1° Recording and reproduction of a trick node video signal. The invention
rel ates towedspgeyidi Ng arrangenent for recording a digital \wclasoseogrel in
slant tracks on a magnetic record carrier, the recording arrangenent
conprising - an input termnal for receivi |||g the digital video signal, -
channel encodi means for channel encoding the digital video signal so as
to obt ai n%ﬁ"gﬂgg& ' ofia gickdmode vigeo sighalng in a track on said
record carrier, - witing neans for witing the channel signal in the
tracks, the witing nmeans conprising at least a first and a second witing
head havi ng head gaps of different azimuth angles and | ocated at the
circunference of a rotatable head drum to a record carrier obtained with
the recording arrangenent, and to a reproduci ng arrangenent for reproducing
the video signal 10 fromthe record carrier. A recording arrangenent as
given in the opening paragraph is known from EP-A 492, 704, docunent (1) in
the 1ist of referentheinveation ralates:tor 2 secording atrangement for recording 4 idigital video15
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di gi tal vidgoinpuBtetirial ferrbesiving IRé digi@F 9idéb RignaECt or s and vi deo si gnal
recordi ng sectors respectively i n subsequent tracks. Reference is nade in
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t o proposal wrifing nidans forawtiting thechahnel signal ih thettedcks,i e avrithgsmiedns donfirising at
recorder LA a%re: and'a Sccond writing head Baving head gaps of ditierent azimuth angles and
located at the circumference of a rotatable head drum, to a record carrier obtained with the
recording arrangemient, and to a reproducing arrangement for reproducing the video signal
10 from the record carrier. | | i
A recording arrangement as given in the opening paragraph is known from
EP-A 492,704, document (1) in the list of references that can be found at thé end of this
application. | o

15 The known arrangement is a recording arrangement of the helical scan type and
records an information signal comprising a digital audio signal and a digital video signal in
audio signal recording sectors and video signal récording sectors respectively in subsequent
tracks. Reference is made in this respect to the earlier filed European patent applications
n0.93.202.950, reference (2) in the list of references and no. 93.201.263, reference (3) in

20 the list of documents. | | | - |

The prior art documents relate to proposals for the realisation of a new digital
video cassette (DVC) recorder standard, which enables the recording and reproduction of
digital video and digital audio on/from a longitudinal magnetic record carrier. This new
digital video recorder standard will lead to new digital videorecorders/reproducers of the so-

25 called DVC type. - :

The invention aims at pmviding a recording_armngement which is capable of
recording other type of information signals. More specifically, the invention aims at _
providing such information to be recorded that one or more trick modes during reproduction



digital video and digital®audio on/froma |ongitudinal magnetic record
carrier gd b w di gital .video recorder standard wll | m%drgrtal
vi deor ecor ders/reproducers of the so- cal l ed DVC type. e I nvention
aims at providing a recording arrangerre t which is capable of recordi hg :
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side by side, the Tirst” and second heads of the readi ng neans having gaps

wi th ardram amfonmamgml pair ohtwe Mxmmrmmwdm side,nhe firstrapde  of
the fi rs%&macf'gea%? of ’Eﬁje %‘E :H&%‘J hasﬁlgefai)k \(v%ry Lz:}nlﬂﬁl Hgle wrf'ﬁ’ch is substantially ‘
equal to the azimuth angle of the first and second write head respectively of the writing
mezns, the transport speed of the record carrier in the said trick mode being n times the
15 nominal transport velocity during normal play reproduétion where n'is an integer and
comprises a divisor number p larger than 1, the channel encoding means are adapted to
encode the _tfick mode video signal in such a way that in a group of 2p tracks the encoded
trick mode video signal is recorded in a portion of a first, second and a third track in said
group of 2p tracks, the first and second tracks being neighbouring tracks, the encoded trick
20 mode information stored in the portion of the first track being different from the encoded
trick mode information stored in the portion of the second track, the encoded trick mode
information stored in the portion of t_lre third. track being equal to at least part of the encoded
trick mode information which is stored in the portion of one of the first and second tracks.
The invention is based on the recognition that such trick mode information should be -
25 recorded on the record carrier that trick modes are possible for reproducing arrangements
having different kinds of scanner configurations. More specifically, the trick mode
information recorded should enable trick modes to be realized in reproducing arrangements
having either at least a pair of separate reading heads located at e.g. 180° at the
circumference of the head drum, or at least one head pair of two rigidly connected heads
30 located side by side at the circumference of the head drum. In accordance with the invention
track portions in at least three tracks of a group of 2p tracks are filled with trick mode
information. . , - |
During reproduction in a trick mode, in an arrangement having two separate
heads at e.g. 180° at the circumference of the head drum, the first head of a pair of heads



neans, the transport speed o0f the record carrier in the said trick hode
being n tigRoshess11> nomnal transport velocity during nor OT/ABIS00213
reproduction where n is an integer and comprises a divisor nunmber p |arger
tthan 1, the channel encodi ng rreans are adapt ed to encode the trick node

ot o o e forky 8 el ot

ded |n a portlon rirst, second and a third
track in aaadioﬂﬂmmma;)mermksnodermfdrmon accordedciprthe pogtinusinitbe ag least third

por £1'on- oftagkean  iceded- g TGk Ripde IROLMERR REGHIeH 5 AReHo i R b, "°
| nf or mati on St or ed Dy fephiliic haauotﬁuasxmeomaﬁmﬁtgmmmgaeww

node |nforrrat|on store e portion of the third track bei ng equal to at

| east [far thead painat theccirbamhference ofithechead idouma theofirstvheashof the head pairireads;the

Phe: r ocog it ”ﬁr&en&%‘%&é&ﬁﬁ%ﬂﬁﬁé@%@%ﬁﬁﬂe B A S ebod Bt opthe

the recor ithethick niddeGliforinden fecordedsifiithe porftion indhe ssbond mack. Asmboth
arrangenerits having different kinds of scanner confi LW@tlons

speci fi calcases the:énformationsed fram henwagkomusteie the samen %@W@?‘r&'ﬁ%des

to be realizgd. f
Soparat o ihG0R MStARRh PR i DORRFOE the 1eNirdhrdtid ekt 8l ideAiial 1 RAE O
head dI0/mMmede infornmatioh swred et pbmon uf thevthird |t13\cld land ¢ if rpresent; dn ithe: pertioo of

| ocat ed side by. si de at the circunference of the head drum |In accordance
with the i %ﬁa‘i »ack portions in at |least three tracks of a group of 2p

tracks are fill ed %%&%M Mﬁﬁﬂb&nthé}ﬁrhaﬁk ﬂf@ﬁﬁﬁ&%'tﬁé‘sﬁ:ﬂea
trick node, in an arrangenent havr ng two separate heads at e. err] at

t he. ci rcur}ioslmnanthétmtks Afads an even nurabér; the portion in theathisdi die in the
same position in the track as the position of the portions in the first and second tracks.
15 The recording arrangement may be further characterized in that, for realizing a
~ second trick mode reproduction in said reproducing arrangement at a transport speed of the
record carrier in the said second trick mode being -n times the nominal transport velocity
during normal play reproduction, the trick mode information generation means being further
adapted to derive a second trick mode video signal from the digital video signal, tlte channel
20 encoding means being adapted to encode the second trick mode video signal into an encoded
secend trick mode video signal in such a way that in said group of 2p tracks the said encoded
second trick mode video signal is recorded in a portion of a fourth, fifth and a sixth track in
said group of 2p tracks, the fourth and fifth tracks bemg neighbouring tracks, the encoded
trick mode information stored in the portion of the fourth track being different from the
25 encoded trick mode information stored in the portion of the fifth track, the encoded trick
mode information stored in the portion of the si:tth track being equal to at least part of the
encoded trick mode information which is stored in the portion of one of the fourth and fifth
In the same way, for other trick mode velocities, trick mode _infonna_tion can be generated
30 and stored in portions in the tracks.
It should be noted that various pnor art documents relaung to other ways of
realizing trick modes during read out from a record carrier are glven in the list of
documents, see the documents (7), (8) and (9) in the list.




3 reads the tI‘ICkThD el immﬁdrecorded in the portion in the first :
track a ;gﬁqﬁe pair reads the trick no §ion
recordegﬁl)n por | east third track, and ,fr?ege ed the -

trick node |nforrrat|on recorded in a pagrtion in anot her track During
reproduction in a trick node, "in an arrangenent having at |east one 5 head

pair at the ci r%mwohmmmwmmw pai r

reads the trick node information recorded_in.the portion'in the first track
and t withs zefevence i thesmbaciments described herrafter jrthe descaiption; Inthedfagnrecd
in the the second track. As in both cases the informati on read
fromtqﬁédaog%hhggt be the sanme, it will be clear that the trick node
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sai d rep@dgicktode," angement at a transport speed of the record carrier in
t he said s'bcond tr| ck rmde bei n%mpn tipes.the nomnal transport velocity

du}® ng nor mal copfigurptiopsdfor realizing3 3ok tHekanage; on
nmeans bei ng fur t “.La: E&{ﬂ {}Qghh K_ ,ﬂg& signal from
the digital vi dﬁgﬁél gnal, 't anﬁ“ﬁ%ﬁ?enw I'n (imesa@ﬁ‘s eing adapted to f
encode the s'ecoﬁgbreﬂacdndrmﬁeacu cimfigsrations fomtealizing @r3:vg aricksmode dnd ai-8lv,mode
video signal,in such a way that in said group of 2p tracks the said encoded
trick mode,
figure 8a to 8e various track conﬁgurauons for rmhzmg a4, v tnck mode
15 . figure 9a and 9b track configurations for reahzmg a -4 \A trick mode,
' figure 10a to 10c various track configurations for reahzmg a 4.v, trick mode
and a -4.v, trick mode, | | |
figure 11 a track configuration for reu.hzmg as. \ A trick mode and a -5 v tnck

mode,
20 ~figure 12a to 12c various track conﬁguranons for reahzmg a6.v, tnck mode
' figure 13 a track configuration for realizing a 9 v, trick mode
figure 14 a track configuration for realizing a 27. v trick mode
ﬁgure 15 a track conﬁguratlon for reahzmg a 3 vn, a9.v,and a27.v, tnck
mode,
25 figure 16 the location of the trick mode information in the _'tracks on a record
carrier,

figure 17 a sequenice of I, B and P frames in an MPEG video datastream,
ﬁgﬁe 18 an embodiment of a recording arrangement, |
figure 19 an embodlment ofa reproducmg arrangement |
30 figure 20 the format of a track on the record carrier, |
' figure 21 the contents of one of the track parts in the track of ﬁgune 20,
figure 22 an embodiment of the ’trick play proces_smg unit in the recording
arrangement of figure 18, | I

figure 23 the contents of a s1gna1 block comprising error correcnon encoded
RECTIFIED SHEET (RULE 91)



second trick node video sigrial is recorded in a portion of a fourth, fifth

and a smtﬁ, shgés1l N said group of 2p tracks, the fourth angcirbssnotrsacks
bei ng nei ghbouri ng tracks, the encoded trigk node information stored in the
portion of the fourth track being different-fromthe 25 encoded trick node

I nf or mati qQ. st portion of the fifth track, the encoded trick
node i nfor thl T the portion of the sixth track bei ng equal to at
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stored ina?&f'rg %’Hﬁ gracks It should be not ed that various prior art
docunents re I'ng to er ways of realizing trick nodes during read out '

froma Jecord carrrer are given in the list of docunents, see the docunents
(7), (8) and (9) the |jst These and ot f i o
w Il be apparent fr olaetPL}(ﬁ %‘at"h‘ﬁf‘ﬁ %e&c@ﬁéﬁ@éﬁ&?@ﬁé %@&W&t
descri bed dﬂarfgagt #u gemiént Qﬁsﬁljﬂhgaﬂnofma]tM’freﬂuﬂﬁcﬁbismbd@hnd)l
shows figure 1a, ure b and figure 1c each a scanner confi urat Lon E’é"

2e '

t he recordm@:ﬂaﬁrm nwdetﬁrsur@b#  §cannex, hgBrovided

e var: oudtith i dfbied 4 56 B, el by 3R o etng kil ’é"Eﬂ'&'ﬁﬁ i e

to 4c 1o igaps withadikferent hzigtutie angles Fxgureruatﬁonrsrngsanimr I’} providsd witha pairiof
separate heads, denoted A and B, with gaps having different azimuth angles and are located
at the circumference of the head drum at an angle of 180°. Figure 1c shows a scanner 1",
provided with two head pairs, one head pair denoted A1, Bl and the second head pair
denoted A2, B2. The heads in each head pair having gaps of different azimuth angles. Both
15 head pairs are'loeated at the circumference of the head drum at an angle of 180°.

It should be noted here that recording arrangements provided with the scanner
configurations as per figures 1a or 1b, have the same rotational velocity of the head drum.
Recording arrangements provided with the scanner configuration as per figure 1c has a
rotational velocity for the head drum which is half the rotational velocity given above. In the

20 same way, reproducing arrangements having the scanner configurations as per one of the
figures 1a or 1b, have the same rotational velocity as the recording arrangements provided
with the same scar_mer configuration. Reproducing arrangements having the scanner
configuration as per figure lc, have half that rotational velocity.

It should be noted that even other scanner configurations are possible, such as

25 e.g. four separate heads located at 90° at the circumference of the head drum, two heads
located at 180° now having the same azimuth angle. Or a scanner configuration with more
_than two head paxrs .

Figure 2a shows how the heads A and B of the scanner canﬁguratxon of figure

1a scan the tracks in a trick mode, where the record carrier has a velocity of twice the

30 nominal velocity v, in eg. the forward direction, where v, is the velocity of the record
carrier durmg reproduction in the normal play mode. Figure 2a shows a number of tracks T;
to Tg, where the odd numbered tracks have video information recorded in it with one of the
heads A and B, that is with a head having a head gap with a certain azimuth angle, and the
even numbered tracks have video information recorded in it with the head having the gap



a[err] trick node, 10 - figure 5a to 5e various track
config for realizing a [err] trick node, figure 6h. track
W3 b B | gure Soraatndls

configuratrtons for realizing a [err] tpick node, figure track
configurations for realizing aferr] t |ck node and a [err] trick node,
figur a.to 8e vari ck confl rat for real zlng err] trick
node, qﬁélheo er azimu ggh%é ¥§h4) ing a
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realizin [err] trick node and a [err] trick node, flgure 11 a tr
conflgmngxm realizing a [err] trick mode and a [err] trlck node, 20

mode. i gur e 13006 PaBeE v R E0H, ohe Mol bt e i BSlsTas Py e,
fi-cir pattflinest denbtedCA ahd B! Fie ad A redde ahe Hifddnationarecdrded m:hernm\edf igure 15
a track confi uratlon for realizing-a [err] a [erf] and a [err] .trick node,

25  portions in the fragk, pairs T2+ Ty and Ta¢ Tonwhereithe head Akr%sd@el infosmatien steredn t he
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10 scanrer configuration as per figure lc, the same track paths would have been present, where
the paths crossing the tracks T,,T; would have been realized by the head pair A1,B1 and the _
paths crossing the tracks T¢, T, would have been realized by the head pair A2,B2. (

It should be noted here that figure 2a gives the impression that the tracks lie
exactly transverse to the length direction of the record carrier. This is not so. The tracks lie

15 slant across the record carrier. Therefore, although the portions lie on the same height in the
tracks, there will be a slight shift in the length direction of the track between the portions in
the tracks T,T, and the tracks T4, Ts. ' '

Figure 2b shows how the heads A and B of the scanner configuration of figure
1b scan the tracks in a trick mode, where the record carrier has the velocity of twice the

20 nominal velocity v,. Figure 2b shows the same number of tracks T; to T of figure 2a. It is
again assumed that the head A reads the video information in the even numbered tracks and
the head B reads the video information recorded in the odd numbered tracks.

In the 2 times v, trick mode, the heads A and B scan the tracks as shown by
the path lines denoted A and B. The head B reads the information recorded in the hatched

25 portions in the tracks Ty and T. The head A scans the record carrier along the line denoted
A, which lies exactly between the lines denoted B in figure 2b. The head A cannot read
information from the track Ts, as the head A has the wrong azimuth for reading information
from the track Ts. The head A is capable of reading information recorded in the tracks T,
and T, and can read the information stored in the hatched portions in the tracks T, and T,

30 which hatched portions do not lie at the same height (or at the same location) as the hatched
portions in the tracks T3 and T.

The following can be said if it is required to read the same information from
the reccrd carrier when scanning the record carrier in one revolution of the head drum in the
situations of figure 2a and 2b. The hatched portion in the track T; in figure 2a can have the

Y



figure 22 an enbodi nment of the '"trick play' processing unit in the*
recordi ng worssigpsaent of figure 18, figure 23 the cont ent s ®CTABIS/IOO2EA

. block conprising error correction encoded7 5 'trick play’ infornation,
fTgure 24 another.error correction encoding on the 'trick play'
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here t hat recordl ng arrangenments provided h 't he scanner

portions in the tracks T, and T in figure 2b- qm, asan example, be half as long and
comprise together the same information as stored in the hatched pomon in the track Tg in
figure 2a. :
Figure 2c shows in fact the same situation as figure 2b, except for the fact that
the hatched portions in the tracks T, and Tg read by the head A are taken as a kind of
15 reference. The head B now scans the record carrier along the line denoted B, which lies
exactly between the lines denoted A in figure 2c. The head B cannot read information from
the track T,, as the head B has the wrong azimuth for reading information from the track T,
The head B is capable of reading information recorded in the tracks T; and T, and can read
the information stored in the hatched portions in the tracks T; and Ts, which hatched
20 portions do not lie at the same helght (or at the same location) as the hatched portions in the
~ tracks T, and T |
' The following can be said if it is requlred to read the same information from
the record carrier when scanning the record carrier in one revolution of the head drum in the
situations of figure 2a and 2¢. The hatched portion in the track T, in figure 2a can have the
25 same contents as the hatched portion in the track T, in figure 2c, and the hatched portion in
the track Ty in figure 2a then has the same contents as the track portion in the track Ty in
figure 2¢c. Now the following can be said about the contents of the track portions in the track
T in figure 2a and the tracks T; and Ty in figure 2c. The hatched portion in the track Ty in
figure 2a can have. the same contents as either the hatched portion in the track T; (in which
30 case the hatched portion in the track Ty is not needed, or can be used to store other
information m it) ur the hatched portion in the track T in figure 2c (in which case the
hatched portion in the track T; is not needed, or can be used to store other information in it).
Asan alternative, the hatched portions in the tracks T; and Ts in figure 2c can, as an’
example, be half as long and comprise together the same information as stored in the hatched



configurations as per figures la or 1b, have the sane rotational--velocity
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eg. the forward direction, Where [err is 1 he vel ocity of the recor
car ri ethedracks J'¢rang Brespactiv edrpertions- shown i thetrasks Tg
nunber tr . [wrr], where the odd nunbered tracks have vi deo
infornﬁﬂgﬁt% dmlir:li&%%r'th one of the heads A and B, that is with a
hed@ having a haviatdap beér kaid eaxtiet dn relationot the hatthed portibnk live tieveacks ayber ed

tracks have . video jnformation recorded in i{ wth the head having the gap
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the viggg s e Hikned Portion P, in the track T4 has the same contents as either the hatched
portion Pj in the track Tg (in which case the hatched portion P in the track T, is not
needed, or can be used o store other information in it), or the hatched portion P, in the

15 track T, (in which case the hatched portion P, in the track Ty is not needed, or can be used
to store other information in it). As an altenative, the hatchéd portions P; and P, in the
tracks T and T, in figure 2d can, as an example, be half as long and comprise together the
same information as stored in the hatched portion P, in the track Tg, For neighbouring
groups of 4 tracks an.i'dentical track format is present at the same locations in those groups

20 as in the group shown in figure 2d, for the storage of trick mode information, so as to
realize a trick mode reproduction at a tape transport speed of two times v,,. |

It should further be noted that the portions that are located in one track, such as
the portions P; and P; in the track Ty in figure 2d need not directly adjoin each other, e.g.
in the situation where the portions need not be that long as shown in figure 2d, for the

25 reason that the amount of 'trick play’ information to be stored in the tracks requires less
large portions. So, there may be gaps present between those portions, where those gaps
could have been used for storing normal play’ information, that is: the information for =~
realizing a *normal play’ reproduction. Further, the portion P, in the track P, may be located
at a more lower location in that track. ' ' | ;

30 As an alternative of combining the situations of figure 2a and 2b, the situations
of the figures 2a and 2c can be combined so as to enable a two times v, trick mode for
reproducing arrangements having either the scanner cotiﬁgufation-of figure 1a, or the scanner
configuration of figure 1b, or the scanner configuration of figure 1c. This results in the track
format as shown in figure 2e. In a group of 4 tracks, denoted T, to Tj, the hatched portions



in the even numbered tracks ‘and the head B reads the video information

recorded i gyd aggéld Nunbered tracks. In the 2 tines v trick prag@osibdaes head
pair scans the tracks as shown by the 5 pgath lines denoted A and B. The
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reads the, |Hforr%t| Ol & orded h't the hat.che ion, s as to realize a trick mode
15 reproduction at a tape transport speed of two times v,. Further, what has been said above
with reference to figure 2d for the position of the portions in the tracks, namely that they
need not necessarily be adjoining to each other but can have a gap in betweeh, is in general
apphcable and thus also equally applicable here.
_ Figure 3a shows how the heads A and B of the scanner configuration of ﬁgure
20 lasca_nthetracksmatnckmode,-whexetherecordcamerhasavelocltyochethe
nominal velocity v, in the reverse direction, where v, is the velocity of the record carrier
during reproduction in the normal play mode. Figure 3a shows in the same way as ﬁgure 2a
the tracks T, to Tj. '
In the 2 times v, trick mode in the reverse direction (otherwise called the -2
25 timesv, trick mode), the head pair scans the tracks as shown by the path lines denoted A
and B. The head A reads the information recorded in the hatched portions in the track pairs
T,, T; and Ty, T-,, where the head A reads the information stored in the hatched portions in
the tracks T, and T4 and the head B reads the information stored in the hatched pomons in
the tracks Ty and T;. : ' :
30 - It should again be noted here that, if the recording arrangement would have had
the scanner configuration as per ﬁgure 1c, the same track paths would have been present,
where the paths crossing the tracks T, T; would have been realized by the head pair Al,Bl
and the paths crossing the tracks T¢, T, would have been realized by the head pair A2,B2.
Figure 3b shows how the heads A and B of the scanner configuration of figure



25 portions in.the tracks [err] and [err]. The head A scans the.record

carrier wasspgoéthe | i ne denoted A which lies exactly betvigangbdig2is nes
denoted B in figure 2b. The head A canngt read information fromthe track .

[err], as the head A has the wong azimuth for reading information fromthe

track [igfdchn eaé]eqﬂmck WW&:@&J&@&HM&F%@EW:f hﬁ@%&whe

tracks T4 and err] and can read the Information store

porti orthe p velogity ¥,. TRigure/3br ghovptheisame numben of qack:'ul‘pm'l‘dofrﬁmrd 3a at

Lracke T3 and [ e s it aRScR, oo A A Bl B B8 Bowt pl

t he sanRe pathdines defisted A0aRd BE The head Borads the iformation fatorded!iithe Bfohell
carrier in one revolution of the head drumin the S|tuat|ons of figure 2a

and 2b ponmnattbmgaclpo'ram TynThe head Aseanss y h7
T

hat chedup e 18 .W"@%%?“gur?@ﬁé‘ﬁﬁ?b@b?ﬁ“ A oGt read ' 00

t Pet Eatmfmtn;ianm fmnntheru'ackér m%ﬁm Hasgllm ﬁmggegnrrdmn ﬁlaf?tgmt S

Ot 1o i S ol T Pl hiad s ohsuble b frabiss ?orﬂﬁmwafﬁ Hagks T o

The hat W rinfoﬁ'ﬁﬁ or§tbreliSini
contentag‘a(aqg el ther the %atc |tjport | oﬁinltﬂet etr T4 I'n f| gure‘? (|6’
whi th aehmh hatcheédhpartions dompt Lie at the: samer heiglit (0cat thefsagurlembn) 8s thethatcheded,

oo SRR A B BT L OfLOn (1 1) o The et hed porton 1
Ty S ) o T Moty ke B g b red 1 e G tornte ok 1 1§
the record carrier wi enscannmgtherecord mmermonerevoluuonofthehuddmmmthe
situations of figure 3a and 3b. The hatched portion in the track 'I‘, in figure 3a can have the
15 same contents as the hatched portion in the track T, in figure 3b, and the hatched portion in
the track T in figure 3a then has the same contents as the hatched portion in the track T, in
figure 3b. Now, the following can be said as regards the hatched portions in the track Tg of
figure 3a and the tracks T, and Ty in figure 3b. The hatched portion in the track T in figure
3a can have the same contents as either the hatched portion in the track T, in figure 3b (in
20 which case the hatched portion in the track Tg in figure 3b is not needed, or can be used to
" store other information in it), or the hatched portion in the track T in figure 3b (in which
case the hatched portion in the track T, is not needed, or can be used to store other
information in it). As an alternative, the hatched portions in the tracks T, and Tg in figure 3b
can, as an example, be half as long and comprise together the same information as stored in
25 the hatched portion in the track Tg in figure 3a. '

Figure 3c shows in fact the same situation as ﬁgure 3b, except for the fact that
the hatched portions in the tracks T, and Tg read by the head A are taken as a kind of -
reference. The head B now scans the record carrier along the line denoted B, which lies.
exactly between the lines denoted A in figure 3c. The head B cannot read information from

30 the track T,, as the head B has the wrong azimuth for reading information from the track T,
The head B is capable of reading information recorded i in the tracks T, and Ts, and can read
the information stored in the hatched portions in the tracks T3 and Ts, which hatched
porticns do not lie at the same helght (or at the same location) as the hatched pomons_ in the
tracks T, and Tg. | |
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15 The situations of the figures 3a and 3b ¢an be combined so as to enable a minus
two times v, trick mode for reproducing arrangements having either the scanner
configuration of figure 1a, or the scanner configuration of figure 1b, or the scanner |

_ configuration of figure 1c. This results in the track format as shown in figure 3d. In a group
of 4 tracks, denoted T, to T, the hatched portions P, and P, in the tracks T¢ and T, are the

20 same as the hatched portions shown in the tracks Tg and T in figure 3a, and the hatched
portions P, and P, in the tracks T and T, respectively correspond to the hatched portions
shown in the tracks T¢ and T, in figure 3b. What has been said earlier in relation to the
hatched portions in the tracks T, and T in figure 3b, is thus equally valid for the hatched
portions P; and P, in figure 3d.

25 ' For neighbouring groups of 4 tracks an 1dent1cal track format is present at the
same locations in those groups as in the group shown in figure 3d, for the storage of trick
mode mformauon, S0 as to realize a trick mode reproduction at a tape transport speed of

~ minus two times v,.
One general remark should be made here as regards a +n.v, trick mode and a -

30 n.v, trick mode, more specifically as regards the patterns shown in figure 3d just described
for the -2.v, trick mode and figure 2e for the +2.v, trick mode. When comparing the
figures 2e and 3d it looks as if both patterns are mirror synimetrical. For explanatory reasons
and for simplicity rasbns they are. In reality however they are not, as the tracks run slant
over the record carrier and the paths that a head runs across the record carrier in the +n.v,
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T, and T, in figure 3a, and the hatched portions P; and P, in the tracks Ts and T,

15 correspond to the hatched portions shown in the tracks Ts and T, in figure 3c. What has
been said earlier in relation to the hatched portions in the tracks T; and Ts in figure 3c, is
thus equally valid for the hatched portions P, and P, in figure 3e. For neighbouring groups
of 4 tracks an identical track format is present at the same locations in those groups as in the
group shown in figure 3e, for the storage of trick mode- mformatron, S0 as to realize a trick

20 mode reproduction at a tape transport speed of minus two times |/ '

~ Figure 4a shows a combination of the formats of figure 2d and 3e, so as to
realize both trick modes, that is: the 2 times v, trick mode and the -2 times v, trick mode.
Figure 4a shows again a group of 4 tracks T, to T,. The portions denoted P, to P,,
correspond to the portions Py to P, respectively shown in figure 2d and the portions denoted

25 P, to P, correspond to the portions P, to P, respectively shown in ﬁgure 3e. For
neighbouring groups of 4 tracks an identical track format i is present at the same locations in
those groups as in the group shown in figure 4a, for the storage of trick mode information,
S0 as to realize a trick mode reproduction at a tape transport speed of plus and minus two
times v,.

30 Prevmusly, it has been said that the position of the portions in the tracks differ
for the +n.v, trick mode and the -n.v, trick mode. As a result, the portions P, _,P,_ and
P,..P,. need not lie on the same height in a track. Further, assuming thie portions P;_,P,.
and P, P, lic on substantially the same height in the tracks, the distance between the |
portions P,_ and P,_in the track T, will be different from the distance between the portions
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Figure 4c¢ shows a combination of the f_onnats of figure 2d and 3d, S0 as to
15 realize both trick modes, that is: the 2 times v, trick mode and the -2 times v, trick mode.
Figure 4c shows again a group of 4 tracks T, to T,. The portions denoted P, , to P,
correspond to the portions P, to P, respectively shown in figure 2d and the portions denoted
P;_to P, correspond to the portions P, to P, respectively shown in figure 3d. For
neighbouring grbups of 4 tracks an identical track format is present at the same locations in
20 those groups as in the group shown in figure 4b, for the storage of trick mode information,
so as to realize a trick mode reproduction at a tape transport speed of plus and minus two
times v,. The difference with the formats of figure 4a and 4b is that the trick mode
information in the portions P, . and P,_, the portions Pl_ and P,_do not lie at the same |
height (in the same location) in a track.
25 It will be clear that a fourth format could have been obtained when combining
the formats of figure 2e and 3e.

Further, it should be noted that the in each group of four tracks as shown in the
figures 4a to 4c, the ihformaﬁon-conten;s of the portions P; ., and P;_, and the information
contents of the portions P,_and P, can be equal to each other

30 _ Figure 5a now shows how the heads A and B of the scanner configuration of
figure la scan the tracks in a trick mode, where the record carrier has a velocity of three
times the nominal velocity v, in eg. the forward direction. :

In the 3 times v, trick mode, the head pair scans the tracks as shown by the
path lines denoted A and B. The head A reads the information recorded in the hatched
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as 1§ homvatitay frolre theciiatchied postisieinothe draék T, as the h&d A has the correct azimuth for
reading information from the track Tj.

The following can be said if it is required to read the same information from
the record carrier when scanning the record carrier in one revolution of the head drum in the
situations of figure 5a and 5b. The hatched portion in the track T in figure 5a can have the

20 same contents as the hatched portion in the track T; in figure 5b, and the hatched portion in
the track Ty in figure 5a then has the same contents as the hatched portion in the track T, of
figure 5b. As regards the contents of the hatched portion in the track Tg in figure 5a and the
hatched portion in the track T in figure Sb, it can be said they both have the same contents.

Figure 5c shows in fact the same situation as figure 5b, except for the fact that

25 the hatched portions in the tracks T, and Tg read by the head A are taken as a kind of
reference. The head B now scans the record carrier along the line denoted B, which lies
exactly between the lines denoted A in figure Sc. The head B can read information from the
track T, as the head B has the correct azimuth for reading information froin the track Ts.

The following can be said if it is required to read the same information from

30 th_erec:ordcan'ierwhenscanningtherecordcarrierinonereirolutionoftheheaddruminthe
situations of figure 5a and Sc. The hatched portion in the track T2 in figure 5a can have the
same contents as the hatched portion in the track T, in ﬁgure Sc, and the hatched portion in
the track Ts in figure 5a then has the same contents as the track portion in the track Ty in
figure Sc. Now the followmg can be said about the contents of the hatched portion in the
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readi nif i Migomesponds fto ¢ine hatehedr portioh shown inTthe trackdl¢ini igure3hbl e of readi ng
| nf or mat i on st or ed WHat s best SHOSagist iR GRatio 10 e iatehad Bordon in e ek T in

| lwglcg[‘l g«g; tﬁor.ﬁ%; ecgﬁup%na i65r the Hafthed PORIOAP I figite 5A! ThiCisS M&Ehatched

pomon P in the track Ty has the same contents as the hatched portion Pj in the track Tg.
For neighbouring groups of 6 tracks an identical track format is present at the same locations

15 in those groups as in the group shown in figure Sd for the storage of trick mode informati-

on, soastowuhzeatﬂckmodr:reproductlonatatapetransrportazpeedofthreetxmesvn

As an alternative, the situations of the figures S5a and Sc can be combined so as
to enable a three times v, trick mode for reproducing arrangements having either the scanner
configuration of figure la, or the scanner configuration of figure 1b, or the scanner

20 configuration of figure 1c. This results in the track format as shown in ﬁgure_Se; In a group
of 6 tracks, denoted T, to T, the hatched portions P; and P, in the tracks T, and T, are the
same as the hatched portions shown in the tracks T, and T in figure 5a, and the hatched
portion P in the track T corresponds to the hatched portion shown-in the track Ts in figure
5c. What has been said earlier in relation to the hatched portion in the track Ts in figure 5c,

25 is thus equally valid for the hatched portion P in figure Se. That is: the hatched portion P,
in the track T has the same contents as the hatched portion P; in the track Ts. For
neighbouring groups of 6 tracks an identical track format is present at the same locations in
those groups as in the group shown in figure Se, for the storage of trick mode information,
so as to realize a trick mode reproduction at a tape transport speed of three times v,.

30 The same exercise as has been carried out with reference to figure 3, for the
minus 2 times v, trick mode, can be carried out for the minus 3 times v, trick mode. The
results are shown in figure 6a and 6b.

In order to enable a minus three times v, trick mode for reproducing =
arrangements having either the scanner mnﬁgmﬁon of figure la, or the scanner



portions in the tracks T3"and T7. The follow ng can be said if it.is

requi redvd osi2sperl t he sane information fromthe record carrCEHIBISH3 SCanni ng
the record carrier in one revolution ofigthe head drumin the situations of
figure 3a and 3b. The hatched portion in-the track [err] in figure 3a can

have t ggniigura mdganm%raie $cafinérdonigration of Figurd16,NErhélefdtmitad ShowlUr €
3b, and the hat che ortion in the track T7 in figure 3a then has the sane

]E:oln]tenﬂs figure; 6accanchecnsed. fmagronp of 6 tracks, rdeapted T4 to T, dhe hatghed pertions Re
{1 gur o 208 P53 i rats rodind £ 8 E‘E‘F‘s??f‘ﬁ@ FECRAY porkias il e Ry )
in theahd &QKnR“gumSilwmehtchem taelmck thas tthe semecorents af the

hatched portion in the track T4 In f| re,3b (in whj ch gase t he hat ched
por i ofatched pertiop 2y dn-the frack Tq, Far 55183';0%8 ﬂg%?fp 6 tracks;an ien Hed drack store

19it gﬁte %&?Wche(%ésgem? fx%%@g%ﬁﬁ%%%rﬂ@#l n ttﬂegﬁ@w | sﬁ%ﬁ% needed,

or can férethe stotageoofstrickamodeninformation;rsa asto realize 3 trick mode aéproduction\at a tape
hat ched porti ons |g the ra T4 and T6 in figure 3b can, as an exanple,
be hal fragport,speed E’t“8§1¥!her ‘the same information as stored in 25

the hatched pOftItWﬂlb@c&:ﬁ@clhﬁaﬁheﬂ Sps oF 6 Hracky shown il fiiite 58
fact the sanme situation as figure 3b, except%gr the fact that the hatched

porkd omad ia, that:both.groupsTare thei same.r ead by the head A are taken as a ki nd of

B whi ch i e oS Et e R el rorERP BE Bl e %@Wé&'ﬁhgﬁ%&

cannot arrfinds tl&'éeh?ﬁﬁslvgrmék @iodé For rdproduciniardraigenenthaving dithef tHe seaandrhe

wong aziputh for_rea |ng information fromthe track err‘}'l The head B is
capabl €orfiguration okfigyredaySr thenscanres contigusation of ﬂsatq(kb,[@r fseme{ err], and

Can [ SEnARERSG O ERIRR. 48 Br el ol b5 R bt 1
sans | andP, dmthentrackiseThand-Tpdrepthetsame asithe hatched portions shown in the tracks Tz
and T in figure 5a, and the hatched portion P; in the track Ts has the same contents as the
portion P, in the track T;. For neighbouring groups of 6 tracks an identical track format is
present at the same locations in those groups as in the group shown in figure 6b, for the
storage of trick mode information, so as to realize a trick mode reproduction at a tape -
20 transportspwdofmmusthreenmesv Again, 1tanbesa1dthat whencompanngthe
groups of 6 tracks shown in figure Se and 6b, that both groups are the same.
Figure 7a shows a combination of the formats of figure 5d and 6b, so as to
realize both trick modes, that is: the 3 times v, trick mode and the -3 times v, trick mode.
Figure 7a shows again a group of 6 tracks T, to Ty The portions denoted Py, to Py,
25 correspond to the portions P, to P, respectively shown in figure 5d and the portions denoted
P,_ to P;_ correspond to the portions P, to P; respectively shown in figure 6b. For
neighbouring groups of 6 tracks an identical track format is present at the same locations in
those groups as. in the group shown in figure 7a, for the storage of trick mode information,
S0 as to realize a trick mode reproduction at a tape transport speed of plus and minus three
30 times v,. L
| Figure 7b shows a combination of the formats of figure Se and 6a, so as to
realize both trick modes, that is: the 3 times v, trick mode and the -3 times v, trick mode.
Figure 7b shows again a group of 6 tracks T, to Tp. The portions denoted P, , to Py,
correspond to the portions P, to P, respectitre_ly shown in .ﬁgur_e Se and the portions denoted



tracks [err] and [err]. 11 The following can be said if it is required
to read the vw@o%¥2g08i or mati on fromthe record carrier when scapeimgsiotnas
record carrier in one revolution of the heag drumin the situations of
flgure 3a and 3c. The hatched portion in the-track T2 in figure 3a can have

he o oo 1P, StrdBind i BBl S0 PrebdiRnbigd ol ih B P 2"
gggt ggt:a??is re a%ggmtpﬁ(euﬁ:att’?h;dmtmﬁcgﬁmm_ t et ESIr ack tit:th:T?meLre 38.. "
and 1" the mﬁf)sg AUPLATin B8 ghoun showe e os dor Qﬁé%%?é@%&#%wque.

t T3 realia {.,,?godi@ﬁsn

p(r)?'flon |In thdesqtuiack T% |rll‘h?i| gure 3c (in vvhf@k? case th rOftlﬂed portlon I n
thﬁ trao-'tf( [times] V4. n figure 3c i's not needed, or can be used to 10 store
orher ) Lor e 1 on L g e 6 8 5 o e it 9 o B4 it formas of

needed, or tﬁelﬁ fes\Sethd 6b WoGldchave Deén combinea! inothat sitiatibn, thé poftions for the
alternatlve e hat ched portlons in the tracks [err] and’ [err] in figure

3¢ can, A WAL pward rick sodecand:the reverseqitigk merlecdmpet linsat; the same position 4 the tracks.

pg O ON B8 2 Pl SV o v Rt & and B0t nd e cordlyr it of e

as to ellblla scamiteracksdinta trick rhede; where the record daauerrhasrmblom}gof four times the

arrangenments having either the scanne on.flguratlon 0 ur e or the
scanner coromyaaly o‘fuml%rt@f‘w digeqtionc WheES: Vicls ‘FQ' kﬁlﬁ%ure

1c. .Thi s rqamidrSdurihg! fePrddufidn iPhEtormal idf'\thodel figure 3d. 1n a group
' In the 4 times v, trick mode, the head pair scans the tracks as shown by the
path lines denoted A and B. The head A reads the information recorded in the hatched
15 portions in the track pairs T,, T; and T)o, Ty, where the head A reads the information
stored in the hatched portions in the tracks T, and T;q and the head B reads the information
stored in the hatched portions in the tracks Ty and T;;. -
. It should be noted here that, if the recording arrangement would have had the
scanner configuration as per figure Ic, the same track paths would have been present, where
20 the paths crossing the tracks T,,T; would have been realized by the head pair A1,B1 and the
paths crossing the tracks Tq,T;; would have been realized by the head pair A2,B2.
Figure 8b shows how the heads A and B of the scanner configuration of figure
1b scan the tracks in a trick mode, where the record carrier has the velocity of four times the
nominal velocity v,. Figure 8b shows the same tracks as figure 8a. |
25 In the 4 times v, trick mode, the heads A and B scan the tracks as shown by
' the path lines denoted A and B. The head B reads the information recorded in the hatched
pomonsmﬂieu'acksT3andTu The head A scans the record carrier along thehnedenoted
A, which lies exactly between the lines denoted B in figure 8b. The head A cannot read
- information from the track T, as the head A has the wrong azimuth for reading information
30 from the track T;. The head A is capable of reading information recorded in the tracks Tg
and Tg, and can read the information stored in the hatched portions in the tracks Ty and Tj,
which hatched portions do not lie at the same height (or at the same location) as the hatched
portions in the tracks Ty and Ty;. |
The followmg can be sa1d if it is requxred to read the same information from



of 4 tracks, denoted [erq4] to [err], the hatched portions [err}.-and [err]
in thewviyogiges’6 and T7 are the 20 sane as the hatched periiposso2sown in
the tracks T6 and T7 in.figure 3a, an@8the hat.ched portions P3 and P4 in
the tracks T6 and T4 respectively correspond.to the hatched portions shown

i Nt hehelsedord cafferowhen scanfiinfyithel retofd carviéf in 6AS révoOhitiondftthe Aedd @fum th the

relation to t hatched rt|onS|nthetracks T4: and T6|nf|gure 3b, is

thus e&aapm/ MWM‘%%"‘FM%@W] ican havethe 34

forrrafams present at tﬁ garre&?ocatronsl,‘ |3nﬂ’ E% se gfoups as In tq?}ﬁgroup

s homdlemrdckgnlrlanfﬁguré 8a thenchastthe same contents @k the histched portion i the teackT, t 0

i %fga trd‘b%%(;ﬁr%l og Fat! ﬁ lt gp rans&sr%ipggépaé“g%

trlckmsqﬁwﬂa%omons?xﬂtﬁ@&a&kstus%rgc” iR 8b,StRE Folidwing lcin B8 sai@ITHES the

patterns shown in figure 3d for the [err] trick node and

f i gur batgkeds portiom én pmrqch'rmcm fignre 8a\oaw have thesameccontests aspeithes thechatched3d | t

| o0k pfvkiohjn . e 8 ARl AT AP a2 2 one

the t figaies8l isot nedded) ve cari be us&l ' sloreadtheércinforittibh tn ) ob the Radéhed head runs
across the record carrier in the [err] 12 trick node and the [err] trick

mife BORICAJR the frack Tg mAigure 8a(inyhich gase the hatched pertipn in shetradks Tg i 1 he
Lor 7] PR & not Sedbd) GF ad be uil PR iler rdriBuBA 1 7Ry il i, © €
sane. tlierhatdbdq:oﬂmnsan the tracks T¢ and Ty in figure 8b can, as an example, behalfaslong (
and wmpnsetogetherthesame mfonnauonasstoredmﬂnehatchedpomonmtheu-ackTm
in figure 8a.
15 Figure 8c shows_'in _fact the same situation as ﬁgure 8b, except for the fact that
 the hatched portions in the tracks T, and T,q read by the head A are taken as a kind of
reference. The head B now scans the record carrier along the line denoted B, which lies
exactly between the lines denoted A in figure 8c. The head B cannot read information from
the track Tg, as the head B has the wrong azimuth for reading information from the track Tg.
20 The head B is capable of reading information recorded in the tracks Ts and T, and can read
the information stored in the hatched portions in the tracks Ts and T, which hatched
portions do not lie at the same helght (or at the same loeauon) as the hatched poruons in the
tracks T, and Tq. '
Thefollomcanbesamtfltmmquuedmmdthesmnemformauonfrom
25 the record carrier when scanning the record carrier in one revolution of the head drum in the
situations of figure 8a and 8c. The hatched portion in the track T, in figure 8a can have the
same contents as the hatched portion in the track T, in figure 8c, and the hatched portion in
the track T g in figure 8a then has the same contents as the track portion in the track T;q in
figure 8c. Now the following can be said about the contents of the track portions in the track
30 T, in figure 8a and the tracks T and T, in figure 8c. The hatched portion in the track T, in
figure 8a can have the same contents as either the hatched portion in the track Ts (in which
case the hatched portion in the track T, is not needed, or can be used to store other
information in it) or the hatched portion in the track T, in figure 8¢ (in which case the
hatched portion in the track T is not needed, or can be used to store other information in it).



position of the portions [err] in the track T3 in figure 2d and [err] in
the track kwgédngegy figure 3d 5 will not be the sane, see al SCEIB9500213
description to figures 4a to 4c. For the $xne reasons as given above, the
two portions [err] and [err] will also be slightly shifted relative to each

other in ARan|ateegiative] thediatched porticne xhltlm:kﬁcksﬁﬁmil T irefigade 8tccdng ag anbi ni ng

t he flgures 3a nd he si:tuations of t ures 3a,and 3c cgn
conbi ned &xampl bﬂgﬂﬁi‘”ﬁ Ad-cemprs tpgether tﬁ@ﬁlﬁ m tgehatched

r epr oduci hrﬁw ., iR & ther the scanner configuration of figure
| a, or the scanner con auraﬁ on of figure 1b, or the scanner configuration
of figure 1lc. Thi smmmmmftﬂmﬁgummafmdrﬁtcaasbesmbmed\sd agyto enable a foura
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el ation bor! onlRAEREhaRbh B ad B, il fnd FRGSCT L Sl M U nd s it Sliced

For nei gh ohﬁl@hmwmeo&acksm gaiié Tgp mﬁgﬂﬁeSalanurthehatbdepommsB and: P, imt

: Eg gﬁgreaggcat [ ons in those &r oups as in ttoati %ﬁd&%%&@? r e 3e tél%
Shows 5 o8 am@‘?’% B P or fqure 2d and 3e. o0 as. % 5 fggt’f e
both trick nmodes, tWhat hias:beeinsaid earlieein [relatijn tor thelhatoheé pertibns lie tthmclﬂs&G
bor i1 ons. Sh3ad fears b, tavs vy b Smeod seiched pertians 25 e i tn gt
P B 008 TG it e i
For néliSghportion/; ipr thesack T/(in whishscase thehatched piortiom P inf therteacki Ty isrtent at
the same lneetﬁd' & 2o 2an be used to store other information in it), or the hatched portion P, in the
track Ty (in which case the hatched portion P; in the track T is not needed, or can be used
to store other information in it). As an alternative, the hatched portions Py and P, in the
tracks Tq and Ty in figure 8d can, as an example, be half as long and comprise together the
20 same information as stored in the hatched portion P, in the track Tyq. For neighbouring
groups of 8 tracks an identical track format is present at the same locations in those groups
as in the .group shown in figure 8d, for the storage of trick mode information, so as to
realize a trick mode reproduction at a tape transport speed of four times v,.
' ~ As an alternative, the situations of the figures 8a and 8c can be combined so as
25 10 enable a four times v, trick mode for reproducing arrangements having either the scanner
configuratlon of figure 1a, or the scanner configuration of figure 1b, or the scanner
- configuration of figure lc. This results in the tracic format as shown in ﬁguré 8e. In a group
of 8 tracks, denoted T, to Ty, the hatched portions P, and P, in the tracks T, and T are the
same as the hatched portions shown in the tracks T, and T- in figure 8a, and t_he hatched
30 portions P, and P, in the tracks T5 and T, correspond to the hatched portions shown in the
tracks T and T, in figure 8c. What has been said earlier in relation to the hatched portions
in the tracks Ts and T in figure 8c, is thus equally valid for the hatched portions P; and P,
in figure 8e. That is: the hatched portion P, in the track Ty has the same contents as either
the hatched portion P, in the track T (in which case the hatched portion P, in the track T is



those groups as in the group shown in flgure'4a .for the storage-of trick

mode i Ny 9¥PpBeeInN, SO as to realize a trick node reproductpchfigsdned1d ape
transport speed of plus. - and mnus two.ggnmes v . 30 Previ ously,

it has been said that the position of the portions in the tracks differ for
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[err]. The portmmaﬁreﬁehemm@ﬁédoﬁmmmeé@oﬁ firel¥) for @S [err]
to [err] respectlvel% hovvn i-n flgure 2e_and the portlons enoted err] to.

[ e}Q] misus 2pyBesivy besarried: put;for the minusstimes Vy ik madevilhen
f of na ot 78 shpn #ﬁkﬁ%b%;#é‘?%géﬂ’ﬁﬁs"f n"those groups as. i n the group
shown in f | gur elrérdef tue:iame Shﬁﬂmﬁuﬁfhlﬂdslvglmabﬁﬁ:deffbﬂWMg {
arrangements having exther the scanner conﬁgurauon of figure 1a, or the scanner
configuration of figure 1b, or the scanner configuration of ﬁgure Ic, a track format as shown
15 in figure 9a can be used. In a group of § tracks, denoted T, t0 T;;, the hatched portions P,
and P, in the tracks Ty and Ty, are the same as the hatched portions shown in the tracks
Tyo and Ty, in figure 8a. The hatched portion Py in the track Ty has the same contents as the
hatched portion P, in the track T, in that case the hatched portion P, need not be' present.
The hatched portion P, in the track T4 has the same contents as the hatched portion P, in the
20 track T,q, in that case the hatched poruon Py need not be pment Or the hatched pomons P;
and P, are both present and the information contained in the portion P, is included in both
portions P; and P,, which portions may therefore be shorter, viewed in the track direction,
For neighbouring groups of 8 tracks an identical track format is present at the
same locations in those grbups as in the group shown in figure 9a, for the storage of trick
25 mode information, soastomhzzamckmodereproducnonatatapeu'ansportspeedof
minus four times v,.
As an alternative, the track format of figure 9b can be obtained so as to enable
a minus four times v, trick mode for reproducing arrangements havmg either the scanner -
configuration of figure la, or the scanner configuration of figure 1b, or the scanner
30  configuration of figure 1ic. In a group of 8 tracks, denoted T to Ty, the hatched portions P,
and P, in the tracks T, and T, are the same as the hatched portions shown in the tracks T,
" and T; in figure 8a. The hatched portion Py in the track Ty has the same contents as the
hatched: portion P, in the track T, in that case the hatched portion P, need not be present.
The haiched portion P, in the track Ts has the same contents as the hatched portion P, in the



sb as to realize a trick node reproduction at a tape transport speed of

plus and niwysshspgy times [err]. Figure 4c shows a combi nati opcniBgsie213
formats of figure 2d and 3d, so as to 15 21ealize both trick nodes, that
iS: the 2 times [err] trick node and the -2-times [err] trick node. Figure
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dlrectlon e 3times [err] tri e, the head pair scansthetracks
as shown sgngtm:rpmsroupm% deagks anjidentical track-faemat s prosentcat the same locations in

I nf or mat | WW%Q ih 'the Pfoup3h6WHidn figure 10a, for the storage of trick mode information,
15 so as to realize a trick mode reproductton at a tape transport speed of plus and minus four
times v,,.

- Figure 10b shows a combination of the formats of figure 8e and 9a, so as to
realize both trick modes, that is: the 4 times v, trick mode and the -4 times v, trick mode.
Figure 10b shows again a group of 8 tracks T, to Ty. The portions denoted P, , to P, |

20 correspond to the portions P, to P, respectively shown in figure 8e and the portions denoted
P,_to P4_correspond to the portions P, to P, respectively shown in figure 9a. For
neighbouring groups of 8 tracks an identical track format is present at the same locations in
those groups as in the group shown in figure 10b, for the storage of trick mode information,
S0 as to realize a trick mode reproducuon at a tape transport speed of plus and minus four

25 times v :

Figure 10c shows how the grotlp of 8 tracks shown in figure 10a can be
brought back to a group of 4 tracks by ’shifting’ the '+’ trick mode information over 4
tracks to the left. Further, it is assumed that all information included in the portion P,_is
also included in the portion P;,, so that the portion P;_ has been left out. In the same way, it

30 is assumed that all information included in the portion P, is also included in the portioh'
P,.., so that the portion P, has been left out. For neighbouring groups of 4 tracks an
identical track format is present at the same locations in those groups as in the group shown
in figure 10c, for the storage of trick mode information, so as to realize a trick mode
reproduction at a tape transport speed of plus and minus four times v,. Further, those groups



14 portions in the track “pairs [err], where the head A reads the-:

I nf or magh@8nsdspr €d in fie hatched portions in the trackspézapgdiod3 and the
head B reads the information stored i@2the hatched portions in the tracks

[err] and [err]. It should be noted here that, if the recording arrangenent
woul dmiag\centadtl tieanfe infermation. confi guration as per figure lc, the same
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Cr 0SSj t Er aﬁ kodberr] would have been reali zed by the head pai r A2 B2.
Fi gure shows how the heads A and B of the scanner configuration of
figure 1b scan the tracks in a trick m)de where the record carrier has the
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mode information, so as to r&hze a trick mode reproducnon at a tape transport speed of plus (
and minus five times v,. -
Figure 12ashowstbetrackfonnatfora6umesv tnckmodem the forward
15 direction. A group of 12 tracks can be identified that will be reputed for subsequent groups
of 12 tracks. Those groups of 12 tracks comprise different trick mode information, of
course. Figure 12b shows the format of figure 12a, in the form of the portions P, to P,
in the tracks T,, Ty, Ty and T, respectively. Figure 12b shows however the format of figure
12a repeated three times inside the group of 12 tracks. As a result, track portions P, .’ to
20 P,.’ are present in the tracks T,, Ty, T; and T; respectively, where the information contents
of the portions Py, and P, ’ are equal, where q runs from 1 to 4. Further are shown the
portions P, "’ to P, "’ in the tracks T; and T;. The portions P;..>* and P, " are present in
the next group of 12 tréck_s and thus not shown. The information contents of the portions
P4 and Py are equal and the information contents of the’porﬁqns P;,’’ and P, are equal.
25 Now groups of 4 tracks can be identified in figure 12b, nalmely a group of tracks T, to Ty,
or a group a group of tracks T; to T,. Those groups have the same format and also the same
information. . : ' : :
In another embodiment that largely resembles the format of figure 12b, three
identical groups of 4 tracks are visible, also having the same contents, namely the group of
30 tracks T, o T,, T, to T, and T, to T;. The groups of tracks T, to Ty and T; to T, were
already the same. Now the portion T, "’ is shifted from it position in a track in the next
group of 12 tracks to the same position in the track T, and the portion T,,.”” is also shifted
from its position in a track in the next group of 12 tracks to the same position in the track
Ty, so that the group of tracks T, of T4 has become identical to the other two groups of 4
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20 same contents ‘as the hat ched portion in the track T3 in figure 5b, and
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information. But, again, the portion P; .’ may be shifted from its position in a track in the
next group of 12 tracks to the same position in the track Ty, in the first group of 6 tracks T,

15 to Ty, which position is the same position as the position of the portion P, in the track T;,.
In this way two identical groups of 6 tracks has been obtained, where when using the
portions P’ and the portion P;_,.** in the trick mode, the information from the portion P, ’
comes too early. |

It should be noted that having the format of figure 12b or 12¢ results in a

20 quicker locking-in during read out in the trick mode, as searching forl a group of 12 tracks
lasts longer than searching for a group of 4 or a group of 6 tracks. See also the discussion -
given below. o ' '

Figure 13 shows the track format for a 9 times v, trick mode in the forward
direction. One could argue that the trick mode information could be stored in the track
‘25 portions of the tracks Ty, T, Tg, T19 and Tyo. However, in this case, a large lock-in time
is needed in order to lock the heads on exactly those tracks that contain the portions of trick
mode information. - o |
| Therefore, a group of 18 tracks is visible where the information in the track

portions having hatched lines from bottom left to top right is the same, and where the

10 information in the track portions having hatched lines from top left to bottom right aiso have
the same information content. The information contents in the portions in the tracks T;, T,
and T, in the group of 18 tracks is thus repeated two times. That is: the information contents
in the portion in the track T, is repeated in the portions in the tracks T; and T3 and the
information contents in the portions in the tracks T, and T, (which are the same) is repeated



5 tinmes [err] trick node for reproducing arrangenents having either the

scannerwe®8hgdgyr ati on of figure la, or the scanner confi gesahdsgadf figure
1b, or the scanner configuration of fipgure 1c. This results in the track
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direction. One could argue that the trick mode information could be stored in the track
portions of the tracks Ty, T, Tpg, Tss and Tss. However, in this case, an even larger lock-
in time is needed in order to lock the heads on exactly those tracks that contain the portions
20 of trick mode information. - | | -
Therefore, a group of 54 tracks is visible where the information in the track
portions having hatched lines from bottom left to top right is the same, and where the
information in the track portions having hatched lines from top left to bottom right also have
the same information content. The information contents in the portions in the tracks T, T,
25 and T, in the group of 54 tracks is thus repeated 8 times. That is: the information contents in
the portion in the track T, is repeated in the portions in the tracks Ty, Ty3, Tyg9s Ts» T3y, -
T34, Ty3 and T4 and the information contents in the portions in the tracks T, and T, (which
are the same) is repeated in the portions in the tracks Tg, Tyq, T14s T16s T20» T22: T26» T2ss
T32, T14» T38, Tao» Taas Tag» Tso and Ts,. | .
30 During reproduction in the 27 times v, trick mode, the record carrier speed can
now be controlled in such a way that the heads lock on one of the nine pairs of track
portions (to be explained here below) in each group, so that the tric.k mode information
recorded in each group can be read by the heads. Because of the fact that nine positions
within each group are present to lock the heads on, a smaller lock-in time is required. -



those groups as i.n the group shown in figure 5e, for the storage of-trick
node i nf or {@g dpiRo61SO as to realize a trick node reproducti orrcavBasoepe
transport speed of three tinmes [err]. 30 The sane exercise as
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groups as_in _the group shown in fig for the storage of trick node
i nf or mat i ¥a3,Tass Tey> koa (bethinot shown); |08k and se ane in theusubsesue:sit sTaupspkS4 tragkspor t
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sane. 18s mibdelcas batinsested tith ¢he hmheﬂammmf irf arp equivdléntananniee ao explained aboveas
bt por fhe FiRds shows a combined irack format for ena nn"gdéjﬁk“& and Pk
' mode in.the forward direction. The trick mode information for the 3x vy trick mode is
included in the groups of 6 tracks, in the way as explained with reference to figure 5. The
groups of 6 tracks are denoted by G, ; to G, ¢ in figure 15. The trick mode information for
15 _ the 9x v, trick mode is included in the groups of 18 tracks, in the way as explained with
reference to figure 13. The groups of 18 tracks are denoted by Gy3 ; and Gy ; in figure 15.
The trick mode information for the 27x v, trick mode is included in the groups of 54 tracks,
in the way as explained with reference to figure 14. Only one such group of 54 tracks is |
- shown in figure 15, but not complete, and is denoted by G,7 ;. |
20 As can be seen in figure 15, the length of the portions for the various trick
mode velocities decrease for increasing trick mode velocity. This for the reason that for
higher trick mode velocities, the angle between the track and the path along which a head
traverses the record carrier increases, o that a shorter portion of each track can be read.
As a general conclusion for a trick mode having a velocity of the record carrier
25 of n times v,, a group of 2p tracks can be identified in which the trick mode is stored in
portions of tracks in a group. p is a divisor of the number n. As an example, assume that n
is 30. Divisors of 30 are the numbers 2, 3, 5, 6, 10, 15 and 30. Thus one can identify
groups of 4 tmék_s, or groups of 6 tracks, or groups of 10 tracks, or groups of 12 tracks, or
groups.of 20 tracks, or groups of 30 tracks or groups of 60 tracks. In most situations it can
30 be said that the information contained in one group is repeated in the n/p groups. In
| accordance with the example of figure 14, n'-—-27-,' p=3, so that 9 groups of 6 tracks are
* present having the same information content in the track portions.
- Further, it should be noted that, in order to compensate for inaccuracies 'in_the
servo sysiem, which should locate the path of the heads exactly on the portions in the
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15 information recorded in addmo_n to the normal play video information that has been recorded
in the tracks. As a consequence some portion of a track, such as the portion 122 in the track
124, comprise this trick play information, which should be scanned and read by the head 52
in the trick play mode. More specifically, a band denoted 126, which ruﬁs in the longitudinal
direction of the record carrier 40, is formed having the tnck mode information, in the form
20 of the groups described above, included in the tracks. '

It should be noted here that the video data recorded in the tracks for the normal
playback mode comprises data reduced video information. In the case that the video data is
MPEG video data, it should be noted that, to realize such data reduced video information the
information corresponding to one picture is intra encoded so as to obtain so called I-frames.

25 A higher data reduction can be obtained by carrying out a_nj.i'nmrframe encoding on two
pictures, resulting in an I-frame for the first picture and a P-frame for the second picture.
For recreating the two pictures an intraframe decoding, inverse to the intraframe encoding,
must be carried out on the I-frame information, so as to regenerate the first picture, and an
interframe decoding, inverse to the interframe encoding, must be carried out using both the

30 I-frame information and the P-frame information, so as to regenerate the 'second picture.
Thus, the normal play video data recorded in the tracks comprise information relating to
sequences of I and P frames. Further, B frames are present in the séquence, which B frames,

in the same way as the P frames, cannot be decoded on its own but need information from
other pictures. For a further description of the MPEG information signal standard, reference
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i nformation stored in the hatched portions in the tracks
shoul ¥ bdragks.ed here that, if the recording arrangement woul d have had the

been present o 2 ey By o deBlnicaly o R e e MELRnd RHaRdBHE
real i zed The rbbo;-dhxgaai-mgemeﬂtlcdaipﬁmdan lirgput terminal 11 for receiving the MPEG serial
datastream for recording in the tracks. The input terminal 11 is coupied to an input 12 of a
*normal play’ processing unit 14. Further, a ’trick play’ processing unit 16 is provided
15 having an input 17 also coupled to the input terminal 11. Outputs 19 and 20 of the ’normal
play’ processing unit 14 and the ’trick play’ processing unit 16 are coupled to corresponding
inputs of a multiplexer 22.
An auxiliary signal generator 24 is present for supplying the auxiliary signal
information for storage in the tracks. Outputs of the multiplexer 22 and the generator 24 are
20 coupled to corresponding inputs of an error correction encoder unit 26. The error correction
encoder unit 26 is capable of carrying out an error cofrect_ion encoding step, denoted ECC2.
Next an error correction encoding step, denoted ECC1, is carried out in an error correction
encoder unit 28. | |
The recording arrangement further comprises a generator 30 for adding theID
25  information, for adding subcode information. After combination of the signals in the
combining unit 32, the combined signal is applied to a unit 34, in which an encoding is
carried out where each time 24-bit words of the incoming bitstream are converted into 25-bit
words, where sync information is added. | _
The 24-to-25 encoding carried out in the encoding unit 34 is well known in the
30 art. Reference is made in this respect to US patent spec. no. 5,142,421, document (5) in the
list of references. This document also a way of adding the sync information to the
datastream. |

An output of the encoding unit 34 is coupled to an input of a writing unit 36, in
which the datastream obtained with the encoding unit 34 is recorded in the slant tracks on the
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Before a further description of the ’trick play’ processing unit 16 of the
recording arrangement of figure 18 will be given, first a schematic descnpnon of the
15 repreducing arrangement will be given. : :
_ Figure 19 shows schematically an embodiment of a reproduction-arrangement
for reproducing information from the record carrier 40 obtained with the recording
arrangement of figure 19. The reproduction arrangement comprises a reading unit 50, having
at least two reading heads in accordance with one of the scanner configurations of figure 1,
20 for reading information from the slant tracks on the record carrier 40. An output of the
reading unit 50 is coupled to an input of a decoding unit 54, which carries out a 25-to-24
decoding on the signal read out, so as to convert 25-bit words in the incoming datastream
into 24-bit words. Next, after having selected out in the selector unit 56 all those information
that is not required for recreating a replica of the original MPEG datastream, an error
25  correction is carried out in the error correction unit 58. It will be clear that the error
correction carried out has two steps. One error conecnon step based on the ECC1 and one
step based on ECC2. _ : '
The output terrmnal of the error correction unit 58 is coupled to an input of a

'normal play’ processing unit 60. Further, a *trick play’ prooessmg unit 62 is provided

30 having an input also coupled to the output of the error correction unit 58. Outputs 64 and 65
of the 'normal play’ processing unit 60 and the 'trick play’ processing unit 62 are coupled to
corresponding terminals a and b respectively of a switch 66, a c-terminal of which is coupled
to an output terminal 68. If the reproducing arrangement is switched into a 'normal play’
reprodwctioxi mode, this means that the record carrier is transported at'a nominal speed, that
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portions in the tr [ ]
PO of W%%p@% repiRActibh ble, RE fephodicing Hebefitntis

r ef erence. ns the -record carrier al on ghe [l ne
denot ed B furthércprovided withox tdpe serviovenatrol imeans 7@ whithrgenerates a umanor The

\t)wegggBag?%&t‘or ead | nf or, g?tt*é)?ﬁcaéfm t, heﬁgn%| er réi llas t he gg? hﬂgaghg
and oan T ?ﬁ&‘%g "“?‘ mﬁﬁﬂrr{ﬁ“gt"%?g%e?%“ﬁ%%" %ES%“"S???;‘%E?‘.‘*#‘?‘R?" e ke
[err] Hhd Md]mlmrsmnMem therexample ofofigure 12 and with a seanner eenfigyratiopas
Cerr] Thaer SERGREF 1onn bl A8 xRy e bl ions ' he uBBE pairs
i nformati op, from 2P theeteespguthqwm&hemaplemmgmlwmd mradmen er in
one revol ut¥ of o tKe head drumin the.sit uat | ons f figur C, The
hat ched pmonﬁgmnmaﬁper figune ib the paif of heads Wg&‘t'ﬁ w
SRR o i i B e S 1
track. ppr tgenerates idsumml mghal[such]thamhe portions in the tracks belonging to either the group of
4 tracks T, to T4 or the group of 4 tracks T, to T;, or the group of 4 tracks T; to T, are
- scanned. In the example of figure 12¢c, the control means 70 generates a control signal such
that the portions in the tracks belonging to either the group of 6 tracks T, to T; or the group
of 6 tracks T, to T, are scanned. A further explanation of the functioning of the servo oontrol
20 means 70 will be given below with reference to figure 21.
' It should also be noted that the previously mentioned document (6) of the list of
documents gives an extensive description of the reproducing arrangement as far as the
*normal play’ processing during reprbducing of an MPEG information signal is concerned.
In document (6) in the list of documents, an explanation has been given how the |
25 °’normal play’ data supplied by the normal play’ processing unit 14 has been stored in a track
on the record carrier, .such as a record carrier of the DVC type, by means of a recording
arrangement, such as of the DVC type.
More specifically, figure 20 shows the format of a track 1 on the record carrier.
‘The left end of the track 1 in figure 20 is the start of the track and the right end of the track
30 is mererminalpartofthe track. The track comprises a number of track parts. The track part
denoted by G1 is the pre-amble track part. An example of the preamble track part G1 has
been described extensrvely in reference (D). S
The track part G1 is followed by tracking tone recording part TP1, which is
denoted by ITI (insert timing information) track part and which contains a tracking tone,




figure 8c. Now the folloving can be said about the contents of the track

portiongpdankesg track 30 [err] in figure 8a and the tr 3gffigdfiobls and
[err] in figure 8c. The hatched portigg in the track T3 in figure 8a can

have the sanme contents as either the hatched portion in the track [err] (in
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[err] In 8a, and the hatched portions P3 P4 in e tracks
[ﬁm% mnd'lpegdit gapSpeis followed by rar wagkopart T84 mmnmm?ﬁﬁ’r antlb;whichhow; in

r . r : C L in r W en sai
Eaa(ral i ﬁ%ﬁ%e%kg%%@hﬁ%@t *\%h%glaﬁs@ﬁtg at\apg%@aﬁg? €and [err]
in fi Gnformation arkd 4 kable oficerittnts (FOTH W'ui&l@ishaﬁﬁhﬁddm?rﬂlé%ék%m 4 in{

figure 8d. That is: the hatched portion [err_l]Pin the frack [err] has the
same canbesaid that thespquencs, erdes dn ivhich the parts TP1, TP2 and TP3 occur in the tracks

may be different. .

15 The contents of the sector TP3 is given in figure 21. Figure 21 in fact shows
schematically a number of 149 horizontal lines, denoted by j=1 to j=149, having bytes of
information stored in it. The 149 lines are in fact 149 signai- blocks (or sync blocks) that are
stored sequentially in the recording sector TP3. 90 bytes of information, denoted by i=1 to
i=90, are stored in each signal block. | -

20 The first two bytes (i=1 and i=2) of each signal block form a synchronisation
pattern of 2 bytes long. The following three bytes in each signal block form an ID code,
comprising amongst others information which indicates the sequence number of the signal
block in the recording part TP3. The last eight bytes in the signal blocks form horizontal
parity information. Vertical parity information is stored in the storage locations i=6 to i=82

25 inclusive of the last 11 signal blocks. | - _

In accordance with the present invention, bytes of ’normal play*. information
generated by the *normal play’ processing unit 14 and bytes of *trick play® information
generated by the ’trick play’ information unit 16 and encoded in the encoder 34 are stored in
the storage locations i=6 to i=82 inclusive of the s1gnal blocks having the sequence numbers

30 j=3 to j=137 inclusive. Bytes of auxiliary data are stored in the storage locations i=6 to
i=82 inclusive of the signal blocks having the sequence numbers j = 1, 2 and 138. The
signal blocks are stored sequentially in the track part TP3, starting with the signal block -
denoted y=1, followed by the signal block dendted j=2, and so on until the signal block
denoted j=149. | | | . -



15 portion P3 in the track T6 (in which case the hatched portion P4-in the
track [erriyddsmaggs needed, or can be used to store other i nfpenayiBddpais n
it), or the hatched portion P4 in the tragk [err] (in which case the

hat ched portion P3 in.the track [err] is not needed, or can be used to

store other infornpgd g0 f&%ﬂ‘?g gr?-ir# %’ag - ed '

and P4 in the tragglgéierrl 5a&r?k err n fﬁgur g‘“%%&”%?@ e%’gfrrp%%, 9%5&?‘
hal f as |bertgletexti datamgrraontrol dagat her the 20 sane information as stored in

t he hatched porti err] in:t track [err]. F i ghbour,i.n roups .of 8
tracks an ident ifc;‘h{'?"gelpef i “Fé%r‘%é’éhﬂ Wﬁ?@@%‘l‘ﬂ__ _o&?_:,'al“ﬁﬁlbﬁose
groups Aassdréd iNQ differéRt Poeatidh in"thé inteMcty S Referélice i) thadk ¢4 RES réipedt tb Wocthe
information, so as to realize a trick iode reproduction at a tape transport

speeddi)f (ﬂ);rﬂsu;qda, where) the ayxiiary,data is storedcin the memary partodenoted bynBILf i Eur ez
3 8 T ) : , ;

For “repr oduci ng. ar VIR SREIB4R5s Syhe bIBGE Btts Tundk hoksndliay Ghformfiet 5 ™
figure | atrick plh?’eifnmeﬁ. Dodiméiit'(6) extensively desciibes! the stdrapd1of Hienbfihal play’

configuration of figure 1c. This results in the track format as shown'in
figure B@fmogﬂba'p signa} (ot syarksblogkSaot ed T2 to T9, the hatched portions

bor t1 ons. shown i n TRovEAH o] S shoid the' i SR iopation & GRStenal 0\ oy
30 ptotiblecksP3 and P4 in the tracks [err] and [err] correspond to the
becn sai d car| i or ORY Tl Btk denofen g i k.8 1ahe slghal Placisiinpreddiyg 800
P, Al o e e e YO e oS hE ety 00" i
t he sane infomnmation generated by the feick play’ progessing unit 6. From idocumenti(6) itrcah bei n
whi ch casg kRtoddhs (ke ﬁ(}&rtwo%]ytgf‘mi ich '$enhi G156k Ark teServed for the insertion of all
15 kind of additional data, such as a signal block numbering and/or an idenﬁﬁcaﬁon identifying
the signal block as containing either ‘normal play’ information or ’trick play’ information.
So, 75 bytes remain available in each signal block. The trick play’ information could thus be
stored in a number of those signal blocks that are located in the track portions identified
above with reference to the figures 2 to 15. |
20 It should be noted that, during reproduction in a trick mode, no full blocks of
data as shown in figure 21 can be read out of a track during a scan by a read head across
said track. Only a number of directly succeeding signal blocks can be read out in such a
situation. As a consequence, no error correction using the vertical parity information can be
carried out during a trick mode. Only the 8 horizontal parity bytes in each signal block can
25 be used to carry out an error correction, which error correction is however less powerful
than if an error correction on the horizontal and vertical parity bytes would have been carried

out. .
In order to further protect the ’trick play’ information against efrors_that can'
- occur during the recording and a subsequent reproduction step, an additional error correction
30 . encoding step is carried out on the 'trick play’ information so as to obtain an error protection
encoded *trick play’ information signal. This additional error correction encoding step will be
explained hereunder with reference to figure 22, 23 and 24. | | |
First of all, a further explanatios: of the servo control means 70 of ﬁgﬁre 19
will given. As has been said abové, during read out in a trick mode, only a number of signal



20 not needed, or can be*usedto store other information in it), or. the

hat chedyBokhgpe [err] in the track [err] (in which case ppgykualogsigd portion
[err] in the track [err] is not neededp or can be used to store other -

information init). As an alternative, the hatched portions P3 and P4 in

the t ipp6dis s&&e@aﬂmtmwﬁéﬁmewrﬁtﬁa&ﬁ ﬁéagaﬂﬁ be hal f
on as St ore

as long and conprise 5 together the sane i nformt In the

hat ch@tgngblopbm omthetherizentak parity biytes insaighblock canybe cartied out. This n‘auks an-
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four times [err The sane exerC| se gs has been carried_ out wth reference

to¥iddeésde rmewmgoznm mmms%\'ﬂqgeamkled out

for t f,g],alt 6'19&1 ure 9a
and 9?5 | or er to ena aHr% nuslm?%r tl mes&ferrﬁs tric m)de m“g
r epr odderitifyy i whichoteackndnd inawhioly lecatios in altack(thmngnal(hltx!kmstmdmt hés figure

é?,fior t he scg&‘n conf| raslégn of fj 3;‘6‘1’1#%@5%’? £ S Mggg:kgwatlon
group m&hﬁ)EQﬁ moﬁffh%ﬁﬁaﬂiﬂl sQtdred.” As atrEﬁ\lP@tfeBQHe Bakk Hﬁﬂsﬁl{e d the@nd

[err] in the tracks [err] and [err] are th dane as the portions

shifhn signal hlock number fle not coineide avith) the rreqm@drmckammm andisignabiblockt i on P3 in

1 ack Tttt et el U ForfHl A e MECootRat REB A o dorBlstndl T
hat cheslogkodreisédd & r] in the track T6 has the sane contents as the hatche

portion [ert] in the 20 track [err in.that case the hatched portion P3
need not be pr cEigute 22 showscsch Y #8rembodiment of the [teick play’ @rogessingr esent

Sg(rjtfgﬁé % aﬁg%@}d%%ﬁhg onsﬁw(i?here E)l;&érglh@ﬁort |evve§%n t he

t r Bck 82i ofea ttrick play’ information extracuon umt 80, an output 84 of which is coupled to an
input 85 of an error correction encoding unit 81. An output 86 of the error correction enco-
ding unit 81 is coupled to the output 20 of the unit 16. The unit 80 is adapted to extract the
trick play’ information from the information signal, that is eg. the MPEG information
signal, that is supplied to the input 17. This means that, as explained earlier, the I frames are

20 extracted from the MPEG information stream. The error correction encoding unit 81 carries
out an error correction encoding on the "trick play’ information. The error correction
encoded “trick play’ information signal is supplied to the output 20 and will be stored in the
75 bytes of a number of signal blocks. |

Twopossxbleerrorcorrecuon encodmgsthatmbecamedoutm the error

25 correction encoding unit 81 will be discussed. In the first error correction encoding an error
correction encoding is carried out on eg. 67 bytes of trick play’ information that will be
stored in a signal block so as to obtain (in this case) 8 additional parity bytes, see figure 23.
Figure 23 shows the contents of one signal block, that is the contents of one horizontal line
in the figure 21. The 77 bytes available in each signal block are now filed by the 2 bytes

30 discussd ealier that contain additional identification information, next 67 bytes of "trick
play’ information, and the 8 additional parity bytes. .

Another way of error correction encoding is explairied with reference to figure
24. Figure 24 shows a sequence of (in this example) 25 signal blocks having 75 bytes of
trick play’ information stored in each of them. In the vertical direction in figure 24, an error




For nei ghbouring groups of 8 tracks an identical track format is present at

the same | Gggbikgipg1i N those groups as in the group shown in pCpIBSHOZ3 for
the storage of trick 25 node information, 3% as to realize a trick node

reproduction at a tape transport speed of mnus four tines [err]. As an

al t er nat :c Véorrection bﬁ?ﬁmimﬁaﬁe%bg?muﬁhgmgnMSMpM(ﬁ !ignaisbl?]cksaﬂabl e
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tracks T2 aoﬂadiﬁ cﬁffaenmadamem,tahdotgaas:dmngmrmckrpia)éhmde alhtheHnformation

T2 and 3 |n f| re. 8a, The hatched portion P3 in the track T7 has the same
content2 Mﬁ% portion [err] in the track T3, in that case the

hat ched port [ on P4 mgg%g@saﬁmme‘ﬁhg' hed HekiplagT proeBssing urit 62 of theack

[err] has the same contents as_ the hatched portion 2 in the 21 track

‘T2, in thareproducingarrangementcofifigure d9. ks input 61is coupled r-inphts of @ detegtomunit B d
orti on poandch eleciutugt 9T e HERERE pRf S0 Sadethe o Bkt Tadrbbe i i it
therefore iﬁ@hﬂb@iﬁ e two Bteslin the isiphal blocks, ddmdmﬁgﬁﬂ‘dZmes taddo infbhowhich
groups of 8 tracks an_identical track f resent at the 5 'sg

| ocati d8s 1dﬁnmﬁr@§engnfeap§u%l 3!9&6%0 prising 6 9B°“%‘rpl%¥1£m or
storage ofslipd @i&;ﬂpﬁs ‘l‘ﬁis%&ﬁiﬁc%on Signdtls Rteh oty isclsdel i ’&f&ﬂﬂf‘nt ). In

reproduction a ransport spe m nus our t1 nes
response to the detection of a signal block as comprising ’trick play’ information, the

detector 90 generates a detection signal at its output 97, which detection signal is supplied to
a control signal input 98 of the selection unit 91. In response to the reception of this

15 detection signal, the selection unit 91 selects the signal blocks comprising the ’trick play’
information from the datastream applied to its input 99, and supplies the so selected signal
blocks to an output which is coupled to an ihput of an error correction unit 93, which carried

out an error detection and correction step on the data applied to its input under the influence
of the additional parity information shown in figure 23 or figure 24. The error corrected

20 ‘trick play’ data is supplied to a ’trick play’ decoding unit 95 in which picture information is
retrieved from the information received for display in the trick play mode.



Figure 10a shows a conbiration of the formats of figure 8d and 9b, so as to’

real i zegk ick modes, that is: the 4 times [err] tri%’ﬂ@gﬁo the -4
times [ﬁ%ﬁlck node. 10 Figure 10a shows again a group O O?r?gcks
[err] to [err]. The portions denoted [%4r] to [err] correspond to the
portions [err] to P4 respectively showm in figure 8d and the portions
denoteM’Qﬂcfsto [err] correspond to the portions [err] to [err] -

respectively shown in figure 9b. For nei ghbouring groups of 8 tracks an
identical track forrmat is present- at the sanme | ocations in those groups as

mfthe(lgr oup igﬁnmpem?n@ntaﬁplﬁmoﬁ?m 4925704 (PHIN 130546) r i ck rr?de :
i nformggion, so as to realize.a tri 0 on at a tape
transg&)t speedEBFoPﬁF% patgptapplication: po; ﬁ?@gﬁfé‘ﬁ#&éﬁ)re 10b shows a

conk |on of &W realize both trick
rmdes hat is: |rres£)‘%per trlg%%%ggspdﬁﬁhgs-- times [err] trick
nmode. @)gure 105@&&&@&%@”&@ Specification k Prift do¢ument,| Eebrjary22;
portions denoteg?éfrr] to [err] 20 correspond to the portions [err] to
[err] respectiv *shown in figure 8e and the portions denoted [err] to
[err] (%rresponws Patértaspldfititionond. 5,142,471 (MHN]13.53pect ivel y shown in
figure 9a. For nei ghbouring groups of 8 tracks an identical track format is
pr esenf6 )at t he $Enpatens hmgn sﬁn%%e groups as i n PHN $#.84®) shown in

fi forl%téﬁt%@ ﬁﬂﬁq mation, so.as to realize a
tl’lqgk de repro ron“at a tépe ?h spolt spéed . of pI us and m nus four 25
times (®rr]. FIW tehapplication . 5090394 (PHIN 18(668)s shown in figure 10a

o or nSBi o ovePelgian gk Sppidaon o S5 TG BENIA 418 2 cume (hat ol |

information included in the portion [err] is also included in the portion
[err], so that the portion [err] has been |left out. In the same way, it 30
is assumed that all information included in the portion [err] is also
included in the portion o



[err], so that the portion [‘err] has been I eft out. For neighbouring groups
of 4 tracksy@gspgeenti cal track format is present at the sanep¢TIBISHORIS |n

t hose groups as.in tThe group snovvn umlgure 10c, for the storage of trick
nbde |nforrrat|on tri c¥3node reproductlon at a tape
transport s eed of plmﬁ ﬂLEHr times [err]. Further, those groups
may conta sane |n orn'a w Il be apparent, ot her formats are

al so possible for realizing the plus and m nus four trick node. 5

Wthout giving a further derivation, reference is nade to figure 11 which
shows an exanpl e of a group of 10 tracks [err] to [err] for realizing a 5
times [err] trick node in either the forward or the reverse direction. The
contents of the portion [err] is equal to the contents of the portion [err]
and the contents of the portion [err] is equal to the contents of the
portion [err]. 10 For nei ghbouring groups of 10 tracks an

i denti cal l rack format Recopdipgamangementdor recording atdigital videor signab in glant tsacks s

in the gro sho n fi urel for he node i nformation,
so as to r V\%”t @g#&e@%%@bﬁs@ sport speed of
pl us and miﬂlﬁn ﬁttéﬁniﬂal‘ﬁﬁ'lfe@él(rh tﬁ:ﬂi(fiﬁlﬁi&éo&igﬁm the track format for a 6

times [err] tI’ICk node in the forward 15 direction. A group of 12 tracks

can be i denchannelencoding mans far chanael caeoding the digital wideo gznﬂhie asfto pbtain acks.
'Cl'ggfgeggo %@P@éfﬁ'ﬂi %9%5%?‘ gur eﬁai%fé&o the ;8; rr:?;:‘ OtnheOf
portions [-ewfiling niean$ Gdrr\}rnnng the channel signal in the tracks, the writing means comprising at
' least a first and a second writing head havmg head gaps of different azimuth angles and
- located at the circumference of a rotatable head drum,
characterized in that the recording arrangement is further provided with
10 trick mode information generation means for deriving a trick mode video signal from the
digital video signal, the channel encoding means being adapted to encode the trick mode
video signal and the digital video signal so as to obtain a composite channel signal at its
output, the writing means being adapted to write the composite channel signal in the tracks,

that, for realizing a trick mode reproduction in a reproducing' arrangement having reading

15 means for reading the éomposite channel signal from the tracks, the reading means having at
least a first and a second reading head located on a head drum such that the two heads are
either located separately from each other at an angle around the circumference of the head
drum or form a head pair of two rigidly connected heads located side by side, the first and
second heads of the reading means having gaps with an azimuth angle which is Substantially '

20 equal to the azimuth angle of the first and second write head respectively of the writing
means, the transport speed of the record carrier in the said trick mode being n times the
nominal transport véldcity during normal play reproduction where n is an integer and
comprises a divisor number p iarger than 1, the channel encoding means are adapted to
encode the trick mode video signal in such a way that in a group of 2p tracks the encoded

25  trick mode video signal is recorded in a portion of a first, second and a third track in said
group of 2p tracks, the first and second tracks being nei'ghbouring tracks, the encpded trick
mode information stored in the portion of the first track being different from the encoded
trick rrxode information stored in the portion of the second track, the encoded trick mode
information stored in the portion of the third track being equal to at least part of the encoded

O P



in the tracks [err vely. Figure 12b shows however the
f or mat vob 95/28061 e mmﬁm; um‘ﬂmma tinmes inside the groPgIIEISAR18r acks. As
a result, track por{ienstferr]sto" 20 ggerr] are present in the tracks [err].
respectlvely, where the information contents of the -portions [err] and
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cont eSB! 9" %f U thegroup gtzs@cgagleémérboﬂwﬁ?&ﬁn r’ﬁ%@ g acks
can bgpdcdé Al iumbed of p-2 etk frdmbthe thik® tidcle 9r oup of tracks [err] to [err],
or a roup a group of tracks [err] to Jerr Those groups have the sane

3 imechin

f oPne®- and al so t hdkesarding arrangemend as clsim dchatacterized inathat thegel y
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to [ em}nmmd\fera}: theHeddewith whicl therihformation isosipred Gh the poxlﬁan[dfrsbid o dfer ]
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and [err] to [err] were already the sane. Now the portion T3 +" is shifted
from the #5t AR seeopd tacks.ack in the next group of 12 tracks to the sane

Posi tfon | a ¢ raciconing Eengchien B blaified & iy 17 2rf habelebiied WAL
t @ t ferciealizing acecdnak u'tckemqlmprmtucmmukmﬂepwdmgwmﬂpmaﬁ wlemmponl to
oo e i e Pkl o S i
: n E) PZ;IPFW bufifg hbrmdl P4y réppeduction, the titl HdReE informifor geéiiekation  théans 'bafig
further adapted to derive a second trick mode video signal from the drgrtal video signal, the
. channel encoding meansbemgadaptedtoenoodetheseeond trick mode video signal into an
15 encoded second trick mode video srgnalrn suchawaythatmsardgrouponptracks the said
encodied second trick mode video signal is recorded in a portion ofa fourth, fifth and a sixth
track in said group of 2p tracks, the fourth and fifth tracks being neighbouring tracks, the
encoded trick mode information stored i in the poruon of the. fourth track being different from
the encoded trick mode information stored in the portion of the fifth track _the encoded trick
20 mode information stored in the portion of the sixth track being equal to at least part of the
encoded trick mode information which is stored in the portion of one of the fourth and fifth
5. Recording arrangement as claimed in claim 4, characterized in that, for p
being an odd number, in the group of 2p tracks the neighbouring fourth and fifth tracks are
25 spaced anumberofp—2tracksfromthesmhtrack

6. Recording arrangement as claimed in claim 4, charactenzed in that the
first and the second tracks are different from the fourth and fifth tracks in the group of 2p
tracks. - .
7. | Recording arrangement as claimed in claim 6, characterized in that the

30 portions in the first, second, fourth and fifth tracks are located at subslantlally the same -
position in the tracks.
8. Recording arrangement as clarmed in claim 4, characterized in that the
information stored in the portion in the sixth track is recorded with a head having the same
azimuth angle as the head with which the information is stored in the portion of said one of
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oh in the portions P3 r] now comes too early, so that the
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the format of figure 12a, in the formof fhe portions [err] to [err] in the
tracks [ etpd fodipl ahld SRS RESE vel Y- Figure 12c shows however the format of

figure 12a repeated two tines inside the group of 12 tracks. As a result,

track por®ions [err], [Rem}‘dmgrdrr@ngerr]enaaechnmeémclmmﬂhé ﬂrr'haihardcwnzbd&ndlat

t t t 12
oL SR W, 1 SR b g5 5 e R st
[err] ands{‘W9Q},@m {iethk tfaRksrAL | On contents of the portions

[err] and P2 are equal . w groups of 6 tracks can be identified in figure

12c, ndrell). a group of Receuling pmngememt pe claimedsirbelain dn 6 tg'rmqhmytermd ruatﬂas
have t he sane f t I on. But

the porti 8&%4&%@3’ g‘ﬁ)?‘ng‘ Ct '§ ‘b%??"l‘rﬁg?%a@ flfélctﬁaqkﬁ af‘hg’cﬂ

group of . %ﬁbiﬁﬂtﬁnyiﬂewné itiéiin thetrackeon in the track [err] in the frrst
group of 6 tracks [err] to Tf, which position is the sanme position_ as

the positildn of the porwl{‘&ﬂﬂfngmhés tlaimed jneelaim 1, @ arnf, chagagterized in that

por i ona. {10 A1 xR ok U g BAtRs T e A e p0EH SllPRREIRUMT o,

from ti0e substantially ¢che hmpmudmm thettagks and ﬂiaDtHerd?ﬁomin e dthedst tdrd ogeki ive

format of fi re 12b, or 12 es I n i.cker _l.ockin n urrng read
out in thiP ﬁaﬁﬁmg‘@“ 33“5?“ of the, parp “ﬂ‘ﬂs‘g

than sear gliognd ,}&Es.a group of 4 or a group of 6 tracks. See also the
di scussion given below. Figure 13 shows the track format for a 9 tines
[err] tridR. node in thMMMmthmM&er&Wmﬂm

node i nfornation. cou ned.in th ac, ti,on e tracks
(ot ang itk et Biinben St R0 Brions i ae fotf o4, sy trpdsSiits, B0
15 substantially the same position in the tracks and that the portion in the at least sixth track is
located in a position in the track different from the position of the portions in the fourth and

fifth tracks.

13. - Recording arrangement as claimed in anyone of the preceding claims,

characterized in that, if n/p is an integer unequal to 1, the group of 2p tracks is repeated n/p
20 times. | |

14. Recording arrangement as claimed in anyone of the preceding claims,

characterized in that the trick mode information generation means is further provided with
error correction encoding means for carrying out an error correction encoding step on the
trick mode information. ' )

25 15. Record carrier obtained with the recording arrangement as clmmed in one
of the precedmg claims. '
16. Reproducing arrangement for reproducing a digital video signal from slant

tracks on the niagnetic record carrier as claimed in claim 15, characterized in that the
reproducing ai'rangement comprises

30 - reading means for reading a composite channel signal from tracks, the reading means
comprising at least a first and a second reading head having head gaps of different azimuth
angles and located at the circumference of a rotatable head drum, the composite channel
signal comprising a channel signal and an encoded trick mode video signal, |
- selection means for retnevmg the channel signal and the encoded trick mode video signal



I s needed in order s on exactly those tracks that contain
t he pomo ssnesoclf trumaluﬂmﬂﬁml on. Therefore, a gr ®qI/mEBHs/AR13 r acks i S
vi si bl e where the n e ﬁaack portions having hatched Iines -
frombottomleft to top right is the Sane, and where the 30 information in

the track,porti Vi . ched lines fromtop left to bottomright also
have L @W&i‘rwg@ﬁ ent. The information contents in the portions
i n t hechdnhekgechding| medig for!channeldecodingthe thahBiel &ighdl Soias th btk aREgtEd t WO

tinmes. That is: the information contents in the portion in the track [err]
is repideesigngla the portions in the tracks T7 and T13 and the information

cont ent.s.,j s DOrE inR: : ' Whi oy ares t ) i's
¢ apeat BipK fiol 188 sigeal ecofing Wiedris 76t Secdicy Wie Eeqdid o Bicte i OB '
t h& 9sd asrwsoljtainrd second kigitatiwideo Isignal;cord carrier speed can now be
controlled in such.a way that .the heads |qck.on one of the three pairs of
{rack- BB POIRh Tl Sur Sifplvie, the Sietl il tipnat 0F S pecgnd digial 3icen sfevel, o

tri ckif'igesdr & HickP d&nwawmt&gwsdngh tihés feads.
Because of the fact that three positions within each group are present to

| ock néminiaktrassport, velocityeof] the recoed camtier, the read means arecidapted torireag theat t he
Cor ) et bisk ot Htorarad 5 3he Boren o ok B i of 51 eriop & 2R et i
PA0r Sby #icahebf theofirst hiead! dndiCte rBad Eacdded tdicieinode infoiiRationdFERUAS poftidn iEr OUPS
of 18 tracks. Assumi ng that the scanner configuration is in accordance with
f i gur eitheg the second track or the third track by means of the second head, where p is a divisor
number of n larger than 1. o . o (
17. Reproduction arrangement as claimed in claim 16, characterized in that
the trick mode video signal decoding means is further provided with error correction means
15 for carrying out an error detection and error correction step on the trick mode information
read from the tracks. ' o B '
18. Reproduction arrangement as claimed in claim 16 or 17, characterized in
that it comprises servo control means for controlling the record carrier speed so that the first
head scans the portion in the first track and the second head scans either the portion in the
20 second u'ackorﬂleporﬁonintheﬂlirdn'ackina_ch gtoup.




t he heads A B can scan eithér the portions in the tracks pairs [err] etc,

or the trawgosasde [err] etc, or the track pairs [err] (notpefvsysioo2istc in
t he subsequent groups of 18 tracks. As can be seen in figure 13,  trick node
ihformation for the -9 tinmes [err] trick 15 node can be inserted in the
internedi ate tracks, in an equival ent Kﬁ? r as explained above. Figure 14
shows the track format for a 27 tines er trick node in the forward
direction. One could argue that the trick node information could be stored
in the track portions of the tracks [err]. However, in this case, an even
larger lock- in tinme is needed in orderAtd]| ock the heads on exactly those
tracks that contain the portions 20 of k nmode information. Therefore, a
' tion in the track portions

_|nfornat|on contknt. The information
acks [err] 25 Jand [err] in the group of -
That is: thg information contents in

bottomright also have the sa
contents in the portions in th
54 tracks is thus repeated 8 ti

the portion in the track [err] i epeated in the portions in the tracks

[err] [err] and [err] and the infor i Ents in the ti g& in the
tracks T2 and T4 (which are the sane)™ peated in the i*0 i n the

tracks [err] [err]. 30 During reproduction in the 27 times

[err] trick node, the record carrier speed can now be controlled in such a
way that the heads | ock on one of the nine pairs of track portions (to be
expl ai ned here below) in each group, so that the trick node information
recorded in each group can be read by tmp heads. Because of the fact that
ni ne positions

y
FIG. 1B
Al Bl

1".

FIG.1C



wt hin each group are present to lock the heads on, a smaller |ock-in tine
IS requi r edw0 95128061 Assunmi ng that the scanner configuration igciibes6ees dance
with figure 1a or 1c, a head pair [err] can scan either the portions in the
tfacks pairs [err] etc, or the track pairns [err] (both not shown); etc, or
the track pairs [err] (both not shovvn)%(éﬂg[ or the track pairs [err] (both
not shown), etc, and so on, in the 5 subbsequent groups of 54 tracks.
Assum ng that the scanner configuration is in accordance with figure 1b,

t he heads A B can scan either the portions in the tracks pairs [err] (not
shown); etc, or the track pairs [err] (both not shown); etc, or the track
pairs [err] (both not show); etc, and so_o in the subsequent %roups of 54

tracks. As chpTpelpeenlgdyiigurelps, T3 T],'Egznﬁiggi nforTr]aT% 3 floy Tghe Tg27
ipk)1 n i nsgrtled § n [ [

times [err] gri jde) ,c be)i ns{ e inte At el t rjacks), in an
equi val ent nge{las~dk{dided d L L3 showgl alsgipined {éik
format for and ? in the bClion.
The trick or tlhe i £k no¢ B, Il NE bdlip the
groups of 6 lay as al yth refe e| 5. The
groups of 6 ; tled by |[ ¢3A = in i trick
nmode i nfor gt i & g 9x ][4 5§ §§ P IS | b groups
of 18 trackg expll ai n¢eH =8 e[ ence .| The
groups of 1§ ted|b Fr] in Thejtrick
nmode i nf or e r] qri cl udedlA pk bf 54
tracks, int ned|w o fi / pneg such
group of 54 l
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shown in figure 15, but not conplete, and is denoted by [err]. 20

As can be wwames/806ff i gure 15, the length of the portions for gdiaByséozes!s
trick node velocities decrease for increasing trick node velocity. This for
t he reason that for higher trick node yelocities, the angle between the
track and the path al ong which a head %} ié}ses the record carrier

i ncreases, so that a shorter portion of “‘each track can be read. As a
general conclusion for a trick node having a velocity of the record carrier
25 of n times [err], a group of 2p tracks can be identified in which the
trick node is stored in portions of tracksTin]a group. p is a divisor of
the number n_ As an exanple, assune that_n'Gs 30. Divisors of 30 are the
nunbers 2, 3115, % 10, 1% Tgd 30, Epdgi dentliff T9 dgodms Tgf Iq

, 0 ' 2

tracks, or g acks racks

tracks, or d ks, : R@ t r ackl 50
tracks. In no iit canj3( it th Copt ai ned
in one group ils the|nip hCCOr ekanpl e
of figure 14 t hat racks @ nt haying

t he same inf fo) 1 infthe Orlipns. ‘ shpu| d be
noted that, e nensat ¢ S ati es i npE )& sysfem

whi ch shoul d |6 gt h of |t bty on|t B8 556 | n| t he

26 groups, ijt EES=bd ek dred t ¢ : =Y i bk nogle R t pat
nmust be storjed ik [¥% pOrti ong | - numnb¢ D | hat
also in the l{ag8 [acclr at ¢ posi J t he A Walys read
the trick ng rom|thelt bNs
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Figure 16 shows the record carier 40 having a nunber of slant tracks
recorded SwayesagestFi gure 16 al so shows a path, denoted by tPETIBISN0RISCE
nunmeral 120, via which path one of the reading heads denoted 52 scans the
record carrier in a trick node. Wien s |ng the r cord carrier along the
path 120, the head 52, which he ad haszzp of the two azinmuth angles, wll
be able.to read information fromonly the even nunbered or only the odd
nunbered tracks. 10 In order to enable a reproduction of video
information during a trick play node, especially in the -case of video
information being recorded in a data reduced form it is required to add
special trick play information in special locations in the tracks such that
those | ocations are scanned by the head 52 for the various transport speeds
for the record carrier that are possible in a trick play node. This trick
play information is special video 15 information recorded in addition to
the normal play video information that has been recorded in the tracks. As
a consequence sone portion of a track, such as the portion 122 in the track
124, conprise this trick play information, which should be scanned and read
by the head 52 in the trick play node. Mre specifically, a band denoted
126, which runs in the longitudinal direction of the record carrier 40, is
formed having the trick node information, in the form 20 of the groups
descri bed above, included in the tracks. It should be noted here that the
video data recorded in the tracks for the normal playback node conpri ses
data reduced video information. In the case that the video data is MPEG
video data, it should be noted that, to realize such data reduced vi deo
information the information correspondlng to one picture is intra encoded

'tiddl -frames. Ay R, Wpgfgr data redlgtliyphe chp be

SO as to obtain ig Wh
obt ai ned by carry ninterfra n od ng on two pi(ct S,) resulting
inan |-frame forxg e_ZM& pi cture\anSFSQ flrdme for 1 <‘.s¢2mz,p.| cture.
Pyt MBS L 1psg, P | S Pae TP,
|'|:—: =] ox - =
= —Pot Pod TS —fPo- = — P+
Pt E 1+ PLNES e N P+
2 | [aLes ] | | o, PeE] BT
Par—ed | o TPy T TS 3- ZE= 5
E; P3-

FIG. 4A FIG.4B  FIG.4C



For recreating the two pictures an intraframe decoding, inverse to the

i ntraf ranewonesespélg, nust be carried out on the I|-franme inf ecrABdsweI3SO as
to regenerate the first picture, and an interfrane decoding, inverse to the
i hterframe encodi ng, nust be carried out,using both the 30 I-frane
information and the P-frane informatioEl/]sg as to regenerate the second

pi cture. Thus, the nornmal play video data recorded in the tracks conprise-
information relating to sequences of | and P frames. Further, B frames are
present in the sequence, which B franmes, in the sane way as the P franes,
cannot be decoded on its own but need information fromother pictures. For
a further description of the MPEG information signal standard, reference

27 is made tol. Qdépnent (4T8|g the i §g of . Fidegre 175 showJga
sequence of, pi /PEe P. The
pi ctures in
i ntrafrane
t hat fol | ov
pi ctures (@O

V|deo ign

signals. DJ f§§ i gure
17 are prod S dat a.
In a trick s SN n a
further dat

recording i ifcal Iy
an enbodi nyg

FIG. 5A FIG.5B  FIG.5C
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The recordi ng arrangenent conprises an input termnal 11 for receiving the
MPEG ser i al wxesesdéleam f or recording in the tracks. The inpu&fjﬁﬁ%hﬁ 311
ig coupled to an input 12 of a "normal play' processing unit urther, a
"trick play' processing unit 16 is provided .15 having an input 17 al so
coupled to the input termnal 11. Cutpqg ‘pg and 20 of the 'nornal play
processing unit 14 and the "trick play' froCessing unit 16 are coupled to
corresponding inputs of a multiplexer 22. An auxiliary signal generator 24
is present for supplying the auxiliary signal information for storage in
the tracks. Qutputs of the multiplexer 22 and the generator 24 are 20

coupl ed to corresponding i nputs of an error correction encoder unit 26. The
error correction encoderg,unit 26 t@ capabl e of errylng out an error
correction encoding ste-4 denot ed \£CC2.- Next an ror corre¢fion encoding
step, denoted ECCl, |s in an error ectjo oder unit 28.
The recording'arrangim onprises a addi ng the
ID 25 information, fpr ode i nfornat | oh. r|c i
signals in the conbihi he conbi ned| s| gha] |}'s| 4
34, in which an §nco 0 Bgt whep a 4
incomng bitstre nto 25- b|t r

9—.
i

LPpformation

I

i s added. The 24- to-25 = d outp cesli ng unit 84 is well
known in the 30 artj na ein t | espec S [pat ent spec.
no. 5,142,421, docungen i tjhg |ist of reference hijs |ddcunment al so a
way of adding the sync| inflor i to the datapty An qut(pyt of the
encodi ng unit 34 is Ecoupl an |i nput of a itilng unijt |36, [i n which the
dat astream obtained with the encoding unit 34 1s' rlecor'ded lin tthe sl ant

tracks on the

FIG.6A FIG. 6B
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28 record carrier, by nmeans ‘of at least two wite heads. The witing unit
36 has onewgfesfgggrscaner configurations shown in figure 1. Pegasssioos1s
correction encodi ng steps, denoted ECClL and ECC2, are needed so as to
ehabl e an error detection and correcti.on in the reproduci ng arrangenent to
be discussed 5 later. No further dechi gon of the 'normal play'
processing unit 14 will be given, as s escription is not relevant for
the explanation of the present invention. It should however be noted that

> ocun?nt (6) in the

earlier filﬁd'ﬁ? at ent appl cati n no. (P

list of docufe Ig and flled A& nane of t Bi can |ves an 10
extensi ve desciigti pn, of th e by di ng apr angge as the 'nornal

pl ay' proce ChetT~rer e an pRE e i S

concer ned. i gatipn er ef ore reference.
Before a fu 5clipt] o "trig ) 16 of the
recording afr gagedit | 0 I gu Il be nepaficC
description b 15| repfo L ar r ange 1.§E gure 19
shows schempt aph enpogi ] of a re g f or

repr oduci ngj i ipnjfro ecord ( i ATt h the
recordi ng a ntjof fi 0. The 1 jgirent conpri ses
a reading u navi pgl a two rg " ance with one
of the scan gurht|o i gure

T4 Tg Tg T10T14 Ty T3 IZ T Tg
=7 =
P ) =

FIG.8D  FIG.8E



20 for reading information fromthe slant tracks on the record carri-er 40.

An out put owotesasgsgadi ng unit 50 is coupled to an input of al’éflpﬂg gunit
54, which carries out a 25-to-24 decoding on the signal read out, so as to

convert 25-bit words in the incom ng datastreaminto 24-bit words. Next,

after having selected out in the sel e08) 191|t 56 all those information
that is not required for recreating a reéplica of the original MEG

dat astream an erro cor ectl. is carried out in the error correction
unit 58. It will. be Ielﬁ tt&t jwrror corremoﬁzcﬁgr’f d dyt Trgas t Wo
steps. One error $t QP Jpsed on the ECC) a) based on
ECC2. The out put t¢g a4 ror correctio Py,{g%bl ed to an
i nput of a ' ngrmnal j unit 60. Furt ~‘Ilt i€ ay'
processi ng unf# having an inp ;S;;.:,ij efd fogt he

out put of the erro 58. OJtputs 6 d F6p—p e[ hér mal

pl ay' processing ufit 60 aHP(2k pl ay' ; B | 'rg“J upif p2lare

coupl ed to correspgndi er | s _Pand b respe¢e®ly of{ajsihich 66, a
c-termnal of whic ‘ 3 dut put t @] 6. | | he [ eproduci ng.
arrangenment is swi gched i 'mal pl ay’ erou t{op (Ape| fhis nmeans
that the record cafrijef i fanspolt+Pad at a nom pal speed, [£hal 29 the
"normal play' proce¢ssil FO i B enabl ed and the swW t chikoh —sPizt ched
|nto t he p03|t|on 5 e teprbduci ng arrangeng sfsimiched into a
"trick play' reproductl d also called 'feature node', this neans that
the record carrier ist pogrAd at a speed ot her t ﬁt:ﬁ om nal speed,
that the "trick play' proceds¥rg unit 62 is enabl ed lahM ¢

Th
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5° switch 66 is switched into the position b-c. For enabling a "trick play'
reproduct i o 98skee1 t he reproduci ng arrangenment is further prggin@eshooss h a
tape servo control means 70 which generates a control signal for
controlling the speed of the record carrjer.40. Mre specifically, the
control nmeans 70 generates a control 3? during the "trick play’
reproduction node for transporting the 40 "record carrier 40 such that, in
the exanple of figure 12a and with a scanner configuration as per figure la
or 1c, a head pair A B exactly crosses the hatched portions in the track
pairs [err] etc. or such that in the exanple of figure 12a and with a
scanner configuration as per figure 1b, the pair of heads A B exactly
crosses the hatched portions in the track pairs [err] ... etc. In the

0

exanpl e of figure 12b, the control neans 70 15 generates a control signal
such that the portions in the tracks belonging to either the group of 4
of 4 tracks [err] to [erri gr- i r:l.n the exanple of figure 12c, the
control nmeans 70 generat esgdbdohdre S|g &l Yuch that the portions in the
tracks belonging to either t €\ gr x of, § tr;cks Ta to Tf or the group of 6
of the servo control 20 I en below with reference to
figure 21. It should al sg -e not a revi ously mentioned docunent
(6) of the Iist- of docune ve description of the

: uz: i Ry processi ng during
repr.oduci ng of an MPEG i nf=e =jcqgicerned. In docunent (6) in
the list of document N ngen how the 25 'norma

tracks [err] to [err] or the Qéoup tf 4 tracks [err] to [err] or the group
I
tracks [err] to [err] areg e explanation of the functioning
EE!E
r epr oduci ng arrange : oy '
ssing uni tFlG a‘t ﬁeen stored
rfecord carr of e DVC type,

in a track on the record [c _ a
by neans of a recordlng arrangene t, Isdch as 'of the DVC type.
P3+ P3_
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More specifically, figure 20 'shows the format of a track 1 on the record
carrier. ThWaesmeo&nd of the track 1 in figure 20 is the staprabosidisist r ack
and the right end of the track 30 is the termnal part of the track.

track conprises a nunber of track part track part denoted by Gl is
the pre-amble track part. An exanple o f(}(g reanble track part Gl has been
descri bed extensively in reference (1) he track part GL is followed by
tracking tone recording part TP1, which is denoted by ITlI ~ (insert tinmng

i nfor rration) track part and which contains a tracking tone, 30

synchroni sation information and identification (or timng) information.
Furt her explanation of the contents of the ITI track can be found in
reference (3). The traolk fart 1 |s.r (Fzrtil ?Wec} by an edit gap &. The edit
gap & is followed by t h bh is in accordance with the
DVC format the audi o si and conprises digital audio
information. In docune his track part contains
parity informtion. fpollowed by a track part TP3 which
is in accordance wth el vj d sigpal recording sector and
conprises digital e ocu P:{qﬁ) it is shown that the

i nformati on generated by '
"trick play' proc?sin
gap &4 is foll owe
conpri ses anongst
relative tinme infor4tat
term nated by theprac

S

h‘ [
-

LY

essing unit 14 and the
higs track 10 part. The edit
"I NDEX and whi ch

sq:;l:r_( as absol ute and/or
ont gnt TOC). The track is
Py
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can be said that the sequence order in mhich the parts TPi, TP2 and TP3

occur

in tWwoes2sedes nay be different.

The comwcenBses/ooRis he

sector TP3 is given in figure 21. Flgure 21 in fact shows schematically a
li nes,

nunmber of 149 hori zont al
information stored in it.
bytes of information,
bl ock. 20

The 149 lin
sync bl ocks) that are stored sequenti al
denoted by i

denot

£i19

—1 to j-

in fact 149 signal
in the recording sector TP3. 90
1 to i=90, are stored in each signa
The first two bytes (i=1 and i=2) of each signal

149, havi ng bytes of
bl ocks (or

bl ock forma synchronlsatlon pattern of 2 bytes long. The follow ng t hree

bytes in each signa

bl ock form an | D code,

i nformati on which indicates the sequence nunber

recording part TP3. The |ast eight bytes in the siggngl
parity information.

hori zont al

storage locations i=6 to i=82 25 inclusive of th

accordance with the pres
generated by the 'norma
i.nformation generated b
in the encoder 34 are st
of the signal blocks hav
i nclusive. Bytes of auxi
to i =82 inclusive of the
and 138. The signal bl og
starting with the sig&l
denoted j=2, and so o

GROUP OF 18 TRAC
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The auxiliary data for stordge in the signal blocks denoted j = 1,2 and
138 can bevhﬁhﬁ%ﬂ?? data or control data. - 1t shoul d be notpedyBesim2izhat it
can be specifie hat the auxiliary data will be stored in a different
l'ocation in the nmenory. Reference is made in this respect to docunent 5
(1), figure 13, where the auxiliary d i|gstored in the nenory part
denoted by I11. Mre specifically, a C ock contains either 'nornal
play' information or '"trick play' informatio .gpcunent (6) extensively
descri bes the storage of tM& 'normal play' imommtion in the signal (or

sync) bl ocks. The invent g ":‘mmﬂilll g%)he trick play' information

in the signal 10 bl ocks.y@n crerroj@deby | =6 to 82, in the signha
bl ocks denoted by j=3 he storage of the "trick

play' information generfat egybyNTT i nfor.mati on generated by
the 'trick play' procesisi né? - A nt (6) it can be understood
that the first two bytes&n ea ' arle reserved for the
insertion of all 15 Ki 65;2 il:lllm 'sych as a signal block
nunbering and/ or an i dent i e4ki i G e signal block as

containing either 'nornfal play
So, 75 bytes remain av inE?&:
i nformati on coul d thus jpegst o™
are located in the trac LT
figures 2 to 15. 20
reproduction in a trick
can .be read out of a tr

trick play' information.
ck. The trick play'

hose signal bl ocks that

e wth reference to the

d that, during

data as shown in figure 21
ad head across

FIG. 14

GROUP OF 54 TRACKS




said track. Only a nunber of°directly succeedi ng signal blocks can be read
out i n suctwowsigbgiati on. As a consequence, no error correct ipgtiyssgogast he
vertical parity information can be carried out during a trick node. Only
the 8 horizontal parity bytes in each,gignal block can 25 be used to carry
out an error correction, which error E@?}giion I's however |ess powerful
than if an error correction on the horizontal and vertical parity bytes
woul d have been carried out. In order to further protect the "trick play’

i nformati on agai nst errors that can occur during the recording and a
subsequent reproduction step, an additional error correction 30 encoding
step is carried out on the "trick play' inforﬁition So as to obtain an
error protection encoded 'trick play' infornmgSron signal. This additional

error correction encoding step wll be explained hereunder with reference
to figure 22, 23 and 24. First of all, a further explanation of the servo -
control neans 70 of figure 1 ATRAR\WEEn sai d above, during
read out in a trick node, onl n STgnelr v 32 bl ocks stored in
the track portion TP3 cancbe , correction in a
si gnal bl ock based on thesior+¢ +-d bl ock can be
carried out. This result ST ad— ' ri ck node
information contained in the sfgnaj hlaock js.c so, the ID
i nformati on contained in the b L= 0 Qf ghe signal block, see
figure 5 21, is detected by th¢ se ”|HP@NF 70. In the ID
i nformation is included a track nugber infprmat]on, and a signal bl ock
nunber information. The sasvo frean AN
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identify in which track and fn which location in a track the si.gnal bl ock
just read Qido ¢ IThe servo control means further has infogcmigogppays What
tracks and 1n at signal blocks in a track the trick node |nfornat|on is
stored. As a result, when the track nunber and the 10 .signal block nunber
do not coincide with the required traq [ er and si gnal bl ock nunber, the
transport speed is controlled such that #he correct tracks and the correct
signal block are read out. Figure 22 shows schenmatically an enbodi nent of
the "trick play' processing unit 16 of the recording arrangenment of figure
18, which has its input 17 coupled to an input 15 82 of a "trick play’
information extraction unit 80, an output 84 of which is coupled to an

i nput 85 of an error correction encodihg unit 81. An output 86 of the error
correction enco- ding unit 81 is coupled to the output 20 of the unit 16.
The unit 80 is adapted to extract the '"trick play' information fromthe

i nformation si t ha the MPEG i nformation signal,,that is
supplied to thg%nput 15243355 means that, as expl ai ned earq'q er, the |
frames are 20 exytracted fropm the MPEG |nfornation stream T~e error

on the

correctlon e

"trick play' [y L am s e N ~~ Nt ric | ay’ :

i nformation s} gnal S e —— \-R"‘"n.. i iggred i the
75 bytes of | ‘\\\\w\ SRS

encodi ngs tha -. 2 uni t
81 will be di \‘\.\\'\3.\5

conection encled aer o umey:

i nformation that mnll be stored in a S|gnal block so as to obtain {in this

case) 8 additional parity bytes, see figure 23. Figure 23 shows t R
contents of one signal block, that ISIFLG (t&nts of one horizontal line
in-the figure 21. The 77 bytes avail abl 'y h signal block are now filed
by the 2 bytes




30 discussed earlier that contain additional identification information, -
next 67 bylxgs trlck play' information, and the 8 additngﬁh?

byt es. Anotheﬁﬁ&g§ of error correction encodlng i s explaine ﬂﬁd #erence
to figure 24. Figure 24 shoms a sequence of (i'n this exanple) 25 signa

bl ocks having 75 bytes of '"trick playus/hL rmation stored in each of them
In the vertical direction in figure 2 error 33 correction encodi ng
step is carried out resulting in (in thls exanple) 5 signal bl ocks of
additional parity information. Thi si gnal bl ocks are now
stored in the track portions disc ssgp T houl d be noted that the
sequence of 30 S|gnal bl ocks can He SRO{»' ¥ flerent track portions, as
|l ong as during a "trick play' nodq a tion 5 can be reproduced.
Fi gure 25 shows an enbodi nent §&f prqcessing unit 62 of the
reproduci ng arrangenent of figure 't¢ - is coupled to inputs of
a detector unit 90 and a sel ector un|t 91.] The detector unit 90 is adapted
to detect identification information ps n the two bytes in the
signal blocks, identified in figure 2B gg=Zgagdd| info', which 10
|dent|f|cat|on |nfornat|on identifies sﬁb I bljocks as conprising either
"normal play' data or 'trick playwdal ah ildentification signal is
extensively discussed in docunent"?G) I n es-onse to the detection of a
signal block as conprising "trick play ¥ ormati on, the detector 90
generates a detection signal at its output] 97, which detection signal is

supplied to a control signal input 98 offthg selection unit 91. In response
to the reception of this = S-T
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15 detection signal, the sel‘ection unit 91 selects the signal bl ocks
conpri si ng twieesreédick play' information fromthe datastream pppfmhdbod@ i S
i nput 99, and supplies the so selected signal blocks to an output which is
coupled to an input of an error correction unit 93, which carried out an
error detection and correction step onlﬁzbugata applied to its input under
the influence of the additional parity formati on shown in figure 23 or
figure 24. The error corrected 20 'trick play' data is supplied to a
"trick play' decoding unit 95 in which picture information is retrieved
fromthe information received for display in the trick play node. 34
Ref erences (1) Eur opean patent application no. 492,704 (PHN 13.546)
(2) Eur opean patent application no. 93.202.950 (PHN 14.241) 5 (3)
European patent application no. 93.201.263 (PHN 14.449) (4) G and

Al liance HDTV System Specifi cat E€m aft docunent, February 22, 1994. (5)
US patent specification no. 5,142,421 (PHN 13.537) (6) US pat ent
application serial no. (PHN 14.818) 10 (7) US patent spec.
no. 5,109,271 (PHN 12.975) (8) kwr opean patent application no.
509,594 (PHN 13.668) (9) Bel gfan patent application no. 93.00. 746
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1’ Recordi ng arr'angenent for recording a digital video-signal
in slant trqgfoxsgesd magnetic record carrier, the recording t
conprising - an | n;%ut termnal for receiving the digital vi dgti)im gnai B -
channel encodi ng neans for channel encoding the digital video signal so as
to obtain a 5 channel signal suitabl e]?flggecor.di ng in a track on said
record carrier, - witing neans for wlt{#ng¥t he channel signal in the
tracks, the 'vvriti' ng means conprising at least a first and a second witing
head havi ng headt gaps_of differeni_ azinuth angl and | ocated_ at the
circunference of\a roflBlabl e head um charact is:l"zed in thalP4he recordi ng
arrangenent is f ther&provi ded with 10 trick de informati kn generation
means for deriving a tnick node video signal fromthe digital Yvideo signal,
t he channel encodi rﬁ.@n e& ng adapt gdadp encode the t P{@ % eo
signal and the di g(?ltal ij Signal so o obtain a co%g,il cth Fuel
signal at its output,TtHhe witrng nea PDEIMy adapted to wite tne
conposite channel signal in the tracks, that, for realizing a trick node
reproduction in a reproducing arrangerﬂghﬁzw readi ng 15 neans for

readi ng the conposite channel signal f N acks, the readi ng neans
having at least a first and a second readi ng head | ocated on a head drum
such that the two,heads are either |ocated separately from each oi_gar at an
angl e around the &t cunference of the head drumor forma head pal=¥Vof two

ri gi dl'y connect @d—hegtseocatet—strode—y—stde—tfe—first—art—segornd—heads of
t he reading ags hajvi ng gaps with an_azinuth angle which is sybstanfially
20 equal to thélazijutH angle of tauxilknt datdand second wite h¢ad
respectively of tihe witling means.  the transport speed of the decord
carrier in the sdidfricgk node being n tines the
«.1s| D horif
“ly zontal
. c in dat ar-
n main data P
el © . - ties
d
ajl e
r
e
1361 q
137
138 auxiliary data
139
: vertical parties
148
j=149
dqu—bs a2 n pie 8 >
) | 90 Bytes R
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nom nal transport velocity during normal play reproduction where n-i-s an

i nteger andugedBipsses a divisor nunber p larger than 1, the ginao6se213
encodi ng nmeans are adapted to encode the trick node video signal in such a
way that in a group of 2p tracks the encoded 25 trick node video signal is
recorded in a portion of a first, secgag/?gp athird track in said group of
2p tracks, the first and second track g nei ghbouring tracks, the
encoded trick node inf{§~gation stored in the portion of the first track
being different fromthe i node information stored in the
portion of the second tr d trick node information stored in
the portion of the third |t TRICK PRAY at |east part of t he encoded

36 trick node infor of t he
first and second tra§cks ) z{? cl ai ned
in claim1, charactfgize fQr the gr oup

of 2p tracks the nelghBZurlng firgt 84d seco d 86acks are spaced a nunber
of p-2 tracks fromthe third trad8Q 5 3. 81 Recor di ng
arrangenent as clainmed in claim1l, characterized in that the information
stored in the portion in the third track is recorded with a head having the
sane azinuth angle as the head wth which the infaa@aﬁmﬂp|mg stored in the

portion of s one e first racks
Recor di ng a Fé)‘{asmtgl ai ned “ﬁsﬁxmmé or 3, cjar act ermrecpwst hat
10 for realiz ng a sgcond trick nglle reproduction in daid r eprloduci ng
arr angenent brims ort speed o0f the record carrigrf 1n thg sald sdg¢cond
trick node I tixes t he nom nal transport _ :
2 I 67 8 8
et it >
FIG. 23
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velocity during normal play teproduction, the trick node information
generation“qﬁﬁﬂﬁgﬁeing further adapted to derive a second t ) Vi deo
signal fromthe digital video signal, the channel encodi ng #Egﬁg e?ﬁb
adapted to encode the second trick node video signal into an 15 encoded
second trick node video signal in suchE/TSY that in said group of 2p
tracks the said encoded second trick e deo signal is recorded in a
portion of a fourth, fifth and a sixth track in said group of 2p tracks,
the fourth and fifth tracks being neighbouring tracks, the encoded trick
node information stored in the portion of the fourth track being different
fromthe encoded trick node information stored in the portion of the fifth
track, the encoded trick 20 node information stored in the portion of the
sixth track being equal to at |east part of the encoded trick node
information which is stored in the portion of one of the fourth and fifth
tracks. 5. Recording arrangenent as clained in claim4,
characterized in that, for p being an odd nunber, in the group of 2p tracks
t he nei ghbouring fourth and fifth tracks are 25 spaced a nunber of p-2
tracks fromthe sixth track. 6. : Recor di ng arrangenent as
claimed in claim4, characterized in that the first and the second
tracks are different fromthe fourth and fifth tracks in the group of 2p
tracks. 7. - Recordi ng arrangenent as clainmed in claim6,
characterized in that the 30 portions in the first, second, fourth and
fifth tracks are |ocated at substantially the sanme position in the tracks.

8. - 62 Recording arrangenent as clainmed in claim4, characterized
in that the imormation stored in the portion in the sixth track is
recorded with a¥ead having §he sane azinuth angle as the head with which
the information i the portion of said one of
— DETECTOR
- 8

(

% TRICK PLAY

' SELECTOR EC we[ 7

, _ INFO DECODING
61 N ( ( 65
9 91 3 95

FIG. 25



| The Swed'sh Patent Ofiic PCT/IB /0021
thelﬂbulﬂthand fifth tracks. 9. [|FCTintemn _.':.-.;Rec‘c)r:dlmqlmrsr;gqgg 93 3

clained.in claiml1, 2 or 7, charatterrzed rn that nis an odd nu e{'tn%qe?l
t hie portions in the first, second and third tracks are_| ocated ﬂi? -5~ 1995
substantially the same posu;.i on in the tracks. 5 10. Date: Record| ng

arrangenent as cl ai

d incl char ac ed in at
odd nunber, and t ha'?;E I ‘3"04?26%0?% ingention b I sé’%‘ (elugidsteg
located ath%&'?éféﬁﬂéé (1) hié éxﬁ@oﬁﬁ@ﬁs%ﬁﬂﬂe@%e&*&f&?‘ﬁi dbdeription. In the ﬁ%ure

Recording arrangenent as clainmed in claiml, 2 or 7, C aracterzed In tha
i s an everdesaription showst the portions in the first and second tracks are

| ocated at 10 subs I t|on|nthetr ks and

portion in the at %&S‘%’ %ﬂ%&&%ﬁﬁ@g F%%”rﬁcaﬁ“?fo%q ESTRHOR § f{getrﬁ%
di ff er ent atfaqpgerhén @Qﬁetremdg&mg Iaﬁa@ggnﬁdr@ns in the first and second tracks.
12. : Recordin ar%&nngerrent as claimed in claimd4, 5 or . 6,

characterized in t hBgurs Zasto A various itagk configyrations for sealizing a 2y, trick medfst h

and fifth tracks arg t ti he
tracks and that the ‘%)rrgtojla ot(ralcble?l‘;aﬁ?gs gt% H? ﬁ{'é%xﬁélénﬁ iio?a; c“é'&m; ?8%21’? uggl? ME
‘position in the traﬁgu:dlﬁaftermmowmtheom&mm fof rédlizingos Riwneick médecand
fourth and fifth tracks. 13. Recordi ng arrangenent as cl ai med

‘in anyone? Wchr’@?,@dl ng clains, characterized in that, if n/p is an
‘integgp unequal to goy kg @RWAMNRLS fck E@ﬁﬁ@rﬁ&oﬁs%ﬁéﬁﬂiﬂg?f\% thicRGRode,
| figure 6a and 6b track configurations for realizing a -3.v, trick mode,
figure 7a and 7b track configurations for realizing a 3.v, trick mode and 4 -3.v,
trick mode, |
| figure 8a to 8e various track configurations for realizing a 4.v, trick mode,
15 figure 9a and 9b track configurations for realizing a -4.v, trick mode,
figure 10a to 10c various track configurations for realizing a 4.v, trick mode
and a -4.v, trick mode,
figure 11 a track configuration for realizing a 5.v, trick mode and a -5.v, trick
mode,
20 figure 12a to 12c various track configurations for r&hzmg a 6.v, trick mode,
figure 13 a track configuration for realizing a 9.v, trick mode,
figure 14 a track configuration for realizing a 27.v, trick mode,
figure 15 a track configuration for realizing a 3.v,, a 9.v, and a 27.v, trick
mode, ' .
25 ﬁguré 16 the location of the trick mode information in the tracks on a record
carrier,
figure 17 a sequence of I, B and P frames in an MPEG video datastream,
ﬁéure 18 an embodiment of a recording arrangement,
figure 19 an embodiment of a repfoducing arrangement,
30 figure 20 the format of a track on the record carrier,
figure 21 the contents of one of the track parts in the track of figure 20,
. figure 22 an embodiment of the ’trick play’ processing unit in the recording
arrangement of figure 18,

figure 23 the contents of a signal block comprising error correction encoded

RECTIFIED SHEET (RULE 1)
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99 00
14. Recor di ng ar rangdfiegtinigenatipagl Re B @%
cl,al ns, . characterized in that the trick node |nformat| 33&? EE % rpe%t

i st furt her provided with error correction “ncodi ng means for ca y| ng
an error correction encodi step on the trick node inpgggmtion. 25 15.
Record caﬂ#)’e@%%‘é-hﬁé%mwm TRAROT-ecor di ng arrangement as claimed in one of

the preceding clai ng | Ebt.llzfr%z
reproducing a digi taF Vi (Peoapél gndl er'%@?@? Eéﬁgcﬁaéﬁg%giﬁﬁg mag %hfgl?se%ngrd
carrier asninbsfomrdrick méde.m 15, characteri zed in that the reproducing

arrangenment conprises 30 -'readi ng nmeans for reading a conposite channel
signal fromtracks, the reading neans conprising at least a first and a

second ¢ eadi ng headmngmwglcnfgagﬁ%{& d@ﬁv%c} n, %faﬁéngé%i maaﬁ hﬁémwiuch shows

| ocated at the circuntere a rotata "hea rrp03|
channel sigrexamplenpf 4 group of thimacks TgtagTiafor aealizing 2 Actirdesivy tmdd(mndelm eithiro

R AAER Rt A S ks P S e B
decodi ng gpaps pbrionBBNERd 1HSREknidof! the p%Pr?d?ﬂP:{ 1§g§ﬁﬂa|m§ﬁb ontéts QPR Porfion

digital video signal, - trick node vide0 signa I ng nmeans for decodi ng.
t he encod?d.trl ck m)de video-signal 5 so as to obtain a second digital .

vi deo L anal . - 2N B PHEEAL Nahuds%r RRMY A0ttt B 3Btk R e
same locations in those-groups as in the group shown in figure 11, for the storage of trick
mode information, so as to realize a trick mode reproduction at a tape transport speed of plus
and minus five times v,. '

Figure 12a shows the track format for a 6 times v, trick mode in the forward
1S direction. A group of 12 tracks can be identified that will be repeated for subsequent groups
of '.12 tracks. Those groups of 12 tracks comprise different trick mode information, of

course. Figure 12b shows the format of figure 12a, in the form of the portions P, , to P,
in the tracks T,, T, Th and T, respectively. Figure 12b shows however the format of figure
12a repeated three times inside the group of 12 tracks. As a result, track portions P, .’ to

20 P4’ are present in the tracks T,, Ty, T; and T; respectively, where the information contents
of the portions Pq.,. and P, ’ are equal, where q runs from 1 to 4. Further are shown the
portions Py >’ to P4." in the tracks T; and T;. The portions P5 " and P, ’’ are present in
the next group of 12 tracks ahd thus not shown. The information contents of the portions
P,,”’ and P; are equal and the information contents of the  portions P, ,.*’ and P, are equal.

25 Now groups of 4 tracks can be identified in figure 12b, namely a group of tracks T, to Ty,
or a group a group of tracks T; to T;. Those groups have the same format and also the same |
information. _ _ | |

In another embodiment that largely resembles the format of figure 12b, three

identical groups of 4 tracks are visible, also having the same contents, namely the group of

30 tracks T, to T4, T, to T}, and T; to T;. The groups of tracks T, to Ty and T; to T, were
already the same. Now the portion T; ..’ is shifted from it position in a track in the next
group of 12 tracks to the same position in the track Ty, and the portion T, .’ is also shifted |
from its position in a track in the next group of 12 tracks to the same position in the track
Ty, so that the group of tracks T, of T, has become identical to the other two groups of 4
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. transport velocity during normal play reproduction where n is an integer and comprises a divisor number p larger than 1. The trick mode

(54) Title: RECORDING AND REPRODUCTION OF A TRICK MODE VIDEO SIGNAL

(57T) Abstract

A recording arrangement is provided for recording trick mode information in portions of tracks. The recording arrangement has at
least two recording heads (A, B). The trick mode information recorded in the portions in the tracks enable a trick mode during reproduction
in a reproducing arrangement having reading means (50) for reading the trick mode information from the tracks, the reading means having
at least a first and a second reading head (A, B) located at the circumference of a head drum such that the two heads are either located
ateg. 180“ontheheaddmmorfonnaheadpalroftwongldlyconncctedhmdsloc dsxdebyside,theﬁrstmdseoondhmdsofthe
reading means (50) having gaps with an azimuth angle which is substantially equal to .- azimuth angle of the first and second write head
respecuvelyofthewnnngmeans,mdwherethetmnsponspeedofﬂlerewtdcmer(w)mthesmdmckmodebemgnumesthenommal

information is recorded in such a way that in a group of 2p tracks (T2 to T7) the trick mode information is recorded in a portion of a first
(T2), second (T3) and a third track (Ts) in said group of 2p tracks, the first and second tracks (T2, Ts) being neighbouring tracks, the trick
'modemfonnauonstoredinﬂxepomon(Pl)oftheﬁrstu'ack('l‘z)bemgdxffuentfromthemckmodemfonnauonstoredmﬂ:eporﬁon(l’z)
of the second track (Ts), the trick mode information stored in the portion (P3) of the third track (Ts) being equal to at least paxt of the trick
mode information which is stored in the portion (P2) of one of the first and second tracks (T3).




FOR THE PURPOSES OF 'INFORMA-TION_ ONLY

FELERFEELEREE




