
13 AU6 2003 I Recording method and Information medium for a plurality of
longitudinal track bundles enabling tracking during recording and/or
playback of track bundles The invention relates to a recording method for
multitrack recording devices.  Such devices allow to record a plurality of
longitudinal track bundles on an  information medium. The invention further
relates to an information medium  which carries a plurality of longitudinal
track bundles comprising special  tracks with tracking information in them.
Fig. 1 schematically illustrates how an information medium may be recorded
in prior art. The multitrack recording is done on a magnetic tape I using a
recording and/or reading head 2 (shown enlarged in comparison to the tape
1). A writing part of the head 2 comprises a matrix head 3 which allows to
record a plurality of tracks (not shown) simultaneously, e.g. 80 parallel
tracks  in a longitudinal track bundle 4. Each track is recorded using an
active part 5  of the matrix head 3. The recording of the tracks is done at
a recording ve- locity between the matrix head 3 and the magnetic tape I
which appears to  be relatively slow. Current matrix head design allows for
a spacing of the  active parts 5 from one another which results in a track
pitch of 7 microme- ters between simultaneously recorded tracks. It is
;possible to record a plu- rality of track bundles 4 adjacent to each other
on: :a tape 1 by coarse posi- tioning the head 2 transversely i.e. across
the tapewidth. A reading of tracks on the tape 1 may be done using a
reading part 6 of the  head 2. A playback of information contained in the
tracks requires the 80  tracks of a track bundle 4 to be read
simultaneously. The reading part 6  comprises a magneto-optical transducer
(not shown) which uses a Kerr-ef- fect, and a CCD-array 7. During reading,
a light beam is modulated depend- 



ing on a magnetization of the single tracks and projected on the CCD-array
7. 1 3 AUG 2003 2 The longitudinal track bundles 4 are parallel between
each other. A longitu- dinal control track 8 located at a lower border 9 of
tape 1 contains orientation  information. The orientation information may
for example be used to find a  longitudinal position on tape 1. The
orientation information could be a se- quence of signals which are read and
counted during recording and/or read- out of track bundles to determine a
relative longitudinal position. The control  track 8 may be read
inductively using a dedicated magnetic control head  (not shown). A
transverse coarse positioning of the matrix head 3 for the recording of
each single track bundle 4 is done using a step motor (not shown) which ac-
tivates the head 2. For reasons of error tolerances, distances D between
the  track bundles 4 must be relatively large, e.g. 112 micrometers. One of
the problems to which a solution is sought in the present invention is  to
find an information medium and/or a recording method which enables
tracking during recording and playback of track bundles, i.e. a relatively
precise transverse positioning of the head 2 in respect to a track bundle.
Furthermore the medium and/or the method should enable a retrieval of ori-
entation information from the tape during a fast search, i.e. when the head
2  and the tape 1 are moved relatively to each other with a search velocity
greater than the recording and/or reading velocity. A solution to the above
mentioned problem is according to the present in- vention found in a method
for recording longitudinal tracks on an information  medium, said
information medium being recorded' and/or read using a re- cording and/or
reading head, in which a plurality of track bundles each hav- 



ing an upper and a lower lateral border and comprising each between said
upper and lower lateral borders a plurality of parallel longitudinal tracks
are  recorded parallel to each other, the method comprises a step of
recording  tracking information in special tracks in said track bundle,
said special tracks  being contiguous between each other. 1 3 AUG 2003 3 A
further solution to the above mentioned problem may according to the pre-
sent invention be found in an information storage medium for carrying a
plu- rality of longitudinal track bundles on a surface, each of said track
bundles  having an upper and a lower lateral border and comprising a
plurality of ad- jacent parallel tracks, said track bundles being parallel
to each other; each  track bundle comprises special tracks containing)
tracking information, said  special tracks being contiguous between each
other The information contained in the control track may be transferred to
the  special tracks allowing to eliminate the control track and the
dedicated mag- netic control head. The special tracks additionally provide
tracking informa- tion which may be used during recording and/or playback
of the track bun- dles with the recording and/or reading head. In a
solution according to the invention a method 'for recording comprises a
recording of four special tracks, of which two are inner tracks and two are
outer tracks, the inner tracks being between the outer tracks, and
represent- ing the tracking information by attributing characteristics to
respectively each  of a plurality of surface areas in the outer and inner
tracks, a first character- istic of which being attributed to a total
surface area in the outer tracks, the  first and a second characteristic of
which being alternately attributed to sur- face areas which form a
longitudinal sequence in each inner track, such that  contiguous surface
areas in both inner tracks have different characteristics. 



In another solution according to the invention a method for recording com-
prises a recording of four special tracks, of which' two are inner tracks
and  two are outer tracks, the inner tracks being between the outer tracks,
and  representing the tracking information by attributing characteristics
to respec- tively each of a plurality of surface areas in the outer and
inner tracks, a first  and a second characteristic of which being
alternately attributed to surface  areas which form a longitudinal sequence
in each inner and outer track such  that surface areas in one inner track
are contiguous to surface areas having 13AU62003 4 a same characteristic in
the other inner track and surface areas in an inner  tracks are contiguous
to surface areas having a different characteristic in an  outer track.
Other characteristics and advantages of the inventions will appear from the
following description of several examples made with reference to the ap-
pended Fig. I to 4. Fig. I contains a schematic representation of track
bundles and a control  track. Fig. 2 contains a schematic representation of
track bundles with special  tracks. Fig. 3 contains a schematic
representation of an example for special tracks. Fig. 4 contains a
schematic representation of another example for special  tracks. The
examples and figures are given by way of illustration only, and thus are
not limitative of the present invention. Same reference numbers will be
used  to refer to the same items throughout the Fig. 1 to 4. It is known
from prior art to use a tracking device to precisely position the  head 2
in respect to a track bundle 4. The tracking device typically allows a  



more precise positioning than the step motor and is therefore used as a
complement to the step motor. The tracking device is fed by a tracking
signal  which indicates a position of the head relative to a track in a
direction typi- cally perpendicular to the track. The tracking signal may
be obtained in vari- ous ways. Shown in Fig. 2 is an information medium 90
according to the invention in  which a track bundle 10 comprises special
tracks 111. The special tracks 11  contain tracking information (not
shown). The tracking signal may be ob 1 3 AUG 2003 5 tained after reading
the special tracks 11 by evaluating the tracking informa- tion. A new track
bundle 12 may be recorded by positioning the head 2 rela- tively to the
previously recorded track bundle 10. In order to position the  head 2 the
special tracks 11 are read and the tracking information contained  in them
evaluated to feed the tracking device. The head 2 is positioned in a  way
such that the matrix head 3 will not overwrite the previously recorded
track bundle 10 when recording the new track bundle 12. The method may  be
applied again to record another track bundle using special tracks 13 in
the new track bundle 12. This way it is possible to record a plurality of
track  bundles over a width of the tape. The positioning of the matrix head
3 may  be done with a relatively high precision resulting in minimal
distances be- tween the track bundles, i.e. smaller than in prior art. Thus
the recording ca- pacity of the information medium 9 may be increased. The
special tracks 11, 13 may be recorded substantially at a lateral border
inside each track bundle 10, 12, e.g. at a lower lateral border. A head 2
having a reading part 6 with a CCD-array 7 only slightly wider than a track
bundle may be used in order to overlap the new track bundle 12 and the
special tracks 11 in the previously recorded track bundle 10. In the
informa- 



tion medium 90 a control track like the control track 8 shown in Fig. I may
be  left out. The special tracks 11, 13 may also be used for tracking
during a reading of  the track bundle 10, 12 in which they are respectively
comprised. The track- ing information contained in the special tracks is
used in conjunction with the  tracking device to keep the head 2 precisely
positioned on the track bundle  being read. Fig. 3 schematically shows a
longitudinal part of four contiguous special  tracks 14, 16, 17 and 18
which may be used in a track bundle according to  the invention. The two
inner special tracks 16 and 17 are located between  the outer tracks 14 and
18. The special tracks 14, 416, 17 and 18 have sur 13 AUG 2003 6 face areas
19 to 23 which present either one of two characteristics. A first
characteristic is represented using a plain surface and a second
characteris- tic using a hatched surface in Fig. 3. The first
characteristic may for example  be that the surface is erased i.e. not
magnetized. The second characteristic  may for example be that the surface
is magnetized. The outer tracks 14 and  18 have total surface areas 19
presenting the first characteristic. Each inner  track has inner surface
areas 20 to 23 presenting the first characteristic (21,  23) or the second
characteristic (20, 22). The inner surface areas form longi- tudinally
alternating sequences e.g. 20, 21, 20... pr 22, 23, 22... depending  on the
inner track. Surface areas 20 or 21 from one inner track are contigu- ous
to surface areas 23 or 22 respectively which present a different charac-
teristic in the other inner track. The surface areas 19 to 23 form a
pattern  which is used to code tracking information. The size of the
surface areas 20 to 23 may be chosen to have a large size,  e.g. a
sufficient longitudinal extend which enables them to be read and  



evaluated at fast search velocity. This way the special tracks 14 to 18
con- tain information which is also readable during fast search. During
recording or playback, the tracking information may be obtained by
simultaneously reading each inner track and evaluating reading signals ob-
tained. Channels 24 and 25 of the reading part 6 (not shown) are schemati-
cally represented in different alignment positions a, b and c with the
inner  tracks 16 and 17. In the alignment position b the reading part 6 is
positioned  precisely on the inner tracks 16 and 17; reading signals 26 and
27 obtained  from channels 24 and 25 respectively come from inner track 16
and 17 only  and have a maximum level of amplitude. In the alignment
position a the  reading part 6 is offset towards the inner track 17. The
reading signals 28  and 29 obtained from channel 24 alternately come from
inner tracks 16 and  17 while the reading signals 30 obtained from channel
25 come from the in- ner track 17 only. In the alignment position c the
reading part 6 is offset to- wards the inner track 16. The reading signals
31 and 32 obtained from 1 3 AU6 2003 7 channel 25 alternately come from
inner tracks 16 and 17 while the reading  signals 33 obtained from channel
24 come from the inner track 16 only. The surface areas 22 in the inner
track 17 may be replaced by surface areas  presenting a third
characteristic. The third characteristic may for example be  a
magnetization which is different from the magnetization of surface areas
20. This way it is more easy to distinguish whether a signal from either
channel 24 or 25 comes from reading an inner track 16 or 17 since the
reading signal will be a function of the surface area's characteristics.
Fig. 4 shows a schematic representation of a different pattern formed by
surface areas 34 and 35 in four special tracks, i.e. outer tracks 36, 37
and  inner track 38, 39. Surface areas 34 and 35 respectively present a
first and a  



second characteristic. The first and the second characteristic may for
exam- ple be magnetization of opposed signs but such that a signal obtained
on  reading a surface area presenting the first characteristic and a signal
ob- tained on reading a surface area of a same size as the previous but
present- ing the second characteristic add up to a reading signal of value
zero. Sur- face areas in the each inner track 38 and 39 form a
longitudinally alternating  sequence of surface areas 34, 35, 34 ... such
that surface areas 34 in one  inner track 38 are contiguous to surface
areas 34 in the other inner track 39.  The outer track 36 and 37 contain
longitudinally alternating sequences of  surface areas 34 and 35 such that
surface areas 34 of the outer tracks 36  and 37 respectively are contiguous
to surface areas 35 of the inner tracks 38  and 39. Channels 24 and 25 of
the reading part 6 (not shown) are schematically rep- resented in different
alignment positions a, b and c with the inner tracks 38  and 39. In
position b signals 40, 41 and 42, 43 are obtained from channels 24 and 25
which come from the inner tracks 38 and 39. The signals 40, 41 and 42, 43
13 AUG 2003 8 may respectively be converted to a first and second DC-signal
( not shown).  The first an second DC-signals have a same amplitude. A
tracking signal  may be obtained by subtracting the first an the second
DC-signal from each  other, the tracking signal is zero in position b. In
the alignment position a the reading part 6 is offset towards the inner
track  39. A reading signal 44 obtained from channel 25 comes from the
inner track  39 and the outer track 37. The signals coming from track 39
and 37 are of  opposed sign and add up to a reading signal 44 of value
zero. Reading sig- nals 45 and 46 obtained from channel 24 come from both
inner tracks 38  



and 39. In a same way as described above a first and a second DC-signal
may be obtained from respectively the reading signals 45, 46 and the read-
ing signal 44. The second DC-signal has an amplitude of value 0. A tracking
signal obtained from subtracting the first and the second DC-signals from
each other as a value with a determined sign. In the alignment position c
the reading part 6 is offset towards the inner track  38. Similarly as in
alignment position a, a tracking signal with a value having  a sign opposed
to the determined sign may be obtained. It is thus possible to obtain a
tracking signal by evaluating reading signals  from channels 24 and 25. The
sign of the tracking signal gives an indication  of a direction of offset
of the reading part 6 relative to the inner tracks 38 and  39. The
longitudinally alternating sequences of surface areas presenting the first
and second characteristic or the first and third characteristic as
described in  the above examples of Fig. 3 and 4 may for example correspond
to a bi- phase code. This bi-phase code is free of DC-components (DC-free)
and  selfclocking; information contained in the special tracks may be
obtained at  various relative tape I head velocities. 13AUG2003 9 An
advantage of the pattern in the special tracks according to Fig. 4 is found
in the fact that at an undefined alignment position of the reading part 6
rela- tive to the special tracks, such as it may occur during fast search,
at least  one channel 24 or 25 will fully overlap surface areas 35 or 34
only of the two  inner tracks 38 and 39 and accordingly will deliver a
reading signal with a  high level of amplitude. After having identified the
concerned channel, an  information which for example indicates a
transversal position of the infor- mation medium relative to the reading
part 6 may be obtained. Furthermore,  



through the identification of the channel specific channels of the reading
part  6 may be attributed to specific tracks of a track bundle. Apart from
the tracking, the transversal and the longitudinal position infor- mation
the process according to Fig. 4 may also deliver identification infor-
mation perhaps contained in a surface area of the special tracks, allowing
to  identify a track bundle. 1 3 AUG 2003 10 What is claimed is: 1 A method
for recording longitudinal tracks on an information medium, said
information medium being recorded and/or read using a recording and/or
reading head,- comprising the step of: providing said information medium
with a plurality of track bundles each of said  bundles having an upper and
a lower lateral border; providing said information medium with a plurality
of parallel special longitudinal  tracks which are recorded parallel to
each other and wherein said plurality of special parallel  longitudinal
tracks are provided in each of said track bundles at one of said upper and
said  lower lateral borders and wherein a first of said plurality of
special tracks of a first track  bundles is contiguous with at least a
second track bundles, with track bundle tracking  information for any one
track bundle being located in the plurality of parallel special
longitudinal track in one of the upper and lower border of an adjacent
track bundle. 2. The method according to Claim 1 including the step of
reading said special tracks  associated with a first of said track bundles
using tracking information contained in said  special tracks in order to
position said recording head, by means of a tracking device, in a  position
to record on the information medium without recording on said first track
bundle and while recording on a second of said track bundles. 3. The method
according to Claim 1 comprising the further step of ruing said  information
medium at a first speed and fast seaching said infarction recording medium
at  



a second speed and wherein said special tracks contain additional
information which is  readable when a reading head and said information
medium are moved relative to each other  at each of said first and second
spe s. 13AUG2003 _11 4. The method according to Claim. 1' further
comprising the steps of recording said  special tracks substantially at
said lower lateral borders. 5. The method according to Claim 1 wherein said
step of recording special tracks  includes the step of recording four
special tacks with two of said special tracks being inner  tracks and two
of said special tracks being outer tracks with the inner tracks lying
between the  outer tracks and wherein information is recorded on said inner
and outer tracks by providing  characteristics to respectively each of a
plurality of surface areas in the outer and inner tracks  with the first
characteristic being attributed to a total surface area in the outer track
and the  first and a second characteristic being alternately attributed to
said surface areas which form a  longitudinal sequence in each of said
inner tracks whereby contiguous surface areas in both  inner tracks have
different characteristics. 6. The method according to Claim 5 wherein each
surface area of said inner tracks  has a predetermined size. 7. The method
according to Claim I wherein the step of recording said special tracks
includes the step of recording four tracks which include two inner tracks
and two outer  tracks with the inner tracks being positioned between the
outer racks and wherein tracking  information is represented an said. four
tracks by attributing characteristics to each of a  plurality of surface
areas in said outer and inner tracks with a first and a second
characteristic  being alternately attributed to surface was which form a
longitudinal sequence in each inner  and outer track so that surface areas
in one inner track are contiguous to surface areas having  a same
characteristic in the Daher inner track and wherein surface a leas in an
inner track are  contiguous to a surface area having a different
characteristic in an outer track. 



1 3 AUG 2003 -12 S. The method according to Claim 7 wherein each surface
area in the inner and outer tracks have a predetermined size. 9. An
information storage medium for carrying a plurality of longitudinal track
bundles on a surface, comprising: an upper and a lower lateral border for
each of said track bundles wherein said track  bundles comprise a plurality
of adjacent parallel tracks and wherein said track bundles are  parallel to
each other; and a plurality of special tracks, located in one of said Upper
and lower lateral borders of  each of said track bundles, said plurality of
special tracks containing bundle tracking  information wherein each of said
special tracks is contiguous with at lest one other one of  said special
tracks and wherein track bundle location information for any one track
bundle is  located in the special tracks in one of the upper and lower
border of an adjacent track bundle. 10. An information storage medium
according to Claim 9 wherein one of said  special tracks is contiguous with
a lateral border of one of said track bundles. 11. An information medium
according to Claim 9 wherein said special tracks have  surface areas
presenting one of at least a first, a second and third characteristic and
wherein  said surface areas form patterns with said patterns being used to
code said tracking  infor,nat]orn. 12. An information bundle according to
Claim 11 where "M, for e h of said track  bundles. said special Wicks
comprise two contiguous inner tracks between two cuter tracks 13 AUG 2003
-13 13. An information recording medium according to Claim 12 wherein said
outer  tracks have a total surface area having a first characteristic and
wherein said inner tracks each  



have inner surface areas presenting said first or a second characteristic
and wherein said inner  surface areas form, in each inner track,
longitudinally alternating sequences of surface areas  presenting said
first or second characteristic such that contiguous surface areas in both
inner  tracks present different characteristics. 14. An information medium
according to Claim 13 wherein one of said inner tracks  has surface areas
presenting said second characteristic replaced by surface areas presenting
a  third characteristic. 15. An information medium according to Claim 13
wherein, each inner surface area  has a predetermined same size. 16. An
information recording medium according to Claim 12wherein said outer and
inner tracks have tracking surface areas presenting respectively a first or
second characteristic  and wherein said tracking surface areas form, in
each inner and outer track, longitudinally  alternating sequences of
surface areas presenting said first or second characteristic whereby  any
tracking surface area in one inner track is contiguous to a tracking
surface area presenting  the same characteristic in the other inner track
and wherein contiguous surface areas between  said outer and inner tracks
present different characteristics. 17. An information recording medium
according to Claim 16 wherein each tracking  surface area has the same
predetermined size. 18. An information recording medium according to Claim
9 wherein said surface  areas condo additional information. 


