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. Recording and reproduction of a trick mode video signal.

- The invention relates to a recording arrangement for recording a digital video
signal in slant tracks on a magnetic record carrier, the recording arrangement compnsmg '
- an input terminal for receiving the digital video signal,

- channel encoding means for channel encoding the digital video signal so as to obtain a
channel signal suitable for recording in a track on said record carrier,
- writing means for writing the channel signal in the tracks, the wrmng means comprising at
least a first and a second writing head having head gaps of different 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 reproducmg the video srgnal
from the record carrier.

A recordmg 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 the end of this
application.

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 recording 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
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-
called DVC type. | :

The invention aims at providing 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
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of the signals from the record carrier are possible. The recording arrangement in accordance
with the invention is characterized in that the recording arrangement is further provided with
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 reahzmg a trick mode reproduction in a reproducing arrangement having reading
means for reading the composite 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

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
nominal transport velocity during normal play rep_roduétion 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
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 tﬁe 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 -
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
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
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reads the trick mode ir ."""'"’:";":'non recorded in the portion in the first track and the second
head of the pair reads the trick mode information recorded in the portion in the at least third
track, and if needed the trick mode information recorded in a portion in another track.

_ Dunng reproduction in a trick mode in an arrangement having at least one
head pair at the circumference of the head drum, the first head of the head pair reads the
trick mode information recorded in the portion in the first track and the second head of the
pair:xeeds the trick mode information recorded in the portion in the second track. As in both
cases the information read from the track must be the same, it will be clear that the trick
mode information recorded in the portion of the second track must be identical to the trick
mode information stored in the portion in the third track and, if present, in the portion of
sa1d other uack -

| When the faetor n is an odd number, the portions all can he on the same
position in the tracks. If n is an even number, the portion in the third track will not lie in the
saime position in the track as the position of the portions in the first and second tracks.

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, the channel
encoding means being adapted to encode the second trick mode video signal into an encoded
seoond 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
encoded trick mode information stored in the portion of the fifth track, the encoded trick
mode information stored in the portion of the siith 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 _informa_tion can be generated
and stored in portions in the tracks. ,

It should be noted that various pnor art documents relating 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.
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' Theseandoﬂleraspects ofthemvennonvnllbeapparentfromandelucrdated
with. reference to the embodxments described hereafter i m the ﬁgure descnpuon In the figure

deccnpnon shows

figure la, ﬁgure 1b and figure 1c each a scanner conﬁguranon of the rwordmg

arrangement or the reprodixecmg arrangement,

figure 2a to@»vanous track conﬁgurauons for mhzrng a 2 v, trick mode
figure 3a to 3e vanous track conﬁguranons for renlrzmg a-2. v trick mode
figure 4a to 4c various trackconﬁguranonsforrahzr_ngaz.vnmckmodeand

a -2.v, trick mode,

trick mode,

figure Sa to Se various track conﬁguranons for reu.hzmg a 3 v, trick mode,
figure 6a and 6b track configurations for realizing a -3. v, trick mode,
figure 7a and 7b track configurations for realizing a 3. Vg trick mode and a -3.v,

figure 8a to 8e various track conﬁgurauons for reahzmg a4, v tnck mode
figure 92 and 9b track configurations for realrzmg 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,

mode,

mode,

carrier,

figure 11 a track configuration for reu.hzmg as. \ A trick modea.nda-S v tnck

figure 12a to 12¢ various track conﬁguranons for reahzmg a6. Vy 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 conﬁgurauon for reahzmg a 3 vn, a9.v,and a27. v tnck

figure 16 the location of the trick mode information in the _'tracks ona record

figure 17 a sequence of I, B and P frames in an MPEG video datastream,
ﬁgﬁe 18 an embodiment of a recording arrangement, | |
figure 19 an embodiment of a reproducing arrangement, |

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 proces_smg unit in the recording

arrangement of figure 18,

figure 23 the contents of a s1gna1 block comprising error correcnon encoded
RECTIFIED SHEET (RULE 91)
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*trick play mformanon,
figure 24 another error correction encodmg on the ’trick play’ information, and
figure 25 an embodiment of the ’tnck play processing unit in the reproducmg

arrangement of figure 19.

Figures 1a to 1c show three scanner conﬁguratlons for a recording arrangement
and for a reproducing arrangement for realizing a *normal play’ reproduction mode and a
‘trick play’ reproduction mode. Figure 1a shows a scanner 1, provided with one head pair

with heads denoted A and B, located side by side and being rigidly connected, and having

gapa with different azimuth angles. Figure 1b shows a scanner 1°, provided with a pair of
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 Al, B1 and the second head pair
denoted A2, B2. The heads in each head pair having gaps of different azimuth angles. Both
head pairs are located 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
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 seanner 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
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

_thanmoheadpans

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
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
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with the other azimuth angle. It is assumed here that the head A reads the video information
in the even numbered tracks and the head B reads the video mformauon recorded in the odd
numbered tracks,
In the 2 times v, trick mode, the head pair scans the tracks as shown by the
path lines denoted A and B. The_headAreadsthemformat:on,}reoordedmthehaﬁched

portions in the track pairs T,, T; and Tg, T—,, where th'e"héad A reads the information stored |

mmehatchedpomonsmﬂwtrackstandT4andtheheadBreadsthemfonnattonstored
in the hatched portions in the tracks T; and T-. _ : '

- It should be noted here that, if the recording arrangement would have had the
scanrier 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 Tq, 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

slant across the record carrier. Therefore, although the po"rtion's: lie oni 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
nominal velocity v,. Figure 2b shows the same number of tracks T; to Ty 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
portions in the tracks T, 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,
which hatched portions do not lie at the same height (or at the same location) as the hatched
portions in the tracks T 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
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same contents as the hatched portion in the track T, in ﬁgufe 2b, and the hatched portion in

the track T in figure 2a then has the same contents as the hatched portion in the track T, of
ﬁgure 2b. As regards the contents of the hatched portion in the track T in figure 2a and the
hatched portions in the tracks T4 and T in figure 2b, the following can be said. The hatched

| portion in the track Ts' in ﬁg_ﬁre 2a can have the same contents as either the hatched portion

in the track T, in figure 2b (in which case the hatched portion in the track T in figure 2b is
not needed, or can be used to store other information in it) or the hatched portion in the
track T in figure 2b (in which case the hatched portion in the track T, in figure 2b 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 2b can, as an example, be half as long and
comprise together the same information as stored in the hatched portion in the track T in
figure 2a. o | |
Figure 2c shows in fact the same situation as figure 2b, except for the fact that
the hatched portions in the tracks T, and T, read by the head A are taken as a kind of
teference 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
portions do not lie at the same height (or at the same location) as the hatched portions in the
tracks T, and 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 2a and 2¢. The hatched portion in the track T, in figure 2a can have the
same contents as the hatched portion in the track T, in figure 2c, and the hatched portion in
the track T in figure 2a then has the same contents as the track portion in the track Tg 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
case the hatched portion in the track T 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
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Thesxmanonsoftheﬁgum 2a and menbewmbmedsoastoenableatwo
times v, trick mode for reproducing ar_rangemcnts havmg either the scanner configuration of
figure 1a, or the scanner configuration of figure 1b, or the scanner configuration of figure
Ic. This results in the track format as shown in figure 2d. In a group of 4 tracks, denoted T,
to T, thehatchedporuonsPlanszmﬂleu'acksTsandT7aremesameasthehatched
portions shown in the tracks T and T in figure 2a, and the hatched portions P; and P, in
the tracks T4 and T, respectively correspond to the hatched pornons shown in the tracks T4
and T, respectively in figure 2b. - '

What has been said earlier in relation to the hatched portions in the tracks T,
and T4 in figure 2b, is thus equally valid for the hatched pdxtion’s P; and P, in figure 2d.
That is: the hatched portion P, in the track T has the same contents as either the hatched
portion P; 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
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
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 ﬁg‘t'lre'-Zd for the
reasor that the amount of ’tnck 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 pomon P, in the track P4 may be located
at a more lower location in that track. ;

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
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P, and P, in the tracks T; did T are the same as the hatched portions shown in the tracks
T, and T; in figure 2a, and the hatched portions Py and P, in the tracks Tg and T

correspond to the hatched portions shown in the tracks Ty and T in figure 2c. What has
been said earlier in relation to the hatched portions in the tracks T and Ty in figure 2c, is

 thus equally valid for the hatched portions P; and P, in figure 2e. That is: the'hatch_ed
_ portion P, in the track T; has the same contents as either the hatched portion P; in the track

Ts (in which case the hatched portion P, in the track T, is not needed, or can be used to
store other information in it), or the hatched poruon P, in the track T (in which case the
hatched portion P, in the track Ts is not needed, or can be used to store other information in
it). As an alternative, the hatched portions P; and P, in the tracks T and T; respectively in
figure 2d can, as an example, be half as long and cornprise together the same information as
stored in the hatched portion P, in the track Tj. 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 2e, for the storage of trick mode information, so as to realize a trick mode
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 betweerr, 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
1a scan the tracks in a trick mode, where the record carrier has a velocity of twice the
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. o

In the 2 times v, trick mode in the reverse direction (otherwise called the -2

‘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 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 portions in
the tracks Ty and T;. - o |
It should again be noted here that, if the recording arrangement would have had

the scanner 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 Al,Bl
and the paths crossing _the tracks Tg, T would have been realized by the head pair A2,B2.
Figure 3b shows how the heads A and B of the scanner eonﬁgumt_ion of figure
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1b scan the tracks in a trick mode, where the record carrier has the velocity of minus twice
the nominal velocity v,. Figure 3b shows the same number of tracks T; to Tg of figure 3a.

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
portions in the tracks T3 and T;. The head A scans the record carrier along the line denoted
A, which lies exactly between the lines denoted B in figure 3b The head A cannot read
information from the track Ts, as the head A has the wreng azimuth for reading information
from the track Ts. The head A is capable of reading information recorded in the tracks T,
and Ts, and can read the information stored in the haiched portions in the tracks T, and T,
which hatched pornons do not lie at the same he:ght (or at the same location) as the hatched
portions in the tracks T, and T5. '

The following can be said if it is required to read the same information from
the record carrier when scannmg the record carrier in one revoluuon of the head drum in the
situations of figure 3a and 3b. The hatched portion in the track 'I‘, in figure 3a can have the
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
which case the hatched portion in the track T 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
the hatched portion in the track T in figure 3a. B |

Figure 3c shows in fact the same situation as ﬁgure 3b, except for the fact that
themtchedportmnsmthetrackstandereadbytheheadAa:etakenasalnndof
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
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 Ts, and can read
the information stored in the hatched portions in the tracks Ty and Ts, which hatched
portions do not lie at the same height (or at the same location) as the hatched portions in the
tracks T, and Tg. | |
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the record carrier when scanning the record carrier in one revolution of the head drum in the
situationrs of figure 3a and 3c. The hatched portion in the track T, in ﬁgufe 3a can have the
same contents as the hatched portion in the track T, in figure 3c, and the hatched portion in
the track Tg in figure 3a then has the same contents as the hatched portion in the track Ty in
figure 3c. The following can be said as regards the hatched portions in the track T, in figure
3a and in the tracks T; and Tj in figure 3c. 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 3¢ (in
which case the hatched portion in the track Ts in figure 3¢ is not needed, or can be used to
store other information in it) or the hatched portion in the track Ts in ﬁguré 3¢ (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 Ts in figure 3¢
can, as an example, be half as long and comprise together the same information as stbred in

- the hatched portion in the track T; in figure 3a.

The situations of the figures 3a and 3b can be combined s 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
same as the hatched portions shown in the tracks T 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 Tg and T, in figure 3b. What has been said earlier in relation to the
hatched portions in the tracks T, and Ty in figure 3b, is thus equally valid for the hatched
portions P; and P, in figure 3d. _ _

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 3d, for the storage of trick
mode information, so 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 -
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 symmetrical. 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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trick. mode and the -n.v,, trick mode are not mirror symmeu'ieol'aroiind'a line exactly
transverse to the record carrier. As a result, the position of the portions P, in the track Ts in
figure 2e-and P, in the track 'f‘.,'_in figure 3d will not be the same. In the same way, the
position of the portions P, in the track T; in figure 2d and P; in the track T in figure 3d
will not be the same, see also the description to figures 4a to 4¢c. For the same reasons as
given above, the two portions P,. and P,_ will also be slightly shifted relative to each other
in the length direction of the tracks.

As an alternative to combmmg the ﬁgures 3a and 3b, the situations of the
figures 3a and 3c can 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
confijguration of figure 1b, or the scanner configuration of figure Ic. This results in the track
form¢1t as shown in figure 3e. In a group of 4 tracks, denoted: Tz to Ts, the hatched portions
P, anszmthetmckstandT3arethesameasthehatchedpomonsshownmtheu'acks
T, and T, in figure 3a, and the hatched pornons P, and Py in the tracks Ts and T,
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- mformauon, S0 as to realize a trick
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 P, to P, respectively shown in figure 2d and the portions denoted
P,. to ’,_ correspond to the portions P; to P, respectively shown 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 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,.

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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P, and Py, in the track ‘T, and the distance between the portions P, and P, in the track

T, will be different from the distance between the. portions P, . and P;_in the track T,. The
same, OF an equivalént reasoning will be valid for all the other combinations of a +n.v, trick
mode pattern and a -n.v, trick mode pattern. '

Figure 4b shows a combination of the formats of figure 2e and 3d, so as to
realize both trick modes, that is: the 2 times v, trick mode and the -2 times v, trick mode.
Figure 4b shows again a group of 4 tracks T, to T4. The portions denoted P, , to P4.;_

~ correspond to the portions P; to P, respectively shown in figure 2¢ and the portions denoted

Py. to P, correspond to the portions Py to P, respectively shown in figure 3d. 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 4b, for the storage of trick mode information,
SO as 1o realize a trick mode reproducuon at a tape transport speed of plus and minus two'
times v,.

Figure 4c¢ shows a combination of the f_onnats of figure 2d and 3d, 5o as to
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

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 P,_ and P,_ do not lic at the same
height (in the same location) in a track. '

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

_ 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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portions in the track pairs T,, T; and Ty, Ty, where the head A reads the information stored
in the hatched portions in the tracks T, and Tg and the head B reads the information stored
in the hatched portions in the tracks T, 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 havebeen 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 Ty, Ty would have been realized by the head pair A2,B2.

Figure 5b shows how the heads A and B of the_icanner'conﬁgﬁraﬁon of figure
Ib scan the tracks in a trick mode, where the record carrier has the velocity of three times
the rominal velocity v,. Figure 5b shows the same number of tracks T, to T, of figure 5a.

In the 3 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
portions in the tracks T, and To. The head A scans the record carrier along the line denoted
A, which lies exactly between the lines denoted B in figure Sb. The head A can read infor-
mation from the hatched portion in the track Tj, as the head A has the correct azimuth for
reading information from the track Tj. | o |

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 Sa and 5b. The hatched portion in the track T, in figure 5a can have the
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
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
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 Tg in figure Sa then has the same contents as the track portion in the track Ty in
figure Sc. Now the following can be said about the contents of the hatched portion in the
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track T; in figure 5a and th hatched portion in the track Ty in figure Sc. The hatched
portion in the track T, in figure 5a has the same contents asthe hatched portion in the track
T in figure Sc.

The situations of the figures 5a and 5b can be combined so as to enable a three
times v, trick mo-’e 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 5d. In a group of 6 tracks, denoted T,
to T,,I the hatched portions P, and P, in the tracks Tg and T, are the same as the hatched
portions shown in the tracks Ty and T in figure Sa, and the hatched portion P, in the track
Tg corresponds to the hatched portion shown in the track T in figure 5b.

What has been said earlier in relation to the hatched portion in the track T in
figure -55, is thus equally valid for the hatched portion P3 in figure 5d. That is: the hatched
portion P, in the track Ty has the same contents as the hatched portion P, in the track Tg.
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 Sd for the storage of trick mode informati-
on, soastowuhzeatﬂckmod¢==reproductlonatatapetranssportazpeedofthreetxmesvn

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
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,
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,.

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
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configuration of figure 1b, or the scanner configuration of figure lc, a track format as shown
in figure 6a can be used. In a group of 6 tracks, denoted T, to T, the hatched portions P,
and P, in the tracks Ty and T, are the same as the hatched portions shown in the tracks Ty
and Ty in figure Sa, and ﬂaehatchedportionPg in the track T has the same contents as the
hatched portion P, in the track Tg. 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 6a,
for the storage of trick mode information, so as to realize a trick mode reproducuon at a tape
transport speed of minus three times v,.

It will become clear when companng the groups of6 tracks shown in figure 5d
and 6a, that both groups are the same.

As an alternative, then'ackformatofﬁgureﬁbmbeoblmnedsoastoenable
a minus three times v, trick mode for reproducing arrangements _havn_:g either the scanner
configuration of figure la, or the scanner configuration of ﬁgﬁ:é 1b, or the scanner
configuration of figure 1c. In a group of 6 tra'ck,s,. _denoied T, to T4, the hatched pomons 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 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 -
transportspwdofmmusthreenm&sv 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,
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
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, respectiire_ly shown in .ﬁgur_é Se and the portions denoted
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P;.to P-,,' correspond to tfié portions P, to P5 respectively shown in figure 6a. For
neighbouring groups of 6 tracks an identical track format is present at the same locations in
those gmupé. as in the group shown in figure 7b, for the storage of trick mode information,
80 as to realize a trick mode reproductlon at a tape transport speed of plus and minus three
times v,.

1t will be evident that also the formats of the figures 5a and 6a or the formats of
the figures Se and 6b would have been combined. In that situation, the portions for the
forward trick mode and the reverse trick mode do not lie at the same position in the tracks.

Figure 8a shows how the heads A and B of the scanner configuration of figure
1a scan the tracks in a trick mode, where the record carrier has a velocity of four times the

‘nominal velocity v, in eg. the forward direction, where v, is the velocxty of the record

carrier. during reproduction in the normal play mode.
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

portions in the track pairs T,, T5 and Tyq, T),, 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 T 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
the paths crossing the tracks T,,T would have been realized by the head pair A1,Bl 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. |

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

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
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the record carrier when scanning the Tecord carrier in one revolution of the head drum in the
situations of figure 8a and 8b. The hatched portion in the track T, in figure 8a can have the
same: contentsasthehatchedporhonmthe&ackT,mﬁgureSb andthehatchedpomonm
the track Ty mﬁgureBathenhasthesameoontentsasthehatchedpomonmthetrack'l‘u
of figure 8b. As regards the contents of the hatched pomonmthetrackTmm figure 8a and
mehatchedpomonsmthetracksTsandTgmﬁgureSb thefollomngmbesmd The
hatched portion in the track T, in figure 8a can have the same contents as either the hatched
portion in the track T in figure 8b (in which case the hitched portion in the track Ty in
figure 8b is not needed, or can be used to store other information in it) or the hatched
portion in the track Ty in figure 8b (in which case the hatched portion in the track T in
figure 8b iS not needed, or can be used to store other information in it)' As an alternative,
the hatched portions in the tracks Tg and Ty in figure 8b can, as an example, be half as long
and wmpnsetogetherthesame mfonnauonasstoredmﬂnehatchedpomonmtheu-ackTm
in figure 8a.

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 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. TheheadBcannotreadmfonnauonfrom
the track Ty, as the head B has the wrong azxmuthformdmgmformauonfromthen'ackTﬁ
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.

Thefollomcanbesamlfltmmquuedmmdthesmnemformauonfrom
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
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).
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Asanaltemauve, thehatchedpomonsmthen'acksTsandT-,mﬁgureScm,asan
example,behalfas longandcompnsetogetherthesamemformauonasstoredmmehatched
poruonmmeka:,mﬁgureBa

The situations of the figures 8a and 8b can be combined so as to enable a four

' times v, trick mode for reproducing arrangements having enher the scanner conﬁguranon of

figure la, or the scanner configuration of figure 1b, or the scanner conﬁgurauon of ﬁgure
1c. This results in the track format as shown in figure 8d. In a group of 8 tracks, denoted T,
to T,i, the hatched portions P, and P, in the tracks Ty and T,; are the same as the hatched
portions shown in the tracks T, and T, in figure 8a, and the hatched portions P; and P, in
the tracks T and Tg respectively correspond to the hatched portions shown in the tracks T
and Ty respectively in figure 8b. - -

~ What has been said earlier in relation to the hatched portions in the tracks T
and Ty in figure 8b, is thus equally valid for the hatched portions P; and P, in figure 8d.
That is: the hatched portion P, in the track Tq has the same contents as either the hatched
portion P; in the track T¢ (in which case the hatched portion P, in the track Tg is not
needed, or can 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
same information as stored in the hatched portion P, in the track T;,. 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
to enable a four times v, trick mode for reproducing arrangements having either the scanner
configuratlon of figure la, or the scanner mﬁgmﬁm of figure 1b, or the scanner

- configuration of figure 1c. This results in the track 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 the hatched
portions Py and P, in the tracks Ts 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
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not needed, or can be used to store other information in it), or the hatched portion P, in the
tracl T (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 P, and P, in the
tracks Ts and T respectively in figure 8e can, as an example, be half as long and comprise
together the same information as stored in the hatched portion P, in the track T;. For
neighbouring groups of 8 tracks an identical track format is prment at the same locations in
those groups as in the group shown in figure 8e, for the storage of trick mode information,
so as to realize a trick mode reproduction at a tape tmnsportspwd of four times \_',-,.'

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 4 times v, trick mode. The
results are shown in figure 9a and 9b. N |

. In order to enable a minus four times v, trick mode for reproducing
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
in figure 9a can be used. In a group of 8 tracks, denoted T, to T;;, the hatched portions P,
and P, in the tracks T;q and T;, are the same as the hatched portions shown in the tracks
Tyo and Ty, in figure 8a. The hatched portion P, in the track T has the same contents as the
hatched portion P; in the track Ty, in that case the hatched portion P, need not be present.
The hatched portion P, in the track Tg has the same contents as the hatched portion P, in the
track Tq, in that case the hatched portion P; need not bé present. Or the haiched portions 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
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 '
configuration of figure 1c. 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 T, 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 T has the same contents as the hatched portion P, in the
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track T, in that case the hatched portion P; need not be present. Or the hatched portions P,
and P, are both present and the information contained in the portion P, is included in both
portions P3 and P, which poruons 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 groups as in the group shown in figure 9b', for the storage of trick
mode information, so as to realize a trick mode reproduction aia tape transport speed of
minus four times v, . |

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

realize both trick modes, that is: the 4 times v, trick mode and the -4 times v, trick mode.
Figure 10a shows again a group of 8 tracks T, to Ty. The portions denoted P, to P,
correspond to the portions P, to P, respectively shown in figure 8d and the portions denoted
P,. to P,_ correspond to the portions P; to P, respectively shown in figure 9b. 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 102, for the storage of trick mode information,
s0 as to realize a trick mode reproduction at a tape transport speed of plus and minus four
times v,. | | | o

- 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,
correspond to the portions P, to P, respectively shown in figure 8¢ 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,
s as to realize a trick mode reproduction at a tape transport speed of plus and minus four
times v,,. | ' -
Figure 10c shows how the groﬁp 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
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
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may contain the same mfonna.non
As will be apparent, other formats are also posslble for walmng the plus and

minus four trick mode.

Without giving a further derivation, reference is made to figure 11 which shows
an example of a group of 10 tracks T, to T; for realizing a 5 times v, trick mode in either
the forward or the reverse direction. The contents of the portion P, is equal to the contents
of the portion P, . and the contents of the portion P,_ is equal to the contents of the portion
P,. | o o - |
For neighbouring groups of 10 'tracks an idgntical._n'ack-fomat is present at the
same locations in those groups as in the group shown in-ﬁgure'll 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 12ashowstbetrackfonnatfora6umesv tnckmodem the forward
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
P4’ 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 trécks and thus not shown. The mfonnanon contents of the portions
P4 and Py are equal and the information contents of the : portions Pz.,_ -and P, are equal.
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
tracks T, to Ty, T, to Ty and T; to T;. The groups of tracks T, to T, 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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tracks. It will be evident hat during reproducuon usmg t.he pomons Pl.,_”m the track T;,
P;..”" as positioned in the track T, and/or P, " as positioned in the track Ty, the informati-
on in the portions P;_. '’ and/or P, ’’ now comes too early,_so that the information read out
from those portions should be delayed over one rotation of the head drum before processing.

Figure 12c shows the format of figure 12a, in the form of the portions P, ;. to
P, in the tracks T,, T,, Ty and T; respectively. Figure 12c shows however the format of
figure 12a repeated two times inside the group of 12 tracks. As a result, track portions P, ,’,
P,,’ and P, ’ are present in the tracks T, 'Tl', and T, respectively. The portion P;_° is
present in the next group of 12 tracks and 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. Now groups of 6 tracks can be identified in figure 12c, namely a group of tracks T,
to T;. Subsequent groups of 6 tracks have the same format but do not comprise the same
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,
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
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.

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
portions of the tracks Ty, T,, Tyq, T19 and Tpo. However, in this case, a large lock-in time
is needed in order to lock the heads on exactly those tracks that contain the pomons of trick
mode mformatlon

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
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 inforﬁiation contents
in the portion in the track T, is repeated in the portions in the tracks T, and T;3 and the

information contents in the portions in the tracks T, and T, (which are the same) is repated
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in the portions in the tracks Tg, Tyg, T14 and Tyg.

_ During reproduction in the 9 nmes v, trick mode, the record carrier speed can
now be controlled in such a way that the heads lock on one of the three pairs of track
portions (to be explained here below) in each group, so that the trick mode information
recorded in each group can be read by the heads. Because of the fact that three positions
within each group are present to lock the heads on, a smaller lock-in time is required.

Assuming that the scanner configuration is in iwcordance with figure 1a or ¢, a
head pair A;,B; can scan either the portions in the tracks’ patrs T4, Ty; Ty9,Tag; etc, or the
track pairs T,Tg; T,s,To6; €tc, or the track pau's T13,T143 T3,T3; ete in the subsequent
groups of 18 tracks. Assuming that the scanner configuration is in accordance with figure 1b,
the heads A,B can scan either the portions in the tracks pairs T, T,q; Tyo;Tag; etc, or the
frack pairs T2, T165 Tas,T34; €tc, or the track pairs Ty3,Ty,; T3;,T4g (not shown); etc in the
subsequent groups of 18 tracks.

As can be seen in figure 13, mckmodemformauonforthe-9 times v, trick
mode can be inserted in the intermediate tracks, in an equivalent manner as explained above.

Figure 14 shows the track format for a 27 times v, trick mode in the forward
direction. One could argue that the trick mode information could be stored in the track
portions of the tracks T, T,, Tyg, Tss and Tsq. 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
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,
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, Tyg, Ty4» T16s Ta0» T22) Tas» Tass
T32, T14> Tags T0s Tass Tass Tso and Tsp. | .

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 triek 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. -
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Assuming that the scanner configuration is in accordance with figure la or Ic, a

~head pair A;,B; can scan exther the portions in the tracks pairs T;,T,; Tss,Tsq; €tC, or the

track pairs T5,Tg; T61.T52 (both not shown); etc, or the track pairs Ty3,T 4 Tg7,Tgg (both

not shown); etc, or the track pairs Ty9,T5q; T73,T74 (both not shown), etc, and so on, in the

subsequent groups of 54 tracks. Assuming that the scanner configuration is in accordance
with figure 1b, the heads A,B can scan either the portions in the tracks pairs T,,T,g; Tss,Tgo
(not shown); etc, or the track pairs T,T5,; T4, Tgg (both not shown)§ etc, or the track pairs |
T13,T40; Te7,Tos (both not shown); etc, and so on, in the subseque:: groups of 54 tracks.
As can be seen in figure 14, trick mode information for the -27 times v, trick
mode can be inserted in the intermediate tracks, in an equivalent manner as explained above.
' Figure 15 shows a combined track format for enabling a 3x, 9x and 27x trick
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

- the 9x v, trick mode is included in the groups of 18 tracks, in the way as éxplained 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 ;.

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
of n times v,, a2 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
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 system, which should locate the path of the heads exactly on the portions in the
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groups, it may be required to repeat the trick mode information that must be stored in a track
portions in a track a number of times, so that also in the case of an less accurate positioning
the heads.will always read the trick mode lnformatxon from the track portions.

Figure 16 shows the record carrier 40 having a number of slant tracks recorded
on it.. Figure 16 also shows a path, denoted by the reference numeral 120, via which path
one cf the reading heads denoted 52 scans the record carrier m a trick mode. When scanning
therecordcameralongthepath 120, thehadsz whlchhadhasoneofthetwoazlmuth
angles, will be able to read information from only the even numbered or only the odd
numbered tracks.

 In order to enable a reproducnon of video mformanon during a trick play
mode, 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
locations are scanned by the head 52 for the various traﬁsport speeds for the record carrier
that are possible in a trick play mode. This trick play information is special video |
information recorded in addition 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
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.
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 plcture, and an
interframe decoding, inverse to the interframe encoding, must be carried out using both the

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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is made to document (4) ih the list of documents.
~ Figure 17 shows a sequence of pictures, as encoded so as to obtain an MPEG

| vxdeo signal. The pictures mdxcated by an I’ are the mtraframe encoded pictures. An

intraframe encoded I picture and the interframe encoded P and B pictures that follow the
intra frame encoded I picture are called a group of pictures (GOP), a well known defined
item in MPEG encoding of video signals. During *normal play processing, all the plctures

| shownmﬁgure 1‘7areprocessedforrecordmgonmereoordcameras ’normal play’ data.

In a trick mode, as an example, only I-frame information, if needed in a further
datareduced form, are used as the trick mode information for recording in the portions in the
tracks. | |

Figure 18 shows schematically an embodiment of the recording arrangement.

" The recording arrangement comprises an input 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

| 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
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
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
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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record carrier, by means of at least two write hﬁds The wrmng unit 36 has one of the
scanner configurations shown in figure 1. -

. The error correction encoding steps, denoted ECC1 and ECCZ are needed so
as to enable an error detection and correction in the reproducing arrangement to be discussed
later. __ ' o
No further description of the *normal play’ processing unit 14 will be given, as
such description is not relevant for the explanation of the present invention. It should
however be noted that earlier filed US patent application no. . (PHN 14.818),
document (6) in the list of documents, and filed in the name of the same applicant gives an
extensive description of the recording arrangement as far as the *normal play’ processing
during recording of an MPEG information signal is concerned This apphcauon is therefore
mcm'porated herein by reference. i o - : :

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
reproducing 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,
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
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’ proegsmng unit 62 is provided
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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the "normal play® processing unit 60 is enabled and the switch 66 is switched into the
position a-c. If the reproducing arrangement is switched into a ’trick play’ reproduction
mode, alsoealled ‘featuré mode’, ﬂnsmeansmattherecordwnerlsu'anspornedataspeed
other than the nominal speed, that the 'trick play’ processing unit 62 is enabled and the
switch 66 is switched into the position b-c.

~ For enabling a "trick play’ reproduction mode the reproducmg arrangement is
further provided with a tape servo control means 70 which generates a control signal for
controiling the speed of the record carrier 40. More specifically, the control means 70
generates a control signal during the *trick play’ reproduction mode for transporting the
record carrier 40 such that, in the example of figure 12a and with a scanner configuration as
per figure 1a or 1c, a head pair A,B exactly crosses the hatched portions in the track pairs
T,» Typ; Tps Ty --- €1C, OF such that in the example 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 T,, T¢/Ty; ... etc. In the example of figure 12b, the control means 70
generates a control signal such that the portions in the tracks belonging to either the group of
4 tracks T, to T, 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
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 |
*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
is meterminalpartofthe 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 extenswely in reference (1). .

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,
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synchronisation information and identification (or timing) information. Further explanatxon of
the contents of the ITI track can be found in reference 3.

The track part TP1 is followed by an edit gap GZ. The edit gap G2 is followed
by the track part TP2, which is in accordance with the DVC format the audio signal
recording sector and oompnses digital audio information. In document (6) it is shown that
this track part contains parity information. The edit gap G3 is followed by a track part TP3
which is in accordance with the DVC_ format the video signal recording sector and comprises
digital video information. In document (6) it is shown that the information generated by the
‘normal play’ processing unit 14 and the "trick play’ processing unit 16 is stored in this track
part. The edit gap G4 is followed by a track part TP4, denoted by INDEX and which
comprises amongst others subcode information, such as absolute and/or relative time
information and a table of contents (TOC). The track is terminated by the track part GS. It
can be said that the sequence order in which the parts TP1, TP2 and TP3 occur in the tracks
may be different. .

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. | . -

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
inclusive of the last 11 signal blocks. | B _

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

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 mgnal block denoted j=2, and so on until the signal block
denoted| j=149. ' ' '
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| The auxxharydataforstoragemthe signal blocks denotedj 1, 2 and 138 can
beteletextdataorcontmldata
It should be rioted here that it can be speclﬁed that the auxmary data will be

. stored in a different location in the memory. Reference is made in this respect to document

(1), figure 13, where the auxiliary data is stored in the memory part denoted by II.

More specificaily, a sync block contains either *normal play’ information or
*trick play’ information. Document (6) extensively describes the storage of the *normal play’
information in the signal (or sync) blocks. '
The invention now aims at storing the trick play’ information in the signil

Only 77 bytes, denoted by i=6 to 82, in the signal blocks denoted by j=3to
137, are available for the storage of the 'trick play’ information generated by the 'trick play’

- information generated by the ’trick play’ processing unit 16. From document (6) it can be

understood that the first two bytes in each signal block are reserved for the insertion of all
kind of additional data, such as a signal block numbering and/or an identification 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 1dent1ﬁed
above with reference to the figures 2 to 15.

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
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 etmrs_that can'

- occur during the recording and a subsequent reproduction step, an additional error correction

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 explananox. of the servo control means 70 of ﬁgure 19
will given. As has been said above, during read out in a trick mode, only a number of signal
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blocks stored in the track portion TP3 can be read, so that only an error correction in a
signal block based on the horizontal parity bytes in said block can be carried out. This results
in an indication whether the trick mode information contained in the signal block is correct.
If sc, the ID information contained in the bytes i=3,4 and S of the signal block, see figure
21, is detected by the servo control means 70. In the ID information is included a track
number information and a signal block number information. _Tl:e servo means 70 can thus
identify in which track and in which location in a track the signal block just read out lies.
The servo control means further has information in what tracks and in what signal blocks in
a track the trick mode information is stored. As a result, when the track number and the
signal block number do not coincide with the required track number and signal block
number, the transport speed is controlled such that the correct tracks and the correct signal
block are read out. E |

Figure 22 shows schelilaﬁcally an embodiment of the *trick play’ processing
unit 16 of the recording arrangement of figure 18, which has its input 17 coupled to an input
82 of a ’trick play’ information extraction unit 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
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. S

Two possible error correction encodings that can be carried out in the error
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
discussed earlier 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
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correction encoding step is carried out resulting in (in this example) 5 signal blocks of
additional parity information. This sequence of 30 signal blocks are now stored in the track
portions.discussed above: It should be noted that the sequence of 30 signal blocks can be
stored in different track portions, as long as during a 'trick play’ mode all the information
can be reproduced. . !

Figure 25 shows an embo_diinent of e 'trick pléy’ processing unit 62 of the
reproducing arrangement of figure 19. Its input 61 is coupled to inputs of a detector unit 90
and a Selector unit 91. The detector unit 90 is adapted to detect identification information
included in the two bytes in the signal blocks, identified in figure 23 as ’add. info’, which
identification information identifies signal blocks as comprising either ?noﬁnal play’ data or
*trick play’ data. This identification sighal is extensively discussed in document (6). In
response to the detection of a signal block as compi'ising ’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
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
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.
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1. - Recording arrangement for recording a dlgltal video signal in slant tracks
on a magnetic record carrier, the recording arrangement compnsmg

- an input terminal for receiving the digital video signal, '

- channel encoding means for channel encoding the digital video signal so as to obtain a
channel signal suitable for recording in-a track on said record carrier, |

- writing means for writing the channel signal in the tracks, the writing means comprising at
Jeast a first and a second writing head having 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

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
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 hud 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 '
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 veloclty dunng normal play reproduction where n is an integer and
comprises a divisor number p larger than 1, the channel encodmg means are adapted to
encode the trick 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 nei'ghbouring tracks, the encoded trick
mode information stored in the portion of the first track being different from the encoded
trick rhode 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

N s e wanie e a4
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trick mode information which is stored"ir’t the portlon of one of the first and second tracks.

2. . Recording arrangement as clarmed in claim 1, characterized in that, for p
being an odd number, in the group of 2p tracks the nelghbounng first and second tracks are
spaced a number of p-2 tracks from the third track.

3. Recording arrangement as claimed in claim 1, characterized in that the
information stored in the portion in the third 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
the first and second tracks. _ :

4. Recordmgarrangementasclarmedmclatml 2 or 3, characterized in that
for realizing a second trick mode reproduction in said repr_oducmg 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, the
channel encoding means being adapted to encode the second trick mode video signal into an
encoded second trick mode video signal in such a way that in said group of 2p tracks the said
encodsd 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 being neighbouring tracks, the
encoded trick mode information stored in the portion of the fourth track being different from
the encoded trick mode information stored in the portion 6f the fifth track, the encoded trick
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 numbe, in the group of 2p tracks the neighbouring fourth and fifth tracks are
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
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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the fourth and fifth tracks, o
9. Recording arrangement as claimed in claim 1, 2 or 7, characterized in that
n is an odd number, that #ié portions in the first, second and third tracks are located at
substantially the same position in the tracks. | ' |
10. Recording arrangement as clmmed in claim, 4, 5 or 7, characterized in that
n is an odd number, andthatthepomonsmthefourth fifth and sixth tracks are located at

- substantially the same position in the tracks.

11. Recording arrangement as claimed in claim 1, "2 or 7, characterized in that
n is_ an even number, that the po;tions in the first and second tracks are located at
substantially the same position in the tracks and that the portion in the at least third track is
located in a position in the track different from the position of the portions in the first and
second tracks. _ |

12. Recording arrangement as claimed in claim 4, 5 or 6, characterized in that
n is an even number, that the portions in the fourth and fifth tracks are located at
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
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. o ‘

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

- 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
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from the composite channel signal,

- channel decodmg means for channel decodmg the channel signal so as to obtam a dxgxtal
video signal, :

- trick mode video signal decoding means for decoding the enc_ode‘d trick mode video signal
s0 as to obtain a second digital video signal, |

- an output terminal for supplying the digital video signal or the second digital vxdeo signal,
in that for realizing a trick mode reproduction with a record carrier speed being n times the
nominal transport velocity of the record carrier, the read means are adapted 1o read the
encoded trick mode information from the portion in the first track of the group of 2p tracks
by means of the first head and to read encoded trick mode information from the portion in
either the second track or the third track by means of the second head, where p is a dmsor
number of n larger than 1. '
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
for carrying out an error detection and error correction step on the trick mode information
read from the tracks. ' '

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
second u'ackorﬂleporﬁonintheﬂlirdn'ackina_cﬁ gtoup.



