and 22.i+1(+4), where i is odd. The trick play sync

bl ock nunbering is thus repetitive for each rotation of the head drumin
the +4 tinmes reproduction node. It is thus interesting to note that the
trick play sync bl ock nunbering in a segnent is discontinuaus across the
boundary between the sync bl ocks conprising the parity 5 information and
the ot her sync ‘bl ocks in the segnent. Next, the trick play sync bl ock
nunberi ng f-or WMI8BR¥ond trick play signal (-4x reproduct PEHBIHUEW) will be
di scussed. In the tine interval of one Zlotation of the head drum during
reproduction at the -4 tinmes reproduction speed, the first head having the
first azinmuth angle scans the trick play segnents 28 12(4) and 28 11(-4)
and t he ot | T1e LI TCR 1O S PETT : y
28.9(-4). Thg
sync block n

rick play
,nc bl ocks

U 10 _ZZ e usTy

In the segnme trick Bla 9sync bI g from?23
to 44 inclus Sync DL DT : have
trick play s nc bIo runni ng fro THe first 22
sync bl ocks M U SCQNENt 28. 9(4) 1D nave t1Tcr pray sync prock nunbers

running frome68 to 8 n Sy, ocks .t he segnent
28.12(4) conprising t %ﬁ‘lén%g%?soé H#-ornav?ot‘)’?f lpefckﬁwl"grvﬁaﬁgd Ne 23 sync bl ocks

nunbered 0 to 22 inclusive, have trlck play sync bl ock nunbers 90 and 91.

The t hree SY =0Tt =t =g PO

I nformati on, have
trick 20 plxv 1 5 bl ocks
in the segne hS|ng Phe‘ﬁhrlty i ng the
23 sync bl B7—TTCt oSt vc, trave—tTTTk pl a; SY1C

nunbers 9 a ync bl dcks*in t he segneﬁ? 2 9(4) denpri sing

the par|ty | N1 R 5 B ] B P B O N B AT

Fﬁg=FﬁE=??ﬁﬁﬁﬂrﬁﬂ s
I ncl usi ve, have trlck gﬁay ock numbers 97 to 99 |nclu3|ve
The trick play sync Bf ﬁffﬁ%@?‘ reeFad @hlp. g valng o4fe given i dhe; fﬂ“’?‘@r“ngﬁrl gr oups
of 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

15 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 smalier 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.

20 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

25 ’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 b, to b, of the byte 72 of the main header area 61, are

30 available for storing a trick play sync block number TPSB#, although the TPSBA is

expressed as a 7-bit number. The 6-bit number that can be stored in the six bits by to bs of
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four segnents 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 bl ock nunbering is thus
repetitive for each rotation of the head drumin the 4 tines reproduction
node. It is further again interesting to note that the trick play sync

bl ock nunbering in 30 a segnent is discontinuous across the boundary

bet ween the sync bl ocks conprising the parity information and the ot her
sync bl ocks i nWoleBs4@gnent. The reason for choosing the oPEEPY¥IOYccurrence
of the trick play sync blocks and trick 28l ay sync bl ock nunbering for the
+4x and -4x trick play reproduction node in the way as expl ai ned above is
as foll ows. Tﬁ?gﬁﬁﬁ%F@@m & -advant age that carrying out an ECC

encodi ng on the tri ckfusheya tliak play speedlidendfiae isosrorejin ibe itk plag syncdiagks. ket ur e,
or, if the E ' | Seide ' th ' | @y data upon
recordi ng, E%c%g’?fg%%ﬁgéﬁﬁ%y_ eg%@%‘r‘@%ﬁ%ﬂﬁ% *r :é?zr% uc%ﬁi‘t%n@?ggg ure. The
f or mat enabl e¥ord suffiges for spph idepification B ybit Gigk playgpeed ddentificy wordyis prared iy ¢t 1 j ck
pl a_ytsync k¥ g?k&{(dmam ﬁiﬁ(bklhﬂdﬁﬁl?iﬁhﬁé%ih bﬂnﬂ&ﬁﬁdnﬁdﬁ@&i%ni@nﬁtﬂﬁ tgeth
parity sync blocks.are lpocate end. of . each o . e s, an e
numberi ng of ?ﬁ‘?slt?ﬁe EtWimﬂﬁeo%’g‘sﬁ?yg%mgbﬂ?f%ﬁ‘é’ﬁd&?’?%?é@\t?é&tp%gq’?ﬁ%"él’i ng of
the 89 trick ickhplagspal ikngfidddy (@ 2hit Bek playopesd idewsificcorheing 8 ek playgydcr eal '
information dgbd,fol M€ saPRE il MO fodkard BOREbackvlards dRbcidn, THEBydYR GheSHGRPT | Si Ng

"real' data remmins unchanged and can _t hus be ﬁ%ocessedwln,the r.epr oduci ng
appar at us i nd&pB fgmn hspd e pecfispre B gon e used fac s 1 T’ﬁ%’ parity
data 10 ale Noespewrificaly, the 2;bitword yde@endenbe didectivh élextifet such alfat the @-birtany tri ck
play sync bl ogks . mysﬁia ity syd@biBci feddf o5 £ i?ﬁ?udmfefa lafe Pl ay
sync bl ock nuﬁé@tﬁﬁg_ or t % t%hr%ﬁﬁr?c gﬁgy s?gn%fp +12X reproﬁtction
speed) wil | béirgtione fhilsbthe 2-bf worle 11 imeansitiet e fick PlaY syaim Blogkols mesn for gftrigkhe  head
ﬂr u 31 hdu.r | NG pIRPEPRSIUS tie Qéverds qii'dﬂﬁ)n:"lnjaatllifidnf,m&hd’ulﬂrhﬁ @eteCthatQre tlﬁtpegq,—_ ‘oiranfirst
ea aving t rst azi mut h.an scans the,tr segnent s
341 (+12) w0 b 0 pe PR Y i Aok i sblaf i i
15 Normal play sync blocks as well as trick play sync blocks may comprise
dummy data. That means that the data area 64 of such sync blocks comprise useless
information for the trick play speed for which the trick play sync block is meant. The 2-bit
word b,,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
20 direction identifier at that same position in the byte 70. In that situation. the two bits b, and
b, 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:

b;.by = *00’, means dummy data for 'normal play’.
25 b;,by = *01°, means dummy data for trick play forward.
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,,b, = *10’ could have meant dummy data for trick play forward and '01’
30 could have meant dummy data trick play reverse. .
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
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ot her head scans the trick play segments 34.j(+12), where j runs from9 to
12. The first 12 sync blocks in the segnment 34.5(+12) have trick play sync
bl ock nunmbers running fromO to 11 inclusive. The first 11 sync blocks in

t he segnment 34.6(+12) have trick play sync bl ock nunmbers running from12 to
22 inclusive. The first 11 sync blocks in the segnent 34.7(+12) 20 have
trick play sync bl ock nunbers running from23 to 33 inclusive. The first 11
sync bl ocks i nWORB#343gnment 34.8(+12) have trick play syncRGIBSO0Bnber s
running from34 to 44 inclusive. The fi2%st 12 sync blocks in the segnent

34.9(+12) have trick Mﬁ aé c bl ock numbers running from45 to 56
i ncl usi ve. THFEoring af MYKHG ?Fh%’ M feseed aprier ghetsdimpcstampoaye added wpn MBEG have
trick play spasketoponcikrivalimib et padketrinsubgqietttytedardel OUgdR réproahdtion, ke padike first 11

i ng 1 1 om"ER A ROHER cuiter 1 il e CgonPiof sk A oPRE Jo0PE N
34.12(+12) hmymsmemaobﬁaymgyﬂan@mmommws runni ng from 79 to 89
i ncl usi ve.s The SeCOﬂFig&&l@ého&s?hMﬁ%m nqﬁék@gwhﬁmtméb Soryf st he first

11 or 12 syn bIo ks |veI e t same trick
pl ay sync bl %%'E&)ﬁ‘u S?Iefyﬁc @’ﬁ’?%ﬁ“\/ﬁa ﬁ?e tBﬁ’e repetitions.
The trick pl WWYMUMS rfuﬁbepacmhddsdmmchmb(bytes lnng,wa;tqrd ihdee dah| groups
of eight segws@o@ﬂmlf&stofltaammrbfoch a&mﬁynﬁyﬁ%&#&& Eﬁd}ve and

where i runs from 13, tric sync nunberi ng

fromO to 89p“}°§°‘P‘i‘?l§%°“’f’é‘b@F FWWWB‘F“E%H‘FW%GF%‘F&YWBF% ABe head drumin
the + 12 10 rmmaimpsed;mtafmmmacmem stofield én the datardal 63y ofStisecduli@pde Number i ng

L conse” Mt U S ) RRSRE b B 1
repr oduct i onheafer t7PreTh13112 shopprinsfignee il oMaretprasisely feactime stamp fori ‘permakplaytiddmmvi ng t he
first is 22 bits long and is stored in the last 22 bits of the packet header 75.
The 22-bit time stamp for the *normal play’ data has been divided into a TSL
15 (time stamp low) portion and a TSH (time stamp high) portion. The TSL portion is 18 bits
long and runs cyclically with 2 modulo value of 225,000, for an apparatus in which the head
drum rotates with 1800 rpm, or with a modulo value of 225,225, for an apparatus in which
the head drum rotates with 1800/1.001 rpm. The TSH portion is 4 bits long and runs
cyclically with a modulo value of 12. Upon each return to 0 for TSL, the TSH value is
20 increased by one. '
A time stamp counter is available in the recording apparatus to be described
later. For the generation of time stamps for the MPEG packets for a 'normal play” .
information signal, the time stamp counter has a period equal to six revolutions of the head
drum. The time stamp counter generates, in the present example, the 22-bit time stamps in
25 the form of count words with a clock frequency of 27 MHz.
Trick play information for a specific trick play speed can be obtained from an
MPEG data stream by retrieving packets comprising I-frames, well known in the art, from
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
30 - available for the generation of time stamps for the MPEG packets for a trick play
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
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5 azimuth angle scans the trick play segnents 40.i(-12), where i runs from
5to 9, and the other head scans the trick play segnents 40.)(-12), where |
runs from1l to 4. The first 10 sync blocks in the segnent 40.5(-12) have
trick play sync bl ock nunbers running fromO to 9 inclusive. The first 10
sync blocks in the segnent 40.6(-12) have trick play sync bl ock nunbers
running from210 to 19 inclusive. The first 10 sync blocks in the segnent
40.7(-12) 10 waven4ssi ck pl ay sync bl ock nunbers runni ng PEHRISELYP, 29

i nclusive. The first 10 sync bl ocks in Bfde segnent 40.8(-12) have trick
play sync block nunbers running from 30 to 39 inclusive. The first 10 sync

bl ocks i n t he"oSBa) Bigk tima sfargps. ﬁ)a’iﬁv@ntersm hf#P)aRP"‘??n'ESLb‘I“B%‘W" iFAOEI2  unni ng
- from40 to 49n¢dumlvume 0£225,006 féri an apparhfis mywmchhhmbﬂ;drum rdsdns withO18e0 ipm} @Or 1( 12)

have trick pI I The
first 10 syn E&“ob\}gﬁg @sﬁ%aﬁe %8’“2‘%‘%‘?6 1’tgt%‘wﬁﬂay sync
bl ock nunberslsﬁ@!hﬁ?h@mf M%ﬁ PP@‘”B‘S 2|bﬁ%l°%wwsmcﬁlvmamd@9ﬁ@“m ocks in
the segments 44).tion dadh réday & ¢ fol TSL, MleASHS Vil ib infredsed ida8 r&sﬂéﬁlﬂtl g from70 to

Z?a'y”i'yﬁi'éfowmﬁef g = s b o A 8 i e 16, s

bl ocks i n t hestdmpi coimteylipgeriodicywitinthe pnelyevolutjornr of thethead dywrs. The timie @tatdP counter st 10

sync bl ocks i@sﬁ,c&g,g{gg%mtﬂ;qlgﬁsm& ofnfalif frefthdY R s0Ck nunbers as
t he sync bl ocks” from whic are re etltlons The rlck EI ay sync bl ock
numberi ng descri bed a%@%bvgmemmmf'eﬁaa@m&d%ﬁ Af the fistef it s

40.1 (-12) 100 stbsequefk(trididplay spnd biscks/ie which e MBEGetiat corrésparmithg ko thisfthee tri ck pl ay
sync bl ock nugmlﬁir%ggm{l olyr t{} 89 is thus repetitive for each rotation of
R - |

t he head drum mes reproduction node. Next, the trick play
- sync bl ock nunbering 4‘@Pnsrqii@aﬁlieﬂohstwgékmplqu@gﬁﬁkP’@%Mﬁbloéﬁrﬂ@’émst i on

Zpeed) de |1 beriglé %ﬁﬁﬁ%s&@%ﬁu&dﬁ&ﬁlﬁ@ﬁc\@&kﬁﬁm&tl{e(ifaﬁpbxgﬁactﬁ% i Pe h;aad
rum during re uction S re i.on spee e firs
head havi ng tﬁ‘(‘—f%%" ?@Y&F“‘Wéﬂy@ tch% tﬁfagg% gﬁ? p§

48. 1 (+24) , 15nhteacks Wherqmgsemcbmiaismbﬁcksandecbﬁai 30 ot her head scans the trick
play segments 48. J(+2F})>mu¥éﬁﬁ{%tain Wtoftﬁ%gpgrt &k&sano-ﬁhﬁ‘al&icﬁﬁ ¢ € Sync

bl ocks in the sef( +24 Fave rick 3 chy bI O(i< n% rs runni ng
from bloc erforthe o trick play sync locksm hich the etlssmr

be derived, using the following equation:

20 NTPSB# = int [(k -+ n/N).90/4],

where NTPSB# is the nominal trick play sync block number, N is a constant 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
25 1800/1.001 rpm, n equals the decimal value of TSL and k is the decimal value of TSH’.
Next, the two subsequent trick play sync blocks are recorded in specific -
positions in one or two tracks on the record carrier. Those positions correspond to the actual
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
30 play sync block and the nominal trick play sync block number NTPSB# derived for that
block is now as follows:

NTPSB# - 45 < ATPSB# < NTPSB# + 45.
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O to 4 inclusive. The first 5 sync blocks in the segnent 48.2(+24) have
trick play sync bl ock nunbers running fromb5 to 9 inclusive. The first 5
sync bl ocks in the segnment 48.3(+24) have trick play sync bl ock nunbers
running from10 to 14 inclusive. The first 5 sync bl ocks in the segnent
48. 4(+24) have trick play sync bl ock nunbers running from15 to 19

I ncl usive. The first 5 sync blocks in the segnent 48.5(+24) .have trick play
sync bl ock -nuniY0 8343 ni ng from 20 to 24 inclusive. The fiRCIABOYHIhc bl ocks
in the segment 48.6(+24) have trick playlsync bl ock nunbers running from 25
to 29 inclusive. The first 5, S nc bl oqcks 5 in the ssﬁgent 48. o%;24) have

trick play sync bl ocK® g%, & that B-posision wheso a itk play sxpg blogih e iy st 5
sync bl ocks |mcludngmg}frentckpayM&)redommmemk@nabemcahﬁwdkmgmbers
runni ng from Vi f I ment

48. 9(+24) hav%a%'ﬁagépm H&huﬁﬂnﬁ gggﬂnaﬁg ers r n%?(ﬁ%e qt&p%mp%@ﬁ‘p

i ncl usi ve. Thiave Pqeéfec‘l'ffl%s% ﬁéhenh“if?memow forgoring ghewad taaeawemzhp)reqeaﬁ/e trick

pl ay Elynckbsl thh'xeﬁ\iﬁﬂﬂ odilbtibz Igseg nbtrbe Mdodlrgd. qhéaaowformwinms M&B l:nlhftrii:t :rts)t 5
sync OCKS | { e nent ve .t | & ync C nunoers
runni ng f rom‘gl ﬂ%?mwgg}g%@glﬁ?%s&a%{ %&fgaq“nmicﬁés rQﬁgment
48. 12(+24) hamual miumpmay agmpekceatiene RateruBis eeven whnnmqqgleﬁ ingme&Hertop a59

i nclusive. Theef irdchlit B aSHIRE i BEHiSK piiy BB 1§m9£ckﬂﬁtsje§ﬁéé21_ﬂasﬂﬁve trick

play sync bl ock yrrher s_r unni from60 to 64 inclusive e first 5 sync
bl ocks in the" %WP"A’B‘?‘T&Q f°Uhave trick play sync block 15 numbers
running fr8¥m 65 to 691Herimﬂnulsigwg1ab‘mesfahdsaraﬂtlrewlckﬂldydnfamanansignﬂssegrrent

48. 15(+24) haygdeiiof heRbdd gJﬁLrQQti&h&'l %éd&HP% Af‘L (Sﬁg}bcg%ave trick

inclusive. The tfirst 5 sync In t segnent

0
play sync bl oBHeUIFIRAGS SiSTaRns ey therternpiay SYI{SWP%BH@%PWHWW@M 5 sync
bl ocks i n t hemagATHSBA B0 (recadrddd dusigthé prleﬁkusﬁévahm&lydﬂﬂlehkmﬁfmﬂ,m&r S runni ng

from80 to 8%&%@@#& chq;ggheh{%y& £ tﬁg&%an%%&'ﬁ WF%@P% %g%g‘g.gw(*?“)

20 have tric ers runni ng ive. The
second gr ol mfmaxw@blmko@@ermsw%m frepadef gm@e gfbsequent revolisiogokthe i n t he
head drum.

Next, an apparatus of the helical scan type, for recording the trick play
information on a Jongitudinal record carrier, is described. Figure 13 shows the recording
apparatus which comprises an input terminal 111 for receiving a video signal and a

20 corresponding audio signal. The video signal and the corresponding audio signal may have
been encoded into transport packets included in an MPEG serial datastream, well known in
the art. The input terminal 111 is coupled to an input 112 of a 'normal play’ processing unit
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

25 the ’trick play’ processing unit 116 are coupled to corresponding inputs of a multiplexer 122.
The *normal play’ information as well as the 'trick play’ information will be recorded in the
main area recording portion 12 of the track shown in figure 2.

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

30 related documents.

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 multiplexer 122 and the generator 124 are coupled to corresponding
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“from1l5 to 19

segnents are repetitions of the first group of 5 sync blocks in a segnent.
Those sync bl ocks have the sanme trick play sync bl ock nunbers as the sync
bl ocks in the first group fromwhich they are repetitions. 25

The trick play sync bl ock nunbering described above is valid for all groups
of 18 segnments 48.i(+24) in a group of 48 tracks, where i runs from1l to
18. The trick S%ﬁ% sync bl ock nunbering fromO to 89 is thus repetitive for
each rotation B¥2head drumin the +24 times reproduct PERIREEM30 Next

the trick play sync bl ock nunmbering for he sixth trick play signal (-24x
30 reproductjon s eeg% wi |l be discussed. In the tinme interval of one

rotation of tWEtHOFAY CHPRAATTHER ForRser Wh 1261 ibe pReF camrectippeencarar ynitnl26 is
reproducti on epehif chryingf dut & érrdn earckctivh\encdding Brep dnl thés tnofiial piwl’ lvidd@he scans t he

trick play se h Gt ]y\@@r Eig nd t he ot her
head scans thf%??f)ﬁnﬁét?y iszﬁgg?e @fgﬁa&xﬁﬁgsﬂg e;gkh%ﬂpﬁzk 8% to 8. The
first five sy ROty 1 @c ingopprtion 49 én figur apd mythsync bl ock
nunber s rumlmmfn}im&tne&yﬁkblocm 56 IfigSrbs/Landi0e first 5 sync blocks in the

segnent 54.10(-24) haxe tri.ck bI ock nunbers nni, n from5 to 9

i nclusive. The fi rstaé’esynmﬁf%&aésﬁ%&? é?" BHIS 8¢ i ck
play sync bl om@mmonrfmm#chlﬁlomsmasdlowamﬁgntmlAfercoﬁbmﬁdnrostheS sync
bl ocks 1t heagaupab ookt 4 2\anbiolend e B 6 BhISK IMREES runni ng

ncl usive. . The first s inthe seqnen

54. 13( - 24) ha?}’é“”teir‘?“e%‘“ﬁl‘sa‘?“%ﬁ'& %l“BeRmPﬂﬁ%%sngl Therfhanggl epsoging mn%dcpuzm
i ncl usi ve. 10Thte kicpditg Whitdghis woll budem ih me'ah.eFosegemmpleBﬂsu&lﬂéha%l)cohﬂg’e trick

play SYno: b Ofekrdli DGR YiNAGL KOUSA 10,42 dlghiBh ¥Pge RUSe st SYC

bl ocks in the segment 54 Of FEFBESs runni ng
from30 to 34 incl u5|%°“‘PPh%f¢qqh§¥'°15n@9lﬁE“%1 GWupbdtmenmmgmémvnﬁﬁg 16( - 24)

have trick pl mn 199,116 Which @ dadibtreaiii GbBGIES with! B8 e Sdihg Wi 139 istrordla inthd 4} Ve The
mber S e B850 ool B TR by o P | @i
15 on a rotating head drum 146. The wme heads 142 and 144 have head gaps with a mutually
different azimuth angle, so that (e.g.) the head 142 write the tracks having an azimuth angle
from bottom left to top right in figure 1 and the head 144 writes the tracks having an
azimuth angle from top left to bottom right in figure 1. Further, a time stamp generator 147
is available for generating time stamps for the normal play processing unit 114 and the trick
20 play processing unit 116. |

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 contro] of the trick play signal processing block 116 via the control connection 152,

25 - the control of the subcode signal and auxiliary signal generator block 124 via the control
connection 154,

- the control of the error correction encoding block 126 via the control connection 156,

- the control of the sync signal and ID signal generator block 130 via the control connection
158,

30 - the control of the channel encoding block 134 via the control connection 160,

- the control of the transport velocity of the record carrier 140 and the rotation of the head
drum 146, via the contro! 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
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bl ocks in the segnment 54.18(-24) have trick play sync bl ock nunbers running
from45 to 49 inclusive. 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 blocks in the segnent 54.2(-24) 15 have trick play sync bl ock
nunbers running from55 to 59 inclusive. The first 5 sync blocks in the
segnent 54. 3(-24) have trick play sync bl ock nunbers running from60 to 64
i ncl usive. The WO81#225 sync bl ocks in the segnment 54. 4(-22CTmeeseoiss i ck pl ay
sync bl ock nunbers running from65 to 6%3i nclusive. The first 5 sync bl ocks
in the segment 54.5(-24) have trick play sync block nunbers running from 70
to 74 incl usiWefirstigtormation signal, &y swayyvelidmewpip the art. Ahedditiogaherror ®ure@ion 24) have
SynG bl ooks 1 Lhe b o e BoRae T lor B Bk bR ol v s
sync ocks in e s 7 - ave .trjick play sync ock nunbers
runni ng from @@%‘%ﬁgﬁ@’%élfvg&%mwgﬁgw n fop,the Féxamd et

54. 8(-24) hav4x trick plity speedy Fartherc repétitions ofi trivk play synci blncks grefgemerated Fort the 89

i ncl usive. sThgisecoRd: 8430nk Bl gicﬂﬁlg}'?lfo%miﬁn& _blocks in the segments are
repetitions of 25 't flr%m%;o_u of 5 syn ocks in a segnent. The sync
d

. ync . X
bl ocks in those seco W%P%ﬁ?%@sxmﬂsc&wym@bcﬁw sync bl ock
nunbers as t hgengytat; idthe sduse than for lesh frick play gyno black hofck\Plag peéd i@dntifiérand

repetitions. : .o ri. descri bed above is valid
for all gr oup%bgf&ﬁ%q&%ﬁgﬁ?%@f&g%@%&ér i s%?cbkﬁﬁftr‘g%i%ga?"’\’l\here i
runs from 1 tdscpbed appys. Alsp.cacrieh play syw blagk mumbst ATRSBA ingsoeratedyinftheowayd to 89 i s
t hus repetiot i describel ab6@Ad EteXedini th triel pliy§nd WG, £ b Bink & addd 1 bRRS

7B ¢ count iRt in i i o gy Mot B an of ¢ he record carrier by one
of the read heads i n Next thegtickplas gync dlpclscod the (nornmbpley”’ spic bivaks, generafed tri ck
play sync bl ogyhe firRalph YignaPBrocaldifzink 35 Brel cHiifined in ME HdikPlexd: B fpad that is
P OdUCT Mg o B et Gnd cctepless 1ok by e of e heade. e aqnea. |
15 of sync blocks of the normal play information and the trick play information is such that the
 main data area 12 of one of the 48 tracks shown in figure 1 can be created.
Subcode data and auxiliary data is added and an error correction encoding is
carried out on the combined normal play data and trick play data so as to obtain the parity
information for the track portion 12b. Further, sync words and identification information is
20 added. Next, a channel encoding step is carried out on the iﬁformation prior to recording the
information in the tracks. :
1t should be noted that, upon recording groups of 48 subsequent tracks, two
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
25 be chosen exactly at the location of the two tracks that have no trick play segments recorded
in them.
An embodiment of the time stamp generator unit 147 will be described
hereafter. It is known in the art, sce 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
30 (PCR) included in the MPEG packets, which oscillator supplies count pulses with a 27 MHz
frequency to a counter.
Figure 14 shows an embodiment of the time stamp generator 147 provided with
a 27 MHz oscillator 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
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count word RSB# as the sync bl ock nunber of the trick play sync bl ocks, and
t hereby saving one bit during storage of the trick play sync bl ocks on the
record carrier. The 7-bit trick play sync bl ock nunbers TPSB# can be
converted in the 5 followng way into the 6-bit nunbers RSB#: 1.1 RSB#
equals the 6 |east significant bits of TPSB#, when the trick play sync
bl ock nunber is smaller than 50 and the corresponding trick play sync bl ock
is witten.by woossiest head, 10 . havi ng t he f PEEBBINMPL h
angle. 1.2 O herwi se, RSB# equals the 63#east significant bits of (TPSB#-
40). 15 Reconversion into the trick Pl ay sgqul_‘g bl ock nunber upon
repr oduct i on Ul 70y forsupply i the pagrmal play procgstinedppitiiid:The 2f MHzSIoFBPISRRgre 2. 1 The
6 | east si gnisdisogappliedtd & Sreqiency RVid¢r 9§ ahichRiRdes thetriook friqmedePBy 4. Thesatat | er t han
50 and the cofLg: i | C . ; i ead by
the first hea{i':e g_&lﬂeg&?#eﬁh JFﬁ'gtlt%ll %éla%%%d §${51°§1= ,nf’ﬁe 7??8#’{90@? c%’ﬁ}gB# S
then taken ' (puisespdizide byt inifrequency pBBupRisd fo-8 countpi178, 1o a reverse coumep &0 f ol | ows a
Dl 2y 1 opr oqUa o Healb e Sp TR ‘ﬁ“‘“f‘”“?g“‘*’f%- e B st h
pl ay reproduction r e head, having.the rst:.az reads e
trick play smpbﬁg%?hﬁfngﬁé@gm%nﬂ’ﬁmﬁn@“%ﬁ %fmgﬁléy ‘3@"4 g¥§4 i ncl usi ve,
duri ng one sceprodugtivg spded of&d timbscthe mogpitahspessicapd supiplies theTPh time staispst viecthe r | ck
play sync bl YRR S Ray Foching B 13! R réVefle SinteP 10 SuiplG! diSthive - 30
TPSB# %ﬁt . ediTF>ckd‘z;?lz'éyta!@OSB' xgﬁ . . TP, par{)t%/h ‘éﬂlg %

play (TP2) time stamps for the second trick play information signal, which is the trick play
10 signal for a reproduction speed of -4 times the nominal speed and supplies the TP2 time

stamps via the output 172b to the trick play processing unit 116.

The reason for the frequency division by a factor of 4 in the frequency divider
176 is the following. Suppose that the NP time stamps from the counter 174 would have
been used for time stamping the packets for the first trick play signal. Upon reproduction at
15 a speed 4 times the nominal speed, those packets would come with a speed 4 times higher.
By dividing the frequency of generation of the time stamps by four, as in the frequency
divider 176 and using those time stamps for time stamping the packets of the first trick play
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
20 reproduction of the -4 times trick play signal, it is required to reverse the order of generation
of the time stamps as a function of time. This is realized by reversing the count values in the
reverse counter 180.
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
25 to the ratio of the second trick play speed (12x) to the first trick play speed (4x). The clock
pulses, divided by 3 in frequency, are supplied to a counter 184, to a reverse counter 186
and to another frequency divider 188. The counter 184 supplies the trick play (TP3) time
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
30 output 172c to the trick play processing unit 116. The reverse counter 186 supplies the trick
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
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1st azinuth 0....49 90 ...94 2nd azinuth

45. ... 89 95 ...99 5 Upon conversion, as expl ai ned above,
the RSB# are as follows: RSB# TP data SB's TP
parity SB's 1st azinmuth 0.... 49 50 ...54 10
2nd azi nut h 5.... 49 55 ... 59 As can be seen

fromthe second table, the value '40' given in the formul a under point 1.2
above, cannot wWe%sB#dsgher val ue, as in such cases, the RSEF/IBIH0Me trick
play parity sync bl ocks woul d becone sn&¥ | er than 50, and thus trick play
sync bl ocks read by 15 the head having the first_ azinmuth woul d have equal

sync bl ock ntﬁ?ﬁ‘@f‘%’ diviger 4§8 4re nqydivided by 2idn the freqpeqcy djvides 158, The value £ gelptes
- subtract ed f neme HioBH the ftindafickipiay spead (26x) th the secdifd, mﬂ@laylspaeﬁhlﬁ) Taé godkhe RSB#

for thetrlc a It d head woul d

run from59 t0 %XI %dyzy'fl%\éaﬁ hes@%ﬁngber%%ﬁgga e rep%esen ed by the

6- bit RSB worl§2. The counter 190 supplies the-triek playHEPF) dimestamps for the fifth ek play ay sync

E: octshvvn I tbhtiﬁ‘oﬂiaﬁ dwlﬂ:ﬁi@tﬂe&ifi&[h G@naﬁ%rfagiﬂkﬁdgctﬁnspﬁﬁdhéﬂ-ﬁiﬁtﬂﬁ&gﬂtesync 15
ock has e sa e nc bl oc n the nain data area

of figure 1, ?ﬁ“&%éf%ﬁ?wﬁ?wﬂwws?&?ﬂ@@stored A

trick play s;pm;e&hg)mktllé The2evignpe exmnteiol9g supplies thoriyicki play (ﬁP@msmpﬁonf 2 bytes

| ong, an i denfd it afck piy ﬁﬁﬁﬂhﬁﬁ's?ﬂ] wilRE Rleebhri 1?%@36}&%&@&

denoted 'mai n _header’, "an aux enot e aux’ 5 a dat a
area 64, whi @ -34dimesthe gomigal sl""&‘hé‘d Wgesd‘ét’t?‘séﬁméé‘aﬂﬂs Yia e PUB%W%?P eorage of
96 bytes ab dfskeplayfprévedsing anit Hbay si gnal (one of the second to seventh

i nformation signals) tes 70
and 71 of the main hg@ﬁgrlgas?%éswﬁﬁ%ure 3’5&6% sm‘%n&pta&ﬁ'ﬁ?% t he
bits b[err] trepresjueipg informgrion ﬁemblgrtrecor#z:a@m %ﬁ@bﬁﬁ?dnmﬁvhﬁ@w@w&m %fre 30
avai | abl e forﬁgﬁkQBlmraprédhbtﬁKajﬁaﬂﬁs &k&ﬁbﬁse@h@é‘a&n w3030, hhRiSB4# leadt twfough t he

TPSBY 1, X Ea o s DL NRR! ol o e e e B 20 17

in the six bi
15 carrier 140. The one read head has a gap with an azimuth angle which equals the azimuth

angle of the write head 142 and the other read head has a gap with an azimuth angle which
equals the azimuth angle of the write head 144. An output of the reading unit 250 is coupled
to an input of a channe} 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

20 incoming datastream into 24-bit words, such as disclosed in document D3. Next, an error
correction is carried out in the error correction unit 258.

| The error correction unit 258 is used for carrying out an error correction on the

information read from the record cartier 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

25 parity information stored in the portions 64b of the sync blocks, see figure 8. In a trick play
reproduction mode, only an error correction based on the parity information stored in the
portions 64b of the trick play sync blocks is (can be) carried out.
' 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

30 having an input 261 also coupled to the output of the error correction unit 258. Outputs 264
and 265 of the "normal play’ processing unit 260 and the ’trick play’ processing unit 262
respectively, are coupled to corresponding terminais 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
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the byte 72 is denoted as RSB#. Further, a trick play speed identifier is
stored in the trick play sync blocks. The trick play speed identifier
identifies the trick play speeds 4x, 12x and 24x. A 2-bit word suffices
for such identification. This 2-bit trick play speed identifier word is
stored in 5 the two remaining bits b6 and b[err] of the byte 72 in figure
9. In addition a direction identifier needs to be stored in the trick play
sync bl ocks i nwo®#s#2280 identify a trick play block for aRcTmeyshy speed
identified by the 2-bit trick play speed dentifier as being a trick play
sync block for the said speed in the forward or the backwards direction.

The byte 70, mDede, fhisfngess that thefecorcariss HOHbtananorted 35 4 ngminal spesd.fthaythee 8, can be
used for storrﬂaﬂnmbﬁyqirdcaﬁhgmz&dﬁr&mdd@ﬁdmaewx:cmﬁsmwﬁédfmﬁaﬁdmsm&me 2-bit

word b[err], b[er i.se the direc Onldetlfl, ch that the 2-bit
Word 10 treah 1 Hhe FPRBEE e ket » OO iy FpERpOM i (7 2y
speed in the wmmdmp®bﬁhmmwn@m®mamebﬂ40mmmmm@9ﬂthat t he

trick play $Ygan e Q6ind Spea® 33t thk icitpidy® ?ﬁ&sﬂg%t§@ﬁi@gnabﬁdm%émse
dlrectlon In addition,. It shoul d be noted that the bits blerr],b[err]=

100" in byte i5 §%jrBed; ipfg the pasition bl ock is a sync bl ock conprising
‘nornmal play' data. 1Bor enablinga mckplaNaepraductﬂdna;ods)urneﬂ)bdnmhgapp&ameisl as trick

pl ay sync bl OﬁFﬁf QHW ig?{: area 64
of such sync oc%&%ﬁp% erusel es@%@@ﬁ%ﬁ%@%ﬁe tric ay speed
for which theconTpling e sppedsafte reqorsicqarrics; 140 Mare sperifisally. !BF@%lrlﬂeaﬂi[ Pr], blerr]
of the byt g 7Q@enciohre 8 cdn@blNiind Qusilg the>trick blay’ réfadastion Aidlie fob BarpuitnglthoCck in

t bl ock th
ot poasi bl o PG CHRE T 85th o, e B el M A P aBapetd vl 1 o 1 1
the byte 70. i tinkes the giominalrépooduction speedadn dstardands|withfigura 1cith head 252 ofactivhe byt e

(78 are gs;ed) M?E]s@s ﬁpffmb hQédol-d\inceWi}ﬁEhetlxhé‘s zb'tltaﬁdillfﬁr{d]met}{eﬁii egfttipl ' 01

unmy at a e ITS err el ave e W n nmeani ng.:

blerr]b[err] Sossgpe b‘g%“&‘%rﬂ"lﬁ&?%ﬂ?mpﬂ 1 blerr]blerr] =
'01', neang$5 durmy datmthe)secmdlrtckp]ajraeproﬂmxmmuﬁe. with the record carrier speed being

-4 times the nominal reproduction speed, the control means 270 generates a control signal
such that, in accordance with figure 3, the head 252 exactly crosses the tracks in accordance
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. :

20 In the third trick play reproduction mode, .with the record carrier speed being
+12 times the nominal reproduction speed, the control means 270 generates a contro] 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.

25 In the fourth trick play reproduction mode, with the record carrier speed being -
12 times the nominal reproduction speed, the control means 270 generates a control signal
such that, in accordance with figure 5, the head 252 exactly crosses the tracks in accordance
with the line 42 and the head 254 exactly crosses the tracks in accordance with the line 44 in
figure 5. _

30 In the fifth trick play reproduction mode, with the record carrier speed being
+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.
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b[err]b[err] = "10", neans dummy data for trick play reverse. It wll be
evident that other 2-bit words could have been used as an alternative. For
i nstance, b[err],b[err] = '10" could have neant dummy data for trick play
forward and '01' 30 could have neant dummy data trick play reverse. A
further feature that should be discussed is the tine stanping of trick play
sync bl ocks. Tinme stanping is well known in the art. Reference is nade in
this respect tOv@M22879 183, docunent D1 in the |ist of reATABBENIGOCcunents,
and international application WO 96/30. 985, docunent D2 in the |ist of

rel ated docunents. The docunents describe the  recording of MPEG packets
on a record carrier, UrdyExdy widkpley mpraductionanode, ith theyeeprd sapmespead Raing -upon

arrival and t betipeaheioniimnl eprbduetpnapied,the @a®dl tRhs 20iPRRerie Y Qdiidlisigh), t he
packet is rea . [ [ier, t ti sta is. retrieyed from
e 28 %%r&a‘i&“r%f%gmﬂnﬁe Bt 357 Sl e g e BB

t he packet and’ . Supp .
output. 5 with the line 565nd thedieal @54 pragtly cnasses the taekEB accaadaageowith thealidecd8 in whi ch

is 188 bytes kgpgy. is stored in two subsequent sync blocks, nore
specifically in the d_@%a area 64a of two uent syng .blocks. First, a

b
packet header 75, whi rfcgmzfaﬁﬁm%ﬁﬁ?“féﬂiz%gwé’éfWﬁXWﬂ%ﬂéﬁea 64a of

the first of ndwmedt sk sejecCirdnbport keentroki dmmbe eetise Sl epetific paisatross B tegokanf t he

MPEG packet ag@ sSicatist o oz B Mindcdi : 64a of
sync bl ock SBLers_rél T%erhﬂ%%d-umr?némali,nllpn%1 9 e@%@g’tsﬁﬁﬁ%@ %t are

. yt
stored in t heSR§SfiGtrackeon theyreeqnd cartice. Rugthes\thoss\paths 25¢ ehoren Spshdhat 3t leastiyme of i ne
stanp corr ¥ poaavagad ieads if capabiead keadinRbk @ibedds ifidr@itRE ricordéd 1 tRasdeRiingheader

ol ay" data i oPGEy bt b AL i bk s B AR lofomnae b4 110 B 2 S (00E:
header 75. Thbeag fligyving the pathss26-lrand £6,2 istrigbcapablerafgdading Gy subckale sechreling been
di Vj[ ded | _T_LO ﬁosrf& 4,1? it dcknls PR éﬁcﬁd&"}[?ecbfla% pQﬁB%sio@Ha&PﬁLvﬁF?ﬁ@eréﬁgi dgﬁ;[u ! 4P gi Igh)
o070 The il R35H i i i RSk T e Rl © T
15 32.1 and 32.2 is not capable of reading the subcode recording portions 4, as it scans the
subcode recording portions of tracks having the wrong azimuth. In figure 4, this is the head
following the paths 37.1 and 37.2. The head following the paths 36.1 and 36.2 is not capable
of reading the subcode recording portions 4, as it scans the subcode recording portions of
tracks having the wrong azimuth. In figure 5, this is the head following the path 42. The
20 head following the path 44 is not capable of reading the subcode recording portions 4, as it
scans the subcode recording portions of tracks having the wrong azimuth. In figure 6, this is
the head following the path 50. The head following the path 51 is not capable of reading the
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
25 path 56 is not capable of reading the subcode recording portibns 4, as it scans the subcode
recording portions of tracks having the wrong azimuth.

The reproduction in a trick play reproduction mode will now be explained in
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 éf

30 the head drum. Not comple’ge ‘normal play” data is ignored and, as far as complete *normal
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
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drumrotates with 1800 rpm or with a nodul o value of 225,225, for an
apparatus in which the head drumrotates with 1800/1.001 rpm The TSH
portion is 4 bits long and runs cyclically with a nodul o val ue of 12. Upon
each return to Ofor TSL, the TSH value is 20 increased by one. Atine
stanp counter is available in the recording apparatus to be descri bed

| ater. For the generation of time stanps for the MPEG packets for a 'nornal
pl ay' infor-nat Wosa422fnal , the tine stanp counter has a pePCHIBWWIM| to six
revol utions of the head drum The tinme sganp counter generates, in the
present exanple, the 22-bit time stanps in 25 the formof count words with
a clock f reqL}@WYGFPWEPCCq'MQ‘}RWW a8 fursifen therdirection iflentifier idapuifids faitwickt r i ck
play speed Icqimybpeewmnaefmhédamaqmé/ﬁ&@dpafa%ewee?mb?gmw wteb packetsd
conpri si ng no rom g stream an
storing thosefl%gri%es?’éc ?%%%EW%W& 16‘1"58"?( ock ‘g‘hﬁ?éf“gﬁ‘p count er,
whi ch can be tominakrepreductinnmade andsstored it the friskl play precessingsnB @62 fov furtherbl e f or t he
generatlonsof rgchggﬁ stanps for the MPEG packets for a trick play information

signal. This t| me sta counter has a perl od eﬁual to one revolution of the
head drum The tine a5t a3 {he -4,4imes &9produstighp| e, 20- bi t

c;)unt dwords Vspéel, the paripCdatal resdfronnhe/ reciird &?newmirmg'Bhereirdlﬁtﬁnsf th&'Beali @funt, e tri CK
play data is ? l?alg ' T portjon,

i dentical to @E b 1 t cﬁt)degmjc Blg%aa l'(?A\rlig (grromt e AR V%H ‘g time
st anps, and WOIWOPI‘P@:&SP@HM gmmqﬁhermhphwwoﬂm@wmm ly with a

nodul o valige r@ﬁeu%oﬂﬁ@mcﬁga syfic BIRRArE bied 1 dArry/Biht Gl ebrbtoltSaith 64 #En ' Ot at es
wi th 1800 rp:ﬂ {55\[@ ul o val ue of 225,225, for an apparatus in which

t he head dru Wlth 1800/ 1.001 rpm The TSH portion is 2 bits |ong
and runs cyclical |y e hickpiapsint blockaiumberofor €ach df the joickplasasyhc bledksicaa beo 0 f or

TSL, the TSH geMal¥m de REHY sRAAGE DY bR 10 @‘%fﬂxerbﬁ@% t tﬂe%y éx?@gecof TSL
equal s one qu; rter of a rotation of the hea drum anﬁ ri play tine

ove, using the knowledge about which head is in reproducing contact w1th the record
15 carrier. When having derived the trick play sync block numbers, those numbers are used to
store the trick play sync blocks in specific memory locations in a processing memory
included in the processing unit 262. .
It should be noted here that the use of the trick play sync block numbers is
preferred over the use of the sync block numbers for storing the trick play sync blocks in the
20 processing memory. The trick play sync block numbers directly relate to the memory
locations in the said processing memory in which the trick play sync blocks are to be stored.

Using the sync block numbers instead, would require a conversion table to convert the sync
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
25 table thus has to be stored in the reproducing apparatus. Such conversion table, however,
would prevent the recording/reproducing system described from being *forward compatible’,
in the sense that, if another correspondence between sync block numbers and trick play sync
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
30 system.

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
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stanp counter is periodic with the one revolution of the head drum The
time stanp counter is synchronized with the head switch pul se, normally
present in the apparatus. The 20-bit tinme stanp is stored in the packet
header 75 of the first of two 10 subsequent trick play sync blocks in which
t he MPEG packet corresponding to this tinme stanp is stored, see figure 12.
A transport packet for storing in two subsequent trick play sync bl ocks
t hus has a .ti mwossedres and t he two subsequent trick play sPeEIRpEIs |n
whi ch the transport packet is stored hasge corresponding trick play sync
bl ock nunbers that relate to the position in the 15 tracks where those
trick play syphe syscblorksmumber will @k spothat upyngeproduetion; inrespetizgef vehgredbe wrick t he
.tlranSport E?%ﬁgkynpﬁlo\;\aﬁﬁ‘sﬁﬁh_ tiﬁﬂx%&&k,pikﬁﬂltbiléﬁ?egtitﬁ&&rféftmgonfi@ihe}j hedtWQ t& i ck
pl ay sync ocks .in i C e . transpor acket is_stored can be derived,
s n T he 1 o mERLA AMiiop R i et (2 SOTRE INCRYEROD. 1 | cic pi ay
sync bl ock nuableand fokcarsying opths tonversioshi ch equal s 225,000 in a recording
apparatus kn which t . j . ' nd equal s
pp 5 e 104 Slky kel A ol B RAEA 6 el il oo g

225,225 in a recording appar in which the rptatlgg ad drumrotates
with 25 1800/Pky &me blogkh The tiss piamps for eack; packstaf the trick, play, nformgtion signaj are s ¢ he
deci mal val ueriled Troifthe phlket headeh 1?5, kadTgdlioequent trick play sync bl ocks are

recorded in specifi céngtg%s)hta‘i:e?%n%t“hgzgg@&ar {%“?‘g{égceg%@geﬁ%hhoglt%%%g"c riﬁ(;ar rier.

Those positions corr ] p K nunber s,
denot ed ATPSRempasadde & eeférence times ssamps igenkrajed Qy 2 sofarencetime stamp cpiseriediuded ion

between the aselpigtbssing ufii26d!vAth a2Y MHAFrédbdacy) mygae&ineﬁa% 18 vahuelof tie im0 Pl ay
sync bl ock and the nomnal trick play sync bl ock nunber NTPSB# derived for
Uhat bl ock | S8 A HEEEHS Pt i veligrgsdas fme %@PSWEB%%E FYieep fing smp

counter, the packet is outputted at the output 265, so as to obtain a valid MPEG transport

stream at the output terminal 268. An MPEG decoder may be included in the apparatus,

coupled to the terminal 286, or may be separate from the apparatus.

15 Whilst the invention has been described with reference to preferred
embodiments thereof, it is to be understood that these are not limitative examples. Thus,
various modifications may become apparent to those skilled in the art, without departing
from the scope of the invention, as defined by the claims. The first information signal thus
may be another type of signal than a digital video signal and/or an audio signal, such as a

20 data signal. Further, the trick play signal recorded in the trick play segments could be an
information signal which has no relationship whatsoever with the first digital information
signal. In such an embodiment, the record carrier is a recording medium on which a
multiplicity of transmission channels are available for transmitting independent informarion
signals.

25 Further, the invention lies in each and every novel feature or combination of
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

30 revolution of the head drum in a trick play reproduction mode: in the present example, 90
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 bead drum.
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In this way, it is guaranteed that the position where a trick play sync

bl ock 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 optinmally should have been recorded, so
that the buffer nmenory for storing the packets read fromthe record 5
carrier upon reproduction need not be too |arge. The above fornul a nakes

cl ear that -a twpe#34pisay sync bl ock conprising part of a tprCTaBIgMoy packet
is recorded in the sanme track as the nog nal position or in a track earlier
or later. But, even when recorded in an earlier or a later track, it is
assured t hat 4t e triek play segraepts gfepe ghortas possible eqjasiio obtain @ robust tickmplagct positi on,

viewed in ti i@rodudicm reproductl on. 10 The formnula gi ven above
is valid for .a hetrlck |nf nal s recorded on the record
carrier, whefe Jn!’ ft%ﬁlrﬂmﬁg H’o% fﬁ(ﬁgﬂ @ch thatediting gambeer t han

0, this rreanseatmd,tfowierqasoanjllwowafchebtadslqnﬂlagrongot%abksm&evnhaf/ sync

bl ock nunber ofikPRBSHalics,  €Corded during the previous revolution of the
head drum |.IAst en, ATPSB# i s chgsen Iargl,sr than 89, this nmeans that
the trick pl 8y"8§ Pasitpn ¢f-fb5 segmepts avith gespect to Ling9fdc k. number

ATPSB-90 i s muﬂudnnihddum’hgobthaedsubsequent revol ution of the head drum
Next, an appar g}y (ol a!.inﬁﬁlre:ﬁg?ﬂ e trick play
information on a ongfot u&eﬁé{; recor cé’?sﬁ%ermsfﬂﬂén{ﬁﬁgﬁi%pgo&ﬁl gure 13 shows
the recordi n§ t&‘B‘TrS‘arat us which conprises an input termnal 111 for receiving
a video signal and anfbuldleimaSw WdiNgeat kel the ifiveditalshould Rt M d@Qe&ignal and
the correspongdi Q SI rglu ncoded i.nto Lransport packets
i ncl uded in g% sﬁ%@‘&‘i“:‘k ETE %@%ﬁ]&sﬁé’ﬁ? ’"lfﬁ ‘ﬁs"f’ﬂt&fma §- tricjq play; nput
terminal 111 srestcﬁsutﬂxelad 36; lafvr\mpmd back¥vang$ dizection@puldrbave péeayhosgr, ocessi ng uni t

114. Further cormbinel Witk Kridk! f&{n&foﬁ&bﬂ&&liﬂ slo¥ @p-L)572 aﬂ&'ﬂﬁ% I ng an
input 117 al so c.ouo?eg&tt m put term r%galhp )gjt uts gqgl\réd 120 of

o the
the 'normal P&y LS F‘?“lﬁ’“ﬁﬁwf"tthﬁri‘i?r% pA !§1°° ‘PF?eO“‘E ?‘I“@Iémbﬁ“&ﬁ Ut essi ng
u nit 116 afe mycmph @chntagdie mésg)systehl,rlgseu rop ttechelichl smnmlﬂnélplﬂl wherdiffedeht The

"normal  pl ay'aydid\figHaliBlel 3 K P! t| on will be
recorded in tahé r}al n areard?géﬂgﬁljéékr?? rtl%?]&%g % 'hovvn in figure
2.
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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,
docunment D1 in the list of 30 related docunents. 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
recordi ng portW@B42%5ece figure 2. Qutputs of the nultipl BCEBIIINI0 NG t he

generator 124 are coupled to correspondi4ig i nputs of an error correction
encoder unit 6.. The error correction encoder unit 126 is capabl e of
carrying out rection encoding step on the 'normal play' (video

and audio) information and the trick play information, so as to obtain the

- parity infor ion s h gnal recording
portion 12 mnB? gur ehgg‘ﬁs‘uﬂlsb &n%gg@g%éfﬁg@égﬁﬁwﬁ@sync bl ocks, see

figures 8 andDEO TheWPSA6B30 8042 Bk %i%% further conprises a generator 130

for addi ng & hpasync apsialssabopamtizgsyf or the sync bl ocks, such as shown
in figure 8. ter C i signals in the conbining unit 132,

t he conbi ned gnal ?@B g%ﬁggnﬁ%léggﬁlt 134, in which a channel encoding
is carried out on the conposite signal. The channel encoding carried out in
10 the encoding unit 134 is well known in the art. For an exanple of such
channel coding, reference is made in this respect to US-A 5, 142,421,
docunent D3 in the list of references. An output of the channel encoding
unit 134 is coupled to an input of a witing unit 136, in which the

dat astream obtained with the encoding unit 134 is recorded in the sl ant
tracks on a record carrier 140, by neans of at l|east two wite heads 142
and 144 positioned 15 on a rotating head drum 146. The wite heads 142 and
144 have head gaps with a nmutually different azinuth angle, so that (e.g.)
the head 142 wite the tracks having an azinuth angle frombottomleft to
top right in figure 1 and the head 144 wites the tracks having an
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azimuth angle fromtop left to bottomright in figure 1. Further, a tine
stanp generator 147 is available for generating tinme stanps for the normal
pl ay processing unit 114 and the trick 20 play processing unit 116. A

m croprocessor unit 148 is present for controlling the functioning of the
vari ous bl ocks, such as: - the control of the normal play signal processing:
bl ock 114 via the control connection 150, - the control of the trick play
signal processiwmesiBinsk 116 via the control connection 15ZCTIgps013¢ he
control of the subcode signal and auxilisary signal generator block 124 via

the control connection 154, - the control of the error correction encoding
bl ock 126 vi aCkAMScontrol connection 156, - the control of the sync signal
and I D signal generator block 130 via the control connection 158, 30 - the

control of the channel encoding block 134 via the control connection 160, -
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 stanp generator 147 via the control connection 164. The
trick play processing 116 is adapted to retrieve |-frame information from
the first infbrmatiorfiIPgHams fof seoglinga firsiand a geconsfligita! ipfqumation signalin 54 dij t i onal
error corr ect sianueRRCAE MggneticaEtotdcakior, illefpatitils comiprisidg processing unit 116 on
the trick play,inf tion. i ﬁg t.Q..J€ t tQ gm{rick pl ay sync
bl ocks conpris?ﬂﬁngﬁggﬁé???§gﬁﬁ o?%gflon @g%?yge f‘§$.nd_- 4x trick play
speed. Furt her signrleqsesedsing gwans &g praceseig e st angd sesonsl digirksigmaldmg &ireandt ed for the
S +12X3 - Jﬁzxseco’ﬁ_aﬁick%liﬂ sig&‘f&&eﬁ:édti@éﬂy,@ﬁiﬁ?ﬂe ik r QbR iiDie Bhctf)al s. Further, for
each trick plaﬁgtnforn§t|00.3|€nal,.trlc Pla¥ é%nc b|$cg§ are gener at ed,
in the sense T KOREMSAOSIY W At 4 repydite perd Of FiF XeeRrd CprEies s 1t 9 58700 e e d
i denti fi er angtck play signals so as to obtain first and second trick play segments, respectively, located at
specific positions in said tracks, the writing means comprising at least a first and a second
write head located on a rotatable head drum, the first head having a gap with a first azimuth
10 angle and the second head having a gap with a second azimuth angle which is different from
the first azimuth angle, the first digital information signal being meant for enabling a repiay
in a reproduction apparatus at a trick play reproduction speed which equals n, times the
recording speed, the second digital information signal being meant for enabling a replay in
said reproduction apparatus at a trick play reproduction speed which equals n, times the
15 recording speed, where n, and n, are integers unequal to each other and unequal to 0 and 1,
characterized in that the first and second trick play signal comprise sync blocks of
information of the first and second digital information signal, respectively, and that the
writing means are adapted to write the sync blocks of the first trick play signal into a
plurality of the first trick piay segments and to write the sync blocks of the second trick play
20 signal into a plurality of the second trick play segments, the sync blocks in the trick play
segments comprising a first and a second sync block sequence number, the first sync block
sequence number in a sync block having a relationship with the position of the sync block in
a track and the second sync block sequence number having no such relationship with the
position of the sync block in said track.
25 2. Apparatus as claimed in claim 1, characterized in that the writing means are
adapted to write a plurality of first trick play segments in each of subsequent groups of p
tracks so as to enable reproduction of m, sync blocks of the first trick play signal at said
trick play speed n, times the recording speed in said reproduction apparatus, during one
revolution of the head drum comprised in said reproduction apparatus, the reproduction

—_—
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the direction identifier are generated and stored in the trick play sync

bl ock at the location described above. Also, a trick play sync bl ock nunber
ATPSB# is generated in the way 10 descri bed above and stored in the trick
play sync block, and a tine stanp is added to each packet in the various
trick play information signals. Next, the trick play sync bl ocks and the
"normal play' sync blocks, generated by the normal play signal processing
unit 114, are WOAS4aSd in the nultiplexer unit 122, such PERABIS/GEP
recording information in one conplete tMadck by one of the heads, the
sequence 15 of ggnc bl.ocks_of the normal play infornmation and the trick

pl ay i nf or mat PBHAPscomgrsing o lepst p st §pdiafecgnd mad-feadlogated on spjd head frupys saidi 8 ¢ r acks
shown in fi gufiret réadchesi Haeing & gaptveith. an Sitlinet drplciRbstantg e@mxuolsmms:mhahl s added

° d | pl
and an error p%ﬁfﬁ:&?e@onﬁr}&ﬁ%qla\}%baféﬁ% %n?z%mﬁ)n e. 51 ormal Q%“a“?g; mtahep d

data and tric data so as to
track porti orﬁa@zssponqzm%anslest}awnmwwsem@er hvmtadmtqéa@ Weite ajphfrdityrelt i on i s 20

added. tNexts @E&hm%iawa RAGachsRP giofips (bﬁbﬁrhﬁﬁls@&tto%ﬁlﬁl?él%addg&ﬁ Hf:hldo?h .
prior to recor | nf ormat i on i shou e no e a
upon recordi N9 ‘g';tﬁ) F‘B‘? &f%?@ﬁﬂé‘?ﬂ tt‘?‘%\fﬂfgpﬁ’(ﬁﬁ?‘{?z SR8 gr oup,
that are the WSdm&emhéommIWomofsltmdmnfwlgter;ensine\anmtagawalud of any
trick play segiBithah 1, it whef1R0S &5 desgbd ng:g wher e
the edit points can 25 e%osenm%xac @g%it%ﬁﬁeocat lﬁ%k%ﬁi} wo tracks
that have no T E‘R‘”p‘laﬁlf‘@@ﬁ‘r%'fss" the Sistt tick play, signgbare equivaleptiio aseaneree off t he
time stanplogecvettainnbers mhdinglf#om m&dcdaﬁxdﬁmmmhhep:eﬁiab@rzemhbaifﬁalknom in

the art, see e t| st anp
gener at or unl%ﬁ%i@&é&ﬁ%h oscﬁ’?%{%‘%’? an{;bfo& ueﬂ‘:e%&fl "t’ﬁesa Fnba?’&m cl ock
reference 30 blecoref)the yeeqnd, drick planmsn#barmaalpm«w@emm@ﬁc@mmbm or supplies

count pul ses Miulidl ffond gaid\irkér dotirf GIEHIE M, twhich isCRMBLIY zerd, ) MidErinkFcoBROWS  an
enbodi nment o;?mlggr t|+ma sta gnenerastor 147 provided with a 27 Mz
oscillator Fhectimd pI e clock pulses to a counter 174. In
response t@ thi s, th@mmsmw@dmﬂacwmmmpﬂeayﬂﬁngmmne st anps

at a rate of a%ZptMis whits @43 m, sync blocks of the first trick play signal into two first trick play

segments, that m, is an even integer number and that each one of the two first trick play
segments comprise m,/2 sync blocks of the first trick play signal.
4, - Apparatus as claimed in claim 3, characterized in that m, sync blocks of the

20 m,/2 sync blocks in each of the first trick play segments comprise parity information, the
said m, sync blocks being devoid of any portion of the first digital information signal, the
m,/2-m, other sync blocks in one of the two first trick play segments having second sync
block sequence numbers equivalent to & sequence of count numbers running from m, to
my+m,;/2-m,-1 and the m,/2-m, other sync blocks in the other of the two first trick play

25 segments having second sync block sequence numbers equivalent to a sequence of count
numbers running from my+m,/2-m, 10 my-+m,-2.m,-1.(v=+4x%)
5. Apparatus as claimed in claim 4, characterized in that
() the second sync block sequence numbers of the m, sync blocks comprising parity
information and included in the said one first trick play segment are equivalent to a sequence

30 of count numbers running from my+m,-2.m, to m,-+m,-m,-1, and that
(b) the second sync block sequence numbers of the m, sync. blocks comprising parity
information and included in the other first trick play segment are equivalent to a sequence of
count numbers running from my+m,-m, to my+m,;+,-1.(v= +4x)
6. Apparatus as claimed in claim 3, 4 or 5, characterized in that during

-
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out put 170, for supply to the normal play processing unit 114. The 27 Mz
cl ock pulses are also supplied to a frequency divider 176, which divides
the clock frequency by 4. The value 4 relates to the ratio of the first
trick play speed (4x) to the nom nal speed (Ix). The clock pul ses, divided
by 4 in frequency, are supplied to a counter 178, to a reverse counter 180
5 and to another frequency divider 182. The counter 178 supplies the trick
play (TPI) tinwossases for the first trick play informati SETEBFMHIC which
is the trick play signal for a reproduct4fon speed of +4 times the nomi nal
speed and supplies the TP1 time stanps via the output 172a to the trick

pl ay pr ocessimgyodudtion ag sall mmwwmémsm@wmmammlr@sodwmt rick play

(TP2) time st@aqe&.sf %aé&é%ﬁ%ﬁﬁaﬂyse@medscaﬁﬁﬁmgm%mémv QQéﬂmds#iH chis
the trick pla ?‘*égqumgnal for, @ reproducti on speed nom nal

speed and su e, o4, cour number, HJ?TMEMBS% Tsheme; i ck
pl ay processiafghamutﬁrsifrﬁkpﬁhsgmemsaymné aff the e rianaepdedlmpgshxd/ommhhm a factor

of 41N tha LSAUenrmli il B8k rbd Gick St MEmbd bl 6l reaPHRRRE o) BR kS NP

time starrps fromt count er ave been sed stanpi ng the

packets for tefaaif prassead hepds|dugine gid sovelptinn of s depd dem-Gamd®i on at 15 a speed 4
times the nomn.nal Speqﬂmﬁ;M&mn&a@kmw\mﬂadmﬁmmmmmﬁﬁsﬂmtl nes

hi gher. By di Vi frequ eneraLLo of th | me _stapps by four,
2 i & hef r HERRALS ERR o S Bl 3t e SRER R e o I o B 2
st anpi ng t he playciegneatspthattelnd of the fqur schngknqklm)' segmgnis, Fomprises (MO spstblacksti ng f or

the packetfy Off dheW8cohd trfck p H*]ﬁh’naﬁw{iﬁh HB%nﬁpi‘eOJfQQth)On in the trick play
node can be regai ned. Furt in.or er to obtain ]Sér ect timng upon

20 reproduct$-on of twm‘a“ﬁ%?dm FW"@#”@%H!M‘('P" syRedickef ¢ o
reverse the omdm[/4sgfncghmma¢acmftw6 oitthesebonmmktphyrpegmm oondpriseqiaripn of ti ne.

This is reali gmlgﬁ r 2t km:f! Lodgx b 5 er 180.
The f requencyﬁg’ & tﬁ]el ock 2& upp mgg by%{h@ ‘%’r eaugﬁgy |d\C/d|? er 176 to
t he frequencynforatige sigopl shagy +H@/\?Yﬁ‘i Rlpcof thym heyothier vi der
182. The vBl usvo3Iedoi Rikieplay scgments comprise parity mformatxon, the satd (m4+ 1)/2 sync blocks

being devoid of any portion of the second digital signal.

9. Apparatus as claimed in claim 8, characterized in that the other sync blocks

comprised in one of the second trick play segments have second sync block sequence

mumbers that are equivalent to 2 sequence of count numbers that run from m, to either

20 my+m/4-(m,-1)/2-1 or to my+m,/4~(m,+1)/2-1, that the other sync blocks comprised in a
second one of the four second trick play segments have second sync block sequence numbers
that are equivalent to a sequence of count numbers that run from either my+m,/4-(m,~1)/2 or
from my+m,/4-(m,+1)/2 to my+m,/2-m,-1, that the other sync blocks comprised in a third
one of the four second trick play segments have second sync block sequence numbers that

25 are equivalent to a sequence of count numbers that run from my+m,/2-m, to either
my+3.m,/4-(3.m,-1)/2-1 or to my+3.m;/4-(3.m,-+1)/2-1, and that the other sync blocks
comprised in the fourth one of the four second trick play segments have second sync block
sequence numbers that are equivalent to a sequence of count numbers that run from either
my+3.m,/4-(3.m,-1)/2 or from my-+3.m,/4-(3.m,+1)/2 to my+m-2.my-1.(v=-4x)

30 10. Apparatus as claimed in claim 9, characterized in that
(a) the sync blocks comprising parity information in the first one of the four second trick
play segments have second sync block sequence numbers equivalent to the count numbers
mg+m;-2.m, to either my+m;-(3.m,-1)/2-1 or to my-+m,-(3.m,+1)/2-1,
(b) that the sync blocks comprising parity information in the second one of the four second
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25 to the ratio of the second trick play speed (12x) to the first trick
pl ay speed (4x). The clock pul ses, 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) tine stanps for the
third trick play information signal, which is the trick play signal for a
reproducti on speed of + 12 tinmes the nom nal speed and supplies the TP3
tine stanps viwWows@z®0 output 172c to the trick play proPeuEpsi¥nit 116
The reverse counter 186 supplies the trigsk play (TP4) tine stanps for the
fourth trick play information signal, which is the trick play signal for a
repr oduct i on tHekmriay segments havejsepengd sy pRcblons seauerice nywebens equivhlentiftp icicowntt he TP4 ti e

fS§ 2gEZn\c/;/ao1E t.h %Fgﬁcllfwg%t@(geﬂéﬁg m'ﬁyﬂgms%lgﬂrgﬂf dé;m 8-2rhteo t he
frequency di \)(F)cfgﬁ‘%’fég‘ca%g FORP |p8'§§5|m5‘§7¥?‘ %’ﬁg‘ﬂaf”éeq%étﬁ dFPPter 188.

The val ue 2 rtﬂtbnlwemntsrheversamndjsymdblodkee@mce ourtbess einiyaleatyto shpeeuht ( 24X) to the
second trigk M*sﬁaﬁ %géo m{,l;jp wllgle% uh@égﬁ%g%@rhl n frequency,

are supplied to a count er 0 and reverse e counter 190

suppl i es the @}%@WWWWWWW@%MPWfW®K sepon, 5
i nformati on stigkgldy, segtheng haveSecotisyhd bi6dk sgfuencée inghen leqdivalentro fip@giuct i on speed

of +24timesm§ a | i t TP5 tinhe _spanps via the
output 172e t ﬁe%% &F dﬁomfg)gzeigg“ﬁ'm’ m‘IHISl@ 1 Ve é‘?se counter 192
supplies the Hrick pl@yar(tqwrhmeﬁﬁlwmémﬁdmﬂeo éq,xhwedkhapl ay
informati o Sh@ned., Which |s the trick play signal for a reproduction speed

of -24 times ghe nompal s s the TP6 t] me st via the
output 177 (Bt ho 1 RPFRELS rh iy SR ot R 9 10, bR B howe
schemati cal | ym&#h enbodi nrent of a reproduction apparatus for reproducing

information fgomthe A;ﬁﬁ&ﬁpaeaﬂeh%{mg&ﬂ oP B kit 9 10, Rndeddferifed GG NI

apparatus of figure 1 The reproducti on apparatus conprises a reading unit
250, having &=rast two readi ng heads 252 and 254, for reading information
fromthe slsani4.tr acksAnuppdrdngé as elaimedlin claim 1, characterized in that the writing means are

adapted to write a plurality of first trick play segments in each of subsequent grbups of p
tracks so as to enable reproduction of m, sync blocks of the first trick play signal at said
trick play speed n, times the recording speed in said reproduction apparatus, during one
revolution of the head drum comprised in said reproduction apparatus, the reproduction

20 apparatus comprising at least a first and a second read head located on said head drum, said
first read head having a gap with an azimuth angle substantially equal to said first azimuth
angle and the second read head having a gap with an azimuth angle substantiaily equal to
said second azimuth angle, the writing means further being adapted to write a plurality of
second trick play segments in each said groups of p tracks so as to enable reproduction of m,

25 sync blocks of the second trick play signal at said trick play speed n, times the recording
speed, during the said one revolution of the head drum, where p is an even integer value
larger than 1, and where m, is an integer larger than 1, that the said m, sync blocks of the
first trick play signal comprise m,/q, original sync blocks of the first trick play signal and q;-
1 repetitions of each of the m,/q, original sync blocks, that the said m, sync blocks of the

30 second trick play signal comprise m,/q, original sync blocks of the second trick play signal
and q,-1 repetitions of each of the m,/q, original sync blocks.
15. Apparatus as claimed in claim 14, characterized in that the second sync block
sequence numbers in said m,/q, original sync blocks of said first trick play signal are
equivalent to a sequence of count numbers running from a start count number m,, which is

\
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15 carrier 140. The one read head has a gap with an azinuth angl e which
equals the azinmuth angle of the wite head 142 and the other read head has
a gap with an azinmuth angle which equals the azinmuth angle of the wite
head 144. An output of the reading unit 250 is coupled to an input of a
channel decoding unit 254. The channel decoding unit nmay be adapted to
carry out a 25-to-24 decoding on the signal read out, so as to convert
25-bit words i WQ¥B4Z2® | nconi ng datastreaminto 24-bit worRGIMBBOEHE s

di scl osed in docunment D3. Next, an errordécorrection is carried out in the
error correction unit 258. The error correction-unit 258 is used for

carrying out BIfferbly gproig @ fmghepuy numben mos-muigi- by that he sprordosyae blockAumpas jnecor d
carrier in theaid g, etgingd syy blotle pf Qi sedondick Plahesigralaré Emivaleits a Sdqudnbe parity

i nformation r rdio he trag. jgure 2, and the
25 parity inm%ﬁgﬁﬁ}sﬁ%ﬁgd" n@ﬁégg%"ﬁ?‘%nﬁgr P 'clé}fsistpﬁeggasbﬁ nc %I%o%ks, see

figure 8. |n fnal equasaumberymortahigok dhat ¢ @pd axtseintegers lrgerrthanrlrapd thabmy is@r i on based
on the paris Yintepdr dultiple o2 g, &aq;.@duimxmmﬁéfponﬁx@ﬂbmj‘ the trick play sync

bl ocks is (cap be) carried out. The output the error. correction unit 258
i s coupl ed toﬂsan i np %ﬁ%%?lmﬁﬂé\?-%%e@#m@mﬂméw Furt her,

a 'trick pl ayblogkrsequense mwgpersrif eack 6Pthe m,/q rotigingd syhc Mbcksaf ihedirsrickiplayt 261 al so
coupled to th | ' DUt 4 and 265
p e sitfe ds e B bmEBlick SRl il o B8 reg}ngg& ad ¢

cof the "normal  play’ processing unl tri Erocessing
unit 262 respWe Eseerd sync biack seapgaen wiEpbery of el of Shsamite pRiginabivRe Plagks ofthand b
respecti velty sebond tokiplayRigeddGre aBo the ket Biglsecokd sphd Blbtkisequende phnstdrstod an out put

termnal 268. 4Lf the reproducing apparatus is switched into a 'normal play’

reproducti on mode, this nmeans that the record carrier 140 is transported
at a nomi nal Yheed, tAnperawpes claimpadrin Flaimy 14y15 gyrl§ceberatterized inithat the Writigg enabl ed
par oS ek shaBtid s St St 4, A gt L0
aprar s 1< L b Bl 5 bt BBl B B o e IR TR B o0
speed ot hel5 first play segments during the said one revolution of the rotatable head drum at said trick
play speed n, times the recording speed, that each one of six of the eight first trick play
segments comprise (m;-4)/8 sync blocks of the first trick play video signal and each one of
the other two of the first trick play segments comprises (m,+12)/8 sync blocks of the first
trick play video signal.(v=+12x)
20 18. Apparatus as claimed in claim 16, characterized in that the writing means are
adapted to write the m,/q, original sync blocks of the first trick play signal in such positions
in the eight first trick play segments that it enables, upon replay at said trick play speed n,
times the recording speed, the reading of the original sync blocks having second sync block
sequence numbers m, to m,+m,;/2q,-1 first by said first read head and the reading of the
25 original sync blocks having second sync block sequence numbers my-+m;/2q, 10 my+m,/q;-1
next by said second read head, during said one revolution of the head drum.(v=+12)
19. Apparatus as claimed in claim 18, characterized in that each one of the eight
first trick play segments comprise a plurality of said original sync blocks of the first trick
play signal and the q;-1 repetitions of each of said
30 plurality of original sync blocks.(v=+12x)

=

20. Apparatus as claimed in claim 14, 15 or 16, characterized in that the writing
" means are adapted to write sync blocks of the second trick play signal into said plurality of
second trick play segments in said group of p successive tracks, so as to enable the reading

-
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5 than the nom nal speed, that the "trick play' processing unit 262 is
enabl ed and the switch 266 is switched into the position b-c. For enabling
a 'trick play' reproduction node, the reproduci ng 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. More
specifically, the control neans 270 10 generates a control.signal during
the "trick .pl aWVO®3Hducti on node for transporting the rSEHPBg@§Wrier 140
such that, in the first trick play nodedivth the record carrier speed being
+4 times the nom nal reproduction speed, in accordance with figure 1, the
head 252 exad®f Pipe tepqnd dwek piay sesments during fhe said gReayoluion,pfithe Toleble hpddrumy 1 and

24.2 and t he ahqiicridoglayesy aamimsm&s@mﬁgh@earmhﬁzdafh@eeﬂmdammm t he

lines 26.1 and 2 2.1n f ond trick play
reproductlon%rm (?ay s\elﬁnfeﬁts 6%%§%g?crl‘fgfrmesspeegihm:"ﬁgs‘ ‘times the nom nal

repr oducti on ZQpeed anmm FWWN@%MtQ@@%ﬂhWWnaI such
that, in agcoy Syncbia&sla ﬁ@se%&ﬁtﬁékaﬂéy SaRSecohdie tracks

i n accor dance Wi n n and t he hea 2 4 xactly cr osses
the tracks .M@Mm@eﬂﬁﬂsgﬁmw@%m“wgﬁ% ey
In the thi rdftommdﬁ-(bl)qu,mamﬁdmﬁqﬂnme;s aniiiritdgert rivgningefoor Htoda eid that speed

being + 12 tiggs LP@' §%W Mtlon speed, the control neans 270
generates a contr Sl gna suc hat, in accordance wth flgure 4, the head

252 exactly @Posses PEBARNSAS glaimed,in claim 21y characterizediin thatcearh gng of Bg nine ong 37, 2
and thedhelad sedodd Eioplhy segénGcBmprist e repetifidaof ha oﬁgiﬁmyiﬁmm:s\wmb séchﬂ li nes
36.1 and 36 | ric

Fepr oduct 1 on sy i feiehcobrised o e gpe sespot ik My Sl "ob bl e

nomni nal repr drémbsqqmcesrp‘e@ets Oitheorcsmqltmq blmkeng sgepad grehelmaaemsenabmthw ol

signal such tghad as thdse@ad Hnkl B10EEs nhrhREs oF m‘é,”gplgﬁ,o BRY exactly crosses
the tracks in_accordgnce wt th %242 and eg gﬂﬂg‘e‘ 254 exactmy crosses
the tracks irf"accor dARPER % f iny b Foimpfierip .
t he fift h 15r iadéptegitanecord pridonivecsecond trick play segmets ip lugh i @ositiod icwidrgraup of peed be| ng
+24 tines th%&?%&%eﬁa‘ﬁf&r&ﬂﬂﬂkéﬂﬁy%%ﬁgpeeiﬂ%nﬁﬂhu&bmﬁ?m %Zeqeéaﬁ:gerat es a

control signal
of said first mentioned second trick play segment comprising sync blocks having second sync

block sequence numbers equivalent to the count numbers m, to my-+m,/9q,-1 first, said
second, third and fourth second trick play segments thereafter by one of the two read heads,
20 the fifth second trick play segment thereafter by either the said one head or the other head,
and the sixth, seventh, eighth and ninth second trick play segments read thereafter by said
other one of the two read heads during said one revolution of the head dmm.(v=-12%)

24. Apparatus as claimed in anyone of the claims 1 or 14 to 23, characterized in
that m, =180.
25 25.  Apparatus as claimed in anyone of the claims 1 or 14 to 23, characterized in
that n,=12.
26. Apparatus as claimed in anyone of the claims 1 or 14 to 23, characterized in
that n,=-12.
21. Apparatus as claimed in anyone of the claims 1 or 14 to 23, characterized in
30 that q,=2.
28. Apparatus as claimed in anyone of the claims 1 or 14 to 23, characterized in
that g,=2. ,
29. Apparatus as claimed in claim 14, 15 or 16, characterized in that the writing
means are adapted to write sync blocks of the first trick play signal into said plurality of first
\\
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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

pl ay reproduction node, with the record carrier speed being - 24 tines the
nom nal reproduction speed, the control neans 270 generates a control

signal such that, in accordance with figure 7, the head 252 exactly crosses
the tracks -in WO98F¥¥hce with the line 56 and the head 25XCEJBSOLIP crosses
the tracks in accordance with the line 58 in 5 figure 7. The record carrier

transport control realized in the way explai ned above is nanmed: track
sel ect t ransp‘ﬁ‘F‘EPl’&’b??E‘F‘?S?s in s3id gronp of @ Fucsespikmrackyy aqasitp enabl thegeading 0F 18 t he

regor d ce&rl efirseplay segiﬁeﬁﬁﬁﬁﬁhgfﬂ&rsmﬂem}fﬁﬁh&ﬁmeﬂhé fbtaﬁlb%'hbﬁiﬂnﬂﬁ gmalﬁ%ﬂ:!kOdUCt i on
node, said p i eci fi the record carrier.

Furt her, tho:%layssg%ﬁq' confiespet) ‘ﬁﬁgf‘gé’ﬁ‘f‘gggfﬁﬁlﬁlé Pk SeBI% he two read
heads is capamﬂmmnﬂéamcrb@&sw&tbsmmbphmmmtlon recorded in the
recording r_;;orja ons 4 QfpakbiifastiafifeiSn ciiih %o &Hﬁ&ﬁim fol |l ow ng
the paths 24.1 and 24 . The hea | oW t e pa?ﬁﬁ%g an ¥2'i's not
capabl e of re¥ y?‘%ﬂ?ﬁ?ﬁ‘? W&%‘"‘?ﬁt“@%ﬁ@"the
subcode recorﬁoakgeqnm&nmlsmoﬁatheamﬁ@ehawsguén&eoﬂbﬁmmmm&om figure 3,

this is the 5 f Wi ng the
pat hs 15 32h§"a‘d(l 99“% g |s".l-tit&{s/lﬂgtlh‘glfei'Jb % reaﬁggmgi%ile;agdggggem?g@dwd i ng
portions 4, aléap oteger putiied §‘lu-ﬁ)‘bo %} ecordi ng portions of tracks having the
wrong azi me h31. | n flgﬁpp&atﬂsastchimlﬁcﬁlﬁQOhﬁﬂﬂct&QEd fa\ihab each B d?eN® - 1 and

the subcode ragopa b SISO, Srfonlihe e B bohat Peder oty
portions of tpla/oqxslalwampmsgd mhed mmg trick pley tsbgmeit the segondesyis, bldckissuénse t he head
fol | owi ng. t homaiBkddofie arfal 3,9c bieRsh o @l 4 ol giRultR] i uckeSpell c2PRD! e
readi ng the subcode ord orti Q as it scans the subcode recording
portions of t¥& é@clh “&T%ﬁg“é‘??rﬁﬂeﬁ“mﬂ‘ﬁzéﬂre 6, thisis |
15 32, Apparatus as claimed in claim 14, 15 or 16, characterized in that the writing
means are adapted to write sync blocks of the second trick play signal into said plurality of
second trick play segments in said group of p successive tracks, so as to enable the reading
of 18 second play segments during the said one revolution of the rotatable head drum at said
trick play speed n, times the recording speed, that each one of the 18 second trick play
20 segments comprise m,/18 sync blocks of the second trick play signal.
33. Apparatus as claimed in claim 32, characterized in that the i-th second trick
play segment comprises original sync blocks having second sync block sequence numbers
that are equivalent to a sequence of count numbers that run from m,+(i-1)m,/18q, to
my-+i.m,/18q,-1, where i is an integer running from 1 to 18, and that m, is an inteéer
25 muitiple of 18q,.(v=-24x)
34, Apparatus as claimed in claim 33, characterized in that each one of the 18
second trick play segments comprise twice a repetition of the original sync blocks of the
second trick play signal comprised in said one second trick play segment, the second sync
block sequence numbers of the original sync blocks in a second trick play segmeni being the
30 same as the second sync block sequence numbers of their repetitions.(v=-24x)
35. Apparatus as claimed in anyone of the claims 1 or 29 to 34, characterized in
that m,;=270.

36. Apparatus as claimed in anyone of the claims 1 or 29 to 34, characterized in
tha nl =24.
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the head follow ng the path 50. The head follow ng the path 51 is not
capabl e of reading the subcode recording portions 4, as it scans the
subcode recordi ng portions of tracks having the wong azimuth. In figure 7,
this is the head following the path 58. The head following the 25 path 56
I s not capable of reading the subcode recording portions 4, as it scans the
subcode recording portions of tracks having the wong azinuth. The
reproducti on | woSsB425ck pl ay reproduction node will now bECEBIMNNed | n
nore detail. During trick play reproduct#$on, bursts of information of
‘normal play' data and bursts of information of 'trick play' data are read
by the two hédds dur ARBREes claipist i anynye of thesejaimg f er 2008 §4 kberastericeft inconpl et e
‘normal pl ay'thalaj=a24.s i gnored and, as far as conplete '"normal play' sync

bl ocks are regd, tho C re i I.f t e'!]r Ldentifier (the
bits b3, b2 i(ra?%byte 78&gqualas' Bﬁi ﬁ‘s”g%&'f'f’g‘ﬁ?é ) ?g’éisy(gé"ighg nornal pl ay"
data, and thdbat gi=sk=3-gnored. As soon as a sync block is read, having a

trick playsspeed i denphdrith as\Mainfell in shychb of @6l predadihd) Qaiin¥/QhirfiieMz&d #Ghapi t S
blerr]. blerr]. of Apparcl i Eipietiag

. the byt 2 in.figure 9 which correspon to.the trick
pl ay reprodué‘ﬁtBFFgﬂ'e ﬁ EP@E’PT"C?%,’“‘EWBWW rp°‘i"ﬂ‘éaﬂ%gf°f5‘ﬁm?ndéntifier
i dentifi es a hesdecportiinamd s gaepbrion, thésecdnd symsbibckisequendei nombef tbieg Siored inb3, b2 of
the byte 72 ig. fbfh&uch. P€i ng equal to 10"), the sync block read is
detected as being a trick play sync block for the + 12 tinmes nom nal
repr oduct i on 48ode and‘Pg‘F%fPseﬂ%egﬁbcmi33’k°hﬂﬁ°&?§'zﬁ9r‘6§’é%‘§ﬂf§d°&ﬁ?@?62 f or
further 5 10preompricss atQeastftwé bytds@nd-hiatithe¥ecdnd Si¢ blokkGéquence fynbeslis sofedethk as t he

-4 times reproduct i Iﬁ?ﬁ?&%ﬁ’ parity data read fromthe record carrier
during one res\glo u{’*é(;lr;l% 0 ePhead dr um is used to carry out an ECC on the

trick play dafla ret riAPpsers 3sslaimep in glaim §P.cPheragtarizedrin tht thegpcqod syncdinsle

revol ution ofgseduaee Rmskr 6radbit ¥kl sthrb®inQhed Cleast Signircar? bidof RREQREYEH1E N Speeds
the 10 repetjtions of the trick play sync blocks are used to carry out an
error correcttd PIHE" r epr oduced dat a.

15 42. Apparatus as claimed in claim 41, characterized in that m,=90, that the second

sync block sequence number equals the count number, if the count number is smaller than a
first integer constant which is smaller than 64, and the sync block is included in a trick play
segment that is written by the first head, and that othefwise the second sync block sequence
pumber equals the count number minus a second integer constant.
20 43. Apparatus as claimed in claim 42, characterized in that for the second integer
' constant the relation holds: '

36 = second integer constant =< 90 minus the first integer constant.

44, Apparatus as claimed in claim 42 or 43, characterized in that the first integer
constant equals 50 and the second integer constant equais 40.

25 45. An apparatus for recording a first digital information signal in slant tracks on a

magnetic record carrier, the apparatus comprising '

- input means for receiving the first dlgltal information signal,

- signal processing means for processing the first digital signal into a first trick play signal,
suitable for recording in the tracks, _

30 - writing means for writing at a recording speed of the record carrier the first trick play
signal so as to obtain first trick play segments located at specific positions in said tracks, the
writing means comprising at least 2 first and a second write head located on a rotatable head
drum, the first head having a gap with a first azimuth angle and the second head having 2

gap with a second azimuth angle which is different from the first azimuth angle, the first

L ——
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The trick play sync bl ock nunbers for each of the trick play sync bl ocks
can be derived fromthe RSB# stored in the 6 bits b[err] to b[err] of the
byte 72, in the way as expl ai ned above, using the know edge about which
head is in reproducing contact with the record 15 carrier. Wen having
derived the trick play sync bl ock nunbers, those nunbers are used to store
the trick play sync blocks in specific menory locations in a processing
menory includedwgﬁmvﬁé processing unit 262. It shoul d be nRFTSBSHAR t hat
the use of the trick play sync bl ock nun¥#ers is preferred over the use of

t he sync bl ock. ers.for storin e trick play sync blocks in the 20
processi ng nme %?'Wé“‘fnr hﬁﬁ“ﬁ % cpAblipg.2 ﬁ’ﬂ'ﬁ%é‘r%“”ﬂﬁ@@&?‘l PPPIPRAA t 0 t he
menory | ocat i ¢uiek play tepredwsdnndsppedowtdchsequals np tinesythe mecadding lipdeblewhdré @K ispdnay sync
bl ocks are tonﬁﬁaghghgq odsd I I¢ the sync bl ock nunbers instead, would

require a conversion table to convert the sync block nunbers into the
cor r espondi ng “¥FAcERzeR | i phat g firss | tckiplay, el epmprise yareblogks of information eof trei Ck

play sync b odikst diyitaltiffoiniatiGD Sigmal; tand @f3f the Ofriting nicl ¢ QEPEE itd) KB HP sYnc THi S

conversion 254 stare duci ng apparat us.
Such conver si o#@%ﬁ’e% gﬁyt‘e’wg\m&%‘ gﬂﬁﬁgmfﬁéﬁ EB F‘?ﬁf’g“é’ﬁraoﬂﬂﬁ’l ng
syst em descri 6€8 SFWPWQ:)M@ thef ypepbipaks érothp arickigilay' segmhents tchwprisiig siefirsthanti a | f

anot her corr egdeera goé&e;em,@ BBk, L BFsK sy c bl ock
nunbers were chosen ersjon qhétheygggér I ng/rep %hauc ng §%stem
such woul d ma v‘qgﬁée%ﬁ‘%g’!’ &%&ms‘&ﬂw sype pleck ip g irackpsd) %sfcﬁndcw Yocker

syst em usel@s seqisnce mgnberhavB@ nosspeht eefutiorship tvhmrthe pasitions ioh ghet fpec blbdkCip falday sync

bl ock nunber s ydhe recording of the trick play sync bl ocks on the record
carrier becones nore flexible, as a trick play sync bl ock having a specific

trick play syfi® bl ock mﬂséﬁmgmr@d%“ﬁr%ﬂﬁﬁ!@ew@awm a
track on the wdspied tb efitera ghiralityf st yick Play Réged Si Eauo Bf suTb&éQueﬁtV Boups|of

nunber will cliange e Y. S oc er wi |l | .not that
upon reproduct i on, 0|alsrreesn%ot{eléc %ucg@ gfhnel'rég‘tpﬁe&? 81? trick'play sigual &t said

trick play speed n, times the recording speed in said reproductxon apparatus, during one
revolution of the head drum comprised in said reproduction apparatus, the reproduction
apparatus comprising at least a first and a second read head located on said head drum, said
first read head having a gap with an azimuth angle substantially equal to said first azimuth
angle and the second read head having a gap with an azimuth angle substantially equal to

20  said second azimuth angle, where p is an even integer value larger than I, and where m is
an integer larger than 1, that the second sync block sequence numbers in said m, sync blocks
of the first trick play signal are equivalent to a sequence of count numbers running from a
start count number m,, which is preférably Zero, to a final count ﬁumber my+my-1.(v=+4x
en v=-4x)

25 47. Apparatus as claimed in claim 45, characterized in that the writing means are
adapted to write a plurality of first trick play segments in each of subsequent groups of p
tracks so as to enable reproduction of m, sync blocks of the first trick play signal at said
trick play speed n, times the recording speed in said reproduction apparatus, during one
revolution of the head drum comprised in said reproduction apparatus, the reproduction

30 apparatus comprising at Jeast a first and a second read head located on said head drum, said
first read head having a gap with an azimuth angle substantially equal to said first azimuth
angle and the second read head having a gap with an azimuth angle substantially equai to
said second azimuth angle, where p is an even integer value larger than 1, and where m is
an integer larger than 1, that the said m, sync blocks of the first trick play signal comprise

R 0 ) supsTITE SHEET (e 20
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play sync block is stored in the track, it will be stored at the correct

| ocation in the processing nenory. In addition, no nenory space is required
for storing the conversion table and for carrying out the conversion. 5

The trick play packets can now be retrieved fromeach two subsequent trick
pl ay sync bl ocks. The time stanps for each packet of the trick play

I nformation signal are derived fromthe packet header 75, see figure 10. In
the processi ng WMB3422E2 the tine stanps. derived from eacHPHIBSRMEIKhacket S
is conpared to a reference tine stanps gdnerated by a reference tine stanp

counter incl ud d |n 10 Qf’ essin un|t 262 with a 27 Miz frequency.
Upon coi nci deﬂ hamg, ﬂ‘g g {15 tHok Rlay siggahang ra,-} repstitions ofypack of B val ue
of the tine smﬁmngmaleymtbmdksuy—ﬂ-hkdne/fﬂlnnce time stanp count er, the packet

is outputted gf the oy t %llld Qrt
stream at the out put term na@%@paaﬁﬂl\faﬂ%pgmﬂ er NEEESC e #n the
appar at us, coUREReHs TeeoTS GhEict. dhermaiop conising the ftggs dfe separ at e from t he

appar at us. 515. receiving the first dighl ibfoimatibitsignily €Nt i on has been described with

reference to prefecre nts. the Is.to nderslood t hat
these are not ?mmstm&t‘gilﬁm M@mm%ﬂ%ﬁ%ﬂﬁ“gﬁﬁg’f Becone

apparent to tmske skilled in the art, without departing fromthe scope of
the [ nvent | on. yAfgehi-a8Mig% faemfmsmcaamf ook PR LoD Goglal thus

may be anot he e of signa I'tal eo Si or an audio
si gnal, such é‘g é‘%é Iz o‘&?‘g"‘mﬁ gﬂﬁ?m PR?F‘F%@P““%@‘ faid Ek‘:%bl‘-‘%‘% Yrigpg megns cor ded
in the tritk eimpsisisgeyikestiadigend dlscbmd auitel RiDIEERE 008 rethtghiihead\Biugl) the 3tist N0

rel ati onship Wﬁﬁ&?\égﬁ?%‘ﬂQf&sp%“’ﬁ‘ghg{é‘g%‘%g&dd%ﬁ%% Qn SI 3 Q%I I n such |

an enbodi nment carrier 1s
mul tiplicity ®imuth aglenwhich isAifeth frem gheafinst apimith anslee ﬂfeoﬁrsttdlmabqummmg

i ndependent | fignar BEhg Qﬁaxﬁlﬁﬂ%ﬁaﬁhﬂgz5 replay in a reprodu&iéﬁu%ﬁimtust BeaimMepfayon |ies
of features.. The advant ages

of the recor B ERR B oFiRY Bl RLAFA e PR LA RO U S BEHR ARG oo
follows: 15 t°°and1
characterized in that the processing step comprises generating the first trick play signal
comprising sync blocks of information of the first digital information signal, and that the
sync blocks of the first trick play signal are written into a plurality of the first trick play
segments in a group of p successive tracks, the sync blocks in the trick play segments
20 comprising a first and a second sync block sequence number, the first sync block sequence
number in a sync block having a relationship with the position of the sync block in a track
and the second sync block sequénce number having no such relationship with the position of
the sync block in said track.

-
R g

SUBSTITUTE SHEET (RULE 26)
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1. A fixed nunber of trick play sync blocks are read fromthe record
carrier during one 30 revolution of the head drumin a trick play
reproduction node: in the present exanple, 90 trick play sync bl ocks. 2.
The format obtai ned enabl es the reading of the subcode in a trick play
reproducti on node. 3. As many as possible data burst are present and

di vi ded over the two scans of both heads in one revol ution of the head
drum 4. - ThWOMBPERS pl ay segnents are as short as possi PCEHMIGOUY t 0
obtain a robust trick play reproduction. 45 7he format is repetitive in
groups of (p=) 48 tracks and is chosen stﬂ hat editing can be realized,
for the reason that at |edst one of thg tracks in the group of 48 tracks is

devoid of 5 trick play information. &{\ An ofti nal positio %42he segnent s
with respect to the ideal §canning I|i efiy oduction h an be
obtained. 7. An optimal robustness agajnst tracking errors apd m ssing
trick play sync bl ocks EEr e very
wel | clear that the inpvept|ipn bl CARNGEY 1] P Spegafic
trick play reproductio ey e RAYIMY e NI i on. EQ.
trick play speeds 6x, X 3 K it ecti2im coul d
have been chosen, conbi\n i} ] fk { flo I I déd in groups
of (p=) 72 tracks. Furtih tih Nt p bl 11 B ijct\ed to the
recordi ng of video data C I Lishike 1Y e 11 b enfion in an
audi o recordi ng system E ok » 1 7+ 4)
di fferent audi o signal L Eldor I {WICK YRS s /for the
various trick pl22y8¢sg [
22.](4'4 r‘22.]](+4)
122,06 4)
22.5G D111 i
(120
22.26-4—[||| & [ R ! 122126 4)
22.4(+ 4) | \
226G | { ~-22.10¢+ 4)
228+ 4)
= - = /.{é
=t
frack 0 — \‘_g
= E N o <—g
- - %5
4
3
2
24.1 | 262

26.1/\ \24.2 FIG. 1

Printed from Mimosa 04/06/1999 14:08:12 page -54-



41 Rel ated docunents D1 US 5,579, 183, corresponding to EP

702, 877-A2 (PHN 14.818) D2 WO 96/ 30. 905- A2 (PHN 15.260) 5 D3

US- A 5,142,421 (PHN 13.537) D4 WO 95/ 28061 (PHN 14.832) CLAI V5
1. An apparatus for recording a first and a second digital
information signal in slant tracks on a magnetic record carrier, the
apparatus conprising - input neans for receiving the first and second
digital infornWO#P4BSgnal, - signal processing neans for PIGBEHARg. t he
first and second digital signal into flz?f nd 5 second trick play signals

respectively, suitable for recording in

he' tracks, - witing neans for

witing at a recording speed of the record carrier the flrﬁﬁ @ﬂ second

trick play signals so nd trick
respectively, |ocated SHECTITE 3 E
means conprising at | edst I\ '

segnent s,
witing
atled on a

rot at abl e head drum the f

5t agi muth 10

angl e and the second h&ad 3
different fromthe firdt 4
si gnal being neant for len
trick play reproductiorn spdH¢
speed, the second digitfal
replay in said reprodugtioff
~which equals n2 tines t{he fIg
I nt egers unequal to eagh oﬁ'
that the first and secqnd

track 0

oD

(@)

—argl e which is

nf orfmat i on

appgratus at a
reqor di ng

r erfabling a

ductji on speed

and n2 are

rlactgrized in

| ocks of

213+ | 21544 | 2.09H)

nusy  meey e Pl 10
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information of the first and second digital information signal,
respectively, and that the witing neans are adapted to wite the sync
bl ocks of the first trick play signal into a plurality of the first trick
pl ay segnents and to wite the sync bl ocks of the second trick play 20
signal into a plurality of the second trick play segnents, the sync bl ocks
in the trick plﬁg segnents conprising a first and a second sync bl ock -
sequence nuirherWO¥ irst sync block sequence nunber in PCHIRBMPHCK
havi ng a relatlonshlp with the p05|t|ong§’ he sync block in a track and
t he second sync bl ock sequence nunber L no such relationship with the
position of the sync block in said track. 25 2. Appar atus as
claimed in claiml, characterized in that the witing nmeans are adapted to
wite a pIurallty of first trick play segnents in each of subsequent groups
of p tracks so as2to ehablbe repBoductibn of ¥ err] sync bl d@ks of4the first
trick play signal\at sa&id trlck play -peed nferr] tines the recordlng speed
in said reproduct ' g ‘
conprised in Sall ™ _ t he reproductlod
conpri sing at | e4H DI cE SRS duivemeh pmat ed on 5
drum said first |Eek : Vi i t h an azi muth argl e {ok
equal to said fi g secopnd read head hav Eia gap
O 0 h—angl e, the

: Mmite a pIuraHgt second trick
pl ay segnents in eaCh salrd groups of t'facks so as t'é%enabl e r'e¢pr oducti on
of nferr] sync blocks of the second trick play signal at said trick play
speed n2 times the recordi ng speed, duJI"S QZe said one revolution of the
head drum where p is an even integer arger than 1, and where nferr]
is an integer larger than 1, that the second sync bl ock sequence nunbers in
said nferr] sync blocks of the first trick play signal are equivalent to a
sequence of 10 count _nunper,s running frgma start count nunber mMerr],
which is preferay4,z8L0, _final coufl® bestber nferr]+gfer®l-Iy and that

t he second sync hlodk sequende nunbers in sajd r’derrl Syng
25 |
Sl
Sync| ID EE -é data :Inner parity
= !
| | (l ) 1 (l
60 6 62 6da e

FIG. 8
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bl ocks of the second trick play signal are equivalent to said sequence of
count nunbers running fromsaid start count nunber nferr], which is
preferably zero, to said final count nunber nierr]+nferr]-I.(v=+4x en
v=-4x) 15 3. Apparatus as clained in claim2, characterized in
that the witing neans are adapted to wite said nferr] sync bl ocks of the
first trick play signal into tw first trick play segnents, that nferr] is
an even i ntegeWOR%33% and t hat each one of the two first ROTIBISOMBRY .
segnents conprise nerr]/2 sync bl ocks '&Jﬁ;f first trick play signal. 4.
Apparatus as clained in claim3, charact ed in that n{err] sync bl ocks
of the 20 nferr]/2 sync bl ocks 4n eac %M he first trilck play segments
conprise parity information, th a] d err sync bl oclds Efbep ev0|d of
err

any portion of the first digifal/\i E ?g 12-merr]
ot her sync bl ocks in one of the {wo f| st tr|c [¢ y)segrrent haMg second

sync bl ock sequencggnu
running fromnjerr] t A P arf] _ b A Hderr]
ot her sync bl ocks in t}h Y bid segnent s
havi ng second sync bl Ll M3 ) rquend@bof count
nunbers runni ng 2% %) ] !
nMerr]+nferr]-2.nerr]Al}. . 0] 1§ lai\med in claim
4, characteriiegﬁgﬂzéh t qyh y [ n 3@ t he
nerr] sync blo ' r sk qmnMa tq@ided /in the said
one first trick play sgdg 3 <( [ d& 130 3§]5§ﬁht
nunbers running from ff e £l N}-merr]-1, and
that (b) the second synd K ) ¥ S f sync. bl ocks
conprising parity infprn g t D n$ 2? g# ylay
segment are equi2gdicant t L fijlae 2 i 3
nMerr]+nferr]-m to 1 It i ¥ : L] | aratus as
claimed in claim3, 4| orfH, ; 2l B ___‘r@g Yt i on at
said trick play sp%%ﬂ_ n[i eyl ac D ¢ O s‘i@g.p;(rzgduction
28.9¢4) 1T T 28.13¢4)
28.12(:4) L \12g
28.4¢-4) i i ' | ~28.24¢4)
28.8¢4)+—1TT[ A T728.20¢4)
TT-28.16(-4)
28.6c4) || LI § A | L 28.14¢H
28.2¢-4) 1 :!&28J8@®
\ 1L ~28.22(-4)
28.10¢4) N
S==22 : 10
9
8
: 5/
5
4
23

2273027 I 224 I\ T304 FIG.3

Printed from Mimosa 04/06/1999 14:08:12 page -57-



~apparatus, said one first trick play segment conprising the sync bl ock
havi ng a second sync bl ock sequence nunber equivalent to the count nunber
nMerr] is for being read as the first one of the two first trick play
segnents by one of the two read heads during said one revolution 5 of the
head drum the other first trick play segnent is for being read thereafter
by the other of said two read heads during said revolution of the head
drum (v= +4) 7WO934225 Appgratus as clainmed in claim?2, ®GEBIEPUI zed in
that the witing neans are adapted to iw? said m sync bl ocks of the
second trick play signal into four secgié rick play segnments, that each of
the four second trick play segnents conprises (nferr])/4 sync blocks 10 of
the second trick play signal, whilst nferr] is a multiple of 4.(v=-4x) 8.
Apparatus as claimed in claim?7, characterized in that (nf®kd/-1)/2 sync

bl ocks of the nierr]/ ‘ : d trick play

segnents conprise parijty i b [ i 2l sync bl ocks
bei ng devoid of any portif Y g \ ' i pnisignal, that
(merr]+1)/2 sync bl ocks LHf I (19 b logH Bl h gf the other
15 two second trick |pl ay|fd L ) n{iqe tion the said
- (md+ 1)/ 2 sync bl ocks| beii q¢EHdEM O ()] ()Y [ s$econd digita
“signal. 9. Appar @ § [ N aim @l lend det erijzed i n that

t he ot her sync bl ocks coxp dlf D of 3slad:1ile K play segnents
have second sync bl ock se¢p e | Intinp .l i1 4 il gt t¢ a sequence
of count nunbers that|run el ¢ thieffip

mMerr]+nferr]/4-(nferf]- t{ O efln G (nfeqr]+1)/2-1,
that the other sync b| ockf Rl sl il N1 B q ne f our -second
trick play segnments hpvelH 1 el iplog q g i defs that are

equi val ent to a sequepce 0 nUEDEL f I t he
mMerr]+nmerr]/4-(nfert]-1 0 1 ey :m [lefr]+/1)/2 to
mMerr]+merr]/2-nerr}-I al : L # plised in a third
one of the four second tfj Qi YIS E l H | Bld Hyhc .bl ock sequence
nunbers that 25 are ¢qu|p Nt it 01 R | Bl du 0 | {d [fypber|s that run
fromnferr]+nierr]/2-nieln q 181 Hnad M B I [&f HeB. nilerr]-1)/2-1 or
to nerr]+3. m 14- (3. nmfer [tHITVIZH LI B h g (HY M bljocks conpri sed
in the fourth one of thellfblyt|isdermd |t M| B¢ 4{havg second sync
bl ock sequence nunberg tpna el | HemtiitdEdlHe pof qount nunbers
“that run fromeither

track 0

28.25(-4) 28.29(~4)

FIG. 3a
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mMerr]+3.nferr] (3 .mMerr]-1)/2 or fromnferr]+3.nerr]/4-(3.nerr]+ 1)/2 to
nerr]+nmerr]-2.]err].(v=-4x) 30 10. Apparatus as clained in claim
9, characterized in that (a) the sync bl ocks conprising parity information
in the first one of the four second trick play segnments have second sync

bl ock sequence nunbers equivalent to the count nunbers :
nMerr]+merr]-2.nerr] to either nerr]+nferr]-(3.nerr]-1)/2-1 or to
Merr]+nferr]- (" ]+1)/2-1, (b) that the sync bl ocks RIHIBIOIEAY parity
i nformation in the second one of the fo%é 3Fond trick play segnments
have second sync bl ock sequence nunbers Azivalent to the count nunbers
fromeither n{err]+n{elr]-(3.n{err]-l)/Z r merr]+njerr]-(3. mMerr]+1)/2 to
nmMerr]+nferr]-nmerr]-1\ (c) that,the syn | ocks coimprisin arity
“information in the thixk 0@%1ﬁ he ?ur ecsg tr ck,?lay egnent s have
second sync bl ock sequence nu s ‘equi en e 04 nuq%ers from

mMerr]+nferr]-nferyg t
mMerr]+merr]-(nferr - q ANl 1Re 1% ng
parity information init L L4 p Gﬁd % | ay segnents
have second sync bl oc fi bl I bunt~ tiober s
fromeither nferr]+nfeyn eriidl £ 12 B N shingl pry]+1)/2 to
merr]+nferr] -1 34M& gl AN &la @4 A4S | B & [red hnyone of the
claims 1 to 10, charactje h 1 eriniH1 12 - Appar at us as
claimed in anyone of theRdIgp D c e Ol TR nferr]=4.
13. AppaBadis] e | el & ¢ f 1 126+ 12)
characterized in tha 2 T clainmed In
claiml1, characterized | 15 L ng |4 ed/to wite a
plurality of fi848GttH2ck ) I 51U b gn roups of p
tracks so as to ena il er [ Df{ UG i1 26t
trick play signal at [sail gt M D, Dl ¢ i I hellr ecor di ng speed
in said reproduction {app@f &t Y qmne :
3411+ 12)
34.7G 12)
[T T34.15¢-12)
A5G
34.2(+ 12
! | 120
34.6(+ 1 ™~
1] i : 34.10+ 12)
34.1G¢:12) ' : 34.14:12)
lﬁ 34.9+12)
L i I 34.13+12)
34.5G-12) i
1 | 11
10
9
n 8
67
5
4
23
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revolution of the head drum conprised in said reproducti on apparatus, the
reproduction 20 apparatus conprising at least a first and a second read
head | ocated on said head drum said first read head having a gap with an
azinmuth angle substantially equal to said first azinmuth angle and the
second read head having a gap with an azinuth angle substantially equal to
"said second azimuth angle, the witing neans further being adapted to wite
a plurality. of We8¥H&Strick play segnents in each said groPGRIBINOOROt r acks
so as to enable reproduction of nferr] 71Tync bl ocks of the second trick
play signal at said trick play speed n[efr]” times the recordi ng speed,
during the said one revolution of the head drum where p tracka4V even i nt eger

val ue | arger than 1, | nteger larger fhan 1, that the
said nferr] sync bl ocks 3 | e
merr]/q[err] original/ sy e I gnal and
glerr]- 1 repetitionsfof {eH¢h 1 nﬁar ﬂ 1 ior syhc bl ocks,
that the said nferr] g o J sely fuukude tay—5i gna
conprise nmerr]/q[err] origin M q : eH$E tri pl ay signal
and g2-1 repetitions 440 h g i [ & ( sync bl ocks. 15.
Apparatus as clained ijn glRin 2 il e sécond sync
bl ock sequence nunbers) irn|H € gi bl acks of said
first trick play signgl dtH|H algn S gnide unt jnunbers
running froma start qount||pd i b i 1§3 eraljly zero, to a
final count nunmber nierrIHME ( : [N t S sync bl ock
nunbers in said nferr}/qller q YS! v 9 EH 5l | P second trick
pl ay signal are equival eqli|{p etdeined 1 3] {4 ot | [ runni ng fromsaid
start count nunber n rrﬂ i [ refier(®Qll vd e id fingl count
nunber nmerr]+nferr]/q[entfliild atll ol e A | bl Bl ¢ ng|i ntegers | arger
than 1 and that nmferr]{ i g{fan 1)) LKL B A O i B an%gq[err].(v: +
12x en v=-12x resp +2 ent|1[ %5 pTar t U4 Ed$|1¢! ai yred in claim
14 or 15, characterized iipith | Beciand | HY ¢ i EMH | HeHyence nunbers of
each of the nferr]/qg[err]|ldfe i 1$yne )[)c g [{apelflirist tyick play
signal are the sane as| thp ;%‘ Sy e | dcK BEdEnbEmEe | Mbither s| of their
repetitions and that

%

&

0 55 B I

track O

34.17(+12) 34.18(+12)

FIG. 4a
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t he second sync bl ock sequence nunbers of each of the nferr]/q[err]
original sync blocks of the.10 second trick play signal are also the sane
as the second sync bl ock sequence nunbers of their repetitions. 17.
Apparatus as clained in claim14, 15 or 16, characterized in that the
witing means are adapted to wite sync blocks of the first trick play
signal into said plurality of first trick play segnents in said group of p
successive tradtk@%3483as to enabl e the readi ng of ei ght 15PCIIBSHPLY| qy
segnents during the said one revolution alatZe rotatabl e head drum at. said
trick play speed n[err] tHnes the record peed, that each one of six of
the eight first trick pl segnepts conprise (nferr]-4)/8 sync bl ocks of
the first trick play vi 2§hsign and _each one of the other two of the

first trick play se onpri fes 4%6Hr]+ 12) /'8 sync bl ocks of the first
trick play video $4¥?3. v=_+ 12 0 18. Appar at us as cb;ined I n
cl ai m 16, charact eppze 0 ite the
merr]/q[err] origina » K &/ Ifl Fig1 i gnak13n such
positions in the eight| f\RlYs e ¥R Jﬁ‘ \ s, upon
replay at said trick p 5 i i i pted,12he
reading of the origina nd | bl{OF f Ol $8¢ 01N nd | pl{ocH Sequence
nunbers nferr] to nferr gl st y i|di B [t ¥ ead head and
the readi ng of the 25 r ﬂl S Lue ¢ i 2o Nl Bpfnct bl ock
sequence nunbers r1/HTILE § D [ r erir |1 next by
sai d second reacf'q:]ge@@,s TYTTS f g ol iit] I < drum (v= +12)
19. Apparsg, S |q & | el I an lqt 8 [ t each one
of the eight fi rstl"(fl ck S 3 D pl L alil M | g gﬂlm
original sync bl ocks t I Dl #@_ err]-1
repetitions of each of gaj Il 1y f § nel bl a6K3¢ = +
12x) 20. Appar at u I nicfl| & 1 16} harg ggXized
in that the witgopgipkans B ol Ml It ¢yl R119f the second
trick play signal 1'n SE a1 | {4 €q i| gk /119 5q9&§2511 said
group of p successiveltrjack 5 endb| |6 "f[ '
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of nine second trick play segnents during the said one revolution of the
rotatable head drumat said trick play speed n2 tinmes the recording speed,
and that each one of the nine second trick play segnents conprise nferr]/9
sync bl ocks of the second trick play signal. 21. Appar at us as
clainmed in claim?20, characterized in that the i-th second trick 5 play
segnent conpr|5|n%m5r|g|nal sync bl ocks of the second trick play signa
havi ng second sV #5ck sequence nunbers that are equi val BFFIBIPOEOSequence

of count nunbers that run fron1n{err]+g%7hpn[err]/9q[err] to
te

nferr]+i.nferr]/9q[err]-1, where i ger running from1l to 9, and
that nferr] is an integer nultiple of 9qlerr].(v=-12X) 22qek 47 Appar at us
-as clainmed in cIa|n123 characterized in that each one of the nine 10
second trick play seg ﬁﬁ?f : s i nal sync

bl ocks of the second tri ' A8 il $ jf{sai d one second
trick play segnent, the 4ed I $F ¢p $ § f {the origina
sync bl ocks in a secodTirt s REH$E s +he second
sync bl ock sequence nunbef[d e [ 23.

Apparatus as clained | n ¢|Hd A1t Hd ifn ke wji-ting nmeans
are 15 adapted to recoprd|fa 5H¢ D (NG JIfgnt s /in such a
position in said group of]} 51 | A B f a rfeplay at said
speed n2 times the reg¢ord|in t s*fe f ( rst {mentioned
second trick play segpent]q $M 31§ glidecond sync bl ock
sequence nunbers equi Yal ¢ 1t 41N I © -
nMerr]+nferr]/9q[err]tl { eqe D flpyrth gecond trick
pl ay segnents thereaffer Ry ] hel |t N : G} the fifth second
trick play segnment theregfltgnilbh herl d]d ¢Hd| or the other
head, and the sixth, gevarih p ne 3 E(q 1l bk play segnments
read thereafter by said )r1e ) hel |t a $||dpri ng said one
revolution of the head didmidM¥*H1Z DI4 || fU$f as clainmed in
anyone of the clains 1 off|Ll4it¢{[28.|¢patide ed| g{| n{grr] = 180. 25
25. Appar at us |as|{|dl 21l mep 13jra hE g |L or] 14 to 23,
characterized in that [n[ &1L T %

4
|
track 0
40.19(-12) 40.20(-12)
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26. Apparatus as clained in anyone of the clains 1 or 14 to 23,
characterized in that n[err]=-12. 27. Apparatus as cl ained in anyone
of the clainms 1 or 14 to 23, characterized in 30 that qg[err]=2. 28.
“Apparatus as clained in anyone of the clains 1 or 14 to 23, characterized
in that q[err]=2. 29. Apparatus as clained in claim14, 15 or 16,
characterized in that the witing neans are adapted to wite sync bl ocks of
the first tri ckW@P#3#22§i gnal into said plurality of first PCREBIsme3pl ay
segnents in said group of p successive ﬁcﬁﬁ? 50 as to enable the reading
of 18 first play segnents during the sai revol ution of the rotatable
head drum at said trick play speed n[err] tjnes the recording speed, that

each of the 18 first tricR play seg 4% rise nferr]/18 sync bl ocks of
the first trick play signay,. ©8.88024) Appg'Apus ag clgtmed in claim
29, characterized in that the i-thf fi I G plaz seg onpri si ng
original sync bl ocks .o ' : 4Lync
bl ock sequence nunbers VE:! f 1 ; c 1 unbers
that run fromnferr] +(j NN W/d8qg[err]-1,
where i is an integer \1 il I \s ~an2bnt eger
multiple of 18qg[err]. (Y3|+R 31 q j H[chained in
clai m 30, characterized | t ﬁ\ D) & 5 1 pl ay
segnents conprise tw ce F RpAt D he ] Qcks of the
first trick play signal 1 o B[] Fli sl egnent, the
second sync bl ock sequgen I sEql At E ORI L qe¢k rst
trick play segqgryt(_,_g ng S S SEEd 1F C $e ﬁseﬁgg'é@nbers
of their repetltlons = i [ T Ialrredln
claim 14, 15 or 16, char 1|2 @ hat v i A ﬁﬁgi%edto
wite sync bl ocks of |the t pl Ay ) i Nt ) ()| pI urality of
' = _ 48.16(+24)
48.6(+ 24) / :
/ 48.15¢ 24)
48.5 '
t24) L -48.14¢ 24)
11T [\ 12a
48.4(+2j)! g
48.3(:+ 24 1 1! TR
48.13@G 24)
48.2(+ 24) .
48.12(+ 24)
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48.1G24) . N i
n 11
i s 10
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67
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second trick play segnents in said group of p successive tracks, so as to
enabl e the reading of 18 second play segnents during the said one
revolution of the rotatable head drumat said trick play speed n2 tines the
recordi ng speed, that each one of the 18 second trick play 20 segments
conprise nerr]/18 sync bl ocks of the second trick play signal. 33.
Apparatus as clained in claim32, characterized in that the i-th second
trick play segWaf83®dhpri ses original sync bl ocks havi ng PSEEOHINhc. bl ock
sequence nunbers that are equival ent tg‘lzgquence of count nunbers that
run fromnferr]+(i-l)nferr]/18qg[err] t r]+i.nferr]/18q[err]-1, where
Is an integer running from1l to 18, and that nferr] is an integer 25

mul tiple of 18q[err]. (v=-24x) 34. Appar at us- as cl aj g in claim33,
characterized in that each one of the 18 second trick plgwc anents
conprise twi ce a repet== e second trick
pl ay signal conprised]inlH H | E C ) I t he second

econd trick

&

sync bl ock sequence nyunb

pl ay segnent being thg 300 '% i 3 eid pind| queince nunbers
of their repetitions.{v={f £ N 1 jjmed j-n anyone of
the clains 1 or 29 to}34, % [ nlitihigd | im .3

Apparatus as clai ned ijln @p D he | Bl i 11 , Characterized
in that n[err]=24. 37, Dl AU US| a8l ¢ nyome of the
claims 1 or 29 to 34, chtr S ia¢ q a1 | nlfer .

Apparatus as clained ijn @ B O | I :Waiﬁf 11| {4, characterized
in that g[err]=q[err] 3. |H . AvbdrdlUs iffred iln anyone of
t he preceding clains,|chaf B {4 € | |t & hel 11l sync bl ocks
conprise a synchroni zati o ldiiRertiiend [ lap i ident i tion, a
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peobergesy
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155 5255

track 0
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header portion and a data portion, the second sync bl ock sequence nunber
being stored in the header portion. 40. Apparatus as clained in
claim 39, characterized in that the header portion 10 conprises at |east
two bytes and that the second sync bl ock sequence nunber is stored in the
second byte of the header portion. 41. Apparatus as clained in claim
40, characterized in that the second sync bl ock sequence nunber is a 6-bit
word stored-in VA&H2Scast significant bits of the second BGEBIAOIPhe
header portion. 15 42. Apparatqﬁ%712plained in claimA41l,
characterized in that n{eﬁr] =90, that t cond sync bl ock sequence
nunber equal s the count nber, if thejycourRd)unber is smaller than a first
i nt eger constant which is\smaller than/\64, and the sync block is included

inatrick play seggen\ thiat is widbe t R0 AN head, and that
%ﬁ1 @%be 'LZQE

ot herw se the secon nc_bl ock seque he count nmber
m nus a second i ntgger GUIAE . a din
claim42, characteri Ui ] (Lline P ant “t+he
relation holds: 36 [er qn &t the first
‘integer constant. 44. “ n | 2\ or 12p
characterized in that (K3 PIG L nd the second
i nteger constantgg 29 D cording a
first digital ? gﬁ%?l ap Stz | bitli c| record
carrier, the app C i $I{Mmy i 1 5 "B EaCEiNliNg fhe first
digital |nfornat ngll &l 1 | JiLon 3 | a @ pffogessi ng t he
first digital SI&ﬂEﬂQA il [ D) || 4 @st@ e/ f or recording
in the tracks, 30 I tfi 9 alrlacHW| [ng speed of the
record carrier the fi gl q rﬁl Q bl rst trick play
segnents | ocated at spec| t if Q hel M 'éd ans
_conprising at least a{fil diM ti M a tabl e
head drum the first he L a WM it 1d | | St T Fs(?ﬂﬂ t he
second head hav52%634)’__, , | .
' I ' M |- 54.14(-24)
54.4(:24) | |54.13¢24)
N\ 12q
54,324 i
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54.2(:24 i
€24 | 54.11:24)
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9
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4
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gap with a second azinuth angle which is different fromthe first azinuth
angle, the first digital information signal being neant for enabling a
replay in a reproduction apparatus at a trick play reproduction speed which
equals n, tines the recording speed, where n[err] is an integer unequal to
0 and 1, characterized in that the first trick play signal conprise sync

bl ocks of information of the 5 first digital information signal, and that
the writing- neaW99%#4@2Sadapted to wite the sync bl ocks of PEEIBRSQOEY ¢ ck
play signal into a plurality of the filspgg7ick pl ay segnents in a group of
~p successive tracks, the sync bl ocks i trick play segnents conprising
a first and a second sync bl ock sequence nunber, the first sync bl ock
'sequence nunber in a sync block having a relationship with the position of
the sync block in a track and the second sync bl ock 10 <Sagkefce nunber
havi ng no such relatigonship with the position of the sync block in said

track. 46. App T T 7 e zed in that
the witing nmeans arejad : DI A a Uy |l tRi ck play
segnents in each of slbs¢HuEdt]|é ik $/13b t-en bl e
reproduction of nferrt sydri O¢K! T | {nalinZus ¥ signal at said
15 trick play speed In[edqtlltit!ime |6 q $ek $ai d Jreproduction
apparatus, during one|lre i { [dh g ( Mi¢p ¢d in said
reproducti on apparat ug, | it &4 Ailfelil « Ishye ii$i ng Jat | east a
first and a second read h k 4 DI | B3 Ed i 1y hi d flirst read
head having a gap with ap i H R ): 618G zl |l t¢o said first
azimuth angl e and thejse¢ [ le f drinEY ] in Qﬁ) hn azi nut h angl e
substantially equal tp 20[||H&| ]I 1|¥Zi1 g g, gfe plis an even
I nt eger val ue larger fhap|lidHnH el |el dni (it lger | grger than 1
that the second sync plo¢ UEn LIThER B il Im]1efn] symc bl ocks of
the first trick play sigpghiiarielle [ ent |t sdaUeneH [pf count nunbers
running froma start ¢oupk||n £l i Am {1 Al B1pbl y| zero, to a
final count nunber nferr|HM e ]! H 1+

55755 514

3555572
— 5 52 5
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en v=-4x) 25 A47.

reproduction of nferr] sync blocks of the first trick play signal

Apparatus as clained in claimi45,

characterized
inthat the witing neans are adapted to wite a plurality of first trick
pl ay segnments in each of subsequent  groups of p tracks so as to enable

at said

trick play speed n[err] times the recording speed in said reproduction

appar at us,
reproducti on apyseas,
afirst and a
head havi ng a
azinmuth angl e
substantial ly
i nteger val ue

equal

0s e
Iargehgﬂha§

during one revolution of the head drum conprised in said
the reproduction 30 apparatus conRGIIBsHReGt
second read head

| east
r ead

to said first

| ocat e id head drum said first
gap with an azinmuth angﬁkﬂzlzatantially equal i
and t he second read h

d having a gap with an azinmuth angle
nuth-ﬁngle where p is_,an even
nc[.erg | is_an_i ateggr.

that the said nferrj—dyne 'n*b
nerr]/q[err] cﬁa i aI Syng
glerr]-1 repetltlon df eadhg of
+12x en v=-12x) 48. &
signal in slant tr;q —oB—g~F
the steps of 5 - i vind-§
processing the kst di git 4=
suitable for recording in tlhe
record carrier the frrst—trrT

8argep than 1,

nprise
and

ocks. (v=

)npri si ng

ed of the
rick play

segnents | ocated at specific p03|t|ons in said tracks using witing neans

10 conprising at

_ | east a first and
rotatabl e head drum the first head h

write head

i o) | ocated on a
Mg 'a”gap with a first azinmuth angle

and the second head having a gap with a second azinmuth angle which is

different fromthe first azimuth angle,

the first digital

i nformati on

signal being neant for enabling a replay in a reproduction apparatus at a
trick play ] )
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reproduction speed which equals n[err] tinmes the recording speed, where
nferr] is an integer unequal 15 to Oand 1, characterized in that the
processi ng step conprises generating the first trick play signal conprising
sync bl ocks of information of the first digital information signal, and
that the sync blocks of the first trick play signal are witten into a
plurality of the first trick play segnents in a group of p successive
tracks, the- syMOMMERs in the trick play segnents 20 corfFT/ BB fir st
and a second sync bl ock sequence nunbeg;éﬂve first sync bl ock sequence
nunber in a sync block having a rel ati ip with the position of the sync
. block in a track and the second sync ock sequence nunber having no such

relationship with the position of thel ync bl ock in said track.
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