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chronizing blocks are dispersed amongst the video synchronizing blocks in
the transmission. BACKGROUND OF THE INVENTION BRIEF DESCRIPTION OF THE
DRAWINGS Field of the Invention                       5 Fig. 1 is a
schematic block diagram of a digital The present invention relates to a
digital signal  video tape recorder embodying the present in- transmission
apparatus, and more particularly to an  vention; apparatus for transmitting
digital video signal and  Figs. 2A to 2D are schematic views showing
digital audio signal.                        10    data format of video
signal in the recorder shown in Fig. 1; Related Background Art
Figs. 3A and 3B are schematic views showing data format of audio signal in
the recorder In the field of such transmission apparatus      shown in Fig.
1; there is known a digital video tape recorder  15    Fig. 4 is a
schematic view showing a recording (DVTR) utilizing a magnetic
recording-reproducing   format on a magnetic tape for use in the re- system
as the transmission channel. In the follow-  corder shown in Fig. 1; ing
description such digital video tape recorder will  Fig. 5 is a schematic
block diagram of a digital be taken as an example.
video tape recorder constituting another embodi- In the conventional
digital video tape recorder,  20  ment of the present invention; a
recording area for the digital video signal (video  Fig. 6 is a schematic
view showing data format area) and a recording area for the digital audio
of video signal in the recorder shown in Fig. 5; signal (audio area) are
separately formed on the    Fig. 7 is a schematic block diagram of a
digital recording track, and these two signals are recorded  video tape
recorder constituting still another em- and reproduced by separate signal
processing cir-  25  bodiment of the present invention; cuits.
Fig. 8 is a schematic view showing video data to In case of recording audio
signal and video      be recorded in the digital video tape recorder signal
on a same recording medium, there have       shown in Fig. 7; generally
been conducted separate signal proces-    Fig. 9 is a schematic view
showing audio data to sings for audio and video signals as explained   30
be recorded in the digital video tape recorder above. For this reason there
have been required     shown in Fig. 7; two series of signal processing
circuits, with inevi-  Fig. 10 is a view showing the structure of a tably
increased magnitude of the circuits.          video synchronizing block in
the recorder shown Besides, since the amount of audio data is      in Fig.
7; smaller than that of video data, the audio area is  35  Fig. 11 is a
view showing the structure of an designed smaller. Therefore, if the tape
is damag-  audio synchronizing block in the recorder shown ed in the
longitudinal or transversal direction, the  in Fig. 7; audio data incur
severe loss, thus eventually pro-  Figs. 12A and 12B are views showing the
re- viding sounds of unacceptable quality.              cording sequence of
synchronizing blocks in the 40    recorder shown in Fig. 7; SUMMARY OF THE
INVENTION                            Figs. 13 and 14 are views showing
recording patterns on a recording medium in the recorder According to the
present invention there is      shown in Fig. 7; and provided a digital
signal transmitting or recording  Fig. 15 is a block diagram showing an
example apparatus as set out in claim 1, a digital signal  45    of the
synchronizing block replacing circuit recording or transmitting method as
set out in      shown in Fig. 7. claim 7, and a reproducing apparatus as
set out in claim 19. The remaining claims set out optional   DETAILED
DESCRIPTION OF THE PREFERRED features.
EMBODIMENTS An embodiment of the present invention pro-  50 vides a digital
data transmission apparatus capable  Now the present invention will be
clarified in of processing audio data and video data in a com-  detail by
embodiments thereof shown in the at- mon manner as far as possible.
tached drawings. Fig. 1 is a schematic block dia- An embodiment of the
present invention pro-    gram of a digital video tape recorder (DVTR) em-
vides a digital signal transmission apparatus ca-  55  bodying the present
invention. pable of suppressing the deterioration of audio      A video
input terminal 10 receives so-called signal and video signal resulting from
a failure in  component video signals. A data compression cir- the
transmission channel, in which the audio syn-  cuit 12 effects subsampling
of the luminance signal 



3    3                 EP 0 303 450 B1                   4 Y with a rate
[err]  subcarrier frequency) and the  composed, as shown in Fig. 3A, of 4
data matrix color signals I, Q with a rate [err] and sends the  each
composed of 9 bytes in vertical direction and sampled data to a video ECC
encoding circuit 14   94 bytes in horizontal direction. Said 4 matrixes
after elimination of the data of an ineffective image  can hold 3384 bytes
(= 9 x 94 x 4), but the audio area, wherein the effective image ratio is
taken as   5   signal has only 3204 bytes per field. Thus other
horizontal/vertical = 0.844/0.914. Audio signal input  data of 180 bytes
are inserted per field to make up terminals 16, 18 receive audio signals of
two chan-  data of 3384 bytes per field. nels, which are sampled at a rate
of 48 KHz and      The audio encoding circuit 26 effects C2 en- digized in
16 bits respectively in AID converters 20,  coding operation in the
vertical direction on the 22 and are supplied to an audio interleaving
circuit  10  data matrix of 9 rows and 94 columns shown in 24. Said circuit
24 rearranges the input data and  Fig. 3A and adds C2 parity data of 3
bytes, thereby sends said data to an audio encoding circuit 26.  forming a
data matrix of 12 rows and 94 columns The encoding operation of the
encoding cir-   including C2 parity bits. Then it effects C1 encod- cuits
14, 26 for video and audio signals is con-  ing on said data matrix and
adds C1 parity data of ducted in the following manner.              15   4
bytes, thereby obtaining a data matrix of 12 rows The video luminance
signal Y after data reduc-  and 98 columns containing C1, C2 parity data.
Said tion can be considered to constitute, as shown in  C1 and C2 encodings
can be achieved with Reed Fig. 2A, a two-dimensional arrangement of 240
Solomon codes or the like as in the video signal. bytes in vertical
direction and 384 bytes in horizon-  Said data of 12 rows and 98 columns
are released tal direction (i.e. 240 rows and 384 columns) per  20  in
succession, from the uppermost row, to a switch field, and the color signal
I or Q can be considered  28. to constitute, as shown in Fig.2B, a
two-dimen-      The switch 28 switches the video and audio sional
arrangement of 240 bytes in vertical direc-  signals on time division
basis. The output of the tion and 128 bytes in horizontal direction (i.e.
240  switch 28 is supplied to a synchronization adding rows and 128
columns) per field. Each data ar-  25  circuit 30, where a synchronizing
pattern is added. rangement of said signal Y, I or Q is further divided
With respect to the video signal, synchronizing into 12 portions as
illustrated. The video encoding  pattern of 1 byte is added to every two
rows of the circuit 14 mixes a division of the signals Y, I and Q  data
matrix of 64 rows and 196 columns. The data to obtain a data matrix of 60
bytes in vertical   of thus obtained 393 bytes will be hereinafter
direction and 192 bytes in horizontal direction (60  30  called
synchronization block. With respect to the rows, 192 columns), and at first
effects C2 encod-  audio signal, a synchronizing pattern of 1 byte is ing
in the vertical direction and adds C2 parity data  added to every four rows
of the data matrix of 12 of 4 bytes, whereby obtained is a two-dimensional
rows and 98 columns, as shown in Fig. 3B. Thus a data matrix of 64 bytes in
vertical direction and 192  synchronization block for audio signal is also
com- bytes in horizontal direction, containing C2 parity  35  posed of 393
bytes. data. Then it effects C1 encoding in the horizontal  A modulation
circuit 32 modulates the output of direction on said data matrix and adds
C1 parity  the synchronization adding circuit 30 to a signal data of 4
bypes, whereby obtained is a two-dimen-  form with reduced DC component,
suitable for digi- sional data matrix of 64 bytes in vertical direction
tal recording. The output of the modulation circuit and 196 bytes in
horizontal direction, including C1   40  32 is amplified by a recording
amplifier 34, and is and C2 parity data. These data are supplied in
magnetically recorded on a magnetic tape 38 by succession, from the
uppermost row, to a switch   means of a magnetic head 36. 28.
Fig. 4 shows an example of the recording for- For said C1 and C2 codes
there may be em-      mat of the magnetic tape 38, recorded by the ployed
already known codes such as Reed Solo-  45  recording apparatus shown in
Fig. 1. In Fig. 4, S mon code.
indicates the recording position of the synchroniz- The audio signal,
subjected to inter-leaving in  ing information, while A represents audio
signal, the audio interleaving circuit 24, is composed of  and V represent
video signal. Such recording for- 8008 samples per 5 fields of the video
signal. This  mat allows to significantly simplify the reproducing is due
to a fact that a field of the video signal does  50  circuit, since
separate window signals need not be not exactly correspond to 1/60 seconds.
However,  formed for the video and audio signals at the since the
processing of a leap field is not the   detection of the synchronizing
signal. object of the present invention, it is assumed, in   The digital
video tape recorder explained the following description, that the audio
signal con-  above allows to simplify the circuit structure, since 



sists of 1602 samples per field. Since the audio  55  the synchronization
adding circuit 30 and ensuing signal is digitized with 16 bits, 1602
samples cor-  circuits can be commonly used for the audio and respond to
the information of 3204 bytes. Said    video signals, by selecting the
number of data of a audio signal of 3204 bytes/field is considered to be
synchronizing block containing audio data equal to 4    5
EP 0 303 450 B1                   6 the number of data of a synchronizing
block con-  data. The numbers in Fig. 8 indicate the number of taining
video data.                                bytes, and the data at each
sampling point are In the digital video tape recorder of the fore-
composed of 8 bits (1 byte). going embodiment, data of 180 bytes are
inserted     A terminal 105 receives audio signal of 4 chan- to four data
matrixes of the audio signal, but the   5   nels, which are sampled in an
A/D converter 106 insertion of meaningless data of 180 bytes is un-  with a
frequency 48 KHz and are supplied to a desirable.
memory 107. There are obtained 3200 (= 48K/60 x Fig. 5 is a block diagram
of a digital video tape  4) sampling points per a field of the video
signal. recorder improved in this respect, and constituting  Said 3200
samples are divided into four audio data another embodiment of the present
invention,  10  blocks, and error correcting codes are added to wherein
same components as those in Fig. 1 are    each block. However, in order to
form the audio represented by same numbers. In Fig. 5, a sub-    data and
the video data into a synchronizing data code generator 40 generates a cut
number for      block of a same size as will be explained later, video
data, a signal indicating the signal form of  other 18 data are added, and
9 x 92 data are the video and audio signals, a time code etc.,  15
arranged on the memory as shown in Fig. 9. Error which are used in the
abovementioned added        correction codes C1, C2 are added as
illustrated, codes of 180 bytes. The output of the sub-code    by an error
correction code addition circuit 108. generator 40 is supplied to the audio
encoding       In the video tape recorder of the present em- circuit 26,
and is added, as shown in Fig. 6, to 1st  bodiment, a field is dividedly
recorded in four to 45th columns of the 1 st row in the data matrix of  20
tracks, and each track records three video data 9 rows and 94 columns,
which is generated four    blocks and an audio data block. These data are
times in a field. Said added codes are used as    read from the memories
103, 107, in a unit of 384 control signals or editing signals in the signal
re-  bytes. >  production.                                           The
video signal is read by the unit of two rows Fig. 7 is a block diagram of a
digital video tape   25  from the block in Fig. 8, in a manner as shown in
recorder constituting still another embodiment of  Fig. 10, and the audio
signal is read by the unit of the present invention. A terminal 101
receives lu-  four rows from the block in a manner as shown in minance
signal Y and color difference signals I, Q  Fig. 11. of a video signal of
NTSC type in parallel manner,   A switch 109 receives a signal, of a
duration and said signal Y is sampled with a frequency [err]  30  required
for forming a track, from a track change [err] being color sub-carrier
frequency) while the  timing generator 110, and the data of 384 bytes are
signals I, Q are sampled with a 1/4 frequency.    read (32 x 3) times from
the memory 103 and 3 Besides said sampling is so conducted that the
times from the memory 107 during said duration. sampling points are not
aligned vertically in neigh-  A circuit 110 adds synchronizing data of one
boring lines of interlace scanning. Thus A/D con-  35  byte (Sync) and data
(X) of 3 bytes containing a verter 102 effects so-called sub-sampling.
synchronizing block number and a redundancy The signal Y is sampled at
(3.58M/15.75K) x    code for said number to the above-mentioned data 4/2 =
455 points per a horizontal scanning line   every 384 bytes, whereby
obtained is a synchro- (1 H). In practice a horizontal scanning line
contains  nizing block of 392 bytes. Fig. 10 shows a video 372 sampling
points data are obtained only in the   40  synchronizing block containing
video data Vd, and effective image frame. For the signal I or Q there  Fig.
11 shows an audio synchronizing block con- are given 96 sampling points,
which are about 1/4  taining audio data Ad. In this manner there are of
those of the signal Y. The output data of the A/D  obtained recording data
consisting of three audio converter 102 are supplied to a memory 103, and
synchronizing blocks and 96 video synchronizing error correcting codes
(ECC) are added by an ECC   45  blocks per a track. addition circuit 104.
A synchronizing block replacing circuit 111 for An error correcting code is
added to a block of  dispersing said audio synchronizing blocks within
video data, obtained by dividing a field into four  the above-mentioned
synchronizing blocks. The areas in vertical direction and three areas in
hori-  three audio synchronizing blocks consecutively en- zontal
directions, as indicated by a hatched area in  50  tered are dispersed
among 96 video synchronizing 



Fig. 8. If a field has 240 effective horizontal scan-  blocks, as shown in
Fig. 12A, in which shown are ning lines, said block contains Y-data of the
60  synchronizing blocks, A-1, A-2, A-3, V-1-1, V-1-2, (vertical) x 124
(horizontal; 372/3) sampling points,  ... , V-32-2 and V-32-3. The
synchronizing blocks and I, Q-data of the 60 (vertical) x 32 (horizontal);
are released from said circuit 111 in an order of A- (= 93/3) sampling
points. These data are arranged   55  1, V-1-2, V-1-3, V-1-1, ..., V-12-1,
A-2, V-13-3, V- in the memory 103 as shown in the lower half of   13-1,
..., V-23-2, A-3, V-24-1, ..., V-32-2 and V-32-3. Fig. 8, and error
correcting codes C1, C2 are     The structure of the replacement circuit
111 will be added as illustrated to obtain a block 192 x 64   explained
later. 5    7                 EP 0 303 450 B1                   8 The data
released from the circuit 111 are        The   signal   reproduced   from
the supplied, through a digital modulator 112, to a   recording/reproducing
unit is modulated in a digital recording/reproducing unit 113 and recorded
on a  demodulator 121, and is supplied to synchroniza- magnetic tape. Fig.
13 shows the positions of the  tion detector 122 and a data detector 124,
and a audio synchronizing blocks and the video synchro-   5   block number
detector 123. The synchronization nizing blocks on a track of the magnetic
tape. As  detector 122 detects the synchronizing data, and shown in Fig.
13, the audio synchronizing blocks A-  clock signals generated in response
to said syn- 1, A-2, A-3 are in the equally divided positions in
chronizing data are used in the data detector 124 the track.
for reproducing the data and in said block number Now reference is made to
Figs. 12A and 12B   10  detector 123 for detecting the block number in said
for explaining another function of said block re-  data X. placement
circuit 111, wherein shown are synchro-    A synchronizing block
replacement circuit 125 nizing blocks A-1, A-2, A-3, A-1', A-2', A-3',
V-1-1,  effects a process inverse to that conducted in the V-1-2, ....,
V-32-2, V-32-3. Fig. 12A shows the order  circuit 111, thus releasing 3
audio synchronizing of recording of synchronizing blocks on an odd   15
blocks and 96 video synchronizing blocks in con- track, while Fig. 12B
shows that in an even track. In  secutive manner. This process utilizes the
timing an odd track, the circuit 111 releases the synchro-  signal from the
aforementioned circuit 110, and is nizing blocks in an order of A-1, V-1-2,
V-1-3, V-1-  confirmed by the synchronizing block numbers. A 1, ...,
V-12-1, A-2, V-13-3, V-13-1, ...., V-23-2, A-3,  switch 126 supplies a
memory 127 with the video V-24-1, ..., V-32-2, V-32-3. In an even track,
the   20  data and a memory 128 with the audio data. These blocks are
released in an order of V-1-1, V-1-2, V-  data are subjected to error
correction by ECC 1-3,.., A-1', V-6-2, V-6-3, ..., V-16-1, A-2', V-17-3,
decoding circuits 129, 130, and are converted into ... V-27-1, V-27-2,
A-3', ...., V-32-1, V-32-2, V-32-3.  original analog signals by D/A
converters 131, 132, Fig. 14 shows the arrangement of the audio     and
finally released from terminals 133, 134. synchronizing blocks and the
video synchronizing   25  In the video tape recorder explained above, two
blocks in tracks on the magnetic tape. Thus the   audio synchronizing
blocks out of three can be audio synchronizing blocks A-1, A-2, A-3 on an
odd  reproduced with an extremely high probability, and, track are at
positions of equally dividing the track  the error correction can be
achieved with a consid- into three. On the other hand, the audio
synchroniz-  erably high probability if the audio data and the ing blocks
A-1', A-2, A-3' are at positions of 1/6,  30  error correction data are
suitably replaced in the 3/6 and 5/6 of an even track.
memory 107. Also, even if the error correction is Fig. 15 shows an example
of the synchronizing  not complete, interpolation is easy because two block
replacement circuit 111.                    data blocks out of three can be
securely repro- A terminal 201 receives data consecutively     duced. Thus
the deterioration of the reproduced containing audio synchronizing blocks.
Said input  35  audio signal can be minimized even in case of a signal is
recorded, by the unit of a track, in mem-  prolonged dropout. ory 204 or
206 by means of a switch 202.             Besides, if the synchronizing
block replace- The switch 202 is controlled by the timing     ment circuit
125 performs the latter-mentioned signal shown in Fig. 7 and received
through a     function, the audio data will become dispersed not timing
signal input terminal 208, thus selecting the   40  only along the track
but also in the longitudinal memory 204 or 206 at every track. The data
writing  direction of the tape. Consequently a scar on the into the
memories 204, 206 are controlled by sig-  tape which is frequently
encountered along the nals W1, W2 generated by address generators
track or along the longitudinal direction of the tape 203, 205 similarly
controlled by the track timing  will not damage two consecutive audio
blocks signal, whereby the audio data are dispersed   45  which are
manually close in time, so that satisfac- among the video data. In data
reading, the address  tory reproduction is rendered possible. Besides, 



is designated by signals R1, R2 from said address  video blocks and also
dispersed with respect to the generators 203, 205.
audio blocks, so that satisfactory interpolation will The data in the
memories 204, 206 are both     become possible. read in the order shown in
Fig. 12A in the first-  50  In the foregoing embodiment a same recording
mentioned example, but, in the second-mentioned   pattern is employed in
every other track, but it is example, the data of the memory 204 are read
in   also possible to repeat the same recording pattern the order shown in
Fig. 12A while those of the   in every n (> 2) tracks by employing n
address memory 206 are read in the order shown in Fig.    generators in
Fig. 8. 12B.                                         55 In the following
there will be explained the reproducing function. 6    9                 EP
0 303 450 B1                   10 Claims
7. A method of transmitting or recording a digital signal, in which: 1.
Digital signal transmitting or recording appara-     (i) a first error
check code is formed using tus comprising: first means (14, 26, 28, 30;
digital video data; 101-110) operable (a) to form a first error   5
(ii) a second error check code is formed check code using digital video
data, (b) to form    using digital audio data; a second error check code
using digital audio       (iii) video blocks and audio blocks are data, and
(c) to form video blocks and audio        formed having the same block
length as blocks having the same block length as each         each other,
the video blocks containing the other, the video blocks containing the said
10     said digital video data and the first error digital video data and
the said first error check   check code and the audio blocks containing
code, and the audio blocks containing the said      the said digital audio
data and the second audio data and the said second error check
error check code; and code; and second means (32-36; 112,113) op-
(iv) the video blocks and the audio blocks erable to transmit or operable
to record the   15   are transmitted or recorded time division said video
blocks and the said audio blocks         multiplexed with each other. time
division multiplexed with each other. 8.  A method according to claim 7
including the 2. Apparatus according to claim 1 which com-         step of
changing the order of the video blocks prises means (111) for changing the
order in  20  and the audio blocks. which the said video blocks and the
said audio blocks are transmitted or recorded by the sec-  9. A method
according to claim 7 or claim 8 in ond means.
which step (iv) comprises a digital modulation step. 3. Apparatus according
to claim 1 or claim 2 in  25 which the second means comprises digital
10. A method according to any one of claims 7 to modulation means (32,112).
9 in which the video blocks and the audio blocks are recorded on a record
medium. 4. Apparatus according to any one of claims 1 to 3 in which the
second means is operable to  30  11. A method according to claim 10 in
which the record the said video blocks and the said         video blocks
and the audio blocks are re- audio blocks on a record medium.
corded by successively forming plural parallel tracks on a tape-form
recording medium so 5. Apparatus according to claim 4 in which the
that the audio blocks in neighbouring said second means is operable to
record the said  35   tracks are not aligned in the longitudinal direc-
video blocks and the said audio blocks by         tion of the tape-form
recording medium. successively forming plural parallel tracks on a
tape-form recording medium, and is adapted to  12. A method according to
any one of claims 7 to function in such a manner that said audio         11
in which, following the formation of the first blocks in neighbouring
tracks in said plural  40  and second error check codes, the said digital
parallel tracks are not aligned in the longitudi-  video data and the first
error check code are nal direction of the tape-form recording me-     time
division multiplexed with the said digital dium.
audio data and the second error check code. 



6. Apparatus according to any one of the preced-  45  13. Apparatus
according to claim 6 or a method ing claims in which the first means
comprises     according to claim 12 in which the said video multiplexing
means (28; 109) having first input   blocks and the said audio blocks
contain syn- means for receiving the said digital video data   chronisation
data which is added after the digi- and the said first error check code,
second       tal video data and the first error check code input means for
receiving the said digital audio  so  are time division multiplexed with
the digital data and the said second error check code,        audio data
and the second error check code. and output means for outputting the said
digital video data and the said first error check code  14. Apparatus
according to claim 6 or a method time division multiplexed with the said
digital   according to claim 12 in which the said video audio data and the
said second error check   65   blocks and the said audio blocks contain
syn- code.                                             chronisation data
which is added before the digital video data and the first error check code
are time division multiplexed with the digital 7    11                EP 0
303 450 B1                   12 audio data and the second error check code.
von den zwelten Mitteln Ubertragen oder auf- gezeichnet werden. 15.
Apparatus according to any one of claims 1 to 6, 13 and 14 or a method
according to any one  3. Einrichtung nach Anspruch 1 oder 2, dessen of
claims 7 to 14 in which the said audio   5     zweite Mittel einen
Digitalmodulator (32, 112) blocks also contain subcode data in addition to
enthalten. said digital audio data. 4. Einrichtung nach einem der Anspr~che
1 bis 3. 16. Apparatus or a method according to claim 15      dessen zweite
Mittel in der Lage sind, die in which the subcode data comprises a time
1o   Videoblocke und die Audioblocke auf einem code.
Datentrilger aufzuzeichnen. 17. Apparatus according to any one of claims 1
to  5. Einrichtung nach Anspruch 4. dessen zweite 6 and 13 to 16 or a
method according to any       Mittel in der Lage sind, die Videobl6cke und
one of claims 7 to 16 in which the length of  i1  die Audiobl6cke durch
Hintereinander-Ausbil- digital video data contained in a said video
dung paralleler Mehrfachspuren auf einem data block is greater than the
length of digital  bandformigen Datentriger aufzuzeichnen, und audio data
in a said audio data block.            die bewirken, daB die Audioblocke
auf benach- barten Spuren der parallelen Mehrfachspuren 18. Apparatus
according to any one of claims 1 to  20  nicht in Lingsrichtung des
bandfdrmigen Da- 6 and 13 to 17 or a method according to any
tentragers ausgerichtet sind. one of claims. 7 to 17 in which the said time
division multiplexed video blocks and audio   6. Einrichtung nach einem der
vorstehenden An- blocks do not include consecutive audio        sprUche,
dessen erste Mittel Multiplexmittel blocks.
25     (28; 109) beinhalten mit ersten Eingabemitteln zum Empfang der
digitalen Videodaten und 19. A signal reproducing apparatus adapted to de-
des ersten FehlerprUfcodes, mit zweiten Einga- code and reproduce signals
transmitted or re-     bemitteln zum Empfang der digitalen Audioda- corded
by an apparatus according to any one       ten und des zweiten
Fehlerpr~foodes und mit of claims 1 to 6 and 13 to 18 or signals  30
Ausgabemitteln zur Ausgabe der digitalen Vi- transmitted or recorded using
a method ac-        deodaten und des ersten Fehlerprlfcodes mit cording to
any one of claims 7 to 18.             den digitalen Audiodaten und dem
zweiten FehlerprUfcode im Zeitmultiplexverfahren. PatentansprUche 35  7.
Verfahren zur Obertragung oder zur Aufzeich- 1.
Digital-Signal-Obertragungs-  oder Aufzeich-      nung eines digitalen
Signals, bei dem nungseinrichtung mit ersten Mitteln (14, 26, 28,    (i)
ein erster FehlerprUfcode unter Verwen- 30; 101 bis 110) zur Bildung eines
Fehlerprflf-     dung digitaler Videodaten gebildet wird; codes, der in der
Lage ist, (a) einen ersten        (ii) ein zweiter FehlerprUfcode unter
Ver- FehlerprUfcode unter Verwendung digitaler Vi-  40   wendung digitaler
Audiodaten gebildet wird; deodaten zu bilden, (b) einen zweiten Fehler-
(iii) Videobl6cke und Audiobl6cke gebildet 



prlfcode unter Verwendung digitaler Audioda-        werden, die alle die
gleiche Blockl~nge auf- J.>   ten zu bilden und der (c) in der Lage ist,
weisen, wobei die Videoblocke die digitalen Videobl6cke und Audioblocke zu
bilden, die in       Videodaten und den ersten FehlerprUfcode ihrer
BlocklInge einander gleich sind, wobei  45    beinhalten und die
Audiobl6cke die digitalen die Videobldcke die digitalen Videodaten und
Audiodaten und den zweiten Fehlerprtifcode den ersten FehlerprUfcode und
wobei die Au-         beinhalten; und bei dem dioblocke die Audiodaten und
den zweiten            (iv) die Videoblocke und die Audioblocke
Fehlerprdfcode enthalten; und mit zweiten Mit-      miteinander im
Zeitmultiplexverfahren Ober- teln (32 bis 36; 112, 113) zur Obertragung
oder  5o  tragen oder aufgezeichnet werden. zur Aufzeichnung, die in der
Lage sind, die Videobldcke zusammen mit den Audioblcken     &  Verfahren
nach Anspruch 7, das den Verfah- im Zeitmultiplexverfahren zu Obertragen
oder     rensschritt einschlieBt, die Reihenfolge der Vi- aufzuzeichnen.
deoblocke und der Audiobl6cke zu Andern. 55 2. Einrichtung nach Anspruch 1,
die ein Mittel    9. Verfahren nach Anspruch 7 oder Anspruch 8, (111) zur
Anderung der Reihenfolge beinhaltet,    bei dem der Verfahrensschrift (iv)
einen digita- in der die Videobl6cke und die Audioblocke        len
Modulationsschrift beinhaltet. 8    13                EP 0 303 450 B1
14    I l!Il       lIJ 11111  111 10. Verfahren nach elnem der AnsprUche 7
bis 9,    18 Einrichtung riach einem der AnsprUche 1 bis 6 bei dem die
Videoblocke und die Audiobl8cke        und 13 bis 17 oder Verfahren nach
einem der auf einen Datentr~ger aufgezeichnet werden.        Ansprache 7
bis 17, wobei dem Zeitmultiplex- verfahren unterzogene Videobl6cke und
Audio- 11. Verfahren nach Anspruch 10, bei dem die Vi-   5   bl6cke keine
fortlaufenden Audiobl6cke enthal- deobl6cke  und  die  Audiobl6cke  durch
ten. Hintereinander-Ausbildung paralleler Mehrfach- spuren auf einen
bandf6rmigen Datentrager so   19. Signalwiedergebende Einrichtung, die
einge- aufgezeichnet werden, daB die Audiobl8cke in      richtet ist, die
von einer Einrichtung nach ei- benachbarten Spuren nicht in Langsrichtung
10    nem der AnsprUche 1 bis 6 und 13 bis 18 oder des bandf6rmigen
Datentragers ausgerichtet         unter Anwendung eines Verfahrens nach
einem sind.                                              der Ansprlche 7
bis 18 Ubertragene oder auf- gezeichnete Signale zu decodieren und zu re-
12. Verfahren nach einem der Ansprache 7 bis 11,      produzieren. bei dem,
folgend der Bildung des ersten und   16 des zweiten Fehlerprlfcodes, die
digitalen Vi-  Revendlcations deodaten und der erste Fehlerpr~foode dem
Zeitmultiplexverfahren mit den digitalen Audio-  1. Appareil d'emission ou
d'enregistrement de si- daten und dem zweiten FehlerprUfoode unter-
gnal num6rique comprenant: des premiers zogen werden.
20       moyens (14, 26, 28, 30; 101-110) pouvant (a) former un premier
code de contr8le d'erreur 13 Einrichtung nach Anspruch 6 oder Verfahren
utilisant des donnees video numeriques, (b) nach Anspruch 12, wobel die
Videoblocke und       former un second code de contr8le d'erreur K..>   die
Audiobl6cke Synchronisationsdaten enthal-      utilisant des donnees audio
numeriques, et (c) ten, die hinzugefUgt warden, nachdem die digi-  26
former des blocs video et des blocs audio talen Videodaten und der erste
FehlerprUfcode      ayant mutuellement la m~me longueur de bloc, mit den
digitalen Audiodaten und dem zweiten      les blocs vid6o contenant les
donnees video FehlerprCfcode dem Zeitmultiplexverfahren un-      numeriques
et le premier code de contr8le terzogen worden sind.
d'erreur, et les blocs audio contenant les don- 30      nees audio et le
second code de contr8le 14. Einrichtung nach Anspruch 6 oder Verfahren
d'erreur; et des seconds moyens (32-36; 112, nach Anspruch 12, wobei die
Videoblocke und        113), capables d'6mettre ou capables d'enre- die
Audiobl6cke Synchronisationsdaten enthal-     gistrer les blocs viddo et
les blocs audio mu- ten, die hinzugefUgt werden, bevor die digita-
tuellement associes en multiplex temporal. Ien Videodaten und der erste
FohlerprUfcode   35 mit den digitalen Audiodaten und dem zweiten   2.
Appareil selon la revendication 1, comprenant Fehlerpr~fcode dem
Zeitmultiplexverfahren un-     des moyens (111) pour changer l'ordre dans 



terzogen werden.                                  lequel les blocs video et
les blocs audio sont emis ou enregistres par les seconds moyens. 15.
Einrichtung nach einem der AnsprUche 1 bis 6,  40 13 und 14 oder Verfahren
nach einem der        3  Appareil selon la revendication 1 ou la revendi-
Anspriche 7 bis 14, wobei die Audioblocke          cation 2, dans loquel
les seconds moyens zusltzlich zu den digitalen Audiodaten auch
comprennent des moyens de modulation nu- Subcodedaten enthalten.
meriques (32,112). 45 16. Einrichtung oder Verfahren nach Anspruch 15,  4.
Appareil selon l'une quelconque des revendi- wobei die Subcodedaten einen
Zeitcode bein-        cations 1 & 3, dans lequel les seconds moyens halten.
sont capables d'enregistrer les blocs video at les blocs audio sur un
support d'enregistre- 17. Einrichtung nach einem der Ansprache 1 bis 6   so
ment. und 13 bis 16 oder Verfahren nach einem der AnsprUche 7 bis 16, wobei
die LAnge der in     5. Appareil selon la revendication 4, dans lequel
einem der Videodatenbl6cke enthaltenen digi-      les seconds moyens sont
capables d'enregis- talen Videodaten die LAnge der in einem der       trer
les blocs vid6o et les blocs audio en Audiodatenblocke enthaltenen
digitalen Audio-  55  formant successivement plusieurs pistes paral- daten
Ubersteigt.                                  Wales sur un support
d'enregistrement en forme de bande, et is sont capables de fonctionner
d'une maniere telle que les blocs audio se 9    ;            15
EP 0 303 450 B1                   16    111111111111111111111111111111 *
C   L  M   S   * trouvant dans des pistes voisines dans I'en-
gistroment en forms de bande, de fagon quo K-'  semble de pistes
parallbles, ne solent pas all-    les blocs audio qui so trouvent dans des
plstes gnes dans la direction longitudinale du support    voisines no
soient pas alignes dans la direction d'enregistrement en forms de bande.
longitudinale du support d'enregistrement on 5      forme de bande. 6.
Appareil selon l'une quelconque des revendi- cations precedentes, dans
loquol les premiers  12. Un procede selon l'une quelconque des reven-
moyens comprennent des moyens de multi-            dications 7 & 11 dans
loquel, A la suite de la plexage (28; 109) ayant des premiers moyens
formation des premier et second codes de d'entree qui sont destinds a
recevoir les don-  10  contr8le d'erreur, les donnees video numeri- n6es
viddo num6riques et le premier code de       ques et le premier code de
contr81e d'erreur contr81e d'erreur, des seconds moyens d'sn-        sont
combines en multiplex temporel avec les tree qui sont destines a recovoir
les donn6es      donn6es audio numeriques et le second code audio
numeriques et le second code de              de contr8le d'erreur. contr81e
d'orrour, et des moyens de sortie qui  i5 sont destin6s a emettre les
donnees viddo      13. Appareil solon la revendication 6 ou un proce-
numeriques et le premier code de contr81e         d6 solon la revendication
12, dans lequel les d'orreur, en multiplex temporol avec les don-
blocs video et les blocs audio contiennent des ndes audio num6riques et le
second code de        donnees de synchronisation qui sont ajout6es contr81e
d'erreur.                        20       apres quo les donndes vid6o
numeriques et le premier code de contr81e d'erreur ont ete 7. Un procede
d'emission ou d'enregistrement          combin6s en multiplex temporel avec
les don- d'un signal num6rique dans loquel:                 n6es audio
numeriques et le second code de (I) on forms un premier code de contr81e
contr81e d'erreur. d'erreur en utilisant des donndes video nu-  25
meriques;                                    14. Appareil solon la
revendication ou un procedi (ii) on forms un second code de contr81e
solon la revendication 12, dans loquel les blocs d'erreur en utilisant des
donnees audio nu-     video et les blocs audio contionnent des don-
m6riques;                                       n6es de synchronisation qui
sont ajoutees (iii) on forms des blocs video et des blocs  s0  avant quo
les donnees video numeriques et le audio ayant mutuellement la meme lon-
premier code de contr81e d'erreur no solent gueur de bloc, les blocs vid6o
contenant les    combin~s en multiplex temporol avec les don- 



donnees video numeriques et le premier          nees audio numdriques et le
second code de code de contr81e d'erreur, et les blocs au-     contr81e
d'erreur. dio contenant les donnees audio num6ri-  35 ques et le second
code de contr81e d'er-     15. Appareil solon lune quelconque des revendi-
reur; et                                        cations 1 a 6, 13 et 14 ou
un proced6 solon (iv) on Emst ou on enregistre les blocs         lune
quelconque des revendications 7 a 14, video et les blocs audio associes
mutuelle-     dans lequel les blocs audio contiennent egale- ment en
multiplex temporol.             40      ment des donnees de sous-code en
plus des donnees audio num6riques. 8. Un procede selon la revendication 7,
compre- K>    nant l'etape qui consiste & changer l'ordre des  16. Appareil
ou un procede solon la revendication blocs vid~o et des blocs audio.
15, dans lequel les donn~es de sous-code 45      comprennent un code de
temps. 9. Un procede solon la revendication 7 ou la revendication 8, dans
lequel l'6tape (iv) coin-  17. Appareil selon lune quelconque des revendi-
prend une etape de modulation numerique.          cations 1 & 6 et 13 & 16
ou un procedd solon 'une quelconque des revendications 7 & 16, 10. Un
procede solon l'une quelconque des reven-  so  dans lequel la longuour des
donnees video dications 7 a 9, dans loquel les blocs viddo et    numeriques
qui sont contenues dans un bloc les blocs audio sont enregistrds sur un
support    de donndes video est superieure & la longueur d'enregistrement.
de donnees audio numeriques dans un bloc de donnees audio. 11. Un procedd
solon la revendication 10, dans   as loquol les blocs video et les blocs
audio sont  18. Appareil solon l'une quelconque des revendi- enregistres en
formant successivement plu-        cations 1 a 8 et 13 a 17 ou un procede
solon sieurs pistes paralleles sur un support d'enre-   'une quelconque des
revendications 7 a 17, 10    17                EP 0 303 450 B1
18      11ID111111111  DI   D 1 dans lequel les blocs viddo et les blocs
audio en multiplex temporal ne contiennent pas des blocs audio cons6cutifs.
19. Un appareil de reproduction de signal congu   5 pour d6coder et
reproduire des signaux dmis ou enregistrds par un appareil salon l'une
quel- conque des revendications 1 A 6 et 13 & 18, ou des signaux dmis ou
enregistres en utilisant un proc~d6 salon l'une quelconque des reven-  io
dications 7 a 18. 15 20 25 30 35 40 45 50 55    


