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succession of substantially circular and concentri- cally arranged
recording tracks. The special time- Background of the Invention
compressed audio signal is recorded on alternate This invention relates
generally to record media   tracks on the disc, and the corresponding
frames for recording video signals and, more particularly,    5    of the
video signal are recorded on the tracks to a record disc for use with
playback apparatus to  therebetween. The audio signal is preferably in a
produce stop-motion video displays.                  digital format, and is
arranged in a succession of Record media of this particular type have
bit packets that are interleaved with conventional typically been in the
form of record discs and       periodic video synchronization signals,
whereby have recorded composite signals that contain   10   the recorded
audio signal has the appearance of a both a video signal and an audio
signal, simul-      conventional video signal with a luminance value
taneously. The composite signal is normally          that alternates
between white and black levels. recorded in a succession of substantially
circular   Additionally, the bit rate of the successive bit and
concentrically arranged recording tracks on      packets in the recorded
digital audio signal is the disc, with each successive frame of the signal
15   synchronized with the frequency of periodic being recorded on a
separate track. Stop-motion      chrominance burst signals included in the
video of a selected video frame is normally accom-         synchronization
signals, thereby further simplify- plished by repeatedly scanning a single
track.       ing detection during playback. Since the corresponding audio
signal would be          The recorded disc is suitable for playback in a
meaningless if it, too, were repeated successively,   20   stop-motion
fashion, wherein  each  of the it is normally squelched during this
stop-motion     recorded video frames is displayed, in a repeated playback.
fashion, a prescribed number of times, while, One technique for providing
playback of an         simultaneously, the corresponding digital audio
audio signal while displaying a stop-motion video    signal is converted
back to an original analog frame is to record the same video signal on a
25   format, for playback at its original speed. Thus, a number of
successive recording tracks, but with a    stop-motion video sequence can
be achieved, unique portion of the audio signal recorded on       with
accompanying audio, while utilizing a mini- each track. In this manner, the
composite signal     mum number of recording tracks. can be played back
from the record disc in a con-      Apparatus in accordance with the
present in- ventional manner, and the video display will   30   vention,
for recording the composite signal on the appear to be in stop-motion, but
will be accom-      video record disc, includes digitizing means for panied
by a normal audio signal. While this          converting a conventional
analog audio signal technique may prove satisfactory in some situa-
into a corresponding digital audio signal having a tions, it can sometimes
be unduly wasteful of        relatively low bit rate, for clocking into a
digital recording space on the record disc.            35    memory device.
The apparatus further includes It will thus be appreciated that there is a
need   means for clocking the digital data out of the for a video recording
disc, along with apparatus     memory to produce a succession of bit
packets for formatting a composite signal for recording on   having a
relatively high bit rate, along with means the disc and apparatus for
suitably processing the   for combining the bit packets with periodic syn-
signal recovered from the disc, wherein the video    40   chronization
signals to produce the special digi- signal can be played back in a
stop-motion fash-     tal audio signal for recording on the disc. As a ion,
with an accompanying audio signal, while        result of the increase in
bit rate, the original audio using a minimum number of recording tracks on
information is substantially compressed in time, the disc. The present
invention fulfills this need.  permitted approximately 13 seconds of audio
The present invention is embodied in a record   45   information to be
recorded on a single track. disc for recording a specially-formatted corm-
The digitizing means preferably comprises a posite signal that includes
both a video signal,     delta  modulator,  whereby  special  digital
representative of a video frame, and a corre-        synchronization
signals for the digital data are not sponding audio signal, wherein the
disc is suit-     required. Also, the digital audio signal is low-pass able
for use with special playback apparatus for   50   filtered to limit its
bandwidth to approximately displaying the video frame, in a repeated
fashion,   that of a conventional video signal. This specially- while
accompanied by a playback of a corre-          formatted digital audio
signal is then combined, sponding analog audio signal. In accordance with
in a serial fashion, with a corresponding video the invention a composite
signal is in con-          signal, and coupled to a conventional disc
secutively arranged audio-information-contain-   55    mastering machine
for recording on the disc. ing, and video-information-containing, segments
Apparatus for playing back a video record disc with an audio
information-containing segment         in accordance with the present
invention includes including a plurality of adjacent packets of corm-
means for separating the successive packets of pressed audio data
containing the information for    the high bit rate digital audio signal
interleaved a number of repetitions of a video frame inter-   60   with the
periodic video synchronization signals, leaved with conventional video
synchronising         along with means for loading the separated signals,
and a video information containing sag-     packets of data into a digital
memory device. The ment containing the information for a single
apparatus further includes means for clocking the video frame.
digital data out of the memory device at a rela- More particularly, a
record disc may have a    65   tively slow bit rate, corresponding to its
original 2 



3                   0 025 277                       4 non-compressed rate,
and means for converting      signal produced by the apparatus of FIG. 1
where- this relatively slow digital signal into a corre-   in the
time-compressed audio signal and a corre- sponding analog audio signal for
playback at its    sponding video signal are recorded on alternate original
speed.                                    tracks on the disc. Simultaneous
with the playback of each audio    5   Referring now to the drawings, and
particularly signal segment, the corresponding video signal,    to FIG. 1,
there is shown a record formatting recorded on the adjacent track on the
disc, is      apparatus for formatting a special composite displayed, in a
repeated fashion, a prescribed      signal that includes both audio and
video infor- number of times. Each such video frame can         mation, for
recording on a video record disc 11 include a special code in its vertical
interval,   10   (FIG. 3). The composite signal is recorded in a indicating
the number of times it is to be scanned  succession of substantially
circular and concentri- by the playback apparatus. After this prescribed
cally arranged recording tracks 13, and the number of scans, the apparatus
performs the         recorded disc is suitable for playback in a stop- same
procedure  for the  next audio/video,         motion fashion, wherein a
video frame is dis- recording track pair.                         is
played, repeatedly, a prescribed number of times, In Pioneer Electronic
Corporation's German        while accompanied by playback of a corre-
Specification No. 2849791, there is disclosed a     sponding audio signal.
video disc record for stop motion playing in which    In accordance with
the invention, the composite two turns of a helical track include in
succession  signal recorded on the disc 11 is a sequence of video and audio
signals for four fields, two of   20   information segments alternating
between audio which make up one video frame so that the two
information segments and corresponding video spiral tracks make up two
frames. Each field        information segments, wherein each audio seg-
consists of a sequence of packets of information    ment comprises a
digitized and time-compressed namely packets of video information corre-
audio signal and each video segment comprises sponding to one line of a
frame separated by   25   one frame of a video signal. Additionally, each
packets of audio information representing in com-   information segment is
recorded on a separate pressed form  the audio information  corre-
track on the disc, so that during playback of the sponding to a number of
video frames. By playing    disc, a selected audio track can be scanned a
both tracks repeatedly and in sequence, and using   single time and the
audio segment recorded appropriate circuitry, it is possible to build up
the    30   thereon can be entered into a memory device, single video frame
and the audio signal to go with  after which the audio  information  can
be it, while it is repeated a number of times. How-    extracted and
converted back to an analog for- ever, the circuitry for separating the
various packets  mat, at its original speed, while the corresponding of
video and audio information from the four        video track is scanned in
a repeated fashion, to fields and building them up in appropriate order
35   produce a stop-motion display of the video frame to produce the stop
motion signal is very compli-   recorded thereon. cated, and an object of
the present invention is to   More  particularly, the  record  formatting
provide a system  for storing the information       apparatus of FIG. 1
produces a special video/data enabling it to be recorded and reproduced
using     output signal for coupling to a conventional disc only relatively
simple electric circuitry.    40    mastering machine (not shown), for
recording on Other aspects and advantages of the present       the disc 11.
The signal has the appearance of a invention will become apparent from the
follow-     conventional video signal, with its successive ing description
of the preferred embodiment,        frames alternating between frames of
the di- taken in conjunction with the accompanying          gitized and
time-compressed audio signal and drawings, which disclose by way of
example, the    45   corresponding frames of the video signal. The
principles of the invention.                        audio frames include
conventional periodic video synchronizing signals, interleaved with packets
of Brief Description of the Drawings                   the digital audio
data. FIGURE 1 is a simplified block diagram  of          Additionally,
although the analog audio signal record formatting apparatus in accordance
with   50   is initially converted to a digital audio signal the present
invention, for producing a composite    having a bit rate of only 12
kilobits per second, the video signal that includes a special time-com-
time-compressed digital audio signal recorded on pressed audio signal, for
recording on a video      the disc 11 has a bit rate of about 7.2 megabits
per record disc, wherein the recorded disc is suitable  second, whereby its
bandwidth is comparable to for playback in a stop-motion fashion with
accom-    55  that of a conventional video signal. This increase panying
audio;                                      in bit rate compresses the data
in time by a sub- FIGURE 2 is a simplified block diagram of play-
stantial amount, whereby approximately  13 back formatting apparatus for
extracting the time-  seconds of audio information can be recorded on
compressed audio signal from the composite          a single recording
track on the disc. video signal recovered from the video record disc   60
As shown in FIG. 1, operation of the record to recreate the corresponding
analog audio signal   formatting apparatus is initiated by a sequence for
playback while a corresponding video frame is   controller A 15, by
producing a 12 KHz enable being displayed in a stop-motion fashion; and
signal. This signal is coupled over line 17 to an 



FIGURE 3 is a schematic diagram of a video        audio source 19, such as
an audio tape recorder, record disc for recording the special composite
65   enabling it to produce an analog audio signal to 3    5
0 025 277                       6 be digitized and recorded on the disc 11.
This     The vertical blanking signal, which is in the analog audio signal
is coupled over line 21 to an  logical "1" state at all times except during
the adaptive delta modulator 23, where it is converted  vertical interval
of the video signal, and the to a corresponding low bit rate digital audio
signal.  horizontal blanking signal, which is in the logical The delta
modulator is clocked by a 12 KHz clock    5    '1" state at all times
except during the successive signal supplied on line 25 from a clock
generator A  horizontal blanking intervals, are coupled over 27, which
produces the clock signal whenever       lines 39 and 41, respectively, to
two input ter- enabled by the aforementioned 12 KHz enable        minals of
the AND gate 37. The 7.2 MHz signal is signal.
coupled over line 43 from the clock generator A 27 The digital audio signal
produced by the delta   10  to a third input terminal of the AND gate. As a
modulator 23 has a bit rate of 12 kilobits per     result, clockpulse
burstsare produced bytheAND second and does not include any special syn-
gate and coupled over line 45 to the clock out chronization bits. The
digital signal is transmitted  terminal of the memory A 31, whereby corre-
over line 29 to the data input terminal of a memory  sponding packets of
the digital audio data are device A 31, where it is loaded by means of the
12   15   produced during the appropriate time intervals. KHz clock signal,
supplied on line 25 from the clock  In accordance with another feature of
the inven- generator A 27. The memory device A can advan-     tion, the
frequency of the nominally 7.2 MHz clock tageously comprise about ten 16K x
1 dynamic       signal coupled to the memory A31 is synchronized RAM
integrated circuits, arranged in a conven-     with the frequency of the
successive chrominance tional manner, whereby  approximately  13   20
bursts in the video input signal, supplied on line seconds of the original
analog audio signal pro-   35. In particular, thefrequency of the nominally
7.2 duced by the audio source 19 can be stored.        MHz clock signal is
exactly 2x that of the chromi- It will be appreciated that, alternatively,
digital  nance bursts, which normally have a frequency of audio data
representative of an audio signal       3.579545 MHz. This facilitates a
proper detection of duration longer than about 13 seconds could be   25
the time-compressed digital audio signal by stored for subsequent recording
on more than       apparatus for playing back the recorded disc 11. merely
one recording track. This would permit the    To accomplish this frequency
synchronization, corresponding video frame to be displayed in a     the
sequence controller A  15 continuously stop-motion fashion, with
accompanying audio,      monitorsthe video input signal supplied on line 35
for a period longer than about 13 seconds.   30   and produces a
chrominance burst timing signal After the memory A 31 has been fully loaded
that coincides with the timing of the successive with a segment of the
digitized audio signal, the  bursts. This timing signal is coupled over
line 47 to sequencecontrollerA15automaticallyterminates       the clock
generator A 27, to gate an internal the 12 KHz enable signal, to disable
the audio     oscillator and enable it to become synchronized, source 19
and, likewise, disable the clock   35   automatically and in a conventional
manner, with generator A 27 from producing the 12 KHz clock     the
frequency of the successive bursts. signal. Further clocking of audio data
into the      The successive packets of digital audio data memory is
therefore terminated. Thereafter, the    output by the memory A 31, at a
bit rate of about sequence controller A produces a 7.2 MHz enable    7.2
megabits per second, form a time-compressed signal for transmission over
line 33 to the clock   40   digital audio signal that is coupled over line
49 generator A 27, which responds by producing a 7.2  from the data
outputterminal of the memory Ato a MHz signal for coupling to the clock
outterminal of  low-pass filter 51, where the bandwidth of the the memory
A, to clock out the stored digital data  signal is limited to approximately
4.2 MHz. This at a corresponding rate.                           bandwidth
is comparable to that of a conventional A video input signal that includes
conventional   45   video signal. The filter is preferably a linear-phase
vertical and horizontal synchronization pulses,    filter, to minimize
overshoot and intersymbol along with conventional chrominance bursts, is
interference. supplied to the record formatting apparatus on       The
filtered digital signal is coupled over line 53 line 35 from video
circuitry (not shown). For alter-  from the low-passfilter5l to a video
normalizer 56, nate frames when the digitized and time-com-   so   which
adjusts the minimum and maximum values pressed audio signal is to be
recorded on the      of the filtered signal to levels corresponding to 0
record disc 11, the video input signal includes only  and 100 IRE,
respectively. As a result, the full the periodic synchronization signals,
whereby the  dynamic range of subsequent video circuitry can apparatus can
operate to interleave packets of the  be fully utilized. Thereafter, the
normalized signal digitized audio signal therewith.             55    is
coupled over line 57 to a summer 59, where it is Accordingly, the 7.2 MHz
clock signal is coupled  summed with the aforementioned video input to the
clock out terminal of the memory A 31 to    signal, supplied on line 35.
The resulting video/ clock out the digital audio data only during the
data outputsignal hastheappearanceof a conven- periods between the
successive synchronization     tional video signal, but with filtered
digital data, signals. This is accomplished utilizing an AND gate   60
rather than conventional luminance and chromi- 



37 to "AND" together the 7.2 MHz signal and        nance information, in
alternate frames. This signal conventional vertical blanking and horizontal
is coupled over line 61 to a conventional disc blanking signals, the latter
two signals being     mastering machine (not shown) for recording on
produced by the sequence controller A 15, by       the record disc 11.
continuously monitoring the video input signal.    65  After all of the
digital audio data has been    7                  0 025 277
8 clocked out of the memory A 31, i.e., sufficient  nection with the record
formatting apparatus of data to complete one video frame, the 7.2 MHz
FIG. 1. enable signal is terminated by the sequence         In addition to
the video/data input signal, a data controller A 15, and the next frame of
the video/  flag signal is coupled over line 73 from the disc data output
signal comprises conventional video    5    player machine to the sequence
controller B 69 of information corresponding to the video input      the
playback formatting apparatus. This flag signal, supplied on line 35. After
one frame of   signal indicates that the frame of the videoldata video
signal has been output, the above-de-       input signal currently being
supplied on line 65 scribed audio signal formatting procedure is re-
contains the time-compressed  audio signal. peated, beginning with the
enabling of the audio   to   Whenever a data flag signal is received, the
source 19 by the 12 KHz enable signal supplied on  sequence controller B
outputs a 7.2 MHz enable line 17 from the sequence controller A.
signal for coupling over line 75 to the clock The successive alternating
frames of audio and   generator B 71, which correspondingly produces video
information are distinguishable from each   a 7.2 MHz clock signal that is
synchronized with other by a suitable flag code recorded in a    15  the
periodic chrominance bursts in the video/data conventional manner in the
respective vertical    input signal. This 7.2 MHz clock signal is utilized
in intervals of the frames. This code can advan-     producing clock pulse
bursts, synchronized with tageously further indicate the prescribed number
the video/data input signal, for clocking the of times each video frame is
to be repeatedly     successive packets of digital audio data, included
displayed during subsequent playback of the disc   20   in the input
signal, into a memory B 77. 11, while the corresponding time-compressed
To produce the 7.2 MHz clock pulse bursts, for audio signal is being
converted back to an analog  clocking the digital audio data into the
memory B format and played at its original speed. To facili-  77, the 7.2
MHz clock signal is coupled over line 81 tate the recording of this code in
the respective  from the clock generator B 71 to one input vertical
intervals, the sequence controller A 15   25   terminal of an AND gate 83.
Simultaneously, the produces a data flag signal, indicating which of
sequence controller B 69 produces the vertical the alternate video frames
includes the time-      blanking and horizontal blanking signals for coup-
compressed audio signal. This data flag signal is  ling over lines 85 and
87, respectively, to two coupled over line 63 to the disc mastering
additional input terminals of the AND gate. The machine.
30   AND gate therefore produces a succession of With reference now to FIG.
2, there is shown     clock pulse bursts, at a bit rate of 7.2 MHz,
playback formatting apparatus for use in proces-   coinciding with the
timing of the bit packets of the sing a video/data input signal recovered
from the  time-compressed digital audio signal portion of record disc 11 by
a conventional disc player      the video/data input signal. machine (not
shown), to re-create the original   35  This clock pulse burst signal is
coupled over analog audio signal, for playback while the asso-  line 89
from the AND gate 83 to the clock in ciated video frame is being repeatedly
displayed   terminal of the memory B 77, to load into the the prescribed
number of times. In particular, the  memory the successive bits of the
normalized apparatus operates to extract the successive       video/data
input signal, which is coupled over line packets of digital audio data from
the video/data   40   91 from the data normalizer 67 to the data input
input signal and to convert the data back to the   terminal of the memory
B. Similar to the memory original analog audio signal.
A 31 of the record formatting apparatus (FIG. 1), As shown in FIG. 2, the
video/data input signal  the memory B 77 of the playback formatting is
supplied on line 65 from  the disc player       apparatus (FIG. 2) can
advantageously comprise machine to a data normalizer 67, a sequence con-
45   about ten 16K x 1 dynamic RAM  integrated troller B 69, and a clock
generator B 71. The data  circuits, connected in a conventional manner.
normalizer functions to adjust the levels of the     After the digital data
from one entire frame of input signal such that on alternate frames, when
the video/data input signal, representative of the signal corresponds to
the time-compressed      about 13 seconds of the original analog audio
audio signal, the input signal is adjusted to levels   50   signal, has
been clocked into the memory B 77 for suitable for subsequent digital
processing. The    storage, the sequence controller B 69 terminates
sequence controller B monitors the video/data     the 7.2 MHz enable
signal, to likewise terminate input signal and, accordingly, produces a
chromi-  the clock pulse burst signal coupled to the clock in nance burst
timing signal, indicating the occur-  terminal of the memory B. Thereafter,
for the rence of chrominance bursts in the input signal,  55   following
frame of the video/data input signal, and vertical blanking and horizontal
blanking      i.e., while the video frame corresponding to the signals,
indicating the occurrence of vertical and  stored digital audio data is
present, the digital horizontal blanking intervals, respectively, in the
data being stored in the memory B is clocked out 



input signal. The chrominance burst timing signal  at a 12 kilobit per
second rate and converted to its is coupled over line 72 to the clock
generator B, to   60   original analog format for playback simultaneous
gate an internal oscillator and enable it to syn-  with a repeated display
of the video frame. chronize with the frequency of the chrominance       To
accomplish this conversion, the sequence bursts, which are simultaneously
present in the    controller B 69 outputs a 12 KHz enable signal for
video/data input signal. This is essentially the   coupling over line 93 to
the clock generator B 71, same technique as previously described in con-
65   which, accordingly, outputs a 12 KHz clock signal    9
0 025  277                       10 for coupling over line 95 to a clock
out terminal of  signal, said segments of audio information con- the memory
B 77. As a result, a 12 kilobit per       taining compressed audio data
representing con- second intermediate digital data signal is output
tinuous real-time audio, each of said segments of by the memory B and
coupled over line 97 from        video information containing real-time
video the output terminal of the memory B to an    5    data, and
characterized in that: said plurality of adaptive delta demodulator 99. for
conversion        consecutively arranged information tracks in- back to its
original analog format. The demodu-      dude audio information-containing
tracks and lator is also clocked by the 12 KHz clock signal.    separate
video information-containing tracks, The analog audio output signal
produced by the     said audio  information-containing  tracks in- adaptive
delta demodulator 99 is then coupled    10   cluding a plurality of
adjacent packets of com- over line 101 to a suitable audio speaker (not
pressed audio data interleaved with conventional shown) for playback while
the player machine is      video synchronizing signals defining said seg-
playing back the corresponding video frame for       ment of audio
information, each of said video display on a video monitor (not shown), the
information-containing tracks including a plu- prescribed number of times.
In a conventional   15   rality of adjacent packets of real-time video data
manner, the playback apparatus can be made          interleaved with
conventional video synchroniz- responsive to the special flag code recorded
in the  ing signals, said plurality of adjacent packets of vertical
interval of the frame, to scan the track the  real-time video defining one
of said video infor- prescribed number of times.
mation segments, each said video information The sequence controller B 69
of the playback    20   segment containing a single video frame. formatting
apparatus further operates to produce       2. The record disc as defined
in Claim  1, a squelch signal for output on line 103 whenever
characterized in that at least one of said audio an analog audio signal is
not being output by the   information-containing segments is stored in a
apparatus. This squelch signal can be utilized to    plurality of adjacent
audio information tracks. (      insure that the audio signal is coupled to
the    25   3. The record disc as defined in Claim 2, speaker only when it
is being output by the delta    characterized in that the composite signal
stored demodulator 99.                                      on said disc
includes a coded signal which is In another embodiment of the present
inven-        indicative of the equivalent real-time length of tion (not
shown in the drawings), the time-com-      said time-compressed audio
information seg- pressed audio signal recorded on the disc is in an    30
ment. analog format. The signal is formatted by initially    4. The record
disc as defined in Claim  1, periodically sampling the original analog
audio      characterized in that the composite signal stored signal and
storing the successive samples in an      on said disc includes a flag
signal which indicates analog memory device, such as a charge coupled
that the subsequent information segment stored device (CCD). The successive
samples are then    35   on the disc contains time-compressed audio.
extracted from the memory device at a relatively       5. The record disc
as defined in Claim  1, high rate and interleaved with conventional video
characterized in that: said record disc has a synchronization signals, to
produce the time-        succession of substantially circular and con-
compressed audio signal.                             centrically arranged
recording tracks; said infor- From the foregoing description, it should be
40    mation segments successively alternate between apparent that the
present invention provides a       audio information segments and
corresponding record  disc, along  with  record  formatting        video
information segments; and each of said apparatus for producing a special
composite audio    successive information segments is stored on a and video
signal for recording on the record         separate one of said successive
information disc, and playback formatting apparatus for   45   tracks,
whereby each audio information segment separating the audio information
from the signal     and its corresponding video information segment
recovered and for recreating the original analog   are stored on adjacent
tracks. audio signal, wherein the record disc can be           6. The
record disc as defined in Claim  1, played back in a stop-motion fashion,
with           characterized in that: each of said compressed accompanying
audio. Each segment of the analog    so   audio data is in digital format;
said conventional audio signal is converted to a digital format and
video synchronizing signals include periodic compressed in time interleaved
with video syn-       chrominance burst signals having a prescribed
chronisation signals for recording on a track of.    frequency; and the bit
rate of the digital data in the record while the corresponding video signal
said audio information segments is synchronized corresponding to a single
frame is recorded on an   55    with the prescribed frequency of said
chromi- adjacent track.                                      nance burst
signals. 



7. Apparatus for recording an analog audio Claims
signal and a corresponding video signal on a record disc as claimed in any
one of Claims 1 to 6, 1. A record disc for storing a composite signal   60
the apparatus comprising means for converting that includes alternating
segments of audio infor-   an analog audio signal into a corresponding
mation and segments of video information, and        digital audio signal,
means for time compressing conventional video synchronizing signals, in-
the digitized  audio  signal, and  means for cluding a plurality of
consecutively arranged        recording the time compressed audio and real-
information tracks containing said composite   65   time video on the
record disc, characterized in 6    9                    0 025 277
10 for coupling over line 95 to a clock out terminal of  signal, said
segments of audio information con- the memory B 77. As a result, a 12
kilobit per     taining compressed audio data representing con- second
intermediate digital data signal is output  tinuous real-time audio, each
of said segments of by the memory B and coupled over line 97 from
video information containing real-time video the output terminal of the
memory B to an    5    data, and characterized in that: said plurality of
adaptive delta demodulator 99, for conversion      consecutively arranged
information tracks in- back to its original analog format. The demodu-
dude audio information-containing tracks and lator is also clocked by the
12 KHz clock signal.  separate video information-containing tracks, The
analog audio output signal produced by the   said audio
information-containing tracks in- adaptive delta demodulator 99 is then
coupled   10   cluding a plurality of adjacent packets of corn- over line
101 to a suitable audio speaker (not     pressed audio data interleaved
with conventional shown) for playback while the player machine is    video
synchronizing signals defining said seg- playing back the corresponding
video frame for     ment of audio information, each of said video display
on a video monitor (not shown), the        information-containing tracks
including a plu- prescribed number of times. In a conventional   15
rality of adjacent packets of real-time video data manner, the playback
apparatus can be made         interleaved with conventional video
synchroniz- responsive to the special flag code recorded in the  ing
signals, said plurality of adjacent packets of vertical interval of the
frame, to scan the track the  real-time video defining one of said video
infor- prescribed number of times.                        mation segments,
each said video information The sequence controller B 69 of the playback
20   segment containing a single video frame. formatting apparatus further
operates to produce     2. The record disc as defined in Claim  1, a
squelch signal for output on line 103 whenever   characterized in that at
least one of said audio an analog audio signal is not being output by the
information-containing segments is stored in a apparatus. This squelch
signal can be utilized to  plurality of adjacent audio information tracks.
insure that the audio signal is coupled to the   25  3. The record disc as
defined in Claim 2, speaker only when it is being output by the delta
characterized in that the composite signal stored demodulator 99.
on said disc includes a coded signal which is In another embodiment of the
present inven-      indicative of the equivalent real-time length of tion
(not shown in the drawings), the time-com-    said time-compressed audio
information seg- pressed audio signal recorded on the disc is in an   30
ment. analog format. The signal is formatted by initially  4. The record
disc as defined in Claim  1, periodically sampling the original analog
audio    characterized in that the composite signal stored signal and
storing the successive samples in an    on said disc includes a flag signal
which indicates analog memory device, such as a charge coupled     that the
subsequent information segment stored device (CCD). The successive samples
are then   35   on the disc contains time-compressed audio. extracted from
the memory device at a relatively     5. The record disc as defined in
Claim  1, high rate and interleaved with conventional video  characterized
in that: said record disc has a synchronization signals, to produce the
time-      succession of substantially circular and con- compressed audio
signal.                           centrically arranged recording tracks;
said infor- From the foregoing description, it should be   40   mation
segments successively alternate between apparent that the present invention
provides a     audio information segments and corresponding record  disc,
along  with  record  formatting      video information segments; and each
of said apparatus for producing a special composite audio  successive
information segments is stored on a and video signal for recording on the
record       separate one of said successive information disc, and playback
formatting apparatus for   45   tracks, whereby each audio information
segment separating the audio information from the signal   and its
corresponding video information segment recovered and for recreating the
original analog   are stored on adjacent tracks. audio signal, wherein the
record disc can be         6. The record disc as defined in Claim  1,
played back in a stop-motion fashion, with         characterized in that:
each of said compressed accompanying audio. Each segment of the analog
50   audio data is in digital format; said conventional audio signal is
converted to a digital format and  video synchronizing signals include
periodic compressed in time interleaved with video syn-     chrominance
burst signals having a prescribed chronisation signals for recording on a
track of.  frequency; and the bit rate of the digital data in 



the record while the corresponding video signal    said audio information
segments is synchronized corresponding to a single frame is recorded on an
55   with the prescribed frequency of said chromi- adjacent track.
nance burst signals. 7. Apparatus for recording an analog audio Claims
signal and a corresponding video signal on a record disc as claimed in any
one of Claims 1 to 6, 1. A record disc for storing a composite signal   60
the apparatus comprising means for converting that includes alternating
segments of audio infor-  an analog audio signal into a corresponding
mation and segments of video information, and      digital audio signal,
means for time compressing conventional video synchronizing signals, in-
the digitized audio signal, and means for cluding a plurality of
consecutively arranged      recording the time compressed audio and real-
information tracks containing said composite   65   time video on the
record disc, characterized in    11               0 025 277
12 that: said means. for compressing the digital       includes compressing
the digital audio signal in audio signal in time includes means for inter-
time and interleaving the compressed digital leaving the compressed digital
audio signal with    audio signal with conventional video synchronizing
conventional video synchronizing signals, to pro-   signals, to produce a
plurality of adjacent time- duce a plurality of adjacent time-compressed
5    compressed digital audio signal data packets digital audio signal data
packets interleaved with  interleaved with said synchronizing signals; said
said synchronizing signals; and said means for      recording step
includes: recording the time-com- recording includes means for recording
the time-    pressed, digital audio  signal on  an  audio compressed
digital audio signal on at least one of  recording track on the record
disc; recording a said recording tracks on the record disc, and for   to
corresponding video signal on a separate video recording a single frame of
a corresponding video   recording track on the record disc; and repeating
signal on an adjacent recording track on the        the preceding steps for
additional sets of corre- record disc.
sponding audio and video signals, the signals 8. Apparatus as defined in
Claim 7, charac-        being recorded on different pairs of corre- terized
in that the means for recording also    15   sponding audio and video
recording tracks. functions to record a special code signal on the  '   13.
Apparatus for playing a record disc as audio recording track, said special
code signal     claimed in Claim  1 including a reader of the indicative of
the equivalent real-time length of    information, a memory (77) arranged
to store said time compressed audio signal.                  each
time-compressed audio information seg- 9. Apparatus as defined in Claim 7,
and further   20    ment, means arranged to reproduce the asso-
characterized by means for filtering the time-       ciated segment of
video information repeatedly a compressed digital audio signal to limit the
signal  number of times, which number is identified on to a bandwidth
comparable to that of the corre-      the record by a special code and
means (69, 71, sponding video signal.                               83) for
reading out of memory the stored time- 10. Apparatus as defined in Claim 7,
charac-   25   compressed audio information segment and terized in that:
the video synchronizing signals     simultaneously  reproducing the audio
infor- include periodic chrominance  burst signals          mation in the
segments in time, at a normal (time- having a prescribed frequency; and the
time-         expanded) rate, synchronized from  the infor- compressed
digital audio signal produced by the      mation on the record,
characterized in that: said means for compressing has a bit rate syn-   30
reader comprises means for reading all of the chronized with the prescribed
frequency of the      time-compressed audio information in said audio
chrominance burst signals.                          information segment in
one pass of the track or 11. Apparatus for recording an analog audio
tracks containing said audio information seg- signal and a corresponding
frame of a video          ment; and means for subsequently repeatedly
signal on a record disc as claimed in any one of   35   reproducing said
associated segment of video Claims 1 to 6, said apparatus comprising means
information. for converting the analog audio signal to a rela-      14.
Apparatus for playing a record disc as tively low bit rate digital audio
signal, compres-   claimed in any one of Claims 1 to 6, having sing the
digitized audio signal, and recording the   recorded thereon a special
composite signal that compressed audio signal and real-time video    40
includes a digitized and time-compressed audio signal on the record disc,
characterized by: mem-    signal and a video signal representative of a
video ory means for storing the data included in the low  *  frame, wherein
the apparatus operates to pro- bit rate digital audio signal; means for
extracting  duce a stop-motion display of the video frame the data stored
in the memory means, to produce      represented by the recorded video
signal, while a succession of adjacent bit packets having a    45
accompanied by an analog audio signal corre- relatively high bit rate;
means for interleaving the  sponding to the recorded time-compressed audio
successive bit packets with conventional video       signal, said apparatus
comprising; means for synchronizing  signals that include  periodic
scanning the record disc to recover the time- chrominance burst signals
having a prescribed        compressed audio signal from the record, said
frequency synchronized with the bit rate of the bit   50   time-compressed
audio signal having a relatively packets, to produce a time-compressed
digital        high bit rate; memory means (77) for storing the 



audio signal; and means for recording the time-      successive packets of
digital data derived from compressed digital audio signal on an audio
the recovered time-compressed audio signal, said recording track on the
record disc, and for          means for scanning being further operable,
after recording the video signal on a separate video    55   the
time-compressed audio signal has been recording track on the record disc.
recovered, to recover the video signal from the 12. A method for recording
an analog audio         record disc; means for displaying in a repeated
signal and a corresponding video signal on a         fashion, the video
frame represented by the record disc as claimed in any one of Claims 1 to
6,  recovered video signal; means (69, 71, 83), the method comprising steps
of converting an    60   operable simultaneously with said means for analog
audio signal into a corresponding digital     displaying, for extracting
the digital data from audio signal, compressing the digital audio signal
said memory means (77) to produce an inter- in time and recording the
compressed audio          mediate digital signal corresponding to the time-
signal and real-time video signal on the record      compressed  audio
signal, said  intermediate disc, characterized in that: said compressing
step    65   signal having a relatively low bit rate; and charac- 7    13
0 025 277                      14 terized in that: said time-compressed
audio       diertes Signal enthalt, das auf die aquivalente signal is
recorded on a first track of the disc and  Echtzeit-Linge des zeitlich
komprimierten Audio- said video frame is recorded on a second track;
informationssignals hinweist. the digital data included in the
time-compressed    4. Aufzeichnungsplatte nach Anspruch 1, da- audio signal
recorded on the first track on the    s    durch gekennzeichnet, dal3 des
auf der Platte ge- record disc is interleaved with conventional
speicherte zusammengesetzte Signal ein Kenn- periodic video synchronization
signals that in-   zeichensignal enthalt, das angibt, dal das nach- clude
periodic chrominance burst signals having   folgende   auf   der   Platte
gespeicherte a prescribed frequency, and wherein the bit rate
Informationssegment zeitlich komprimiertes Au- of the time-compressed audio
signal is synchron-   10   dio enthalt. ised with the prescribed frequency
of the chromi-   5. Aufzeichnungsplatte nach Anspruch 1, da- nance burst
signals; and said apparatus includes  durch gekennzeichnet, da8: die
Aufzeichnungs- means (69, 83) for separating the digital data    platte
eine Folge von im wesentlichen kreis- from the synchronization signals of
the time-     formigen und konzentrisch angeordneten Auf- compressed audio
signal recovered from the   15   zeichnungsspuren  hat; die
Informationsseg- disc, to produce a succession of packets of digital  mente
aufeinanderfolgend  zwischen  Audio- data.
informationssegmenten  und  entsprechenden 15. The apparatus as claimed in
Claim 14,       Videoinformationssegmenten wechseln; und je- characterized
by: delta demodulation means (99)   des der aufeinanderfolgenden
informationsseg- for converting the intermediate digital signal to   20
mente in einer gesonderten der aufeinander- the corresponding analog audio
signal, for play-  folgenden Informationsspuren gespeichert ist, back
simultaneous with the repeated display of    wodurch jedes
Audioinformationssegment und the video frame.
sein entsprechendes Videoinformationssegment in benachbarten Spuren
gespeichert sind. Patentansprfiche                             25     6.
Aufzeichnungsplatte nach Anspruch 1, da- durch gekennzeichnet, daB: alle
komprimierten 1. Aufzeichnungsplatte zum Speichern eines       Audiodaten
in digitalem Format vorliegen; die zusammengesetzten Signals, des einander
ab-        herkommlichen Videosynchronsignale periodi- wechselnde Segmente
von Audioinformation           sche Chrominanzimpulssignale mit einer vor-
und Segmente von Videoinformation enthalt, so-   30   geschriebenen
Frequenz umfassen; und die Bit- wie herkommliche Videosynchronsignale, mit
geschwindigkeit der digitalen Daten in den einer Vielzahl von
aufeinanderfolgend ange-       Audioinformationssegmenten  mit  der  vor-
ordneten   Informationsspuren,   die   das         geschriebenen Frequenz
der Chrominanzimpuls- zusammengesetzte Signal enthalten, wobei die
signale synchronisiert ist. Audioinformationssegmente     komprimierte   36
7. Gerat zum  Aufzeichnen eines analogen Audiodaten enthalten, die ein
kontinuierliches    Audiosignals und eines entsprechenden Video-
Echtzeit-Audio darstellen, und jedes der Video-   signals auf einer
Aufzeichnungsplatte nach informationssegment Echtzeit-Videodaten  ent-
einem der Anspruche 1 bis 6, wobei das Gerat halt, dadurch gekennzeichnet,
daB: die Vielzahl    Mittel zum Umwandeln eines analogen Audio- von
aufeinanderfolgend   angeordneten   40   signals in ein entsprechendes
digitales Audio- lnformationsspuren   Audioinformation   ent-      signal,
Mittel zum zeitlichen Komprimieren des haltende  Spuren  und  gesonderte
Video-         digitalisierten Audiosignals und Mittel zum Auf- information
enthaltende Spuren umfaBt, wobei      zeichnen  des zeitlich  komprimierten
Audio- die Audioinformation enthaltenden Spuren sine     signals und von
Echtzeit-Video auf der Auf- Vielzahl  von  benachbarten  Paketen  von    46
zeichnungsplatte umfal3t, dadurch gekennzeich- komprimierten Audiodaten in
Zwischeneinander-      net, dal: die Mittel zum Komprimieren des digi-
anordnung mit herkommlichen Videosynchron-        talen  Audiosignals in
der Zeit Mittel zur _>  signalen umfassen, die das Segment der Audio-
Zwischeneinanderanordnung des komprimierten 



information definieren, und wobei jede der        digitalen  Audiosignals
mit  herkommlichen Videoinformation enthaltenden Spuren aine Viel-  so
Videosynchronsignalen umfassen, um eine Viel- zahl von benachbarten Paketen
von Echtzeit-Vi-    zahl von benachbarten, zeitlich komprimierten deodaten
in Zwischeneinanderanordnung mit         digitalen Audiosignal-Datenpaketen
in Zwischen- herkommlichen Videosynchronsignalen umfaft,
einanderanordnung mit den Synchronsignalen wobei die Vielzahl von
benachbarten Echtzeit-     zu erzeugen; und die Mittel zum Aufzeichnen
Video-Paketen eines der Videoinformationsseg-   55   Mittel zum Aufzeichnen
des zeitlich komprimier- mente definiert, wobei jades Videoinformations-
ten digitalen Audiosignals in wenigstens einer segment ein einzelnes
Video-Teilbild enthalt.     der Aufzeichnungsspuren auf der Aufzeichnungs-
2. Aufzeichnungsplatte nach Anspruch 1, de-      platte und zum Aufzeichnen
eines einzigen Teil- durch gekennzeichnat, daB wenigstens eines der
bildes aines entsprechenden Videosignals in Audioinformation enthaltenden
Segmente in   60   einer benachbarten Aufzeichnungsspur auf der einer
Vielzahl  von  benachbarten  Audio-        Aufzeichnungsplatte umfassen.
informationsspuren gespeichert ist.                 8. Gerat nach Anspruch
7, dadurch gekenn- 3. Aufzeichnungsplatte nach Anspruch 2, da-
zeichnet, dag die Mittel zum Aufzeichnen auch durch gekennzeichnet, daB das
auf der Platte      wirken, um  ein spezielles Codesignal in der
gespeicherte zusammengesetzte Signal ein co-   65   Audioaufzeichnungsspur
aufzuzeichnen, welches 8    15                  0 025 277
16 spezielle Codesignal auf die 5quivalente Echtzeit-  Datenpaketen  in
Zwischeneinanderanordnung Lange des zeitlich komprimierten Audiosignals
mit den Synchronsignalen zu erzeugen; der Auf- hinweist.
zeichnungsschritt einschlieBt: das Aufzeichnen 9. Gerat nach Anspruch 7,
weiter gekennzeich-     des zeitlich komprimierten digitalen Audiosignals
net durch Mittel zum Filtern des zeitlich kompri-    5    in einer
Audioaufzeichnungsspur auf der Auf- mierten digitalen Audiosignals, um das
Signal auf  zeichnungsplatte; das Aufzeichnen eines ent- sine Bandbreite zu
beschranken, die vergleichbar   sprechenden Videosignals in einer
gesonderten jener des entsprechenden Videosignals ist.
Videoaufzeichnungsspur auf der Aufzeichnungs- 10. Gerat nach Anspruch 7,
dadurch gekenn-        platte; und das Wiederholen der vorhergehenden
zeichnet, dag: die Videosynchronsignale periodi-   10   Schritte fur
zusitzliche  Gruppen  von  ent- sche Chrominanzimpulssignale mit einer vor-
sprechenden Audio- und Videosignalen, wobei geschriebenen Frequenz
umfassen; und das            die Signals in verschiedenen Paaren von ent-
durch die Mittel zum  Komprimieren erzeugte         sprechenden Audio- und
Videoaufzeichnungs- zeitlich komprimierte digitale Audiosignal eine
spuren aufgezeichnet werden. Bitgeschwindigkeit  hat, die  mit der vor-
15      13. Gerat zwm Abspielen einer Aufzeichnungs- geschriebenen Frequenz
der Chrominanzimpuls-        platte gemra  Anspruch 1, mit einem Leser for
die signals synchronisiert ist.                        Information, einem
Speicher (77), der eingerichtet 11. Gerat zum  Aufzeichnen sines analogen
ist, um  jedes zeitlich komprimierte Audio- Audiosignals und eines
entsprechenden Teil-        informationssegment zu speichern, Mitteln, die
bildes eines Videosignals auf einer Aufzeich-   20   eingerichtet sind, um
das zugeh6rige Segment nungsplatte nach einem der Anspruche 1 bis 6,
der Videoinformation wiederholt eine Anzahl Ma- wobei das Gerat Mittel zum
Umwandeln des            le zu reproduzieren, wobei die Anzahl auf der Auf-
analogen Audiosignals in ein digitales Audio-       zeichnung durch einen
speziellen Code ange- signal  mit  verhaltnisma~ig  niedriger  Bit-
geben ist, und Mitteln (69, 71, 83) zum Auslesen geschwindigkeit,
Komprimieren  des  digital-   25   des gespeicherten zeitlich komprimierten
Audio- isierten Audiosignals und Aufzeichnen des kom-
informationssegmentes aus dem Speicher und primierten Audiosignals und des
Echtzeit-Video-     gleichzeitigen   Reproduzieren   der  Audio- signals
auf der Aufzeichnungsplatte aufweist, ge-   information in den Segmenten in
der Zeit, mit kennzeichnet durch: Speichermittel zum  Spei-       einer
normalen   (zeitlich   expandierten) chern der im digitalen Audiosignal mit
niedriger   30   Geschwindigkeit, unter Synchronisierung mit der
Bitgeschwindigkeit enthaltenen Daten; Mittel zum    Information auf der
Aufzeichnung, dadurch ge- Entnehmen der in den Speichermitteln ge-
kennzeichnet, daB: der Leser Mittel zum Lesen speicherten Daten, um eine
Folge von benach-        der gesamten zeitlich komprimierten Audio- barten
Bitpaketen mit verhiltnismaBig hoher Bit-   information im
Audioinformationssegment in geschwindigkeit  zu  erzeugen;  Mittel  zur
35   einem Durchlauf der Spur oder Spuren, die das
Zwischeneinanderanordnung  der aufeinander-
Audioinformationssegment    enthalt   bzw. folgenden Bitpakete mit
herkommlichen Video-        enthalten; und Mittel zum aufeinanderfolgenden,
synchronsignalen, die periodische Chrominanz-       wiederholten
Reproduzieren des zugehorigen impulssignale mit einer vorgeschriebenen, mit
Segments der Videoinformation umfalt. der Bitgeschwindigkeit der Bitpakete
synchroni-   40  14. Gerat zum Abspielen einer Aufzeichnungs- sierten
Frequenz einschliegen, um ein zeitlich      platte nach einem der Anspruche
1 bis 6, auf der komprimiertes digitales Audiosignal zu erzeugen;    ein
spezielles zusammengesetztes Signal auf- und Mittel zum Aufzeichnen des
zeitlich kompri-    gezeichnet ist, das ein digitalisiertes und zeitlich
mierten digitalen Audiosignals in einer Audioauf-   komprimiertes
Audiosignal und ein ein Videoteil- zeichnungsspur auf der
Aufzeichnungsplatte und    45   bild darstellendes Videosignal enthalt,
wobei das 



zum Aufzeichnen des Videosignals in siner ge-       Gerat arbeitet, um eine
Standbildwiedergabe des sonderten Videoaufzeichnungsspur auf der Auf-
durch  das aufgezeichnete  Videosignal dar- zeichnungsplatte.
gestellten Videoteilbildes zu erzeugen, wobei es 12. Verfahren zum
Aufzeichnen eines analogen      von einem analogen Audiosignal entsprechend
Audiosignals und sines entsprechenden Video-   50   dem  aufgezeichneten
zeitlich  komprimierten signals auf einer Aufzeichnungsplatte gemniB
Audiosignal begleitet ist, welches Gerat umfaBt: einem der Anspruche 1 bis
6, wobei das Ver-         Mittel zum Abtasten der Aufzeichnungsplatte, um
fahren die Schritte umfaBt, daB ein analoges        das zeitlich
komprimierte Audiosignal von der Audiosignal in ein entsprechendes
digitales        Aufzeichnung wiederzugewinnen, wobei das zeit- Audiosignal
umgewandelt wird, das digitale   65   lich komprimierte Audiosignal eine
verhaltnis- Audiosignal in der Zeit komprimiert und das         mSBig  hohe
Bitgeschwindigkeit  aufweist; komprimierte Audiosignal und ein
Echtzeit-Video-   Speichermittel (77) zum  Speichern der auf- signal auf
der Aufzeichnungsplatte aufgezeichnet   einanderfolgenden Pakete von
digitalen Daten, wird,  dadurch - gekennzeichnet,  daB.  der        die vom
wiedergewonnenen zeitlich komprimier- Komprimierschritt das Komprimieren
des digita-   60   ten Audiosignal abgeleitet sind, wobei die Mittel Ion
Audiosignals in der Zeit und das Zwischen-     zum Abtasten weiter wirksam
sind, um nach der einanderanordnen des komprimierten digitalen
Wiedergewinnung des zeitlich komprimierten Audiosignals mit herkommlichen
Videosynchron-      Audiosignals das Videosignal von der Auf- signalen
umfaBt, um sine Vielzahl von benach-      zeichnungsplatte
wiederzugewinnen; Mittel zur barten zeitlich komprimierten
Digitalaudiosignal-   65   wiederholten Wiedergabe des durch das wieder- 9
17                  0 025 277                     18 gewonnene Videosignal
dargestellten Videoteil-    formation video contenant une seule trame dou-
bild- Mittel (69, 71, 83), die glaichzeitig mit den  ble video. Mitt*i zur
Wiedergabe wirksam sind, zum Ent-        2. Enregistrement sur disque tel
qua d6fini 3 la nehmen der digitalen Daten aus den Speicher-
revendication 1, caracterise en ce qu'au moins mitteln (77), um ein
digitales Zwischensignal ant-    5    I'un desdits segments contenant
l'information sprechend dem  zeitlich komprimierten Audio-       audio est
stocke dens un certain nombre de pistes signal zu erzeugen, wobei das
Zwischensignal       adjacentes de l'information audio. sine
verhailtnismallig niedrige Bitgeschwindigkeit  3. Enregistrament sur disque
tel qua defini a la hat; und dadurch gekennzeichnet, daB: das zeit-
revendication 2, caracteris6 en co que le signal lich komprimierte
Audiosignal in einer ersten   10   composite stock6 sur ledit disque
contient un Spur auf der Platte aufgezeichnet ist und das      signal cod6
qui est indicatif de la longueur equiva- Videoteilbild in einer zweiten
Spur aufgezeichnet  lente en temps r6el dudit segment d'information ist;
die im zeitlich komprimierten Audiosignal,    audio comprime dans le temps.
das in der ersten Spur auf der Aufzeichnungs-      .4. Enregistrement sur
disque tel qua defini a la platte aufgezeichnet ist, enthaltenen digitalen
Da-   15   revendication 1, caract6rise en ce qua le signal ten in
Zwischeneinanderanordnung  mit her-        composite stocke sur ledit
disque contient un kommlichen   periodischen   Videosynchron-        signal
drapeau qui indique qua le segment din- signalen  vorgesehen  sind, die
periodische      formation subsequent stgck6 sur ledit disque
Chrominanzimpulssignale   mit  einer  vor-        contient le signal audio
comprime dans le temps. geschriebenen Frequenz einschlieBen, und wobei   20
5. Enregistrement sur disque tel qua defini A la die Bitgeschwindigkeit des
zeitlich komprimierten  revendication 1, caract6ris6 en ca que: ledit
Audiosignals mit der vorgeschriebenen Frequenz     enregistrement sur
disque a une succession de :Chrominanzimpulssignale synchronisiart ist;
pistes d'enregistrement sensiblement circulaires eid das Gerat Mittel (69,
83) zum Trennen der      et concentriques; lesdits segments de l'informa-
digitalen Daten von den Synchronsignalen des   25   tion alternant
successivement entre des seg- von der Platte wiedergewonnenen zeitlich kom-
ments d'information audio et des segments cor- primierten Audiosignals
enthalt, um aine Folge     respondant de l'information video; et chacun
des- von Paketen von digitalen Daten zu erzeugen.       dits segments
successifs d'information ast stocke 15. Gerat nach Anspruch 14,
gekennzeichnet       sur l'une des pistes d'information successives durch:
Deltademodulationsmittel  (99)  zum    30   s6parees, ainsi chaque segment
d'information Umwandeln des digitalen Zwischensignals in das    audio et
son segment d'information vid6o corres- entsprechende analoge Audiosignal
zur Wieder-     pondant sont stock6s sur des pistes adjacentes. gab.
gleichzeitig mit der wiaderholten Wieder-      6. Enregistrement sur disque
tel qua d6fini a la gabe des Videoteilbildes.
revendication 1, caract6ris6 en ce qua: chacune 35   desdites donnees audio
comprimees est sous Revendications
format numerique; lesdits signaux convention- nels de synchronisation video
contiennent des 1. Enregistrement sur disque pour stocker un     signaux
p6riodiques de salve de chrominance signal composite qui contient des
segments qui    ayant une fr6quence prescrite; et le debit binaire altement
d'information audio et des segments   40   des donn6es num6riques dans
lesdits segments d'information vid6o, at des signaux convention-
d'information audio est synchronis6 sur la fr6- nels de synchronisation
video, comprenant un      quence prescrite desdits signaux de salve de 



certain nombre de pistes cons6cutivement agen-    chrominance. -6es de
l'information contenant ledit signal com-   7. Dispositif pour
l'enregistrement d'un signal \.Osite, lesdits segments de l'information
audio   45   audio analogique et d'un signal video correspon- contenant les
donn6es audio comprimees repre-     dant sur un enregistrement sur disque
selon l'une sentant le signal audio continu en temps reel,    quelconque
des revendications 1 a 6, le dispositif chacun desdits segments de
l'information video    comprenant un moyen pour convertir un signal
contenant des donnees vid6o en temps r6el, et     audio analogique en un
signal audio numerique caract6ris6 en ce qua: lesdites pistes consecutive-
50   correspondent, un moyen pour comprimer, dans ment agencees de
l'information comprennent des    le temps, le signal audio sous formi
num6rique et pistes contenant l'information audio et des pistes  un moyen
pour enregistrer le signal audio comn- separees contenant l'information
video, lesdites  prim6 dans le temps et le signal vid6o en temps pistes
contenant l'information audio comprenant   r6el sur l'enregistrement sur
disque, caract6rise un certain nombre de paquets adjacents de don-   55
en ce qua: ledit moyen pour comprimer le signal n6es audio comprimees
entrelac6es avec des        audio numerique dans le temps comprend un
signaux conventionnels de synchronisation video   moyen pour entrelacer le
signal audio num6rique d6flnissant ledit segment de l'information audio,
comprim6 aux signaux conventionnels de syn- chacune desdites pistes
contenant l'information   chronisation video, pour produire un certain nom-
vid6o comprenant un certain nombre de paquets   60   bra de paquets
adjacents de donnees de signaux adjacents de donn6es video en temps rnel
entre-   audio numeriques comprim6s dans le temps lacees avec des signaux
conventionnels de         entrelac6s avec lesdits signaux de synchronisa-
synchronisation vid6o, lesdits paquets adjacents  tion; et ledit moyen pour
enregistrer comprend de video en temps real d6finissant l'un des seg-  un
moyen pour enregistrer le signal audio nume- ments d'information video,
chaque segment d'in-   6s   rique comprime dans le temps sur au moins l'une
10    19                  0 025 277                       20 desdites
pistes d'enregistrement sur l'enregistre-  gnal audio comprime et un signal
video en temps ment sur disque, et pour enregistrer une seule     reel sur
l'enregistrement sur disque, caracterise trame double d'un signal vid6o
correspondcant sur   en ce que: ladite etape de compression consiste 3 une
piste  adjacente  d'enregistrement  sur       comprimer le signal audio
numerique dans le l'enregistrement sur disque.                  5    temps
et A entrelacer le signal audio numerique 8. Dispositif tel que defini a la
revendication 7,  comprim6 avec des signaux conventionnels de caracterise
en ce que le moyen pour enregistrer     synchronisation vid6o, pour
produire un certain sert 6galement a enregistrer un signal en code
nombre de paquets de donn6es de signaux audio sp6cial sur la piste
d'enregistrement audio, ledit  numeriques adjacents comprim6s dans le temps
signal en code sp6cial indiquant la longueur   io   entrelaces avec lesdits
signaux de synchronisa- 6quivalente en temps r6el dudit signal audio
tion; ladite etape d'enregistrement comprend: comprime dans le temps.
I'enregistrement du signal audio numerique corn- 9. Dispositif tel que
d6fini A la revendication 7,  prime dans le temps sur une piste
d'enregistre- et caracterise de plus par un moyen pour filtrer le  ment
audio sur l'enregistrement sur disque; signal audio numerique comprim6 dans
le temps   15   I'enregistrement d'un signal video correspondant pour
limiter le signal a une largeur de bande      sur une piste se6paree
d'enregistrement vid6o sur comparable A celle du signal video correspon-
I'enregistrement sur disque; et la r6p6tition des dant.
etapes precedentes sur des groupes supplemen- 10. Dispositif tel que defini
a la revendication 7,  taires de signaux audio et vid6o correspondants,
caracterise en ce que: les signaux de synchronisa-   20   les signaux 6tant
enregistr6s sur des paires diffe- tion video comprennent des signaux
periodiques      rentes de pistes correspondantes d'enregistre- de salve de
chrominance ayant une fr6quence         ment audio et video. prescrite; et
le signal audio num6rique comprime     13. Dispositif pour reproduire un
enregistre- dans le temps produit par le moyen pour compri-     ment sur
disque selon la revendication 1 compre- mer a un d6bit binaire synchronis6
sur la fr6-   25   nant un lecteur de l'information, une m6moire quence
prescrite des signaux de salve de chromi-   (77) agenc6e pour stocker
chaque segment de nance.
I'information audio comprimee dans le temps, un 11. Dispositif pour
l'enregistrement d'un signal  moyen agence pour reproduire le segment asso-
audio analogique et d'une trame double corres-      cie de l'information
audio de maniere repetee un pondante d'un signal video sur un
enregistrement   30   certain nombre de fois, lequel nombre est identi- sur
disque selon l'une quelconque des reven-        fie sur l'enregistrement
par un code sp6cial et un dications 1 A 6, ledit dispositif comprenant un
moyen (69,71, 83) pour extraire de la m6moire le moyen pour convertir le
signal audio analogique     segment d'information audio stock6e comprim~e
en un signal audio numerique A un d6bit binaire     dans le temps et
reproduire simultan6ment l'in- relativement faible, comprimer le signal
audio   35   formation audio dans les segments de maniere sous forme
numerique et enregistrer le signal       synchronis6e dans le temps, A un
d6bit normal audio comprime et le signal video en temps r6el     (dilat6
dans le temps) de l'information sur sur l'enregistrement sur disque,
caracteris6 par:  I'enregistrement, caract6rise en ce que: ledit lec- un
moyen formant memoire pour stocker les           teur comprend un moyen
pour lire la totalite de 



donnees incorporees dans le signal audio numeri-   40   l'information audio
comprim6e dans le temps quea faible debit binaire; un moyen pour extraire
dans ledit segment d'information audio en un lee donnees stockees dans le
moyen formant          passage de la piste ou des pistes contenant ledit
memoire, pour produire une succession de pa-        segment d'information
audio; et un moyen pour quets adjacents de bits ayant un debit binaire
reproduire subsequemment de maniere r6pet~e relativement eieve; un moyen
pour entrelacer les   45   ledit segment associ6 de l'information vid6o.
paquets de bits successifs avec des signaux con-     14. Dispositif pour
reproduire un enregistre- ventionnels de synchronisation vid6o qui contien-
ment sur disque selon l'une quelconque des nent des signaux periodiques de
salve de chromi-   revendications 1 a 6, ou est enregistre un signal nance
ayant une frequence prescrite synchroni-     composite special qui contient
un signal audio see sur le debit binaire des paquets de bits, pour   50
mis sous forme num6rique et comprime dans le produire un signal audio
numerique comprim6        temps et un signal vid6o representatif d'une dans
le temps; et un moyen pour enregistrer le     trame double vid6o, ob le
dispositif sert A pro- signal audio numerique comprime dans le temps
duire une image fixe .de la trame double video sur une  piste
d'enregistrement audio  sur          repr6sentee par le signal video
enregistre, avec l'enregistrement sur disque, et pour enregistrer le   55
accompagnement d'un signal audio analogique signal video sur une piste
d'enregistrement video   correspondant au signal audio comprime dans le
separee sur 1'enregistrement sur disque.           temps enregistre, ledit
dispositif comprenant: un 12. Procede pour l'enregistrement d'un signal
moyen pour explorer l'enregistrement sur disque audio analogique et d'un
signal video correspon-   pour recuperer le signal audio comprimi dans le
dant sur un enregistrement sur disque selon l'une   60   temps de
l'enregistrement, ledit signal audio quelconque des revendications 1 A 6,
le procede     comprime dans le temps ayant un debit binaire comprenant les
etapes de convertir un signal        relativement eleve; une memoire (77)
pour audio analogique en un signal audio numerique      stocker les paquets
successifs de donnees nume- correspondant, de comprimer le signal audio
riques derivees du signal audio recupere com- numerique dans le temps et
d'enregistrer le si-   65   prime dans le temps, ledit mayen pour explorer
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22 servan de plus, apres recuperation du signal        sont entrelacees
avec des signaux conventionnels audio'twnprim6 dans la temps, a recuperer
le        periodiques  de  synchronisation  video  qui signal vid6o de
l'enregistrement sur disque; un     contiennent des signaux p6riodiques de
salve de moyen pour visualiser d'une maniere repet6e, la     chrominance
ayant une frequence prescrite et ou trame double vid6o represent6e par le
signal    5    le debit binaire du signal audio comprime dans le vid6o
recupere; un moyen (69, 71, 83) fonction-     temps est synchronis6 sur la
frequence prescrite nant simultanement avec ledit moyen pour visua-     des
signaux de salve de chrominance; et ledit liver, pour extraire les donnees
numeriques de      dispositif comprend un moyen (69, 83) pour ladite
memoire (77) et produire un signal num6ri-   separer les donn6es numeriques
des signaux de que intermediaire correspondant au signal audio   to
synchronisation du signal audio comprime dans comprime dans le temps, ledit
signal inter-         le temps recupere du disque, pour produire une
m6diaire ayant un debit binaire relativement fai-   succession de paquets
de donnees numeriques. ble; et caracterise en ce que: ledit signal audio
15. Dispositif selon la revendication 14, carac- comprim6 dans le temps est
enregistr6 sur une       t6rise par: un moyen de demodulation delta (99)
premiere piste du disque et ladite trame double   is   pour convertir le
signal numerique intermediaire vid6o est enregistree sur une seconde piste;
les    en signal audio analogique correspondant, pour donnees numeriques
incorporees dans le signal       une restitution simultanee avec la
visualisation audio comprime dans le temps enregistre sur la      repetee
de la trame double vid6o. premiere piste sur 1'enregistrement sur disque 20
25 30 35 40 45 50 55 60 65    


