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DESCRIPTION
Method and Apparatus for Recording Still and Moving Pictures
and Recording Medium for Recording Still and Moving Pictures
Technical Field

This invention relates to an apparatus and a method for
recording moving pictures and still pictures using a general-purpose
standard for encoding moving pictures, such as MPEG2; and a
recording medium having moving and still pictu.res recorded thereon.

Background Art

In Japanese Laying-Open patent Publication 3-34686, there is
disclosed a digital still picture signal recording/reproducing device
in which, as moving picture signals are recorded, desired still
picture signals are selected from video camera output signals and
recorded in a digital memory, such as RAM, and in which signals
sequentially read out from the digital m-eméry are divided into plural
tracks for recording on a.digital speech recording/reproducing
device.

In the digital still piéture signé,l recording/reproducing device,
the digitélly-recorded still picture signals are recorded along with
identification signals specifying that the digitized still picture
signals are signals other than speech signals, for demarcating the
digitally-recorded still picture signals from the digital speech
signals.

In the Japanese Laying-Open Patent publication 5-36205, there

is disclosed a magnetic recording device in which moving pictures
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can be imaged even during timer operation on the occasion of
imaging a still picture using a timer.

In the Japanese Laying-Open Patent publication 5-115053,
there is disclosed a magnetic recording device in which a specified
one of contiguous analog moving pictures is recorded as still
picture signals in a still picture recording area and the still picture
is also continuously recorded in the moving picture recording area
for enabling comprehension of the contents of the recorded still
picture at the time of reproduction of the moving picture.

In the 'Japanese Laying-Open Patent publication 7-193777,
there is disclosed a video camera capable of simultaneously
recording the moving picture and the still picture in which, if
recording release mode is selected during recording of the still
picture signals, the recording picture release mode is executed after
completely recording the still picture signals for not allowing
incomplete still picture to be left.

Meanwhile, in a conventional device for recording both the
moving and the still pictufe,_ the moving picturers are recorded as
analog signals on a mégnetic tape, whilst the still picture is
recorded as PCMed digital signals in a digital signal recording area.
Thus, two channels of the signal processing circuits, namely an
analog signal processing circuit for recording moving pictures a.nd
a digital signal processing ci-rcuit for recording still pictures, are
required, thus complicating the device structure. For reproducing

the recorded moving and still pictures, two reproducing circuits for
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coping with the two recording systems are required.

If a still picture is imaged during recording the moving
pictures, the same scene is recorded in duplicates by analog and
digital signals. If only a still picture is recorded, an analog signal
recording area for a moving picture is not used. In such case, the
recording capacity of the recording medium, such as a magnetic
tape, is not utilized effectively.

Moreover, if a still picture is imaged during recording of
moving pictures, the digital signals of the imaged still picture are
recorded in the speech signal recording area, so that, during
recording of digital signals of the still picture, speech recording is
interrupted.

Thus it may be contemplated to record on the recording
medium the moving picture and the still picture by the compression
system for moving pictures and by the compression system for still
pictures, respectively using such as MPEG standard, in order to
make common use of the recording device for recording the moving

picture and for recording the moving picture for enabling effective
utilization of the recording capacity of the recording medium as
well as preventing interruption of speech recording.

However, with the structure of simply recording compressed
data for moving pictures and that for still pictures, it becomes
difficult to selectively record only still pictures.

For overcoming.the above drawback, it is an object of the

present invention to provide a still/moving picture recording
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apparatus and a still/moving picture recording method in which a
common hardware structure is used for recording moving picltures
and still pictures and in which effective utilization can be made of
the recording capacity of the recording medium even in case moving
pictures are recorded together with a still picture, and a recording
medium for still and moving pictures having recorded thereon the
moving pictures together with still pictures.

It is another object of the present invention to provide an
apparatus and a méthod and a recording medium for moving/still
pictures for enabling only the still picture data to be selected and
reproduced.

Disclosure of the Invention
The still/moving picture recording apparatus according to the

present invention includes picture compressing means for

‘compressing input picture signals for conversion to picture data,

recording means for recording the picture data outputted by the
picture compressing means on a recording medium and picture
compression system switching means for switching the picture
compression parameters of the picture compression means between
those for moving picture-'recordin'g and those for still picture
recording for switching the picture compression system. With the
above picture compression system switching means, the compression
system is preferably switched for still picture recording to an intra-
frame encoding (I-picture) or to forward predictive encoding (P-

picture). Also, with the still/moving pictﬁre recording apparatus
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according to the present invention, the picture compression system
is automatically switched between that for moving picture recording
and that for still picture recording for recording compressed picture
data on the recording medium.

The still/moving picture recording apparatus according to the
present invention includes picture compression means for generating,
for the moving picture recording mode, picture data compressed
based on the co_m.préssion' parameters for moving picture recording,
and for generating, for thé still picture recording mode, compressed
picture data compressed based on compression parameters for still
picture recording, and recording means for recording picture data
generated by the picture compression means on an exchangeable
recording medium. Picture data inclusive of the still picture
recording mode information specifying that the picture is a still
picture is recorded on the recording medium f.'o'r the still picture
recording mode. The still picture recording mode information
specifying that the picture recorded is the still picture may be such
information in which the quantization coefficient of the first macro-
block of picture data compression-encoded in accordance with the
MPEG standard is fixed at a specified value. The compression
parameters for still picture are set in meeting with for example the
magnitude of the motion vector or the input picture position.

In the still/moving picture recording method wherein picture
compression parameters are switched between those for moving

picture recording and those for still picture recording, input picture
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signals are converted into compressed picture data by a picture
compression system different between one for moving picture
recording and one for still picture recording, and the compressed
picture data is recorded on a recording medium. With the
still/moving recording method, the picture compression system is
switched during still picture recording to intra-picture encoding or
to forward predictive encoding for converting the input picture
signals to compressed picture data which is recorded on the
recording medium.

In the still picture recording method according to the present
invention, picture data compressed based on compression parameters
for moving picture recording is generated for a moving picture
recording mode for recording on a recording medium and picture
data compressed based on compression parameters for still picture
recording is generated for a still picture recording mode for
recording on the recording medium along with the still picture
recording mode information specifying that the picture recorded in
a still picture. With the present still/moving picture recording
method, the compression parameters for still picture provide that,
in compression encoding by MPEG as a standard -fo.r encoding, the
quantizafion coefficient of th-e initial macro-block of picture data be
fixed at a pre-set specified value, and the information in which the
quantization coefficient of the initial macro-block of picture data is
fixed at a pre-set specified value is used as the still picture

recording mode information. The compression parameters for still
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picture ére set in meeting with for example the magnitude of the
motion vector or the input picture position.

The still/moving picture recording medium according to the
present invention has a moving picture recording area and a still
picture recording area having recorded therein compressed picture
data obtained by switching the picture compression parameters for
converting input picture signals by picture compression systems
different for moving picture recording and for still picture
recording.

The still/moving picture recording medium according to the
present invention has a moving picture recording area and a still
picture recording area. The moving picture recording area has
recorded therein picture data compressed based on compression
parameters for moving picture recording while the still picture
recording area has recorded therein picture data compressed based
on compression parameters for still picture recording as well as the.
still picture recording mode information specifying that the picture
data recorded is a still picture.

Brief Description of the Drawings

Fig.1 is a block diagram showing an illustrative structure of
a still/moving picture rec.ording device according to the present
invention.

Fig.2 is a block diagram showing another illustrative structure
of a still/moving picture recording device according to the present

invention.
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Fig.3 is a block diagram showingla specified illustrative
strﬁcture of "a still/moving picture recording/reproducing device
according to the present invention.

Fig.4 is a flowchart for illustratihg a sequence of .operations
for determining quantization parameters supplied to a pict_ure
" compression/expansion processor by a controller of the sltill/moving
picture recording/reprodﬁcing device shown in Fig.3.

Best-Mode for Carrying out the Invention

Referring to the drawings, preferred embodiments of the
present invention will be explained in detail.

The still/moving picture recording device according to the
present invention is configured as shown for example in the block
diagram of Fig.1.

A still/moving picture recording device shown in Fig.1 includes
a speech input device 2, a speech compression device 3, as a speech
processing device, for converting an input speech signal outputted
by the speech input device 2 into speech data, a speech input device
4, a picture compression device 5 for comﬁressing picture data
outputted by the speech input device 4 for conversion to picture
data, a recording data generating device 6 for transiently storing
picture data outputted by the speech compression device 3 and
picture data outputted by the picture compression device 5,
. packeting the transiently stored speech data and picture data for
generating packet data and for outputting the packet data, a

recording device 7 for recording the packet data outputted by the



9

recording data generating device 6 on an exchangeable recording
medium 8, and a picture compression system switching device 10 for
switching picture compression parameters prescribing the picture
compression operating-conditions for the picture compression device
5 for recording moving pictures to those for still pictures and vice
" versa for switching the picture compression systems.

The speech input device 2 includes a microphone and speech
signal processing circuit for amplifying speech signals collected by
the microphone. The speech compression device 3 includes an
encoding circuit for speech for converting the input speech signal
into digital signals and subsequently compressing the converted
digital signals for outputting speech data. The picture input deice
4 includes an imaging optical system, an imaging system, such as
CCD, and a picture signal processing circuit for performing various
analog signal processing operations on the imaged picture signals.

The picture compression device 5 includes an encoding circuit
for MPEG2, as an example. The picture compression device 5 is
designed for compressing a picture under picture compressing
conditions designated by the compression parameters supplied from
the picture compression system switching device 10.

The .recording data generating device 6 includes a memory for
transient storage of speech data and picture data and a data
processing circuit for packetiﬁg the transiently stored data.

The recording device 7 has a recording medium loading unit

for loading exchangeable recording mediums, such as tapes, discs or
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memory cards, and a recording circuit for recording packet data on
the loaded recording medium. The recording device 7 records packet
data furnished by the recording data generating unit 6 on the
exchangeable recording mediums 8.

The picture compression system changeover device 10 includes
a compression parameter storage unit 11 for moving pictures, having
stored therein compression parameters for recording moving
pictures, a compression parameter storage unit 12 for still pictures,-
having stored therein .compression parameters for recording still
pictures, a parameter selection circuit 13 for selecting parameters
supplied to the picture compression device 5, and a CPU 16 for
monitoring the operating states of a moving picture recording button
14 and a still picture recording button 15 for determining the
recording mode and for controlling the selective switching operation
of the parameter selecting circuit 13 based on the selected recording
~mode so that the compression parameters for recording moving
pictures and those for recording still pictures will be supplied to
the picture compression device 5 during recording of the moving
pictures and during recording of the still pictures, respectively.

The compression parameters for moving pictures prescribe the
compressi.on ratio larger than those for still pictures. The
compression parameters for moving pictures permit all of the three
sorts of encoding of intra-coded frames (I-pictures), forward
predictivé encoding (P-pictures) and bidirectional predictive coding

(B-frames). The compression parameters for moving pictures are set
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at the time of generating the picture compression data for moving
pictures so that the quantization coefficients of the initial macro-
block will be other than 1.

The ¢ompression parameters for still pictures prescribe the
compression ratio smaller than those for moving pictures. The
compression parameters for rrioving pictures are basically intended
for intra-coded frames (I-pictures) on the condition that, if still
picture recording is requested consecutively within a pre-set time,
picture encoding may be carried out by forward predictive encoding
(P-pictures). When compressed picture data for still pictures is
generated, the quantization'coef-ficient of the first macro-block of
the compressed parameters for still pictures is set to unity (1).

If the recording button for recording 14 is pressed down, the
CPU 16 judges the mode to be that for recording moving pictures
and controls the parameter selecting button 13 to supply the

compressed parameters for recording moving pictures to the picture
compression device 5. If the moving picture recording button 14
continues to be press.ed down, the CPU 16 continues the recording
of moving pictures. |

If the still picture recording button 15 is pressed down, the
CPU 16 jﬁdges the mode to be that for recording still pictures and
controls the parameter selecting button 13 to supply the compressed
parameters for recording still pictures to the picture compression
device 5. At a time point a one-frame still picture has been

recorded as from a time point of detecting the pressing of the still
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picture recording button 15, the CPU 16 causes the still picture
recording mode to be terminated. The arrangement may be so made
that, during the time the still picture recording button 15 is
pressed down, the still picture recording will be continued for the
number of frames per unit time which is the same as or lesser than
" the moving picture recording time. That is, during the time the still
picture recording button 15 is pressed down, still pictures continue
to be recorded at a rate of 1 to 30 frames per second.

If, during the time the moving picture recording button 14 is
pressed down such that the recording is going on under the ﬂloving
picture recording mode, the still picture recording button 15 is
pressed down, the CPU 16 switches the picture compression
parameters from those for the moving picture to those for the still
picture for one fré,me period. The CPU 16 may be configured so
that the still picture recording mode will be continued during the
time of pressing of the still picture recording button 15.

The picture compression device 5 compresses the input picture
signals, based on the pictﬁre compression parameters supplied from
the picture compression system switching device 10, for converting
the input picture signals into picture data. When generating picture
compressi.on data for still pictures based in the compression
parameters for recording still pictures, the picture compression
device 5 sets the quantization coefficient of the first macr-o-block
to unity (1). When generating picture compression data for still

pictures based on the compression parameters for recording still
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pictures, the picture compressio‘n.dev.ice 5 sets the quantization
coefficien.t of the first macro-block to other than unity (1).

By recording on the recording medium ‘whether or not
recording has been done in the still picture recording mode or in
the moving picture recording mode, depending on whether or not the
quantization coefficient of the initial macro-bloc is set to 1, it
becomes possible to automatically select and reproduce only the still
picture data during reproduction.

The operation of the still/moving picture recording device 1
according to the present invention will hereinafter be explained. On
pressing the moving picture recording button 14, the CPU 16 in the
picture compression system switching device 10 judges the mode to
be the moving picture recording.mode and furnishes the compression
parameters for recording moving pictures to the picture
compression device 5. Based on the compression parameters for
recording moving pictures, the picture compression device 5
compresses the input picture for outputting the compressed picture
data. The recording.data generating device 6 packets speech data
outputted by the speech compression device 3 and picture data
outputted by the picture compressioh device 5 to supply the
packeted -data to the recording device 7. The recording device 7
records the packet data on an exchangeable recording medium 8,
such as a tape, disc or a memory card. This effects recbrding of
moving pictures.

If the still picture recording button 15 is pressed, the CPU 16
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in the picture compression system switching device 10 judges the
mode to be a still picture recording mode, and furnishes the
compression parameters for recording still pictures to the picture
compression devi'ce 5. Based on the compression parameters for
recording still pictures, the picture compression device 5 compresses
the input picture for one frame to output the compressed picture
data. The compressed one-frame pictufe data is packeted by the
recording data generating device 6 and fﬁrnished to the recording
device 7 for recording on the exchangeable recording medium 8.

If the sti_ll picture recording button 15 is pressed down during
the recording of moving pictures, the CPU 16 in the picture
compression system device 10 switches the picture compression
parameters supplied to the picture compression device 5 from those
for moving picture to those for still pictures only during one-frame
period. Thus, the picture compression device 5 reverts to the state
of compressing the moving pictures after compressing the input
picture based on the still picture recording compression parameters
for one frame period as from the compressed state for moving
pictures. The picture data, sequentially outputted by the picture
compression device 5, is pac.keted by the recording data generating
device 6 a.nd thence supplied to the recording device 7 for recording
on the exchangeable recording medium 8.

Since only the compression parameters are modified for one
frame period of recording still picture, even if the still picture is

recorded during recording the moving pictures, but the series of
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moving picture recording operations are not discontinued so that
still picture can be recor_deﬂ without interrupting the recording of
moving pictures. Consequently, the speech recording is not
interrupted during recording of the moving pictures. Moreover, if
the moving and still pictures are recorded simultaneously, the
moving and still pictures are not recorded in separate areas, but
simply the compression system for one-frame picture is modified for
recording the one-frame still picture, so that the recording capacity
of the recording medium can be exploited effectively without
wastage. Also, since the one-frame input picture is recorded in the
still picture recording mode with a low picture compression ratio
as an encoded frame reproducible within the frame itself, such as
the intra-frame coded frame (I-picture), a still picture can be
rec.orded to a high picture quality.

In addition, since the present still picture recording device 1
records on the recording medium data indicating whether the
recording is by the still picture recording mode or by the mo%ring
picture recording mode depending on whether or not the
quantization coefficient of the initial macro-block of picture data is
fixed at 1, it becomes possible to select and reproduce only the still
picture da;ta automatically. That is, the recording medium 8 having
recorded thereon still and moving pictures in a commingled state by
the above-described still/moving picture recording device 1, is a
still/moving piéture recording medium having a moving picture

recording area having recorded therein compressed picture data
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compressed based on the compression parameters for recording
moving pictures and a still/moving picture recording area having
recorded therein compressed picture data compressed based on the
compression parameters for recording still pictures along with the
still picture recording mode information specifying that the
compressed picture data are those for a still picture.

In the configuration of Fig.1l, the picture compression system
switching device 10 has the compression parameters for recording
moving pictures and those for recording a still picture and the
compression parameters conforming to the recording mode are
supplied from the picture compression system switching device 10
to the picture compression deviqe 5. However, an arrangement may
also be made so that compression parameters for recording moving
pictures and those for recording still pictures are provided on the
side of the picture compression device 5 and so that a recording
mode command indicating whether the recording mode is that for the
moving pictures or that for the still picture is supplied from the
picture compression system switching device 10 to the picture
compression device 5 which then switches the picture compression
system depending on the supplied recording mode command.

The 'still/moving picture'recording device 21, according to the
present invention, may be configured as shown for example in Fig.2.

The still/moving picture recording device 2, shown in Fig.2, -
includes a speech input device 22, a speech compression device 23

for converting the input speech signal outputted by the speech input
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device 22 into speech data, a speech input device 24, a picture
compression device 25 for compressing the input picture signals
outputted by the picture input device 24 for conversion to picture
data, a recording data generating unit 26 for tra.nsiently s.toring
speech data outputted by the speech compression device 23 and the
picture data outputted bly the picture compression device 25 and for
packeting the transiently stored speech and picture data to form
.packeted output data, a recording device 27 for recording packet
data supplied by the recording.data generating device 26 on the
exchangeable recording medium, and a picture compression system
switching device 30 for switching the picture compression
parameters prescribing the conditions for picture compression
operation of the picture compression device 25 between those for
the recording of moving pictures and those for recording a still
picture for SWitéhing the picture compression system.

The speech input device 22 includes a microphone and a speech
signal processing circuit for amplifying the speech signals collected
by the microphone. The speech compression device 23 includes an
encoding circuit for speech adapted for converting the input speech
signal into a digital signal and subsequently compressing the digital
signal fof outputting speech data. The picture input device 24
‘includes an.imaging optical system, an im'aging element, such as
CCD and a pictu_re signal processing circuit for performing a
variety of analog signal processing op'erations' on the imaged

picture signals.
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The picture compression device 25 includes, for example, an
encoding circuit for MPEG2. This picture compression device 25
is configured for compressing a picture under picture compressing
conditions specified by the compression parameters suppled from the
picture compression system switching device 30. |

The recording data generating device 26 includes a memory for
transiently storing speech data and picture _data and a data
processing circuit for packeting the transiently stored speech and
picture data.

The storage device 27 includes a recording medium mounting
unit for loading the exchangeable recording mediums, such as a
tape, disc or a memory card, and a recording circuit for recording
packet data in the loaded recording medium. The recording device
records packet data supplied from the recording data generating unit
26 on the exchangeable recording medium.

- The picture compression system switching device 30 includes
a compression parameter decision unit for a moving picture 31 for
determining the compression parameter for the moving picture, a
compression parameter decision unit for still pictﬁre 32 for
determining compression parameters for still pictures, a moving
picture flt.zg writing unit 33 fed with an output of the compression
parameter decision unit for a moving picture 31, a still picture flag
writing unit 34 supplied with an output of the compression
parameter decision unit for still picture 32, a parameter selection

circuit 35 for selecting parameters supplied to the picture
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compression device 25, and a CPU 38 for moni.toring the operating
state of the moving Ipicture recording button 36 and the still picture
recording button 37 for determining the recording mode and for
controlling the selective switching of the parametei‘ selection circuit
35, so that, based on the determined recording mode, the
' compression parameters for moving picture recording and those for
still picture recording will be supplied to the picture compression
device 25 during recording the moving and still pictures,
respectively. |

Based on the generated encoded data volume sent from the
picture compression device 25 and on the picture activity, the
cqm‘pression .parame.ter decision unit for a moving picture .31
determines the compression parameters for recording the moving
picture. The compression parameters for moving pictures prescribe
a compression rate larger than fhose for still picture. The
compression parameters for moving pictures permit encoding of all
three types of encoding, that is intra-coded frame (I-picture),
forward prediction encoded frame (P-picture) and backward
predictive encoded-franie (B-picture). The moving picture flag
writing unit 11, supplied with the output of the compression
parameter. decision unit for moving picture 31 compulsorily change
the compression parameters for the moving picture to ‘2’ so that the
quantization coefficient of the leading macro-block of the picture
will be other than ‘1’ for enabling the picture to be identified as

the moving picture during reproduction.
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The compression parameter decision unit for still picture 32
determines the compression parameters for recording the moving
picture based on the data volume from the picture compression
device 25 and on picture activity. The compression parameters for
still picture prescribe a compression rate smaller than those for still
picture. The compression parameters for still piéture are basically
designed for intra-frame coded frame (I-frame) and allow for picture
encoding by the forward predictive-coded frame (P-picture) if
recording of still pictures is requested on end in a pre-set time
duration. The still picture flag writing unit 34, supplied with the
output of the compression parameter decision unit for still picture
34, compulsorily changes the compression paraméters for tﬁe moving
picture to ‘2 so that the quantization coefficient of the leading
macro-block of the picture will be other than ‘1’ for enabling the
picture to be identified as the still picture during reproduction.

If the moving picture recordiﬂg button 36 is pressed down, the
CPU 38 judges the recording mode to be the moving picture
recording mode and controls the parameter selection circuit 35 to
supply the compression parameters for moving picture recording to
the picture compression device 25. The CPU 38 manages control to
continue ﬁoving picture recording as long as the moving picture
recording button 36 remains in the_ pr_'essed-down state.

If the recording button for still picture 37 is pressed own, the -
CPU 38 judges the recording mode to be the still picture recording

mode and causes the compression parameters for still picture to be
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supplied via parameter selection circuit 35 to the picture
compression device 25. The CPU 38 terminates the still picture
recording mode at a time point a one-frame still picture has been
recorded as from the time point of detection of pressing down of
the still picture recording button 37. The arrangement may be made
so that, as long as the still picture recording button 35 is pressed
down, still picture recording will be continued with a number of
frames per unit time equal to that for moving picture recording or
with a number of frames_pe'r unit time smaller than that for moving
picture recording.

If the still picture recording button 37 is pressed own in the
state in which the moving picture recording button 36 is pressed
down and the recording 1s going on with the moving picture
recording mode, the CPU 38 switches the compression parameters
for one frame from those for moving pictufes to those for still
pictures. MeanWhile, the CPU 38 may cause the still picture
recording mode to be continued as long as the still picture
recording button 37 is pressed down. |

Based on the picture compression parameters supplied from the
picture compression system switching device 30, the picture
compressi.on device 25 comp.resses the input picture signals for
conversion to picture data. Wheﬁ generating the picture compression
data for still picture based on the .compression parameters supplied
from the picture compression system switching device 30, the

picture compiession device 25 sets the quantization coefficient of
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the first macro-block to ‘1. When generating the picture
compression data for moving picture based on the compression
parameters for moving picture recording, the picture compression
device 25 sets the quantization coefficient of the first macro-block
to other than ‘17, |

By recording on the recording medium whether or not
recording has been made with the still picture recording mode or
with the moving picture recording mode depending on whether the
quantization coefficient of the first macro-block has been set to ‘1’
it becomes possible to automatically select and reproduce only the
still picture data duriﬁg reproduction. |

The operation of the still/moving picture recording device 21
according td the present invention will be explained. If the moving
picture recording button 36 is pressed down, the CPU 38 in the
picture compression system switching device 30 judges the recording
mode to be the moving picture recording mode to send the
compression parameters for moving picture recording to the picture
compre;ssion device 25. | The picture compression device 25
compresses the input picture based on the compression parameters
for moving picture recording and outputs the compressed picture
data.'The-recording data generating device 26 packets the speech
data outputted by the speech compression device 23 and the picture
data outputted by the picture compression device 25 to supply the
resulting packet data to the recording device 27. The recording

device 27 records the packet data on an exchangeable recording
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medium 28, such as a tape, disc or a memory card. This effects
recording of moving pictureé,

If the still picture recording button 15 is pressed, the CPU 38
in the picture compression system switching device 30 judges the
mode to be a still picture~recording mode, and furnishes the
" compression parameters for recording still pictures to the picture
compression device 25. Based on the compression parameters for
recording 'still pictures, the picture compression device 25
compresses the input picture for one frame to output the compressed
picture data. The compressed one-frame picture data is packeted by
the recording data generating device 26 and furnished to the
recording device 7 for recording on the exchangeable recording
medium 28. | |

If the still picture recording button 37 is pressed down during
the recording of moving pictures, the CPU 38 in the picture
.com_pression system switching device 30 switches the picture
compression parameters supplied to the picture compression device
25 from those for moving picture to those for still pictures only
during one-frame period. Thus, the picture compression device 25
reverts to the state of compressing the moving pictures after
compressiﬁg the input picture based on the still picture recording
compression parameters for one frame as from the compressed state
for moving pictures. The picture data, sequentially outputted by the
picture compression device, is packeted by the recording data

generating device 26 and thence supplied to the recording device 27
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for recording on the exchangeable recording medium 28.

Since only the compression parameters are modified for one
frame period of recording still picture, even if still picture is
recorded during recording the moving pictures, but the series of
moving picture recording operations are not discontinued, so that
still picture can be recorded without interrupting the recording of
ming pictures. Consequently, the speech recording is not
interrupted during recording of the moving pictures. Moreover, if
the moving and still pictures are recorded simultaneously, the
moving and still pictures are not recorded in separate areas, but
simply the compression system for one-frame pictufe is modified for
recording the one-frame _still picture, so that the recording capacity
of the récdrding medium can be exploited effectively without
wastage. Also, since the one-frame input picture is recorded in the
still picture recording mode with low picture compression ratio as
an encoded frame reproducible within the frame itself, such as the
intra-frame coed frame (I-picture), a still picture can be recorded
to a high picture quality.

In addition, the present still/moving picture recording device
1 records on the recording medium data specifying whether the
.recording.is by the still picture recording mode or by the moving
picture recording mode, depending on whether or not the
quantization coefficient of the initial macro-block of picture data is
fixed at 1, so that it becomes possible to select and reproduce only

the still picture data automatically.
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In the configuratioh of Fig.2, the picture compression system
switching device 30 has the compression parameters for recording
moving pictﬂre,s_ and those for recording a still picture and the
compression parameters conforming to the current recording mode
are supplied from the picture compression system switching device
30 to the picture compression device 25. However, an arrangement
may also be made so that -compression parameters for recording
moving pictures and those for recording still pictures are provided
on the side of the picture compression device 25 and so that a
recording mode command indicating whether the recording mode is
that for the moving pictures or that for the still picture is supplied
from the picture compression system switching device 30 to the
picture compression device 25 which then switches the picture
compression system depending on the supplied recording mode
command.

An illustrative example of the still/moving picture
recording/reproducing device according to the present invention
will be explained by referring to Fig.3. |

A still/moving picture recording/reproducing device 100, shown
in Fig.3, has the function of recording/reproducing speech and
picture si.gnals, and includes a speech input/output unit 111 for
inputting/outputting the speech signal, a speech
compression/expansion processor 112 connected to the speech
input/output wunit 111, a picture input/output unit. 113 for

inputting/outputting picture signals, a picture compression/expansion
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processor 114 connected to the picture input/output unit 113, a
buffer memory unft 115 <connected to the speech
compression/expansion -processor 112 and to the picture
compression/expansion processof 114, a recording/reproducing unit
116 connected to the buffer memory unit 115 and a controller 117
" for controlling the above components.

Théﬁ speech input/output unit 111 includes an input amplifier
circuit for amplifying the speech signal collected by a microphone
not shown, to a pre-set level and an output amplifier for circuit
for amplifying the output speech signal to a pre-set level.

The speech compression/expansion processor 112 has its
operating mode switched by the controller 117 so that it operates
during the recording mode for digitizing the input speech signal and
subsequently high-efficiency encodes the digitized data, by way of
data compression, while operating during the playback mode for
expanding the compressed speech data for subsequently converting
the compressed speech signals .into analog signals. The speech
compression/expansion processor 112 includes an AD/DA converter
circuit 121, an encoding/decoding circuit 122 for
compression/expansion and an interfacing circuit 123. The speech
com-pressibn/expansion processor 112 has its operating mode
switched by the controller 117 between an input mode and an output
mode so that the compression mode and the expansion mode will be
set during the input mode and during the output mode, respectively.

As the high-efficiency encoding compression system in the
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speech compression/expansion processor 112, two systems; namely
the sub-band coding exploiting the psychoacoustic characteristics of
the human auditory system (auditory masking effect and minimum
audibility characteristics) or adaptive transform acoustic coding
(ATRAC), are used.

In the speech compression/expansion processor 112, the AD/DA’
converter circuit 121 digitizes analog speech signals entered thereto
via the speech input/output unit 111 during the compression mode-
to transmit the digital speech signals to the encoding/decoding
circuit 122 for compression/expansion. Also, the AD/DA converter
circuit 121 converts the digital speech signals supplied during the
expansion mode from the encoding/decoding circuit 122 for
compression/ expansion into analog signals to output analog speech
_signals via the speech input/output unit 111. During the compression
mode, the encoding/decoding circuit 122 for compression/ expansion
encodes the digital speech signals supplied thereto from the speech. -
input/output unit 111 via AD/DA c.onvérter circuit 121 in
accordance with the ATRAC2 system by way of data compression for
routing the compressed speech data via interfacing circuit 123 to
the buffer memory unit 115. Moreover, during the expansion mode,
the encociing/decoding circuit 122 for compression/ ‘expansion
decodes the compressed speech data supplied thereto via interfacing
circuit 123 as an opposite operation to encoding for supplying
digital speech signals to the AD/DA converter circuit 121.

The picture input/output unit 113 includes an imaging unit
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124, an imaging signal processor 125 and a picture signal output.
processor 126 and has its operaiing mode switched by the controller
117 between the input mode and the output mode.

The imaging unit 124 in the picture input/output .unit 113
includes a;n imaging lens 127 on which falls an imaging light beam,
" a CCD image sensor 128 for imaging an object image via imaging
lens 127, an analog signal processing circuit 129 for taking out
imagi.ng signals from the CCD image sensor 128 for amplifying the
imaging signal thus taken out to a pre-set level, and a timing
generator 130 for supplying clock signals to the analog signal
processing circuit 129, The CCD image sensor 128 is a two-
dimensional color image sensor made up of, for example, 768
horizontal pixels by 494 vertical pixels, and outputs imaging signals
color-coded by a color coding filter of the prime colors (R, G and
- B) or complementary colors (Ye, Cy and Mg). The analog signal
processing circuit 129 takes our from the CCD image sensor 128 the
imaging signals freed of the reset noise by correlated double
sampling and amplifies the imaging signals to a pre-set level by
AGC to transniit the amplified imaging signal to the imaging signal
processor 125.

Meaﬁwhile, the timing generator 130 of the imaging unit 124
generates various clocks required for driving the CCD image sensor
128, for correlative double sampling in the analog signal processing
circuit 129 and for driving the imaging signal processor 125 as later

explained, using the original oscillation of 14.318 MHZ (4 fsc).
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The imaging signal processor 125 in the picture input/output
unit 113 includes an A/D converter circuit 131 supplied with
imaging signals from the imager 124, a digital signal processor 132
supplied with the digital imaging signals from the A/D convertef
131, a delay circuit 133 connected to the digital signal processor
" 132 and a rate converter circuit 134.

‘The A/D converter circuit 131 digitizes the imaging signals
from the imaging unit 124 and routes the resulting imaging signals
to the digital signal processor 132. The digital signal processor 132
decodes the digital imaging signals supplied from the imager 124 via
A/D converter 131 in association with the color coding by the color
coding filter of the CCD image sensor 128, using a delay circuit
133, for regenerating the luminance signal Y and the chroma signal
Cr pursuant to the NTSC system. The rate convertor circuit 134
executes rate conver_sion of changing over the sampling frequency
of the luminance signal Y and the chroma signal Cr/Cb board
generated by the digital signal processor 132 from 14.318 MHZ to
13.5 MHZ for generating the luminance signal Y and the chroma
signal Cr/Cb pursuant to CCIR601. |

In the picture input/output unit 113, the imaging unit 124 and
the imagiﬁg signal processor 125 operate during the input mode.
The imaging signal ﬁrocessor 125 generates, from the imaging
signals generated by the imaging unit 124, the digital picture signals
Y/Cr/Cb pursuant to the CCIR601, and outputs the signal Y/Cr/Cb

to the picture signal output processor 126 and to the picture
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compressing/expansion processor 114, |

The picture signal output processor 126 of the picture
input/output unit 113 includes a mixer circuit 136, fed with the
digital pic.ture signals Y/Cr/Cb geherated by the imaging signal
processor 125? pursuant to CCIR601, digital pictﬁre signals Y/Cr/Cb
generated by the picture compression/expansion processor 114 as
later explained, pursuant to CCIR601, and a tube surface display
signal generated by a tube surface dispiay signal generating circuit
135. The picture signal output processor 126 also includes a palette
RAM 137 connected to the tube surface display signal generating
circuit 135, an NTSC encoding circuit 138 connected to the mixer
circuit 136 and a D/A converfer circuit 139 connected to the NTSC
encoding circuit 138,

The mixer circuit 136 of the picture input/output unit 113 is
used for superimposing a tube surface display signal generated by
the tube surface display signal generating circuit 135 on the digital
picture signals Y/Cr/Cb, pursuant to CCIR601, generated by the
 picture signal processor 125 or the picture compression/expansion
processor 114 The NTSC encoding circuit 138 encodes the digital
picture signals Y/Cr/Cb pursuant to CCIR601 supplied by the
picture siénal précessor 125 or the picture compression/expansion
processor 114 via ﬁixer circuit 136 to digital picture signals
pursuant to NTSC to transmit the resulting digital picture signals
to the D/A converter circuit 139. The D/A converter circuit 139

converts the digital picture signals supplied from the NTSC
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encoding circuit 138 into analog picture signals which are outputted
to for example a monitor device, not shown.

The picture compression/ expansion processor 114. has its
operating mode changed over by the controller 117 so that it
operates as a data compression device of high-efficiency encoding
or compression for the recording mode, by way of data compression,
while operating as a data expansion device of expanding the
compressed picture data during the playbaék mode. The picture
compression/éxpansion processor 114 is made up of a motion
detection circuit 141 and an encoder/decoder circuit 142 for
compression/ expansion and has its operating mode changed over by
the controller 117 to an input mode or to an output mode or vice
versa such that the compression mode and the expansion mode are
set for the input mode and for the output mode, respectively.

As the high-efficiency encoding compression system in the
picture compression/expansion processor 114, the MPEG (Moving
Picture Experts Group) 2 system exploiting correlation of picture
signals is used. With the MPEG2 system, the inter-frame difference
of picture signals is taken for lowering redundancy along the time
axis and subsequently the orthogonal transform technique such as
discrete c.osine_ transform is used for lowering redundancy along the
spatial axis for high-efficiency encoding the video signals. With the
MPEG system, a group consisting of a number of moving pictures
is termed a group-of-pictures (GOP) and picture reproduction is

carried out on the GOP basis. The pictures in a GOP are roughly
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classified into an I-picture, a P-picture and a B-picture, with the
picture signals of each frame being encoded as one such picture
tlype.

In the picture compression/expansion processor 114, the
encoder/decoder circuit 142 for compression/expansion encodes the
" digital picture signals Y/Cr/Cb pursuant to CCIR601, supplied from
the picture input/output unit 113 via motion detection circuit 141
for the compression mode, in accordance with the MPEG2 system,
by way of data compression, for generating compfessed picture data,
which is then suppliéd to the buffer memory unit 115. The amount
of generated bits is fed back from the encoder/decoder circuit 142
to the motion detection circuit 141 for effecting rate control.
Picture data is compressed under the picture compression conditions
designated by the compression parameters supplied from the
controller 117. The encoder/decoder circuit 142 for
compres-éion/expansion decodes the compressed picture data from the
buffer memory unit 115 as a counterpart operation to encoding for
generating digital picture signals Y/Cr/Cb pursuant to CCIR601 for
supplying the generated picture signals to the mixer circuit 136 of
the picture input/output unit 113. The amount of generated bits is
fed back_. from the encoder/decoder circuit 142 to the motion
detection circuit 141 for effecting rate control.

The buffer memory ﬁnit 115, used for transiently storing
compressed speech data and compressed =~ picture data

recorded/reproduced by the recording/reproducing'unit 116, is made
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up of a buffer coitfoller 151 and a cache memory 152 and is
switched between the input and output modes by the controller 117.

If the input mode is set by the controller 117, the buffer
controller 151 of the buffer memory unit 115 transiently stores
compressed speech data supplied from the speech
" compression/expansion processor 112 and compressed picture data
supplied from the picture compression/expansion processing unit
114 in the cache memory 152 and packets the compressed speech
data and the compressed picture data to form packet data which is
supplied to the recbrding/reproducing unit 116. If the output mode
is set by the controller 117, the buffer controller 151 transiently
stores the packet data from the recording/reproducing unit 116 in
the cache memory 152 for separately supplying the compressed
speech data and the compressed picture data to the speech
compression/expansion processor 112 and to the picture
compression/expansion processor 114,'respective_ly.

The recording/reproducing unit 116 records/reproduces picture
and speech data, using a magneto-optical disc 160, having a double
spiral track as proposed i\n our co-pending Japanese Patent
Applications Nos.8-67880 or 9-142664, as a recording medium. The
recording)reproducing unit 116 includes a recording unit 162 and a
reproducing unit 163, 'connected via an interfacing circuit 161 to the
buffer memory unit 115, and has its operating mode changed over

by the controller 117.

In the recording/reproducing unit 116, the recording unit 162
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includes a recording encoder 164, fed with the packet data from the
buffer memory unit 115 via interfacing circuit 161, a recording
driver 165 driven by an output of the recording encoder 164 and
a magnetic head 166 excited by the recording driver 165. The
reproducing unit 163 is made up of an optical head 167 arranged
: facing the magnetic head 166 with the magneto-optic.al disc 160 in-
‘between, a playback amplifier 168 connected to the optical head
167', an A/D converter 170 and an ADIP decoder 169, fed with
playback signals by the optical head 167 via playback amplifier 168,
a viterbi decoding circuit 171 fed with an output of the A/D
converter circuit 170, and a piayback‘_gncoder 172 fed with outputs
of the address in pre-groove decoder (ADIP decoder) 169 and the
viterbi decoding circuit 171.

By the recording mode being set by the controller 117 for the
input mode in the recorder 162 in the recording/reproducing unit
116, the packet data from the buffer memory unit 115 is fed to the
recording encoder 164 via interfacing circuit 161. By the packet
data being modulated and by the resulting modulated output driving
the recording driver 165, the recording encoder 164 energizes the
magnetic head 166 in keeping with packet data. In the
recording/‘reproducing unit 116, the laser light illuminated on the
magneto-optical disc 160 from the optical head 167 of the
reproducing unit 163 arranged facing the magnetic head 166 with
the magneto-optical disc 160 in-between is switched for the

recording mode to the recording light volume for raising the
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temperature of the magneto-optical recording layer of the magneto-
optical disc 160 to tlie Curie temperatufe by laser light illumination.
Under this condition, the magnetic head 166 is energized for
magnetic field modulation recording the packet data on the magneto--
optical recording layer of the magneto-optical disc 160.

By the playback mode being set for the output mode in the
playback unit 163 in the recprding/repro.ducing unit 116 by fhe
controller 117, the laser light illuminated from the optical head 167
to the magneto-optical disc 160 is switched to the playback light
volume. The optical head 167 radiates the laser light of the
playback light volume to the magneto-optical recording layer of the
magneto-optical disc 160 and detects the reflected light for
reproducing the playback signal. The playback signals generated by
the optical head 167 are supplied via playback amplifier 168 to the
A/D converter circuit 170 and to the ADIP decoder 169. The
playback signals supplied to the A/D converter circuit 170 are
digitized and viterbi-decoded by the viterbi decoding circuit 171 to
give playback data. The viterbi decoding circuit 171 furnishes the
viterbi-decoded playback data to the reprdd'ucing encoder 172. The
ADIP decoder 169 decodes the address information recorded as
ADIP sigﬁal by for example bi-phase modulating the wobbling of
the groove of the magneto-optical disc 160 from the playback
signals and furnishes the decoded address information to the
reproducing encoder 172. The playbéck encoder 172 demodulates the

playback data in association with the encoding performed by the
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recording encoder 164 of the recording/reproducing unit 116 for
reproducing the packét data which is supplied via interfacing circuit
116 to the buffer memory unit 15.

| The controller 117 is comprised of a micro-processor 180 and
operates as a system controller for switching the operation of the
speech compression/expansion processor 112, picture input/output
unit 113, picture compression/expansion processing unit 114, buffer
memory unit 115 and the recording/reprodﬁcing unit 116.

The micro-processor 180 in the controller 117 accepts an
operating input of a still picture recordihg button 181 or a moving
picture fecording button 182 to switch between the still picture
mode and the moving picture mode and determines the picture
compression parameters, that is quantization parameters, supplied to
the picture compression/expansion processor 114, in accordance with
the flowchart shown in Fig.4.

That is, the micro-processor 180 of the controller 117
determines the data volume allocated to a frame at step S1 as
follows: That is, if rate control is exebuted on the GOP basis, the
total number of GOP-based data is found from the bit rate and the
data volume so far used is subtracted from the total number of data
to find th'e residual data volume. The numbers of the residual I-,
P- and B-pictures are then found for setting data allocation.
Finally, the data volume is determined in accordance with the frame
compression method (I, P and B).

At the next step S2, it is judged whether the operating mode
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is the still picture mode or the moving picture mode. If the mode
is the still picture mode, the data volume is increased in an amount
designated at step S3. Then, processing transfers to step S4. If the
mode is the still picture mode, p-rocessing.transfers directly to step
S4. |

At step S4, the initial value of the quan_iization coefficient is
set as follows: That is, the data volume as found is divided by the
total number of macro-blocks to set the data rate as an initial value
of the quantization coefficient. |

At the next step S5, it is judged whether or not the current
value of the generated data volume is smaller than a target value.
If the current data rate is smaller than the target value, processing
transfers to step S6 to lessen the quantizat.ion coefficient. If the
current data rate is larger than the target val"ue, processing
transfers to step S7 to enlarge the quantizaiion coefficient.

At the next step S8, it is judged whether the operating mode
is the still picture mode or the moving picture mode. If the mode
is the moving picture mode, processing reverts to st'ep S5 to judge
"again whether or not the current value of the generated data volume
is smaller than the target value.

At the next step S9, it is judged whether or not the motion
vector is larger than a threshold value. If the motion vector is
smaller than the threshold value, processing transfers to step S10
to lessen the quantizatio’h coefficient. If the motion vector is

larger than the threshold value, processing transfers to step S11 to
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~enlarge the quantizatioh coefficient.

At the next stéep S12, it is judged whether a block in subject
is in a pfe-set mid portion on the screen or in any other peripheral
portion. If the block is in the mid portion of the screen, processing.
transfers to step S13 to lessen the quantization coefficient. If the
- block is in the peripheral por;cion of the screen, processing
transfers to step S14 to.enlarge the quantization coefficient. Then,
processing reverts to Step S5 or judge again whether or not the
current value of the generated data volume is smaller than the
target value.

- With the present still/xﬁoving picture recording/reproducing
device 100, in which the compression parameters for recording
moving and still pictures are adaptively determined and the
compression parameters conforming to the recording mode are
supplied from the controller 117 to the picture
compression/expansion processor 114 for preferentially allocating
the information volume to a target desired to be imaged for thereby

improving the picture quality of the still picture.



A, 0 B0 U 59
* C L M S *

Claims

1. A still/moving picture rec-ording apparatus comprising:

picture compressing means for compressing input picture
signals for conversion to picture data;

rec.ording means for recording the picture data outputted by
~ said picture compreésing means on a recording medium; and

picture compression system switching means for switching the
picture compression parameters of said picture compression means
between those ‘for moving picture recording and those for still
picture r-ecording for switching the picture compression system.
2. The still/moving picture recording apparatus as claimed in claim
1 wherein said picture compression system switching means switches
during still picture recording to a compression rate lower than one
for moving picture recording.
3. The still/moving picture recording apparatus as claimed in claim
1 wherein said picture com-pression system switching means switches
during still picture recording to the compression .system for an
intra-encoded frame or to that for a forward predictive encoded
frame.
4. A still/moving picture recording apparatus comprising:

pictL;re compression means for generating, for the moving
picture recording mode, picture data compressed based on the
compression parameters for moving picture recording, and for
generating, for the still picture recording mode, compressed picture

data compressed based on compression parameters for still picture
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recording; and
| recording medni§ for recording picturg data generated by said

picture compression means on an exchangeable recording medium;

wherein

picture data inclusive of the still picture recording mode

" information specifying that the picture is a still picture is recorded

on said recording medium for the still picture recording mode.

5. The still/moving picture recording apparatus as claimed in claim
4 wherein said compression parameters for the still picture provide
that, in compression encoding the compression parameters for still
picture in accordance with MPEG as the standard for encoding, that
the quantization coefficient of the first macro-block of the picture
data be fixed at a pre-set specified value, and wherein the
information in which the quantization coefficient of the first macro-
block of the picture data is fixed at a specified value is utilized as
the still picture recording mode information.

6. The still/moving picture record.ing apparatus as claimed in claim
4 wherein said compression parameters for the still 'picture are
determined in accordance with the magnitude of the motion vector.
7. The still/moving picture recording apparatus as claimed in claim
4 whe:r‘ein= said compression parameters for the still picture are
determined in accordance with the position of the input picture.

8. A still/moving p.icture recording method .-wherein picture
compression parameters are switched between those for moving

picture recording and those for still picture recording, input picture
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signals are converted into compressed picture data by a picture
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compression system different between one for moving picture
recording and one for still picture recording and wherein the
compressed picture data is recorded on a recording medium.

9. The s.til]/movin.g picture recording method as claimed in claim

- 8 wherein the picture compression system is switched for still

picture recording to a compression rate lower than one for moving
picture recording for recording the input picture signals as
compressed picture data on the recording medium.

10. The still/moving picture recording method as claimed in claim
8 wherein the picture compression system is switched for still
picture recording to an intra-encoded frame or a forward predictive
encoded frame for converting the input picture signals to
compressed picture data which is recorded on the recording medium.
11. A still picture recording method wherein, for 2 moving picture
recording mode, picture data compressed based on compression
parameters for moving picture recording is generated for r-ecording
on a recording medium; and wherein, for a still picture recording

mode, picture data compressed based on compression parameters

 for still picture recording is generated based for recording on the

recording' medium along with the still picture recording mode
information specifying that the picture recorded in a still picture.

12. The still picture recording method as claimed in claim 11
wherein the compression parameters for still picture provide that,

in compression encoding by MPEG as a standard for encoding', the
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quantization coefficient of the initial macro-block of picture data be
fixed at a pre-set §j§ééified'value, and wherein the information in
which the quantization coefficient of the initial macro-block of
picture data is fixed at a pre-set specified value is used as the still
picture recording mode information.

13. The still/moving picture recording method as claimed in claim
11 wherein said compression parameters for the still picture are
determined in accordance with the magnitude of the motion vector. |
14. The still/moving picture recording method as claimed in claim
11 wherein said compression parameters for the still picture are
determined in accordance with the position of the input picture.

15. A still/moving picture record.ing medium having a moving
picture recording area and a still picture recording area having
recorded therein compressed picture data obtained by switching the
picture corhpre‘ssion parameters for cohverting input picture signals
by picture compression systems different for moving picture
recording and for still picture recording.

16. A still/moving picture recording medium having a moving
picture recording area and a still picture recording area, said
moving picture r-ecording area having recorded therein picture data
compresse'd_b.ased on compression parameters for moving picture
recording and said still picture recording area having recorded
therein picture data compressed based on compre;sion parameters
for still picture recording as well as the still picture recording

mode information specifying that the picture data recorded is a still



B

* [4 L L § * .

picture.
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