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(57) Abrége/Abstract:

There Is provided a recording/reproducing apparatus, e.g., digital video tape recorder, etc., applicable to a transmission system
sufficiently utilizing communication capacity. The recording/reproducing apparatus comprises a recording element (e.g. , rotary
head) for recording, onto a recording medium (e.g., magnetic tape), time base compression processing implemented digital data
delivered from the external, e.g., broadcasting station side, etc.; a control circuit for carrying out a control to read out the digital
data from the recording medium at a speed lower than a recording speed In dependency upon the time base compression
processing Implemented to the digital data; and an output circuit for outputting, as a reproduced output, digital data which has
been read out from the recording medium. In addition to the above-mentioned ordinary reproduction, in the case of carrying out
fast-feed reproduction or rewinding reproduction, the control circuit carries out a control such that the magnetic tape runs at a

higher speed, and the output circuit selects and outputs only valid digital data of digital data obtained by tracing of the rotary
head.
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Abstract of the Disclosure

There 1s provided a recording/reproducing apparatus, e.g.,
diglital video tape recorder, etc., applicable to a transmission
system sufficiently utilizing communication capacity. The
recording/reproducing apparatus comprises a recording element
(e.g., rotary head) for recording, onto a recording medium (e.g.,
magnetic tape), time base compression processing implemented
digital data delivered from the external, e.g., broadcasting
station side, etc.; a control circuit for carrying out a control
Lo read out the digital data from the recording medium at a speéd
lower than a recording speed in dependency upon the time base
compression processing implemented to the digital data; and an
output circuit for outputting, as a reproduced output, digital
data which has been read out from the recording medium. 1In
addition to the above-mentioned ordinary reproduction, in the
case of carrying out fast-feed reproduction or rewinding
reproduction, the control circuit carries out a control such that
the magnetic tape runs at a higher speed, and the output circuit

selects and outputs only valid digital data of digital data

obtained by tracing of the rotary head.
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+1tle of the Invention

Recording/Reproducing Apparatus and Reproducing Apparatus

Background of the Invention

Field of the Invention

This invention relates to a recording/reproducing apparatus
and a reproducing apparatus suitable when used in, e.g., a

digital video tape recorder equipment, etc.

Description of the Related Arts

Nowadays, digital signal processing technology is being
remarkably developed. In broadcast using ground wave, satellite
broadcast, cable television (CATV), telephone line and the like
for transmitting picture signals and/or audio signals, because
‘the transmission band is limited, there is proposed, in order to
effectively utilize such limited transmission band, a compression
transmission broadcasting system to compress not only picture

data and audio data but also the time base by using the digital

A compression transmitting apparatus for realizing such
compression transmission broadcasting system 1s composed, as
showq in Fig. 6, so called a MPEG (Mqving Picture Expert Group)

encoder 100, a time base compressing circuit 101, and a frame
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sorming (encoding) and modulating circuit 102.

The MPEG encoder 100 adaptively carries out switching
between intraframe coding processing and interframe coding
processing for compressing the picture data to conduct coding,

and carrles out motion compensating predictive coding in the

ilnterframe coding processing.

In the above example, the MPEG encoder 100 divides one
picture comprised of, e.g., one frame or one field into so called
macroblocks comprised of, e.g., 16 pixels x 16 pixels to carry

out motion compensating predictive coding in units of these
macroblocks.

In more practical sense, as shown in Fig. 5, as the
processing of the first stage, motion compensating predictive
coding is successively implemented to Predictive-coded pictures
(hereinafter simply referred to as P pictures) jumping over a
predetermined number of pictures successive in point of time.

As the processing of the second stage, motion compensating
predict.ive - coding 1S implemented to Bidirectionally
prediotive—coded pictures (hereinafter simply referred to as B
pictures) put between the P pictures or Intra-coded pictures
(hereinafter simply referred to as I pictures) by using P picture
or I picture before and after. It is to be noted that I picture
'is a picture subject "to intraframe coding processing, i.e., a
pictgre which is not subject to motion compensating predictive

coding.
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The MPEG encoder 100 carries out compression of picture data
every predetermined block in this way to thereby allow the
transmission rate of picture/audio data of the picture data and

audio data obtained from an audio encoder (not shown) to be,
e.g., 1.5 Mbps to deliver it to the time base compressing circuit
101.

The time base compressing circuit 101 implements a
predetermined time base compression processing to picture/audio
data every block to which the data compression processing has
been 1lmplemented to thereby allow the transmission rate of the
picture/audio data to be, e.g., 15 Mbps to deliver it to the
frame forming and modulating circuit 102. Namely, since
picture/audio data of 1.5 Mbps is compressed in a direction of
the time base and is resultantly outputted as data of 15 Mbps,
the time base is compressed to a degree ten times greater than
that when no time base compression processing is implemented.

The. frame forming 'and modulating circuit 102 implements
frame formation‘processing for forming transmission unit (frame)
to picture data every block +to which the data compression
processing and the time base compression processing have been
implemented and adds an error correcting code thereto. This
circuit 102 further implements a predetermined modulation
processing thereto to thereby form picture data having a

transmission rate of, e.g., 25 Mbps to output it through

transmission cable 103.
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By lmplementing such processing, it is possible to transfer
picture/audio data by effectively utlilizing a limited frequencyh
band. For example, it is possible to transfer picture/audio data
0f two hours like cinema in 12 minutes (time which is one tenth
of 120 mihutes (two héurs)).

It 1is to be noted that in the cas'e of multiplexing channels,
a multiplexer is provided at the preceding stage or the
succeeding stage of the frame forming and modulating circuit 102.
By this multiplexer, picture/audio data as described above are
multiplexed.

In this multiplexing, if, e.g., transmission band of cable
line 103 is 25 Mbps, 1t 1s possible to multiplex the
picture/audio data of about 10 channels (1.5 Mbps X 10 channels
+ redundancy = 25 Mbps by addition of parity or modulation).

However, 1f time base expansion processing and data
expansion processing, etc. are implemented to picture/audio data
transmitted from the compression transmitting apparatus as
described above so that original picture/audio data results to
record it, a quantity of data‘to be recorded is increased. For
'example, there may take place an unreasonableness such that
recording time as long as two hours is required while
transmission time is 12 minutes.

Further problem 1is that since picture/audio data is
tranlsmitted in the state where complicated compression processing

as described above are implemented thereto, any special decoder
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Jdevice is required for reproducing such data.

Object and Summary of the Invention

This invention has been made in view of the above-described
problems, and its object is to provide a recording/reproducing
apparatus and a reproduéing apparatus which can record, in a
short recording time, without use of any speclial decoder device,
picture/audio data which has been transmitted in the state where

such data has undergone time base compression processing, etc.,

and which can provide a display picture having good picture

quality at the time of reproduction.

To achieve the above-mentioned object, in accordance with
this invention, there 1is provided a recording/reproducing
apparatus comprising: recording means for recording, onto! a
recording medium, time base compression processing implemented
digiltal data delivered from +the external; control means for
carrying out a control to read out the digital data from the
recording medium at a speed lower than a recording speed in
dependency upon the time base compression processing implemented
to the digital data; and ou'tpﬁ't means for outputting, as a
reproduction output, the digital data which has been read out
from the recording medium.

’Thi.s recording/reproducing apparatus records time base |
compyession processing implemented digital data delivered from

the external onto a recording medium, e.g., a magnetic tape, etc.
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Digital data recorded on the magnetic tape is processed as
follows. Namely, at the time of reproduction, in dependency upon’
the time base compression processing implemented to the digital
data, the control means controls the magnetic tape so that it
runs at a speed lower than that at the time of recording, and
conducts a control to rotationally drive the rotary head at a
speed lower than that at the time of recording. Thus, the same
recording track on which the digital data is recorded is scanned
at least once by the rotary head. As a result, the digital data
1s reproduced. By control of such reproduction speeds, time base
expansion processing is implemented to digital data recorded in
the state where +the +time base compression processing is
implemented thereto. Then, the output means selects only valid
(effective) digital data of digital data reproduded by the rotary
head to output the selected data.

In the case of carrying out fast-feed reproduction or
rewinding reproduction, the control means carries out a control
to'travel (run) the magnetic tape at a high speed. The output
means selects only valid digital data of digital data obtained
by tracing of the rotary head.

Further,'in accordance with this invention, there is aiso
provided a reproducing apparatus comprising: control means for
~carrying out a control to read out the time base compression
procgssing implemented digital data at a speed corresponding to

the time base compression processing from a recording medium on
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\{qhich the digital data is recorded; and output means for
outputting, as a reproduction output, digital data which has
been read out from the recording medium.

Thls reproducing apparatus is directed to a reproducing
apparatus adapted for reproducing time base compression
processing implemented digital data from a recording medium,
€.g., a magnetic tape on which such digital data is recorded,
etc. In dependency upon the time base compression processing
implemented to the digital data, the control means conducts a
control such that the magnetic tape runs at a speed lower thah
that at the time  of recording, and conducts a control to
rotationally drive the rotary head at a speed lower than that at
the time of recording. Thus, the same recording track on which
Lthe digital data is recorded is scanned at least once by the
rotary head so that such digital data is reproduced. By control
of such reproduction speeds, time base expansion processing is
implemeﬁted Lo digital data recorded in the state where it has
undergone the time base compression processing. Then, output
means selects only valid digital_data of digital data reproduced
by the rotary head to output the selected digital data.

In addition, in the case of carrying out fast-feed

reproduction or rewinding reproduction, the control means carries

~out a control to run the magnetic tape at a high speed. The

output means selects only valid digital data of digital data

obtained by tracing of the rotary head to output the selected
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Juigital data.

Brief Description of the Drawings

Fig. 1 is a block diagram for explaining recording operation
01 a digital video tape recorder equipment in the embodiment
where a recording/reproducing apparatus and a reproducing

apparatus according to this invention are applied to the digital

video tape recorder equipment.

Fig. 2 1s a view showing the format of video data recorded
by the digital video tape recorder equipment.

Fig. 3 is a block diagram for explaining an ordinary
reproducing operation of the digital video +tape recorder
equipment.

Fig. 4 1s a block diagram for explaining a fast-feed
reproducing operation and a rewinding reproducing operation of

the digital video tape recorder equipment.

Fig. 5 is a model view for explaining the operation for

selecting and outputting only wvalid video data of wvideo data

reproduced by the fast-feed reproduction and the rewinding

reproduction.

Fig. 6 is a block diagram for explaining data compression
processing and time base compression processing, etc. to be
implemented to video data on the broadcasting statiqn side.

l

Description of the Preferred Embodiment
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A preferred embodiment of a recording/reproducing apparatus
and a reproducing apparatus according to this invention will now
be described with reference to the attached drawings.

The recording/reproducing apparatus and the reproducing
apparatus according to this invention can be applied to, e.g.,
a digital video tape recorder equipment.

The digital video tape recorder equipment according to this

embodiment is composed of a recording system serving as recording

means shown in Fig. 1 and reproducing systems shown in Figs. 3

and 4.

Initially, in the recording system shown in Fig. 1, in the

case of carrying out recording of ordinary picture data (e.g.,

NTSC signal, etc.) to which both time base compression and data
compression are not implemented, this picture data is delivered
to a blocking circuit 2 through input terminal 1.

This blocking circuit 2 divides picture data of, e.g., one
frame 1into blocks of 16 pixels x 16 pixels and implements
shuffling processing thereto to select only picture data of valid
blocks (except for data for vertical blanking period) as data to
deliver it to a compressing circuit 3.

The compressing circuit 3 implements, e.g., so called DCT
processing (Discrete Cosine Transform processing) every block to
picture daﬁa'which has been read out from the blocking circuit
2 to!transform the picture data into data on the frequency base

to thereby c'arry out data compression. The picture data to which
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he data compression has been implemented is delivered to a
framing memory 4.

This framing memory 4 stores picture data every block which
has undergone compression processing by the compressing circuit
3 and has been delivered therefrom, thus to form picture data of,
e.g., one frame. Then, picture data stored in the framing memory
4 1s converted into data of a predetermined format suitable for
recording at the time point when data of one frame is prepared,
and 1s read out from the framing memory 4.

It is to be noted that, at the time of recording of crdinary
picture data, a changeover switch 5 is subjected to switching
control by microcomﬁ)uter 18 so0 that selected terminal 5b is
selected by select terminal 5a. For this reéson, plcture data
which has been read out from the framing memory 4 is delivered
to a parity generator (PTG) 6 through the changeover switch 5.

The parlity generator 6 adds so called error correcting code
(parity) to picture data to deliver it to a modulating circuit
7 serving as channelcoding means (CHCOD).

The modulating circuit 7 implements a predetermined
modulation for recording to the picture data to deliver it to a
recording head 8 which is so called a rotary head.

The traveling trunning) speed of a magnetic tape 9 which is
a recording medium at the time recording is controlled by a
control circuilt (servo controller) 11 so that it becomes equal

to 18.8 mm/sec. The rotational speed of the recording head 8 is

10
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;ontrolled by rotational control of drum motor 10 by the control
circuit 11 so that it becomes equal to 9000 rpm.

Thus, the recording head 8 carries out so called azimuth
recording of the picture data at a rotation number of 9000 rpm
onto the magnetic tape 89 which is subjected to running control
at the 18.8 mm/sec.

While recording of picture data has been described above,
recording of an audio signal will be described below. Digitized
audio data is inputted to input terminal 15, and is then
delivered to a shuffling circuit 16. This shuffling circuit 16

carries out shuffling for distributing (dispersing) recording

>

positions of data to prevent errors from concentrating on a
speclfic portion. The shuffled audio data is delivered to a
framing memory 17. The framing memory 17 converts data into data
of a predetermined format suitable for recording at the time
point when audio data of one frame is prepared similarly to the
above-mentioned framing memory 4, and reads out it therefron.
The audio data whioh.has'undergo suéh.processingis delivered to
selected terminal 5d. When there results a timing for recording
audio data, switch 5 is switched to selected terminal 5d side by
microcomputer 18. As a result, error correcting code of audio
déta 1s added to the audio data at parity generator (PTG) 6, and
undergoes a predetermined rnodu'lation for recording at modulat"ing

circuit 7. The modulated data is delivered to recording head 8.

Thus, recording of audio data is carried out.

11
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The picture/audio data recorded in this way has a track
recording format as shown in Fig. 2. Namely, data is recorded
from the portion initially in contact with the medium of the
magnetlic head in the state divided into synchronizing data block

(ATF & Timing sync) of 318 bytes for carrying out tracking and
synchronization, audio data block (Audio) of 1260 bytes, picture
data block (Video) of 13140 bytes, and subcode data Dblock
(Subcode) of 144 bytes. Further, three interblock gaps (IBGl1 ~
IBG3) are provided between respective blocks. It is to be noted
that track format which can be employed is not limited to the
above-mentioned track format, but any other track format may be

emp loved.

Ordinary picture data thus recorded is reproduced by the

reproducing system shown in Fig. 3.

Namely, at the time of reproducing the ordinary picture
data, the magnetic tape 9 and the drum motor 10 are subjected to
control by the control circuit 11 similérly at the time of
recording so that the running speed becomes equal to 18.8 mm/‘sec,.
and the rotational speed becomes equal to 9000 rpm, respectively.

‘ Reproducing head 20 traces recording tracks on the magnetic
tape 9 under such control to carry out reproduction of the
picture data. The picture data reproduced by the reproducing
head 20 is delivered to a demodulating circuit 21 serving as

channel decoding means (CHDEC).

The demodulating circuit 21 implements demodulation

12
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~rocessing opposite to that in the modulating circuit 7 to
plicture data from the reproducing head 20 to deliver it to an
error correcting circuit 22.

The error correcting circuit 22 implements error correcting
processing to the picture data to output it. At the time of
ordinary reproduction, a changeover switch 23 is subjected to
switching control by a microcomputer 32 so that selected terminal
23b 1s selected by select terminal 23a. For this reason, picture
data from the error correcting circuit 22 is delivered to a
deframing circuit 24 through the changeover switch 23.

The deframing circuit 24 divides the picture data into
blocks to deliver each block data to expanding circuit 25. The
expanding circuit 25 dimplements data expansion processing
opposite to that in the compressing circuit 3 every plcture data

of block to deliver it to a deblocking circuit 26.

-

The deblocking circuit 26 stores picture data every block
which has undergone the data expansion processing and has been
delivered to form picture data, e.g., every frame, and implements
a processing thereto such that respective pictures are arranged
in order of original pictures to deliver it to, e.g., monitor
device 30 or any other digital video tape recorder, etc. through
output terminal 27.

On the other.hand, audio data 1s reproduced by reproducing
head 20, and is processed at demodulating circuit 21 and error

correcting circuit 22 along with the picture data. By the timing

13
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4t which an audio signal is outputted, microcomputer 32 switches
select terminal 23a of changeover switch 23 to selected termin;al“
23d side. Thus, this audio data is delivered to deframing
circult 31. At the deframing circuit 31, processing opposite to
that in the framing memory 17 at the time of recording is carried
out at the deframing circuit 31. The audio data thus processed
1s delivered to a deshuffling circuit 32. At the deshuffling
circuit 32, processing opposite to shuffling at the time of
recording 1s carried out at the deshuffling circuit 32. The
audio data thus processed is delivered to, e.g., an audio
amplifier, etc. through output terminal 33, and is then delivered
to speaker.

Explanation will now be given in connection with the case
where, in Fig. 1, the digital video tape recorder equipment
records picture/audio data which has been subjected to data
compressidn processing and time base compression processing, etc.
at compression transmitting device as shown in Fig. 6 and has
been transmitted at a transmission rate of, e.g., 25 Mbps. This
time base compressed picture/audio data is delivered to
~demodulating circuit 13 through communication path 12.

Since, in transmitting picture/audio data, the compression
transmitting device shown in Fig.'6 adds error correcting code
to picture dai:_a whiqh has undergone data compression processing

and time base compression processing and implements a

l i

predetermined .modulation. théreto thereafter to transmit 1t, the

14
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3emodulating circuit 13 demodulates the picture data to deliver
1t to error correcting circuit 14.

The error correcting circuit 14 implements error correcting
processing to the picture/audio data to output it. In this
instance,‘ in recording picture/audio data to which time base
compression processing, etc. has been implemented, the changeover
switch 5§ 1s subjected to switching control by microcomputer 18
sO0 that selected terminal 5c¢c is selected by select terminal 5a.
For this reason, picture/audio data from the error correcting
circult 14 1is delivered to parity generator 6 through the
changeover switch 5. The transmission rate at this time point
is 15 Mbpé.-

The parity generator 6 adds an error correcting code for
error correction at the time of recording/reproduction to the
picture/audio data as described above to deliver it to modulating
circuit 7. The modulating circuit 7 implements a‘predetermined
modulation for recording to the picture/audio data to deliver it
to the recording head 8.

Also in this case, running speed of the magnetic tape 9 is
controlled by.control circuit 11 so thé.t 1t becomes équal to 18.8
mm/sec, and rotational speed of the recording head 8 is
controlléd by rotational control of drum motor 10 by the control
circuit 11 so'that it becomes‘equal.to 9000 rpm.

lThus, ‘the 'recording. ﬁéad 8 |carries out so called

;

azimuthwrecording of the picture data at rotational number of

15
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-000 rpm onto the magnetic tape 9 subjected to running control
at the 18.8 mm/sec. The time base compressed picture/audio data
1s recorded into the video data area of Fig. 2 in the case where
transmission rate 1is less than 25 Mbps. In the event that
transmission rate is more than 25 Mbps, recording is carried out
by using audio data area as well. Further, discrimination code
indicating that time base compressed data is recorded is recorded
into a subcode area. It is to be noted that this discrimination
data may be stored not only in the subcode area but also on a
recording medium or on a recording medium cassette. For example,
such discrimination data may be stored in a memory mounted in the
cassette, or may be recorded in an additional data area provided
at a portion of picture data area and audio data area.

As stated above, an approach is employed to record
picture/audio data, whidh has undergone time base compression
processing, etc. and has been transmitted, as it is without
implementing time base expansion processing, etc. thereto,
thereby making it possible to record, e.g., data of 2 hours in
short time of 12 minutes, and to record it in the recording area
of 12 minutes at the time of recording of ordinary signal (NTSC).
Thus, magnetic tape 9 can be saved.

Reproduction of the time base compressed picture/audio data
recorded 1n this way will now be described with reference to Fig.
3. The control circuit 11 controls the running speed of the

magnetic tape 9 so that it becomes equal to the running speed of

16
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+.88 mm/sec which is one tenth of that at the time of recording,
and rotationally controls the drum motor 10 so that its
rotational speed becomes equal to the rotational speed which is
one tenth of that at the time of recording.

Thus, not only the reproducing head 20 is brought into the
state of "on track", thus making it possible to trace recorded
picture/audio data, but also it is ©possible to convert
picture/audio data recorded at a transmission rate ten times
grater than the original transmission rate into the original
transmission rate (expansion processing of time base) for a

second time to reproduce it.

The pilcture/audio data reproduced by the reproducing head
20 is delivered to demodulating circuit 21.

The demodulating circuit 21 implements demodulation
processing opposite to that in the modulating circuit 7 to
plicture data from the reproducing head 20 to deliver it to error
correcting circuit 22.

In the.case where discrimination data indicating whether a
recorded signal is a time base compressed signal or an ordinary
televisionbroadéasting signal is recorded on magnetic tape, its
discrimination data 1is reproduced and is delivered to
microcomputer 32.

| The error correcting circuit 22 implements error correcting
proc?ssing to‘the picture/audio data to output it. At the time

of reproduction of picture/audio data which had undergone time

17
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sase compression processing, etc., changeover switch 23 is

subjected to switching control by microcomputer 32 by using the’

discrimination data so that selected terminal 23c is selected by
select terminal 23a. Thus, picture/audio data from the error
correcting circuit 22 is delivered to output terminal 28 through
the changeover switch 23.

A video decoder 29 which is a MPEG decoder with respect to
MPEG encoder 100 shown in Fig. 6 is connected tb the output
terminal 28, and the picture/audio data outputted through the
output terminal 28 is delivered to the video decoder 29.

The video decoder 29 implements decoding processing opposite
Lo coding implemented at the MPEG encoder 100 to the videb/audio
data to thereby form picture/audio data of 2 hours from
picture/audio data of, e.g., 12 minutes to which time base
compression processing, etc. has been implemented to deli#er it
to monitor device 30, etc. ‘

As stated above, the digital video tape recorder equipment
according to this embodiment can record, onto magnetic tape,
p_icture/audio data, which has undergone time base compression
'processing, etc. and has been transmitted, as it is to control,
at the time of reproduction; in dependency upon the time base
compression processing, .etc. , The traveling speed of' tLhe magnetic
tape and the rotational speed of‘the rotary head so that these
spee@s become equal to speeds lower than those at the time of

recording to carry out expansion, etc. of the time base of the

18
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~1lcture/audio data, thus to reproduce it.

For this reason, it is possible to reproduce, in two hours
on the user side, picture/audio data which has been transmitted
Iln a transmission time of 12 minutes from, e.g., broadcasting
station side. Thus, it is possible to provide an entirely novel
data transmission system sufficiently utilizing the transmission
band.

Further, since, at the time of reproduction, the rotation
number of the rotary head is allowed to be lower than that at the
time of recording to carry out reproduction of picture data to
- which time base compression processing, etc. has been
implemented, abrasion of the magnetic tape by friction of the
rotary head can be prevented.

In the digital video tape recorder equipment according to’
this embodiment, by using a reproducing system of the structure
as shown 1in Fig. 4, even if the drum motor 10 is rotationally
driven at a rotational speed of 1800 rpm with the traveling speed
of the magnetic tape 9 being as 1.88 mm/sec, it is possible to
rep'rodUCe picture/audio data to which the time base compression,
etc. has been implemented.

In this case, the reproducing head 20 obliquely traverses
a single track to carry out one or two scans. Accordingly, scan
is carried out only once with respect to a certain portion in a
sing%e track, and scan 1s carried out twice in another portion.

Since the reproducing head 20 is not brought into the state of

19
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"Just on track" on the track, no tracking servo is carried out
at this time. The picture/audio data thus reproduced is
dellvered to the demodulating circuit 21, and is also delivered
to PLL (Phase Locked Loop) circuit 35.

The PLL circuit 35 is constructed in accordance with a
transfer rate of picture/audio data to be reproduced to carry out
switching between clock frequency when the drum motor 10 is
rotationally driven at 9000 rpm and that when it is rotationally
driven at 1800 rpm to output a selected clock frequency. The
clock signal from the PLL circuit 35 is delivered to the
demodulating circuit 21.

As descrilibed above, since the number of times scanned by the
reproducing head 20 varies in dependency upon portions of track,
the demodulating . circuit 21 detects whether or not
synchronization data recorded at synchronization data block shown
in Fig. 2; for example, is correct to thereby detect whether or
not current picture/audio data is valid data to deliver only data
judged to be valid to once store it thereinto.

When the drum motor 10 is rotationally driven at a rotation
speed of 1800 rpm, the same track is Lraced once or twice. For
this reason, whén two times of traces have at the maximum have
been completed, picture data of one track is stored into the
~memory 36. At the time point when picture data of one track is
prepared, picture data stored in the memory 36 is read out. The

picture data which has been read out is delivered to the error

20
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correcting circuit 22.

The error correcting circuit 22 implements error correcting

processing to the picture data to deliver it to time base
expanding circuit 37 through changeover switch 23.

The time base expanding circuit 37 expands the picture data
delivered once with respect to two times of scans at the maximum
of the reproducing head 20 so that its data length is twice
greater than the original data on the time base to convert the
transfer rate into one half thereof to output it. This picture
data 1s delivered to the monitor device 30, etc. through the
video decoder 29.

Thus, not only reproduction image can be obtained on the
monitor device 30 similarly to that at the time of reproduction
described above, but also tracking servo at the time of

reproduction can become unnecessary.

The case where fast-feed reproduction or rewinding
reproduction of triple speed is carried out will now be
described. such a repr&duction can be realized also Dby
controlling the rotational speed of the drum motor and the tape
traveling speed.

The control circuit 11 carries out a traveling control such
that traveling speed of the magnetic ta.pe 9 becomes equal to 5.64
mm/sec, carri'es out a rotational control of drum motor 10 so that

rotational speed becomes equal to 2700 rpm, and carries out a

tracking contrbl. Namely, the drum motor is rotated and the tape
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1s run at speeds three times greater than those at the time of

reproducilng time base compressed picture/audio data in Fig. 3.

The control circuit 11 of Fig. 4 carries out traveling speed
of the magnetic tape so that it becomes equal to 5.64 mm/sec, and
rotationally controls the drum motor 10 so that its rotational
speed becomes equal to 9000 rpm.to thereby scan the same track
a plurality of number of times (three times at the maximum), thus
making 1t possible to carry out reproduction of triple speed.
At this time, tracking servo can become unnecessary.

Picture data to which coding processing has been implemented
at the MPEG encoder 100 is recorded onto the magnetic tape in
order of I picture, B picture, B picture, P picture, B picture,
B picture, P picture, B picture, B picture, I picture --- as

shown in Fig. 5, for example. By carrying out such fast-feed

~reproduction or rewinding reproduction, it is possible to select

only the I picture or the P picture to output it. Thus, a triple

speed’ reproduction picture of high picture quality can be

ﬁ

obtained.

It is to be noted that while it has been described in the
above—déscribed embodiment that the recording medium is magnetic
tape, such recording medium may be semiconductor memory or
optical disc (so called CD memory or magneto-—-op‘tical disc, etc.).

As apparent from +the above-described description, the

recording/reproducing apparatus according to this invention can
' 1 :

~record time base compressed digital data delivered from the

a2
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~external as it is and implement time base expansion processing
thereto at the time of reproduction to reproduce it. For this
re-ason, on the broadcasting station side, it is possible to
transmit digital data of, e.g., 2 hours only in 12 minutes.
Thus, it is possible to provide a data transmission system of the
entirely new system sufficiently utilizing communication
capacity. Further, since, at the time of reproduction, the
rotation number of the rotary head is allowed to be lower than
that at the time of recording to carry out reproduction of
digital data, abrasion of magnetic tape by friction of the rotary
head can be prevented. Further, since the same recording track
on'which the digital data is recorded is scanned at least once
by the rotary head, thereby making it possible to carry out
reproduction of digital data, there is no necessity of carrying
out phase servo, the servo mechanism for reproduction can be
simplified, and the cast can be reduced, Further, since it 1is
| ﬁossible to output only wvalid digital data at the time of
reproduction, the picture qué.lity of reproduction pictorial image
can be improved. In addition, since, at the time of fast-feed
reproduction of the rewinding reprdduction, only the magnetic
tape 1s caused to run at a high speed with the rotational number
of the rotary head being caused to a rotational number at the
time of reproduction, it is possible to improve the picture

quality of fastéfeed reproduction pictorial image or rewinding

{
1

reproduction pictorial image.
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The reproducing apparatus according to this invention
implements time base 'expansion processing to digital data to
which time Dbase cdmpression processing 1is implemented to
reproduce that digital data from a recording medium, e.g., a
magnetic tape, etc. on which the digital data is recorded. For
this reason, media on which time base compression processing
implemented digital data is recorded can be develoPed. This can
contribute to reduction of capacity of the media. Further, at
the time of reproduction, the rotational number of the rotary
head 1s allowed to be lower than that at the time of recording
Lo carry out reproduction of digital data. For this reason,

abrasion of the magnetic tape by friction of the rotary head can

be prevented. Further, the same recording track on which the

-

digital data 1s recorded is scanned at least once by the rotary
head, thereby making it possible to carry out reproduction of
digital data. For this reason, there is no necessity of carrying
out phase servo, the servo mechanism for reproduction can be
simplified, and the cost can.be reduced. Furthermore, since it
is possible to oﬁtput only wvalid digital data’ of reproduced
digital data, the picture quality of reproduction picture can be
improved. In addition, at the time of fast-feed reproduction or
rewinding reproduction, only the magnetic tape is run at a high
speed with the rotation number of the rotary head being caused
to bg &, rotation number at_the time of reproduction. For this

reason, the plcture quality of fast-feed reproduction picture or

A
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LT
.
.

~sewlnding reproduction picture can be improved.
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what 1s claimed is:

1. A recording/reproducing apparatus comprising:
recording means for recording time base compression
processing implemented digital data delivered from the external

onto a recording medium;

control means for carrying out a control to read out the
digital data from the recording medium at a speed lower than a

recording speed in dependency upon the time base compression

processing implemented to the digital data: and

output means for outputting, as a reproduced output, digital

data which has been read out from the recording medium.

2. A recording/reproducing apparatus as set forth 1n claim 1,
wherein the recording medium is a magnetic tape, and
wheréin the contrdl means carries out a control such that

the magnetic tape runs at a speed lower than that at the time of

recording, and carries out a control to rotationally drive the

rOtary head at a speed lower than that at the time of recording.

3. A recording/reproducing apparatus as set forth in claim 2,

wherein.thé_control means controls rotational speed of the
rotary head and traveling speed of the magnetic tape so as to
trace, éplurality of number of times, by using the rotary head,
the same recording track on which the digital data l1s recorded,

i .
i

and
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whereln the output means outputs only valid digital data of

the digital data obtained as the result of control by the control

means.

4 A recording/reproducing apparatus as set forth in claim 2,
whereln the control means carries out a control such that

the magnetic tape runs at a high speed in the case of carrying

out fast-feed reproduction or rewinding reproduction, and
wherein the output means outputs only valid digital data of

digital data obtained by tracing of the rotary head.

5. A recording/reproducing apparatus as set forth in claim 3,
wherein the control means carries out a control such that

the magnetic tape runs at a high speed in the case of carrying

out fast—féed reproduction or rewinding reproduction, and
wherein the output means outputs only vali.d digital data of

digital data obtained by tracing of the rotary head.

6 . A reproducing apparatus comprising:

control means for carrying out a control to read out time
base‘compression processing implemented digital data at a speed
corresponding to the time base compressing processing from a
recording medium on which the digital data is recorded, and

output means for outputting, a reproduced output, digital

data which has been read out from the recording medium.
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{ . A reproducing apparatus as set forth in claim 8,

whereln the recording medium is a magnetic tape, and

wherein the control means carries out a control such that
the magnetic tape runs at a speed lower than that at the time of
recording, and carries out a control to rotationally drive the

rotary head at a speed lower than that at the time of recording.

8. A reproducing apparatus as set forth in claim 7,

wherein the control means controls rotational speed of the
rotary head and traveling speed of the magnetic tape so as to
trace, a plurality of number of times, by using the rotary head,

the same recording track on which the digital data is recorded,

and

whereln the output means outputs only valid digital data of

the digital data obtained as the result of control by the control

means.

9. A reproducing apparatus as set forth in claim 7,

~whereln the control means carries out a control such that
the magnetic tape runs at a high speed in the case of carrying
out fast-feed réproduction or rewinding reproduction, and

’wherein,the Output means outputs only'valid,digital data of

digital data obtained by tracing of the rotary head.

10. A reproducing apparatus as set forth in claim 8,
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whereln the control means carries out a control such that
the magnetic tape runs at a high speed in the case of carrying
out fast-feed reproduction or rewinding reproduction, and

wherein the output means outputs only valid digital data of

digital data obtained by tracing of the rotary head.

11. A recording/reproducing apparatus for digitally
recording/reproducing an analog or digital picture/audio signal,
comprising:

first input means for inputting time base compressed digital
video data to which compression coding and time base compression
processing have been implemented:

first recording sigﬁal processing means for demodulating the
time base compressed digital video data and for correcting any
transmission error;

second input means for inputting an analog television
broadcasting signal to convert it into a predetermined digital
signal;

sécond. recording signal processing means for
compression“ching at least the digital signal: .

a first changeover switch for inputting an output of the
first recording signal processing means and an output of the
- second recording‘signal proceSsing means ;
control means for' car.rying out switching control of the

l

first changeover switch in dependency upon an input signal:
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parlty generator means for adding parity to an output signal
of the first or second signal processing means, which is obtained

from an output of the switch;

channel coding means for modulating an output signal of the

parity generator means; and

recording means for recording an output of the channel

coding means onto the recording medium.

12. A recording/reproducing apparatus for digitally
recording/reproducing an analog or digital picture/audio signal
as set forth in claim 11,

wherein discrimination data indicating whether any one of
ocutput signals of the first and second recording signal

processing means 1is recorded onto the recording medium is

recorded onto the recording medium.

13. A recording/reproducing apparatus for digitally
recording/reproducing an analog or digital picture/audio signal
as set forth in claim 12, further comprising:

' reproducing means for reprodubing a signal recorded on the
recording'medium;

channel decoding means for demodulating the reproduced

slignal;

-

error correcting means for carrying out error correction of

an output signal of the channel decoding means;

30
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a second changeover switch for inputting an output signal
Oof the error correcting means;

first reproduction signal processing means connected to a
first select terminal of the second changeover switch to carry
out reproduction signal processing of the time base compressed
digital video signal; and

second reproduction signal processing means connected to a
second select terminal of the second changeover switch to carry
out reproduction signal processing of the digital signal:

wnerein the control means inputs the discrimination data
recorded on the recording means to carry out, in dependency upon
the discrimination data, switching control of the second

changeover switch, and drive control of 'drive means of the

‘recording medium.

14. A recording/reproducing apparatus for digitally

recording/reproducing an analog or digital picture/audio signal

as set forth in claim 13,

wherein the recording medium is a magnetic tape,

wherelin the drive means is composed of a rotary head drum

motor and a capstan motor, and

wherein the control means controls rotational speeds of the

rotary head drum motor and the capstan motor.

31



2125373

Ol
udi0006

3dV.1

/S WWIg'GL

WNYa

8l —4431ndnwoo0oHIIN

.'.
t

6

WL

HIGWNN NOILYLOHY
40 TOHINOD
H3TIOHLNOD
OA"SS a 2l 9l Gl
ONINNNY 3dVL ONINVHS [<— DONITIANHS f=—C
40 TOHLNOD e |

8
I . ONIWNYHH <|NOISSIHJNOD =] DNINOO8
QOJHD
—!

C

Z 9

HLlvd

ONIQHODY
4| Y| cl

-

P

b
f’f,:u o el
APl

QY ~T .
.. L Fr
< ’v:.l’

ow f,rt
‘.-“, ..

L
i

HE TR

%X

AN .

L 0 L i R %o )

g | }4". F L + ,f";'.’ £ TRt iSRS -.':.V'r ’
“"3' Wbl i hlc‘fﬁ 3,58 ik L

q‘n;



2123575

sajAgezol 1sodspoagns

¢ Dl

sajAgzol s1dapoagns
sajAgg 1sod sajigeel : € v4al
sojiggy 9id salAglg : Z vgl

sa)Ag0691d-1 : 311GV

i

sa)jAgs/ : | vgl

(28€)

ADVHL |

cOl

s91AgegGssSt YIHY 3AILO3443

18NV

'_.A '_..A g P
bl ovZ saligoviEl Gl | 0921
C  Ipl_|w
I ELE =
O WO m
O ‘= r- ﬁ
m Im 11

(ogl)
dVONDOTGHILNI:

(QI+ouAs+sddipy L Viva)sdgiosye:31LVH NOISSIWSNYHL V.1ivad 3a02-9Nns '€

sdqugy6 ‘vZv.iva)sdquoes "LE

(QI+"ouhAS+ALIHYd+sdqusys | VLVQ
-SHA9 L' ZHIgYYH 1)SAdqnioveo '€

(Qi+ouAs+ALIHYd+

319NV

| Odi
INASLRALY

-31VH NOISSINSNVYHL O3AIA'C

-41VH NOISSINSNYHL O1anyVv |

18NV - L




2125373

WNYa

Ol

TYNOIS

NOLLVNIWNIHOSICO

wdi0022Z--- d33dS
31dI41 1V V1vVad DNIaQH0OD3H
d3sSS3IHdNOD 3Svd FNIL
40 NOILLONAQOHd3Y 40 INIL 1V

wdi0006- -

ViVad DNIGHOO3H ALVYNIQHO
40 NOI1LONAOHd3Y 40 INIL 1V

wdiooe- - -

viva ONIgd003Y
d3SS3HdINOD 3Sv4d JNILL
40 NOILONAOHd3H 40 JNIL 1V

J9S/WW9°G---J33dS
31dId1l 1V V1vd DNIGH003d
d3SS3HdNOD 3ASvE FNILL
40 NOILONAOYHdIY 40 INIL 1Y

JOS/WWIg g|.--
Viva ONIQHOO3H AHVNIQHO
40 NOILONAOHd3YH 40 NIl 1V

J9sS/uwiwigg’|---Yivd ONIGH0O3Y
d3asSS3HdNOD 3ASva JNIL
40 NOILONAOHdAYH 40 JNIL 1V

3dV.L

£ Old

H39WNNN NOILV1OH

40 TOH1NOD

H3TTOHLINOD

OAH3S

[ ]

ONINNNYH Pee
31dV1l 40
TOH1LNOD ° e
d31NdINOJOHIIN
02 2o/ qee
= O3dHO 293 o
P JJ5¢
A
D NA o,
12 2 o e
. 82
av3iH
OINIONAOYHd3Y 4400934

6C

O3dIA

oNv30{—oNTsanHs3 | —

ce &L
/
Gc o9c VXA
0}

4™
‘ ‘, ,,Ilé! r& ; -:‘55;1 4
Y, 6 i g

* H
;:n';f’ Zw

S i
. A i:?}*

g’@‘w&i&w e Wed el

by
g
llja :ﬂ" % ‘f<

M
(R EN f



2125573

wdlQops --- A33dS
31di4l 1V Vivad DNIgH093H

d3SS3IUdWO0D 3SveE JNILL
40 NOILONAOYd3Y 40 FNL 1V
wdJ0006 2

V1va DNIQHOO3H AHVNIQHO
40 NOILONAOHd3YH 40 INIL 1V w8

wdi0081---vivad DNIGHOD3Y WNYa
a3sSS3IHdNO0I 3svg INIL
40 NOILONAOHd3YH 40 ANIL 1Y H3T17TOHLNOD
H3g9WNN
NOILVLiOYH OAY3S

J9S/WWH9°G---A33dS 40 TOHINOJ

31didl 1V Vivad ONIGHOO3H oNINNNY
d3SS3IHdNOD 3SVvE FNLL 3dVv1 40
40 NOILLONAOHd3Y 40 FNIL LV 104 1INOD

09S/AWIG G-

[

V1vd ONIQHOOIH AHVNIQHO Nd [ _co
40 NOILONAOHJIH 40 INIL 1V o
29S/WWIGY |- -- ﬁ./ £C dec
vivd ODNIGH0034d Oc
A3SS3AH4dNOD 3Sved FNILL Mq —
40 NOILONAOYd3H 40 JWIL 1V A3aHA ~gL 193 -
3dV1 av3H Y D¢
HNIDONAOHd3Y  pez
A o¢ cc

NOISNVYdX4 43009230

© ONINIL OddIA

e 6c



2125373

1 FRAME AT TIME OF /

TRIPLE /
SPEED d

|

|

|

S B C
Y ¥

FIG.5

¢

r:.-}‘“"? ‘."‘,..1. : K | = a o ot £ n . Oad

ﬁ *1 “"U\(' {.’L.‘? § ‘? i*l ﬁt ]’ o . 31. x:r : .!. ¥ ! ;‘3‘1' L ,,'?, f oy e f .
‘ S Wb bBL o L - oo
: e sserwln O s dferson



2125373

319VO

A0J)

9"

Ol

g“.\

s-~!
sdqwse

aon ‘034

cOl

sdqs |

— 1SYOavods

NOISS3HdWOD
JNIL

10

sdqinNg’1

IN3

0,0/

oo a8
Seiutnly

{ o NP LI
éiiﬁ..afw wedBEND
5 .

e



o
30*\,1 I

VIDEO

29

9

N

TAPE

20
\_/

AT TIME OF REPRODUCTION OF
TIME BASE COMPRESSED
RECORDING DATA:--1.88mnvsec

AT TIME OF REPRODUCTION OF
ORDINARY RECORDING DATA
--18.8mm/sec

AT TIME OF REPRODUCTION OF
TIME BASE COMPRESSED
RECORDING DATA AT TRIPLE
SPEED - -5.64mm/sec

AT TIME OF REPRODUCTION OF
TIME BASE COMPRESSED
RECORDING DATA
---800rpm

AT TIME OF REPRODUCTION OF
ORDINATY RECORDING DATA
---9000rpm

AT TIME OF REPRODUCTION OF
TIME BASE COMPRESSED
RECORDING DATA AT TRIPLE
SPEED -2700rpm

DISCRIMINATION
SIGNAL

10

DECODER REPRODUCING
HEAD
€@ 2
1
27 26 25 oq <3¢} 230 ( /
/ / ( / o — -
i ' ' 23 C ECC CHDEC
O-= DEBLOCKING FEXPANSIONFDEFRAMING 1
23b /32
MICROCOMPUTER
33 3 3/
1 CONTROL
i& { { 23 OF TAPE
DESHUFFLINGHDEFHAMINGl—— SO -
SERVO

! I~ CONTROLLER

CONTROL OF
ROTATION NUMBER

DRUM



	Page 1 - abstract
	Page 2 - abstract
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - description
	Page 17 - description
	Page 18 - description
	Page 19 - description
	Page 20 - description
	Page 21 - description
	Page 22 - description
	Page 23 - description
	Page 24 - description
	Page 25 - description
	Page 26 - description
	Page 27 - description
	Page 28 - claims
	Page 29 - claims
	Page 30 - claims
	Page 31 - claims
	Page 32 - claims
	Page 33 - claims
	Page 34 - drawings
	Page 35 - drawings
	Page 36 - drawings
	Page 37 - drawings
	Page 38 - drawings
	Page 39 - drawings
	Page 40 - abstract drawing

