
EP 0 397 472 1 Description BACKGROUND OF THE INVENTION 5      The present
invention relates to apparatus with a rotary head for recording and playing
back digital audio signals or other digital information signals. Video-tape
recorders (VTRs) with a rotary head have been developed for recording high
definition televi- sion signals (hereinafter referred to as HDTV signals),
by forming helical tracks on a magnetic tape, and playing back the recorded
signals. 10      For instance, an article "Wideband Recording Technology
for High-definition Baseband VCRs," in IEEE Transactions on Consumer
Electronics, Vol. CE-33, No. 3, August 1987 shows a VTR for recording HDTV
sig- nals of one field, being divided into 3 segments each consisting of 2
channels. The drum and head configuration of this VTR is shown in Fig. 25,
and its track pattern is shown in Fig. 26. 15      As illustrated, a
magnetic tape 104 moving In the direction of an arrow 106 is passed around
a rotary drum 101 rotating in the direction indicated by an arrow 105. A
pair of heads 102a and 102b are disposed adjacent to each other and serve
for channels A and B (hereinafter referred to as CH.A and CH.B), and
another pair of heads 103a and 103b adjacent to each otherare disposed 180
spaced apart from the heads 102a and 102b to serve as a pair of channels.
The magnetic heads mounted on the periphery of the rotary drum 101 scan 20
the magnetic tape 104 in the direction indicated by an arrow 107 (Fig. 26).
During recording, such scanning form tracks 108, each of which is formed by
one scanning by a head for one channel. A video signal of one field is
recorded over an area T which comprises several tracks. A pair of tracks
CH.A and CH.B formed by the pair of heads are called a segment. A video
signal of one field is therefore recorded in three segments. 25      The
VTR recording HDTV signals records signals of a frequency band wider than
the conventional TV sig- nals. The following methods are therefore
employed. (1) The HDTV video signals are divided into two channels in order
to reduce the frequency band per chan- nel. (2) The rotational speed of the
drum is increased to 90 rps (revolution per second) which is three times 30
higher than in the conventional VTR to increase the relative speed between
the tape and the head to ac- complish a wide band FM (frequency-modulated)
recording. As a result, the video signal in one field is re- corded after
division into three segments. Since the actual format of the video signal
recorded is not relevant to the present invention, its description is
omitted. 35      As has been described, a scheme widely adopted in
recording and playing back HDTV signals is to divide the video signal of
one field or one frame into a plurality of segments each consisting of a
plurality of channels. When an audio signal corresponding to the HDTV
signal is recorded, it is desirable to record and play back in digital
form, employing PCM (pulse-coded modulation) for example, in order to
achieve high quality. In the VTRs described above, when a digital audio
signal is to be recorded in addition to the video, for the 40  purpose of
facilitating independent rewriting of the video and the audio
(after-recording), it is contemplated to dispose a region for digital audio
recording on the extension of the video tracks, as in an 8 mm VTR. An
attempt along this line is shown in the article "Wideband Compression Hi
Vision VTR," National Tech- nical Report, Vol. 32, No. 4, August, 1986.
Fig. 27 is a schematic diagram showing the track patterns recorded by such
a device. As illustrated, a 45  video signal of one field is divided into 2
channels, A and B, and recorded in a single segment. The signal area for
the video signal on one track is denoted by 109. The audio signal of the
two channels in the one field is recorded in the digital audio signal areas
110 formed in each track, being separated from the video signal areas by a
gap of a predetermined length. The audio signal of one channel is recorded
in association with the area for the video signal for one channel. CH.A,
and the audio signal of the other channel is recorded in association 50
with the area for the video signal of the other channel CH.B. in the
conventional apparatus having rotary heads for recording and playing back
the digital audio signals and the like, when one head is not functioning,
the audio information of one channel of one field is entirely lost. Another
problem is that the recording system does not have sufficient error
correcting or error compen- 55  sating capability against burst errors due
to an extended scratch on the tape. An object of the present invention is
to provide a rotary head digital signal recording and playback appa- ratus
having a capability of correcting and compensating the loss of signals
throughout one complete track or the burst errors due for example to an
extended scratch on the tape. 2  



EP 0 397 472 B1 The article entitled 'Derdigatale Video recorder Entwurf
des elektrischen Teils des Standards' in Fernseh- und Kino-Technik 41
Nr/1/2 1987 discusses the processing and recording of four audio channels
in different sectors with straight and oblique scanning values with dual
heads. GB-2220521 describes a tape recording/playback apparatus in which
video and audio signals are recorded 5   on separate tracks. In the case of
four channels the audio data is separated in to odd and even samples for
each channel and the odd and even samples are recorded in sub-sectors at
different edges of the tape. EP-0155101 describes a tape recording/playback
apparatus in which all the odd samples of four channels are recorded in
sectors of one track and all the even samples of the four channels are
recorded in sectors of another track. 10  The appended claims define the
characteristic features of the invention. In one rotary-head
recording/playback apparatus according to the present invention, digital
signals of a plurality of channels are recorded, being distributed in m x n
tracks (m and n being an integer equal to or greater than 2), digital
signals for each channel in a unit time are divided into m x n sample
groups, i.e., (m x n x 1)-th to {(m x n x 1) + (mx n -1)}-th sample groups
according to the order of input or sample, and disposed so that 15  each
track contains only one of the (m x n) sample groups and the sample groups
containing consecutive sam- ples of the same channel are disposed in
different regions of different trades spaced in the longitudinal direc-
tion of the tracks. At least part of an error correcting codeword is formed
to interleave a plurality of tracks of the m x n tracks (in other words, to
extend across such a plurality of tracks), and the same error correcting
codeword does not 20  appear in consecutive samples. In a rotary-head
recording/playback apparatus according to the present invention, digital
audio signals of one field period or one frame period are recorded, being
distributed across m channels x n segments, i.e., j ( = n x m) tracks, the
digital audio signals of one field or one frame are divided into (2 x j)
sample groups so that the even-numbered samples and odd-numbered samples
belong to different groups, and one even sample 25  group and one odd
sample group are selected out of the (2 x j) sample groups so that the
sample groups are divided into J groups, and the sample groups containing
adjacent samples in the same channel are disposed in regions spaced apart
from each other in the longitudinal direction of the tracks, and the error
correcting co- deword for the digital audio signals contained in each track
are formed to be completed across a plurality of tracks and adjacent
samples in the same channel are contained in different error-correcting
codewords. 30      According to the present invention, any arbitrary sample
data and sample data adjacent thereto are re- corded on different tracks,
being spaced apart from each other in the longitudinal direction of the
tracks. As a result, even if the above mentioned arbitrary sample data are
incorrect, the probability that the adjacent sam- ple data are correct is
high, and the incorrectsample data can be replaced by a means value of both
of arbitrary sample data. 35      Moreover, the error correction is made
using the error-correcting code that is recorded and distributed on
different tracks. As a result, the error correcting capability against
burst errors within a track can be improved. Where a burst error which is
beyond the error correcting capability occurs, at least one of the adjacent
data can be corrected without being affected by the burst error, and a
correct sample is obtained, and also an ade- quate compensating capability
is obtained. 40 BRIEF DESCRIPTION OF THE DRAWINGS Fig. 1 is a track pattern
diagram illustrating the interleaving pattern of PCM audio signal data
samples according to an embodiment of the present invention. 45      Fig. 2
is a schematic diagram showing the structure of one of the regions for
recording audio signals. Fig. 3 is a schematic diagram illustrating the
allocation of data within one audio channel, showing how a sequence of
consecutive samples are assigned to regions in different tracks. Fig. 4
shows the data arrangement and code structure of one field the PCM audio
signal in a memory. Fig. 5 is a schematic view of the A1, A2, and A3 planes
in Fig. 4 as seen from above, looking parallel to 50  the planes, showing
an embodiment of the structure of a horizontal error-correcting codeword.
Fig. 6 is a block diagram showing the configuration of a VTR for an HDTV
signal according to this embodi- ment. Fig. 7 is a diagram showing the
timing of the recording and playback of a PCM audio signal according to
this embodiment. 55      Fig. 8 is a data arrangement diagram showing the
interleaving pattern in another embodiment. Fig. 9 is a data arrangement
diagram showing data interleaving for a case where the video signal of one
field is divided into a plurality of segments each consisting of 3
channels. 



Fig. 10 is a schematic diagram showing the allocation of data in one audio
channel for the above mentioned 3    EP 0 397 472 B1 case. Fig. 11 shows a
data arrangement and code structure for explaining error-correcting code
structure for the interleaving shown in Fig. 9. Fig. 12 is an
error-correcting code diagram, similar to Fig. 5, for the interleaving
shown in Fig. 9. 5       Fig. 13 is a block diagram showing another
embodiment of the recording and playback apparatus for im- plementing the
interleaving of the audio samples and code structure shown in Fig. 9. Fig.
14, and Fig. 15 are track pattern diagrams showing data arrangement in
further embodiments of the present invention. Fig. 16 is a diagram showing
data arrangement in a further embodiment of the present invention. 10
Fig. 17 is a track pattern diagram for a further embodiment of the present
invention. Fig. 18 is a diagram showing arrangment of audio data in a
further embodiment of the present invention. Fig. 19 is a diagram showing
the timing of the operation of the memory in the embodiment of Fig. 18.
Fig. 20 shows a memory map of this embodiment. Fig. 21 is a diagram showing
the track pattern of the rotary-head recording/playback apparatus of a
further 15  embodiment of the present invention. Fig. 22, Fig. 23, and Fig.
24, and Fig. 25 are diagrams showing arrangement of data in further
embodiments of the present Invention. Fig. 25 is a schematic view showing a
rotary drum and magnetic heads in a VTR. Fig. 26 is a schematic diagram
showing a conventional track pattern. 20      Fig. 27 is a schematic
diagram showing another conventional track pattern. DETAILED DESCRIPTION OF
THE PREFERRED EMBODIMENTS A detailed description of the invention will be
given by taking, as an example, the recording and playback 25  of a
four-channel audio signal paired with a video signal comprising three
segments per field, each segment consisting of two channels, thus having
six tracks per field as in the prior art. Fig. 1 is a track pattern diagram
Illustrating the arrangement of PCM audio signal data according to an
embodiment of the invention. The audio signal is interleaved across one
video field. Fig. 2 is a schematic diagram showing the structure of one of
the regions for recording audio signals. 30      Fig. 3 Is a schematic
diagram Illustrating the allocation of data within one audio channel,
showing how a sequence of consecutive samples are assigned to regions in
different tracks. In this example audio information signals are recorded
and played back in four channels: channel 1, chan- nel 2, channel 3, and
channel 4. The four-channel PCM signals which are inputted or sampled in
one video field f are recorded and played back over six tracks (m =2, n =
3). 35      With reference to Fig. 3, the samples for one channel of input
in the field f are divided in cyclic order into six groups: three even
groups (eg1, eg2, eg3) and three odd groups (og1, o2, og3). If the samples
are num- bered 0, 1, 2,  then sample 0 is placed in egl, sample 1in og1,
sample 2 in eg2, sample 3 in og2, and so on, the groups thus comprising
samples numbered as follows: [err] 40   [err] where k is an integer equal
to or greater than 0. The three even groups eg1 to eg3 comprise all the
even- numbered samples in each field, and three odd groups og1 to og3
comprise all the odd-numbered samples. The areas marked Q In Fig. 1 contain
check symbols (error check redundant symbols) for detecting and cor-
recting errors in the PCM audio sample values. The check symbols (P) are
also contained in the areas for the 45   audio data symbols, marked CH
legl, CH.2egl, etc being distributed among the audio data symbols. The
interleaving rule in Fig. 1 is that a single track contains only one of the
m x n sample groups for each audio channel, and adjacent sample groups in
each channel are separated from each other in the longitudinal direction of
the tracks, i.e., they are disposed in differently-numbered regions in
different tracks. The rule en- sures thati in each channel, samples that
are consecutive or adjacent in time are disposed in different tracks 50  in
locations separated by at least one-half the audio track length (L)
measured in the direction in which the tracks are scanned. Thus, even if
the head that scans one of the tracks becomes non-operative, or if a
scratch parallel to the edges of the tape causes a burst error, the length
of which is proportional to the width of the scratch measured in the
direction perpendicular to the edges of the tape (more precisely, in the
direction in which the tracks are 55   scanned), there Is a strong
probability that each incorrect sample will be preceded and followed in
time by a 



correct sample, so the incorrect sample can be replaced by, for example,
interpolating the mean of the adjacent correct sample value. The reason for
locating the area marked Q, which contains part of the check symbols, in
the middle is that 4    EP 0 397 472 B1 adjacentsamples will be separated
by the additional length of the Q area, thus enhancing the interleaving
effect of the present invention. The interleaving in this embodiment and
the error-correcting code, which is another feature of the present
invention, will be explained with reference to Fig. 4, which shows the data
structure of one field of the PCM 5   audio signal, and Fig. 5, which
schematically shows a codeword (error-correcting codeword) in the
error-cor- recting code. Fig. 4 shows the structure of error-correcting
code comprising the PCM audio data symbols and check symbols for one field
f as It would be stored in a signal memory device used in the recording and
playback apparatus. The memory can be written and read eight bits (one
byte) at a time. The sixteen-bit audio sample 10  values are divided into
eight upper bits and eight lower bits, each eight bits being stored in a
one-byte slot. The eight-bit data in a slot is referred to as a symbol. If
the audio signal sampling rate is 48kHz, the number of samples (NsF) per
channel in one field f, i.e., 1/60 sec., is: Nsf = 48000/60 = 800 samples.
15  To distribute these 800 samples x 4 channels over six tracks, each
track must have audio data slots for 800 x 4/6 = 534 samples, comprising
1068 symbols. To simplify the data structure, each track is provided with
slots for 1088 (= 32 x 34) audio data symbols, the unused slots being
treated as dummy symbols. The signal data structure in one plane In Fig. 4
corresponds to the PCM audio data symbols arid check symbols for one track.
The planes A1 to A3 and B1 to B3 correspond to the tracks A1 to A3 and B1
to B3 in 20  Fig. 1. Each audio data symbol is denoted by the capital
letter D followed by a suffix indicating its sample num- ber and whether it
is the upper (u) or lower (I) byte of the sample. Thus the 0-th sample in
each channel com- prises two symbols denoted DOu and DOI. Pxx denotes a
check symbol (P symbol) belonging to a first orvertical error-correcting
code. Qxx denotes a check symbol (Q symbol) belonging to a second or
horizontal error-cor- recting code. 25      Each of the vertical
error-correcting codewords in Fig. 4 consists of 38 symbols, comprising 34
audio data symbols or Q symbols and four P symbols. The 38 symbols in a
vertical error-correcting codeword are treated as a data block. Blocks are
read from memory and written on the tape in the order of the block
addresses shown in Fig. 4, thus permuting or interleaving the data as
illustrated In Fig. 1. Fig. 2 shows the arrangement of data on a track of
the tape. As illustrated, each region, e.g., CH.legl 30  contains 8 blocks,
each block contains 34 audio data symbols and 4 check symbols plus
synchronous (sync.) code, block address signal, and a parity code for
detecting errors in block address signal. During recording, the sampled
audio data for the four channels are written in the designated slots in the
six-track memory area in a recording memory shown in Fig. 4, and are then
recorded on the tape sequentially. During playback, the audio data are
sequentially read from the tape and stored in the designated slots in 35
the six-track memory area in a playback memory and are then read from the
specified slots and outputted In the original sample order. A Reed-Solomon
(RS) code on the Galois field GF(28) is used for generating the check
symbols P and Q. If h is the code length, k Is the information length, and
d is the minimum code distance, then: P is an (h, k, d) = (38, 34, 5) RS
code, and 40   Q is an (h, K, d) = (36, 32, 5) RS code. The P and Q
error-correcting codes comprise four symbols per codeword, enabling the
correction of two incorrect symbols of arbitrary location in the
error-correcting codeword (referred to as error correction), or up to four
incorrect symbols if the locations of the incorrect symbols are known by
other means (referred to as erasure correction). 45      The general
procedure for correcting errors is first to use the P symbols to determine
whether there is a symbol error in the vertical error-correcting code and
store the result of the decoding of the vertical error-cor- recting code in
a separate flag memory as flag information, then use the Q symbols to
perform erasure cor- rection, the positions of the errors being indicated
by the flags. The horizontal error-correcting codewords can be structured
and the Q check symbols generated accord- 50  ing to two methods. One
method is to proceed in the straight horizontal direction in Fig. 4, so
that each error-correcting code- 



word is extend in one plane, that is, within one track. An advantage of
this method is that an uncorrectable error in one track does not affect
other tracks. A disadvantage is that burst errors continuing for more than
four blocks per track cannot be corrected, but must be replaced by
compensation, such as mean value inter- 55   polation. This method is
accordingly unsuitable for systems prone to burst errors in the
longitudinal direction of the tracks. The second method is to interleave
the error-correcting codewords across two or more segments (i.e., to make
the error-correcting codeword to extend across two or more segments), thus
enabling longer bursterrors 5    EP 0 397 472 B1 to be corrected. A
disadvantage of this method is that if all the data in a certain track are
incorrect, due to head clogging for example, the error will affect other
tracks that are part of the same error-correcting code structure, thus
increasing the amount of data that must be compensated. The
error-correcting codes must therefore be structured so that it will not be
necessary to compensate the values of adjacent samples. 5       Fig. 5 is a
schematic view of the Al, A2, and A3 planes (or B1, B2, and B3 planes) in
Fig. 4 as seen from above, looking parallel to the planes, showing an
embodiment of the structure of a horizontal error-correcting codeword. The
error-correcting codeword comprises samples from three tracks, one track in
each of the three segments making up the field. The arrow labeled Qseq in
Fig. 5 indicates an error-correcting codeword starting in the plane A1 (or
B1), comprising 36 symbols joined by solid and dashed lines, 32 of which
are audio data 10  symbols and four of which are Q check symbols. By
interleaving the error-correcting codewords over the full length of the
field in this way, it is possible to correct a burst error of up to 12
blocks in one track. The burst error generates only four incorrect blocks
per codeword, enabling erasure correction to be performed. The codeword in
Fig. 5 does not contain any pair of adjacent samples. If an uncorrectable
burst error oc- 15  curs, such as a burst error comprising 13 consecutive
blocks In a track, even though all audio data symbols In the codeword are
regarded as Incorrect, their adjacent symbols are not affected because they
are part of codewords disposed across different tracks, hence the correct
adjacent values can be obtained for compen- sation. Thus adequate
compensating capability is assured as well as adequate error-correcting
capability. Fig. 5 shows only the codeword beginning in the A1 (or B1)
plane. Similar codewords are generated be- 20  ginning in the A2 (or B2)
and A3 (or B3) planes. Next, an embodiment of a recording and playback
apparatus for implementing the above described inter- leaving of audio
samples and code configuration will now be described. Fig. 6 is a block
diagram showing the configuration of a VTR for an HDTV signal according to
this embodi- ment. Fig. 7 is a diagram showing the timing of the recording
and playback of a PCM audio signal according 25  to this embodiment. In
Fig. 6,201 a to 201d denote analog audio signal input terminals of the
fourchannels, 202a to 202d denote low-pass filters (LPFs) in the recording
circuit of the four channels, 203a and 203b are selectors for selecting the
audio signals, each provided for two channels, and outputting a signal of
one circuit. 204a and 204b are analog-to-digital converters (A/D
converters). 205 is a data bus for the memory for the recording circuit.
207 30  is a memory address controller. 208 is a coding circuit. 209a and
209b are a synchronous signal and block address signal appending circuit
(hereinafterreferred to as sync. signal appending circuit). 210a and 210b
de- note digital modulators, 214 is an HDTV video signal processing
circuit. 215 is a video signal input terminal. 216 is a video signal output
terminal. 211a and 211b are selectors which make selection between the PCM
audio recording signal and the video recording signal. 212a and 212b are
recording amplifiers. 213a and 213b 35  denote recording/playback signal
selecting switch. 218a and 218b are playback amplifiers. 219a and 219b de-
note playback equalizers. 220a and 220b denote synchronous signal detecting
circuits. 221 a and 221 b denote demodulators. 222 is a memory data bus for
the playback circuit. 224 denote an error detecting and correcting circuit
(hereinafter referred to as correcting circuit). 225a and 225b denote
compensating circuits. 226a and 226b denote digital-to-analog converters
(D/A converters). 227a and 227b denote channel separators. 228a 40  to 228b
denote low-pass filters (LPFs) for the playback circuit. 229a to 229d
denote analog output terminals of the four channels. 230 denotes a timing
generating circuitfor generating clock signal required by each circuit
block. 231 denotes a quartz oscillator for generating a master clock
signal. The operation will now be described with regard to recording and
then playback. Audio signals of the four channel inputted through the
analog audio signal input terminals are passed 45  through the LPFs 202a to
202d where their high frequency components are suppressed, and selected by
the selectors 203a and 204b, and are then inputted into the A/D converters
204a and 204b. In the illustrated embodiment, two A/D converters are
provided because the A/D conversion is made after 



the selection. However, separate A/D converters may be provided for the
respective channels. At the A/D converter, the audio signal of each channel
is converted into a digital signal of 16 bits. The digi- 50  tized audio
signal is then passed through the memory bus 205 of the recording circuit,
and written in a recording memory 206. The recording memory 206 has three
times the capacity for storing the audio data and error cor- recting
codewords of the four channels for one field period. As shown in Fig.
7(bl), the audio data inputted during one field period (the period IN in
the figure) is read during the next field period (the period ENC in the
figure), and passed through the data bus 205 to the correcting circuit 208,
where error correcting codes P and 55   Q are generated, and the generated
error correcting codes P and Q are passed through the data bus 205 and
written in the recording memory 206. The data written in the recording
memory 206 are then divided into three segments, and read, with time-
axis-compression, to be recorded in the above described audio regions. The
recording on the tape is made 6    EP 0 397 472 B1 segment by segment,
i.e., with two adjacent heads forming, simultaneously, two adjacent tracks.
In association with the two heads, two sets of circuits including the sync.
signal appending circuits 209a and 209b, and the circuits that follow them
are provided. Data read from the recording memory 206, with
time-axis-compression are supplied to the sync. signal appending circuits
209a and 209b where a block sync. signal, a block address, 5   and a parity
code for error detection for the block address signal are appended to the
header of each block. The data are then modulated atthe modulators 21Oa and
21 Ob. The modulation employed is an 8-14 modulation in which 8-bit data
are modulated into 14-bit data. The video processing circuit 214 converts
the HDTV video signal supplied to the video signal input terminal 215 in a
recording signal in to accordance with a predefined sequence. During
playback, the reverse process is carried out to output the video signal at
the video signal 10  output terminal 216. But as these operations are not
relevant to the gist of the present invention, so their de- scription is
omitted. The selectors 211a and 211b select the video signal and the
time-axis-compressed audio signal so that they will be recorded in the
respective divided regions, and the selected signals are amplified at the
recording amplifiers 212a and 212b, passed through the recording switches
213a and 213b, and supplied to two pairs 15  of heads 102a and 102b and
103a and 103b by means of which the signals are recorded on the track
pattern on the tape, shown in Fig. 1. The operation of the playback system
will now be described. Signals that are read by two pairs of heads 102a and
102b and 103a and 103b are passed through the switches 213a and 213b and
amplified by the play- back amplifiers 218a and 218b. The signals are then
supplied to the equalizers 219a and 219b where their 20  waveforms are
equalized. At the sync. detector 220a and 220b, the playback clock signal
is extracted from playback digital signal by means of a PLL (phase locked
loop), and the sync. signal added to each block is detected so that the
position of the block is recognized. At the demodulators 221 a and 221 b,
14-8 demodulation is performed and the restored 8 bits data are written in
the playback memory 223. As shown in Fig. 7 (c), after writing of data that
are recorded in 3 segments for one field, error correction is conducted
during the repro- 25  ducing period of the next field. The data in the
memory are supplied through the data bus 222 to a correction circuit 224,
which use the error correcting codes P and Q to detect and correct errors
that have occurred in the audio data, and the corrected values are then
rewritten In the playback memory. Thus, correction is com- pleted. In the
playback memory 223, juxtaposed to the area for storing the audio data and
error correcting code- 30  words is an area for storing flag information
indicating the result of the error detection and the result of cor-
rection. in this area, flags corresponding to the audio data on which error
has been detected but which could not been corrected. The audio data of one
field on which correction has been completed are then read from the
playback mem- ory 223, with time axis expansion during the next field
period, and inputted to the compensating circuits 225a 35  and 225b. Flags
corresponding to the audio data 223 are also supplied to the compensating
circuits 225a and 225b. The compensating circuits 225a and 225b identify,
by means of a flag, the audio data on which error has been detected but
which has not been corrected, and perform the compensation process and
minimize the possibility of such erroneous audio signal being heard as an
unpleasant sound. Generally, when consecutive 40  samples are In error, the
preceding value hold method in which the incorrect values are replaced by
the im- mediately preceding correct value is employed, or whereas when the
values of the preceding sample and the succeeding sample are correct, the
mean value compensating method in which the incorrect values are re- placed
by the mean value between them are used in place. The latter method is
preferred because the un- 



pleasant sound is smaller. 45     In this embodiment, the interleaving
shown in Fig. 1 is employed, so that it is possible to fully enjoy the
merits of the mean value interpolation. The compensated audio data are
converted intoanalog signals atthe D/Aconverters226a226b, and sepa- rated
into two channels at the channel separators 227a and 227b, and passed
through the LPFs 228a to 228d where the high-frequency components are
suppressed. The signals are then outputted through the audio out- 50  put
terminals 229a to 229d. The memory address controller 207 provides memory
addresses to the recording memory 206 and the playback memory 223 during
data writing and data reading. In the above description, the recording
circuit and the playback circuit are shown to be separate, but where the
recording and playback operation need not be carried out simultaneously,
some of the circuit blocks or part 55  thereof may be used to serve both
for recording and playback. Another embodiment of the interleaving
according to the present invention will now be described. Fig. 8 is a data
arrangement diagram showing the interleaving pattern in this embodiment.
The allocation of data samples into sample groups is identical to that
shown in Fig. 3, but the disposition of the sample groups 7    . EP 0 397
472 B1 is different. The advantages similar to those derived from the
interleaving pattern shown in Fig. 1 are also obtained. Apparatus for
implement this interleaving can be structured by changing the configuration
of the memory and the memory address controller. The above description
concerns a case in which the digital audio signal is recorded and played
back cor- 5   responding to the video signals of 3 segments each consisting
of 2 tracks. But the present invention can be applied to the case where the
video signals consist of 3 segments each consisting of 2 tracks, or 3
segments each consisting of 3 tracks, or any other number of segments each
consisting of any other number of channels. Now, the description Is made on
the case where the video signal of one field is divided into a plurality of
segments each consisting of 3 channels. 10      First, an example with 3
tracks x 3 segments is described. Fig. 9 is a data arrangement diagram
showing data interleaving, and Fig. 10 is a schematic diagram showing the
allocation of data in one audio channel. As shown in Fig. 10, samples of
one channel inputted or sampled during one field period foreach of the
channels CH.1, CH.2, CH.3 and CH.4 are divided substantially evenly into 18
groups. If the samples generated per field period are denoted by DO, Dl,
D2, ..., these samples are divided into sample groups CH. 1 e1, CH. 1o1,
CH. 1e2, 15   CH.1o2, ...CH.1e9, CH.1o9. The suffix e signifies groups
consisting of even samples, whereas the suffix o signifies groups
consisting of odd samples. The sample groups formed for each channel are
disposed on tracks as shown in Fig. 9. Q denote check symbols. In this
interleaving, a group of even samples and a group of odd samples of each
channel are dis- posed, being spaced, in the former part and a latter part
within the audio area in tracks. Sample groups con- 20  taining adjacent
samples in each channel are disposed on different tracks, and separated in
the longitudinal direction of the tracks, i.e., they are disposed in
differently-numbered regions in different tracks. With such interleaving,
advantages similar to those with the track pattern shown in Fig. 1 are
obtained. Error-correcting code structure for the interleaving shown in
Fig. 9 will now be described with reference to Fig. 11 which is a code
structure diagram (like Fig. 4) and Fig. 12 which is an error-correcting
codeword 25   diagram (like Fig. 5). If the sample frequency is 48 kHz, the
number of samples (Nsf) per channel in one field period f is 800. To
distribute the 800 samples x 4 channels over 9 tracks, each track must have
audio data slots for 356 samples or 712 symbols. To simplify the data
structure, each track is provided with slots for 720 audio data symbols,
the unused slots being treated as dummy symbols. 30      Because the number
of symbols per track is different from that in the embodiment of Fig. 4,
the number of symbols In one block and the number of symbols of the Q
error-correcting codewords are different. Each block consists of 34 symbols
aligned vertically, and the recording on the tape is in the order of the
block addresses shown in Fig. 11, so the symbols are readfrom the memory,
one blockatatime, and recorded to realize the interleave pattern shown In
Fig. 9. 35      During recording, the sampled audio data of the 4 channels
are written in the memory, being allocated in the designated slots in the
memory areas for the 9 tracks shown in Fig. 11. During playback, the audio
data are read from the designated slots and the original order is restored
and outputted to the compensating circuit. Reed-Solomon (RS) codes on the
Galois field GF(28) is used to generate the check symbols P and Q. If 



h is the code length, k Is the Information length, and d is the minimum
code distance, then: 40   P is an (h, k, d) = (34, 30, 5) RS code, and Q is
an (h, k, d) = (28, 24, 5) RS code. As shown in Fig. 12, each of the Q
error-correcting codewords is completed in three tracks A1, A2 and A3, in
the same way as in Fig. 5. With this configuration, the data correcting
capability and compensating capability as described earlier are also
attained. 45      An embodiment of the recording and playback apparatus for
implementing the interleaving of the audio samples and code structure as
described above will now be described with reference to Fig. 13. The
apparatus shown in Fig. 13 is similar to the apparatus shown In Fig. 6, but
differs in the following respects. That is, there are heads for the three
channels, and the circuits for recording and playbackfor the additional
channel is added. The recording memory 208 and the playback memory 223 have
a different memory configuration correspond- 50  Ing to the different
Interleaving structure. Moreover, the memory address controller for data
writing and data reading also has different configuration. The procedure
forthe recording and playback is identical to that shown in the timing
chart of Fig. 7. Fig. 14 shows a further embodiment of data interleaving
according to the present invention. In the em- bodiment shown in Fig. 14,
groups containing adjacent samples are disposed in different segments of
the same 55  field. In the embodiments shown in Fig. 9 and Fig. 10, the
video signal for one field is divided into 3 tracks x 3 segments. The
concept described is however applicable to the case where there are 3
tracks x 2 segments. Fig. 15 shows an interleaving pattern for such a case.
8    EP 0 397 472 B1 Next, another example of the method of division of
data according to the present invention, which is a mod- ification of the
embodiment of Fig. 10, is described with reference to Fig. 16. This example
correspond to the division of 3 tracks x 2 segments shown in Fig. 15. Like
the example of Fig. 3, the samples are divided, according to their order of
input, into groups, the interleaving being confined 5   within a field.
That is, the samples are divided into 12 groups for 12x, 12x + 1, 12x + 2,
..., 12x + 11 (x = 0, 1, ...), according to the order of samples. Any
arbitrary sample and a sample adjacent thereto are allocated into different
groups, and such groups containing adjacent samples are disposed on
different tracks. Moreover, in the above examples, the audio signals are
confined within one field, but audio can be dis- tributed across two fields
or one frame. 10      Fig. 17 shows a track pattern according to another
embodiment of the present invention. In the embodi- ments described so far,
each track has a region 110 for recording audio signals, but in this
embodiment every third segment has regions 501 to 504 for audio signals in
the form of PCM signals. An and Bn (n = 1, 2, 3, ...) in the figure
correspond to the channels Al, A2, .., B1, B2, .. in Fig. 30. The segments
with even suffixes "n" (of An, Bn) are recorded by a pair of heads 102a and
102b. Part of the vertical blanking period of the video 15  signal is used
for the regions of the PCM signals. Accordingly, the digitized audio
signals can be recorded with- out altering the video format. The vertical
sync. signal is recorded in the sync. signal region 510 provided at the
head of the video signal region 109 following the PCM signal regions 501 to
504. Fig. 18 shows the recording pattern for recording audio signals of
four channels (A, B, C, D) and is an en- larged view of the regions 501 and
502 of Fig. 17. 20      The audio signals for each channel sampled in one
video field are divided into a group of even samples and a group of odd
samples, which are then recorded in a former part and a latter part of the
area for the audio on different tracks. in the figure, the suffixes "e" and
"o" of the reference marks A, B, C, D signify the even sample and odd
samples. The symbols Q are check symbols of the error correction code
completed in one track. 25      As is clear from Fig. 18, even if there is
a drop-out of all samples of the audio signal in one track, the pre- ceding
and succeeding samples are unaffected, so the dropped sample can be
replaced by a mean value of the preceding and succeeding samples, i.e., by
Interpolation. If a burst error which extends one half the area for the
audio, i.e., the regions 501 and 502 in the direction of the width of the
tape occurs, the interpolation is possible. 30      Fig. 19 shows the
timing for recording and playback of audio signals in this embodiment, and
corresponds to Fig. 7. The method shown in Fig. 19 differs from the method
shown in Fig. 7 in that the signals in one field recorded on the tape, are
concentrated at the beginning of each field. Fig. 20 is a memory map for
the above embodiment. In this example, the audio signal sampling rate is
48kHz, and the number of samples (Nsf) per channel in one filed is 800. To
distribute the 800 samples x 4 



35  channels over 2 tracks (1 segment), each track must have audio data
slots for 1600 samples or 3200 symbols. As shown in the memory map of Fig.
20, each of the four audio regions has data slots for 924 symbols, 44
symbols in each vertical array, and 21 symbols in each horizontal array. Of
the audio data of one field, the audio data recorded in the audio region
501 in track A1 in Fig. 18 are illustrated. The signals of Ach, Bch, Cch,
and Dch are respectively stored at the locations with the x address of 0 to
20, 21 to 41, 54 to 74, and 75 to 95. 40   Q denotes check symbols of the
horizontal error-correcting code and stored in the region of the x
addresses of 42 to 53. P denotes check symbols of the vertical
error-correcting code. In the figure, the first suffix denotes the order of
the sample and the second suffix denotes whether it is an upper (u) or
lower (I) byte of the sample. The audio signals inputted in one field
period are stored in the recording memory 206, before being re- 45  corded
in the audio regions 501 in the A1 track and the audio region 502 in the B1
track. Then, check symbols of the error-correcting codeword completed in
one track are added. in Fig. 20, each data symbol belongs two
error-correcting codewords, and the data symbols are coded, taking each
byte as a unit, by, for example, the Reed Solomon code which is often
employed for error correction of audio signals. Each horizontal array
comprises three Q error-correcting codewords, each of which consists of
three sym- 50  bols stored at the x addresses 3n, 3n + 1, or 3n + 2 (n = 0
to 31), and hence comprises 32 symbols. Each of P error-correcting
codewords is formed of 44 symbols aligned vertically. One track comprises
96 blocks and the encoded data shown in Fig. 20 are successively read
starting with the address x = 0. To every 44 symbols, a sync. signal and a
block address are added and recorded as one block, so that the recording
pattern in Fig. 18 is obtained. 55      B1 track memory map can be obtained
by substituting the even samples Ce of the Cch channel for the even
samplesAe of theAch channel, substituting the even samples De of the Dch
channel forthe even samples Be of the Bch channel, odd samples Ao of the
Ach channel for the odd sample Co of the Cch channel, and odd samples of
the Bch channel for the odd samples Do of the Dch channel, and the pattern
of Fig. 18 can then 9    EP 0 397 472 B1 be obtained by a similar
procedure. "id" in the figure denotes additional information indicating the
sample frequency, presence or absence of the emphasis, the number of the
channels, the number of quantization bits, or the like, related to the
audio signal. 5      The control over writing and reading is conducted by
the memory control circuit 207. In Fig. 18, the even samples Ce and odd
samples Co of the C channel, and the even samples De and the odd samples Do
of the D channels may be interchanged. Moreover, an identification signal,
other than the vert- Ical sync. signal, with which the start of the video
signal of each field can be identified may be recorded in the vertical
sync. signal region 510. 10     The above description relates to a case in
which each segment consists of two tracks, but each segment may
alternatively consist of three tracks. In such a case, three heads
proximate to each other are used for recording and playback. Fig. 21 shows
a track pattern of this embodiment. Recording in audio regions (such as
those 601 a, 601 b, and 601 c or 602a, 602b, and 602c) in adjacent tracks
is made substantially simultaneously using three heads. 15      Fig. 22
shows arrangement of data on the audio regions 601a to 601c. The area
preceding the area for the check symbols of the Q error correction codeword
(Q check symbols) and the area succeeding the area for the Q check symbols
are respectively divided into four regions, and allocated to four audio
channels A, B, C and D, and the even samples and the odd samples of each
audio channel are divided into three, and allocated to three tracks. For
instance, the even samples of the A channel are represented by Ael, Ae2,
Ae3. 400 even 20  samples of the A channel WO to W798 are divided into
groups WO to W266, W268 to W534 and W536 to W798, and the samples WO to
W266 are recorded in Ae1 region, the samples W268 to W534 are recorded in
Ae2 region, and the samples W536 to W798 are recorded in Ae3 region.
Recording of B to D channels is similar to the recording of the A channel.
If the samples are arranged in this way, the advantages derived with the
embodiment of Fig. 18 are also 25  obtained. Fig. 23 shows a modification
of Fig. 22. In this modification, the even samples and the odd samples
obtained by dividing each channel into three are separated in the
longitudinal direction of the tracks so that they are notjuxtaposed, i.e.,
they are in the differently-numbered regions of the different tracks. With
this ar- rangement, when for instance a burst error occurs in the
longitudinal direction of the tape with the width of the Ae1 region, the
compensation that will be necessary are not concentrated on any particular
channel. This is 30  in contrast to the case of the arrangement of Fig. 22
with which the compensation that will become necessary 



are concentrated on the A channel. In the above embodiment, Interleaving
was confined within one field period, but it may spreads across two field
periods or one frame period. It should be noted that the tracks 601a to
601c are in a field different from the field in which the tracks 602a to
602c are In. That is, in the interleaving completed in two fields, the 35
audio data generated in two field periods are divded into even groups and
odd groups, which are then distrib- uted in the audio regions in two
fields. An example of such an arrangement is shown in Fig. 24. In this
example, the number of samples in each region is about twice that of the
embodiment of Fig. 23. The even samples WO to W530, W532 to W1062, and
W1064 to W1598 are recorded in the regions Ael, Ae2 and Ae3, respectively.
Odd samples of the A channel, and even arid odd samples of other channels
are recorded in a similar manner. 40  With this arrangement too, the
advantages derived from the earlier-described embodiments are also
obtained. Furthermore, in this embodiment, even if all the data in the
three tracks 601a to 601c are lost, the mean value compensation is
possible. So this embodiment is more reliable than the system in which the
interleaving is completed in one field. The method of division as explained
with reference to Fig. 16 may also be used, but still the same advan- 45
tages are derived. The embodiment described above can be implemented by
changing the clock generating circuit 230 and the memory control circuit
207. The embodiments described relate to audio signals, but the invention
is also applicable to digital data other than audio digital data. 50
As has been described according to the Invention, the digital information
signals are divided according to their order of input or sampling into m x
n sample groups, i.e., {(m x n) x l)-th sample group to ((m x n) x I + (m x
n) - 1)-th sample group, and one of m x n sample groups is disposed in one
track, and the sample groups containing adjacent samples are separated from
each other in the longitudinal direction of the tracks, and the
error-correcting codeword is formed to interleave across a plurality of
tracks in the m x n tracks, and not to 55  contain adjacent samples.
Accordingly, compensating capability against head malfunction and a burst
error due to a scratch is enhanced. In another embodiment, data
interleaving is so made that any arbitrary sample and the sample adjacent
thereto are not contained in the same track, and separated from each other
in the longitudinal direction of the 10    EP 0 397 472 B1 tracks, and the
error-correcting codeword is so formed to interleave across a plurality of
tracks, so compen- sating capability is enhanced. Furthermore, when the
time-axis compressed audio signal is recorded in the region preceding the
record- ing of the video signal of each field, the conventional video
signal recording format need not be changed, so 5   the compatibility with
the conventional apparatus is retained. Claims 10  1.  Apparatus
forrecording digital information signals from n channels, where n is an
integerequal toorgreat- er than 2, to form m tracks on a recording medium,
where m is an even integer equal to or greater than four, with the
information being distributed in regions along the tracks, said apparatus
comprising: recording signal processing means (202a - 212c) for
interleaving the digital information signals for a predetermined time and
for outputting the interleaved digital information signals and 15
recording means (102 - 103c) for recording thesignals supplied from said
signal processing means on said recording medium to form said tracks;
characterised in that: each of the tracks has n regions and the digital
information signals being divided into m groups for each channel, so that
the digital Information signals are recorded in n x m regions of the
tracks, said signal processing means divides the digital Information
signals into odd samples and even 20       samples for each channel and
further divides odd and even samples each into m/2 sample groups, with
consecutive samples of the same channel being assigned to different sample
groups and the said signal processing means interleaves the sample groups
such that the sample groups recorded in the n regions of each track are
sample groups from different channels, and the sample groups of consecutive
samples of the same channel are disposed In different regions of different
tracks formed at different positions in 25       a longitudinal direction
of the tracks. 2.  Apparatus according to claim 1, wherein said recording
signal processing means includes encoding means (208) providing coding
information for error detection and error correction of the digital
information signals each coded data being encoded with at least two
codewords with at least one of said codewords 30       being recorded over
a plurality of tracks with consecutive of the same channel being contained
in different 



codewords. 3.  Apparatus according to claim 1 or 2, and further comprising:
playback means (102a to 103c) for scanning the tracks recorded on said
recording medium to out- 35       put the samples of the digital
information signals; and playback signal processing means (218a to 224) for
rearranging the digital information signal sam- ples outputted by said
playback means for each channel back into the original order of the samples
before interleaving to reproduce the digital information signals. 40   4.
Apparatus for performing sequential scanning along regions of m tracks
formed on a recording medium, where m is an even integer equal to or
greater than four, to reproduce digital information signals recorded on the
tracks as odd and even samples derived from n channels, where n is an
integer equal to or greater than two, said apparatus comprising: playback
means (102a to 103c) for scanning said tracks to output recorded signals
and 45             playback signal processing means (218a to 224) for
receiving the signals reproduced by said play- back means and for
outputting the digital information signals recorded characterised in that
each of the tracks has n regions and the recorded digital information
signal samples are distributed with the even and odd samples of each
channel each being divided into m/2 sample groups with consec- utive even
samples and consecutive odd samples of the same channel being assigned to
different sample 50       groups and the sample groups containing
consecutive samples of the same channel being located in dif- ferent tracks
at different regions formed at different positions in a longitudinal
direction of the tracks and said playback signal processing means
rearranges the signals representing sample groups to re- form the digital
information signals for each channel. 55   5.  Apparatus according to claim
4, and further comprising signal compensation means (225a, 225b) for re-
ceiving the rearranged samples from said playback signal processing means
and for compensating sam- ples in which an error has occurred by using a
sample from a track adjacent the track with the sample with the error 11
EP 0 397 472 B1 tracks, and the error-correcting codeword is so formed to
interleave across a plurality of tracks, so compen- sating capability is
enhanced. Furthermore, when the time-axis compressed audio signal is
recorded in the region preceding the record- ing of the video signal of
each field, the conventional video signal recording format need not be
changed, so 5   the compatibility with the conventional apparatus is
retained. Claims 10  1.  Apparatus forrecording digital information signals
from n channels, where n is an integerequal to orgreat- er than 2, to form
m tracks on a recording medium, where m is an even integer equal to or
greater than four, with the information being distributed in regions along
the tracks, said apparatus comprising: recording signal processing means
(202a - 212c) for interleaving the digital information signals for a
predetermined time and for outputting the interleaved digital information
signals and 15            recording means (102 - 103c) for recording the
signals supplied from said signal processing means on said recording medium
to form said tracks; characterised in that: each of the tracks has n
regions and the digital information signals being divided into m groups for
each channel, so that the digital Information signals are recorded in n x m
regions of the tracks, said signal processing means divides the digital
information signals into odd samples and even 20       samples for each
channel and further divides odd and even samples each into m/2 sample
groups, with consecutive samples of the same channel being assigned to
different sample groups and the said signal processing means interleaves
the sample groups such that the sample groups recorded in the n regions of
each track are sample groups from different channels, and the sample groups
of consecutive samples of the same channel are disposed in different
regions of different tracks formed at different positions In 25       a
longitudinal direction of the tracks. 2.  Apparatus according to claim 1,
wherein said recording signal processing means includes encoding means
(208) providing coding information for error detection and error correction
of the digital information signals each coded data being encoded with at
least two codewords with at least one of said codewords 30       being
recorded over a plurality of tracks with consecutive of the same channel
being contained in different codewords. 3.  Apparatus according to claim 1
or 2, and further comprising: playback means (102a to 103c) for scanning
the tracks recorded on said recording medium to out- 



35       put the samples of the digital information signals; and playback
signal processing means (218a to 224) for rearranging the digital
information signal sam- ples outputted by said playback means for each
channel back into the original order of the samples before interleaving to
reproduce the digital information signals. 40  4.  Apparatus for performing
sequential scanning along regions of m tracks formed on a recording medium,
where m is an even integer equal to or greater than four, to reproduce
digital information signals recorded on the tracks as odd and even samples
derived from n channels, where n is an integer equal to or greater than
two, said apparatus comprising: playback means (1 02a to 103c) for scanning
said tracks to output recorded signals and 45            playback signal
processing means (218a to 224) for receiving the signals reproduced by said
play- back means and for outputting the digital information signals
recorded characterised in that: each of the tracks has n regions and the
recorded digital Information signal samples are distributed with the even
and odd samples of each channel each being divided into m/2 sample groups
with consec- utive even samples and consecutive odd samples of the same
channel being assigned to different sample 50       groups and the sample
groups containing consecutive samples of the same channel being located in
dif- ferent tracks at different regions formed at different positions in a
longitudinal direction of the tracks and said playback signal processing
means rearranges the signals representing sample groups to re- form the
digital information signals for each channel. 55   5.  Apparatus according
to claim 4, and further comprising signal compensation means (225a, 225b)
for re- ceiving the rearranged samples from said playback signal processing
means and for compensating sam- ples in which an error has occurred by
using a sample from a track adjacent the track with the sample with the
error 11 1111111 111111 11111 11111 *   C   L   M   S   *    EP 0 397 472
B1 6.  Apparatus according to claim 4, wherein said playback signal
processing means includes a decoding means (224) for performing error
detection and error correction using error detection and correction co-
dewords coded over a plurality of tracks on the recording medium. 5   7.  A
method of recording digital information signals of n channels, where n is
an integer equal to or greater than two, on a recording medium, the digital
information signals being distributed in n regions across m tracks, where m
is an even Integer equal to or greater than 4, characterised by the steps
of: dividing the digital information signals for each of the channels for a
predetermined time Into m sample groups, so that the digital information
signals for said n channels are recorded in n x m regions in m tracks; 10
further dividing even samples and odd samples for each channel in to m/2
sample groups respec- tively with said sample groups of different channels
being allocated to the n regions in each track and with consecutive samples
of the same channel being assigned to different sample groups and recording
the sample groups containing consecutive samples for the same channel In
different re- gions of different tracks at different positions in a
longitudinal direction of the tracks. 15 8. A method according to claim 7
and further comprising providing at least two codewords for error detection
and error correction, and encoding the signals such that at least one of
the codewords is recorded over a plurality of tracks wherein consecutive
samples of the same channel are contained in different code- words. 20 9.
A method of performing sequential scanning along regions of m tracks formed
on a recording medium, where m is an even integer equal to or greater than
four, to playback digital information signals correspond- ing ton channels,
where n is an integerequal to orgreaterthan two, the recorded digital
information signals being divided into even and odd samples; 25
characterised in that each track comprises n region; and the digital
information signal sample re- corded on the m tracks being distributed such
that the even and odd samples are each divided into m/2 sample groups,
consecutive even samples and consecutive odd samples are assigned to
different sample groups and sample groups containing consecutive samples of
the same channel are located in different tracks at different regions
formed at different positions in a longitudinal direction of the tracks and
said 30       method comprises reforming the digital information signals
for each channel from signals played back from the n regions of the m
tracks and outputting the digital information signals after restoring the
original 



sample order, 10. A method according to claim 9, and further comprising
performing error detection and error correction 35       using error
detection and correction codewords encoded and interleaved over a plurality
of the tracks. 11. Apparatus for recording on a recording medium digital
information signals of n channels, n being an integer equal to or greater
than two, that are inputted for a predetermined time, the signals being
distributed across m tracks, m being an integer equal to or greater than
two, said apparatus comprising: 40            signal processing means (202a
to 211c) for interleaving digital information signals and outputting the
interleaved signals and recording means (102a to 103c) for recording the
signals supplied from said signal processing means on said recording medium
to form said tracks; characterised in that each of said tracks comprises n
x 2 regions; 45            the digital information signals of each channel
are sampled as odd and even samples and divided into 2m groups for each
channel so that the digital information signals of said n channels are
recorded in 2 x m x n regions of the tracks; and said recording signal
processing means interleaves the samples in such a manner that even sam-
pies and odd samples for each channel are divided into m groups
respectively, one of the even sample 50       groups and one of the odd
sample groups, of each channel are disposed in the 2n regions in each track
and the groups containing consecutive samples of the same channel are
recorded in different tracks and at the different regions formed at
different positions in a longitudinal direction of the tracks. 12.
Apparatus according to claim 11, wherein said recording signal processing
means also serves to encode 55       each recording signal with at least
two codewords for error detection and error correction said codewords
extending across the tracks and the encoding is such that at least one of
the codewords is recorded over a plurality of tracks in said track, and
consecutive samples for the same channel are contained in different
codewords. 12    EP 0 397 472 B1 13. Apparatus according to claim 11 or 12,
further comprising: playback means (102a to 103c) for scanning tracks
formed on the recording medium to play back recorded digital information
signal samples and playback signal processing means (218a to 224) receiving
the signals from said playback means 5       and for rearranging, for each
channel, the digital information signal samples of said m tracks as a unit,
and back into the original sampling order. 14. Apparatus for performing
sequential scanning along regions of m tracks formed on a recording medium,
where m is an Integer equal to or greater than two, to reproduce digital
information signals, recorded on 10      the tracks as odd and even samples
and derived from n channels, where n is an integer equal to or greater than
two, said apparatus comprising: playback means (102,103) for scanning the
tracks to produce signals and playback signal processing means (218a to
224) forreceiving the signals from said playback means and for rearranging,
for each channel, the digital information signal samples of the tracks as a
unit to re- 15      store the original order of samples, and for outputting
the rearranged signals; characterised in that each track comprises n x 2
regions, the digital information signal samples are distributed across said
regions of the tracks as odd and even samples divided into 2m groups for
each channel with the sig- nals of the n channels recorded in 2 x m x n
regions of the tracks and with consecutive odd and even samples of each
channel in different groups and groups containing consecutive samples of
the same 20       channel in different tracks and at different regions
formed at different position in a longitudinal direction of the tracks; and
said playback signal processing means reforms the digital information
signals of one channel from signal samples played back from the 2m regions
of the tracks, said 2m regions comprising, for each track, a region
containing even samples and a region containing odd samples. 25 15.
Apparatus according to claim 14 and further comprising signal compensating
means (225a, 225b) for re- ceiving the rearranged signals from said
playback signal processing means and for compensating sam- ples in which
error has occurred, using a sample adjacent thereto. 30   16. Apparatus
according to claim 14 or 15, wherein said playbacksignal processing means
includes decoding means which performs the error detection and error
correction using error detection and correction co- dewords recorded in a
plurality of the tracks. 



17. A method of recording digital information signals of n channels, where
n is an integer equal to or greater 35      than 2, that are inputted for a
predetermined time on a recording medium the signals being distributed
across m tracks, where m is an integer equal to or greater than two,
characterised in that each of said tracks comprising n x 2 regions and said
method comprises dividing the digital information signals for each channel
into even samples and odd samples and into 2m groups with even samples and
odd samples for each channel being divided into m groups respec- 40
tively for recording in 2 x m x n regions in m tracks so that the groups
containing consecutive samples of the same channel are allocated to
different groups and the groups of different channels are allocated to
different regions in each track and recording the groups containing
consecutive samples of the same channel in different tracks and at
different regions formed at different positions in a longitudinal direction
of the tracks. 45 18. A method according to claim 17 and further comprising
encoding for error detection and error correction with codewords with at
least one codeword recorded over a plurality of the tracks and with
consecutive samples in the same channel having different codewords. 50
19. A method of performing sequential scanning along regions of m tracks
formed on a recording medium, where m is an integer equal to or greater
than two, to reproduce digital information signals derived from to n
channels, where n is an Integer equal to or greater than two, and recorded
as odd and even samples; such method comprising reforming the digital
information sig- nals for each channel from signals played back from the
tracks and outputting-the digital information sig- 55       nals after
restoring the original sample order; characterised in that each track
comprises n x 2 regions; the digital information signal samples for each
channel being distributed across 2n different regions of m tracks and the
digital information signal samples are distributed such that the even and
odd samples 13    EP 0 397 472 B1 for each channel are divided into 2m
sample groups and such that consecutive even samples and con- secutive odd
samples are assigned to different sample groups with sample groups
containing consecutive samples of the same channel being located in
different tracks at different regions formed at different pos- itions in a
longitudinal direction of the tracks. 5 20. A method according to claim 19,
and further comprising performing error detection and error correction by
using error detection and correcting codewords recorded in a plurality of
the tracks. 21. Apparatus having a plurality of sets of M heads, M being an
integer equal to or greater than two, mounted 10      in proximity to each
other, for recording video signals and digital information signals of N
channels, N being an integer equal to or greater than two, to form tracks
Inclined with respect to a longitudinal direction of a magnetic tape, one
scanning of each set of M heads being recorded on one segment consisting of
M tracks, said apparatus comprising: recording signal processing means
(202a to 212c) for processing the digital information signals for 15
recording on the magnetic tape: encoding means (208) for performing coding
for error detection and error correction, and recording means (102a to
103c) for sequentially recording signals outputted from said recording
signal processing means on said magnetic tape, characterised in that: at
least one of X segments, X being an integer equal to or greater than two,
having an area for 20      recording digital information signals, and each
of M tracks in said areas has 2N regions; said recording signal processing
means (202a to 212c) divides the digital information signals into odd and
even samples and into groups, the odd and even samples of each channel each
being divided into M groups, and outputs the 2 x M x N groups so that they
are recorded into 2 x M x N regions in M tracks in said areas and the even
sample groups and odd sample groups are recorded in 2N regions in 25
each track, and the groups containing consecutive samples of the same
channel are recorded in different regions formed at different positions in
a longitudinal direction of the tracks. 22. Apparatus according to claim
21, wherein the recording means records samples inputted in one field per-
iod in the area in the same segment. 30 23. Apparatus according to claim
21, wherein the samples inputted in two field periods are taken as a unit
and the recording means records the even samples and the odd samples in the
regions of different seg- 



ments. 35  24. Apparatus according to claim 21, wherein said area is
provided in the region preceding the area in which the video signals of
each field are recorded. 25. Apparatus according to any one of claims 21 to
24 and further comprising playback signal processing means (218a to 224)
for inputting signal sample that are recorded on the magnetic tape as a
unit, for cor- 40      recting errors, and for rearranging the signals to
restore the original order of sampling. 26. Apparatus according to any one
of claims I 9 to 25, wherein said encoding means performs coding which is
recorded in one track. 45  27. Apparatus according to any one of claims 21
to 26 and further comprising means for subjecting the digital information
signals to time axis compression. 28. Apparatus having a plurality of sets
of M heads, M being an integer equal to or greater than two, mounted In
proximity to each other for reproducing video signals and digital
information signals of N channels, N 50      being an integer equal to or
greater than two, recorded to form tracks inclined with respect to the
longi- tudinal direction of a magnetic tape, one scanning of each set of M
heads reproducing one segment con- sisting of M tracks and the digital
information signals being recorded in groups of odd and even samples for
each channel, said apparatus comprising: playback signal processing means
(218a to 223) for receiving the samples of the digital Information 55
signals played back from said heads and for rearranging, for each channel,
the digital information signals samples of the M tracks, and for outputting
the rearranged samples; decoding means (224) for detecting or correcting
errors contained in the samples of the digital in- formation signals played
back by said heads; and 14    EP 0 397 472 B1 compensation means (225a,
225b) for compensating any sample that could not be corrected by said
decoding means by using a mean value of adjacent samples, characterised in
that atleastoneofXsegments, Xbeing an integerequal toorgreaterthan two,
having an area on which digital information signals are recorded and each
of M tracks in said areas has 2N regions, said playback 5       signal
processing means serves to reform digital information signals of each
channel from samples of the signals played back from the regions of the
tracks with consecutive samples of the same channel being taken from
different regions at different positions in a longitudinal direction of the
tape and by rearranging the digital information signal samples back into
the same order of the original sampling. 10  29. Apparatus according to
claim 28, wherein the playback signal processing means takes the digital
signals recorded in X segments a unit for rearranging. 30. Apparatus
according to claim 28, wherein the playback signal processing means takes
the signals record- ed in two regions of 2X segments as a unit for
rearranging. 15 31. Apparatus according to claim 28, wherein said area of
the tape is provided in an area preceding an area In which the video
signals of each field are recorded. 32. Apparatus having a plurality of
sets of M heads, M being an integer equal to or greater than two, mounted
20      in proximity to each other, for recording video signals and digital
information signals of N channels, N being an integer equal to or greater
than two, to form tracks inclined with respect to the longitudinal
direction of a magnetic tape, one scanning of each set of M heads being
recording on one segment consisting of M tracks; said apparatus comprising:
25            recording signal processing means (202a to 212c) for
processing the digital information signals encoding means (208) for
performing coding for error detection and error correction; and recording
means (102a to 103c) for sequentially recording signals outputted from said
recording signal processing means on said magnetic tape characterised in
that: at least one of X segments, X being an integer equal to or greater
than two, has an area for recording 30      digital Information signals,
and each of M tracks in said areas has N regions; said recording signal
processing means (202a to 212c) divides the digital information signals
into odd and even samples and into groups, the odd and even samples of each
channel each being divided Into M groups M, and outputs the 2 x M x N
groups so that they are recorded into 2 x M x N regions in M tracks in said
area; 35            even sample groups and odd sample groups of the
channels are disposed in N regions in each track, and the groups containing
consecutive samples of the same channel are recorded in different re- 



gions formed at different positions in a longitudinal direction of the
tracks; and said area is provided in the region preceding an area in which
the video signals of each field are recorded. 40 33. Apparatus according to
claim 32, wherein the samples inputted in one field period are recorded in
the area in the same segment. 34. Apparatus according to claim 32, wherein
the samples inputted in two field periods are taken as a unit, 45      and
the even samples and the odd samples are recorded in the regions of
different segments. 35. Apparatus according to claim 32,33 or 34 and
further comprising a playback signal processing means (218a to 224) for
playing back said recorded signals that are recorded on the magnetic tape
for correcting errors, and for rearranging the signals back into the
original order of sampling and for outputting the re- 60      arranged
samples. 36. Apparatus according to any one of claims 32 to 35, wherein
said encoding means performs coding which is recorded in one track. 55
37. Apparatus having a plurality of sets of M heads, M being an integer
equal to or greater than two, mounted in proximity to each other, for
reproducing video signals and digital information signals of N channels, N
being an integer equal to or greater than two, recorded to form tracks
inclined with respect to the longi- tudinal direction of a magnetic tape,
one scanning of each set of M heads reproducing one segment con- 15    EP 0
397 472 B1 sisting of M tracks and the digital information signals being
recorded in groups of odd and even samples for each channel; said apparatus
comprising: playback signal processing means (21 8a to 223) for receiving
the samples of the digital information signal played back from said heads
and for rearranging, for each channel, the digital information signals 5
samples of the tracks, and for outputting the rearranged samples; decoding
means (224) for detecting or correcting errors contained in the samples of
the digital in- formation signals played back by said heads; and
compensation means (225a, 225b) for compensating any sample that could not
be corrected by said decoding means by using a mean value of adjacent
samples, characterised in that: 10            one of X segments, X being an
integer equal to or greater than two, has an area in which digital
Information signals are recorded, and each of M tracks in said area has N
regions; said playback signal processing means serves to reform digital
information signals of each channel from samples of the signals played back
from two regions on each of M tracks, one of said two regions containing
even samples and the other of said two regions containing odd samples and
rearranges the 15      digital information signals for said predetermined
time as a unit into the same order of sampling as in the recording and said
area is provided in the area preceding an area in which the video signals
of each field are re- corded. 20  38. Apparatus according to claim 37,
wherein signals recorded in X segments are taken as the unit for rear-
ranging. 39. Apparatus according to claim 37, wherein signals recorded in
two regions in 2X segments are taken as a unit for rearranging. 25 40.
Apparatus according to any one of claims 37 to 39 and further comprising
means for subjecting the digital information signals to time axis
compression. 30   PatentansprOche 1.  Geritzum Aufzeichnen von digitalen
Informationssignalen von n Kanalen, wobel n eine ganze Zahl gleich oder
grrl~er als 2 ist, um m Spuren auf elnem Aufzeichnungsmedium zu bilden,
wobei m eine gerade gan- ze Zahl gleich oder groaer als vier ist und die
Information in Bereichen lings der Spuren verteilt sind, und 35      das
Gerat umfaiM: eine Aufzeichnungssignalverarbeitungsvorrichtung (202a-212c)
zum Verschachteln der digitalen Informationssignale fOr sine vorgegebene
Zeit und zum Ausgeben der verschachtelten digi- talen Informationssignale
und elne Aufzeichnungsvorrichtung (102-103c) zum Aufzeichnen der von der
Signalverarbeitungsvorrichtung gelieferten Signale auf das
Aufzeichnungsmedium, um die Spuren zu bilden, 40      dadurch
gekennzelchnet, dalB jede der Spuren n Bereiche aufweist und die digitalen
Informationssignale in m Gruppen fOrJeden 



Kanal aufgeteilt sind, so dall die digitalen Informationssignale in n x m
Bereichen auf den Spuren aufge- zeichnet warden, dal3 die
Signalverarbeitungsvorrichtung die digitalen Informationssignale in
ungerade und gerade Abtast- 45      werte fOr jeden Kanal aufteilt und
weiterhin jede ungeraden und geraden Abtastwerte in m/2 Abtastgrup- pen
aufteilt, wobei aufeinanderfolgende Abtastwerte des gleichen Kanals
unterschiedlichen Abtastgrup- pen zugeordnet werden und die
Signalverarbeitungsvonrichtung die Abtastgruppen derart verschachtelt, daI1
die in den n Bereichen jeder Spur aufgezeichneten Abtastgruppen
Abtastgruppen von unterschied- lichen Kanalen sind und die Abtastgruppen
von aufeinanderfolgenden Abtastwerten des gleichen Kanals 50      In
unterschledlichen Berelchen unterschiedliche Spuren angeordnet sind, die an
unterschiedlichen Stollen in Langsrichtung der Spuren gebildet sind. 2.
Gerat nach Anspruch 1, bei dam die Signalverarbeitungsvorrichtung eine
Codiervorrichtung (208) ein- schlieM, die Codierinformationen f Or aine
Fehlererfassung und eine Fehlerkorrektur der digitalen Infor- 55
mationssignale vorsieht, wobei die jeweiligen codierten Daten mit
mindestens zwei Codewortern codiert warden und mindestens eines der
Codeworter uber eine Mehrzahl von Spuren aufgezeichnet werden, wo- bei
aufeinanderfolgende Abtastwerte des gleichen Kanals In unterschiedlichen
Codewortern enthalten sind. 16 1111111 111111111111111 111111    EP 0 397
472 B1 3.  Gerat nach Anspruch 1 oder 2, das weiterhin umfalt; eine
RUckspielvorrichtung (102a bis 1 03c) zurn Abtasten der auf dern
Aufzeichnungsmedium aufgezeich- neten Spuren, urn die Abtastwerte der
digitalen lnfornationssignale auszugeben, und eine
ROckspielsignal-Verarbeitungsvorrichtung (218 bis 224) zum Wiederanordnen
der von der ROck- 5       spielvorrichtung ausgegebenen Abtastwerte der
digitalen Informationssignale fOr jeden Kanal in die ur- sprOngliche
Reihenfolge der Abtastwerte vor dem Verschachteln, um die digitalen
Informationssignale wlederzugeben. 4.  Gerat zurn Durchfuhrung eoner
sequentiellen Abtastung entlang Bereichen von m Spuren, die auf einern 10
Aufzeichnungsmedium gebildet sind, wobel m eine gerade ganze Zahi gleich
oder grdfier als vier ist, um digitale Informationssignale wiederzugeben,
die auf den Spuren als ungerade und gerade, von n Kanilen hergeleitete
Abtastwerte aufgezeichnet sind, wobei n eine ganze Zahl gleich oder gr6o&er
als zwei ist, und das Gernt umfalt: eine ROckspielvorrichtung (102a bis
103c) zum Abtasten der Spuren, urn aufgezeichnete Signale auszu- 15
goben und eine ROckspielsignal-Verarbeltungsvorrichtung (218a bis 224) zurn
Empfangen der von der Ruckspielvor- richtung wiedergegebenen Signale und
zum Ausgeben der aufgezeichneten digitalen Informationssigna- le, dadurch
gekennzelchnet, 20      daBs jede der Spuren n Berelche aufweist und die
aufgezeichneten Abtastwerte der digitalen Informati- onssignale mit den
geraden und ungeraden Abtastwerten jades Kanals vertellt sind, die jewelis
In m/2 Abtastgruppen aufgeteilt sind, wobel aufeinanderfolgende gerade
Abtastwerte und aufelnanderfolgende ungerade Abtastwerte des gleichen
Kanals unterschiedllchen Abtastgruppen zugeordnet sind und die die
aufeinanderfolgenden Abtastwerte des gleichen Kanals enthaltenden
Abtastgruppen in unterschiedlichen 25      Spuren bei unterschiedlichen
Bereichen angeordnet sind, die an unterschiedlichen Stellen in einer Langs-
richtung der Spuren gebildet sind, und daft die
Rickspielsignal-Verarbeitungsvorrichtung die Abtastgruppen darstellenden
Signale wieder um- ordnet, um die digitalen Informationssignale fOr jeden
Kanal zuruckzubilden. 30  5.  Gerat nach Anspruch 4 und weiterhin
umfassend: eine Signalkompensationsvorrichtung (225a, 225b) zum Empfangen
der urngeordneten Abtastwerte von der
ROckspielsignal-Verarbeitungsvorrichtung und zurn Kompensleren von
Abteastwerten, In denen eln Fehleraufgetreten ist, inder ein Abtastwert von
einer Spur, benachbart zu der Spur mit dern fehlerhaf ten Abtastwert
verwendet wird. 35  6.  Gerat nach Anspruch 4, bei dern die
Rackspielsignal-Verarbeitungsvorrichtung eine Decodiervorrichtung (224)
umfait, die elne Fehlererfassung und Fehlerkorrektur unter Verwendung von
Fehlererfassungs- und Korrekturcodewortern durchfOhrt, die Ober eine
Mehrzahl von Spuren auf dern Aufzeichnungsmedi- urn codiert sind. 40  7.
Verfahren zurn Aufzeichnen von digitalen Informationssignalen von n Kanalen
auf ein Aufzeichnungsme- dium, wobel n eine ganze Zahi gleich oder gr6ler
als zwei ist und die digitalen Informationssignale in n 



Bereiche Ober m Spuren verteilt sind, wobei m eine gerade ganze Zahl gleich
oder groller als vier ist, gekennzelchnet durch folgende Schritte: 45
Aufzeichnen der digitalen Informationssignale fOr jeden der Kanaie fOr ein
vorbestimmte Zeit in m Abtast- gruppen, so daB die digitalen
Informationssignale fOr die n Kanale in n x m Bereiche in m Spuren aufge-
zeichnet sind, weiter Aufteilen von geraden Abtastwerten und ungeraden
Abtastwarten fOr jeden Kanal jeweils in m/2 Abtastgruppen, wobel die
Abtastgruppen von unterschiedlichen Kanalen den n Bereichen in jeder Spur
50      zugeordnet sind und wobei aufeinanderfolgende Abtastwerte des
gleichen Kanals unterschiedlichen Ab- tastgruppen zugeordnet werden, und
Aufzeichnen der Abtastgruppen, die aufeinanderfolgende Abtastwerte fur den
gleichen Kanal in un- terschiedlichen Berelchen der unterschiedlichen
Spuren an unterschiedlichen Stellen in einer Lingsrich- tung der Spuren
enthalten. 55 8.  Verfahren nach Anspruch 7, weiterhin umfassend: Vorsehen
mindestens zweier Codeworter zur Fehier- erfassung und Fehlerkorrektur und
Codieren der Signale derart, dalf mindestens sines der Codeworter Ober eine
Mehrzahl von Spuren aufgezeichnet wird, wobei aufeinanderfolgende
Abtastwerte des gleichen 17 1 1!11111 111111 IHE 11111 111111    EP 0 397
472 B1 Kanals in unterschiedlichen Codew6rtern enthalten sind. 9.
Verfahren zurn Durchfuhren elner sequentiellen Abtastung langs von
Bereichen von m Spuren, die auf elnem Aufzeichnungsmedium gebildet sind,
wobei rn eine gerade ganze Zahl gleich oder grdIer als vier 5       ist,
urn digitale Signale entsprechend n Kanalen zuruckzuspielen, wobel n eine
ganze Zahl gleich oder grolfer als zwei ist und die aufgezelchneten
digitalen Informationssignale in gerade und ungerade Abtast- werte
aufgsteilt sind, dadurch gekennzelchnet, dall jede Spur n Bereiche umfaW~t
und die auf die m Spuren aufgezeichneten Abtastwerte der digitalen ro
Informationssignale derart verteilt sind, dalB die geraden und ungeraden
Abtastwerte jeweils in m/2 Abtastgruppen aufgeteilt sind, wobei aufein-
anderfolgende gerade Abtastwerte und aufeinanderfolgende ungerade
Abtastwerte unterschiedlichen Abtastgruppen zugeordnet sind und
aufeinanderfolgende Abtastwerte des gleichen Kanals enthaltende
Abtaestgruppen in unterschledlIchen Spuren bei unterschiedlichen Bereichen
bei unterschiedlichen Posi- 15      tlonen In elner Llingsrichtung der
Spuren angeordnet sind, und wobei das Verfahren das Zurdckbilden der
digitalen Informationssignale furjeden Kanal von zuruckgespielten Signalen
von den n Bereichen der m Spuren und das Ausgeben der digitalen
Informatlonssignale nach dem Wiederherstellen der ursprung- lichen
Abtastreihenfolge umfalit. 20  10. Verfahren nach Anspruch 9, weiterhin
umfassend: Durchfuhren einer Fehlererfassung und einer Fehler- korrektur
unter Verwendung von Fehlererfassungs- und Korrekturcodeworter, die uber
elne Mehrzahl von Spuren codiert und verschachtelt sind. 11. Gerft zum
Aufzeichnen von digitalen Informationssignalen von n Kanalen auf ein
Aufzeichnungsmedium, 25      wobei n eine ganze Zahl gleich oder gr6lier
als zwei ist, die Lber eine vorgegebene Zeit eingegeben und Ober m Spuren
verteilt werden, wobel m eine ganze Zahl gleich oder graler als zwei ist,
mit: elner Signalverarbeitungsvorrichtung (202a bis 211 c) zum
Verschachteln von digitalen Informationssigna- len und Ausgeben der
verschachtelten Signale und einer Aufzeichnungsvorrichtung (102 bis 1 03c)
zum Aufzeichnen dervon der Signalverarbeitungsvorrich- 30      tung
gelieferten Signale auf das Aufzeichnungsmedium, um die Spuren zu bilden,
dadurch gekennzelchnet, daRljede Spur n x 2 Bereiche umfalt, daa die
digitalen Informationssignalejedes Kanals als ungerade und gerade
Abtastwerte abgetastetwer- den und in 2m Gruppen fur jeden Kanal
aufgeteiltwerden, so dali die digitalen Informationssignale der n 35
Kanile in 2 x m x n Bereiche der Spuren aufgezeichnet werden, und dalG die
Aufzelchnungssignal-Verarbeitungsvorrichtung die Abtastwerte in der Weise
verschachtelt, daBi gerade Abtastwerte und ungerade Abtastwerte fOr jeden
Kanal jeweils in m Gruppen aufgeteilt werden, wobei eine der geraden
Abtastgruppen und eine der ungeraden Abtastgruppen jedes Kanals in den 2n
Bereichen jeder Spur angeordnet sind und die aufeinanderfolgende
Abtastwerte des gleichen Kanals ent- 



40      haltenden Gruppen In unterschiedlichen Spuren und bei den
unterschiedlichen Bereichen aufgezeichnet werden, die an unterschiedlichen
Positionen in einer Lingsrichtung der Spuren gebildet sind. 12. Gerat nach
Anspruch 11, bei dem die Aufzeichnu ngssignal-Verarbeltungsvorrichtung auch
zum Codieren jedes Aufzeichnungssignals mit mindestens zwei Codewortern fOr
eine Fehlererfassung und Fehlerkor- 45      rektur dient, wobei die
Codew6rter sich Ober die Spuren erstrecken und das Codieren
derartdurchgefuhrt wird, dalS mindestens eines der Codeworter uber eine
Mehrzahl von Spuren aufgezeichnet ist und auf- einanderfolgende Abtastwerte
fur den gleichen Kanal In unterschiedlichen Codew6rtern enthalten sind. 13.
Gerat nach Anspruch 11 oder 12, weiterhin umfassend: 50      eine
ZurOckspislvorrichtung (1 02a bis 1 03c) zum Abtasten von auf dem
Aufzeichnungsmedium gebildeten Spuren, urn aufgezelchnste Abtastwerte der
digitalen Informatlonssignale zurfckzuspielen, und eine
ROcksplelsignal-Verarbeltungsvorrichtung (21 Ba bis 224), die die Signale
von der Rucksplelvorrichtung empfangt und die fur jeden Kanal die
Abtastwerte der digitalen Infbrmationssignale der m Spuren als eine Einhelt
zuruck in die ursprulngliche Abtastreihenfolge umordnet. 55 14. Geratzum
Durchfuhren einer sequentiellen Abtastung iangs von Bereichen von auf einem
Aufzeichnungs- medium gebildeten m Spuren, urn digitale Informationssignale
wiederzugeben, die auf den Spuren ale un- gerade und gerade Abtastwerte
aufgezeichnet sind und von n Kanalen hergeleitet werden, wobel m eine 18 I
111h1 Hu1l IlI 1111 111111    EP 0 397 472 B1 ganze Zahl gleich oder grb~er
als zwei ist und wobel n eine ganze Zahlgleich oder graser als zwei ist,
mit: einer ROckspielvorrichtung (102,103) zum Abtasten der Spuren zur
Erzeugung von Signalen und einer RUckspielsignal-Verarbeitungsvorrichtung
(21 Ba bis 224) zum Empfangen der Signals von der ROcksplel- s
vorrichtung und zum Umordnen der Abtastwerte der digitalen
Informationssignale der Spuren fOr jeden Kanal als eine Einhelt, um die
urspringliche Reihenfolge der Abtastwerte wiederherzustellen und zum
Ausgeben der umgeordneten Signals, dadurch gekennzelchnet, daG jede Spur n
x 2 Bereiche umfa~t und die Abtastwerte der digitalen Informatlonssignale
uber die Be- lo      relche der Spuren als ungerade und gerade Abtastwerte
verteilt sind, die in 2m Gruppen fOrJeden Kanal aufgeteilt sind, wobel die
Signale der n Kanale in 2 x m x n Bereiche der Spuren und wobei
aufeinander- folgende ungerade und gerade Abtastwerte jedes Kanals In
unterschiedlichen Gruppen und aufeinander- folgende Abtastwerte des
glelchen Kanals enthaltende Gruppen in unterschiedlichen Spuren und bei un-
terschiedlichen Bereichen aufgezelchnet sind, die be! unterschiedlichen
Positionen in Langsrichtung der 15      Spuren ausgebildet sind, und daf&
die ROckspielsignal-Verarbeltungsvorrichtung die digitalen
Informationssignale sines Kanals von Signalabtastwerten
zurflckgeblidetwerden, die von den 2m Berelchen derSpuren
zurOckgespleltwerden, wobei die 2m Bereiche furiede Spur elnen gerade
Abtastwerte enthaltenden Bereich und elnen ungerade Abtastwerte
enthaltenden Bereich aufwelsen. 20 15. Gerat nach Anspruch 14, welterhin
umfassend: sine Signalkompensationsvorrichtung (225a, 225b) zum Empfangen
der umgeordneten Signals von der Ruckspielsignal-Verarbeitungsvorrichtung
und zum Kompensieren von Abtastwerten, in denen Fehler aufgetreten sind,
unter Verwendung eines dazu benachbarten Abtastwertes. 25 16. Gerat nach
Anspruch 14 oder 15, be! dem die R ickspielsignal-Verarbeitungsvorrichtung
eine Decodier- vorrichtung umfalft, die die Fehlererfassung und
Fehlerkorrektur unter Verwendung von Fehlererfassungs- und
Korrekturcodew6rtern durchfUhrt, die in einer Mehrzahl von Spuren
aufgezeichnet sind. 30 17. Verfahren zum Aufzeichnen von digitalen
Informationssignalen von n Kanfilen, die f~r sine vorbestimmte Zeit
elngegeben warden, auf eln Aufzeichnungsmedlum, wobei die Signale Ober m
Spuren vertellt sind und wobel n sine ganze Zahl glelch oder gr6faer als
zwel ist und m eine ganze Zahl gleich oder grOder als zwei ist, 35
dadurch gekennzelchnet, dal jede der Spur n x 2 Bereiche umfaft und das
Verfahren folgende Schritte aufweist 



Aufteilen der digitalen Informationssignale far jeden Kanal In gerade
Abtastwerte und ungerade Abtast- werte und In 2m Gruppen, wobei gerade
Abtastwerte und ungerade Abtastwerte f~r jeden Kanal jeweils In m Gruppen
zum Aufzeichnen in 2 x m x n Bereichen in m Spuren aufgeteilt sind, so dal,
die aufeinan- 40      derfolgende Abtastwerte des gleichen Kanals
enthaltenden Gruppen unterschiedlichen Gruppen zuge- ordnet sind, und die
Gruppen der unterschiedlichen Kanale unterschiedlichen Bereichen in jeder
Spur zu- geordnet sind und wobei die aufeinanderfolgende Abtastwerte des
gleichen Kanals enthaltenden Grup- pen in unterschiedlichen Spuren und in
unterschiedlichen Bereichen aufgezelchnet werden, die an unter-
schiedlichen Positionen in einer Langsrichtung der Spuren gebildet werden.
45 18. Verfahren nach Anspruch 17, weiterhin umfassend: Codieren zur
Fehlererfassung und Fehlerkorrektur mit Codewortern, wobel mindestens sin
Codewort Ober eine Mehrzahl von Spuren aufgezeichnet ist und wobel
aufeinanderfolgende Abtastwerte in dem gleichen Kanal unterschledliche
Codew6rter aufwelsen. 50  19. Verfahren zur Durchf0hrung elner
sequentiellen Abtastung langs von Bereichen von m Spuren, die auf einem
Aufzeichnungsmedium gebildet sind, um digitale Informatlonssignale
wiederzugeben, die von n Kanalen hergeleitetsind und als ungerade und
gerade Abtastwerte aufgezeichnetsind, wobel m sine gan- ze Zahl gleich oder
groBer als zwel und n sine ganze Zahl gleich oder gr8fler als 2 sind, und
wobel das Verfahren umfaft: 55       ZurOckbilden der digitalen
Informationssignale fOr jeden Kanal aus von den Spuren zuruckgespielten Si-
gnalen und Ausgeben der digitalen Informationssignale nach dem
Wiederherstellen der ursprOnglichen Abtastrelhenfolge, dadurch
gakennzeichnet, 19 I 1111111 1111111 HE11111 11 1111 *   C   L  M   S  *
EP 0 397 472 B1 daP. jade Spur n x 2 Bereiche umfaMt, dali die Abtastwerte
der digitalen Informationssignale fur jeden Kanal uber 2n unterschiedliche
Bereiche der m Spuren verteilt sind und die Abtastwerte der digitalen
Informationssignale so verteilt sind, daB ge- rade und ungerade Abtastwerte
fOr jeden Kanal in 2m Abtastgruppen aufgeteilt sind und derart, dall auf- 5
einanderfolgende gerade Abtastwerte und aufeinanderfolgende ungerade
Abtastwerte unterschiedlichen Abtastgruppen zugeordnet sind, wobei
Abtastgruppen, die aufeinanderfolgende Abtastwerte des gleichen Kanals
enthalten, in unterschiedlichen Spuren bei unterschiedlichen Bereichen
angeordnet sind, die an unterschiedlichen Stellen in einer Langsrichtung
der Spuren gebildet sind. 10  20. Verfahren nach Anspruch 19, welterhin
umfassend: Durchfuhren einer Fehlererfassung und einer Feh- lerkorrektur
unter Verwendung von Fehlererfassungs- und Korrekturcodewortern, die auf
sine Visizahl von Spuren aufgezelchnet sind. 21. Gerat mit einer Vieizahl
von Satzen von M Kopfen, wobei M eine ganze Zahl gleich oder grolier als
zwei 1        eist, die in der Nhhe zueinander angeordnet sind und
Videosignale und digitale Informationssignale von N Kanalen aufzelchnen,
wobei N eine ganze Zahl gleich oder groder als zwei ist, um Spuren zu
bilden, die in bezug auf sine Lhngsrlchtung des Magnetbandes genelgt sind,
wobei sine Abtastung jedes Satzes von M Kopfen auf ein aus M Spuren
bestehendes Segment aufgezeichnet wird, und wobel das Gerat umfalkt: sine
Aufzeichnungssignal-Verarbeltungsvorrichtung (202a bis 212c) zum
Verarbeiten der digitalen Infor- 20      mationssignale fir sine
Aufzeichnung auf dos Magnetband, sine Codlervorrichtung (208) zum
Durchfuhren einer Codierung zur Fehlererfassung und Fehlerkorrektur und
sine Aufzeichnungsvorrlchtung (1 02a bis 1 03c) zum sequentlellen
Aufzeichnen von von derAufzeich- nungssignal-Verarbeitungsvorrichtung
ausgagebenen Aufzelchnungssignale auf das Magnetband, dadurch
gekennzelchnet, 25      dal3 mindestens sines der X-Segmente einen Raum zum
Aufzeichnen von digitalen Informationssignalen aufweist, wobel X eine ganze
Zahl gleich oder grolier als zwei ist, und jede der M Spuren in den Raumen
2N Bereiche aufweist, daB die Aufzeichnungssignal-Verarbeitungsvorrichtung
(202a bis 21 2c) die digitalen Informationssignale in ungerade und gerade
Abtastwerte und in Gruppen aufteilt, wobei die ungerade und geraden Abtast-
30      werts jedes Kanals Jeweils in M Gruppen aufgeteilt werden und daB&
die Aufzeichnungssignal-Verarbel- tungsvorrichtung die 2 x M x N Gruppen
ausgibt, so dali sie in 2 x M x N Bereiche in M Spuren in den Raumen
aufgezeichnet werden und gerade Abtastgruppen und ungerade Abtastgruppen in
2N Bereichen in jeder Spur aufgezelchnet werden und die aufeinanderfolgende
Abtastwerte des gleichen Kanals ent- 



haltenden Gruppen in unterschiedlichen Bereichen aufgezeichnet werden, die
an unterschiedlichen Po- 35      sitionon in elner Lingsrichtung der Spuren
gebildet werden. 22. Gerat nach Anspruch 21, be! dem die
Aufzeichnungsvorrichtung in elner Feldperiode eingegebene Ab- tastwerte in
dem Raum in dem gleichen Segment aufzeichnet. 40  23. Gerat nach Anspruch
22, bei dem die in zwei Feldperioden eingegebenen Abtastwerte als sine
Einheit genommen werden und bei der dleAufzeichnungsvorrichtung die geraden
Abtastwerte und die ungeraden Abtastwerte in den Bereichen
unterschiedlicher Segments aufzeichnet. 24. Gerat nach Anspruch 21, bei dem
der Raum in dem Bereich vorgesehen ist, der dem Raum, In dem die 45
Videosignale jedes Feldes aufgezeichnet werden, vorangeht. 25. Gerat nach
elnem der Anspriiche 21 bis 24, des weiterhin sine
R~ckspielsignal-Verarbeitungsvorrichtung (218a bis 224) zum Eingeben von
Signalabtastwerten, die auf dem Magnetband als eine Einheit aufge- zeichnet
werden, zum Korrigleren von Fehlern und zum Umordnen der Signals
zurWiederherstellung der 50      ursprOnglichen Abtastreihenfolge umfalit.
26. Gerat nach einem der Anspr~che 19 bis 25, be! dem die Codlervorrichtung
sine Codierung durchfihrt, die auf einer Spur aufgezeichnet wird. 55   27.
Gerat nach einem der Ansprbche 21 bis 26, das weiterhin eine Vorrichtung
umfalit, die die digitalen In- formationssignale einer
Zeltachsenkompression unterwirft. 28. Gerat mit einer Viizahl von Sitzen
von M K6pfen, wobei M sine ganze Zahl gleich oder grdler als zwel 20 I
1111111111111111111111111111 *   C   L   M1  S   *    EP 0 397 472 B1 ist,
die In der Nfihe zuelnander zur Wiedergabe von Videosignalen und von
digitalen Informationssignalen von N Kan3len angeordnet sind, wobei N eine
ganze Zahl gleich oder groller als zwei !st, und wobel die Signale
aufgezeichnet sind, um in bezug auf die Lingsrichtung eines Magnetbandes
geneigte Spuren zu bilden, und wobi esine Abtastung jedes Satzes von M
Kdpfen ein Segment, bestehend aus M Spuren, 5       wiedergibt und die
digitalen Informationssignale in Gruppen von ungeraden und geraden
Abtastwerten f Or jeden Kanal aufgezeichnet sind, wobei das Gerfit umfallt:
eine ROcksplelsignal-Verarbeltungsvorrichtung (21 Ba bis 223) zum Empfangen
der Abtastwerte der digi- talen Informatlonssignale, die von den K6pfen
zurOckgespielt werden, und zum Umordnen der Abtastwer- te der digitalen
Informationssignale der M Spuren fOr jeden Kanal und zum Ausgeben der
umgeordneten 10      Abtastwerte, sine Decodiervorrichtung (224) zum
Erfassen oder Korrigieren von Fehlern, die in den durch die Kopfe
zurdckgespielten Abtastwerten der digitalen Informationssignale enthalten
sind, und eine Kompensationsvorrichtung (225a,225b) zum Kompensieren
irgendeines Abtastwertes, der nicht von der Decodiervorrichtung korrigiert
werden kann, unter Verwendung eines mittleren Wertes von benach- 15
barten Abtastwerten, dadurch gekennzelchnet, daf& mindestens sines der X
Segments, wobel X sine ganze Zahl gleich oder gr6Ber als zwei ist, elnen
Raum aufwelst, auf dem digitale InformatlonssIgnale sufgezelchnet sind, und
Jede M Spuren In die- sen Raumen 2N Bereiche aufweist, dam die
ROckspielsignal-Verarbeltungsvorrichtung zur ROckbildung 20      von
digitalen Informationssignalen jedes Kanals aus Abtastwerten der Signal.
dient, die von den Berel- chen derSpuren zuruckgespielt werden, wobei
aufeinanderfolgendeAbtastwerte des gleichen Kanals aus unterschiedlichen
Bereichen von unterschiedlichen Positlonen in elner Langsrichtung des
Bandes ent- nommen werden und wobei die Abtastwerte der digitalen
Informationssignale in die gleiche Relhenfolge der ursprunglichen Abtastung
umgeordnet werden. 25 29. Gerat nach Anspruch 28, bei dem die
ROckspielsignal-Verarbeltungsvorrichtung die in X Segmenten auf-
gezeichneten digitalen Signal. als sine Einheit zum Umordnen nimmt. 30.
Gerat nach Anspruch 28, bei dem die
Ruckspielsignal-Verarbeitungsvorrichtung die in zwei Bereichen 2X 30
Segment. gespeicherten Signal. als eine Einheit zum Umordnen nimmt. 31.
Gerat nach Anspruch 28, bei dem der Raum des Bandes in einem Raum bzw.
Flichenbereich vorgesehen ist, der einem Raum vorangeht, in dem die
Videosignale jedes Feldes aufgezeichnet sind. 35  32. Gerat mit elner
Viizahl von Satzen von M Kopfen, wobei M eine ganze Zahl gleich oder gr6Per
als zwei ist, die in der Nahe zueinander angeordnet sind, um Videosignale
und digitale Informationssignale von N Kanalen aufzuzeichnen, wobel N eine
ganze Zahl gleich oder grflier als zwei ist, und wobei In bezug auf 



die Langsrichtung des Magnetbandes geneigte Spuren gebildet werden und sine
Abtastung jedes Satzes von M Kbpfen auf sin Segment, bestehend aus M
Spuren, aufgezeichnet wird, wobei des Gerat umfalit; 40      eine
Aufzeichnungssignal-Verarbeitungsvorrichtung (202a bis 212c) zum
Verarbeiten der digitelen Infor- metionssignale, sine Codiervorrichtung
(208) zum Durchf uhren einer Codierung zur Fehlererfassung und
Fehlerkorrektur und sine Aufzeichnungsvorrichtung (102a bis 103c) zurn
sequentiellen Aufzeichnen von von der Aufzeich- 45
nungssignal-Verarbeitungsvorrichtung ausgegebenen Signalen auf das
Magnetband, dadurch gekennzelchnet, dall mindestens sines derX Segments
einen Raum zum Aufzeichnen von digitalen Informationssignalen auf weist,
wobei X sine ganze Zahl gleich oder grolier als zwei ist und jede der M
Spuren in den Raumen N Bereiche aufweist, 50      dali die
Aufzelchnungssignal-Verarbeltungsvorrichtung (202a bis 21 2c) die digitalen
Informationssignale in ungerade und gerade Abtastwerte und in Gruppen
aufteilt, wobei die ungeraden und geraden Abtast- wenrt jeweils In M
Gruppen aufgeteilt werden, und die 2 x M x N Gruppen ausglbt, so dali sle
auf 2 x M x N Bereiche in M Spuren in diesem Raum aufgezeichnet werden,
dalf gerade Abtastgruppen und ungerade Abtastgruppen der Kanale in N
Bereichen in jeder Spur ange- 55       ordnet sind und die
aufeinanderfolgende Abtastwerte des gleichen Kanals enthaltenden Gruppen in
un- terschiedlichen Bereichen aufgezeichnet werden, die an
unterschledlichen Positionen in einer Langsrich- tung der Spuren gebildet
werden, und dall der Raum in dam Bereich vorgesehen ist, der einem Raum
vorangeht, in dem die Videosignale jedes 21 c    1     4 11111111111111
EP 0 397 472 B1 Feldes aufgezeichnet sind. 33. Gerat nach Anspruch 32, bei
dem die wahrend einer Feldperiode eingegebenen Abtastwerte in dem Raum in
dem gleichen Segment gespeichert werden. 5 34. Gerat nach Anspruch 32, bei
dem die wahrend zweier Feldperioden eingegebenen Abtastwerte als eine
Einheit genommen werden und die geraden Abtastwerte und die ungeraden
Abtastwerte in den Bereichen unterschiedlicher Segmente aufgezeichnet
werden. 1o  35. Gerat nach Anspruch 32, 33 oder 34, weiterhin umfassend:
eine ROckspielsignal-Verarbeitungsvorrichtung (218a bis 224) zum
ROckspielen der aufgezeichneten Si- gnaie, die auf dem Magnetband
aufgezeichnet sind, zur Korrektur von Fehlern und zum Umordnen der Signale
zurOck in die ursprOngliche Abtastreihenfolge und zum Ausgeben
derumgeordneten Abtastwerte. 15  36. Gerat nach einem der AnsprOche 32 bis
35, bei dem die Codiervorrichtung eine Codierung durchfOhrt, die auf einer
Spur aufgezeichnet wird. 37. Gerat mit einer Vieizahl von Satzen von M
Kopfen, die nahe aneinander befestigt sind zur Wiedergabe von Videosignalen
und digitalen Informationssignalen von N Kanalen, wobel M eine ganze Zahl
gleich 20      oder gr8nier als zwei und N eine ganze Zahl gleich oder
grffler als zwei sind, und wobel die Signale aufgezeichnet sind, urn in
bezug auf die Lingsrichtung eines Magnetbandes geneigte Spuren zu bilden,
wobel eine Abtastung des Satzes von M K6pfen ein aus M Spuren bestehendes
Seg- ment wiedergeben und die digitalen Informationssignale In Gruppen von
ungeraden und geraden Abtast- werten f~r jeden Kanal aufgezeichnet sind,
wobei das Gerat umfaBt: 25      eine
ROckspielsignal-Verarbeitungsvorrichtung (21 8a bis 223) zum Empfangen der
Abtastwerte der digi- talen Informatlonssignale, dievon den
KopfenzurOckgespieltwerden, undzum Umordnen derAbtastwer- te der digitalen
Informationssignale der Spuren fur jeden Kanal und zum Ausgeben der
urngeordneten Ab- tastwerte, eine Decodiervorrichtung (224) zum Erfassen
oder Korrigieren von in den Abtastwerten der digitalen In- 30
formationssignale, die durch die Kopfe zurlckgespielt werden, enthaltenen
Fehler, und eine Kompensationsvorrichtung (225a,225b) zum Kompensieren
eines Abtastwertes, der nicht von der Decodiervorrichtung korrigiert werden
kann, unter Verwendung sines mittleren Wertes von benachbarten
Abtastwerten, dadurch gekennzolchnot, 35      daMI eines der X Segmente
einen Raum aufweist, in dem digitale Informationssignale aufgezeichnet sind
und jede der M Spuren in diesem Raum N Bereiche aufweist, wobei X eine
ganze Zahl gleich oder grofer 



als zwei ist, dali die RUckspielsignal-Verarbeitungsvorrichtung zur
Wiederbildung von digitalen Informationssignalen jedes Signals aus den
Abtastwerten derSignale dient, die von den zwei Bereichen aufjederder M
Spuren 40      zuruckgespielt werden, wobei einer der zwei Bereiche gerade
Abtastwerte und der andere der zwei Be- reiche ungerade Abtastwerte
enth3it, und die digitalen Informationssignale faOr die vorbestimmte Zeit
als eine Einheit in die gleiche Abtastreihenfolge wie beim Aufzeichnen
umordnet, und dag der Raum in dern Raum vorgesehen ist, der einern Raum
vorangeht, in dem die Videosignale jedes Feldes aufgezeichnet sind. 45 38.
Gerat nach Anspruch 37, bei dern in X Segmenten aufgezeichnete Signale als
eine Einheit zum Umordnen genommen werden. 39. Gerat nach Anspruch 37, bei
dem Signale, die in zwei Bereichen in 2X Segmenten aufgezeichnet sind, 50
als eine Einheit zum Umordnen genommen werden. 40. Gerft nach einem der
AnsprUche 37 bis 39, weiterhin eine Vorrichtung vorgesehen ist, die die
digitalen Informationssignale eaner Zeitachsenkompression unterzieht. 55
Revendications 1.  Proced6 d'enregistrement de signaux d'informations
numeriques en provenance de n canaux, n 6tant un 22 I I!IIII 111111
1111111111111    EP 0 397 472 B1 entier egal ou superieur A deux, pour
former m pistes sur un support d'enregistrement, m etant un entier pair
egal ou superieur A quatre, I'information etant repartie dans des regions
le long des pistes, ledit dis- positif comprenant: des moyens (202a-212c)
de traitement de signaux d'enregistrement permettant d'imbriquer les si- 5
gnaux d'informations numdriques pendant un intervalie de temps predetermine
et de d6livrer les signaux d'informations numeriques imbriqu6s, et des
moyens d'enregistrement (102-1 03c) pour enregistrer les signaux envoyes
par lesdits moyens de traltement de signaux audit support d'enregistrement
pour former lesdites pistes; caracterise en ce que 10             chacune
des pistes possede n regions et les signaux d'Informations numeriquss sont
repartis en m groupes pour chaque canal de sorte que les signaux
d'informations numeriques sont enregistres dens n x m regions des pistes,
lesdits moyens de traitement de signaux repartissent ies signaux
d'informations numeriques en des echantillons impairs et des echantillons
pairs pour chaque canal et on outre repartissent chacun des 15
dchantillons impairs et pairs en m/2 groupes d'echantillons, des
6chantillons successifs du meme canal etant affectes A differents groupes
d'echantillons, et lesdits moyens de traitement de signaux imbriquent les
groupes d'6chantillons de tells sorts que lee groupes d'echantillons
enregistres dans lee n regions de chaque piste sont des groupes
d'echantillons provenant de canaux differents, et les groupes d'echantil-
Ions successifs du meme canal sont disposes dons differentes regions de
differentes pistesformees dens 20       differentes positions dans une
direction longitudinale des pietes. 2.  Dlspositif selon la revendication
1, dans lequel lesdits moyens de traitementcde signaux d'enregistrement
incluent des moyens de codage (208) delivrant une information de codage
pour la detection d'erreurs et la correction d'erreurs des signaux
d'informations numeriques, chacune des donnees cod6es etant codes 25
avec au moins deux mots de code, dont l'un au moins est enregistre dans une
pluralite de pistes, des pistes consdcutives du meme canal etant contenues
dans differents mots de code. 3.  Dispositif salon la revendication I ou 2,
comportant en outre: des moyens de lecture (1 02a a 1 03c) pour explorer
lee pistes enregistr~es sur ledit support d'en- 30       registrement pour
delivrer les echantillons des signaux d'informations numeriques; et des
moyens de traitement de signaux de lecture (21 8a & 224) pour rearranger
lee 6chantillons de signaux d'informations numeriques delivres par lesdits
moyens de lecture pour chaque canal, dans l'ordre initial des echantillons
avant l'imbrication pour reproduire les signaux d'lnformations numeriques.
35   4.  Dispositif pour executer un balayage sequentiel Is long de regions
de m pistes formees sur un support d'enregistrement, m etant un entier pair
egal ou superieur A quatre, pour reproduire des signaux d'infor mations
numeriques enregistres sur les pistes en tant qu'echantillons impairs et
pairs derives de n canaux, n etant un entier egal ou superieur A deux, le
dispositif comprenant: 



des moyens de lecture (102a b 103c) pour balayer lesdites pistes pour
dblivrer les signaux enre- 40       gistres, et des moyens (21 8a A 224) de
traltement des signaux de lecture pour recevoir les signaux reproduits par
lesdits moyens de lecture et delivrer lee signaux d'informations numeriques
enregistres; caracterise en ce quo: chacune des pistes possede n regions et
les echantillons de signaux d'informations numeriques 45       enregistres
sont repartis de telle sorte quo les echantillons pairs et impairs de
chaque canal sont repartis on m12 groupes d'echantillons, des Achantillons
pairs successifs et des echantillons impairs successifs du meme canal etant
affectes A differents groupes d'Achantillons, et les groupes d'echantillons
contenant des echantillons successifs du mime canal situes dans differentes
pistes, au niveau de differentes re- gions formees par differentes
positions dens une direction longitudinale des pistes, et 50
lesdits moyens de traibtment de signaux de lecture rearrangent les signaux
representant des grou- pes d'echantillons pour reformer les signaux
d'lnformations numeriques pour chaque canal. 5.  Dispositif solon la
revendication 4 et comportant en outre des moyens de compensation de
signaux (225a,225b) pour recevoir les echantillons rearranges en provenance
desdits moyens de traitement de 55       signaux de lecture at compenser
des echantillons, dans lesquels une erreur est apparue, moyennant l'uti-
lisatlon d'un echan tillon provenant d'une piste adjacente a la piste
comportant M'Achantillon presentant l'erreur. 23 * C   L   M   S
EP0397472B1 6.  Dispositif selon la revendication 4, dans lequel lesdits
moyens de traitement de signaux de lecture comprennent des moyens de
decodage (224) pour effectuer une dbtection d'erreurs et une correction
d'erreurs en utilisant des mots de code de detection et de correction
d'erreurs codes sur une pluralite de pistes du support d'enregistrement. 5
7. Procede d'enregistrement de signaux d'informatlons numeriques de n
canaux, n etant un entier bgal ou superleur A deux, sur un support
d'enregistrement, lea signaux d'informations numeriques etant repartis dans
n regions dans m plates, m etant un entier egal ou superieur a quatre,
caracterise par lea etapes consistant a: r~partir les signaux
d'informations numbriques pour chacun des canaux pendant un inter- 10
valle de temps pred~termind en m groupes d'echantillons, de sorte que lea
signaux d'informations nume- riques pour lesdits m canaux sont enregistr~s
dans n x m regions dans m plates; repartir en outre des 6chantillons pairs
et des echantillons impairs pour chaque canal en ml2 grou- peas
d'echantillons, lea groupes d'echantillons de differents canaux etant
affectes aux n regions de chaque plate et des echantillons successifs du
mAme canal etant affectes A differents groupes d'echantillons, et 15
enregistrer lea groupes d'6chantillons contenant des echantillons
successifs pour le mame canal dans differentes regions de differentes
plates en differentes positions dans une direction longitudinale des
plates. 8.  Procede selon la revendication 7, consistant en outre A prevoir
au moins deux mots de code pour la db- 20       tection d'erreurs et la
correction d'erreurs et a coder lea signaux de telle sorte qu'au molns l'un
des mots de code eat enregistrn dans une plurallte de plates, des
6chantillons successifs du meme canal btant contenus dans differents mots
de codes. 9. Procede pour executer un balayage sequentiel le long de
regions de m plates formees sur un support d'en- 25       registrement, m
etant un entier egal ou superieur a quatre, pour lire des signaux
d'informations numeri- ques correspondant a n canaux, n etant un entier
egal ou superieur A deux, lea signaux d'informations numeriques enregistras
etant divises en des echantillons pairs et impairs; caracterise en ce que
chaque plate comprend n regions; et lea echantillons de signaux d'informa-
tions numdriques enregistres dans lea n plates etant repartis de telle
sorte que lea echantillons pairs et 30       impairs sont repartis chacun
en n/2 groupes d'echantillons, des echantillons pairs successifs et des
Achantillons impairs successifs sont affectes A des groupes differents
d'echantillons, et des groupes d'6chantillons contenant des echantillons
successifs du merne canal sont situes dans differentes plates dans des
reglons differentes formees dans des positions differentes dans une
direction longltudinale des plates, et led it procede comprend la
reformation des signaux d'informations numeriques pour chaque ca- 35
nal a partir de signaux lus A partir des n regions des m plates, et la
delivrance des signaux d'informations numeriques apres le retablissement de
l'ordre initial des echantillons. 10. Procede selon la revendication 9,
comprenant en outre l'ex6cution d'une detection d'erreurs et d'une 



correction d'erreurs en utilisant des mots de code de detection et de
correction d'erreurs, codes et im- 40       briques dans une pluralite des
plates. 11. Dispositif pour enregistrer, sur un support d'enregistrement,
des signaux d'informations numbriques de n canaux, n etant un entier egal
ou superieur A deux, qui sont introduits pendant l'intervalle de temps pre-
determin6, lea signaux etant repartis en m pistes, m 6tant un entier egal
ou sup~rieur a deux, ledit dispositif 45       comprenant: des moyens de
traitementde signaux (211a a211c) pourimbriquerdessignauxd'informations nu-
meriques et d~livrer lea signaux imbriques, et des moyens d'enregistrement
(102a A 103c) pour enregistrer lea signaux delivres par lesdits moyens de
traitement de signaux dans ledit support d'enregistrement pour former
lesdites plates; 50             caracterise en ce que chacune desdites
plates comprend n x 2 regions; lea signaux d'informations numeriques de
chaque canal sont echantillonnes en tantqu'echantillons impairs et pairs et
sont repartis en 2m groupes pour chaque canal de sorta que lea signaux
d'informations numeriques desdits m canaux sont enregistres dans 2 x n x n
regions des pistes; et 55             lesdits moyens de traitement de
signaux d'enregistrement imbriquent lea echantillons de telle sorta que des
echantillons pairs et des echantillons impairs pour chaque canal sont
repartis respectivement en m groupes, Iun des groupes d'echantillons pairs
et l'un des groupes d'echantillons impairs de chaque canal 6tant dispos~s
dans lea 2n regions de chaque plate, et lea groupes contenant des
echantillons suc- 24 * C   L   M   S   *    EP 0 397 472 B1 cessifs du
meime canal sont enregistrbs sur diffbrentes pistes et dans les diffbrentes
regions form6es dans diffbrentes positions dans une direction longitudinale
des pistes. 12. Dispositif selon la revendication 11, dans lequel lesdits
moyens de traitement de signaux d'enregistre- s       ment servent
bgalement a coder chaque signal d'enregistrement avec au mains deux mots de
code pour une dbtection d'erreurs et une correction d'erreurs, lesdits mots
de code s'etendant en travers des pistes et le codage etant tel qu'au mains
l'un des mots de code est enregistrb dans une pluralite de pistes et que
des 6chantillons successifs pour le meme canal sont contenus dans
diffbrents mots de code. 10 13. Dispositif selon Ia revendication 11 ou 12,
caracterise en ce qu'il comprend en outre: des moyens de lecture (1 02a A
103c) pour balayer des plates formess sur le support d'enregistre- ment de
maniere a lire des echantillons de signaux d'informations numeriques
enregistres, et des moyens (218a A 224) de traitement des signaux de
lecture recevant les signaux desdits moyens de lecture et pour rbarranger,
pour chaque canal, les echantillons de signaux d'informations nu- 15
meriques desdites m pistes sous la forme d'une unite, et les ramener dans
l'ordre initial d'echantillonnage. 14. Dispositif pour executer un balayage
sequentiel le long de reglons de m pistes sur un support d'enregis-
trement, m btant un entler egal ou superieur A deux, pour produire des
signaux d'informations numeriques, enregistrbs sur lea plates sous la forms
d'6chantillons impairs et pairs et derives de n canaux, n etant un 20
entler egal ou supbrleur A deux, ledit dispositif comprenant: des moyens de
lecture (102,103) pour balayer les plates pour produire des signaux, et des
moyens de traltement de signaux de lecture (21 Ba b 224) pour recevoir les
signaux provenant desdits moyens de lecture et rbarranger, pour chaque
canal, les echantillons de signaux d'informations numeriques des pistes
sous la forms d'une initM pour rbtablir l'ordre initial des echantillons,
et pour dblivrer 25      lea signaux rearrangbs; caracterise en co quo
chaque piste comprend n x 2 regions, les echantillons de signaux
d'informations numbriques sont repartis entre lesdites r~glons des pistes
sous la forme d'6chantillons pairs et impairs repartis en 2m grou- pes pour
chaque canal, les signaux des n canaux etant enregistrds dans 2 x in x n
reglons des plates, et 30       des echantillons impairs et pairs
successifs de chaque canal dans differents groupes et dans des groupes
contenant des echantillons successifs du meme canal dans differentes pistes
et dans differentes r~gions formbes dans des positions differentes dans une
direction longitudinale des plates; et lesdits moyens de traitement des
signaux de lecture reforment les signaux d'informations nume- riques d'un
canal A partir des echantillons de signaux lus a partir des 2m rbgions des
pistes, lesdites 2m 35       regions comprenant, pour chaque piste, une
rbgion contenant des 6chantillons pairs et une region conte- nant des
bchantillons impairs. 15. Disposltif selon la revendication 14 et
comprenant en outre des moyens de compensation de signaux 



(225a,225b) pour recevoir les signaux rearrangbs a partir desdits moyens de
traitement de signaux de 40      lecture et compenser des bchantillons,
dans lesquels une erreur est apparue, en utilisant un echantillon voisin de
ces 6chantillons. 16. Dispositif selon Ia revendication 14 ou 15, dans
loquel lesdits moyens de traitement de signaux de lecture comprennent des
moyens de dbcodage qui exbcutent la detection d'erreurs et la correction
d'erreurs en 45       utilisant des mots de code de detection et de
correction d'erreurs, enregistres dans une pluralite des pis- tea. 17.
Procede d'enregistrement de signaux d'informations numeriques de n canaux,
n btant un entier egal ou superieur A deux, qui sont Introdults pendant un
Intervalle de temps predtebrminb dans un support d'en- so
registrement, lea signaux btant repartis entre m plates, m btant un entler
bgal ou superieur a deux, caracterise en ce quo chacune desdites pistes
comprend n x 2 rbgions, et ledit proc~d6 consists a diviser les signaux
d'informations numnriques pour chaque canal on des 6chantillons pairs et
des bchantillons impairs et lea rbpartir en 2m groupes, lea echantillons
pairs et les Achantillons impairs pour 55       chaque canal etant rbpartis
en m groupes respectivement pour l'enregistrement dans 2 x m x n rbgions
dans m plates de sorts quo lea groupes contenant des bchantillons
successifs du meme canal sont af- fectes a des groupes diffbrents et quo
lea groupes possedant des canaux differents sont affectes A des rbgions
differentes dans chaque plate, et enregistrer les groupes contenant des
echantillons successifs 25 1111111 1111 111 11 1111111111 C   L   M   S *
EP 0 397 472 B1 du meme canal dans diffirentes pistes et dens differentes
regions formmes dens differentes positions dans une direction longitudinale
des pistes. 18. Procid6 salon la revendication 17, comprenant en outre un
codage pour la detection d'erreurs et la correc- 5       tion d'erreurs
avec des mots de code, au moins un mot de code etant enregistre dans
plusieurs pistes, et des echantillons successifs dans le meme canal
possedant des mots de code differents. 19. Procede pour executer un
balayage sequentiel le long de reglons de m pistes formies sur un support
d'en- registrement, m etant un antler egal ou superieur A deux, pour
reproduire des signaux d'informations nu- 10      miriques dirivis de n
canaux, n teont un entier egal ou sup6rieur A deux, et enregistres sous la
forme d'echantillons Impairs et pairs; ce procede consistant A reformer lea
signaux d'informatlons numeriques pour chaque canal A partir de signaux lus
A partir des pistes, et delivrer les signaux d'informations nume- riques
aprbs un retablissement de l'ordre initial des echantillons; caracterise en
ce que 15            chaque plate comprend n x 2 regions; les echantillons
de signaux d'informations numeriques pour chaque canal sont repartis entre
2n regions differentes de m pistes, leas chantillons de signaux
d'informations numeriques sont repartis de telle sorte que leas chantillons
pairs ou Impairs pour chaque canal sont repartis en 2m groupes d'echan-
tillons, et de telle sorte quo des echantillons pairs successifs et des
echantillons impairs successifs sont 20       affectbs a diffirents groupes
d'echantillons, les groupes d'echantillons contenant des echantillons suc-
cessifs du meme canal etant situis dens differentes pistes en differentes
regions formees dens diffV- rentes positions dens une direction
longitudinale des plstes. 20. Procede salon la revendication 19, comprenant
en outre l'execution d'une detection d'erreurs et d'une 25       correction
d'erreurs moyennant l'utilisatlon de mots de codes de detection et de
correction d'erreurs en- registries dans une plurallte de pistes. 21.
Dispositif comportent une pluralite d'ensembles de M totes, M etant un
entier egal ou superleur A deux, montees a proximite l'une de l'autre pour
l'enregistrement de signaux video et de signaux d'informations 30
numiriques de N canaux, N 6tant un entier egal ou superieur A deux, pour
former des pistes inclinees par rapport a une direction longitudinale de la
bande magnitique, un balayage de chaque ensemble de M tetes etant
enregistre sur un segment comprenant M pistes, ledit dispositif comprenant:
des moyens (202a a 212c) de traitement de signaux d'enregistrement pour le
traitement des si- gnaux d'informations numeriques pour l'enregistrement
sur la bande magnetique; 35            des moyens de codage (208) pour
executer un codage pour une ditection d'erreurs et une correc- tion
d'erreurs; et des moyens d'enregistrement (102a A 103c) pour
l'enregistrement sequentiel de signaux delivres par lesdits moyens de
traltement de signaux d'enregistrement sur ladite bonde magnetique; 



caractiris6 on ce qua 40            au moins I'un de X segments, X etant un
entier egal ou superieur A deux, possedant une zone pour l'enregistrement
de signaux d'informations numeriques, et chacune des M pistes dans lesdites
zones comportant 2N regions; lesdits moyens (202a a 212c) de traitement de
signaux d'enregistrement repartissant lea signaux d'informations numeriques
en des echantillons Impairs et pairs et sur des groupes, lea echantillons
im- 45       pairs et pairs de chaque canal etant repartis respectivement
en M groupes, et delivrent les 2 x M x N grou- pes de sorta qu'ils sont
enregistris dens 2 x M x N regions dens M pistes dens lesdites zones, et
les grou- pes des echantillons pairs et leas groupes des echantillons
impairs sont enregistres dens 2N regions dens chaque piste, et les groupes
contenant des echantillons successifs du mime canal sont enregistres dens
des rbglons diffirentes formres dans diffdrentes positions dans une
direction longitudinale des pistes. 50 22. Dispositif selon la
revendication 21, dans loquel les moyens d'enregistrement enregistrent les
echantil- Ions introduits pendant une periode de trame dans la zone du mime
segment. 23. Dispositif salon la revendication 21, dans lequel leas
chantillons introduits dens deux periodes de trame 55       sont consideres
comma une unite, et les moyens d'enregistrement enregistrent leas
chantillons pairs et les echantillons impairs dens les regions de
differents segments. 24. Dispositif salon la revendication 21, dens lequel
lWdite zone est prevue dens la region qui precede la zone 26 1111111 11111
11111 11111 11I1NI    EP 0 397 472 B1 dans laquelle lea signaux video de
chaque trame sont enregistres. 25. Dispositif selon l'une quelconque des
revendications 21 a 24, comprenant en outre des mayens (218a b 224) de
traltement de signaux de lecture pour produire des echantillons de signaux
qui sont enregistrhs 5       sur la bande magnetique sous la forme d'une
unite, pour corriger des erreurs, et pour rearranger les si- gnaux de
manlure a retablir l'ordre initial d'echantillonnage. 26. Dispositif selon
l'une quelconque des revendications 19 A 25, dans lequel lesdits moyens de
codage exe- cutent un codage, qui est enregistre sur une plate. 10 27.
Dispositif selon l'une quelconque des revendications 21 A 26, comprenant en
outre des moyens pour sou- mettre lea signaux d'informations numeriques A
une compression de l'axe des temps. 28. DisposltIf comportant une pluralite
d'ensembles de M totes, M etant un entier egal ou supereur a deux, 15
monties a proximit: lea unes des autres pour reproduire des signaux video
et des signaux d'informations numeriques de N canaux, N etant un entier
egal ou superieur A deux, enregistres de maniere A former des pistes
inclinees par rapport A la direction longitudinale d'une bande magnetique,
un balayage de cha- que ensemble de M totes reproduisant un segment
constitue de M piates, et lea signaux d'informations numeriques etant
enregistres dans des groupes d'dchantillons Impairs et d'echantillons pairs
pour chaque 20       canal, ledlt dispositif comprenant: des moyens (218a a
223) de traitement de signaux de lecture pour recevoir les echantillons des
signaux d'informations numeriques lus A partir desdites totes et pour
rearranger, pour chaque canal, lea dchantillons de signaux d'informatlons
numeriques desdites M pistes, et pour delivrer lea echantillons rearranges;
25            des moyens de decodage (224) pour detecter ou corriger des
erreurs contenues dans lea echan- tillons des signaux d'informations
numeriques lus par lesdites totes; et des moyens de compensation
(225a,225b) pourcompensertoutechantillon qui pourrait ne pas etre corrige
par lesdits moyens de dicodage moyennant l'utilisation d'une valeur moyenne
d'echantillons ad- jacents; caracterise en ce que 30            au moins
l'un de X segments, X etant un entier egal ou superleur A deux, possedant
une zone dans laquelle lea signaux d'informations numeriques sont
enregistres, et chacune des M plates dans lesdites zones comporte 2N
regions, lesdits moyens de traitement de signaux de lecture servant A
reformer des signaux d'informations numenques de chaque canal A partir
d'echantillons des signaux lus A partir des regions des piates, des
echantillons successifs du mime canal etant tirns de differentes regions
dans 35       differentes positions dans une direction longitudinale de la
bande, et par rearrangement des echantillons de signaux d'informations
numefiques pour retablir le meme ordre que celui de l'echantillonnage
initial. 29. Dispositif selon la revendicatlon 28, dans lequel lea moyens
de traitement de signaux de lecture consa- derent lea signaux numeriques
enregistris dans X segments sous la forme d'une unite pour le rearran- 



40       gement. 30. Dispositif selon la revendication 28, dans lequel lea
moyens de traitement des signaux de lecture consi- derent lea signaux
enregistres dans deux regions de 2X segments sous la forme d'une unite pour
le rearrangement. 45 31. Dispositif aelon la revendication 28, dans lequel
ladite zone de la bande est prevue dans une zone qui precede une zone dans
laquelle lea signaux video de chaque trame sont enregistres. 32. Dispositif
comportant une pluralite d'ensembles de M tetes, M etant un entier egal ou
superieur A deux, 50       montees A proximite l'une de I'autre, pour
l'enregistrement de signaux video et de signaux d'informations numeriques
de N canaux, N etant un entier egal ou superieur a deux, pour former des
plates inclinees par rapport a la direction longitudinale d'une bande
magnetique, un balayage de chaque ensemble de M tetes etant enregistre sur
un segment contenant M plates; le dispositif comprenant: 55             des
moyens (202a A 212c) de traitement de signaux d'enregistrement pour le
traitement de signaux d'informations numeriques; des moyens de codage (208)
pour effectuer le codage pour une detection d'erreurs ou une correc- tion
d'erreurs; et 27 I lll111111111111111    EP 0 397 472 81 des moyens
d'enregistrement (102a A 103c) pour l'enregistrement sbquentiel de signaux
d6livr6s par lesdits moyens de traitement de signaux d'enregistrement, sur
ladite bande magnetique; caracterisb en ce qua: au moins l'un de X
segments, X etant un entier 6gal ou superieur a deux, possbde une zone pour
5       I'enregistrement de signaux d';nformations numeriques, et chacune
de M pistes dans lesdites zones comportent N regions; lesdits moyens (202a
A 212c) de traltement de signaux d'enregistrement repartissent les signaux
d'informations num6riques en des 6chantillons impairs et pairs et en des
groupes, leas chantillons impairs et pairs de chaque canal etant repartis
en M groupes M, et d6livrent lea 2 x M x N groupes de sorta qu'ils 10
sont enregistrds dans 2 x M x N rbgions dens M pistes dans ladite zone; des
groupes d'6chantillons pairs et des groupes d'6chantillons impairs des
canaux sont disposes dans N regions dans chaque plate, et les groupes
contenant des echantillons successifs du mAme canal sont enregistrbs dans
des rbgions diffbrentes formbes dans des positions diffbrentes dans une
direction longitudinale des pistes; et 15            ladite zone est prbvue
dans la rbgion qui precede une zone dans laquelle lea signaux video de cha-
qua trame sont enregistres. 33. Dispositif salon la revendication 32, dans
lequel lea Ochantillons introduits pendant une pbriode de trame sont
enregistres dans la zone dans le mAme segment. 20 34. Dispositif salon Ia
revendication 32, dans lequel lea 6chantillons introduits pendant deux
perlodes de tra- me sont considbres comma une unite, et leas chantillons
pairs et leas chantillons Impairs sont enregistrbs dans lea reglons de
differents segments. 25   35. Dispositif salon la revendication 32, 33 ou
34 et comportant en outre des moyens (218a A 224) de trai- tement de
signaux de lecture, pour lire lesdits signaux enregistres qui sont
enregistres sur la bande ma- gnetique pour la correction d'erreurs et pour
le rearrangement des signaux dans I'ordre initial d'6chantil- ionnage et
pour la delivrance des echantillons r6arranges. 30 36. Dispositif salon
l'une quelconque des revendications 32 A 35, dans lequel lesdits moyens de
codage exe- cutent le codage, qul est enregistrb dans une plate. 37.
Dispositif comportant une pluralite d'ensembles de M tetes, M btant un
entier egal ou superieur A deux, montbes A proxlmite l'une de l'autre, pour
la reproducion de signaux vidbo et de signaux d'informations 35
numbriques de N canaux, N btant un antler egal ou superleur A deux,
enregistres pour former des plates inclinees par rapport A la direction
longitudinale d'une bande magnetique, un balayage de chaque ensem- ble de M
tetes reproduisant un segment constitue de M plates, et leas signaux
d'informations numeriques btant enregistres salon des groupes
d'6chantillons impairs et d'echantillons pairs pour chaque canal; ledit
dispositif comprenant: -    40       des moyans (218a A 223) de traitement
de signaux de lecture pour Ia reception des Achantillons 



du signal d'informattons numeriques lus A partir desdites tetes et pour le
rearrangement, pour chaque ca- nal, des Ochantillons de signaux
d'informations numeriques des plates et pour la delivrance des signaux
rbarranges; des moyans de dbcodage (224) pour detecter ou corriger des
erreurs contenues dans lea echan- 45      tillons et lea signaux
d'informations numeriques lus par leadites totes; et des moyens de
compensation (225a,225b) pour compenser tout echantillon qui n'a pas pu
Atre corrige par lesdits moyens de decodage moyennant l'utilisation d'une
valeur moyenne d'echantillons ad- jacents, caractbrisb en ce qua: I'un de X
segments, X etant un entier egal ou superieur A deux, possbde une zone,
dans laquelle 50       des signauxd'informations numeriques
sontenregistres, et chacune de M plates dans ladite zone possbde N regions;
lesdits moyens de traitement de signaux de lecture servant A reformer des
signaux d'informations numeriques de chaque canal a partird'6chantillons
des signauxlus A partirde deux rbglons dans chacune de M plates, l'une
desdites deux rbglons contenant des Achantillons pairs et 1'autre desdites
deux rbgions 55       contenant des Achantillons impairs, et rearrangent
lea signaux d'informations numeriques pendant ledit intervalle de temps
prbdetermine sous la formi d'une unitb, dans le moma ordre
d'6chantillonnage qua lors de l'enregistrement, et ladite zone est prbvue
dans la zone precedant une zone dans laquelle les signaux vidbo de chaque
28 l 11111111111111111 i l11111    EP0397472B1 trame sont enregistres. 38.
Disposltif selon la revendication 37, dans lequel des signaux enregistr6s
dans X segments sont consi- deres comme une unite pour le rearrangement. 5
39. Dispositif selon la revendication 37, dans lequel les signaux
enregistres dans 2X segments sont consi- deres comme une unite pour le
rearrangement. 40. Dispositif selon l'une quelconque des revendications 37
a 39, comportant en outre des moyens pour sou- 10       mettre les signaux
d'informatlons numnriques a une compression de l'axe des temps. 15 20 25 30
35 40 45 50 55 29 111111111111111111 11111 111111 *   C   L   M   S   *    


