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Recording of trick play signals on a record carrier. The invention rel ates
to an apparatus for recording a first and a second digital information
signal in-slant tracks on a magnetic record carrier, the apparatus conpris-
ing - input neans for receiving the first and second digital information
signal, 5 - signal processing neans for processing the first and second
di gi tal si_gnq‘[od'a}gh%s first and second trick play signal spéamssneisi vely,
suitable for recording in the tracks, 1 witing neans for witing at a
recording speed of the record carrier, the first and second trick play

si gnal s so Resonding obtrigk play signals opascordeegmient s | ocat ed at specific positions
in said tracks, the witing nmeans conprising at least a first and a second
wite head |ocated on a 10 rotatable head drum the first ‘head having a
gap with a first azinmuth angle and the second head having a gap with a
second azinmuth 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 equal s
n[err] times the recor dhsigventioncrelates toan spramvd fatirerording 2ifinst@ndmsecend si gnal

bei ng neant ghipk infhatid Rign ' | (YaT oo TNTeL 1 us at a
trick play ?é%?oduct idgn spg{eﬁﬁmh&eﬁﬂ%ﬁg{cn[err] ti'(r?riegés e recording
speed, wher®8n[err] and n[err] are integers unequal to each other and
unequal to OinpitGnedns fouti@dbiving tiRCfiitGhd §hedh [@ipitallinfErmiatonksipasyn f r om WO 95/ 28061,

docunent .n the |i.st of related o%m%ni , P The
known appgféflﬂ?i %%nsgt%%nsf%ﬁén 0 mﬁ%&l grta ssewngglgnﬁlé%afl b ﬁﬁ)ar“dr ecording a
di gi tal vi desconditjeicpiay signdls thspgktively, spitabefosfecording imdle tipgks, n t he form of an
MPEG encoded yiilefeatd P @iving & 2 MabrifRg BREKEH the fRford Bl "B hiiarlsedofte di gi t al
video signal are included in the serial data stream of the MPEG encoded
vi deo si gnalFick play Sigrals So3h torQgtainy fEipk MavEesrasats dorated otjsaratiic ppsifieas in sgid¢ 1 j ck pl ay
signal can fcks,abowiing reansichprising @k Baso# fifshidhd aqecofidiweil hédddbcate@bn a Such tri ck
play i 0fel 680 1Rad Bim B0 Brohelf Rovitg 413D with ol SRERTHEGE Do e Soohi O ¢

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

15 apparatus at a trick play reproduction speed which equais n, times the recording speed,
where n; and n, are integers unequat to each other and unequal to 0 and 1. Such a recording
apparatus is known from WO 95/28061, 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 signal 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. Generally, a separate
datastream is recorded as 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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pl ay) speed which is other than the nom nal reproduction speed. Generally,
a separate datastreamis recorded as the trick play signal on the record
carrier for enabling the reproduction at such trick play speed. The trick
pl ay signal can be derived fromthe MPEG encoded video signal, eg. by
selecting I-franes fromthe MPEG encoded video signal. Printed from M nosa
04/ 06/ 1999 12 dfefdodage -3-  This trick play signal, 31 N€ed not
necessarily be a trick play signal that has a relationship wth the MPEG
encoded video signal, but can be a corrp? etely different si gnal But, in the

sanme way as the MPEG e Vi deo [ tream of
the trick play signal n@f‘ﬁoqpq‘séaygsa%@ep g"r‘ﬁﬁ%%g)eofg he t? g‘%ﬁpl ay
signal. 5  that has a relationship with ﬂfhmﬁ@m%“mmabmmeV@M}‘l bes the
recording OfuRaAIBALE BAY, ui e QdBlal 2me MrRGRhsdia dléxw aaeotsrgwkmokeam signal s

in the tracks on a record carri The se nts o trick play
si gnal have d&“mf’fﬂ‘ﬁ“ug MFWW“PV%&E@WWPB&&‘QW&@hB‘F@
repr oduct gon of the t r i The dobumenthayticied sliové describathemerading ofgegments lof pl ay

reproductlo | & f gﬁhi neﬁQEdr:P Eé;nceﬁman

i mpr oved rec rding appo}’l'lél[ttgns ﬁ& E%L‘ég‘“‘é uralit &"? trleg pl ay
signals in ad@@ﬁ@wkMWgwbmelwcmmm @H“@%“’r tjenghie 1 j er. ~ The
recording an?ﬁba&&b%df&e%&%ﬂ ai’\!tstéﬁn&sb&dinﬂ‘ﬁﬁ:ﬂtpl@@epkdﬁuéﬂaﬂ&ﬁﬁd erized 15
in that the first and second trick play signals conprise sync bl ocks of

I nformation of the first and second digital information signal,

respectivi@ly, and that the witing neans are adapted to wite the sync
re Rl Sy bl ok of LAl sl et aage o, 200 o
pl ay segmentapparaws fgs repeyding a plurality of trick play signals in accor ce w1th a specific format

on the record carrier.

The recording apparatus in accordance with the invention is characterized

15 in that the first and second trick play signals 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 first trick play segments and to write
the sync blocks of the second trick play signal into second trick play segments, so as to
enable, during reproduction at said trick play speed n, times the recording speed in said

20 reproduction apparatus, which is provided with reading means for reading the first and
second trick play segments, said reading means comprising at least a first and a second read

| head located on a rotatable 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 said second azimuth angle, the reading of m;

25 sync blocks of the first trick play signal from first trick play segments during one revolution
of the head drum and so as to enable, during reproduction at said trick play speed n, times
the recording speed, the reading of m, sync blocks of the second trick play signal from
second trick play segments during one revolution of the rotatable head drum, where m is an
integer larger than 1,

30 The invention is based on the recognition that in this way the same
number of sync blocks can be read for at least two different trick play reproduction modes,
such as the trick play reproduction modes with a certain speed larger than the recording
speed and in the forward and backwards direction. The invention enables further measures to
be taken so that various other advantages can be obtained, such as a very robust reproduction
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enabl e, during reproduction at said trick play speed n[err] tinmes the _
recordi ng speed in said 20 reproduction apparatus, which is provided with
readi ng means for reading the first and second trick play segnents, said
readi ng neans conprising at least a first and a second read head | ocated on
a rotatable head drum said first read head having a gap with an azinuth

angl e substanti equal to said first azinuth angle and cond read
head havi ng awﬁg%dgﬁﬁt h an azimuth angle substantially e(fﬂw?%ﬁ%ai d second

azimuth angle, the reading of nferr] 23 sync blocks of the first trick
play signal fromfirst trick play segnents during one revolution of the
head dr um anmia trisk pisy reproductipn wodegnamelycpy optimally pesitiosing f the grick play s@Ress oy speed

n2 tinmes th%&?%ﬂgmwtmuﬂ%ﬁﬁﬂﬂl robustitse bajnsiyadkindériedamd of t he

second trick play signal fromse d trick.,pl se nt s .duci ng. one

revol ution CHsSINgSYReblockscap pe @é’ﬁg?"&ﬂ‘i” %@&dﬁwﬁ?&?ﬂeﬁﬂ%ﬁ | ar ger
than 1. 30 stored in a subcode area canleeediizedent i on i s based on the recognition that
in this Way t he sane nunber of sync bl ocks can be read for at |east two
different “trick play reproduction nodes, such as the trick play
reproduction nodes with a certain speed |arger than the recording speed and

in the forward and backyidisd dinerubec of hd BRerioy @Il teappaesmarbs and ur t her
neasures to be taken sqg that various other. advant age i.ped, such
as a very rJHiFdp gglfffgelﬁ‘ﬁB*W%ﬂ@ﬂ&&ﬁ%%%ﬁ'ﬁé%%%é&u page
-4- 3 in the figuredesqipton shegw oduct i on node, namely by optinally positioning
of the trigck play seamehig, AbRRIHARRKbipdeD tals! Mierd FaflalbRlid AN

nst trackl ng

opti mal robustness agai errors and m ssing sync_bl ogcks can be

obt ai ned. Futhe patirs aceass thgtesoah Faries thak twogppresuction heags Eollpy Aerrige: it nkiBAed in a
subcode ar eareﬁﬁﬁhc@& &R WieRChe record carrier speed is +4 times nominal,

figure 1a the trick play segments for the +4 times nominal reproduction
mode only, in the group of 48 tracks,
| 15 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,
figure 3a the trick play segments for the -4 times nominat reproduction
20 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,
figure 4a the trick play segments for the -+12 times nominal reproduction
25 mode only, in the group of 48 tracks,
fipure 5 the same format as figure 1, with the paths across the record
carrier that the two reproduction heads follow during a fourth trick play reproduction mode,

where the record carrier speed is -12 times nominal,
figure 5a the trick play segments for the -12 times nominal reproduction
30 mode only, in the group of 48 tracks, '
figure 6 the same format as figure 1, with the paths across the record
carrier that the two reproduction heads follow during a fifth trick play reproduction mode,
where the record carrier speed is +24 times néminal,
figure 6a the trick play segments for the +24 times nominal reproduction
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5 These and ot her aspects of the invention will be apparent from and
elucidated wth reference to the enbodi nents described hereafter in the
figure description. In the figure description shows 10

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 foll ow
during a firsgobgdeds Pl ay reproduction node, where the reg Rl?sﬂmdiﬁ”' er speed
is +4 times nomnal, figure la the trick play segnents for +4 tines
nom nal reproductlon nmode only, in the $§roup of 48 tracks, 15

figure 2 the contents of tr ck.on the record carrier, flgure 3 the sane
format as f|‘§?ﬂ°(—9“11 %W'{P gm across the record carrier that the two
reproducti on heads foll ﬁgnrdmmersgneefomcnrﬂtuterlj oiith e pyths posotis edcondn node,

where the record [ gHEﬁ § trick
pl ay segrrent }h%% W%:é %%nr%‘r%sﬁoaf’dvrep uc |onp1§0 nl'y, in the
group of 48 whesethe record gaprier speed fi-24 Hmes IPGF#M as figure 1, w t h t he paths

across the record carr| b@ﬁeﬁi&ﬂpky\&gﬁ&ﬁiﬁﬂﬁst24%ebﬂaﬂiﬁﬂiﬁwd@dﬁoﬁlurl ng a
thlrdtrlckFl ductltgrlln?%g where the record carrier speed is + 12
ti mes nonina °f‘1“B'u B play segnents for the + 12 .times nom nal

reproduction 25 node onifigyre 8 thetformatofaispnecilock3 tracks figure 5 the sane
o bnChre L 4 | ByhRS R SbA O5AAR 1 LGRS BHERBE bt N 110
where the redord carrier speed is -12 tinmes nom naI figure 5a the trick
play segmgnts for the 'h%u&ﬂﬂ%iﬁ&@d&ﬁ'syic%&qﬂmc@&%ﬁ%&eﬂﬂkﬁml n the
group of 48 tracks, 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 normai play time

stamps,

 figure 12 the contents of the packet header in the first of the two
15 subsequent trick play sync blocks of figure 10, which packet header comprise the time
stamps for 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 reproduction apparatus.
20

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

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

30 Having subsequent groups of 48 tracks, the following dividends are
possible as trick play speeds: 2x, 3x, 4x, 6x, 8x, 12x and 24x. The lowest two trick play
speeds require a large amount of trick play data. Further, it is preferred to select trick play
speeds that are integer multiples of each other. That results in either the trick play speeds 4x,
12x and 24x, or 6x, 12 and 24x. In the following, the set of trick play speeds 4x, 12x and
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figure 6 the sane format as figure 1, with the paths across the record
carrier that the two reproduction heads follow during a fifth trick play
reproducti on node, where the record carrier speed is +24 tinmes nom nal,

figure 6a the trick play segnents for the +24 tinmes nom nal reproduction
Printed from M nosa 04/ 06/ 1999 12: 46: 41 page - 5- 4 nmode only, in the

group of 48 t figure 7 the same format as figure wiwh he pat hs
acr oss the_re%lgrsga%zgrri er that the two reproduction heaé’gr ow during a
sixth trick pl ay reproduction node, whére the record carrier speed is -24

ti mes nom nal , flgure 7a the trick play segnments for
the -24 tine4s MWWM}&‘FPE frtherfisewstdy  in the group of 48 tracks,
figure 8 the format of ng&wmoﬂmcbmdtlogwe&m& hetréch teretordedl asdweadiat a header

portion in the sync b k.f.f' 10 two
subsequent 8YHE %%%ie?ﬁ%n JIx c#w'gﬁ! IEég%?%‘k‘ {gxample, t{lelﬂg&hso'fthgure 11 the
cont ent s of wadkepopinuddo tfighre 3 deerexprrssed-ip nfimes pf Main syRe bloghs, ‘S‘!Fﬁs%ﬁﬂeﬁ!msync

bl ocks of 5 f L@kl s 2 Qengthlok €13 e kel vilkag@er conprise the normal play tine

igagﬁzseghgﬁ{ et rllchhgl cont ent S of .t he, Fﬁ_ch%tﬂthgader in t ge! fir E'hg];dte:]e t wo
conpri se t henetpregint stampleds i mmnpymlbm long. Neatty foltdesal pregmble partistt 3,ovhichof
Packets, 3 rain sync blocks long. A subcode signal recording portion 4 follows the preamble
portion 3 and is 4 main sync blocks long. The subcode signal recording portion 4 is meant to
10 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 in the present example 1 main sync block long. Next, follows an auxiliary signal
15 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 preamble portion 11, which is 1 main sync block long. Next follows an information
20 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
be included in the information signal recording portion 12. The information signal recording
25 portion 12 is fictively divided into two parts, a first part 12a which is 277 main sync blocks
long and a second part 12b, which is 30 main sync blocks long. The second part 12b
comprise outer ECC parity information.
The information signal recording portion 12 is followed by a postamble
portion 13, which is 2 main sync blocks long and another *margin’ portion 14, the length of
30 which is not relevant, but can be assumed to be 2 main sync blocks long, for the present
example. In total, the track thus comprises 356 main sync blocks.
1t should be noted here, that the auxiliary signal recording portion 8 may
be optional, in the sense that in another recording mode, no auxiliary signal is recorded in
the tracks and the recording portion 8, including the portions 9, 10 and 11 are added to the
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figure 13 an enbodi nent of a recording apparatus in accordance with the

i nvention, figure 14 an enbodi nent of a reproduction apparatus. 20 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 |ongitudinal
direction of the record carrier. In figure 1, however, the tracks are

shown, for clyébgaageasons, at an 25 angle transverse %&Wg Igngitudi nal
direction of the record carrier 1. Goups of p successi can be

identified on the.record carrier 1. Oné such group of p successive tracks
I's shown in fiqure 1, where I.s J.n the present exanple equal to 48. During
recordi ng/ r@gf’%ﬂ?&f%f&?‘w@g B?rﬁ?f'kg %ﬁ?ﬁ%%ﬁ- B thig e®fTon from t he
bottom t o t mede, bpwevér, id gick playl dataiillfbe oevpidef in theqportion bf the Gadklvthefwigur e. 30

Havi ng subs 9‘“’3&“ ks, the follow ng dividends are possible
as trick pl g‘%u@%tebé‘%{s‘: X,ngg,d’fq?lx X, 8x, 12x and 24x. The lowest two trick

play speeds require a ICamie bagkde figure i, the goptentppfthe Sestpart Rapfther, it is
O her | That y et e ce hG DR by Rt elrbddl PG IOk BB o 6
ot her . at.results in eit tric .Spee , X an X, or 6X,
12 and 24x. MR PRI Snetcieas et et peond g L Jue s oad ek 8oy e
Printed fromitha g aziguh e@lel0d the k@ putibhedd has agep with a secondd aZidith anglel witichi r
reverse spegqfraint broh thelid bRRGh Iheld 45iS i [g! oTHIA 1 ropat of one
track. The track ﬂi.s rec?orotlep .angﬁ$%g§§| n a di re??'i%'gﬁﬂ?\re%}ﬁ*%?{'a 6 ri ght in
the figure. thedirgt prmpth aaglaare indigated by the yiast ling running from thheottomrléfoeosner of
10  the figure to the top right comer of the figure and the tracks recorded by the second write

head having the second azimuth angle 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.

A first information signal, which may comprise packets of information of
15 an MPEG transport stream, is recorded in the tracks, more specifically, in the information
signal recording portion 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’
20 recording. This speed is defined as the nominal record carrier speed. The first information
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 numerais
22.i(+4), where i runs from 1 to 12. This second information signal is meant for a reproduc-

25 tion in a reproduction apparatus at a reproduction speed which is 4 times the nominal
reproduction speed in the forward direction. This second information signal could be an
information signal which has no relationship whatsoever with the first information signal
introduced above. The second information signal could have a relationship with the first
information signal, in the sense that the second information signal is a trick play signal

30 (defined from now on as the first trick play signal) for the 4 times nominal reproduction
speed, in order to obtain a reproduced (video) signal, which is a replica of the reproduced
first (video) signal, but reproduced at four times the nominal speed in the forward direction.

Figure 1a shows the same group of 48 tracks as figure 1, however, only
the 12 segments 22.i(+4) are shown in figure 1a. Assuming the track number of the first
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track portions in figure 2 are expressed in nunber of main sync bl ocks,
where a main sync 5 block has a length of 112 bytes of 8 bits each. First,
a clock run-in portion 2, denoted '"margin', is recorded, which in the
present exanple is 2 main sync bl ocks |ong. Next, follows a preanble
portion 3, which is 3 main sync bl ocks |Iong. A subcode signal recording

portion 4 fol e preanble portion 3 and is 4 main ks | ong.
The subcode %ﬁﬁ% Hreecordl ng portion 4 is nmeant to 10 %Wsubcode
signal in. The subcode signal can conpfise, anongst others, absolute and/or
relatlvetlrremforrra d.a table nt e

post anbl e pBIckiid e grou ‘@H“l‘q? Wk“g‘&rﬁl&& 5’3{’\]‘5 Wﬁgétn&&asgh:g "bg‘ﬁ 6,

denot ed ' | Bgioup wmemiaclnmxmaermm the mmt@romkmdddomgieM&nbmmmerport ion 7,

which is in I 4sRBg. Next, follows an
auxiliary s%%ﬂgla&igégreco mgaﬁbncj:c)ergtl l‘B“"gxeﬂjglen AUX . whi ch |s 23 main

¢
sync bl ocks long. The &iguresy Wswéwwpbmﬁ%ﬁn@q The,dogble arewed; ocor di ng
an auxi | ifr Yeasiigp e 24 SHoWE tid path et thel BActhead fiaviig t@(ﬁmmuﬂfﬁﬂgls fellowssi gnal
recordi ng pOFtIO% 8 is prI ﬁfgwﬂ¥ﬁ§ oS anble O”Mﬁltyplcq 1S 2 main
Ernckblfcks amdg;sﬁimanméﬁmnnmnnnmmﬁﬁmmuh wﬁﬂn il nahﬂmmg 3MHMG;:EYnC

ocks | ongo e ws the % ong.
Next follo denghed ' main
data area Wﬁvﬂ@c‘h@%éfggd%mﬁ% fmﬁﬁﬁ i%{m?&%ﬁﬁfﬁ% = gnal
recordi ng pamﬁﬂywm&mk URBSFE mwé@@ ory ﬁﬁ??ﬁﬂm§anals in.
One di gi @l 1i m&eﬁemad Mssn@ﬂaéplwgmsazqhﬂ»,t@&eulxm #hid @ecdthepRA4 OF @
digital audio SINY tﬁ Y Ei‘saﬂ ¥e4 behen encoded into an MPEG i nfornmation
si gnal . FurPWéf g frig %ﬁ*ﬂ ASFOETSIFE¥R) in the i nformation si gnal
recordi ng portion 12. Thhe tickfpbay vegments 22i( ¢hedach lpgoa gy ofXB,/25056 mein 12 i s

fictively di éing)?o%d Elhﬂe{g@é% p&&\&_p;% F?ové]fhéza §%1 %ﬁ)@ks"iﬁbﬁ\erhe%lﬁeng%Zs in sync

bl ocks | ong a secon mai n sync Dbl ocks.1ong. The

second part blogks ltsmmforrsa@%mn@ms E’(EE%%&‘M ‘}1"1? Pi?lblf‘f?ﬁﬁt%m%@ ¢ Hfrat i on
si gnal r q§onlickg TRO6ther Iie Jydc bibcks @1 4 @meht BamprisddREtyafifointtion, 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, 112 sync blocks of
information of the first trick play signal, which include 10 sync blocks comprising parity

information are read from the record carrier. The parity sync blocks in a trick play segment
20 are preferably stored last in a trick play segment
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 82 to 137 inclusive in a track, where the sync blocks
25 numbered 133 to 137 inclusive are the sync blocks comprising the parity information.
Further, the sync blocks in the segments 22.i(+4), where i is odd, are the sync blocks
numbered 200 to 255 inclusive in a track, where, again, the sync blocks numbered 251 to
255 inclusive are the sync blocks comprising the parity information. It should be noted here,
that what is called here as ’sync block numbers’ for the trick play sync blocks, those
30 numbers are numbers different from what is later called and described as "trick play sync
block numbers’ for the same trick play sync blocks.
Figure 1a further shows portions, numbered 22.13(+4) to 22.18(+4),
located at the lower edge of some of the tracks in the group of 48 tracks. Those locations are
locations that can be read in the -+4 times nominal reproduction mode by one of the two
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portion 13, which is 2 main sync bl ocks | ong and another 'margin' portion
14, the length of 30 which is not relevant, but can be assuned to be 2
mai n sync bl ocks long, for the present exanple. In total, the track thus
conprises 356 main sync blocks. It should be noted here, that the auxiliary
signal recording portion 8 may be optional, in the sense that in another
recordi ng nod uxiliary signal is recorded in the t d the
recordi ng porﬁpgﬂgﬁg i ncluding the portions 9, 10 and 1f&§ﬁéﬁg®§%d to the
Printed from M nosa 04/06/ 1999 12: 46: 418 page - 7- 6 information signa

recording portion 12 and are filled with mai.n info tion..ln this other
mode, howev &ieadsnty the Rresgat Gise, the bead, haying the “FE@B‘#‘U&&E‘%@ PR PSRt ¢ he

track ot her whésiberde sigiabbcdiging poetiqnoit is possibleStp réd tiGnformultidnlin t€snicode back t o

figure 1, the contents the I hLSty *3§ Nf Or mati on si gna

recordi ng po |3ﬁdﬁ¥ fmﬁgﬁf%?%ﬁé}. eé%pl é%?”b%@ﬁ?%&€ shows tracks that

have been recorded usi ngigue 3|shesta third ipfogpation signal Geadey opcplled: HeseondThe

first head hggy fapagativiihy Redded i spedfidiefhentig i tAAG, THose wgs@nrdrdhiead has a
iong

| 26 ity head h
angl 0. The TR 1 BEG An gt PhR LS o IR 24 el bl °2 T

angl e. The t¥®
angl e are i ngiick pihysigral/is teant dr aireprédduction inmreproductioncapparites ab s repeadudtion t cor ner

of 10 tNe T il Grideds s Afied ROndrhifll bepfoBEcG spps h 1R ohikHattLaibiithol By { r acks
recorded by e second wite head having e second azlinuth angle are
i ndi cat ed bysesond teickeplay signa soyld,ba-snipformation sigval wishchanna felgtiqnship, t he
figure toid i B sipPlld inectcda abcé. 1B SechrldditikiEplaySsiiall dodd ive alrélatiofiship gure 1
Eg\r/rlpP igstehg aggrfgl%\ rg,%%%s? Pnﬁql{‘g%\t{?glts Z 'igﬁxefsénrses I'hatI tﬁg s%orr’@tn%cg ?:1:1? I.':igxpaﬂs’a u\%]:l hy d
signal for the minus 4 times nominal reproduction speed, in order to obtain a reproduced
(video) signal, which is a replica of the reproduced first (video) signal, but reproduced at
minus four times the nominal speed (in the backwards direction).
15 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 number of the first track
in the group of 48 tracks to be track no. 0 and the track number of the last track in the group
to be track number 47, the segments are recorded in the tracks with track number 1+n.8,
3+n.8, 4+n.8 and 6-+n.8, where n is an integer running from 0 to 5 inclusive.
20 Figure 3 further shows two scanning lines 30 and 32. The double arrowed
scanning line 30 shows the path that the one head, having the first azimuth angle, follows
across the record carrier in the minus four times nominal reproduction mode, during one
revolution of the head drum. The single arrowed scanning line 32 shows the path that the
other head, having the second azimuth angle, follows across the record carrier in the minus
25 four times nominal reproduction mode during the said one revolution of the head drum. As
can be seen in figure 3, the one head reads the trick play segments 28.i(-4), where i equals
3,4,7,8, 11, 12, 15, 16, 19, 20, 23 and 24, and the other head thus reads the trick play
segments 28.j(-4), where j equals 1, 2, 5, 6, 9, 10, 13, 14, 17, 18, 21 and 22.
The trick play segments 28.i(-4) each have a length of (m;/4=) 28 main
30 sync blocks, as m;=112. A trick play segment for the minus four times trick play speed
comprise either 26 sync blocks having information contents as regards the trick play
information stored in those sync blocks, and two sync blocks of parity information, or 25
sync blocks having each information contents as regards the trick play information stored in
those sync blocks, and three sync blocks of parity information. Again, the parity information
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15 an MPEG transport stream is recorded in the tracks, nore specifically,

in the information signal recording portion 12 of the tracks. In an

enbodi ment of the recording apparatus, which is in the formof a digital

vi deorecorder of the helical scan type, the first information signal could

be 'normal play' data recorded in the tracks for reproduction in a

reproduci ng agg s at a record carrier speed which is the sane as the

record carrier speed during 20 recording. This speed i SAIPBAYY as t he

nom nal record carrier speed. The first?information signal is acconmodat ed

in the main ock efined ove F rther ond i fornatron

si gnal has 4] g“é?&ed”% ?8@?? dﬂg@ Wﬂ@SEP Crhose segnent s

are indicat @achngfsteggﬁmedlouwl themeknlaocagnahmm@ﬂ:blwmam i runs from

1 to 12. Thi | | | gnt for a reproduc- 25 tion
0 releBb B sBRk 13 in S tﬂ&gﬂéadcs;e‘%niéﬁ

In a reproduc |on apparatus at a repr speed which is 4 tines the
nomi nal reproduction spMWHYW@%M%MWWm%ﬁoMrw@nM

i nf ormati 6n cai herrhlizedas siplhiﬁedamﬂierﬁllam leS WhErPhumbbringthed idin Bc ! €l at i onshi p

what soever t Si | Jjntroduced abqye. The second
i nf or mat i onvﬂéécgsﬁts{gﬁn%t%@tohg@gﬂgrﬁrﬁe ST r?g’ﬁ? 'bﬁ r?"ﬂ'é’“?r”r"% BA tion
signal, in tm@éng@m“mlﬁhm@@mmmpmammm gmaynclbk)cks mnheck pl ay

si gnal 30 (sdgﬁenaezdl APTAONRs £3, ', § kral21! &k B st Bocid/ iiieda {197 Lhe 9
ti mes nom nal 1J%ro uction s?’ee in ofder to tal a reproduced (vi deo)
signal, whidR 14§ Slusivedp @ track, whers, e sy blogks awmberedy 143 and, 146 ers)th%sygmpcks but

repr oduced adombrisintg thé pasisy ihformananiFamter, IRt biocks Mahd ﬁgﬁﬁﬁ@s@(@?@h&@ﬁ Figure
|2 ohor <ol 9169, 8, xtft LAGKS Ahdaibtak WMty (10 12
first Printeteckrherehaiysablosks m@xbm 9871 28%1:d 289 wa the syxsblocks cémprising the

parity information. The sync blocks in the segments 28.k(-4), where k equals 3, 7, 11, 15,

19 and 23, are the sync blocks numbered 48 to 75 inclusive in a track, where the sync blocks

15 numbered 74 and 75 are the sync blocks comprising the parity information, Further; the sync
blocks in the segments 28.1(-4), where 1 equals 4, 8, 12, 16, 20, and 24, are the sync blocks
numbered 191 to 218 inclusive in a track, where the sync blocks numbered 216, 217 and 218
are the sync blocks comprising the parity information.

Thus, during each revolution of the head drum, during a minus four times

20 nominal reproduction mode, 112 sync blocks of information of the third information signal, 2
X (26+2) + 2 x (25+3), are read from the record carrier, amongst which are 10 parity sync
blocks. 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 28.30(-4),

25 located at the lower edge of some of the tracks in the group of 48 tracks. Those locations are
locations that can be read in the -4 times nominal reproduction mode by one of the two
heads, in the present case, the head having the first azimuth. As the locations shown inciude
the subcode signal recording portion, it is possible to read the information in the subcode
signal recording portion, also in the -4 times nominal reproduction mode.

30 Figure 4 shows a fourth information signal, which will be calied the third
trick play signal hereafter, being recorded in specific seéments in the tracks. Those segments
are indicated in figure 4 by reference numerals 34.i(+12), where i runs from 1 to 16. This
third trick play signal is meant for a reproduction in a reproduction apparatus at a reproduc-
tion speed which is 12 times the nominal reproduction speed in the forward direction. This
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track in the group of 48 tracks to be track no. 0 and the track nunber of
the last track in the group to be track nunber 47, the segnents are
recorded in the tracks with track nunmber 2+n.8 and 5+n. 8, where n is an
integer running fromO to 5 inclusive. Figure 1 further shows two scanni ng
lines 24 and 26. The double arrowed 5 scanning line 24 shows the path that
t he one head, | the first azimuth angle, follows a record
carrier in.th'vé"B ou?gtines nom nal reproduction node, duﬁ%ﬁgé%@@%revolution
of the head drum The single arrowed s¢tnning |line 26 shows the path that
t he ot her head, having the second azimuth angle, fol]ows across the record
carrier in i ek playsiERg oyl by 39 nformaion tignal which haspprelaianship whatioever,; ¢ one
revol uti on eith tecighdsittroiutediabdve. Tienhitiericlogldy sighalfcowd have 3 @elatibnshiphwithone head

{has reags PR ATEERATRLE ok it 532 o U705l Bl RO Mol T 1%

pl ay segnenifes tik12) times homipal kepraduation speeshig the forfvayd direatipr)., /i exdertg obtging sync

bl ocks, i# &&%&M%ﬁa&)%@%ﬁhnﬁrﬂﬁé%&mﬂ%ﬁgﬁﬁ tuf? ONE
segnent, 51 sync Qhl ocks ve i pformation contents, %s regards the trick play
i nformati on’?%"TS’P 2t 1# Yoprs dhs mognel spesd G thy feward-giectig®her i ve sync bl ocks in

a segment conprise par iBigure 4% showexhé 2ame gronp of 48arhcitsrae fipure 4 HoWeencmdii Ng St ep

carried out t i ' L.on. | uti on of

t he head dr tﬁl%]q%%ér'ltésg‘hﬂ@%%hﬁ%@n%n%Ar epr%ﬁ‘g%kgﬁmgrr% e,tt{e sync

bl ocks of i riaek indhei gseupef 48 trerks forbs trackrriog R apl the/track gumbter ofhe tost thaglcinge 10 sync
bl ocks cQEPIghsub iPbeietick hiimteH i tHEBLInRRLs BfeGedofiBdinl thetfcks \Aith 16 hsintle | €r . The

o & {1 ok Py S AR A0t VG T e e TS BROLES PHo,  ack
starting fromO, which Figuré féurhershéwsstyvn scaintimpciiced 36 anth 87.2Xhe doublecarghived) ar ea 8
okt S b el gl 2, 20 0
the sync bl cemwss thereprsd esarig in the 112 fimesyaaminal reprofustion modg.cduring preyrevolutien sy nc
bl ocks 255 nysiaetetinks e Qindid Arrbvid | sthBhiNLI1RIG shdW AR thik i oherORERT | S1 Ng t he
parity inf Orhg\?i;[lgl t?lg second azimuth angle, follows 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
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
20 equals 5 to 8 inclusive and 13 to 16 inclusive.
' The trick play segments 34.i(+12) have a length of (m,/8=) 28 main
sync blocks, as m,=224 in the present example. Each trick play segment comprises m,/16
trick play sync blocks and repetitions of those m,/16 trick play sync blocks, resulting in the
m,/8 sync blocks in each trick play segment.
25 In a group of 8 trick play segments read during one revolution of the head
drum, six of them comprise two parity sync blocks per segment and the other two segments
comprise 4 sync blocks per segment. Those six segments thus each comprise 13 trick play
sync blocks comprising information of the third trick play signal, 13 repetitions of those 13
trick play sync blocks, one parity sync block and one repetition of this parity sync block.
30 Those two remaining segments thus each comprise 12 trick play sync blocks comprising
information of the third trick play signal, 12 repetitions of those 12 trick play sync blocks,
two parity sync blocks and repetitions of those parity sync blocks.
The trick play segments for the +12 times nominal reproduction speed
can be realized as explained in the following example. When, again, numbering the main
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Further, the sync blocks in the segnents 22.i(+4), where i is odd, are the
sync bl ocks nunbered 200 to 255 inclusive in a track, where, again, the
sync bl ocks nunbered 251 to 255 inclusive are the sync bl ocks conpri sing
the parity information. It should be noted here, that what is called here
as 'sync bl ock nunbers' for the trick play sync bl ocks, those 30 nunbers

are nunbers ¢4 t fromwhat is |later called and des Eggw trick
pl ay sync bl &é%ﬁ ers' for the same trick play sync b?[gi' Eﬁgure | a
further shows portions nunbered 22. 1§(1+4) to 22.18(+4), located at the
| ower edge [ ) 'E‘f’ﬁﬁé ge locations
are Iocatloﬁh?ﬁ can E‘g réa Els + T rrelan;ﬁ%ﬁ?na pl’0§lr}§t|0n node by

one of the "ﬁ%‘F‘PﬁWe‘@“fhrlbm‘WW1%M@PMWIQMM1%MMM° 8 heads,
in the presggdks théa@ a1y and m@m afdmﬁyn@mwwmnba%a 41 begsl ocati ons

shown include the s od naI in 055| e to read
t he i nf or melFBHEi"h2 ﬁes%%% |n“1%%55%|58??]éd ‘B@P‘E""&FF Hops 0 géhf'he +4

ti mes norfi nsyhc blegks nummedéhtqﬁ#dmlusﬁ:gﬁmbersmsbmk@lansmhbbdmmﬂnsmmn si gnal
(from now I | m}i%‘“ sg‘[&ad rded in
specific sgghgﬁ?gﬁg%3%ﬁﬁqﬁf&ﬂ@gup¥hosg§§§ § re |nd|cagm% flgure 3
by ref er enc&ntbiagks in the segments IH2(+1g) apd:34. 10( A arerthprsyne hlogky é &tacond trik
play signal 1335ndﬁﬁﬁ9,twﬁeﬁrm@syﬁ@ﬂ6m§lhkﬁﬁﬁeﬁﬂl 12040333 RElGOE e 1 aﬁwmat us at a

reproduction nes t nom naI r od ed in the
bag kwalrjdsI deP‘ZE‘ﬁ%ﬂmﬁﬂgs‘l’i@@&% [“?‘Yec u'@’effgqﬁg‘}%nf olr mat i on
si gnal wii ciB33eassthe paritesyat blmksmtpemmmlﬂay wuoqkhm thegyam i nt roduced
above. The seeqnd) Jofgk (mll%é 53k bloblln Em&?éﬁ??mrﬁh%%iu&()éﬂ' th the

first infornmation SI% esenset he second trick yS|gnaI S
a trick pl ayhere the sync blocks numbered 185 to 198 inclusive are repetitions of the sync blocks num-

bered 171 to 184 inclusive. The trick play sync blocks numbered 184 and 198 are the parity
sync blocks.

15 Further, the trick play sync blocks in the segments 34.4(+12) and
34.12(+12) are the sync blocks numbered 236 to 263 inclusive in a track, where the sync
blocks numbered 250 to 263 inclusive are repetitions of the sync blocks numbered 236 to 249
inclusive. The trick play sync blocks numbered 248, 249, 262 and 263 are the parity sync
blocks.

20 The trick play sync blocks in the segments 34.5(+12) and 34.13(+12) are
the sync blocks numbered 74 to 101 inclusive in a track, where the sync blocks numbered 88
to 101 inclusive are repetitions of the sync blocks numbered 74 to 87 inclusive. The trick
play sync blocks numbered 87 and 101 are the parity sync blocks. Further, the trick play
sync blocks in the segments 34.6(-+12) and 34.14(+12) are the sync blocks numbered 139 to

25 166 inclusive in a track, where the sync blocks numbered 153 to 166 inclusive are repetitions
of the sync blocks numbered 139 to 152 inclusive. The trick play sync blocks numbered 152
and 166 are the parity sync blocks. The trick play sync blocks in the segments 34.7(+12)
and 34.15(-+12) are the sync blocks numbered 204 to 231 inclusive in a track, where the
sync blocks numbered 218 to 231 inclusive are repetitions of the sync blocks numbered 204

30 to 217 inclusive. The trick play sync blocks numbered 217 and 231 are the parity sync
blocks. Further, the trick play sync blocks in the segments 34.8(+12) and 34.16(+12) are
the sync blocks numbered 269 to 296 inclusive in a track, where the sync blocks numbered
283 to 296 inclusive are repetitions of the sync blocks numbered 269 to 282 inclusive. The

trick play sync blocks numbered 281, 282, 295 and 296 are the parity sync blocks in the
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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 m nus four tines the nom nal speed (in

t he backwards direction). 15 Figure 3a shows the sane
group of 48 tracks as figure 3, however, only the 24 segnents 28.i(-4) are
shown in fig Assum ng the track nunber of theflr in the
group of 48 ngiisi 2255 be track no. 0 and the track nunbér ’#’&@ﬁjei | ast track
in the group to be track nunber 47, thel2segnents are recorded in the tracks
with track nunber 1 +n.8, 3+n.8, 4+n.8 and 6+n.8, where n is an integer
runni ng fronf®¥®E- 5 i ncl usi ve. 20 Figure 3 further shows
two scanning lines 30 arrmsmgmhmmmoammmamingwgﬂz tmes30 shows t he
path that the one, A¥de$halsiic dc@(ﬁx%jéﬂﬁéhﬁ’d‘ﬁk@ play SidaC}E redf 7 0SS the
record carrier in mhus Four” times nom hal reproduction node, during
one revol utlm(ﬂiewquﬂ drum The single arrowed scanning |ine 32 shows

the path tshat the other ripaada fidthed sievs foftiofis; Gaxitséred 24 T0(-H12)pdng 36., 18(+ei2), ows
across the regcord carrier,in.the n 25 four duction
node duri ng {%Ffé‘dsaéﬁ‘al%%“fg&%f g}f‘?eg?‘kf grg%jck%s R sé‘gn in
figure 3, thmcmmﬂmambea@dsnﬂhe*-lﬂwn m@mmﬁzmp{lﬁﬁ)ﬂwmere i
equal s 3, 4, R&dstr%} %}refegxgcaselﬁxeh&@’ \Ji%th@ﬁvs a&‘if.ﬁmks%locaﬁudsmﬁn%im head

thus reads t ay segnents  28. , Where | equa s 1 , 5, 6, 9,
10, 13, 14, MSHWQGWMMWW%WFP@%‘% onig 1s“hﬁ°d%ach have a

| ength’ of 1 n‘sgaa!}&érdmg odrmlsmmiiﬂb +swmﬂeshbmh&epmcmimd, = 112. Atrick
or

pl ay segnent

sync bl ocks havi ntg;h?nplogj °¥%ﬁ@?§%ﬁ§@g¥%ﬂp I%gfdﬁ)l x aei ther 26

i nformati on mmmmmammmmmmwmmmﬂw arity

| nformation, sQf, go%ymée xﬁbﬁ%%rélﬁ&i&féﬁﬁﬁﬁﬂﬂﬁ?ﬁfa%‘xﬁﬁeﬁﬁ%mtzf wherel €gar ds
the trick play i nformti o ored In those sync_bl ocks, .and t sync
bl ocks of parlmnyfqomlotpr%étmwmmg%?wh&%ﬂﬁwwwﬁ ?‘bﬂaﬁﬁ? d from

M nosa 041964id® Afparkidis 4% régrodud@a spebd which is minus 12 times the nominal reproduction
speed (that is: in the backwards direction). This fourth trick play signal could be an informa-
tion signal which has no relationship whatsoever with the signals introduced above. The
fourth information signal could have a relationship with the first information signal, in the
sense that the fourth trick play signal is a trick play signal for the minus 12 times nominal

20 reproduction speed, in order to obtain a reproduced (video) signal, which is a replica of the
reproduced first (video) signal, but reproduced at minus 12 times the nominal speed (in the
backwards direction).

Figure Sa shows the same group of 48 tracks as figure 5, however, only
the 16 segments 40.i(-12) are shown in figure 5a. Assuming the track number of the first

25 track in the group of 48 tracks to be track no. 0 and the track number of the last track in the
group to be track number 47, the segments are recorded in the tracks with track number
3+n.2 and 27+n.2, where n is an integer running from 0 to 3 and in tracks with track num-
bers 14+n.2 and 38+n.2, where n is an integer running from O to 3 inclusive.

Figure 5 further shows two scanning lines 42 and 44. The double arrowed

30 scanning line 42 shows the path that the one head, having the first azimuth angle, foliow
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
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9 stored in the sync bl ocks conprising the parity information is obtained
froman ECC encoding step carried out on the trick play signal. The parity
sync blocks in a trick play segnment are preferably stored last in a trick
pl ay segnment. The trick play segnents for the mnus 4 tinmes noni na
reproduction speed 5 can be realized as explained in the foll ow ng

exanpl e. When j ng the main sync bl ocks, starting fF%ﬁruu ich is the
first sync_ bIWhe aux recording area 8 in a track, Uuntl l34(;5,_Which
is the last sync block in the area 12a Pn the track, the sync blocks in the
segnents 28.i(-4), ,where |

3,.17. an . sync
bl ocks nunbedehe é‘“ldd”fﬁg‘e Iplﬂ F’(FM%“%('II ) Bpere b\ﬁ'@gﬁe?{l‘# E%‘%:quqdogks
nunber ed 145ais0itoli4Gnchusive)} ingt tieotier hdad thos redds thectripippliysiegraentsi 49 Jb@mi ty
i nformati on. [ YA Is segnents 28.j(-4), where |
equal s 2, 6,w%?}%i?§ma§%fmg’féﬁt6ﬁ%m§p§c bl ocks nunbered 262 to 2189
inclusive in a track, mﬂb?@kﬁ@?}ﬁ@%odﬁk%%%‘@ﬁéﬁ' 28 pgig SYAEY 289 are

t he sy{lc 2580915&0%@034-% tﬁqu,h?ag{mﬁbh migbﬁgaél 15f|8Qﬂlck9 ﬂi}&em& rhlddﬂding in the
segnment s al s sync
bl ocks nunbePé‘cfe‘%?é‘mP‘b"é‘g Fﬂ@%@r%%ﬁ%%ﬂ%m\m‘é‘ﬂ ﬁé&ssﬁ&#%gksyw
nunber ed 74 amicheGthexteo sdgmemnmptxdemthaﬁgngltt'ﬁmm segmentsthwsr mat i on.

16, 20, ana 2% camEhRSRel R e SRAS Bilymaed phrpdbin o BE i il oo, 7, 72

track, mherelﬁmewwwfﬁh%l@smme’rywl@ﬁ onepapityFyRc Ylack a&‘?@“t‘ﬁﬁ“@yﬁ’é bI ocks
conpri singot ks gy Mcﬁmmﬂm&unaﬂmg%cgﬂdﬁlﬁi@eﬁﬁmmmﬂ@y@ﬁcthe head

drum durin mnusfour ti n. rer sync

bl ocks of in Pppping Ao f?ﬂ’ég‘?“hﬂfﬁﬁ‘?’# vl ?igjmgé‘g’ﬁ °FB'§§6‘3%’S}Z“+ A
(25+3), are ipagdyrerbiocks, hmpmtyay@%kwgnérqpetmmqghoswwmmlﬂocm parity sync
bl ocks. This i s the SampuiRGiayQlpalehds flf el 8 ek Homithi Hedickingtion sfbea bhe 4

times reproduction
be realized as explained in the followmg example. When, again, numbering the main sync

15 blocks, starting from 0, which is the first sync block in the aux recording area 8 in a track,
until 305, which is the last sync block in the area 12a in the track, the sync blocks in the
segments 40.1(-12) and 40.9(-12) are the sync blocks numbered 86 to 113 inclusive in a
track, where the sync blocks numbered 100 to 113 inclusive are repetitions of the sync
blocks numbered 86 to 99 inclusive. The trick play sync block numbers in the segments

20 numbered 99 and 113 are the parity sync blocks. Further, the sync blocks in the segments
40.2(-12) and 40.10(-12) are the sync blocks numbered 141 to 168 inclusive in a track,
where the sync blocks numbered 155 to 168 inclusive are repetitions of the sync blocks
numbered 141 to 154 inclusive. The sync blocks numbered 154 and 168 are the parity sync
blocks in the segments. The sync blocks in the segments 40.3(-12) and 40.11(-12) are the

25 sync blocks in a track numbered 196 to 223 inclusive, where the sync blocks numbered 210
to 223 inclusive are repetitions of the sync blocks numbered 196 to 209 inclusive. The sync
blocks numbered 209 and 223 are the parity sync blocks in the segments. Further, the sync
blocks in the segments 40.4(-12) and 40.12(-12) are the sync blocks in a track numbered 251
to 278 inclusive, where the sync blocks numbered 265 to 278 inclusive are repetitions of the

30 sync blocks numbered 251 to 264 inclusive. The sync blocks numbered 263, 264, 277 and

278 are the parity sync blocks in the segments.

The sync blocks in the segments 40.5(-12) and 40.13(-12) are the sync
blocks in a track numbered 59 to 86 inclusive, where the sync blocks numbered 73 to 86
inclusive are repetitions of the sync blocks numbered 59 to 72 inclusive. The sync blocks
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node. Figure 3a further shows portions, nunbered 28.25(-4) to 28.30(4), 25
| ocated at the | ower edge of sone of the tracks in the group of 48 tracks.
Those | ocations are |l ocations that can be read in the -4 tinmes nom nal
reproducti on node by one of the two heads, in the present case, the head
having the first azinmuth. As the |ocations shown include the subcode signal
recordi Ng Porybeghedst 1S possible to read the information in the subcode
signal recording portion, also in the -4 tines nom nal r’é‘ﬂ'ﬁm’i on .node.
30 Fi gure 4 shows a ¥Mourth inf or mati on signal, which will
be called the. t ck eafter, recorded in specific
segments in® Wm?gﬁ‘ﬁs% g'eségﬁr;ﬁ?"? g:rf”éh 'r{m’é’%"t B‘kgﬁq“?i}&‘?‘@“ﬂ by

ref erence niﬂaﬁflalmdﬁﬂ—lﬁ((m)&Q)l\esydcétoekslmnmmmmdllmm 14.inchisive, third trick
| ay signal r C [ ratus at a
Fept oduc. o s> BE % ooplsafndesil 98 iiar e B LoRisBi 4E e A WRE ° D25

reproduc- tion
the forwar dmmb@élu‘b‘ﬁ 127H491§3“me% Hlockyaumbersd 127Gad @6/&9&9?11'2! s8c41 page

-11- - 350ﬁlbdkidnkrsyrﬁlmobﬂsamsussgaaﬁtsmv@@&amwni&em& bigkgpal  whi ch has

[ri ok pl oy Stk RubRORECHas iiclylve, Mie? ot e iasf et 59 ?ﬁspﬁvqew@vﬁai on
signal, in mmfﬂmnqu!mm 1690;« 182 inglusivie OTH2! syricshidks fiumbired| aY
signal for iﬁ%&@é&m&m@@h&@%@ﬂ&@b%%@&&% gs%ﬂ%iagd%fch <A

direction, 1n order. to Obtain repro

replica of THA016GI2) e theyac blagks ’{'\i‘l‘ﬂ@‘b‘)uﬂ’bﬁfgﬁ&“wﬁﬂtmﬂmoﬂm&e smcl2 times

t he nomf I&Zgblmﬁﬂnt(eteﬂ 28816 25D meRsiek zdéfegafnbxﬁrb}meE BloeksRmBa R4 th1 8375 ame
group o

shown in figure kﬁ"a*is@fs‘t‘%@"@ﬁ%@ 2 CE afﬂ?waﬁs%w%a%? i Dlocks 0 'e(+12) are

segments.

3H

Thus, during each revolution of the head drum, during a -12 times

nominal reproduction mode, 224 sync blocks (8 x 28 sync blocks) of information of the
15 fourth trick play signal are read from the record carrier, which is the same number of sync
blocks as for the +12x reproduction mode.

Figure Sa further shows portions, numbered 40.17(-12) and 40.18(-12),
located at the lower edge of some of the tracks in the group of 48 tracks. Those locations are
locations that can be read in the -12 times nominal reproduction mode by one of the two

20 heads, in the present case, the head having the first azimuth. As the locations shown include
the subcode signal recording portion, it is possible to read the information in the subcode
signal recording portion, also in the -12 times nominal reproduction mode.

Figure 6 shows a sixth information signal being recorded in specific
segments in the tracks. This signal will be defined as the fifth trick play signal hereafter. The

25 segments are indicated in figure 6 by reference numerals 48.i(+24), where i runs from 1 to
14, This fifth trick play signal is meant for a reproduction in a reproduction apparatus at a
reproduction speed which is +24 times the nominal reproduction speed (that is: in the
forward direction), This fifth trick play signal could be an information signal which has no
relationship whatsoever with the signals introduced earlier. The fifth trick play signal could

30 have a relationship with the first information signal, in the sense that the fifth trick play
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

Printed from Mimosa 04/06/1999 12:46:41 page -16-



track in the group of 48 tracks to be track no. 0 and the track nunber of
the last track in the 10 group to be track nunber 47, the segnents are
recorded in the tracks with track number 2+n.2, 15+n.2, 26+n.2 and 39+n. 2,
where n is an integer running fromO to 3 inclusive. Figure 4 further shows
two scanning lines 36 and 37. The doubl e arrowed scanning |line 36 shows the
path that thgy® :ﬁﬁad’ having the first azinmuth angle, follow across the
record carcier 1n the + 12 times nom nal reproduction nﬁﬁE?”ﬁUF?ng one
revolution 15 of the head drum The s¥Sngl e arrowed scanning |ine 37 shows

t he path th'st %he ot her, head, having the second azinmuth angle, follows
across the Wel4segments 48.i(t24) are shpwm. in fignre pa.ASSumingtherack RisbeRIOfchs % node

during the sakdn thegrou;eamdsmaeksm m‘uﬂchﬂo.fmndﬂ\dMnuﬁzBerfwmelEm&EEhmﬁ fi glure
4,theone§}a%q ki e S 34.1(+ 12 ere i equals 1
to 4 inclusTv g@g&tnhm 4?ntg¥seg+%,a§ea%é“§?ﬁf%sﬁéﬂhﬂﬁﬁ eads the
trick play &bedend 24, szysm@zeenynmfmmqlmm&m 8 incl usi ve and 13
to 16 ing usive. The t Figak s&nﬁiﬁgwség)dﬂam ddubie

(mMerr]/8=)_ 28. in nc n t he present exanple. Each
trick play i 3@#6?’? g‘é?”ﬁ?’é?‘ﬁ??“f rPWgﬁeaﬁiﬁgﬂEm%%If@%d

repetiti onsacodss the escardrelritiin ttirei €34 tirhea yiormial @epbddoatilss modes utinigioAgrevdluton e
nferr]/8 sygGy [ [ In a
group of 8 tri J‘f‘% a?/1 ghéeg nts r%ﬁ%ﬂgﬁegﬁ%sr%%%fh?”%eﬁam head drum
si x of theni‘%ﬁﬁﬁ%@"‘imn%ﬂgleyf@mmkmémgnﬂmﬁ%mesmwher t wo

segment s1(C Ofépfothsclorn!mdédariy tACaf dAe bevBIBHNR the hédd ARfen. s ears GeNZET th us each
conprise 13_t JSlnglnformatlon of the third

i ck .pla nc ks co
trick play g’l"b h&fgéqdéé@ﬁc? §eg5\°“‘f 5@24)8‘”1!%%%“% Lip Gipelusivsy #¥ks, one
parity syncthelothekheahtiiusomas the teidki play cegnehts 881j($24)awhere/ eqyades bl lack. 30 Those
two renaini pgugegMents thus each conprise 12 tr| ck pl ay sync bl ocks
conpri si ng m?ormahon of the third trick gnhal, 12 repetitions of
those 12 trick play syriBe BihpRY segmens 43¢+ eag, mebllqagmsf&w%kﬁetltlons of

those pals t yhaifi e tﬂﬂcl&h@ KBere EEQ% dofisideted R WeYeqi# 82 irSthé Bresehi &aripld. 3n tHeTE'S
nom nal repr aduCt { RS S Sements, four of them each comprise 8 trick play sync blocks of

information of the fifth trick play signal and repetitions of those 8 sync blocks. The
remaining 10 trick play sync blocks in the group comprise 7 trick play sync blocks of
information of the fifth trick play signal, 1 parity sync block and one repetition of both the 7

20 trick play sync blocks and the parity sync block. -

The trick play segments for the 424 times nominal reproduction speed

can be realized as explained in the following example. When, again, numbering the main
sync blocks, starting from 0, which is the first sync block in the aux recording area 8 in a
track, until 305, which is the last sync block in the area 12a in the track, the sync blocks in

25 the segment 48.1(+24) are the sync blocks in a track numbered 76 to 91 inclusive, where
the sync blocks numbered 84 to 91 inclusive are repetitions of the sync blocks 76 to 83
inclusive. No parity sync blocks are present in this segment. The sync blocks in the segment
48.2(+24) are the sync blocks in a track numbered 107 to 122 inclusive, where the sync
blocks numbered 115 to 122 inclusive are repetitions of the sync blocks numbered 107 to 114

30 inclusive. The sync blocks numbered 114 and 122 are the parity sync blocks in the segment.
The sync blocks in the segment 48.3(+24) are the sync blocks in a track numbered 138 to
153 inclusive, where the sync biocks numbered 146 to 153 inclusive are repetitions of the
sync blocks 138 to 145 inclusive. The sync blocks numbered 145 and 153 are the parity sync
blocks in the segment. The sync blocks in the segment 48.4(+24) are the sync blocks in a
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can be realized as explained in the foll ow ng exanple. \Wen, again,
nunbering the main Printed from M nosa 04/06/ 1999 12: 46: 41 page -12- 11
sync bl ocks, 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 trick play sync blocks in the segnents 34.1(+12)
and 34.9(+12)_ar e sync bl ocks nunbered 41 to 68 inclysi igva track,
where the sync bBblocks nunbered 55 to 68 inclusive are ré%% 'ons of the 5
sync bl ocks nunbered 41 to 54 inclusivdé Further, the trick play sync

bl ocks in the se ntg 34.1(+.12) and 34.9 nu r 54 and 68 are the
parity sync %E‘g@“}ﬁ@ tPrlg"ﬁ dbﬁ"%fy“’@%@"ﬁf’%@%@’inﬁmﬁé lggb"rféﬁ[“gcp“é%‘z(;, 12)
and 3§| 10(k+]aareg¢ﬁﬁoﬁsheﬂsymbtobhm!umbendnl_6&ncewﬁmiw Th8 §yn¢ bivtisghmberedrher e t he
sync bl ocks e sync
byocks nunbéﬁggmﬁggqﬁéﬁgTﬁﬁﬁ C &é?%%&ﬁ#hé t?ﬁ?ﬁ%@?gbﬁéeﬁ@°g%8gﬁs nﬁnberéd
119 and 10 148(&R4 arcHbe gyas blpsks inateck perebersd 200 tord y@éﬁ%ﬁ@ﬂﬁm@r i ck play
sync bl oclss gigkid RiinbRE 168t 2153 eldive b repeiifions Of thé kyna Bibcka 260 0207 sigRiGvd)| OCks

185 to- 108 1 TR NRskLaptes 7epd Bl e b S ook el Al 171 o
184 i ncl usi Vilockd incthe segmdnt #8.6(524)yane thi kync kivcks i Gackduti@eted 23 tol 48 inche- t he
"o the seqmeltpoiiy s ks mmbsred 239 1 HE Wil aro Ietfutasof thy BB tioB 1 | 01
to 263 i ncl uasmpered g31qto 23 ipRIusiNG BhecsyR Fmbered 238ind 46759 the PIBYHSING 263
i ncl usi veyar glodke REthé bepMEns. Fikthdr) e SO Bloklds ACHE sebibi1 8.20H 24 P4 te s i ncl usi ve.
-srgﬁct L: gié kgl &Xckg i/nnaC trab %Sxtlﬁereg Lég%) t%rﬁ‘i] in%lﬁgﬁe, %ﬁgrb m%%c%?ogkszn%%be%de 240% par .| ty
277 inclusive are repetitions of the sync blocks 262 to 269 inclusive. No parity sync blocks
are present in the segment.
The sync blocks in the segment 48.8(+24) are the sync blocks in a track
15 numbered 60 to 75 inclusive, where the sync blocks numbered 68 to 75 inclusive are repeti-
tions of the sync blocks numbered 60 to 67 inclusive. No parity sync blocks are present in
the segment. The sync blocks in the segment 48.9(+24) are the sync blocks in a track num-
bered 91 to 106 inclusive, where the sync blocks numbered 99 to 106 inclusive are repeti-
tions of the sync blocks numbered 91 to 98 inclusive. The sync blocks numbered 98 and 106
20 are the parity sync blocks in the segment. The sync blocks in the segment 48.10(+24) are
the sync blocks in a track numbered 122 to 137 inclusive, where the sync blocks numbered
130 to 137 inclusive are repetitions of the sync blocks numbered 122 to 129 inclusive. The
sync blocks numbered 129 and 137 are the parity sync blocks in the segment. The sync
blocks in the segment 48.11(+24) are the sync blocks in a track numbered 153 to 168
25 inclusive, where the sync blocks numbered 161 to 168 inclusive are repetitions of the sync
blocks numbered 153 to 160 inclusive. The sync blocks numbered 160 and 168 are the parity
sync blocks in the segment. The sync blocks in the segment 48.12(+24) are the sync biocks
in a track numbered 184 to 199 inclusive, where the sync blocks numbered 192 to 199
inclusive are repetitions of the sync blocks numbered 184 to 191 inclusive. The sync blocks
30 numbered 191 and 199 are the parity sync blocks in the segment. The sync blocks in the
segment 48.13(-+24) are the sync blocks in a track numbered 215 to 230 inclusive, where the
sync blocks numbered 223 to 230 inclusive are repetitions of the sync blocks numbered 215
to 222 inclusive. The sync blocks numbered 222 and 230 are the parity sync blocks in the
segment. The sync blocks in the segment 48.14(+24) are the sync blocks in a track
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20 The trick play sync blocks in the segnents 34.5(+12)
and 34. 13(+12) are the sync bl ocks nunbered 74 to 101 inclusive in a track,
where the sync bl ocks nunbered 88 to 101 inclusive are repetitions of the
sync bl ocks nunbered 74 to 87 inclusive. The trick play sync bl ocks
nunbered 87 and 101 are the parity sync blocks. Further, the trick play
sync bl ocks iwobfiegegments 34.6(+12) and 34. 14(+12) ar g, He s¥nc bl ocks
nunbered 139 to 25 166 inclusive in a track where the Yeks
nunbered 153 to 166 inclusive are repe tions of the sync bl ocks nunbered

139 to 152 | & | ocks € 152 .and 166 are
the parity gm*%%%f?sﬁﬁﬁﬁ’g‘hl&’é%wz g&ﬁ% Wgﬁo#ﬁ s 34.7(+
12) and 34. 95the syng ’8?‘@“!‘%@’@%@‘0@5 sivey MNo@rzity syn0 blocks afpresentd thei ve in a
track, wher geginBg. sync bl ocks nunbered 218 to 231 inclusive are repetitions

of the sync bl ocks nu 204 Q i.ncl usive. The trick play sync
bl ocks nunbered 217 agg‘i % ﬁ%‘m 5?‘3 J“‘sbﬁi’c‘ﬂ'm‘ otReg 2 dgf timey  the trick
E: ayksyndnghmhﬁmmusa@:rﬂﬂtmw 6&42)16amkb&éksj.m6(uﬁbﬂ1)hanaﬁ efthé’]gl syEc
ocks nu rac ere the sync ocks
dm?:g E@n{nc %@réaﬂ%lﬁ%ex%eoh{epe 'ca?uéo

nunbered 283 to 2 usive are r ns of the sync bl ocks nunbered

269 to 282 inclusive. Ga; funthep,shays & porton, nusebersd A8 h5{ 24 1Bl at B82, 295 and
296 are thelmedgyosuﬁrbfblbeadksunﬂegrb@d?msm 'fhﬁs‘l@ﬂaﬁén@§ﬁ:c%£9?‘ 99

12: 46: 41 pa E“im Thu durln each revol ution of the head
drum duri ng 1 W‘i‘ﬂ?" 05 e twoleadse in the BrPSSBlks (8 x

28) of t M case,rthe hepd bﬂ&mglthnﬂrstlagmaﬂl a5 the tomrdn ﬁhowmmeesmmodds:man er. 5
oSSy it et Re R WBERARE A i ssiiont 1) ok
Those | ocat PPFtien, ajs@in the +24 times nominal reproduction mode.
Figure 7 shows a seventh information signal being recorded in specific
segments in the tracks. This information signal will be catled the sixth trick play signal from
15 now on. The segments are indicated in figure 7 by reference numerals 54.i(-24), where i
runs from 1 to 14. This sixth trick play signal is meant for a reproduction in a reproduction
apparatus at a reproduction speed which is -24 times the nominal reproduction speed (that is:
in the backwards direction). This sixth trick play signai could be an infonixaﬁon signal which
has no relationship whatsoever with the signals introduced earlier. The sixth trick play signal
20 could have a relationship with the first information signal, in the sense that the sixth trick
play signai 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 (that is: in the backwards direction).
. Figure 7a shows the same group of 48 tracks as figure 7, however, only
25 the 14 segments 54.i(-24) are shown in figure 7a. Assuming the track number of the first
traékinthegroupof48 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,
3,7, 11, 13, 15, 17, 30, 32, 34, 36, 40, 42 and 44.
Figure 7 further shows two scanning lines 56 and 58. The double arrowed
30 scanning line 56 shows the path that the one head, having the first azimuth angle, follow
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

Printed from Mimosa 04/06/1999 12:46:41 page -19-



| ocations that can be read in the + 12 tinmes nom nal reproduction node by
one of the two heads, in the present case, the head having the first
azimuth. As the | ocations shown include the subcode signal recording
portion, it is possible to read the information in the subcode 10 signal
recording portion, also in the + 12 times nom nal reproduction node. Figure

5 shows a fif¢t rmation signal being recorded in Spg gnents in
t he tracks. ggmgz?ornation signal will be called the f%’f’#’ﬁmﬁﬁl ck play
signal fromnow on. The segnents are it8licated in figure 5 by ref erence
nunerals 40.i(-12), where i runs from1l to.16. This fourth trick play
signal is ndd PWW%[?FWMPBW‘S?F@&'U’&%‘W1t‘?3|‘f‘°§f}b"a us at a
reproduct i OfheRfRERkalVhius feads Sheltrick iaylsegrientyss J(my; wmeu Bquals 18ap 14 thdasiveon speed

(that is: in the back ectlo al could
be an informa- tion s%&?"‘gﬁ ¥ APESS ?14;{?@ &m\/\m)é%e@h&nﬂth t he
si gnal s i nt synbtosks, whese @ ishgan tansidered hmma%m@mmt@mp@ fethe a
][g' at Lo?fkﬂc%ﬂﬁ?%hm&;wégmen&f R B thealealt mcmfy emgcks Bt t he

u |

signal’ 1S a_trick play si s 12 tines
nom nal 20 “ngtﬁ?’gﬂlﬂf%l ys}gﬂ”é&i@g"’%‘gSg@gﬁe %ﬁ%%%%l deo)
si gnalj, V\/ndl 1m&ﬂm2wmhmmmﬂmedn&lwmmmwxﬁomn but
reproduced a e. nom
i T ot on) . Ok iy o, | B W1 o B8 Yptty SE P B YRRy
however, onlsyncttieksl@d shepasityisped®ek.(- 12) are shown in figure 5a. Assum ng
the trachgnunber of 't NorflislpiSesrish@ @ 124 fesGofiil GirodtBich sk snt 0 be

track no. 0 and the trac nunber last track in the grqup to be track
number 47, t%é@?&%ﬁ%@*%@g?vﬂ%e’?ﬁplf%h?r%‘ﬂs“ being; themain er 3+n. 2
and 27+n. 2, BiétRY, Statling Som 10, wmhregareﬁrursyucmcﬁmamﬁxtraoﬁmara&ausnnhmks Wwith

track num be 4+ 38+n..2 ere S48 1,N fromO to
3 inclusive. "Hssé’é’r ﬂg\ ‘F&;?ﬁeﬁyn il’ﬂ}o%m ﬁﬁ“%g%?nm ng kl?lhggy'(ff . The

doubl e ar r oveegme054. H4hare thg sync hlecksin g trasknumbesed At th 53 Ws)vmm@rhm@ehead

having thg f{ 610&%&%&@@&#5%m&mvkmyr@eﬁ&aéoﬁmyﬁmwkﬁwawnﬁw n the -12

ti mes nom nal reproduct I on_node, during one revol Oti
ive, No parity sync blocks are present in the segment. The sync bl m the segment 54.2(-

24) are the sync blocks in a track numbered 68 to 83 inclusive, where the sync blocks num-
bered 76 to 83 are repetitions of the sync blocks numbered 68 to 75 inclusive. The sync
blocks numbered 75 and 83 are the parity sync blocks. The sync blocks in the segment 54.3(-
20 24) are the sync blocks in a track numbered 97 to 112 inclusive, where the sync blocks
numbered 105 to 112 inclusive are repetitions of the sync blocks 97 to 104. The sync blocks
numbered 104 and 112 are the parity sync blocks in the segment. The sync blocks in the
segment 54.4(-24) are the sync blocks in a track numbered 154 to 169 inclusive, where the
sync blocks numbered 162 to 169 inclusive are repetitions of the sync blocks numbered 154
25 to 161 inclusive. The sync blocks numbered 161 and 169 are the parity sync biocks in the
segment. The sync blocks in the segment 54.5(-24) are the sync blocks in a track numbered
182 to 197 inclusive, where the sync blocks numbered 190 to 197 inclusive are repetitions of
the sync blocks 182 to 189 inclusive. The sync blocks numbered 189 and 197 are the parity
sync blocks in the segment. The sync blocks in the segment 54.6(-24) are the sync blocks in
30 a track numbered 211 to 226 inclusive, where the sync blocks numbered 219 to 226 inclusive
are repetitions of the sync blocks numbered 211 to 218 inclusive. The sync blocks numbered
218 and 226 are the parity sync blocks in the segment. Further, the sync blocks in the
segment 54.7(-24) are the sync blocks in a track numbered 239 to 254 inclusive, where the
sync blocks numbered 247 to 254 inclusive are repetitions of the sync blocks 239 to 246
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of the head drum The single arrowed scanning line 44 shows the path that
t he ot her head, having the second azinmuth angle, follow across the record
carrier in the -12 tines nom nal reproduction node during the said one
revolution of the head drum As can be seen in figure Printed from M nosa
04/ 06/ 1999 12: 46: 41 page -14- 13 5, the one head reads the trick play
segnments 40. wgobddaes Wnere i equals 1 to 4 inclusive (ang.glases; 0 12

i nclusive), and the other head thus reads the trick play segmen%s ,
40.j(-12), where j equals 5 to 8 inclU€ive and 13 to 16 inclusive. The

trick pla 5 bl ocks.
hs in the AIGSNE: c%ﬁ%%{‘ ¢ ek SR sl ohegril) e Rl ST e gl O
read dui ng i&rﬂé-zﬁ)@mmam Wh@chéaﬂbemd%mgﬁmwwtm{%mw two parity

sync bl ock syupkred SOIBR inchBide 4ré RepQitibR of MLQyRBIIR Hufb&r& B b 96 intlugive)C bl ocks
per segnent. Those sjx segnments, thus each conprise 13 trick play sync
bl ocks  conpie Batysyp ﬁkﬁéfgipﬂﬂm the %2Rt 4 trick play signal, 13

repetiti@ns of those 1®hdsyt¢ﬂiocpdﬁm1&;gmmbsmm)mmesmblomnsymkbl ock and
one repetitj r P'!=9§ g segnments
t hus each cc')'rgr%ﬁgéséﬁ(ll%%&a%% H&‘eﬁé(@ﬁ% 0oC gu%bo Sl| s ng %m& i on of the
third tri ckremuasnsgfgnaync bl}?‘zksrﬂém hlbﬁ%lléﬂnelm syng blogks npmberedMHc bl ocks,
two parity minges bk e clbmtmine mék?mmmtmeégmtﬂ Rgks. The

real 1 zod asRRB ”t%w‘w E P SR AR el P a5 Sy | g ¢ he
mai N synid liumbleded ¢48stp 153 are tepetitiofs of theGyncvtinckd mumbered B0 fto l@tmdqsive THeock in the
s ecor il s et B3 g e B o bl /1
40.9(-12) ablecks incthe;seament b6 EW2 4 asnibe sy bRekstima rack nimbseredsiod & 183 a
inclusive, where the sync blocks numbered 176 to 183 inclusive are repetitions of the sync
blocks numbered 168 to 175 inclusive. The sync biocks numbered 175 and 183 are the parity
15 sync blocks in the segment. The Sync blocks in the segment 54.12(-24) are the sync blocks in
a track numbered 225 to 240 inclusive, where the sync blocks numbered 233 to 240 inclusive
are repetitions of the sync blocks numbered 225 to 232 inclusive. The sync blocks numbered
232 and 240 are the parity sync blocks in the segment. The sync blocks in the segment
54.13(-24) are the sync blocks in a track numbered 254 to 269 inclusive, where the sync
20 blocks numbered 262 to 269 inclusive are repetitions of the sync blocks numbered 254 to 261
inclusive. The sync blocks numbered 261 and 269 are the parity sync blocks in the segment.
The sync blocks in the segment 54.14(-24) are the sync blocks in a track numbered 282 to
297 inclusive, where the sync blocks numbered 290 to 297 inclusive are repetitions of the
sync blocks numbered 282 to 289 inclusive. No parity sync blocks are present in the
25 segment.
Thus, during each revolution of the head drum, during a -24 times
nominal reproduction mode, 224 sync blocks (14 x 16 sync biocks) of information of the
sixth trick play signal are read from the record carrier, which is the same number of sync
blocks as in the +24x reproduction mode.
30 Figure 7a further shows a portion, numbered 54.15(-24), located at the
lower edge of one of the tracks in the group of 48 tracks. This location is a location that can
be read in the -24 times nominal reproduction mode by one of the two heads, in the present
case, the head having the first azimuth. As the location shown includes the subcode signal
recording portion, it is possible to read the information in the subcode signal recording
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track, where the sync bl ocks nunbered 100 to 113 inclusive are repetitions
of the sync bl ocks nunbered 86 to 99 inclusive. The trick play sync bl ock
nunbers in the segnents 20 nunbered 99 and 113 are the parity sync bl ocks.
Further, the sync blocks in the segnents 40.2(-12) and 40.10(-12) are the
sync bl ocks nunmbered 141 to 168 inclusive in a track, where the sync bl ocks

nunber ed 155 gﬂ;ﬁﬁ:si ncl usi ve are repetitions of the sy Hﬁﬁﬁ&i@ nunber ed
141 to 154 i n%, asive. The sync bl ocks nunbered 154 and rl%'g are e parity

sync blocks in the segments. The sync 2 ocks in the segnents 40.3(-12) and
40.11(-12) are the 25 %nc bl ocks in a track nunmbered 196 to 223
i ncl usi ve, the, A ¢ tpes SoRigal FERIRAUEtoR M4 t o 223 i ncl usive are

repetitions of the syncrhbinah#iay sywtlﬂeukefbrmofmem wick play modes The sync

Furt o et depd il 628 of ko B ot b, BB O T

sync bl ocksmimbeging thatovill bedissussedcnoprsis thus differeny from M#dsync bl ocks

nunber ed 26g,64010 %ém%aﬂmm&fmmtm&matm% sync bl ocks
nunbered 251 to 264 inclusive, The s Oﬁ%&g bl ocks nunbered 263, 264, 277 and
278 are the parity syndSiE5eeRlnis, f4% s. The sync blocks in the

segnent s 40(a5fm1&)mdm1ay4@eeﬁ8€-4ﬂﬂ)mmm-huenmmmtmtk& mckpla)tsym:k nunber ed

59 to 86 |n e Ive are
repetitions #%e@%%?%ﬁc] So‘ié#&ﬁ gé‘ggééﬁmﬁl nc SI ve. Iﬁe sgnc bl ocks
Printed frommafmmmmwam%&mmwmam ed 72 and 86
are the | rh{f&nﬁﬂdﬁCTﬂsQQdﬁsmcﬂHts rbtmmmwmm ki€ blelg ENt S

40. 6( - 12) and 40 track nu ere 114 to 141
i ncl usi ve, °§§}¥t’@ﬂm’ 8t %°‘a%r‘}’b§£'§ﬁ i‘lf’fg iR g
repetitions h&‘d d-th;euaymmcbblmpiepmducuon mode, where the trick play sync block havmg the

trick play sync block number 0 is the first trick play sync block read by the head having the

first azimuth. The 10 parity sync blocks are numbered 102 to 111, in the order in which they

15 are read during one revolution of the head drum, where the trick play sync block having the
trick play sync block number 102 is the first trick play sync block comprising parity informa-
tion that is read by the head having the first azimuth.

(b) for the trick play speeds +12x and -12x nominal, in total 224 trick play sync blocks are
read during each revolution of the head drum, that is 2 times 112 trick play sync blocks,

20 each one of 102 of the 224 trick play sync blocks comprising information of the trick play
signals in question. Further, one repetition of each of those 102 trick play sync blocks is read
during the said one revolution, and further 10 parity sync blocks and one repetition of each
of those 10 parity sync blocks. Those 102 trick play sync blocks are again numbered 0 to
101 inclusive, in the order in which they are read during the said one revolution of the head

25 in the trick play reproduction mode, where the sync biock having the trick play sync block
number 0 is the first trick play sync block that is read by the head having the first azimuth.
The 10 parity sync blocks are numbered 102 to 111, in the order in which they are read
during one revolution of the head drum, where the trick play sync block having the trick play
sync block number 102 is the first trick play sync block comprising parity information that is

30 read by the head having the first azimuth. A repetition of a sync block has the same trick
piay sync block number as the sync block from which it is a repetition.

{c) for the trick play speeds +24x and -24x nominal, in total again 224 trick play sync
blocks are read during each revolution of the head drum, that is 2 times 102 trick play sync
blocks comprising information of the trick play signals in question and 2 times 10 parity sync
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nunbered 114 to 127 inclusive. The sync bl ocks nunbered 127 and 141 are the
parity sync 5 bl ocks. The sync blocks in the segnents 40.7(-12) and

40. 15(-12) are the sync blocks in a track nunbered 169 to 196 i ncl usive,
where the sync bl ocks nunbered 183 to 196 inclusive are repetitions of the
sync bl ocks nunbered 169 to 182 inclusive. The sync bl ocks nunbered 182 and
196 are the ' ync bl ocks. Further, the sync bl ock '%g&& gySegment s
40. 8(-12) an%w -12) are the sync blocks in a track% ere& 224 to 251
i ncl usive, where the sync 10 bl ocks mdnbered 238 to 251 inclusive are
repetitions of t Hefad Vi the diGer SYNC

bl ocks nunb‘g?%ﬁ %ﬁ%sﬂ)g?fgp%géﬁ‘a %E‘%%g?éaﬁe pé?ﬁ?&/ﬂg{}%@k’bﬁ%ks In the
segnents. mmm|we@a@ma@vmnpwo@qui@=w&emﬁ RIAYTERRRAYE - 12 ti nes
o or it | o SACHEE A8 oo B IAAF 0D L8 0{58&'7( B et ecord

i nformation o e ou ric na read fr e recor
carrier, whieahby e pead hg%[u‘r@%@ﬂl af%?““lbﬁ’é’fgi&l

repr oducts onigyinckke ordergn whick they aretdaeﬂurmbmremhﬂonoﬁ&l,t hﬂdlﬁtﬁm’ e\dtemm"l?( -12)
and 40. 18( %Egl Yock hustRf P2 & b B bR plP synd the
group of 48}‘1&313&5’% R'1"%50at|0 sﬁﬂ F’cgatlons t hat can g réad in the
-12 tines nummmpnmm@fpmnm dhetiead baying fis Ty aZimuthdd i n t he
present Cas gpetftidf o Hflc BiBK Ha8 the BenefthiékSHlayAghd BIScR nusiser ki e ky@embtm shown

i ncl ude the subcqde S|gnal recording portion, it is possible to read the

i nf or mat i on Whigh {tHsa e signal recording portion, also in the -12 tines
nom nal n@product [ on nmim,ﬂEin@km@y@mmM]snmbsﬁngtmrﬁmﬁmmkplmsimagnal bei ng

recorded in e DA i sl of ¥ Ko drncliale | nd as

theflfthtr( ay SI na ereate 5 segnents are i ndicated in

figure 6 bydméﬁmwep a?@ed'é qn(esrm Wf the frsshead Baving thefirty  Thj s
fifth trickaping aﬁglaws theStriBBRa segxﬂémn I(Q-ﬂfﬂﬂlﬂiétdﬂﬁﬁhdaﬂl sdng RPfriok glag i on

apparatus at a repr ch, s +24 t he .noni nal
repr oduct i orfeEH5R ﬁ?#’a&l’ %qr?y’i"ﬁgg#s %F@W&%ﬁ@ ﬁfépa %PPEh trick
pl ay signal bivok haniaes ramngrffom(lmtsnmmlmg g1 f’mhilcsynhblecknm the segment

22.2(+4) have trick play sync block numbers running from 51 to 101 inclusive.

The five sync blocks in the segment 22.1(-+4) comprising the parity
information, following the 51 sync blocks numbered O to 50 inclusive, have trick play sync
block numbers 102 to 106 inclusive and the five sync blocks in the segment 22.2(+4)

20 comprising the parity information, following the 51 sync blocks numbered 51 to 101
inclusive, have trick play sync block numbers 107 to 111 inclusive.

The trick play sync block numbering described above is valid for all the
pairs of segments 22.i(+4) and 22.i+1(+4), where i is odd. The trick play sync block
numbering is thus repetitive for each rotation of the head drum in the +4 times reproduction

25 mode. ’

It is thus interesting to note that the trick play sync block numbering in a
segment is discontinuous across the boundary between the sync blocks comprising the parity
information and the other sync blocks in the segment.

Next, the trick play sync block numbering for the second trick play signal

30 (-4x reproduction speed) will be discussed. In the time interval of one rotation of the head
drum, during reproduction at the -4 times reproduction speed, the first head having the first
azimuth angle scans the trick play segments 28.1(-4) and 28.2(-4) and the other head scans
the trick play segments 28.3(-4) and 28.4(-4). The first 26 sync blocks in the segment 28.1(-
4) have trick play sync block numbers running from O to 25 inclusive. The first 25 sync
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rel ati onshi p whatsoever with the signals introduced earlier. The fifth
trick play signal could 30 have a relationship with the first information
signal, in the sense that the fifth trick play signal is a trick play
signal for the +24 tinmes nom nal reproduction speed, in order to obtain a
reproduced (video) signal, which is a replica of the reproduced first
(video) sign reproduced at +24 tinmes the nom nal Pﬁgg il gure 6a
shows t he saﬁ%°8£§%6 of 48 tracks as figure 6, homever,rgﬁ y }¥nted from
M nosa 04/ 06/ 1999 12:46:41 page -16- 2215 the 14 segnents 48.i(+24) are
shown in figure 6a. Assum

. ng . the track nu of . the f in the
group of 48 e sepmegs Zprzg-&@a%md@pl%gn?ﬁgckﬂuggﬁs W%&"%?g ng | ast track
in the groupndwsivle track nunber 47, the segnments are recorded in the tracks

with track nunber 6+n. zrh@qgst%gsﬁﬁglmw@g?egm&ﬁ2§5(-4)%\%%kﬂlﬁrk?ﬁcng fromo to

6 inclusive. 5 hows two scanning |lines

50 and 51. mummrs@mdmgteaﬁmc}qu ThefissR3siesplockin the-segmethat "t he one
head, havgn@st.;l{i.a)ﬁabéﬁ&kga Wﬂo&ﬁﬁhﬂmﬁﬁhhg)ﬂﬁn@mmmhﬁv&ecord carrier in

the +24 tinmes nom nal r roduct duri I of the head
drum The single arrowe %&Wh@aﬁ“hg‘ &3‘@‘@‘“@’&%"%%& he ot her
head, havi ngnbhmu&emdmmermmwcaﬂ(ymmubd ®to25 anclusive, havecthe wickplay carrier in
the +24 U1 Tegy NG Nabeek102aRPIACYAL 80 A SBALSl hOihghi2 28904 g0l Ut | on
of the head 0% e

rum can be seen in one head reads the trick

pl ay segnenttse pegity :ofozmpon,\ﬁplbr\'@glﬂwéém WW"%E@ 1P dnclusizs, davertcky e
head t husygr %‘%&%yﬁ&'lﬁo&rnhﬁifer@i@ylﬁ%m& The/tSo jsmt Bbrks m/mers@menmuau)s 8 to 14
I( %} lljZI:;/iG compLsrullgC e gant}y mis %E:Qt owmgltl(e+2%4s}ncq:?oc& Ahbered 51I t%%rixﬂlugtle,

have trick play sync block numbers 107 and 108. The three sync blocks in the segment

28.4(-4) comprising the parity information, following the 25 sync blocks numbered 77 to 101

inclusive, have trick play sync block numbers 109,110 and 111.

15 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 1,5,9,

13, 17 and 21. 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
20 numbering in 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

25 carrying out an ECC encoding on the trick play data can become an optional recording
feature, or, if the ECC encoding is indeed carried out on the trick play data upon recording,
ECC correction may become an optional reproduction feature. The format enables a different
ECC encoding, so that eg. more or lesser trick play sync blocks may be required for storing
the parity data. As the parity sync blocks are located at the end of each of the segments, and

30 the numbering of parity sync blocks (102 and higher) follows the numbering of the 102 trick
play sync blocks (0 to 101 inclusive) comprising the 'real’ information data, the numbering
of those trick play sync blocks comprising ’real’ data remains unchanged and can thus be
processed in the reproducing apparatus independent of whether trick play sync blocks
comprising parity data are present or not, or independent of the number of how many trick
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15 main sync bl ocks, where nferr] is considered to be equal to 224 in the
present exanple. In the group of 14 trick play segnents, four of them each
conprise 8 trick play sync blocks of information of the fifth trick play
signal and repetitions of those 8 sync blocks. The remaining 10 trick play
sync blocks in the group conprise 7 trick play sync bl ocks of information
of the fifth Wwhbgied! ay signal, 1 parity sync block and opne re et|t|on of
both the 7. 20 trlck pl ay sync bl ocks and the parity syﬁE”ﬁP@E The trick
pl ay segments for the +24 tines non1na¥3reproduct|on speed can be real i zed

as expl ai ne oI | owi N X Wien, again, nunbering the main sync
bl ocks, stag’fa romcﬁmpWFgﬁﬁYw p’i’ef"'f‘%t sync bI ock in the aux recording

area 8 in a track unt |Nextaﬂl§ﬂimawwnc§hbhmmmfemthhﬂmdkphysigm area 12a

in the trac ﬁ%ﬁm&%&& Q&Q@ gﬁﬁ&! sync
bl ocks in alfﬂiack nunbered 76 tgmﬁsﬁyﬁgﬁge aggfe&ltéﬁgﬂén fﬁgbggks
nunber ed 84 SFuE, Guring fEATefuption atthe, +12 Hwes rearesiyetion peeth dhechrstchead kavms thee t o 83
i ncl usi ves mtaamumyngm/mshiemdksma@rs@nreﬁtesanm:)nwﬁéﬁﬁmﬁseﬂémtmﬂdae sync

0 153 1 nol Q8 KAl e € iy il B1GHAE bR s e 58 308" B v o

repetitions 16symrbbcbym&emme¢¢§4d(mmmammay eyng blocl3imbers chming \fem 0The sync
bl ocks nunb a egnent. The
¥ okl rnd 0 8 0 et D

sync blocks jn the s nt 48. 3( Ks in"a track
nunber ed 138N WQPBF%Q"%‘ W@“%%ew ISBEIPWL}&H@M@MG to 153
i ncl usi veo ane.3(-L12k hive irivk $lap ynt: bRcISHiRberd ndGisS ﬁﬁ&a@sﬂﬂ&m&cmz The sync
sy bl ocks g HoEE ek 4 4?(&23%@%?%%%’%3%@@ e e L’?Qé from
M nosa 04/ 069 Ibipdusive: 46 41 page -17-
The first 13 sync blocks in the segment 34.5(+12) have trick play sync
block numbers running from 51 to 63 inclusive. The first 13 sync blocks in the segment
15 34.6(+12) have trick play sync block numbers running from 64 to 76 inclusive. The first 13
sync blocks in the segment 34.7(+12) have trick play sync block numbers running from 77
to 89 inclusive. The first 12 sync blocks in the segment 34.8(+12) have trick play sync
block numbers running from 90 to 101 inclusive.
The second 13 or 12 sync blocks, being repetitions of the first 13 or 12
20  sync blocks respectively in a segment, have the same trick play sync block numbers as the
sync blocks from which they are repetitions.
The parity sync block in between the trick play sync blocks numbered 12
and O in the segment 34.1(+12) has the trick play sync block number 102. Its repetition at
the end of that segment has the same trick play sync block number. The parity sync block in
25 bem the trick play sync blocks numbered 25 and 13 in the segment 34.2(+12) has the
trick play sync block number 103. Its repetition at the end of that segment has the same trick
play sync block number. The parity sync block in between the trick play sync blocks num-
bered 38 and 26 in the segment 34.3(+12) has the trick play sync block number 104. Its
repetition at the end of that segment has the same trick play sync block number. The parity
30 sync blocks in between the trick play sync blocks numbered 50 and 39 in the segment
34.4(+12) have the trick play sync block numbers 105 and 106. Their repetitions at the end
of that segment have the same trick play sync block numbers.
The parity sync block in between the trick play sync blocks numbered 63
and 51 in the segment 34.5(+12) has the trick play sync block number 107. Its repetition at
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track nunbered 169 to 184 inclusive, where the sync bl ocks nunbered 177 to
184 inclusive are repetitions of the sync bl ocks nunbered 169 to 176

i nclusive. The sync bl ocks nunbered 176 and 184 are the parity sync bl ocks
in the segnent. The sync bl ocks in the segnent 48.5(+24) are the sync

bl ocks in a ywéagdsaeunbered 200 to 215 inclusive, wherepchmggomt 5 bl ocks
nunbered 208 to 215 inclusive are reggtitions of the sync bl ocks 200 to 207
i nclusive. The sync bl ocks nunbered 7 and 215 are the parity sync bl ocks

in th t. .Lh | ' B Y& i‘gﬂﬂf

Iblnockg ?ﬁg‘g“??'}da"é@aﬁﬁﬁ%%?*ézgﬂ%%gﬂ%hlgfﬁgﬁug- |v§: ﬁ\:@e e?b&g’bm?csﬁrgcks
number ed 23Bveen the 4rickipiay Isyns ibleeks prabgrediiangd phintheTeemat %{fﬁ'&) @‘Es nunber ed
231 to 238%%&'%861@%%&%& 1R réedicton ALHAD eridest dABRpmethad A sameticke parity

sync 10 b I'n the segnent. Further,. the c,. bl o i . segnent
48. 7(+24) piresyne plock pymbes; g’t’l@“‘i"ﬁ"’ﬁ “ﬁ%ﬁ&%’“ﬁm@/gﬁ" g‘é’égy?gmﬁ%u%ﬁpl usi ve,
Wnereb]t t‘pkmgmz t@g‘bz(gimgamml m.mzxmm&&mmgﬁhg%@tmlonf of Eﬂe
sync ocks : Iy ent in the
segnent . Tﬁ@%&?‘h?qﬁ%‘?g&%n. e‘e‘%%ﬁeﬁ?%@@% arg't%&ée1 ?enc | ocks in a
track 15 mmmmmmqkrmv@mcmwma%‘l/??d“ﬂi‘é&!ié“hunbered 68 to

75 inclusi ¥geal19) fRefikimcklp g.?@ﬁlc@focﬁ HnbE 120 21aqe K STheir Fepetitionk o theiend 67
C

i ncl usi ve. parity syn ocks are esent. in the segnent. The sync
bl ocks in Pﬁ'@atsséﬂj?%%ia" 1he gzme 3o Péﬁyémﬁ’@%wm”% ocks in a track num bered

91 to 1@® inclusive, Vinekizkiphg sy bbclhumbkringrasctisadabove & valid o8l i ncl usi ve are

repeti- tions_of. the l. ] [ | e sync

bl ocks nunBerex fﬁgn%sﬁéﬁfgg%@-%);t?gﬂ?ﬁgﬂgg)f%@r&gﬁ%@s%Pﬁ%ﬁgk:ﬁﬁckpﬁg segnent .
The sync bisyrelblock pumtieringsie thybrepetiges fopeachp rjatian of thihead grm inthg il BM8S o tr ack
nunber ed 124yddfetibs molid)Cl USsi ve, where the sync bl ocks numbered 130 to 137

The synt. bl ocks. nurber ek £Rurek ey s gk SRR, Br B5 R S pfle d84 \ ( e
segnent .15 TRd2s ;epmghﬁm:ipeed) wilk tealissespieintthedtBueliftervl f ouerretatidacof sherbeado| ocks in a
2KV o o e s il U o e R o 101
azimuth angle scans the trick play segments 40.i(-12\§, where i runs from 1 to 4, and the
other head scans the trick play segments 40.j(-12), where j runs from 5 to 8.
The first 13 sync blocks in the segment 40.1(-12) have trick play sync biock numbers
20 running from O to 12 inclusive. The first 13 sync blocks in the segment 40.2(-12) have trick
play sync block numbers running from 13 to 25 inclusive. The first 13 sync blocks in the
segment 40.3(-12) have trick play syhc block numbers running from 26 to 38 inclusive. The
first 12 sync blocks in the segment 40.4(-12) have trick play sync block numbers running
from 39 to 50 inciusive.
25 The first 13 sync blocks in the segment 40.5(-12) have trick play sync
block numbers running from 51 to 63 inclusive. The first 13 sync blocks in the segment
40.6(-12) have trick play sync block numbers running from 64 to 76 inclusive. The first 13
sync blocks in the segment 40.7(-12) have trick play sync block numbers running from 77 to
89 inclusive. The first 12 sync blocks in the segment 40.8(-12) have trick play sync block
30 numbers running from 90 to 101 inclusive.
' The second 13 or 12 sync blocks, being repetitions of the first 13 or 12
sync blocks respectively in a segment, have the same trick play sync block numbers as the
sync blocks from which they are repetitions.
 The parity sync block in between the trick play sync blocks numbered 12
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bl ocks nunbered 153 to 160 inclusive. The sync bl ocks nunbered 160 and 168
are the parity sync blocks in the segnent. The sync blocks in the segnent
48. 12(+24) are the sync blocks in a track nunbered 184 to 199 i ncl usive,
where the sync bl ocks nunbered 192 to 199 inclusive are repetitions of the
sync bl ocks nunbered 184 to 191 inclusive. The sync blocks 30 nunbered 191

and 199 are tweofsubdsty sync bl ocks in the segnent. The %g'ﬁl}’%‘ﬁ-fks in the
segnent 48.13(+24) are the sync bl ocks |n a track nunber o0 230

i ncl usive, where the sync bl ocks nunbe?®d 223 to 230 inclusive are

bl boks. numb R 15 A4k B8 T R Bgﬁrgxlrg oloRe et B 1rerfion Bren . The
sync bl ocksendrpfﬁhaesessmthmsmgt(ckzmy syae élocmmgrnﬁhdquUquhhc&m rack

Printed fropRmtddRanddifodc s mm hSs t 3020197 RR", 246 to 261
i ncl usive, where the sync bl ocks nunbere 2541111 saﬁmnare repegﬁflons of the

sync bl ocks Tifk s smg bisglsnymben 13, ﬁweengmemﬁga#atwmgyh@ BER &ickr e
present i35 phpsyne gliiumbéd) The pasity syitchiR Gl betvisé® the iricR Pla kyric bixciaas- dr um

during a +2 0, | & yoce bl S (14 x 16
sync gl ockséa&* ?r %a@’ %m@ﬁ@%@ﬁ?ﬁqs W@VW%"% IQ‘*EE read from
the record moemﬂlﬁfgmf@amzmrmwm@ﬂammblmknummrb'ﬂleemln% 15( +24),
| ocated at Eﬁ%bio@kﬁﬁ b@WER tifirid Q{mctbﬂﬁkstt{uﬁiﬁ&éd Sd‘anﬁ la%%@ G 408t r acks.

Thi s Iocatlg g | ocation that can be read In +24 t1 fres nom na
reproducti o zrﬂﬁ‘éﬁa % irick play EW‘"P‘H‘@“’(“WB“F\&%CP&‘" 1%%%“&%&%‘“&6‘“ ofgheb  the
head havnmgseghemfhhvesnemmlplay/éﬁxcmla&hmam on shown includes the subcode

signal recording porti le t d.the i.nf n the
subcode signal recor di ﬁﬂepﬁrlty Ey%cgl etween?h acplay syncbri'oc numtbereE'Gé

and 51 in the segment 40.5(-12) has the trick play sync block number 107. Its repetition at
the end of that segment has the same trick play sync block number. The parity sync block in
between the trick piay sync blocks numbered 76 and 64 in the segment 40.6(-12) has the

15 trick play sync block number 108. Its repetition at the end of that segment has the same trick
play sync block number. The parity sync block in between the trick play sync blocks num-
bered 89 and 77 in the segment 40.7(-12) has the trick play sync block number 109. Its
repetition at the end of that segment has the same trick play sync block number. The parity
sync blocks in between the trick play sync blocks numbered 101 and 90 in the segment

20 40.8(-12) have the trick play syxic block numbers 110 and 111. Their repetitions at the end of
that segment have the same trick play sync block numbers.

The trick play sync block numbering described above is valid for all
groups of eight segments 40.i(-12) to 40.i+7(-12), where i equals 1 or 9. The trick play sync
block numbering is thus repetitive for each rotation of the head drum in the -+12 times

25 -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 7, and

30 the other head scans the trick play segments 48.j(+24), where j runs from 8 to 14. The
first eight sync blocks in the segment 48.1(+24) have trick play sync block numbers running
from 0 to 7 inclusive. The first seven sync blocks in the segment 48.2(+24) have trick play
sync block numbers running from 8 to 14 inclusive. The first seven sync blocks in the
segment 48.3(+24) have trick play sync block numbers mhning from 15 to 21 inclusive. The
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portion, also in the +24 tinmes nom nal reproduction node. Figure 7 shows a
seventh information signal being recorded in specific segnents in the
tracks. This information signal will be called the sixth trick play signal
from15 now on. The segnents are indicated in figure 7 by reference
nunerals 54.i(-24), where i runs from1l to 14. This sixth trick play signal

I S neant for 5%5 duction in a reproduction apparatus g E& roducti on
speed which is = ?I mes the nom nal reproduction speed ﬂ in the

backwards direction). This sixth trickplay signal could be an | nf or mat i on

si gnal which has no rel at.i gnshi er wth the signal.s introduced

earlier. Th@’WﬁWr"f"& ‘bﬁ’ﬁﬁ‘%@ﬁ\r’%‘g?&%ﬂ{%m PRy °§§°F€P‘Hﬂ°’8nshl p with the

first inf ormhﬁpmmngmeﬂs inclusive. ['Whe Sissnegent syact bldckeinshesegment 4K Hhdpvesi gnal i s

atrick pI PaGEs N or der
g ?ﬂccelg{ (l{’/“l ers%ﬂm}:g %1?2@9)@5 usfv@pfhg%}kﬁévg{'gfﬁ

to obtain a re Sl Is a replica t he reproduced

first (videid)thessegmant 48. QIW%‘BYR‘BGH;@@CFY%&MWEMWWE@W%%@ AR nhed (t hat

It s: Ik n tfsefhecmm7 slgﬁtlsyxeqﬂdcwmeEtmﬂsmmqamﬁdk@mgzmwumof 48h
racks as ure re shown
i gure 7o g o 4SS 108 sk g s BRPRTL B skt 818 G, S0 o

48 tracks thnvbmd:rphphymblock)nmckstthmmgframlélmﬁﬁmclum THedfirstaeven synack i n t he

group to be gﬂmg ks with

track nunberﬁ’égﬁéhg%m%4§§%+54P§“§W§”§5M@% Eﬁg‘gggrrtfiiéh Fi gure

7 further swekwq%eﬁrétaﬁwmqbl%gn%wt% lﬂfrlrﬂ?éﬂefaﬁmcwav spRelck o

scanni ng1d i Rfmtef @iy 65 a2 elufied Théfrsiaeven g Glockdi the Gegntet fl rst azimuth

Fepr oduct | ot hGaES Witr PRk PR UGE e B i 8P BRBRTE THE 5t g
arrowed scasevemgné bln@:s §Bths srgment 84 E2(1ha$)thavelteick pldyesyw: ik nhmbers rutming ng t he
~ second azi mﬁ%@ S%Q(gh@mclt:%\l el %fﬁ-&rs Jn@ﬁl d}&‘ixP{hg egi?: u&%m&dﬁa&ﬁﬁ times

S
nom nal reproduction durin e sald one r ution ead drum

e
As can be s@lay sing blopkumbersynaing mrsam ¥ inelusiveHhedfst £igbicsynooblogks inthe, 59 - 10-
15 segment 48.14(+24) have trick play sync block numbers running from 94 to 101 inclusive.

The second group of eight sync blocks in the segments 48.1, 48.7, 48.8 and
48.14 are repetitions of the first group of the sync blocks in the respective segments. Those

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

20 The two parity sync blocks in the segment 48.2 both have the trick play
sync block number 102. The two parity sync blocks in the segment 48.3 both have the trick
play sync block number 103. The two parity sync blocks in the segment 48.4 both have the
trick play sync block number 104. The two parity sync blocks in the segment 48.5 both have
the trick play sync block number 105. The two parity sync blocks in the segment 48.6 both

25 have the trick play sync block number 106. The two parity sync blocks in the segment 48.9
both have the trick play sync block number 107. The two parity sync blocks in the segment
48.10 both have the trick play sync block number 108. The two parity sync blocks in the
segment 48.11 both have the trick play sync block number 109. The two parity sync blocks
in the segment 48.12 both have the trick play sync block number 110. The two parity sync

30 blocks in the segment 48.13 both have the trick play sync block number 111,

The group of seven sync blocks in between the two parity sync blocks in
the segments 48.2 to 48.6 and 48.9 to 48.13 are repetitions of the first group of seven sync
blocks in the respective segments. Those sync blocks have the same trick play sync block
numbers as the sync blocks in the first group from which they are repetitions.
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18 7, the one head reads the trick play segnments 54.i(-24), where i equals
1 to 7 inclusive, and the other head thus reads the trick play segnents
54.j(-24), where j equals 8 to 14 inclusive. The trick play segnents
54.i(-24) each have a length of (nferr]/14=)16 main sync bl ocks, where
nferr] is again considered to be equal to 224 in the present exanple. In

the 5 group @boedsads | Ck play segnents, four of them eacr#r rise 8 trick
pl ay sync bl ocks of information of the fifth trick pl ay éﬂ%ﬁ“

repetitions of those 8 sync bl ocks. Th& remain- ing 10 trick pl ay sync

bl ocks in the group compr.i.se LLri pl a ks of 1nfornat|on of the

fift trick play S|gnal a?l?yt 'ic} %%’Rgaﬁﬂ’t%ﬁ‘ﬂé’ Ll el of both the

7 trick pl agm@wélhmw 4&41@'%)1’@ qmwptow%;mts tﬂhuekrunlﬁ'om 1 to 14. The The

trick play s@ﬂﬁﬁﬁéﬁcmeékﬂumgermgﬁohlmalmrﬂ@%e&ﬁ%&wﬁ%&aﬁp ggﬁa“ be
nunpe

realized as_ expl ol | ow ng exanple agaln nng t he

mai n sync bfBBER eZQPﬂ‘ﬁ?’P?‘Eﬁ?“G“%l ch is the first sync block in the aux
recordi ng area 8in a Nexctke triok piay sﬁ@ﬁlpcl«/m&mg&'ortdiﬁﬂtlaﬁickg xpck in the
a

area 12a in r}gprgc , in t re the
sync bl ockszéxn a “?@gﬁﬁ%}ﬁ%% M%Qfﬁggm%&%dwf \fﬁ%" sync
bl ocks nunb@#@ddlmzmmpmﬁlt@s%@nwr@m@mlsmn@ii;ftwwdmmymmelﬁtsocks 40 to
47 inclus- iy 1%&&%@!@%%%&@5@{@4? éﬁpggiﬂmﬁfﬂ%%ﬂ t. The sync

bl ocks in th nt 54,2 are S In atrack nunmbered 68

to 83 incl u?ﬁ?i“%ﬁf?é‘?g“’%(??yﬁ@) ‘63‘%3 ma “bb?’éﬂﬁ%st“bl‘BS are repetitions

of the sic bl ocks nuniTbs fist eight syac Bocks rcihe! segient 54 IE243 bave tritk QR synaunber((ad 75

and 83 are e bl ocks .in, t.h eghent 54.3 20
biB bt P o 086 # e 1Y B bR SR i B

24) are the s%/( AUTDET € where the
sync bl ocks34&(rAdhave trick glay gyng hlpck naibers imnping from Bap &4 xnplum'mefﬁmmeaync

bl ocks 97. t gnd Btdeks Thee St I8k 8CH45 nive HRRIpE s %‘Q%lo@lf‘ﬂm%lx% rithfng Fof 18361 LY sync
bl ocks in t 5'1 mcs:legvne%e first sevex? ¥ync bgol:k%cm tshe Isegmt'.nt 54.4(-24) have trick play sync block
15 numbers running from 22 to 28 inclusive. The first seven sync blocks in the segment 54.5(-
24) have trick play sync block numbers running from 29 to 35 inclusive. The first seven sync
blocks in the segment 54.6(-24) have trick play sync block numbers running from 36 to 42
inclusive. The first eight sync blocks in the segment 54.7(-24) have trick play sync block
numbers running from 43 to 50 inclusive. The first eight sync blocks in the segment 54.8(-
20  24) have trick play sync block numbers running from 51 to 58 inclusive. The first seven sync
blocks in the segment 54.9(-24) have trick play sync block numbers running from 59 to 65
inclusive. The first seven sync blocks in the segment 54.10(-24) have trick play sync block
numbers running from 66 to 72 inclusive. The first seven sync blocks in the segment 54.11(-
24) have trick play sync block numbers running from 73 to 79 inclusive. The first seven sync
25 Dblocks in the segment 54.12(-24) have trick play sync block numbers running from 80 to 86
inclusive. The first seven sync blocks in the segment 54.13(-24) have trick play sync block
numbers running from 87 to 93 inclusive. The first eight sync blocks in the segment 54.14(-
24) have trick play sync block numbers running from 94 to 101 inclusive.
The second group of eight sync blocks in the segments 54.1, 54.7, 54.8
30 and 54.14 are repetitions of the first group of the sync blocks in the respective segments.
Those sync blocks have the same trick play sync block numbers as the sync blocks in the
first group from which they are repetitions.
The two parity sync blocks in the segment 54.2 both have the trick piay
sync block number 102. The two parity sync blocks in the segment 54.3 both have the trick
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segnent 54.4(-24) are the sync blocks in a track nunbered 154 to 169

I ncl usive, where the sync bl ocks nunbered 162 to 169 inclusive are
repetitions of the sync bl ocks nunbered 154 25 to 161 inclusive. The sync
bl ocks nunbered 161 and 169 are the parity sync blocks in the segnent. The
sync blocks in the segnment 54.5(-24) are the sync blocks in a track
nunber ed 182 @oghdshs! NCl Usi ve, where the sync bl ocks nunbered 190 to 197
inclusive are repetitions of the sync blocks 182 to 189 FFHE#¥}e. The sync
bl ocks nunbered 189 and 197 are the paR8ty sync blocks in the segnent. The

sync bl ocks LS th seﬂn%§£(§4.6(-24 .are the sync blocks in 30 a track

nunbered 217 8"“2;5”\‘ R0GE 107 o The e pasity syac blocks inthe segment S beth Javethe o 226

i ncl usi ve ansckrpigyesyictblosk sumtfer 104 They o plritp syn6 bIockI REME shgrdrk 58.8 bdthGavencl usi ve.

The sync bl re the parity nc bl i.n the

segnent . Furéﬁer,géﬁ§h§§%%¥@T§%Eggﬁﬁe6@@”@%5“@%#‘%%¥§¥5ﬁﬂfm§? sync

bl ocks i n a havesth«trik piawsyaeiblockgmumber 166 The, twoperity syncbineksdin thecsegment548 ocks

nunber ed 24 pofhtavetfe iridE ' y b seol %ﬁcin 39 to 246

Printed frory VYb 3 04 gl?ézé‘gg&%gmﬁlgag? Sggfe"%.@%‘? s% | n?ﬁ}gé‘\%‘.g No

parity sync 281 goﬁtg E\ wtswwleche%ﬁ&ﬂewmﬁ@cmmmn t he

_seglmen_t 54. Ségni2Ad Sdalidbothihevestyriclbplayciyac n'uwbgamﬁlxmqagégw e Rl tyGgnd tlocks

i ncl usi ve, re to usive.are

repetiti ons%o?ét e sysﬁéagftg(%%g%%u%&fw??%"%b? h@%&'f 2 PRy W% ity sync

bl ocks are phosksin the;spgment54id athrkave e trick play sync block number This. sync bl ocks in

the segmapt 54.9(-24) arp of%0n 3 I ALLE . to 126
ghdif HhHTdERs th Berdvedn tﬁa&o;ﬁ%@%ﬂg%@%

i ncl usi ve, ere th rsf,yng 8I ocks nuirhered 119 to 126 ve are
repetitions se?’ﬂ'é‘“?&‘} o Bt ee@ﬁr&fﬁﬁé%%aremw of £he first BruRiof eEvenTHYEC sync
bl ocks numbeiceks ih 1 respebtit>Ggmma. Tivse HAE blboks Aiywd thelhmcisek piay éyaebls@gment . The
sync bl ocks gfinds REGHERbeke h the BiSe group from which they are repetitions.
The trick play sync block numbering described above is valid for all
15 groups of 14 segments 54.i(-24) in a group of 48 tracks, where i runs from 1 to 14. The
trick play sync block numbering from 0 to 111 is thus repetitive for each rotation of the head
drum in the -24 times reproduction mode. |

The trick play sync block numbers 0 to 111 inclusive require a 7-bit count
word, denoted TPSB#. During a scan of the record carrier by one of the read heads in a
20 trick play reproduction mode, at maximum 56 trick play sync blocks are read. So, when
taken into account the head that is in reproducing contact with the record carrier, one could
use a 6-bit count word RSB# as the sync block number of the trick play sync biocks, and
thereby saving one bit during storage of the trick play sync blocks on the record carrier.

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

1.1 RSB# equals the 6 least significant bits of TPSB#, when
the trick play sync block number is smaller than 52 and the
corresponding trick play sync block is written by the first
30 head, having the first azimuth angle.

1.2 Otherwise, RSB# equals the 6 least significant bits of
(TPSB#- 48).
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24) are the sync blocks in a track nunbered 140 to 155 inclusive, where the
sync bl ocks 10 nunbered 148 to 155 are repetitions of the sync bl ocks
nunbered 140 to 147 inclusive. The sync bl ocks nunbered 147 and 155 are the
parity sync blacks in the segnent. The sync bl ocks in the segnent
54.11(-24) are the sync blocks in a track nunmbered 168 to 183 i ncl usive,

where the sy &Bﬁés nunbered 176 to 183 inclusive are ;.ons of the
sync bl ocks Rﬁﬁgere 168 to 175 inclusive. The sync b|o€§§ﬂ%ﬁﬁ%§red_175 and

183 are the parity 15 sync blocks in 2he segnent. The sync blocks in the
segnent 54.12(-24) are the sync blocks in a track nunbered 225 to 240

i ncl usi ve, where the s)REEOTIHFERMIRO e Hek Rlay syreblqck nymbsT ppom repzedyciion in,
repetiti ons a@fckiph§ nfyéB rialised i the tollbeing &a225 t o 232 incl usive. The sync

bl ocks nunbered 232 and 240 are the parity sync blocks in the segnment. The
sync bl ocks in the segment 54.13(-24) are the sync blocks in a trick
nunbered 254 to 269 i n@-LBiefdeasyignifisant hits of TREBHual RSB Kwhepunber ed 262 to

269 inclugive are rgaetRgpy ¥ smalkdr tlah 32 S t6e & i 254 to 261

i ncl usi ve. The sync bl ocks nunpper ed 1l .a re th arity sync bl ocks
in the segnent. The™®§nc b|ocE§”¥Hf?ﬁg¥§53%§ﬁ985§WT§PP§H¥ are the sync

bl ocks in a track nusiasthankle28Re t 0 29 7thibitwlf ABSBACS thednaken '0he sync bl ocks
nunbered 290 to 297 inclusive are repetitions of the sync bl ocks nunbered
282 to 289 inclusive. No parity sync blocks are present in the 25 segnent.

Thus, during each revol22 Ptherwise, TREB#RBEBFH8um during.a -24 tines noni nal
reproductjpon node, 224 sync bl ocks (14 x 16 sync bl ocks) of infornmation of

the sixth trick play signal are read fromthe record carrier, ich is the
sanme nunber of sync bl oﬂ"r‘&f"ggwq % table, showing fhe; %ﬁ?ﬁ% HB‘B@“?\gQ”

Figure 7a f usddlahe Gic0PRy feplodictionOmiodes) whixe tiechelithaling the 4iyst aditnitinteads thd t he

| ower edge of. .one of the trac i . oy, S... Jhis |location is
a location t"ﬁ%pqiyasﬁmbgemr%exgg%f%ég ktfgs&‘gﬁus%h%g l%%ﬁﬁgﬁr{c@g%er' 8‘g§gt°|§%n node by
one of the tss, Mukthehead having sherspqondarimuth rrads thentrick plagsypeRIpqks numbered 5} st

azimut h. /s 161 heedNe R84 1¢Me WM nfekvedes the subcode si gnal
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recording portion, it is possible to read the information in the subcode
signal recording Printed from M nosa 04/06/ 1999 12: 46: 41 page -21- 20
portion, also in the -24 tines nom nal reproduction node. The trick play
sync bl ocks for each of the various trick play nodes described above have
their own trick play sync block nunmbering. The trick play sync bl ock
number i ng t hagy pbe di scussed now, is thus different 8k&§15ync bl ock
nunbers used above to identify the exact |ocations of e various
segments in a track As a general rule, 30t can be said that: (a) for the
trick play speeds +4X 1 )al_and - 4x pomipal jn total 112 trick play sync
bl ocks are Téad durp, each rfevol u a4 8Bt he head gﬁp kgt 1sf102 sync
bIocks_conp |_Si i nformationf of the trlcﬁ play siana st¥n gue on and 10
sync bl ocks| conprighfgparityl 10 inforgption. |Thosegi02 fogi ck pjay sync
blocks are nb- ed_w th trick play svnc bl ock lnunbers 0 to 101 lncl usive,
3 read51dur[(ng one |revol qm onmief thejjhead drum
_pl G _node e theltrick pla : bliock havi ng
the trick p ay sync block nunber O is the flrst trlck play sync block read
by the head having the tdoh sdnvérdib]ldl brpiahB®abbll, RRRSBY af)al follBweCks are
nunmbered 102 to 111, in the order in which they 15 are read during one
revol ution of the head drum where the trick play sync bl ock having the
trick play nonper. foZ 15 thne 1rrst. tric T ck

conpri sing aarlty i R¥B#r ma- ti pn t hdF 98 SBisaq by the;EéﬁﬂyﬁZWing “he first
azimuth. (b forTIE ITICK PrAy SPeeus TI2X ang - 12X nomar, rmjtotal 224
trick play gync bRS&E®Wr e rehd durithg-84ch reviol uti o of3& he hedd drum

that is 2 tiTeS T8 ik pray—sync BT OEks, 59 ...63

10
As can be seen from the second table, the value to be subtracted from
TPSB# cannot be smaller than 48, as, otherwise the RSB# for the trick play parity sync
blocks read by the second azimuth head would exceed 63, which is not allowed, as 63 is the
highest number than can be represented by the 6-bit RSB word.
15 The value could be chosen larger than the value '48’, as given in the
formula under point 1.2 above. The maximum value could be 51, as this would lead to RSB#
for the trick play data sync biocks read by the second head having the numbers 0 ..... 50.
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
20 the main data area 12 of figure 1, in which the first digital information signal is stored. A
trick play sync block is 112 bytes long and comprise a sync word of 2 bytes long, an
identification portion 60, denoted ID, a header portion 61, denoted *main header’, an aux
byte 62, denoted *data-aux’ and a data area 64, which is 104 bytes long. The data area 64
has room for storage of 96 bytes of data of a trick play signal (one of the second to seventh
25 information signals) and 8 parity bytes.
Figure 9 shows the two bytes 70 and 71 of the main header area 61 of
figure 8. Only six bits, that is: the bits by to bg of the byte 72 of the main header area 61,
are available for storing a trick play sync block number TPSB#, although the TPSB# is
expressed as a 7-bit number. The 6-bit number that can be stored in the six bits bg to bs of
30 the byte 72 is denoted as RSB#.
Further, a trick play speed identifier is stored in the trick play sync
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20 each one of 102 of the 224 trick play sync bl ocks conprising

i nformation of the trick play signals in question. Further, one repetition
of each of those 102 trick play sync blocks is read during the said one
revolution, and further 10 parity sync bl ocks and one repetition of each of
those 10 parity sync blocks. Those 102 trick play sync bl ocks are again
nunbered 0O t fhhsdafiCl Usive, in the order in which they during the
sai d one revo‘%t|on@of the head 25 in the trick play repﬂggﬁ@ I'on node,
where the sync bl ock having the trick ¥l ay sync bl ock nunber 0 is the first

trick pla nc hat ad. b e hea haV|n the fir zi mut h.
The 10ppa¥|%k§‘§ﬁ‘5qﬁl§8@¥§“§4§“ﬁg é@s%f&ﬂq ﬁEuGr’ﬁ‘g#Z?‘n whi ch

t hey are rea@-tdbwdrd spfficesfor Wbimmomﬂmsm@xm&blayrw 1dnhuﬁeewbtdast rick pl Ey
sync bl ock ¥5Hq st tric
p?/ay sync bl oc ﬂq}é%l“%ﬁ{g&%ﬁ{mﬁ ?fot?é on t ‘glgrgogﬁwi J y the head
havi ng t he bif mtbma&qnnm I‘F‘Wsr‘bﬁ‘é‘!slnﬂ‘@hpléﬁ “&Wﬁ@blbﬂ“e%wlhEQIWézsane trick
play synG bfifesiaofihul by mﬂ&hdﬂm&o&wmmbmcmuﬂmw&mﬂ .a repetition. (c)

for the trick play speeds +24x and 4x. noni.n t ot ain 224 trick
pl ay sync bl ocks are r aﬁmﬁﬁﬂ ﬁﬂwggbﬁ ﬁ% %&ﬁ %?n %ﬁgﬁgmﬂthl that is
2 times 102batwées forpird gndshariovatyl tickslaycspends- I'Iilehx}evmfswfmutel%m e maine trick play
signals in

04/ 06/ 1999 %ﬁiﬁé}ﬁ? Wﬁ&’é 4 EiPe'ed % h&ﬁ'é% a0 f"ﬂ’El %’&ﬁ sync

bl ocks are °ﬁ‘l§W@’idebd b@cwnme W#%ﬁ@%ﬁefslsﬁc“t%ﬂlﬁﬂd@rwqfﬁ i ch they
are readltﬂuhbﬁﬁﬂiahﬁeﬁﬂkglap c b18okak H\Ednﬂfbr@ftnckliﬁ bﬁ&dmltﬁbfomaﬂee&on | ay

e ek pl ay 2 BB teE AF r%*%r%%%ﬁw 3 o S0 i oA et e g
The 10 pari inthssemersehdimaios. ar e nunbered 102 to 5 111 in the order in which
they are read during onesfy Habihd 4R sibhictd Sishieas isdhe ihe ARG dr B
| play sync blocks. Time stamping is well known in the art. Reference is made in this respect
15 to US 5,579,183, document D1 in the list of related documents, and international application
WO 96/30.905, document D2 in the list of related documents. The documents describe the
recording of MPEG packets on a record carrier, where time stamps are added to an MPEG
packet upon arrival and the packet is subsequently recorded. Upon reproduction, the packet
is read from the record carrier, the time stamp is retrieved from the packet and used for
20 supplying the packet at the right moment to an output.

Figure 10 shows how an MPEG transport packet, which is 188 bytes
long, is stored in two subsequent sync blocks, more specifically in the data area 64a of two
subsequent sync blocks. First, a packet header 75, which is 4 bytes long, is stored in the data
area 64a of the first of the two sync blocks, denoted SB,. Next, 92 bytes of the MPEG

25 packet are stored in the remaining portion of the data area 64a of sync block SB,. The
remaining 96 bytes of the MPEG packet are stored in the data area 64a of the second sync
block SB,, ;. The time stamp corresponding to a transport packet is stored in the packet
header 75. This is shown in figure 11. More precisely, the time stamp for ‘normal play’ data
is 22 bits long and is stored in the last 22 bits of the packet header 75.

30 The 22-bit time stamp for the 'normal play’ data has been divided into a
TSL (time stamp low) portion and a TSH (time stamp high) portion. The TSL portion is 18
bits long and runs cyclically with a modulo value of 225,000, for an apparatus in which the
head drum rotates with 1800 rpm, or with a modulo value of 225,225, for an apparatus in
which the head drum rotates with 1800/1.001 rpm. The TSH portion is 4 bits long and runs
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trick play sync block having the trick play sync block nunber 102 is the
first trick play sync bl ock conprising parity information that is read by
the head having the first azimuth. A repetition of a sync bl ock has the
sanme trick play sync bl ock nunber as the sync block fromwhich it is a
repetition. 10 First, the trick play sync bl ock nunbering
for the firs pl ay signal (+4x reproduction speed) will be discussed.
In the t|WE|r#%¥%%ﬁ of one rotation of the head drum ﬁPPﬁ&mPéproduction
at the +4 tines reproduction speed, the2first head having the first azinmuth
angl e scans the trick pl%évsegnent 22.1 and the other head scans the

)

trick play S¥gisaiyiwithz madylevaluerefd2s Ppapy 1 ri@ Otfergikes tf TSH@NG g ment

22. 1(+4) ha\ficrédased®lf ofid.ay sync 15 bl ock nunbers runni ng fromO to 50

i nclusive. The first 51 nc,_bl ocks in ment,.22. 2(+4 ave trick play
sync bl ock numbers runni %’ FiBR Ry ‘38%@’?‘?‘;‘{% RIiRS QU?/E sync bl ocks
in the segnplescribed ldtérs+Bgr thageperition oftimé saqps fortthe MBEG paritts fona 'foohdl plaj'ng t he 51

sync bl oc :ﬂd{m £, 1 6 stadf cobRlel fas r@‘@ ﬁ}##)lle@oy Iﬂg}( nunbers
102 to 10g|nc usive andtheflvesnc Bl s’int errentngz +4) 20

conpri si ng tdsempHe “WSWPS?“H'EHW’MW“‘BM‘W?}I“ I’Pé“’H}edBR’gsﬁunbered 51
to 101 i ncl uﬁemﬁnofmﬁviordmkthpdoakaloﬂzkmnbers 107 to 111 I ncl usi ve.

The tri ]E:k pl ay 1?yngzb! ?ﬁ‘i‘f‘%ja%% dPSCI’I b tg?l q%/eﬁpge% va{) gi %é allk tlhe
pairs of segnents i a e +5p,°°’€ﬁ1 ; rick play
sync bl ock MngGMSmbNMiwﬁeﬁmmml-mwwmmm head drum
in the +4gt | B HrofmQEN REBE ihtd Bredm, andRfAng thbse! hﬁhé Dflodi®) Note that

the trick play sync block nunberin |n a segnent 1s sco tlnuous acr oss

t he boundary between t h& Heamp copnfes, whighcan 89 the,samg couster as Pentioiedr nmt i on and
the other sydb6veDisQodiEbit For tHaGefergioR ot time\NRips for iR MPEG packetsofdr 50k plty OCK

TS, ol R s B B P et OB e
drum. The time stamp counter generates, in the present example, 20-bit count words with 2

15 clock frequency of 27 MHz. The time stamp for the trick play data is again made up of an
18-bit TSL (time stamp low) portion, identical to the TSL portion described above for the
normal play time stamps, and a TSH’ (time stamp high) portion. TSL runs cyclically with a
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

20 1800/1.001 rpm. The TSH’ portion is 2 bits long and runs cyclically with a modulo value of
4. Upon each return to O for TSL, the TSH' value is increased by one. As a result, the
period of TSL equals one quarter of a rotation of the head drum and the trick play time
stamp counter is periodic with the one revolution of the head drum. The time stamp counter
is synchronized with the head switch pulse, normally present in the apparatus.

25 The time stamp count values are, apart from the two most significant bits,
the same for the normal play information as for the trick play information. Thus, the same
time stamp counter can be used during reproduction for reproducing the normal play
information during a normal play reproduction mode as well as for reproducing trick play

_ information in a trick play reproduction mode.

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

A transport packet for storing in two subsequent trick play sync blocks
thus has a time stamp and the two subsequent trick piay sync blocks in which the transport
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drum during reproduction at the -4 tinmes reproduction speed, the first
head having the first azimuth angle scans the trick play segnents 28.1(-4)
and 28.2(-4) and the other head scans the trick play segnents 28.3(-4) and
28.4(4). The first 26 sync blocks in the segnent 28.1(- 4) have trick play
sync bl ock nunbers running fromO to 25 inclusive. The first 25 sync
Printed fromwhegssks04/ 06/ 1999 12: 46: 41 page - 23- 22 Dbl n the
segnent 28.2(-4) have trick play sync bl ock nunbers r uni<H 8&?'?06 26 to 50

i ncl usive. The first 26 sync bl ocks i n33 he segment 28.3(-4) have trick play

sync bl ock ni n fr 76 i.ncl usiyve. f|r t 25 sync

bl ocks in tﬁ%ﬂggggan%ﬁf&g ‘g’?"&% )t b&%l‘ﬂ?‘a‘i?’s% i9che P

runni ng froﬁﬂWWYbﬁeﬂnﬁlwmsﬁﬁWk&mWhI ocks in the segnent
28.1(-4) conprising theprpa el nﬁfx@uh bl ocks
nunbered O to % ]lﬁncl ush’g eha\7§9{n %|°§% ?ync Bf“;c])@ﬁ nun‘%ﬁ?s 102 and
103. The t hf¥%& % gumpiier, ok the transpoytpagiet i4.derived, 8’31251115)&’ eRUSHeRy the parity

informati®n, follow ng the 25 sync bI ocks nunbered 26 to 50 inclusive, have

trick 10 pI ay sync blqgﬁ, r:[b l]u?é]and 106. The two sync bl ocks in
the segnment 28.3(-4) conpri 5| ng e pari information, follow ng.the 26
sync bl ocks nunbered 51 to 76 |ncIu5|ve have trick play sync bl ock nunbers

107 and 108 whée NTPEBLR thVdfminal RS, F.Q:;EEQ& @9{*&@5}? ng the
parity infor gﬁ qn, fol|low ng the ;5 sync bl ocks ?lsu ered 01

i ncl usi ve, Ip p xecorging %V‘B%@HB&M@B“‘I&%W 1899 rpm and
The tri cRO plequals<225,225nih acteordinglappaiany iR the Ked@ drufn rédted it Or al | groups

O e S TR o Sprh 5 s BR it Hhioe 2ot o ¢ B in il 3f e, W17
Next, the packet is stored in two subsequent trick play sync blocks and
recorded in a specific position in one or two tracks on the record carrier. This position
corresponds to an actual trick play sync block number, denoted ATPSB#, which is stored in
15 those trick play sync blocks.
The relation between the actual trick play sync block number ATPSB# of

a trick play sync block and the nominal trick play sync block number NTPSB# derived for
that block is now as follows:

20 NTPSB# - 51 < ATPSB# < NTPSB# + 51.

In this way, it is guaranteed that the position where a trick play sync
block including part of a trick play packet is recorded in the tracks on the record carrier
during one revolution of the head drum is not too far away from the position where it

25 optimally should have been recorded, so that the buffer memory for storing the packets read
from the record carrier upon reproduction need not be too large. The above formula makes
clear that a trick play sync block comprising part of a trick play packet is recorded in the
same track as the nominal position or in a track earlier or later. But, even when recorded in
an earlier or a later track, it is assured that the trick play block is shifted back to its correct

30 position, viewed in time, upon reproduction. The original position on the time axis of the
packets can now uniquely regained upon reproduction.

The formula given above is valid for all the trick play information signals
recorded on the record carrier, where it should be noted that, when ATPSB# is chosen
smaller than 0, this means that the trick play sync block having the trick play sync block
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13, 17 and 21. The trick play sync bl ock nunmbering 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 20
nunbering in a segnment is discontinuous across the boundary between the
sync bl ocks conprising the parity information ang t he ot her sypc Elocks Ln
t he segnent son for choosing the order of occurrence of the tric
pl ay sgnc b|d§€§“ﬁﬁ§ trick play sync bl ock numbering fo?cpwgmgﬂﬂ'and - 4X
trick play reproduction node in the wd as explained above is as follows.
This choice has the advantage that 25 carrying out an ECC encoding on the

trick play ymber ATERBA;BI03 irecasied Guning thy previquy Feyplptipniof the bead drysm, whilt, t he ECC
encodi Ng i Swiien ATPSB/CIS thidsehdargertthaf 101, M&shwiﬁaﬁlh@&icﬂﬁiﬁsywa&kr fleng, ECC

2t 1 er oni DEy ARk i AFRS- 3P EERYE' drpR € Baidoi mdied W@énﬁ”ﬁf’ ocks

may be requieaddfuor storing the parlty data. As the parity sync blocks are

| ocated &t the end of in Q8 of e i8Rk pmg ri.0g of parity
sync bl ocks {102 and hﬁé& o Sppafals of 16 R Sean il 86 reodrlify B FRELIT © ol ay

sync bl ock on qp lop W%Fl@%"ﬁ@dtﬁ’ﬁm él}"wsﬂﬁf"@P#H'El on dat a,
the nunber i apparatiis Wﬂiﬁ&bm{:ﬁsbs:& @u&bénﬁyﬂtnbfoﬁ%ﬁwmﬂdo%igﬁﬂ and £&drre- dat a

h d d t
 mdependenc Pt eaff il ok P2y i E B mondlg oo o ST o e
present or mﬁmmWMMmdwedmhmm nwilykrbwnhi«h?rl nted from
M mosa O/ O, %ﬂ@ﬁp&%ﬂgaﬁll ﬁ%@eﬁ%m mglﬁ%?g & 2 ¥0r§1¥l EnoGRIP" | Si Ng

arit data are resen a nummberi ng for the
F hir dyt ri ckl 61 & @rf&?k play’ processing unit 116 is p d>e/d havmg an mput 117 also coupled

to the input terminal 111. Outputs 119 and 120 of the 'normai play’ processing unit 114 and
the "trick play’ processing unit 116 are coupled to corresponding inputs of a multiplexer 122.
The *normal play’ information as well as the *trick play’ information will be recorded in the
15 main area recording portion 12 of the track shown in figure 2.
For a further description of the ‘normal play’ processing unit 114 and the
"trick play’ processing unit 116, reference is made to EP-A 702,877, document D1 in the list
of related documents.
A subcode and auxiliary signal generator 124 is present for supplying the
20 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
inputs of an error correction encoder unit 126. The error correction encoder unit 126 is
capable of carrying out a error correction encoding step on the *normal play’ (video and
25 audio) information and the trick play information, so as to obtain the parity information
shown in the portion 12b of the main signal recording portion 12 in figure 2, and in the
portions 64b of the sync blocks, see figure 8.
The recording apparatus further comprises a generator 130 for adding the
sync and ID information for the sync blocks, such as shown in figure 8. After combination
30 of the signals in the combining unit 132, the combined signal is applied to a unit 134, in
which a channel encoding is carried out on the composite signal. The channel encoding
carried out in the encoding unit 134 is well known in the art. For an example of such

channel coding, reference is made in this respect to US-A 5,142,421, document D3 in the
list of references.

(J’
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(+ 12x reproduction speed) will be discussed. In the tine interval of one
rotation of the head drum during reproduction at the + 12 tines
reproduction speed, the first head having the 5 first azinmuth angle scans
the trick play segnents 34.i(+ 12), where i runs from1l to 4, and the other
head scans the trick play segnents 34.j(+ 12), where j runs from5 to 8§;
The first 13 o )cks in the segnment 34.1(+12) have tric sync

bl ock nunbers running fromO to 12 inclusive. The first ﬂﬁ?ﬁﬁ | ocks in

the segment 34.2(+12) have trick play s¥nc bl ock nunbers running from13 to
25 inclusive. The first 13 syr‘l)? bl ocks in the segrrent 10 34.3(+12) have
trick play sync bl ock nd¥HouPE of the chanpel epcodippunit 134 isounled|to & PRULOfRe £ r st 12

sync bl o]ccks Wﬂnﬁj\ﬁm&&@ﬁﬁﬂ?ﬂﬁ&eé{t&&&hdﬁbﬁﬁdﬁhﬂkaﬁoﬂgﬁtwmﬂndmkdeﬂﬁmberS
running fro 39 t L ncl e [ segnent
34.5(+12) hat?& s’ﬂton@égﬁ 1o4lgkb %ersaﬁ“%ﬁ%n‘p" rﬁi‘f?aw?
i ncl usi ve. Thesitionedsn amwrheadmnmk@ﬁ The wite heads) id3rend 143 hamhe@(sapzyvmave trick
pl ay sync I Qﬁmwib&&é &, wﬁm(@é)hﬁn&ﬁ mmhu%vmﬂaﬁngust 13 sync
bl ocks in the se nent 34, 4§ have trf %% ¥nc13hock unbers runni ng
from77 to Q&AW 'Pé?l”igftg’y&ﬂ" fhe heag RES34. 8(+12)
have Ejri ck phﬂjﬁg&mnmhﬁmngieﬁmmnmmmbmmggmmm Fortlief) & tiniecstanpi ve. The
second 13 or r t i 2 20
e1h%ra§>¥ W7 ?F&ﬁh&e fop génagnnﬁ%% s{aIngé) @ﬁm? normgleqliyi Jcr?icgsrgﬂ\g with llj4

sync bl ocks Fespectlve hav y sync bl ock
nunbers as thmitbymkﬂhbm#!mmt .ch they are repetitions. The parity sync

bllock in hetween the trighkicRipRiessor Bfit MeAE kRseRUBP@h@ing et tbhingorithee
segnent 34.1(+12) has the trick play sync bl ock nunber 102. Its repetition

at the end of*fNHPlodkd HMENAS has the sane trick play sync bl ock nunber. The
parity sync bhieQisattoloithe inginalptagp sigb&pfd:&sﬁkg mbcmhsmmebbmk&nmmerse,d 25 and

rlgple?l :E Pgnsggr&fkgmeogﬁ? mt%igﬁgf"h&gn iﬁfﬁi E,,, i ﬁﬁ%;én?%clgﬁoc:(t >
nunber. The p#heiconrol piihe mb@ékmznﬂl wtauisbm signal zmmtkr l}hchy%ymdlelspmks num
15 connection 154,
- the control of the error correction encoding block 126 via the control connection 156,
- the control of the sync signal and ID signal generator block 130 via the control connection
158,
- the control of the channel encoding block 134 via the control connection 160,

20 - the control of the transport velocity of the record carrier 140 and the rotation of the head
drum 146, via the control connection 162, and

- the control of the time stamp generator 147 via the control connection 164,
The trick play processing 116 is adapted to retrieve I-frame information
from the first information signal, in a way well known in the art. An additional error
25 correction encoding step is carried out in the processing unit 116 on the trick play informa-
tion in order to generate the 10 trick play sync blocks comprising the parity information for
the various trick play speeds. Further, repetitions of trick play sync blocks are generated for
the +12x, -12x, +24x and -24x trick play information signals.
Further, for each trick play information signal, trick play sync blocks are
30 generated, in the sense that for each trick play sync block the trick play speed identifier and
the direction identifier are generated and stored in the trick play sync block at the location
described above, and a time stamp is added to each packet in the various trick play informa-
tion signals. Further, information of a transport packet is stored in a trick play sync block
having a trick play sync block number satisfying the relationship for ATPSB# given above.
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bered 38 and 26 in the segment 34.3(+ 12) has the trick play sync bl ock
nunber 104. Its repetition at the end of that segnent has the sane trick

pl ay sync bl ock nunber. The parity 30 sync blocks in between the trick

pl ay sync bl ocks nunbered 50 and 39 in the segnment 34.4(+12) have the trick
pl ay sync bl ock nunbers 105 and 106. Their repetitions at the end of that

segnent have trick play sync bl ock nunbers. e parity sync bl ock
i n between tﬁ%8§$?%geplay sync bl ocks nunbered 63 and STCg B egnent

34.5(+ 12) has the trick play sync bl o8& nunber 107. Its repetition at
Printed from M nosa 04/ 06/ 1999 12: 46: 41 page - 25- 24 the end of that
segnment has the same tN%k%F&}PBywcblwmﬁ@mmm spacrtilacks, sync bl ock in

R el A e A R L
S S

end of that "Bk %e h‘ﬁtsfcgﬁ%&g'ﬁgrg& PHOR 19,915 Fomplete. TRk bY jons,of rfg"e?“d’Tﬂ‘E parity

sync bl ock mummmmmsqfnhmmmmmmmw@hﬁmmx&mnd 77 in

the SOt ufhnd bihiea 837 13 Bond bt fika® ﬁ-ﬁ%sﬁ%’\ﬂgm?g% mgék) ts

repetition at the end of at segnent y sync bl ock

number. The parity syndubfeésdea an amﬁﬁmwwm&wsmmm s
nunber ed 104 caitidd S on he! dfbincAGIFRIM ﬁﬂd&ah&%ick*iﬁ Qath BPaslth bbtiin ledpérigy NC DI ock

nunbers 110, Thei at th d of .t hat, segnment "have t he
same trick B?égﬂ&bjn#%r "?fﬁﬁb@s#“‘@?f’ Sync words and identificatc tonipforniatipR 18 | ay sync
bl ock nunberdded ms@rcbam engodingstépds vantiedcbuf m thesinformuationi pdorab reedrding e gent s

34.1(+ 130 ‘trfforddudn’id fné traedd,, Where i equals 1 or 9. The trick play sync
bl ock nunbering is thus repetltlve for each rotation of the head drumin
the + 12 tines reprodudtihgHd heoepeed 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 be chosen exactly at the location of the two tracks that have no trick play segments

15 recorded in them.

Figure 14 shows schematically an embodiment of a reproduction apparatus
for reproducing information from the record carrier 140 obtained with the recording
apparatus of figure 13. The reproduction apparatus comprises a reading unit 250, having at
least two reading heads 252 and 254, for reading information from the siant tracks on the

20 record carrier 140. The one read head has a gap with an azimuth angle which equals the
azimuth angle of the write head 142 and the other read head has a gap with an azimuth angle
which equals the azimuth angle of the write head 144. An output of the reading unit 250 is
coupled to an input of a channel decoding unit 254. The channel decoding unit may be
adapted to carry out a 25-t0-24 decoding on the signal read out, so as to convert 25-bit words

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

The error correction unit 258 is used for carrying out an (inner) error
correction step on the information read from the record carrier in the *normal play’ as well
as in a “trick play’ reproduction mode, on the basis of the inner parity information stored in

30 the portions 64b of the sync blocks, see figure 8.

| The output of the error correction unit 258 is coupled to an input 259 of a
'normal play’ processing unit 260. Further, a *trick play’ processing unit 262 is provided
having an input 261 also coupled to the output of the error cofrection unit 258. Outputs 264
and 265 of the "normal play’ processing unit 260 and the *trick play’ processing unit 262
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Next, the trick play sync block nunbering for the fourth trick play signal
15 (-12x reproduction speed) will be discussed. In the tinme interval of
one rotation of the head drum during reproduction at the -12 tines
reproduction speed, the first head having the first azinuth angle scans the
trick play segments 40.i(-12), where i runs from1l1l to 4, and the other head
scans the tri 5 ?ﬁ segnents 40j (-12), where | runs from5 to 8. The first
13 sync bl ocks ' e segnent 40.1(-12) have trick pl aypmf%ck nunber s
20 running fromO to 12 inclusive. Th¥ first 13 sync bI ocks in the segnent

40.2(-12) have trick ay,sync bl ock numbhers runnin m 13

i ncl usi ve. TEFRECHVRLy.cgre g‘?é@/ W&W&am By sf 2 yoh %\%\7% trick
play sync bé-merind ofrivkictsiscoupled tanf ougpot @finidab2688 i ncl usi ve. The first 12 sync
bl ocks in the segment ég W &E?II S runni ng
from39 to 50 inclusi vgge 2460 &’%ﬁ;&s Qk%w 1‘§ s&ng E| ocks in

t he segment am@es errgrepmersionesten Inche isforation supplisd O ke sermirorrsction it 33§ i r om 51 to
63 incl usg Ve ndrfl m o%me,msﬂ W8 ohtBr fahify infOEERGH coftiPrifl inlid rddRve trick

play sync bl ock rs r r.om 6 . i nclusijve. irst 13 sync
bl ocks i n tP@“@e@ #nﬂ‘fﬁ”ﬁ “’P’quéﬁ"’fﬂ"é"y‘as‘?ﬁ‘e mﬁﬁﬂgbers runni ng
from?77 to &ﬁryinacohmlmmﬁm&smbnﬂﬂn@mmohls@pﬁﬂhynhetdmrmnmo 8(-12)
have tri&c Iu5|ve
The second g&s@ﬁ’%%nw%% %rﬁ?f%’h@m@mt hﬂp&%MB or

sync bl ocksmtﬂs\?@luwﬂﬁ ecks indhestriekenlay segments| Te sync bI ock
nunbers g m&ﬁ&ambi@qkaxefpi&msm@hﬁmm:ezwmm |0 mation 16 theant y sync

8I4;)8IE<S/ iggge%"\é}% eﬂ%%ckﬁgmﬁplsay?e%mmm%gnka euagt%e ed &2 pPlg)l' nt e f r om M nosa
mode. Thererore, the processing units 260 and 262 can share the error correction circuit for
carrying out this error correction step.  If the reproducing apparatus is switched into a
‘normal play’ reproduction mode, this means that the record carrier 140 is transported at a

15 nominal speed, that the *normal f)hy’ processing unit 260 is enabled and the switch 266 is
switched into the position a-c. If the reproducing apparatus is switched into a ’trick play’
reproduction mode, also called ’feature mode’, this means that the record carrier 140 is
transported at a speed other than the nominal speed, that the *trick play’ processing unit 262
is enabled and the switch 266 is switched into the position b-c.

20 For enabling a trick play’ reproduction mode, the reproducing apparatus
is further provided with a tape servo control means 270 which generates a control signal for
controlling the speed of the record carrier 140. More specifically, the control means 270
generates a control signal during the "trick play’ reproduction mode for transporting the
record carrier 140 such that, in the first trick play mode with the record carrier speed being

25 -4 times the nominal reproduction speed, in accordance with figure 1, the head 252 crosses
the tracks in accordance with the line 24 and the head 254 crosses the tracks in accordance
with the line 26 in figure 1.

In the second trick play reproduction mode, with the record carrier speed
being -4 times the nominal reproduction spéed, the control means 270 generates a control

30 signal such that, in accordance with figure 3, the head 252 crosses the tracks in accordance
with the line 30 and the head 254 crosses the tracks in accordance with the line 32 in figure
3.

In the third trick play reproduction mode, with the record carrier speed
being 12 times the nominal reproduction speed, the control means 270 generates a control
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25 and O in the segment 40.1(-12) has the trick play sync bl ock nunber 102.
Its repetition at the end of that segnent has the sane trick play sync

bl ock nunber. The parity sync block in between the trick play sync bl ocks
nunbered 25 and 13 in the segment 40.2(-12) has the trick play sync bl ock
nunber 103. Its repetition at the end of that segment has the same trick 5
play sync block nunber. The parity sync block in between the trick play
sync bl ocks nif?®H&Ped 38 and 26 in the segnent 40.3(- 1FCTEEHe ¢ i ck
pl ay sync bl ock nunber 104. Its repetltmon at the end of that segnent has
the same trick play sync bl ock nunber. arity sync bl ocks in between
the trick plegpalspelthas] iseresrdanseiyith Seure d, %ﬁ@@%@%éﬁﬁ@ﬁ%%@ﬂ%- 12)
have the trigih b B 5406 thehedkRsntrefaarthe dks in Astorkiiee with tellinéscY74i figurons at
the end of that 10 - segment have the same trick play sync bl ock nunbers.
The parity sync block in between the trick play sync bl ocks nunbered 63 and
51 in the segnent 40. 5(hﬂﬂ@ﬁhmmumhghyn@mﬁm$MHmmbynmlm¢u@ﬂdnuﬂuep&407 Its

repetitio h }nﬁa{ $Q§ st cohibC bl ock
nunber . Tﬁé pa ?@ sync % ocC é get en e tr| Sh%§5§§%§¥b|ocks
nunber ed 76 amal gyah that, mw%@&mé(miéwﬁ%wwt&%mh%wﬂ% sync
bl ock number witPthe lihd 42 4n€ B theddi 254 cidised fhetrRelinQbcotdame vath gk 44 asfiguie sanme
trick play S%nc bl ock nunmber. The parity sync block in between the trick
pl ay sync blUcks num bered 89 and 77 in the segnent 40.7(-12) has the
trick play sync bI ock numthe fifti Bk play seprodystion medenwish the record gatriesfspeedat segnent
has t he s C thel | I n

& thenb i& re%e &(ﬂ) %&sm !é?n@mﬁl £ &dhfrol

bet ween t r|c ay sync e segnment 20
40. 8(-12) hael@at Ekacfﬂr@pces‘vﬁcﬂasw&@ ﬂwﬂsaﬂt?é? @W%mksllﬂfm%

repetitions gith ieGin€50lanaflthe Haat 253 @R the Bracke int drdand¥Bvifaithecilne 31 &y figye1C bl ock
nunbers. The trick play sync bl ock nunbering descri bed above is valid for

al | groups of- ei ght segnments 40.i(-12) to 40.i+7(-12), where i equals 1 or
9. The trick play sync uhummmwmayngm@cmmwpmﬂmwmwm rotation

of the he%:i g&hg'hh rﬁm%e ﬁorﬂi&l prsﬁ&ﬁon speed, the control means 270 generates a control
signal such that, in accordance with figure 7, the head 252 crosses the tracks in accordance
with the line 56 and the head 254 crosses the tracks in accordance with the line 58 in figure
7.

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

20 named: track select transport control, in the sense that specific paths across the record carrier
are selected for reproduction in a trick play reproduction mode, said pathé beginning at
specific tracks on the record carrier. Further, those paths are chosen such that at least one of
the two read heads is capable of reading the subcode information recorded in the recording
portions 4 of the tracks. In figure 1, this is the head following the path 24, The head

25 following the path 26 is not capabie of reading the subcode recording portions 4, as it scans
the subcode recording portions of tracks having the wrong azimuth. In figure 3, this is the
head following the path 30. The head following the path 32 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 path 36. The head following the

30 path 37 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 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
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25 reproduction node. Next, the trick play sync bl ock nunbering for the
fifth trick play signal (+24x reproduction speed) wll 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 azinuth angle
scans the trick pl ay segnents 48.i(+24), where i runs from1l to 7, and 30

t he ot her q& §@§@ the trick play segnments 48.)(+24), where j _runs from8
to 14. The f 0 ght sync bl ocks in the segnent 48.1@¥§H§ trick
play sync bl ock numbers running fromO¥o 7 inclusive. The first seven sync
bl ocks in the segnment, 48.2(+24) have trick play sync bl ock nunbers running
from8 to 14°apgbleqfZsagiag thesubeade recprding perrons dy as iffoansitie subpogs recardifg g

48. 3(+24) hapwudmumumﬁymgsmwrdngmmnmwgmnmmmghe‘aumno&ﬁgm

:‘Pflsgsls\é\e/en-rgﬁi‘ﬂ) gmf%e s%%r'r‘tgen %12 W 4%“\?@??%%@"‘5% sync bI ock

nunber s runm.raglﬁswmzuwemﬂmlmmﬁ@fﬂmhﬂvmsﬂeVs’el\gewﬂglﬂhc bl ocks in the
segnent 4§ 5(+24) have trhd ffrodilcioh if ¥ Rick plal wﬁbﬁﬁqsderwmrﬁbmeaﬂm@ to 35

i nclusive. The first, seven nc bIocks |n the segnent 4 4) have trick
pl ay sync bl BaRems g Emfgtfﬁ?sﬁ/ “Pfﬁ%?ﬁ%“ m’?‘é‘é’é THE first

ei ght sync bimauhmslaﬂnifdrmMQﬂRanpw wmmaymetmnéadmmgsmc bl ock num
bers running s in the
segnent 48.8 gghﬁggéﬂgé%nﬁpskvai L%ﬁ”@%& q£$$§ﬁﬁfﬁ€£$%§n151 to 58
i ncl usi ve. Teénmplete som@bn}@nsmy IaGc,fR@ mb@emﬁme@(wm have trick
play syncygl W@%@b;unmbﬁavd% &P, d‘e@ﬁ?ﬁe?)ﬂﬁs'ﬂéﬁnk\’&mﬁ b?fdafasmeven

ric

sync bl ocks i.n the segment” 48. 10( have pl ay sync ock 10
nunber s r unnfAyg to 72 inclusive. The first seven sync blocks in the
segnent As soon as a sync block is read, having a trick play speed identifier which

is stored in the two remaining bits b,bg of the byte 72 in figure 9, which corresponds to the
trick play reproduction speed in question, and further the direction identifier identifies a trick

15 play speed in the forward direction (the bits b;,b, of the byte 72 in figure 9 being equal to
’10"), the sync block read is detected as being a trick play sync block for the trick play speed
in question and supplied to the error correction unit 258, in which the inner error correction
step is carried out on the information stored in the trick play sync blocks, using the inner
parity information, stored in the portion 64b, see figure 8, of the trick play sync blocks.

20 Next, the corrected information is stored in the trick play processing unit 262 for further
processing.

For all the trick play reproduction speeds, the parity information stored in
the parity trick play sync blocks read from the record carrier during one revolution of the
head drum, is used to carry out an ECC2 (or outer error correction) on the trick play data

25 retrieved from the record carrier during that same revolution of the head drum. For the +12,
-12, +24 and -24 reproduction speeds moreover the repetitions of the trick play sync blocks
are used to carry out an error correction on the reproduced data.

The trick play sync block numbers for each of the trick play sync blocks
can be derived from the RSB# stored in the 6 bits by, to bs of the byte 72, in the way as

30 explained above, using the knowledge about which head is in reproducing contact with the
record carrier. When having derived the trick play sync block numbers, those numbers are
used to store the trick play sync blocks in specific memory locations in a processing memory
included in the processing unit 262.

It should be noted here that the use of the trick play sync block numbers
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48.11(+24) have trick play sync bl ock nunbers running from73 to 79

I ncl usive. The first seven sync bl ocks in the segnent 48.12(+24) have trick
pl ay sync bl ock nunbers running from80 to 86 inclusive. The first seven
sync bl ocks in the segnent 48.13(+24) have trick play sync bl ock nunbers
running from87 to 93 inclusive. The first eight sync blocks in the 15
segnent 48. 14(+24 have trick play sync bl ock nunbers running from94 to
101 i ncl usi ve: 28econd group of eight sync bl ocks in BG¥ ﬁents 48. 1,
48.7, 48.8 and 48.14 are repetitions ofjgthe first group of the sync bl ocks
I n the respecti ve segnents. Those sync bl ocks have the same trick play sync

bl ock nunbetsq:rﬁ&:&im&nmmwmﬁ@cmmﬂmbéﬁfwwgahmmmsyhc'mbnksiney are

repetitions mé"&% he segnent
48p2 bot h hg'\?ég‘icﬁse % TET p?gfcg%%rlg'f kﬂﬁ%eéymﬁg%%ﬁgﬁém parity sgnc

bl ocks in tm@Werosesmmem@wh@mmm gye blogks ang |ty bastarefaber 103.
The two par igfsihg $heRfncPloRk KifinbeRd iksked, mwsc&w&aammawmﬁmsg&bpl ay sync

bl ock nu e two pari nc bl ocks in the s nt 48 ot h have
the trick pﬁ’ﬁ’é“%‘W&“b‘f H‘E“ﬁ'ﬁﬂ? gl 6&8‘*&?‘9 "'s"g‘?% P& in the
segnent 48. mmmblmmmmnwmwwgmmm@m The two
parity sync h sync bl ock
nunber 107. %F%%é’%?&ﬁs nc%oé&f{l?%eﬁs%&&#gnt 4%51%(5‘%'% have t he
trick play 3nd prvent fheses reporgtucingwysterydespribied fromdsing: ‘forwerdicompatiblehe segnent
48.11 both mames&wm&rﬁ%wwmdalm&n k%@&exsmuxck\@la ty sync
bl ocks i trgf nt 48.12 both have tg tr'xﬁﬂ: | a nc bl oc nunber 110.
The two Bgrl %W%‘Pﬁ’éﬁ‘s“?“ﬁ"f@“? g‘ﬁéﬁf’ B‘ET\'S‘% he trick

pl ay sync blmld nmkerthe plddrisystent el tgmapqsobmnslemmglMs)btemokdmmﬂMemen t he
two parity §§@&%blocks in the segnents 48.2 to 48.6 and 48.9 to 48.13 are

repetitions "he first group of seven sync blocks in the respective
segments. Those sync blXeRes, bawsingithectrickapley aypq bleck sumberss fheaecardisg lef hanber s as

the sync bl agdspid yﬁmocfd énSthe &E&&J&rﬁér%dﬂﬂt fbre fl8Ade, 3K 8 R PAY isjric®ek  Pri nt ed
fromM nqga o 0 s gm%lgplgyessyﬁél' blg&gn%m_ber can be stored at a variable position in a track
on the record carrier. By varying this position, the sync block number will change. The trick
play sync block number will not, so that upon reproduction, irrespective of where the trick
play sync block is stored in the track, it will be stored at the correct location in the process-
ing memory. In addition, no memory space is required for storing the conversion table and
20 for carrying out the conversion.

The trick play packets can now be retrieved from each two subsequent
trick play sync blocks. The time stamps for each packet of the trick play information signal
are derived from the packet header 75, see figure 10.

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

25 packets is compared to a reference time stamps generated by a reference time stamp counter
included in the processing unit 262 with a 27 MHz frequency. Upon coincidence of the value
of the time stamp of a packet with the value of the time stamp generated by the reference
time stamp counter, the packet is outputted at the output 265, so as to obtain a valid MPEG
transport stream at the output terminal 268. An MPEG decoder may be included in the

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

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
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27 The trick play sync bl ock nunbering described above is valid for al
groups of 14 segnents 48.i(+24) in a group of 48 tracks, where i runs from
1 to 14. The trick play sync bl ock nunbering fromO to 111 is thus
repetitive for each rotation of the head drumin the +24 times reproduction
node. 5 Next, the trick play sync. block nunbering for the
sixth trick Lgnal (- 24x reproduction speed) wll be discussed. In
the tine |nter§a % one rotation of the head drum dur#ﬁampgwwﬁduction at
the -24 tines reproduction speed the f4irst head having the first azinuth

angl e scans the trick a 24), where runs from1l to 7,
and the ot he‘Paﬁﬁ &EE %@1{‘?% @éé‘&’l‘%f’ﬂd@r%a‘}d@ » SYERAIR | runs
from 8t t g414dam]s&na1‘.bFunher ﬂx_e:gskzllay mgﬂihmcérdedsih ﬁeltﬁ,ﬂktplawemebdsmksbaa tget ,
segnen '#f“g@' aue éf mﬁE IQ?E QR m 0

i ncl usive. The LTt se%’/%%h syﬁcﬁe 0CKS 1N e seg?relh?lstﬁxg@f? E%Qhave trick
pl ay sync bl 8l FusvptesnembadimPrthy seensd earmics isjareponding medium omrwhiclfa r st seven
sync bl oclss miltiplioity oragnsision $hadkels?d aviiByR f&ﬂ&ﬁ&hﬁh@ﬁd@&ﬁiﬁmbﬁf%ﬁu&u nbers

running from15 to 21 inclusive. The first seven sync blocks in the segnent
54.4(-24) hd Tick play sync block 15 nunbers running from22 to 28
inclusive. The first se¥ethes yhednvshtips liss in mach lami everymevel feathretdr corbipatimve tri ck
pl ay sync bl mbers running from29 to 35 inclusive. The first seven
sync bl ocks i n the segment 54.6(-24) have trick play sync bl ock nunbers
running from36 to 42 i ey afsgnpges of He recprding/reprogpaingssystem HBeserdfied aliove eame segnent
54. 7( - 24) 10habesuintnided pd PYlowsyNC bl ock numbers running from 43 to 50

tri ok pl ay syt o3RO arsF B ot AR e St SEm B SEN RS Mo 1irot
seven sync biegalition iofithe head siogmis attridk4play (repetipctiona wedd: dn thi preseayexample, 102 ock
nunbers r unn@ﬁggplfa; am Bako 65
2. The format obtained enables the reading of the subcode in a trick play reproduction mode.
15 3. As many as possible data burst are present and divided over the two scans of both heads
in one revolution of the head drum.
4. The trick play segments are as short as possible so as to obtain a robust trick play
reproduction.
S. The format is repetitive in groups of (p=) 48 tracks and is chosen such that editing can be
20 realized, for the reason that at least one of the tracks in the group of 48 tracks is devoid of
trick play information.
6. An optimal position of the segments with respect to the ideal scanning line of a reproduc-
tion head can be obtained.

7. An optimal robustness against tracking errors and missing trick play sync blocks is
25 obtained.

It should be made very well clear that the invention should not be

restricted to the specific trick play reproduction speeds described in the figure description.
Eg. trick play speeds 6x, 18x and 36x in forward and backwards direction could have been
chosen, combined with trick play information recorded in groups of (p=) 72 tracks. Further,

30 the invention need not be restricted to the recording of video data. One could imagine to use
the invention in an audio recording system, based on the helical scan principle, where
different audio signals are recorded in the trick play segments for the various trick play
speeds.
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i nclusive. The first seven sync blocks in the segnent 54.10(-24) have trick
pl ay sync bl ock nunbers running from66 to 72 inclusive. The first seven
sync bl ocks in the segnment 54.11(- 24) have trick play sync bl ock nunbers
running from73 to 79 inclusive. The first seven sync 25 blocks in the
segnent 54.12(-24) have trick play sync bl ock nunbers running from80 to 86
inclusive. Thg fgmn% seven sync bl ocks in the segnent 54.13(-24) have trick
pl ay sync bl otk W ers running from87 to 93 inclusive PCHB8MIBLt ¢j ght
sync blocks in the segnment 54.14(- 24) 42ave trick play sync bl ock nunbers
running fron,94 o0 101 inclusive. The second group of eight sync bl ocks in
t he segnent sRelstedidocuments 54 '8 30 and 54.14 are repetitions of the first
group of the sync blocks in the respective segnents. Those sync bl ocks have

the same tri pl ay ck _nunber sync bl ocks in the first
group from V\:ﬁlkch the?yg"ﬁ??irsgb%mf"gﬁ?%ﬁgw%'mwﬁﬁc bl ocks in the
segment 54. 2DBot h haWe 2630.905-A2 RPHRY 5,260y nc bl ock nunber 102. The two parity
sync bl ocks p# the sggrBi4r 2% @EROL I:s:;?)ave the trick Printed from m nosa

04/ 06/ 1999 12:46:41 ﬁ@ e -29- 2@ ay sync bl ock nunber 103. The two
parity sync Bfocks i WOrREZ8I{FEN (14834 both have the trick play sync bl ock
nunber 104. The two parity sync blocks in the segment 54.5 both have the
trick play sync bl ock nunmber 105. The two parity sync blocks in the segnent
54.6 both have the trick play sync bl ock nunber 106. The two parity sync

bl ocks in the segnent 54.9 5 both have the trick play sync bl ock nunber

107. The two parity sync blocks in the segnent 54.10 both have the trick

pl ay sync bl ock nunber 108. The two parity sync blocks in the segnent 54.11
bot h have the trick play sync bl ock nunmber 109. The two.parity sync bl ocks
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in the segnment 54.12 both have the trick play sync bl ock nunber 110. The

two parity sync blocks in the segnent 54.13 both have the trrck play sync
bl ock nunber 111. 10 ‘The group of seVEH S¥H

between the two parity sync blocks in the segnents 54
54.13 are repetitions of the first group of seven syne

respective se Those sync bl ocks have the sane trick play sync brock
B3, ocke | i | CHPaHRRlRL

nunbers as th | ocks in the first group from whic

repetitions. The trrck play sync bl ock #inbering described. above—is;V§T”d
for all 15 groups of 14 segnments 54.i(-24) in a group of 48 tracks, mhere
runs from1l . The trick play sync bl ock nunberi ng'r&smmtwlaﬂﬁe

thus repetitive for each rotation of the head drumin t
reproduction node. The trick play sync block numbers O t
require a 7-bit count word, denoted TPSB#. During a scan e record
carrier by one of the read heads in a 20 trick play reproductron node, at
maxi mnum 56 trick play sync bl ocks are read. So, when taken into account the
head that is in reproducing contact with the record carrier, one could use
a 6-bit count: word RSB#4&%@%@“§@W@ﬂﬂm&kﬁﬁﬁﬁéé#ﬂﬁd@%ﬁﬂ#@*@%mbﬁﬁvlsync

bl ocks, and hhﬂﬁ@ﬁﬁ*§&W§ﬁmgﬁﬁ&h&&dgﬁﬁﬁI pidingt he trick play sync

bl ocks on the record rrrer 7-bi t tr nc bl ock nunbers TPSB#
can be conver P8t PeRns E%“ ?i%%#ﬁg%P snunbers RSB#: 1.1

RSB# equal s ¢ bgnaipioeaug 18¢agsiof pmaﬁinghh&&stﬁdm#ﬂ;gmrmalumm amdk play sync
DK, AT o BB s ot i, BRSSPIl O P 2 247 bl ok
azinuth angl e wnmem@h&rm at Rapsrding speed of Ve regord earder, e Gt Mdcsamd bits of
(1 PSB#- trickSlay sighdiions f st Mo PIEy segméhit16¢ated AOspeckit: pdGiichd iame - 30-
tracks, the writing means comprising at Ieast a 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
10 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 recording speed,
15 where n; and n, are integers unequal to each other and unequal to O and 1, characterized in
that the first and second trick play signals 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 first trick play segments and to write
the sync blocks of the second trick play signal into second trick play segments, so as to
20 enable, during reproduction at said trick play speed n, times the recording speed in said
reproduction apparatus, which is provided with reading means for reading the first and
second trick play segments, said reading means comprising at least a first and a second read
head located on a rotatable 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
25 with an azimuth angle substantially equal to said second azimuth angle, the reading of m;
sync blocks of the first trick play signal from first trick play segments during one revolution
of the head drum and so as to enable, during reproduction at said trick play speed n, times
the recording speed, the reading of m, sync blocks of the second trick play signal from
second trick play segments during one revolution of the rotatable head drum, where m, is an

* c L M S *
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29 Reconversion into the tri '%slﬁée as@g&q{em@@k nunber upon reproduction in

atrick play node is reallze ng way: 2. .Ill_rﬁﬁ IS BEEN
significant bits of TPSB# equ \ J‘ eREﬁgﬁ
smal l er than 52 and the corre play sync BHotk—ts
read by the first head, having the first a2| mut h angle. The 7th bit

of TPSB# is then t?l;en "0'". 2.2 Oherw se, TPSB#=RSB#+48. 10 Next follows a
t abl e show.ng S ck play sync bl ock numbers TPSB# foFCTABIOPRE t 1 ck

pl ay reproduction nodes, where the headidhaving the first azinuth reads the
trick play sync bl ocks nunbered O to 50 inclusive, and 102 to 106

i ncl usi ve, dowegendprgenthagdan, and t he head havi ng the second azi nuth reads

the trick play sync bl ogkmrafidabQsifE: fa ﬂgag and 107 to 111
inclusive. Printed fromM nosa Q4/ 99 "12; 46: 41 31- 30 TPSB#
TP data SB s Ay 8 m§g‘"§g¥%1‘ me"r“" g ... 50
102... 106 24 azinuth ....101 107. .. 111
5 4. Apparatus as claimed in claim 1, characterized in that the input means are
further adapted to receive a third and a fourth digital information signal, the signal process-
ing means further being adapted to process the third and fourth digital signal into third and -
fourth trick play signals respectively, suitable for recording in the tracks, the writing means
further being adapted to write, at said recording speed of the record carrier, the third and
10 fourth trick play signals so as to obtain trick play segments located at specific positions in
said tracks, the third digital information signal being meant for enabling a replay in the said
reproduction apparatus at a trick play reproduction speed which equals n, times the recording
speed, the fourth digital information signal being meant for enabling a replay in said repro-
duction apparatus at a trick play reproduction speed which equals n, times the recording
15 speed, where n; and n, are integers unequal to each other and to n, and n, and unequal to 0
and 1, that the third and fourth trick play signal comprise sync blocks of information of the
third and fourth digital information signal, respectively, and that the writing means are
adapted to write the sync blocks of the third trick play signal into third trick play segments
and to write the sync blocks of the fourth trick play signal into fourth trick play segments, so
20 as to enable, during reproduction at said trick play speed n, times the recording speed in said
reproduction apparatus, the reading of m, sync blocks of the third trick play signal from
third trick play segments during one revolution of the head drum and that, and so as to
enable, during reproduction at said trick play speed n, times the recording speed, the reading
of m, sync blocks of the fourth trick play signal from fourth trick play segments during one
25 revolution of the rotatable head drum, where m, is an integer larger than 1.
s. Apparatus as claimed in claim 4, characterized in that the input means are
further adapted to receive a fifth and a sixth digital information signal, the signal processing
means further being adapted to process the fifth and sixth digital signal into fifth and sixth
trick play signals respectively, suitable for recording in the tracks, the writing means further
30 being adapted to write at said recording speed of the record carrier, the fifth and sixth trick
play signals so as to obtain trick play segments located at specific positions in said tracks, the
fifth digital information signal being meant for enabling a replay in the said reproduction
apparatus at a trick play reproduction speed which equals ng times the recording speed, the
sixth digital information signal being meant for enabling a replay in said reproducnon

\_\II\II\ | |||\\ \\I\I \\ \II\
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5 Upon conry.eg «paSpE Ia| ned above the RSB# are as
foll ows: RSB# pet+-Hy—SB—s

azi mit h HH uiﬂﬂm [ A e

3 .... 53 59 n be seen fleom t REPLESERNG + abl e,

the value to be subtracted from TPSB# cannot be snaller than 48, as,

ot herw se thewB%zzfsor the trick play parity sync bl ocks r ead q% t he second
azi mut h head wou exceed 63, which is not allowed, as hi ghest
nunber than can be represented by the &4 bit RSB vvord 15

The val ue coul d be chosen | arger than the value '48', as given in the
formul a unciPaTRS e tHckoplay uctipp spead, whish eaualing fimes theirerotding 3peed,as t hi s woul d

| ead to RSB#h&msdnhesiremdgerphﬁequaqu an?'t@%ﬁoﬁx&aﬁxdWOWIStﬁﬁ%d head
havi ng t he (S Qi . ﬁ for of the trjck 'play sync
bl ocks wil | 5§E‘U ek gy siep W@WF iog of the fifth and sgthyy sync
bl ock has tMa@Mggm,aMMpmmwmmmwwhﬂmm n data
area 12 i's

& yhd Mb&s&fméﬁﬁﬂ\ﬂkﬁpciﬁi 1&%12 %&g%l gﬁmgsragp A0s5L SRA

st or ed. Atr a n ri‘'se a sync word
of 2 bytes ?dﬁﬁg“xp HY%% ’6‘5&%"‘5’61’1{‘!8&“‘6’@ WG%F?CR“%F ﬂ\r!r!!pngaﬂmaer portion
61, denot edndnrmsam trielapley speedan tiniex thb Ydc6rding speftPin Glig Seprodiiion Apxanaae a dat a

area 64, Ihe dat e roomfor .storage of
96 byt es of géqg &@i"f@ay S 38?}3“’ aﬁé‘rf@" §§ dUdRBo Nt h 25
i nformati ononslwmofm tpamlamysola;tue&abu:ldymgaeﬁodmdmm iahEmt:k/\pla)byt es 70

and 71 ofo t {eed itithel\Ba AbrdmE Sted I ?%ﬁ‘é"ﬁ“’%ea L} ar idkp hatis: the

bits b[err] to%&e;ﬁb of the byte 72 o , are
avai | abl e f¥§ak Seemsnts, during ope 15yQlution af the sxtatzbledead drem.t hough t he
TPSB# i s expheesmetiaamtegeﬂhﬂgertthamnber The 6-bit nunber that can be stored

n the six gits blerr] o hlelihindh i 30uh1e LS L8l R deNQL 00 @5 RSBH..

7. Apparatus as claimed in claim 4 or 6, characterized in that ny=12.
15 8. Apparatus as claimed in claim 5, characterized in that ng=-ns.
9. Apparatus as claimed in claim 5 or 8, characterized in that n;=24.
10. Apparatus as claimed in claim 1, 2 or 3, characterized in that the writing

means are adapted to write first trick play segments in said tracks, so as to enable the
reading of one first trick play segment by the first read head and the reading of one first

20 trick play segment by the second read head during the said one revolution of the rotatable
head drum during reproduction at said trick play speed n, times the recording speed, that my
is an even integer number and that each one of the two first trick play segments comprises
my/2 sync blocks of the first trick play signal.
11. Apparatus as claimed in claim 10, characterized in that m,/2 sync blocks

25 of the my/2 sync blocks in each of the first trick play segments comprise parity information,
the said m, sync blocks being devoid of any information portion of the first digital informa-
tion signal, where m, is an integer number larger than 1.
12, Apparatus as claimed in claim 1 or 10, where ny=-n,, characterized in
that the writing means are adapted to write second trick play segments in tracks, so as to

30 enable, during reproduction at said trick play speed n, times the recording speed, the reading
of two second trick play segments by the first head and two second trick play segments by
the second head during the said one revolution of the rotatable head drum, that m, equals a
multiple of 4 and that each one of the four second trick play segments comprises m,/4 sync

blocks of the second trick play signal.
* C L ] s I *
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Further, a trick play speed |dent|f|er i s stored inthe trick play sync

Printed from M nosa 04/0 S?eﬂlﬂlenliceqb I ck
pl ay speed identifier ide i | ck pI ay spee}d'EHIFeﬁE B XAS BEEN {0x
and [err]24x. A 2-bit vvor such identiflicatiB Aﬁlﬁbq?hnt
trick play speed identifier mord |s stored in the two remaining bits b[err]
and b[err] of te 72 in figure 9. Mre specificall the bit

conbi nati on %é I'n icates 4 tinmes normal play. the bitmii on '01
indicates 12 5 times nornal paly and #fe bit conbination '10' indicates 24

times normal . play. In addition direction identifier needs to be stored so
as to distiduish betmm ﬁ‘cﬁmﬁm"?‘m . The byte
70, see f|glbhelsgafthemﬂmmmksheudefmafoemeﬁﬁdmck@hiw&;mpmenpﬁq used for

storing the; | j o Je- iof Dt dtlile VWOr d b3, b2
conpri ge t he Hgscnf?!grs\é@g‘gnz?kfsﬁer ﬁ ‘f *ﬁ“ﬁg%t‘%f‘ \/\g"?"(dé‘gflf)&e 10 nmeans
that the trisRndgigial ipfogsmation $M’|%dﬁ§dm+$)ﬂrsmh1¢%1lf’$ﬂ!ay4&pe§b°ksnnthe
forward dfr @wfdtentwodséons trick fRy Seghikdts f&quﬂﬁ%ﬁontmw -1125/&01< pl ay

sync bl ock is t, for atrlck. e se directi
further featF  Heing 98vgid P fﬁxgﬂg%%g%gﬁ“ E{‘ﬂﬁ’ﬁ’?“ﬁ’@ ’I’I ck pl ay

sync bl ocks andlthatemsis ampiem iptegs muwmbdr. known i n the art. Reference is nmade in

this respectjql5 to US ég;; %i'm § ;88‘“ Lel at ed
docunent s, and i nt er nat ﬁgs%s |on W&%’/ ocu&?é ‘D2 in the
list of reldfed docune @mf!’h%!‘ Hehamcterieedtin ay meoMai ng of MPEG
packet's Qo asr ecord carAppﬁﬁmsWﬁedtmmﬂWﬁdﬂme&ﬁ G packet

he packet T o B o5 Lok Ewdy wene Wnﬁs‘%{a‘?ed@%m&ﬁé 11 eved
from t he pacigbt thizd ttick playl segments during the said one revolution of the rotatable head drum at

said trick play speed nj times the recording speed, that m, is an even integer number and
that each of the eight third trick play segments comprise (m,)/8 sync blocks of the third trick

15 play signal.
17. Apparatus as claimed in claim 16, characterized in that each one of the
eight third trick play segments comprise sync blocks of the third trick play signal and at least
one repetition of each of those sync blocks of the third trick play signal.
18. Apparatus as claimed in claim 16 or 17, characterized in that (ms~4)/8

20 sync blocks in six of the eight third trick play segments comprise parity information, the said
(ms-4)/8 sync blocks being devoid of any information portion of the third digital information
signal, and that (ms+12)/8 sync blocks in the other two third trick play segments comprise
parity information, the said (ms+12)/8 sync blocks being devoid of any information portion
of the third digital information signal, and that ms is an even integer number,

25 19, Apparatus as claimed in claim 4 or 16, characterized in that m, =224,
20. Apparatus as claimed in claim 5, characterized in that the writing means
are adapted to write fifth trick play segments in said tracks so as to enable the reading of 14
fifth trick play segments during the said one revolution of the rotatable head drum,' at said
trick play speed ns times the recording speed, that m, is an integer multiple of 14 and that

30 cach of the 18 fifth trick play segments comprise m,/14 sync blocks of the fifth trick play
signal, . .
21. Apparatus as claimed in claim 20, characterized in that each one of the 14
fifth trick play segments comprise sync blocks of the fifth trick play signal and at least one

repetition of each of those sync blocks of the fifth trick play signal.
AR R
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20 supplying the packet at the ri ght monent to an out put. Figure 10 shows
how an MPEG transport pack ISSTH@?BeﬂﬁReiﬁ&dbyt es long._is _stored in two

subsequent sync bl ocks, in the datd mMSaHEER HAS BEEN
eader 75, wjich i REM.ATHEPES | ong,

subsequent sync bl ocks. F|r
st of the two sSync Drocks,denoted

Is stored in the data area 64a o
SBlerr]. Nextwodgadhgt es of t he I\/PEG 25 packet are stored in the remaining
portion of .the data area 64a of sync block SB[err]. The RCAH#SPIHg 96 bytes
of the MPEG packet are stored in the da.'Va area 64a of the second sync bl ock
SB[err]. The tinme stanp corresponding to a transport packet is stored in
the packet MR&ader 75. TAPaapsascivimed in elaim 3 or 31, charadinizes ip thet mg/d0 sync t he ti ne

stanp for ' blbeksdh teflofihe ldﬂ&lﬁﬁcﬁ 12y seibrits doRipidse PRty informbtin go | ast 22
bits of the %ﬁ% hea "g 8’26? The 22! g'et t starrp for
t he ' nor mal %T; wﬁnWWt%m&ﬁf‘EE‘g@ tiorsgnalow) portion
and a TSH (matsnsanpmﬂﬁgh))f#brtlon The TSL portion is 18 bits long and
runs cyclscagly with a rat in which
t he head itélrgi,‘m rotates w 1%60 rpm or W tog%) ChI"g‘{“’fﬂ!g’val 25,225, for
an appar at u$¥i n whi ch t}PPaRES3S cliimadhin elgiay @scmmﬂmm meanihe TSH
portion is WlmwmomnfmbﬁfWMsi&% Qzﬂdn(i%é%%iﬁ%@ aft6: 41
eac

tpgrqu-SEB_the %&gv&#ﬂlﬁ%@bl ngi 1!a!m)woh\ral g{ﬁqu 2 Upon return to O
avail abl e i mﬁehwmaﬂdmammabMemshmdimpla)bedmén&t@mpnﬁgr(n{‘he
generat | a9 ofis bk Biobls B onklin VA DAGL Rl SelbRl ofi pHPRIBLP' 2V ©

i nformation Si counter eril to six
revol uti ons S g(%-réam sync blocks ofpanty information, and soas to enable the reading by

the other one of the two reading heads of the other one of the two second trick play segments
comprising (m4-2)/4 sync blocks of parity information and the other one of the two second
trick play segments comprising (m,+2)/4 sync blocks of parity information during said one

15 revolution of the rotatable head drum.
25. Apparatus as claimed in claim 18, characterized in that the writing means
are adapted to write the third trick play segments in such a position in the tracks so as enable
during replay at said trick play speed n, times the recording speed, the reading of three of
the six third trick play segments comprising the (ms-4)/8 parity sync blocks of the third

20 trickplay signal and one of the two third trick play segments comprising (ms-+12)/8 parity
sync blocks of the third trick play signal by means of the first read head and so as to enable
the reading of the other three of the six third trick play segments comprising the (ms-4)/8
parity sync blocks of the third trick play signal and the other one of the two third trick play
segments comprising the (ms-+12)/8 parity sync blocks of the third trick play signal by

25 means of the second read head during said one revolution of the rotatable head drum.
26. Apparatus as claimed in claim 22, characterized in that the writing means
are adapted to write the 14 fifth trick play segments in such a position in the tracks so as to
enable during replay at said trick play speed ns times the recording speed, the reading of two
of the 14 fifth trick play segments of the fifth trickplay signal comprising no parity sync

30 blocks and five of the 14 fifth trick play segments comprising parity sync blocks by means of
the first read head and so as to enable the reading of the other two of the 14 fifth trick play
segments comprising no parity sync blocks and the other five of the fifth trick play segments
compnsmg parity sync blocks by means of the second read head during the said one

T D
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drum The tine stanp count enera n the present exanple, the 22-bit

time stanps in the formibf Wth a clock f cyof 27 NEZ.
Trick play information f rick play spee THESnSP!ﬁETdEMFaBEEﬁ from
an MPEG dat a stream by re ts conprisng | anBEPLAEEDR known in

the 10 art, fromthe MPEG data stream and storing those packets in the
trick play sy, ks. Atime stanp counter, which can be the sane counter
as mentioned g ove, 'is available for the generation of tRGHB%MHMHs for the
MPEG packets for a trick play informatiggn signal. This time stanp counter
has a period equal to one revolution of the head drum The tinme stanp
counter gené@fates, in tmmemmmm mmmmmmm;m a 15

cl ock frequ te éaclkite wh /{, “%g& ¢ S again
made up of an 1 i t TSJ_ time % ?ow) portlon i#é%%tlcgﬂy 'ﬂ?te TSL
portion desc,gﬂ“% he norrral play time stanps, and a TSH (tinme

stanp hi gh) 28orti on. TSLppanamSamaiﬁxmalciaMnm bﬂr&mﬂﬂd&l&aﬁﬁh@fﬁS 000,
for an ap ar, ot at es 800 or-with a
nmodul o va aﬁtk %5@ %%’For an bﬁw&é‘ﬁf‘ﬂ{w : é ﬁ"ﬁﬁ‘a'ﬁgi"um r ot at es
with 20 186MWWMP'FWMH|W is 2 bits long and runs
cyclically woth a modul gpoabes @iimds letam@emﬁmta kvl okaly L he
TSH value is |ncreaseg one %/As mresult erio equal s one
quarter of A%%%Rid I‘i"é“%‘e HPW&M@“‘!H ck play,seggents ife st anp
counter is puhseqndtttgronpidfptshmemetraokyol ution of the head drum The tine

st anp coqat% S synchrgmﬁgmge&a%%hegqj ﬁvm icl‘ @ nornall pr esent

in the apparatus. ar e,
apart from tameadepies trsach tigiegaits 7. dwmumslﬁfumeﬁmplmmumsm pl ay

i nformati on qagnt bREpstd? sggcésgkeeicﬁg_/ I nf or mat i on Thus, the sane tine stanp
counter can ge used dur| n F)%oduct ion for Mdum ng the normal play
i nf or mat i on “during a nof Gimeshin sl 21, @ﬁ 80.charpguarizedein ta)

reproduci ng p=r48ck pl ay i nfor rrat ion in a trick play reproduction node. 30
The 20- bifls tgpme stanp ig..5h%Ead 6b%e9%nﬁ’§ﬁk6t headamzd'imof t he 'Lé rst of two

preceding claims.
33. Method of recording a first and a second digital information signal in slant
tracks on a magnetic record carrier, the method comprising the steps of:
- receiving the first and second digital information signal,

20 - processing the first and second digital signal into first and second trick play signais
respectively, suitable for recording in the tracks, _
- writing at a recording speed of the record carrier, the first and second trick play signals so
as to obtain trick play segments located at specific positions in said tracks, using at least a
first and a second write head located on a rotatable head drum, the first head having a gap

25 with a first azimuth 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

30 equals n; times the recording speed, where n, and n, are integers unequal to each other and
unequal to O 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 step comprises the substeps of
- writing the sync blocks of the first trick play signal into first trick play segments in the

Printed from Mimosa 04/06/1999 12:46:41 page -50-



subsequent trick play sync bl ocks in which the MPEG packet corresponding to

this time stanp is stored, shesﬁeetgw&ellﬂ eplafeql T @NSPOT t o TPERD] i n
two subsequent trick play sy has a tinme $t %ﬂﬁfgﬁéﬁ t wo
subsequent trick play sync b I;ﬁ”H t he transpot '
M nosa 04/06/1999 12:46:41 pag packet I's stored have
correspondlc\ﬁv‘# pl ay sync bl ock nunbers that relate_to the position in
t he tracks. ose trick play sync bl ocks are r ecor BEUBHPBN t he time
stanp added to the transport packet, a4nom nal trick play sync bl ock nunber

for the transport packet is derived, using the follow ng equation: 5 NITPSB#
=int [(k + 1d10214], where NTPSB# is -the nomnal trick play sync block

number, N 'SwﬁmngH§ sloMbmewelm sﬁﬁ)@mwse&namr RegnidRe @l at us in

e e T M%ﬂ%ﬂﬁ% P e e g A

~180011. 001 wmrm&mnjdsctxbmm mhichﬂrm&ledhtﬂ’ﬂlmt‘dﬁhtuﬂatshmdiem nal

val ue of 5T Siag ‘%i” i i cK play sync
bl ocks and rec% I'n awﬁem?’dd oéq{lgon I'n one or t%ﬁtraé'&s on the
record car r Reimuth zhgle Gﬂ“ab@r%%mm%mm%msync

bl ock nunbep ﬁiﬁpixﬁiiuﬁﬂ: ﬁideﬂcahd\aéxﬁuth Shelrbddink of| 2y Sync

of 5 trick B ie' 23 of s stﬁreéf@fan P R of) SEPECK namber
NTPSB# der i mdluﬁcmrofﬂxe head drum and so as to enable during reproducnon at said trick play speed
10 n, times the recording speed, the reading of m; sync blocks of the second trick play signal
from second trick play segments during one revolution of the rotatable head drum, where m,
is an integer larger than 1.

A I

Printed from Mimosa 04/06/1999 12:46:41 page -51~



that block is now as follows: 20 NTPSB# - 51 < ATPSB#
[err] NTPSB# + 51. In this way, it is guaranteed that the position where a
trick play sync block 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 25 optimally should have been
recorded, so that the buffer nenory for storing the packets read fromthe
record carri eswonseszd epr oducti on need not be too | arge. Poomedemys formul a
makes clear that a trick play sync bl ock conmprising part of a trick play
packet is recorded in the sane track af‘lﬁe nom nal position or in a track
earlier or later. But, even when recorded in an earli-er or a later track,
it is assured that the trick play block is shifted back to its correct 30
position, viewed in tinme, gpgn reproduction. The origidnal position on the
time axis of the pqike@k\\‘ uni quel y regai ned upgpn reproduction. The

formul a gi ven above.,l 5 n signals -
recorded on the re ¢l 1 pldt $8335| when ATPSB#
i s chosen smal | er t4Y¥an ' / sync| bl ock havi ng
the trick play sync0b ) 12. 46: 41 page - 35-
34 nunber ATPSB#+ 102 § ]|l birl ¢l (il |} i /SB30% | on of the
head drum whil st, e ﬂ DEEI an thi 5 means t hat
the trick play syntdBtpgk | g ¢l ne k nupber ATPSB- 102
is recorded during thej g ¢ it & | I drum 5
Next, an appar arz.u.&@) (] % Y JHOS (| Be et dipg 22. 0+ i ck pl ay
22.3(+4) ——H N 1 22.9(+4)
22.5(+4) 4 LI 22.7(+4)
22.2(+4) 1| { LA A1 & ; —22.12(+4)
22.4(+4) | ] 22.10(+4)
22.6(+4) ; NN 228(44)
1
T\ SB29
i ==
76\.] P PR [ESEER S SBO
9 : - A
3 2

p=48

FIG. 1
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information on a longitudinal record carrier, is described. Figure 13 shows
the recordi ng apparatus which conprises an input termnal 111 for receiving
a video signal and a corre- sponding audio signal. The video signal and the
correspondi ng audi o signal nay have been encoded into transport packets .

I ncluded in an MPEG serial datastream well known in the 10 art. The input
termnal 111 is coupled to an input 112 of a 'normal play' processing unit
114. Further, woossdeck play' processing unit 116 i s provecEmednising an

i nput 117 al so coupled to the input terjunpal 111. Qutputs 119 and 120 of
the 'normal play' processing unit 1145 ﬂd?the "trick play' processing unit
116 are coupled to corresponding inputs of a nultiplexer 122. The ' nor mal
play' information as well as the "trick play' information will be recorded
inthe 15 main area recording portion 12 of the tragjggelgpwn in figure 2.
For a further description of the 'normal play' processijng unit 114 and the

"trick play' process A 702, 877,
docunent D1 in the I 4 el latled | o uEPU s ) auxiliary
si gnal generator 124 i[§]] et I Wyl q 4 ubcode signa
i nformation for storage ST AT e ion 4, and for
suppl ying the auxilijany rf | i O sHRRLDRL si gha
recordi ng portion 8,| s§ | E ol S (A [ pl expr 122 and the
generator 124 are couf . $HON s n1L errpr correction
encoder unit 126. T?e : 3 At 1o P ple| P66 i s [capabl e of
carrying out a ( IR St BN | orngl play' (video
and 25 audi 0) ﬁ*ﬂgéﬁﬁ' N | bli i i on, [so as to obtain
the parity infornation 0t Nit b (] F| mai p signa
recording portion 12 i dli | e Not 20f1(+4)e sync
bl ocks, see fidﬂﬂ@4ér" IR B U |f onp iéé? a generator
130 for adding the syntNand hFRDYIMEE Non hic bl pcks, such as
shown in figure 8. Aft§ co%) bH 1 Ho( | HA | 1 e qhialls i nlthe conbining
unit 132, the comnbi hedllq{igna sl el RRL2e ARA(C # U M in
' N
2.2(+4)-HHH \
N
\ | 22.12(+4)
N
22.4(+4) \
track O - SB29
SBO
22.13(+4) 22.14(+4) -----—--m-m-mmm - 22.18(+4)

FIG. 1q
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whi ch a channel encoding is carried out on the conposite signal. The
channel encoding carried out in 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. Printed
from M nosa 04/ 06/ 1999 12: 46: 41 page - 36- 35 An output of the channel
encoding unit 134 is coupled to an input of a witing unit 136, in which
the datastrearyplssiped W th the encoding unit 134 is recgigi@shobidrt he sl ant
tracks on a record carrier 140, by nmeaps, of at least two wite heads 142
and 144 positioned on a rotating head ﬁthﬁ 146. The wite heads 142 and 144
have head gaps with a 5 nutually different azinmuth angle, so that (e.qg.)
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 azinmuth
angle fromtop Igft tp bgttomglght 100 flgqge 1. Further, motlnﬁ st anp
generator 147 is| avai | ablie for generatlng e stanps for he neprmal play
processing unit A e VR TVAR VLYY Y=

A mcroprocesso5 | Ly JH8 i controlllng t he | f und hi ng of the
vari ous bl ocks Bhens =ed/D0f pl ay si gEeEEl pr ocessi ng
bl ock 114 via t &l ‘ ; K77 e ﬂﬁﬂgﬁﬁgﬂ#ﬁ of thgslEi ck play
si gnal processi k i 2 ﬁi connectlon 1$2 e control

of the subcode st xiTe ; st g a the
control 15 connecti t of the err-r correct'on encodi ng

bl ock 126 via the éontrél dbnnectloﬁ 156, 120 13

FIG. 2

wlaed ol Bbyes_ _____ e 8
t
o 25 |
Sync| ID E"%E data :Inner parity
T | ]
60 61 62 64a 64b
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- the control of the sync signal and ID signal generator block 130 via the
control connection 158, - the control of the channel encoding block 134 via
the control connection 160, 20 - 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 |-frowesssatzer mati on fromthe first information siqiadsnels) @ Way
wel |l known in the art. An additional error. 25 correction encoding step is
carried out in the processing unit 11 A6 he trick play informa- tion in
order to generate the 10 trick play sync bl ocks conprising the parity
information for the various trick play speeds. ‘Further, repetitions of

trick play sync bl ocks are generated for the + 12x,4 - d2x, +24x and -24x
trick play information signals. Further, for each tyri &k play information
signal, trick play sync ' that for
each trick play sync blfo niidklipl [ TS t he
direction identifier arfe 1 N NRAAK  pl sync bl ock
at the locatio i i 1E b deld to leach packet
in the various%ﬂ?@'&p ayi i dl s ] H’u B30®F mati on of a
transport pack rg i i} £l id 5 ftaqmqox4ck pl ay
sync bl ock nun§§1hééf \ d sShan 1 [ p {RE g|v ( ove.
Printed fronlM b Ol 1 3 trick
pl ay sync bl ocks® aﬁé ¥ s 4 e et Qs.y;f)t he nor mal
pl ay signal processing u1 | =1l = NN z I.|ple7
3 2 [
28.16(-4) — : =
-4 ™ g | LE 28.12(-4)

28.20(-4) E ‘ H 28.8(~4)

2244 : T 28.4(-4)

28.13(-4) |4 ! i 234

28.17(-4) - i 'zi h — 28.5(-4)

28.21(-4) 11N 1N L - 28.1(~4)

28.15(~4) L k 28.11(~4)

28.19(-4) 28.7(-4)

28.23(-4) —| ‘;22;8-‘3(-4)

SBO
32 30

FIG. 3
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unit 122, such that, for recording information in one conplete track by one
of the heads, the sequence of sync bl ocks of the normal play information
and the trick play information is such 5 that the nmain data area 12 of one
of the 48 tracks shown in figure 1 can be crated. Subcode data and
auxiliary data is added and an error correction encoding is carried out on
the conbi ned nornmal play data and trick play data so as to obtain the
parity infornmaosnakeor the track portion 12b. Further, syarisssess and
identification information is added. Next, a channel encoding step is
carried out on the information prior TGCording the 10 information in
the tracks. It should be noted that, upon recording groups of 48 subsequent
tracks, two tracks in each group, that are the first and the | ast one shown
in figure 1, are devoid of any trick play segnents. Tk gpables t he
possibility to realize editing, where the edit points n"'be chosen exactly

at the location of t = gnents 15
recorded in them Figutd|i4igh ﬁ i,Lﬁl n|iePaBI_Nt Oof a
reproducti on appar at ug JAL LdbAANAY WS nthefrecord carrier
140 obtained with th () | f d611d] Thelreproduction
appar at us conpri ses i hid Vil q 1 SB3O | r eadi ng heads
252 and 254, for readi Nl tme I A %Cks n the 20
record carrier 140. THhe e | H 1 ' h azi mut h angl e which
equal s the azinmuth apg fl f.fl ahic Fﬁ@-ﬁ(‘eﬁd head has
a gap with an azi muth |andlle ¢ | gle pf the wite
head 144. An out put jof}{[|h Lq O11(311¢ Py I to i nput of a
channel decodi ng unift |2pB4 h qdi ? r]{ hy be adapted to
carry out a 25-to-24 depofiind p c 50 ad to convert
25-bit words 25 in{tHd]liipg N AN worfds, such as
di scl osed i n docunent 11 Ne 01 Ae El cafrﬂﬁg_ ut in the
error correction uniit {38 it Ad b8 i§ used for
carrying out an (innerf|leron

——128.1(-4)

%_L/— 28.3(~4)
track 0
SB29
ﬁ
» SBO
28.30(-4) 28.25(-4)

FIG. 3a
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correction step on the information read fromthe record carrier in the
"normal play' as well as in a "trick play' reproduction node, on the basis
of the inner parity information stored in 30 the portions 64b of the sync
bl ocks, see figure 8. The output of the error correction unit 258 is
coupled to an input 259 of a '"normal play' processing unit 260. Further, a
"trick play' processing unit 262 is provided having an input 261 al so

coupl ed to _t hewouwpts of the error cofrection unit 258. Guginpbgioon®4 and 265
of the 'nornmal play' processing unit 260, and the 'trick play' processing
unit 262 Printed from M npsa 04/06/ 1998/46 46: 41 page -38- 37
respectively, are coupled to corrsonding termnals a and b respectively of
a switch 266, a c-termnal of which is coupled to an output term nal 268.
The processing unit 260 conprisgs a cirquit part capable of carrying out an
outer-error correction step & he i iffofmati on supplied by the error

correction unit 258 ing sing the
outer parity infornation I | 35 pee figure 2.
The processing unit 262 N of carrying out an
error correction step i i i ¢l errof correction
unit 258 in thgd g gk—pla ) wil , i 3836%| pl ay sync
bl ocks conpri sing pari Yii@f pin IO I et i tibns of the
sync blocks in the trig o ' 1 HA46(442kp in the
processing units 260 an [ naklaaiylil e n is Fhe sanme for
both nodes: th : I i oy I3 A A8 a t=4i ay
reproducti on ng%ilemﬁ her éf hE 315 SN ‘ pind 5‘25@;@ share
the error correction ¢if 1 NONDLT i ¢[] cornection step.
If the reprodugipg1gnpal 1l N | BN £ ) N ||| |—34.15(+12)
34.3(+12) 4~ A | __§ (¢ 34.11(+12)
34.6(+12) | z';; _/,/"'34.14(+12)
Y BN ——34.10(+12)
Z 4 LR
34.2(+12) TN q
i ,
H—34.13(+12)
34.5('!'12) IR It
I : E B 34.9(+12)
34.4(+12) ] "'2
i SB29
,l e SBO

FIG. 4
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"normal play' reproduction node, this neans that the record carrier 140 is
transported at a 15 nom nal speed, that the 'normal play' processing unit
260 is enabl-ed and the switch 266 is switched into the position a-c. If the
reproduci ng apparatus is switched into a "trick play' reproduction node,
also called 'feature node', this nmeans that the record carrier 140 is
transported at a speed other than the nom nal speed, that the '"trick play'
processi ng .uni wo28R236s enabl ed and the switch 266 is sw tgediadesiopsp t he
position b-c. 20 For.? 3 ling a "trick play' reproduction
node, the reproducing apparatus is fur provided with a tape servo
control neans 270 which generates a control signal for controlling the
speed of the record carrier 140. More specifically, the 38@ Q@I means 270
[

generates a control signal during the "trick play' repro n node for
transporting the record ' ' ' Lck play node
with the record carrier BpeE Hi : i 3 P HBB33BPr oduct i on
speed, in accordance wth Y he tracks in
accordance with the |inel34 1 bl I bla § Il [ acks{in
accordance with the line| 26/[{n{fidur jc) il E8B305 hy
reproducti on nod@4.8(i1Eh—HeHde g i mes|the
noni i nal reproduction speej,JE1 q f 1D @itps a ¢control 30
signal such that, in accpjfange 1 il : PR crogses the
tracks in accordﬁﬂgﬁ g’th hE g | [30 0 | P 5ses fhe tracks
I n accordance w ﬂ g B2 & h 'gh 11 Fi ck |pl ay
reproduction node, with|thelI|¢E®[id i of3 P tirmes the
nom nal reproduction speedi]it|hg|H Qb Es 5 a ¢ontro
Printed from M nosa 04/ D6/ {989 11R: A 8
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38 signal such that, in accordance with figure 4, the head 252 crosses the
tracks in accordance with the line 36 and the head 254 crosses the tracks
in accordance with the lines 37 in figure 4. In the fourth trick play
reproduction node, with the record carrier speed 5 being -12 tines the
nom nal reproduction speed, the control neans 270 generates a control
signal such that, in accordance with figure 5, the head 252 crosses the
tracks in accovaeasazéwi th the |ine 42 and the head 254 crlgafsd tracks
in accordance with the line 44 in fig ké. In the fifth trick play
reproduction node, with the record cazi speed 10 being +24 tines the
nom nal reproduction speed, the control neans 270 generates a control
signal such that, in accordance with figure 6, the head 252 crosses the
tracks in accordance with the line 29 apd tq@ hgad 254 crosses the tracks
I n accordance with the line 51 in figu 6. I'n\fthe sixth trick play

reproducti on node, wt ' =24 tinmes the
noni nal reproduction s ¢ ngl 1 Q [ §B338] cont r ol
signal such that, in ac N ' P52 cf osses the
tracks in accordance w L HE 1 P [y osses the tracks
in accordance with thel | SO d O CpSB30%Y transport
control realized,in th 1 Pl i | e ¢l M i qp@Edl track sel ect
transport confd.t(;12) S : ; $|[dgH oS gohe_gopcor d
carrier are selected flo 1 ' ipro uct1 on node,
sai d pat hs begi nning gt i lacH §l | D : rrier|. Further,
those paths ad@ie{hi®} 3 [ AH N 4 fis WO T heads is
capabl e of reading the § it (i ENofet fi heqp‘@giging
portions 4 of the tratkg| Nl f L 4 qiif ol I oW ng the path
24. The head - . :
40.11(-12) H 40.3(-12)
40.15(-12) || §2 1 ? 40.7(-12)
40.10 i Al
10(-12) : | : TH— 40.2(-12)
%
- — 17 - NA H N - !
40.14(-12) r’ _ i § ;gé § — 40.6(-12)
I N | N N | E
N HTE NE {
40.9(~12) VHIR N[ L0112
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Z 3 ~
40.13(-12) z ¢ \ 40.5(-12)
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25 followng the path 26 is not capable of reading the subcode recording
portions 4, as it scans the subcode recording portions of tracks having the
wrong azimuth. In figure 3, this is the head follow ng the path 30. The
head follow ng the path 32 is not capable of reading the subcode recording
portions 4, as it scans the subcode recording portions of tracks having the
wrong azinmuth. In figure 4, this is the head follow ng the path 36. The
head foll ow nowblbgsagdé path 37 is not capabl e of readi ng idmsswiepde
recording portions 4, as it scans the a ode recording portions of tracks
having the wong azinmuth. In figure 5, S is the head follow ng the path
42. The head following the path 44 is not capable of reading the subcode
recording portions 4, as it scans the subcode recordi fgekogrti ons of tracks
having the wong azinmuth. In figure 6, this is the head|foll ow ng the path

50. The head foll ow = i ga 04/06/ 1999
12: 46: 41 page -40- 391 |4 B Al 1 $ LD b Cle rdi ng portions
4, as it scans the sybf¥NeYITHd % A4y haviing the wrong
azimuth. In figure 7, I HOHA-E - £ 3&5. The head
followng the path 5 $1ingt |1 kcir el |JHcode Ir ecor di ng
portions 4, as it scang|ihg|HL 3 1% dn 11l gl |of trlacks having the
wrong azimuth. 5 el qdlct® ol liipla tri'ck, Rl ay
reproducti on node wi |}l t ) 1 =TT uj‘{q{(@ﬁri ck play
reproduction, bursts|off|LMIof 1 2 iata and bursts of
information of "trick {if& q P H LMD eang%_thg one
revol ution of the headjdEypniin P H| ayf| datra‘is’ignored
and, as far as conplletH|F 1r 3 s Ealle Jead, t hose sync
bl ocks are identifidd b e | In L i 1’4 TH3086-12h byte 70
equal '00', see figurells ab D M gl and
- 40.7(-12)
40.2(-12)
E 40.6(-12)
T 40.1(-12)
TITTH— 40.5(-12)
track 0 :
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3=k ettt e ——
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thus also ignored. As soon as a sync block is read, having a trick play
speed identifier which is stored in the two remaining bits b[err],b[err] of
the byte 72 in figure 9, which corresponds to the trick play reproduction
speed in question, and further the direction identifier identifies a trick
15 play speed in the forward direction (the bits b3,b2 of the byte 72 in
figure 9 being equal to '10'), the sync block read is detected as bei hg a
trick play synwobdmsagds for the trick play speed in questi GigriaisdosaPpl ied to
the error correction unit 258, in which {he inner error correction step is
carried out on the information stored1(b}t$e trick play sync bl ocks, using
the inner parity information, stored in‘the portion 64b, see figure 8, of
the trick play sync blocks. 20 Next, the corrected information is stored
in the trick play processing unit 262 foy further procesging. For all the
trick play reproduction speeds, thedfaxifty informati sfored in the parity
trick play sync bl ocks | | revol ution

~of the head drum is u SE359] correction)
on the trick play data Il er fluring that
same revolution of the 1 and - P4
reproducti on speeds nof D KSBB0BY sync bl ocks
are used to caﬁéﬂgggt tHe ced data The trick
pl ay sync bl ock™nufiser Dl ock$ can be
derived fromthe RSB# blie 1] ,00 '%ﬂf byte 72,
in the way as 30 expl , 9] [t Re| K Ut ( head is
i n reproduci ng4&e{heHcT i ! N1 { & ng derived the
trick play sync bl ock |ny , 1] §§ 1 P storle the trick
play sync bl ocgss ig sped ¢RINBNY 551 481 S(MPpr y
included in th %l'} ‘gessi l % I Jiherefthat the use
of the trick play synt QEN¢ IR { q4| 04 9
12: 46: 41 page - 41- 1 AN ,,ﬁ——:{& 9f+32%)9
48.4(+24) ME I 3
i H 48.11(+24
48.3(+24) T+l / (+24)
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48.2(+24) L. ./ N
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40 is preferred over the use of the sync block nunbers for storing the
trick play sync blocks in the processing nenory. The trick play sync bl ock
nunbers directly relate to the nenory locations in the said processing
menory in which the trick play sync blocks are to be stored. Using the sync
bl ock nunbers instead, would require a conversion table to convert the sync
5 bl ock nunbers into the corresponding trick play sync block nunbers in
order to storavadsmakei ck play sync bl ocks at their correetrisseiiion in the
processi ng menory. This conversion tqﬁ* thus has to be stored in the
reproduci ng apparatus. Such conversio 3613 however, woul d prevent the
recordi ng/ reproduci ng system descri bed Trombeing 'forward conpatible', in
the sense that, if another correspondence between sync bl ock nunbers and
trick play sync 10 bl ock nunbers were chosen in a new version of the
recordi ng/ reproduci ng system such woul d nmake the ol deRpsygyem and the
tapes obtained with the older systemuseless in the newsystem Further, by

using the trick play [5Y 3 ; trick play
sync bl ocks on the rdc Q?ﬁﬂf itb_ B & it Hll a Qé a trick play
sync bl ock 15 havin a spedifi _i1c<’q YH¢ 1 ok |Inunber. can be stored
at a variable positi 1 1« g ¥ T , varying this
position, the sync bI 2 ] 03] S I :kir THel It rlil B pﬁay ync bl ock
nunber will not, so h LDCT gD Il HeHpHSL il je of ere the trick
pl ay sync block4.? gt LG KEH H¢ $}i9fjed at} the correct
| ocation in the B g 3 nd | e nii q1% ,$ 8 eis
required for storing[thd|{d¢ Er il | 1t i %D ,arF¥1§§2 ut the
conversion. The trick pliay p? ket | | Fa 1% I ek ¢Jed fromeach two
subsequent 4 3
!
H

48.1(+24) T
24 ‘ | il 48.5(+24)
z
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48.15(+24)
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trick play sync bl ocks. The tine stanps for each packet of the trick play

I nformation signal are derived fromthe packet header 75, see figure 10. In
the processing unit 262, the tinme stanps derived fromeach of the 25
packets is conmpared to a reference tinme stanps generated by a reference
time stanp counter included in the processing unit 262 with a 27 Mez
frequency. Upon coincidence of the value of the tine stanp of a packet with
the val ue of twesssaw stanp generated by the reference tipEpmbgiigids count er
the packet is outputted at the output 265, so as to obtain a valid MPEG
transport stream at the output ternin&Q/F An MPEG decoder may be

i ncluded in the 30 apparatus, coupled to the termnal 286, or nay be
separate fromthe apparatus. Wilst the invention has been described with
reference to preferred gnbodi nents thergof, it is to be understood that

these are not limtativ §%nples. Thus, Bi ous nodi fications nay become
apparent to those skill b e ] | he scope of
the invention, as defife %he ¢ H. H$ 335 signal thus
Printed from M nosa 0440 NNANS N NAIAL y be anot her type
of signal than a digital{l $1)d A JL - nal , {such as a
data signal. F rtPer hig IHeK 1 $ e Ea (I B30511 ck pl ay
segnment s couldﬂﬂé'éﬁ)l d A$ % 11 na tionghip
what soever with the fifsft g il & ,gg 1| Hil @ 41| such |an
embodi nent, thg . d] car s L7l . i i lWhichfa 5
multiplicity ﬁ‘@f‘?ﬁi SHAH | € §/‘ g i I frapsyi tLiv Ng
| | . 3 L2BE 70
i ndependent information |4 | N Iies™ ach and
every novel fQﬁh%GQQPr dq q § ¥
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of features. The advantages of the recordi ng/reproduci ng system descri bed
above can 10 be summarized as follows: 1. A fixed nunber of trick play
sync bl ocks are read fromthe record carrier during one revolution of the
head drumin a trick play reproduction node: in the present exanple, 102
trick play sync blocks. 2. The format obtained enables the reading of the
subcode in a trick play reproduction node. 15 3. As many as possible data
burst are preswessadzd di vided over the two scans of both deaasbgess one
revolution of the head drum 4. The tiB%él ay segnents are as short as
possible so as to obtain a robust tri Iy reproduction. 5. The format is
repetitive in groups of (p=) 48 tracks and is chosen such that editing can
be 20 realized, for the reason that at |east one of the tracks in the
group of 48 tracks is devoid of trick play information. 6. An optinmal
position of the segnents with respect to the ideal scampgingy!ine of a
reproduc- tion head can be obtained. 7. An optimal robusfiness agai nst

tracking errors and S iy ained. It
shoul d be nmade very wel|llljg ;F(,‘tﬂlei WD ES B8 |be restricted
to the specific trick| &y HeFtGadeE BN FHeaTRReaY in {he figure
description. Eg. trickWrEVITSITERUS 8 and backwar ds
di rection coul %Bz(g )Ee ;:ﬁ cholden! el ned | Wi ilcK | i 88306 f or mat i an
recorded in gr <t '(%b:; TP aHus AU | hellt nventi on need not
be restricted to the re(‘arji g 11 elig 0] | ¢l ol I mgijne to use the
I nvention in an audi of rledold| Mg | SN Bt &M )t 3 heEIpgli cal | scan
principle, where differléntfadd](olid{ighalid Hdililh thel trick play
segrents for the varifods!|q Flikk| It oy [~ 54.7(-24)
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speeds. Printed from m nosa 04/ 06/ 1999 12: 46: 41 page -43- 42 Rel ated

docunents D US 5,579, 183, corresponding to EP 702, 877-A2 ( PHN
14.818) D2 WD 96/ 30. 905- A2 (PHN 15. 260) D3 US- A 5, 142,421
(PHN 13.537) D4 WO 95/ 28061 (PEN 14.832) Printed from M nosa

04/ 06/ 1999 12:46:41 page -44- 1. An apparatus for

recording a firt and a second digital information signal in slant tracks on
a magnetic rewoogsey rier, the apparat us conprising - inpeimsseaens for
receiving the first and second digit éor mati on signal, - signal

processi ng means for processing the |4= f and second digital signal into
first and 5 second trick play signals respectlvely sui table for recording

in the tracks, - witing nmeans for7switing at a recordi ng speed of the
record carrier tthfrrét_’@@’Q edo g tricB2play signal s sofs to,obtain
trick play segrrent ocat gd f"s | osrtrons |n sand tracks; the
writing nmeans mrrsrng gt e : : : ' afl | ocated
on a rotatable d drum fthe fj th a firgt azinmuth
angl e and the secopd |10 Head<h azi mut hjangl e
which is different| &lomst Hes £ Inner parity
Bropnaer
SBn+1 = 8‘
FIG. 10
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angle, the first digital informati

on signal being neant for enabling a

replay in a reproduction apparatus at a trick play reproduction speed which

equals n[err] times the recording
signal being neant for enabling a

speed, the second digital information
replay in said reproduction apparatus at

a trick play reproduction speed which equals n2 tinmes the recordi ng speed,

15 where n[err] and n[err] are integers unequal

to 0 and 1, chabagieisi zed i n that
conprise sync bl ocks of
information signal, respectively,

wite the sync blocks of the first

“segnments and to wite the sync bl ocksgof the second trick play signal

second trick play segnents, so as

to each other and unequal
the first and second trpEapsshoniss Si gnal s

information of the first and second digital

and1 6the witing nmeans are adapted to
trick play signal into first trick play

into

during reproduction at

to ?m

enabl e,

said trick play speed n[err] tn
apparatus, which is provided Wt

second trick play |segnents, salC
and a second read |head | ocate

reading the first and
i si | east a first
¢ad drum said first read

head having a gap W th an azinmuth
azimuth angle afd fthe segond read
angl e subst ant i & equa¥ to said
n{ ERR] sync bl ocks| of thd first tg
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reproduction at sgild trick play sg
readi ng of nierr] |dync bl ocks of t
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SO as to enable the

segnent by the first

readi ng
read head and the readi ng of at

of at Jleast one first trick play

| east one first track

pl ay segnment by the second read head during the said one revolution of the
rotatabl e head drum during reproduction at said trick play speed n[ ERR]

times the recording speed. 2.

characterized in that n[err]=-n[err]. 3.

Apparatus as clained in claiml,
Appar atus as cl ai ned

inclaiml orwbhahagérized in that n[err]=4, 12 or 24. 4pcraBesiooisl

Apparatus as clained in claiml,
further adapted to receive a third an
i ng neans further
into third and fourth trick play signals
suitable for recording in the tracks,
further being adapted to wite,
the third and fourth triak play signals so as to obtain trick play

the signal process-
and fourth digital
respectively,

si gnal

carrier,

segnents | ocated at specific positNorms

i nformation signal being neant

reproduction apparatus at a trickcpi‘
t he
meant for enabling a replay in
h e

times the recordi ng speed,

pl ay reproduction speed whig
nferr] and n[err] are inte@dér
nferr] and unequal to O and 1
conprise sync bl ocks of irg@go

i nformation signal, respecti vgl

wite the sync bl ocks of the
segnents and to wite the syn
fourth trick play segnents.sse

trick play speed n3 tines the rbee

charﬁét rized that the input neans are
1i§urth digital information signal
bei ng adapted to process the third

the witing neans
at said recording speed of the record

in said tracks, the third digital
bling a replay in the said
;rgproduction speed which equals n3
al information signal being
ducti on apparatus at a trick

s _t4ge recordi ng speed, where

h ®ther and to n[err] and

g and fourth trick play signa
Alrd and fourth digital

Be witing neans are adapted to
signal into third trick play
ourth trick play signal into
@ ng reproduction at said

for en

din said
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: \ 354 4
reproduction apparatus, thereading of Merr] sync bI ocks ofég '
trick play signat ‘fromthird trick play segnents during one”r n of
the head drum and that, and so as to enable, duri ng re roductlon at sai d

trick play speed n[err] t| nmes the recokgi ng speed, MENTRH E@err]
sync bl ocks of the @e+ 2y, siFgnal fromfourth trlck pI ay segnents
duri ng \ol utroHEHiACEMENTcﬂI-EEab e head drum where nferr] is an

i nt egerm t ha ) Apparatus as clained in claim4,
characterized in tha are further adapted to receive a
fifth and a sixth di signal, the signal processing neans
further being adape hej fifth and sixth digital signal into

fifth and sixth tr spectively, suitable for recording in
the tracks, the w TeY being adapted to wite at said
recordi ng speed of the record carrier, the fifth and sixth trick play

signals so as to obtgin tri | a nmerd s, | ocat ed ci.fic positions
in saidracks, the a&%ﬁ@ Fg‘i"ﬁ?e’@? aRoIIN % 38@‘%‘8 B
enabl i Ngy glaheRAAY on'k hhﬁ)eﬁalrdcdi@%ﬁﬁwﬂxb&pp&ﬁmrcaﬁlpﬁsmﬁ a trick pl ay

“reproduction speed wh S n[err] tlnes the recording speed, the sixth
di gi t al -iPPWIAERE 607 Brevae hiofir and serond gigigh 'r‘?ﬁ‘?ém&s% say in said

reproductg, H%@srsﬁ{g #'fo!c%n? c ' ' | s n6
tIIF’)I’ES the c I ng speeé f err]ﬁ&%%8 err ?ﬁgre mté%ie(fgnggfei%ual to -
n[erry, se¢ondriick playr signalsnfespectively osuitable fot rezordizgih the thicksyd 1, that the
fifth and si.xth trigck ay signal .conprise nc bl.ocks of ormatlon of
the fifthvEREe gra%&a% '%%MP@%F&% n%@“ tapdserPpd ¢ he
Wi ting HERpPER fmﬁﬁﬁﬂs% db&xm:hékeplw@eg&ﬂaﬁs RlcaBk ar ecifiRepsitioh id &dig¢k pl ay

signal into trrc | ay segments and to wite the sync bl ocks of the sixth
trick pltEaeks @ﬁarnmr@tmc@isxpmpnmgm frasha ﬁésgrmdwmdagn&cdx%m Qi ng

ol d ropPEt el ARkt d B bR BRER RS Wi ol FRTG IS G BcMenfClT T
t ri ckOplieegd hagingla gapowit & fsedonti rarzrrkutblanglcae}goreiktaffdmm frgm the ﬁrst azmmth
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 recording speed,
15 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 signals 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 first trick play segments and to write

the sync blocks of the second trick play signal into second trick play segments, so as to

20 enable, during reproduction at said trick play speed n, times the recording speed in said
reproduction apparatus, which is provided with reading means for reading the first and
second trick play segments, said reading means comprising at least a first and a second read
head located on a rotatable 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

25 with an azimuth angle substantially equal to said second azimuth angle, the reading of m,
sync blocks of the first trick play signal from first trick play segments during one revolution
of the head drum and so as to enable, during reproduction at said trick play speed n, times
the recording speed, the reading of m, sync blocks of the second trick play signal from

second trick play segments during one revolution of the rotatable head drum, where m, is an

T



one revolution of the head drum and so as to enabl e, ction at
said trick play” _ s the recording speBME@Efqimg

nferr] sync bl rick play signal fromsixth trick pI ay -
segnents durin cne Tevor T of the rotatable head drum-where" rr[err]

an i nteger |arder : Appar at us as cl ai \mﬂ
characterized ifn that rii%'er@P:- n[err]. 7. M‘“&
inclaim4 or ¢, Thareeter+zedd ip that pferr]=12. 8.

Apparatus as clained in claimb, chara%‘{]erlzed i n that n[err]—-n[err] 9.
Apparatus as clained 1Tn crarmS*or 8, characterized in that n[err]=24. 10.
Apparatus as clained in claiml1, characterized in that the witing neans
are adapted to wite first trick play segnents in said tracks, so as to
enabl e t hategadi ngagfeonethanst-1t ahdk phay segeentvrbylnge rhéass read head
and the readi ng one exactly trickK pray grrent the seco {‘ead head

during t BE2BEPE &%e WG utioeE oT*r1Lﬁ}é sz"‘ z?d]d}tﬁﬁ
reproduckiOon it ¢ saidhdpiC ke Rt Y c3RAYG NbLr Bk 1@k t Baer eniardt ngrspred,

t hat IT[E|T —S—at—evett IIILU et—huer—and—that—eachonmeof —the—two—1i r st

trick pl @}as’em@tccﬂmrl“—bés Edpratr rapthc S cRBIofhenE ARG 19F cREpl ay
iSIng'?ﬁ!at' ZLﬁa:]s‘ll;q one fEEiSt tré%i‘éféﬁs Sé@]ﬂggﬁl RA drik Cé@é&ﬁci-oreﬁaahéﬁae” zed

first
trick pl syprsegnerits seipr ope pervalutidorafit the, ndtatsile Mead] dxpmc
bl ocks b devoid o | nf or mat.i on_po f i p st t
Dok e Pk SR ool LB TR PEEL | 8129 died 155t thlyithe )
Appar at U&:-a’i;‘,bﬁ;‘l;&ig‘rmi)dd’ﬁ cl ai m 1 or 10, vvhere n2=- nferr] characteri zed [ n
that the g ans are adapted to wite second trick play segnents in

tracks, so as to enable, during reproductlon at said trick play speed
nferr] tZmes the recoAEparatusssstrimedin plaigilngharacterized in that n,=-n,.

3. Apparatus as claimed in claim 1 or 2, characterized in that n,;=4, 12 or
24, : '
4. Apparatus as claimed in claim 1, chamcxcrizcdinthattheinputmunsém

further adapted to receive a third and a fourth digital information signal, the signal process-
ing means rurthcr being adapted to proccss the third and fourth digital signal into third and
fourth trick play signals respectively, suitable for recording in the tracks, the writing means
further being adapted to write, at said recording speed of the record carrier, the third and
fourth trick play signals so as to obtain trick play scgmcrits located at specific positions in
said tracks, the third digital informarion signal being meant for enabling a replay in the said -
reproduction apparatus at a trick play reproduction speed which equals n, times the recording
speed, the fourth digital informarion signal being meant for enabling a replay in said repro-
duction apparatus at a trick play rr:production speed which equals n, times the recording
speed, where n; and n, are integers unequal to each other and to n, and n, and unequal to 0
and 1, that the third and fourth trick play signal comprise sync blocks of information of the
third and fourth digital informadon signal, respectvely, and that the writing means are
adapted to write the sync blocks of the third trick play signal into third trick play segments
and 1o write the sync blocks of the fourth trick play signal into fourth trick play segments, so
as 10 enable, during reproduction at said trick play speed n, times the recording speed in said
reproduction apparatus, the reading of m, sync blocks of the third trick play signal from
third trick play segments during one revolution of the head drum and that, and so as to
enable, durning reproducton at said trick play speed n, times the recording speed, the reading
of m, sync blocks of the fourth trick play signal from fourth trick play segrhents during one
revolution of the rotatable head drum, where m, is an integer lirgcr than 1.



of two second trick play segments by the first head and two secotriéiEﬁri'ck

pl ay ‘'segnents by the second head during the said one REGLACEMENINS he
r ot at abl e hea™ TKC bt opEEr r equals a multiple of 4 and that each one
of the four sec Flrl( -

segnents conprises nferr] sync bl ocks. of .the
second trick pl &y signal

13. Appar atus as clai ned in clai :
characi zed i n{t hat} § ofjér 20002) [ 4} sync bl ocks of the n[err]\i“‘l B‘mmﬁ‘mmﬂ‘?
two of the foyrisecond trick plfy segggnts conprise pari tiy ! i"011, e
said (nmferr]-3) /& Sync bl ocks being devoid of any information portion of

t he second didital . lnforoation-&ignal, and that (nferr]+2)/4 sync bl ocks of
the nferr]/4 sync blocks in the other two second trick play segnents

conprise parity information, t-he said (nferr] +2)/%¥;énc bl ocks bei ng devoid
of any i+hformati on pofPRIGFUBAS £REmed Iy g FHERCIST7ES ARdliat dhF WiPYhEICAnS:3g
that ni | S Rkt : ; -%.,af\p@, r;aéngg I med
I n clai %{%Co%%?et}éhar a%tig%eaﬁﬂsgﬁ%tﬁad&éﬁﬁl éIFfP irgﬁn&n si o &' pﬁc&h‘%
Appar at useas forthembdng adaptedi tnprocess thecfifgh axde sixthndigitaltsigriabimtd fifth2and 18xth

Apparatus. as.clained in claim4 haracter.i zed in that .the.witin ns
are adaptich B8 RETTRPRTCRIEYF Fteol oy Teceidiok 8 theymacksy the Wriithe i Rpfer
enabl e t beéng eddhdaookniei 4y Rhidt fetdrdinigr spedd pf By reegiRairter dthel fifgh e sixeh gickne

revolution of the rotatable head drumat said trick play, speed n%er rl%ti nes
the recoPd Mpraliclds 1p RRRIL K Rlay seementselpesiced At I RASIORS 3 e FREkS 4Bh

of the enahty;fibh itfofhldd < rayrl,giﬁgmesw%mm%gapgﬂﬁm:};é %ﬁ%grgahafdﬁs of

the third trick play signal. s as clainmed in claim
16, char appasatity ada imickt piay repreducoor spéedtwiicke egials antimes thei ekondingy speedyntbat s

epot 11 SRUbfieNaCR IS m SE s dob rEE ARpaT R o RSN
apparatus at a trick play ;inroduction speed which equals ng times the recording speed,
where n; and ng are integers unequal to n,, 0,, N3, 0,4, to cach other, an_d to 0 and 1, that the
fifth and sixth trick play signal comprise sync blocks of information of the fifth and sixth
digital information signal, respectively, and that the writing means are adapted to write the
sync blocks of the fifth trick play signal into trick play segments and to write the sync blocks
of the sixth trick play signal into sixth trick play segments o as to enable, during reproduc-
tion at said trick play speed ng times the recording speed in said rcprdduction apparatus, the
reédhg of my sync blocks of the fifth trick play signal from fifth trick play segments during
one revolution of the head drum and so as to enable, during reproduction at said trick play
speed ng times the recording speed, the reading of my syne blocks of the sixth trick play
signal from sixth trick play segments during one revolution of the rotatable head drum,

> g

where my is an integer larger than 1.

6. Apparatus as claimed in claim 4, characterized in that ny=-n,.

7. Apparatus as claimed in claim 4 or 6, characterized in that ny=12.

8. Apparatus as claimed in claim 5, characterized in that ng=-n;.

9. Apparatus as claimed in claim 5 or 8, characterized in that ng=24.

10. Apparams as claimed in claim 1, 3883, characterized in that the writing

means are adapted to write first trick play segments in said tracks, so as to enable the
reading of%%itr%g trick play segment by the first read head and the reading of '%%(!a‘ﬁécs{a
trick play segment by the second read head during the said one revolution of the rotatable
head drum during reproducnon at said trick play speed n, times the recording speed, that m;
is an even intcg'cr number and that each one of the two first trick play segments comprises

.

m,/2 sync blocks of the first wick play signal.

-



47 18. ) Apparatus as claimed in claim16 or J7 ed in

that (nmerr]-4)/8 sync blocks in six of the eight thi rd&ﬁpﬁﬁggﬁ §ﬁ§%%ments

conprise parity héﬁmdm;mrsqme said (nferr]-4)18 sync bl ocks bei-ng~ devoi d
. : ! h

of any i nformatfi GA-pestior—od e third digital information ““
that (nb+12)/8|sync blocks in {he other two third trick m\ MEM“‘\E\
conprise parity ifnfb® watli 4800 t he said (nferr]+ 12)/8 sy eing *
devoi d of any i|nflormation portiof of the third digital |nforrrat|on si gnal ,
and that nb isjan even integer nunber. 469 Appar atus as cl ai ned
in claim4 or iS8.characterized-dn that nierr]=224. 20.

Apparatus as clained in claim5, characterized in that the witing neans
are adapteld-to write fiApAaratys aclaimey iseipimnils dharagisrized inabktomgd sure blocks

Fovol ut i orPfoFE THEE P s & Rbacsrbl iR BT Rbhell il Barafion,
tines the me@mddn Deyms[edts btingtden{nerdf]anbvﬁnmmhmhe'g&uommk’thqoﬁm digitdl4nfomtia-

t hat each of the 18 fifth trick El ay se%mants corrprlse nerr]/14 sync
bl ocks of ¥%esigha ¢ Where) Ry isAniptegrypimberiiarger than 1 Appar atus as

clai med inyglai m20, chy eufh;eﬁuhéhmpe?w 190Sghe 18nLhobiichald Lk

play segnments conprise sync bl ocks of the thtrick ay I gnal and at
| east one mepéxmwmm weans a0t adgpiadhioseTiteysecons wisksplay ngh@nfsuflmcm isglRs B0 ay

si gnal .

char act or | 8815 Suping renp@RRRS B M30 R il TRha ) Gindd e iikchbing focen the reading
pl ay segneof swu:sm:pnd mkp;aay te;gmmfsohsymtcl first héakeand awve s&{:mrdrﬁqk&@amsagmh{@bﬁ
oForgt *ani Ptk P Sp Ty i BoLRethst elouale . R TELGR
claimed i nnﬁﬁl@ﬁl&bé& 88 tRa%,ea&h&E@Gﬁ @k if380sckOnd Bk phekdghmedf cofdbrises my/4 sync

Apparatus as clained in claim 13, characterized i'n that the witi ng nmeans
are adapt e@lacks af theasegand gk playesigmll trick play segments in such a position
in the tracks so as to enable during replay at said trick play speed n2

tinmes the g8cording speggparatis a5 @bained idyiaim 12, characterized in that (m,-2)/4 sync
blocks of the m,/4 sync blocks in two of the four second trick play segments comprise parity

information, the said (m,-2)/4 sync blocks being devoid of any information portion of the
second digital information signal, and that (m,+2)/4 sync blocks of the m,/4 sync blocks in
the other two second trick play segments comprise parity information, the said (m,+2)/4
sync blocks being devoid of any information ‘portion of the second digital information signal,
and that m, is an even integer number.

14. Apparatus as claimed in claim 11 or 13, characterized in that m,=10.
15.. Apparatus as claimed in claim 1, characterized in that m;=112.
16. Apparatus as claimed in claim 4, characterized in that the writing means

are adapted to write third trick play segments in said tracks so as to enable the 'réading of
eight third mick play segments during the said one revolution of the rotatable head drum at
said trick play speed n; times the recording speed, that m, is an even integer number and
that each of the eight third trick play segments comprise (m,)/8 sync blocks of the third trick
play signal.

17. Apparatus as claimed in claim 16, characterized in that each one of the
eight third trick play segments comprise sync blocks of the third trick play signal ahd at least
one repetition of each of those sync blocks of the third trick play signal.



one of the two readi ng head one of the two second trick play segnents

T . 1 dcks of parity info ' . ope of the
two second tridk . nprising (nferr] +2éﬁhb§ﬂgﬁﬂggggg of
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conpri sin dnﬁ)&p Bs figes the recording , that my is an integer multiple of 14 and that
each of the 18 fifth trick play segments comprise my/14 sync blocks of the fifth trick play
signal. '
21. Apparatus as claimed in claim 20, characterized in that each one of the 14

fifth trick play segments comprise sync blocks of the fifth trick play signal and at least one
repetidion of each of those sync blocks of the fifth trick play signal.

2. Apparatus as claimed in-claim 20 or 21, characterized in that ms/10 sync
blocks in ten of the 14 fifth trick play segments comprise parity information, the said ms/10
sync blocks being devoid of any information portion of the fifth digital information signal,
and that mg is a muitiple of 10. _

23. Apparatus as claimed in claim 18 or 22, characterized in that me=20,
24, Apparaws as clzimed in claim 13, characterized in that the writing means
are adapted to write the four second trick play segments in such a position in the tracks so as
to enable during replay at said trick play speed n, times the recording speed, the reading by
one of the two reading heads of one of the two second trick play scgmcnis comprising (my-
2)/4 sync blocks of parity informaton and one of the two second trick play segments
comprising {m,+2)/4 sync blocks of parity information, and so as to enable the reading by
the other one of the two reading heads of the other one of the two second trick play segments
comprising (my-2)/4 sync blocks of parity information and the other one of the two second
trick play segments comprising (m4+2)/4 sync blocks of . parity information during said one
revolution of the rotatable head drum.
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means of the second read head during said one revolution of the rotatable head drumi.

26. Apparatus as claimed in claim 22, characterized in that the writing means
are adapted to write the 14 fifth trick play segments in such a position in the wracks so as to
-enable during replay at said trick play speed ns times the recording speed, the reading of two

of the 14 fifth trick play segments of the fifth trickplay signal comprising no parity sync

blocks and five of the 14 fifth trick play segments comprising parity sync blocks by means of
the first read head and so as to enable the reading of the other two of the 14 fifth trick play
segments comprising no parity sync. blocks and the other five of the fifth trick play segments

comprising parity sync blocks by means of the second read head during the said one
revolution of the rotatable head drum. |

27. Apparatus as claimed in claim 10, characterized in that the writing means

are adapted to each time write p/n, mumally different first trick play segments in subsequent

groups of p successive tracks. :

28. Apparatus as claimed in claim 12, characterized in that the writing means
are adapted to each time write 2.p/n, mutually different second trick play segments in -

~ subsequent groups of P successive tracks. "
29. Apparatus as claimed in claim 16, characterized in that the writing means
are adapted to each time write 4.p/n, mutually different third trick play segments in
subsequent groups of p successive tracks.
30. Apparatus as claimed in claim 20, characterized in that the writing means
are adapted to each time write 7.p/ng mutually different fifth trick play segments in subse-
quent groups of p successive tracks.
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which 15 difierent 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 recording speed, where n, and n, are integers unequal to each other and
unequal to O 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 wridng step comprises the substeps of

- writing the sync blocks of the first trick play signal into first trick play segments in the
tracks and

- writing the sync blocks of the second trick play signal into second trick play segments in
the tracks, so as to enable during reproduction at said trick play speed n, times the recording
speed in said reproduction apparatus, which is provided with at least a first and 2 second
read head located on a rotatable head drum, said first read head having 2 gap withan
azimuth angle substantially equal to said first azimuth angle and the second read head having
a gap with an azimuth angle substantially equal to said second azimuth angle, the rcading of
m; sync blocks of the first trick play signal from first trick play segments during one
revolution of the head drum and so as 1o enable, during reproduction at said trick play speed
ny times the recording speed, thc reading of m, sync blocké of the second trick play signal
from second trick play segments during one revolution of the rotatable head drum, where m,

-~
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(57) Abstract

A format for the recording of trick play signals is proposed in which trick play segments comprising sync blocks of information of
a trick play signal are recorded in groups of p successive tracks. At least first and second trick play signals are recorded on the record
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