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Description

[0001] The presentinvention relatestoamediarecord-
ing device and associated method for storing data com-
prising means operable to compress data at a first com-
pression rate and to store the compressed data.

[0002] With the launch of digital satellite and terrestrial
broadcasting systems, high quality videos can be trans-
mitted with very little or no perceptible loss of picture qual-
ity. Unlike analogue broadcasting systems, with digital
broadcasting systems, further information can be trans-
mitted alongside the picture and sound information. This
allows a viewer to access a variety of additional features.
For example, a viewer can access a variety of different
entertainment platforms using digital broadcasting. Due
to these advantages, there has been growing interest in
recording and playback devices (sometimes referred to
as an image recording and reproducing apparatus) uti-
lising high quality video such as those used in digital
broadcasting.

[0003] In general, a recording and playback device
may be a video cassette recorder (VCR), a digital video
disc player/recorder (DVDP), or a digital video recorder
(DVR).

[0004] The DVR is in increasing demand because it
can record and playback videos (and sound) from terres-
trial broadcasting, satellite broadcasting, cable broad-
casting and network broadcasting over the Internet.
Since the DVR records the videos (and sounds) as files
containing video data in a hard disc drive (HDD), per-
forming a file search for playback is simple, and degra-
dation of the image quality seldom occurs even if the
video is repeatedly played back.

[0005] However, the HDD has limited storage capac-
ity. Therefore, the DVR compresses the video data for
more space-effective storage, usually employing a mov-
ing picture experts group (MPEG) format which is an ef-
ficient compression method.

[0006] Previously, audio was the main source of public
entertainment. However, the use of videos for entertain-
ment is increasing. Therefore, there is a desire to in-
crease the number of video files recorded on the HDD.
Moreover, due to the amount of data required to repre-
sent high quality video, the DVR may reach its storage
capacity limit quickly even if provided with a high capacity
HDD.

[0007] When the size of the stored videos reaches the
capacity of the HDD (or any recording medium), some
stored videos should be deleted. Alternatively, the HDD
can be replaced with one having a larger capacity, or an
extra HDD (or other recording medium) can be added.
However, the stored videos are sometimes reluctantly
deleted, and additional expense is incurred for a replace-
ment or additional HDD.

[0008] An aspectofthe presentinvention is to address
the above problems and to provide at least the advan-
tages described below.

[0009] European patent application number EP-A-
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1,195,995 describes a media recording device which
records data at a compressed rate and is able to recom-
press stored data at a higher compression rate.

[0010] Japanese patent application number JP
2000-341627 A discloses a recording device in which
recorded data is re-compressed at a higher compression
rate at periodic intervals or when it is determined that the
recording device has insufficient capacity to accommo-
date scheduled recordings.

[0011] According to an aspect of the present invention
there is provided an image recording and reproducing
apparatus according to claim 1.

[0012] According to a further aspect of the present in-
vention, there is provided a method of recompressing
data according to claim 8.

[0013] The apparatus and method of the present in-
vention provide the advantage that a user has the oppor-
tunity to reduce the amount of storage space taken up
by a video without actually deleting the video. This gives
the user flexibility to keep videos they may previously
have had to delete or buy a new storage medium to keep.
[0014] The term "compression rate" refers to the
amount of compression that is effected, for example in
terms of the reduction in data quantity, perhaps ex-
pressed as a fraction or percentage.

[0015] Preferably, the device is operable to store the
recompressed data in replacement of the compressed
data. By "replacement”, this does not necessarily mean
that the recompressed version will physically overwrite
the compressed version. However, instead of the record-
ing device accessing the compressed version of the vid-
eo, it will access the recompressed version of the video
when playing back the stored video.

[0016] The device can be controlled to store said rec-
ompressed data after the device experiences a power
down event. In other words, the recompression of the
data may occur when the recorder is put into "standby".
[0017] An embodiment of the present invention will
now be described, by way of example only, and with ref-
erence to the accompanying drawings, in which:

Figure 1 is a view of a display system connected to
arecording/playback device according to an embod-
iment of the present invention;

Figure 2 is a block diagram of the recording/playback
device of Figure 1 according to an embodiment of
the present invention;

Figures 3A to 3D are images illustrating example
screen shots of a menu screen used for re-com-
pressing and re-recording data; and

Figure 4 is a flowchart illustrating a method for re-
compressing and re-recording data according to an
embodiment of the present invention.

Referring to Figure 1, a recording/playback device 100
is connected to a television (TV) 300, which is used as
a display, by a transmission cable 350. The recording/
playback device 100 is operated using a remote control-
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ler 200, which is an external device, and passes appro-
priate signals to the TV 300 to display videos and produce
sounds.

[0018] Referring to Figure 2, the recording/playback
device 100 comprises an input/output terminal part 110,
a switching part 123, a first switch part 140, a second
switch part 150, a moving picture experts group (MPEG)
encoder 161, a hard disc drive (HDD) 171, and a main
controller 180.

[0019] The input/output terminal part 110 receives sig-
nals from different sources, and outputs the received sig-
nals and a signal reproduced from the HDD 171 and a
disc player 175.

[0020] The input/output terminal part 110 includes a
super-video input terminal (S-V IN) 111, a super-video
output terminal (S-V OUT) 112, a radio frequency input
terminal (RF IN) 113, a radio frequency output terminal
(RFOUT) 114, aline video and audio input terminal (LINE
V_IN, LINE A_IN) 115, a line video and audio output ter-
minal (LINE V_OUT, LINE A_OUT) 116, and a serial par-
allel digital interface (SPDIF) 117.

[0021] A tuner 121 tunes to a channel so that the ap-
propriate signal can be received through the RF input
terminal 113. The tuner 121 tunes to a channel requested
by an input/output control part 125. The input/output con-
trol part 125 is controlled by the main controller 180. The
switching part 123, which is controlled by the input/output
control part 125, selectively controls the input/output ter-
minals connected to the switching part 123 so that differ-
ent combinations of the input/output terminals can be
connected with one another.

[0022] A video decoder 131, controlled by the main
controller 180, decodes and converts the analogue signal
received through the super video input terminal or the
switching part 123, into a digital video signal. The digital
video signal is output from the video decoder 131 to an
MPEG encoder 161 through afirst video path switch 140a
of the first switch part 140. The first video path switch
140a is controlled by the main controller 180.

[0023] Anaudioanalogue-to-digital converter 133 con-
verts the analogue audio signal input through the switch-
ing part 123 to a digital audio signal. The digital audio
signal is input to the MPEG encoder 161 through a first
audio path switch 140b of the first switch part 140. The
first audio path switch 140b is controlled by the main con-
troller 180.

[0024] The MPEG encoder 161, receives the digital
video signal from the video decoder 131 and the digital
audio signal from the audio analogue-to-digital converter
133 through the first switch part 140. The MPEG encoder
161 encodes the signals using a compression format and
rate set by the main controller 180. The encoded signals
are stored in the HDD 171. Preferably, the MPEG encod-
er 161 uses the MPEG-2 format, although the invention
is not so limited. As an example, if the digital video and
audio signals are recorded using MPEG-2 at a standard
definition (SD) bitrate of 6Mbps, 3 Giga byte (GB) of stor-
age is required for a one-hour recording.
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[0025] Although the HDD 171 is used as an example
in this embodiment, it will be appreciated that other re-
cording media such as an optical recording medium or a
semiconductor memory could equally be used.

[0026] A synchronous dynamic random-access mem-
ory (SDRAM) 163 is used as a buffer to temporarily store
the data encoded by the MPEG encoder 161.

[0027] A data management part 177 manages record-
ing and playback of the data onto and from the HDD 171
or the disc player 175. A light receiving part 191 receives
operation signals from the remote controller 200 and out-
puts the operation signal to the main controller 180.
[0028] The main controller 180 may be a single-chip
integrated circuit (IC) comprising a central processing
unit (CPU) 181, an MPEG decoder 183 for decoding data
compressed in the MPEG format, and an on screen dis-
play (OSD) part 185 for generating data corresponding
to a menu. The MPEG decoder 183 and the OSD part
185 may equally be separate chips respectively connect-
ed to the main controller 180.

[0029] The MPEG decoder 183 decodes the MPEG
compressed data so as to restore and output the original
digital video and audio signals, respectively. The digital
video signal output from the MPEG decoder 183 is input
to a video encoder 137 through a second video path
switch 150a of the second switch part 150. The second
video path switch 150a is controlled by the main controller
180. The digital audio signal output from the MPEG de-
coder 183 is input to a digital-to analogue converter 135
via a second audio path switch 150b of the second switch
part 150. The second audio path switch 150b is controlled
by the main controller 180.

[0030] The video encoder 137, receives the digital vid-
eo signal output by the MPEG decoder 183 via the sec-
ond video path switch 150a. The digital video signal is
converted to an analogue video signal which is output to
the switching part 123. The digital-to-analogue converter
135, receives the digital audio signal output from the
MPEG decoder 183 via the second audio path switch
150b. The digital-to-analogue converter 135 converts the
digital audio signal to an analogue audio signal which is
output to the switching part 123.

[0031] Hereinbelow, there will be explained processes
for re-compressing using high compression rates and re-
recording in the HDD 171 the data which was previously
compressed by the MPEG-2 format and recorded in the
HDD 171.

[0032] When the userinstructs the main controller 180
to commence operating the image recording and repro-
ducing apparatus in an ’edit’ mode, the OSD part 185 is
instructed by the main controller 180 to output an edit
menu. The user may instruct the main controller 180 us-
ing operation buttons provided on the remote controller
200 or a key input part 193. The light receiving part 191
or the key input part 193 then transmits the user’'s com-
mand to the main controller 180. The output 'edit’ menu
is transmitted to the TV 300 through the second video
path switch 150a, the video encoder 137, the switching
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part 123, and the line video and audio output terminal
116, and as a result, the ’edit’ menu screen is displayed
on the TV 300.

The user then moves a cursor on the ’edit’ screen dis-
played on the TV 300 using direction keys on the remote
controller 200 or the key input part 193, and selects men-
us highlighted by the cursor using a 'confirmation’ key.
The main controller 180 controls the OSD part 185 to
display or change the menu screens, characters, sym-
bols, and pictures according to a user's command.
[0033] Figures 3A to 3D are images illustrating exam-
ples of re-compressed and re-stored data, using the ’edit’
menu screen displayed on the TV 300. Since the image
recording and reproducing apparatus is set in the edit
mode, the TV 300 displays the menu screen in the ’edit’
mode, as shown in Figure 3A. The word 'Edit’ is displayed
on top of the menu screen, indicating the menu item 410
currently displayed on the menu screen. Additionally, 'In-
structions’ is displayed on the bottom 440 of the menu
screen providing a link for guidance around the screen
using the keys.

[0034] Information about the keys of the remote con-
troller 200 and the functions of the keys is also displayed
at the bottom 440 of the menu screen.

[0035] Sub-menus 420 for the current menu item 410
are displayed under the current menuitem 410. In Figure
3A, items of 'Combine’, 'Divide’, 'Delete’, 'Partial Delete’,
and 'Recomp(ression)’ are illustrative of sub-menus of
the 'Edit’ menu. When a user places the cursor on the
’Recomp’ menu using the direction keys of the key input
part 193 or the remote controller 200, the main controller
180 controls the data management part 177 to read in-
formation about the video data stored in the HDD 171.
The information about the video data may comprise the
first (or representative key) frame of the video data, the
title, the date of storage, running time and video quality.
The main controller 180 controls the OSD part 185 to
output a signal corresponding to the information, and the
output signal is transmitted to the TV 300 via the second
video path switch 150a, the video encoder 137, the
switching part 123, and the line video and audio output
terminal 116.

[0036] Thedatainformationisdisplayedona’Recomp’
window 430 as shown in Figure 3A. The 'Recomp’ win-
dow 430 displays a video data list 431 currently stored
in the HDD 171 by horizontally showing the first (or rep-
resentative key) frame 431 a to 431f of respective video
data. If the user moves the cursor downward on the 'Rec-
omp’ window using direction keys, the cursor is placed
on the video data list 431, and video data information
433. The video item highlighted by the cursor is displayed
at the bottom of the data list 431. More specifically, the
cursor is placed on the first image 431a of the first video
data such that the title, the date of storage, the running
time and the image quality of the first video data are dis-
played as the video data information 433 shown in Figure
3A.

[0037] The user can move the cursor in a horizontal
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direction to highlight different video data. The user then
presses the confirmation key to select the video data file
for re-compression. The first (or representativekey)
frame of the selected video data is displayed in a re-
compression video data list 435. Figure 3B illustrates a
resultant re-compression list displaying the first image
431 a and 431e from the first and fifth video data file as
selected from the data list 431.

[0038] In ordertore-compress the selected data, a us-
er moves the cursor down using the direction key and
places the cursor on the ’Execute’ icon 437, and presses
the confirmation key. As shown in Figure 3C, a re-com-
pression rate-setting window 450 appears in the centre
of the screen. For example, a high-quality (HQ) method
records the digital video and audio signals using 4Mbps
bitrate, and a standard-quality (SQ) method records the
signals using 2Mbps bitrate.

[0039] When either one of the two compression rates
displayed on the re-compression rate setting window 450
is selected by the user using the direction keys and the
‘confirmation’ key, a re-compression time setting window
460 is displayed in the center of the screen. The re-com-
pression time setting window 460 is shown in Figure 3D
and allows the user to determine when the re-compres-
sion should take place. If the user selects 'Now’, re-com-
pression of the selected data begins immediately. If the
user selects ’Automatic’, the selected video data will be
re-compressed after the main switch of the image record-
ing and reproducing apparatus is turned off by the user.
This means that the video data re-compression is per-
formed when the image recording and reproducing ap-
paratus is not in use since a large amount of time will be
taken for the data re-compression. Therefore, the incon-
venience of not being able to use the image recording
and reproducing apparatus during data re-compression
can be prevented.

[0040] After the user selects video data from amongst
the video data stored inthe HDD 171 for re-compression,
and sets the re-compression rate and time, the process
of which was previously described, the image recording
and reproducing apparatus performs re-compression
with respect to the selected video data according to the
selected re-compression rate and time. Hereinbelow, the
processes for re-compression of the image recording and
reproducing apparatus will be described in greater detail.
[0041] If the user sets 'Now’ as the re-compression
time, the image recording and reproducing apparatus
performs re-compression of the selected data at once.
Accordingly, the main controller 180 controls the selected
data stored in the HDD 171 so that it is transmitted to the
MPEG decoder 183 via the data management part 177.
The MPEG decoder 183 decodes the received MPEG-2
data to restore the digital video and audio signals. The
digital video and audio signals are then output. The digital
video signal output from the MPEG decoder 183 is fed
into the MPEG encoder 161 via the second video path
switch 150a and the first video path switch 140a. The
digital audio signal output from the MPEG decoder 183
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is input to the MPEG encoder 161 via through the second
audio path switch 150b and the first audio path switch
140b. The main controller 180 controls the first and the
second switch parts 140 and 150 so that a data trans-
mission path is provided for the digital video and audio
signals output from the MPEG decoder 183. The digital
video and audio signals are then fed to the MPEG en-
coder 161.

[0042] The MPEG encoder 161 re-compresses and re-
stores the input digital video and audio signals according
to the re-compression rate to the HDD 171. If the digital
video and audio signals are recorded using 4Mbps or
2Mbps bitrate, 2GB or 1GB is required for 1-hour record-
ing, respectively. When recording using MPEG-4 with
1Mbps bitrate, 0.5GB is required for 1-hour recording.
Accordingly, if certain data previously recorded using
6Mbps bitrate is re-compressed using 4Mbps or 2Mbps
or 1Mbps, the required storage capacity of the recording
medium decreases to 2/3, 1/3 or 1/6, of the previously
required amountrespectively. Although image quality de-
teriorates when the compression rate is high, because
video which has been previously watched is rarely
watched again, the image quality is not so important, and
thus re-compressing and re-storing a previously watched
video using a high compression rate is a very effective
way of utilizing the storage medium.

[0043] If the user selects 'Automatic’ for the re-com-
pression time, the main controller 180 stores the list of
the selected data to the SDRAM 187. Such selected data
is re-compressed when the user turns off the main switch
of the image recording and reproducing apparatus. The
re-compression is performed in the same manner as the
re-compression according to the 'Now’ re-compression
time.

[0044] Referring to Figure 4, when the user sets the
"Edit’ mode using the operation buttons provided on the
remote controller 200 or the key input part 193, a menu
screen showing the edit mode is displayed on the TV
300. When the 'Recomp’ item, from amongst the sub-
menus of the displayed edit menu, is selected by the
user, the re-compression mode begins in step S611.
[0045] In the re-compression mode, the main control-
ler 180 controls the data management part 177 to read
information about MPEG data stored to the HDD 171.
The main controller 180 controls the OSD part 185 to
output a signal corresponding to the read information.
The output signal is transmitted to the TV 300 via the
second video path switch 150a, the video encoder 137,
the switching part 123, and the line video and audio out-
put terminal 116. The data information may comprise the
first (or representative) image of the video, the title, the
date of storage, running time and image quality. These
are displayed in the 'Recomp’ window 430. The 'Recomp’
window 430 displays the list of videos 431 currently
stored in the HDD 171 and the data information about
the video highlighted by the cursor, such as the title, the
date of stroage, the running time and the image quality
instep S613. The user moves the cursor around the video
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data list, highlighting the video data to be re-compressed,
and presses the confirmation key, thereby selecting the
data that will be re-compressed in step S615.

[0046] In order to re-compress the data selected in
step S615, the user has to move the cursor down using
the direction key and place the cursor on the 'Execute’
icon 437, and press the confirmation key to execute the
command. The main controller 180 detects whether there
is an execution command from the user in step S621.
When there is an execution command input by the user,
the re-compression rate setting window 450 is displayed
in the centre of the screen. The user can select one of
the two compression rates, e.g., the HQ method using
the 4Mbps bitrate or the SQ method using 2Mbps bitrate,
displayed on the re-compression rate setting window
450. This selection is made using the direction keys and
the confirmation key in step S623.

[0047] When the user selects the compression rate,
the re-compression time setting window 460 is displayed
in the centre of the screen. The user selects between the
'Now’ and ’Automatic’ schedule for compressing the data
in step S625.

If the user selects 'Now’, re-compression of the selected
data begins immediately in step S631. Therefore, the
main controller 180 controls the selected video stored in
the HDD 171 to be fed to the MPEG decoder 183 via the
data management part 177 in step S633.

[0048] The MPEG decoder 183 decodes the received
MPEG-2 data so as to restore the digital video and audio
signals. The restored signals are then output from the
MPEG decoder 183. The digital video signal output from
the MPEG decoder 183 is input to the MPEG encoder
161 via the second video path switch 150a and the first
video path switch 140a. The digital audio signal output
from the MPEG decoder 183 is input to the MPEG en-
coder 161 via the second audio path switch 150b and
the first audio path switch 140b. The main controller 180
controls the first and the second switch parts 140 and
150 to generate a video data transmission path such that
the digital video and audio signals output from the MPEG
decoder 183 can be input to the MPEG encoder 161 in
step S635.

[0049] The MPEG encoder 161 re-compresses the in-
put digital video and audio signals according to the com-
pression rate set by the user in step S637, and re-stores
the signals to the HDD 171 in step S639. If the digital
video and audio signals are recorded using the 4Mbps,
2Mbps or 1Mbps bitrate, 2GB, 1GB or 0.5GB storage
space is required, respectively for a 1-hour recording. If
certain video recorded using the 6Mbps bitrate and re-
quiring 3GB for 1-hour recording, is re-compressed using
4Mbps, 2Mbps or 1Mbps, requirements for the storage
capacity of the recording medium decrease respectively
to 2/3, 1/3 or 1/6 of that originally required, thereby ena-
bling effective use of the storage capacity of the recording
medium.

[0050] In step 631, if the user selects 'Automatic’ for
the re-compression time, the main controller 180 stores
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the list of the selected data to the SDRAM 187 in step
S641. After this, when the user turns off the main switch
of the image recording and reproducing apparatus, the
selected data start to be re-compressed in step S643.
The re-compression is performed as in steps S633 to
S639.

[0051] As can be appreciated from the above, in cer-
tain embodiments of the present invention, video previ-
ously compressed and recorded in the recording medium
can be re-compressed and re-recorded at higher com-
pression rates. Accordingly, many inconveniences of
having to delete pre-stored data for additional storage,
replace the storage medium with the one of larger ca-
pacity, or add an extra storage medium when video data
exceeds the capacity of the storage medium in use, can
be prevented, and therefore, storage capacity of the stor-
age medium of the present invention can be very effi-
ciently used.

Claims

1. An image recording and reproducing apparatus
(100), comprising:

-an encoder (161) for compressing digitalimage
data input from a source;

storage means (171) for storing compressed da-
ta;

- adecoder (183) for expanding compressed im-
age data from the storage means (171) and out-
putting digital image data; and

- control means (181) for controlling recording
of data to said storage means;

and

- first switching means (140), controlled by the
control means (181), for switching the source of
the image data input to the encoder (161) be-
tween image data received by the apparatus
(100) and image data output by the decoder
(183);

the control means (181) having a first mode of op-
eration in which it is arranged to control the first
switching means (140) to provide image data re-
ceived by the apparatus (100) to the encoder (161)
and to control the encoder to compress the provided
image data at a first bit rate, and having a second
mode of operation in which it is arranged to control
the first switching means (140) to provide image data
output by the decoder (183), that was previously
compressed at the first bit rate and stored in the stor-
age means (171), to the encoder (161) and to control
the encoder to recompress the provided image data
at a second bit rate lower than the first bit rate,

the control means further configured to receive arec-
ompression time setting indicating when the image
data is to be recompressed and the encoder ar-

10

15

20

25

30

35

40

45

50

55

ranged to store the image data resulting from the
compression or recompression in the storage means
(71);

characterised by:

the control means (181) being configured to:

if the recompression time setting is a first
setting, control the encoder to recompress
the selected digital image data immediately
with respect to receipt of the recompression
time setting; and

ifthe recompression time setting is a second
setting, record a list (431) of the selected
digital image data in a memory (187) and
control the encoder to recompress the im-
age datainthelist (431) when the apparatus
is in a standby mode of operation,

wherein the control means (181) is further configured
toreceive a selection from a user of one of a plurality
of values, presented to the user, of the bit rate to
which the selected image data is to be recom-
pressed.

An apparatus (100) according to claim 1, further
comprising :

an input signal conversion means (131, 133) for
converting input analogue image data received
by the apparatus (100) into digital image data
and for transmitting the digital image data to the
encoder (161); and

an output signal conversion means (135, 137)
for converting the digital image data output from
the decoder (183) into analogue image data.

An apparatus (100) according to claim 1 or 2 further
comprising second switching means (150) for
switching the destination of the output of the decoder
(183) between the input of the encoder (161) and
the output signal conversion means (135, 137), the
second switching means (150) being arranged to
switch the destination of output of the decoder (183)
to the input of the encoder (161) upon the apparatus
(100) receiving a recompression command signal.

An apparatus (100) according to any preceding claim
whereon said apparatus (100) is operable to store
said data compressed at said second bit rate in re-
placement of said data compressed at said first bit
rate.

An apparatus (100) according to any one of the pre-
ceding claims, wherein the data compressed at the
first bit rate is of a Moving Picture Experts Group
(MPEG)-2 format, and the data compressed at the
second bit rate is of a MPEG-4 format.
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A method of recompressing data in an image record-
ing and reproducing apparatus (100) having an en-
coder (161) for compressing digital image data input
from a source, storage means (171) for storing com-
pressed data, and a decoder (183) for expanding
compressed image data from the storage means
(171) and for outputting digital image data, the meth-
od comprising:

- a first mode of operation in which the source
of the data input to the encoder (161) is image
data received by the apparatus (100) and the
received data is compressed a t a first bit rate
and stored in the storage means (171); and

receiving a recompression time setting indicating
when image data selected by a user, output by the
decoder (183) that was previously compressed at
the first bit rate is to be recompressed at a second
bit rate; and

wherein, at a time indicated by the recompression
time setting, the method comprising a second mode
of operation in which :

the source of the image datainput to the encoder
(161) is switched to be image data obtained from
the storage means (171) and output by the de-
coder (183); and

the image data output by the decoder (183) is
recompressed at a second bit rate and stored in
the storage means (171), the second bit rate be-
ing lower than the first bit rate.

characterised by:

if the recompression time setting is a first
setting, recompressing the selected digital
image data immediately with respect to re-
ceipt of the recompression time setting; and
ifthe recompression time settingis a second
setting, recording a list (431) of the selected
digital image data in a memory (187) and
recompressing the digital image data in the
list (431) when the apparatus is in a standby
mode of operation,

the method further comprising receiving a
selection from a user of one of a plurality of
values, presented to the user of the bit rate
to which the selected data is to be recom-
pressed.

7. A method according to claim 6, wherein the data

compressed at the first bit rate is of a Moving Picture
Experts Group (MPEG)-2 format, and the data com-
pressed at the second bit rate is of an MPEG-4 for-
mat.
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Patentanspriiche

1.

Bildaufzeichnungs- und -reproduktionsgerat (100),
umfassend:

- einen Codierer (161) zum Komprimieren digi-
taler Bilddaten, die von einer Quelle eingegeben
werden;

- Speichermittel (171) zum Speichern kompri-
mierter Daten;

- einen Decodierer (183) zum Entpacken kom-
primierter Bilddaten von dem Speichermittel
(171) und Ausgeben digitaler Bilddaten; und

- Steuermittel (181) zum Steuern der Aufzeich-
nung von Daten auf dem Speichermittel; und

- erste Umschaltmittel (140), die von dem Steu-
ermittel (181) gesteuert werden, zum Umschal-
ten der Quelle der Bilddaten, die in den Codierer
(161) eingegeben werden, zwischen Bilddaten,
die von dem Gerat (100) empfangen werden,
und Bilddaten, die von dem Decodierer (183)
ausgegeben werden;

wobei das Steuermittel (181) einen ersten Betriebs-
modus aufweist, in dem es angeordnet ist, um das
erste Umschaltmittel (140) zum Bereitstellen von
Bilddaten, die von dem Gerat (100) empfangen wer-
den, fiir den Codierer (161) zu steuern und um den
Codierer zum Komprimieren der bereitgestellten
Bilddaten bei einer ersten Bitrate zu steuern, und
einen zweiten Betriebsmodus aufweist, in dem es
angeordnet ist, um das erste Umschaltmittel (140)
zum Bereitstellen von von dem Decodierer (183)
ausgegebenen Bilddaten, die vorher bei der ersten
Bitrate komprimiert und in dem Speichermittel (171)
gespeichert wurden, fir den Codierer (161) zu steu-
ern und um den Codierer zum Wiederkomprimieren
der bereitgestellten Bilddaten bei einer zweiten Bi-
trate, die niedriger als die erste Bitrate ist, zu steuern,
wobei das Steuermittel ferner konfiguriert ist, um ei-
ne Wiederkomprimierungs-Zeiteinstellung zu emp-
fangen, die anzeigt, wann die Bilddaten zu wieder-
komprimieren sind, und der Codierer angeordnet ist,
um die Bilddaten, die aus dem Komprimieren oder
Wiederkomprimieren resultieren, in dem Speicher-
mittel (171) zu speichern;

gekennzeichnet dadurch:

dass das Steuermittel (181) konfiguriertist zum:

Steuern, wenn die Wiederkomprimierungs-
Zeiteinstellung eine erste Einstellung ist,
des Codierers zum Wiederkomprimieren
der ausgewahlten digitalen Bilddaten un-
mittelbar in Bezug auf den Empfang der
Wiederkomprimierungs-  Zeiteinstellung;
und Aufzeichnen, wenn die Wiederkompri-
mierungs-Zeiteinstellung eine zweite Ein-
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stellung ist, einer Liste (431) der ausge-
wahlten digitalen Bilddaten in einem Spei-
cher (187) und Steuern des Codierers zum
Wiederkomprimieren der Bilddaten in der
Liste (431), wenn das Gerat in einem Be-
reitschafts-Betriebsmodus ist,

wobei das Steuermittel (181) ferner konfi-
guriert ist zum Empfangen einer Auswahl,
von einem Benutzer, eines einer Vielzahl
von Werten der Bitrate, die dem Benutzer
prasentiert werden, auf die die ausgewahl-
ten Bilddaten zu wiederkomprimieren sind.

2. Gerat (100) nach Anspruch 1, ferner umfassend:

ein Eingangssignal-Umwandlungsmittel (131,
133) zum Umwandeln eingegebener analoger
Bilddaten, die von dem Gerat (100) empfangen
werden, in digitale Bilddaten und zum Ubertra-
gen der digitalen Bilddaten an den Codierer
(161); und

ein Ausgangssignal-Umwandlungsmittel (135,
137) zum Umwandeln der digitalen Bilddaten,
die von dem Decodierer (183) ausgegeben wer-
den, in analoge Bilddaten.

Gerat (100) nach Anspruch 1 oder 2, ferner umfas-
send zweite Umschaltmittel (150) zum Umschalten
des Ausgangsziels des Decodierers (183) zwischen
dem Eingang des Codierers (161) und dem Aus-
gangssignal-Umwandlungsmittel (135, 137), wobei
das zweite Umschaltmittel (150) angeordnet ist zum
Umschalten des Ausgangsziels des Decodierers
(183) zu dem Eingang des Codierers (161), nach-
dem das Gerét (100) ein Wiederkomprimierungs-
Befehlssignal empfangt.

Gerat (100) nach einem der vorstehenden Anspri-
che, wobei das Gerat (100) betriebsfahig ist, um die
bei der zweiten Bitrate komprimierten Daten im Aus-
tausch gegen die bei der ersten Bitrate kompensier-
ten Daten zu speichern.

Gerat (100) gemal einem der vorhergehenden An-
spruche, wobei die bei der ersten Bitrate komprimier-
ten Daten ein Moving-Picture-Experts-
Group-(MPEG)-2-Format aufweisen und die bei der
zweiten Bitrate komprimierten Daten ein MPEG-4-
Format aufweisen.

Verfahren zum Wiederkomprimieren von Daten in
einem Bildaufzeichnungs- und -reproduktionsgeréat
(100) mit einem Codierer (161) zum Komprimieren
digitaler Bilddaten, die von einer Quelle eingegeben
werden, Speichermitteln (171) zum Speichern kom-
primierter Daten und einem Decodierer (183) zum
Entpacken komprimierter Bilddaten von dem Spei-
chermittel (171) und zum Ausgeben digitaler Bildda-
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ten, das Verfahren umfassend:

- einen ersten Betriebsmodus, in dem die Quelle
der in den Codierer (161) eingegebenen Daten
von dem Gerat (100) empfangene Bilddaten
sind und die empfangenen Daten bei einer er-
sten Bitrate komprimiert und in dem Speicher-
mittel (171) gespeichert werden; und

Empfangen einer Wiederkomprimierungs-Zeitein-
stellung, die anzeigt, wann von einem Benutzer aus-
gewahlte, von dem Decodierer (183) ausgegebene
Bilddaten, die vorher bei der ersten Bitrate kompri-
miert wurden, bei einer zweiten Bitrate zu wieder-
komprimieren sind; und

wobei, zu einer Zeit, die von der Wiederkomprimie-
rungs-Zeiteinstellung angezeigt wird, das Verfahren
einen zweiten Betriebsmodus umfasst, in dem:

die Quelle der Bilddaten, die in den Codierer
(161) eingegeben werden, umgeschaltet wird,
um von dem Speichermittel (171) erhaltene und
von dem Decodierer (183) ausgegebene zu
sein; und

die von dem Decodierer (183) ausgegebenen
Bilddaten bei einer zweiten Bitrate wiederkom-
primiert und in dem Speichermittel (17 1) gespei-
chert werden, wobei die zweite Bitrate niedriger
als die erste Bitrate ist,

gekennzeichnet durch:

Wiederkomprimieren, wenn die Wieder-
komprimierungs-Zeiteinstellung eine erste
Einstellung ist, der ausgewahlten digitalen
Bilddaten unmittelbar in Bezug auf den
Empfang der Wiederkomprimierungs-Zeit-
einstellung; und

Aufzeichnen, wenn die Wiederkomprimie-
rungs-Zeiteinstellung eine zweite Einstel-
lung ist, einer Liste (431) der ausgewahlten
digitalen Bilddaten in einem Speicher (187)
und Wiederkomprimieren der digitalen Bild-
daten in der Liste (431), wenn das Gerat in
einem Bereitschafts-Betriebsmodus ist,
das Verfahren ferner umfassend Empfan-
gen einer Auswahl, von einem Benutzer, ei-
nes einer Vielzahl von Werten der Bitrate,
die dem Benutzer prasentiert werden, auf
die die ausgewahlten Daten zu wiederkom-
primieren sind.

7. Verfahren nach Anspruch 6, wobei die bei der ersten

Bitrate komprimierten Daten ein Moving-Picture-Ex-
perts-Group-(MPEG)-2-Format aufweisen und die
bei der zweiten Bitrate komprimierten Daten ein
MPEG-4-Format aufweisen.
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Revendications

Appareil d’enregistrement et de reproduction d’'ima-
ges (100), comprenant :

-un codeur (161) pour compresser des données
d'image numériques entrées depuis une
source ;

- un moyen de mémorisation (171) pour mémo-
riser des données compressées ;

-un décodeur (183) pour décompresser les don-
nées d’image compressées provenant du
moyen de mémorisation (171) et produire en
sortie des données d’'image numériques ; et

- un moyen de commande (181) pour comman-
der l'enregistrement de données dans ledit
moyen de mémorisation ;

et

- un premier moyen de commutation (140), com-
mandé par le moyen de commande (181), pour
commuter la source des données d’'image en-
trées dans le codeur (161) entre les données
d’'image regues par 'appareil (100) et les don-
nées d'image produites en sortie par le déco-
deur (183) ;

le moyen de commande (181) ayant un premier mo-
de de fonctionnement dans lequel il est fait en sorte
de commander le premier moyen de commutation
(140) afin de fournir les données d’image regues par
I'appareil (100) au codeur (161) et de commander le
codeur afin de compresser les données d’'image
fournies a un premier débit binaire, et ayant un se-
cond mode de fonctionnement dans lequel il est fait
en sorte de commander le premier moyen de com-
mutation (140) afin de fournir les données d’'image
produites en sortie par le décodeur (183), qui ont été
précédemment compressées au premier débit binai-
re et mémorisées dans le moyen de mémorisation
(171), au codeur (161) et de commander le codeur
afin de recompresser les données d'image fournies
a un second débit binaire inférieur au premier débit
binaire,

le moyen de commande étant en outre configuré
pour recevoir un réglage de temps de recompression
indiquant quand les données d'image doivent étre
recompressées et le codeur est agencé pour mémo-
riser les données d’'image résultant de la compres-
sion ou de la recompression dans le moyen de mé-
morisation (171) ;

caractérisé par:

le moyen de commande (181) étant configuré
pour :

si le réglage de temps de recompression
est un premier réglage, commander le co-
deur afin de recompresser immédiatement
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les données d’'image numériques sélection-
nées des la réception du réglage de temps
de recompression ; et

si le réglage de temps de recompression
est un second réglage, enregistrer une liste
(431) des données d’'image numériques sé-
lectionnées dans une mémoire (187) et
commander au codeur de recompresser les
données d’'image dans la liste (431) quand
I'appareil se trouve en mode de fonctionne-
ment de veille,

dans lequel le moyen de commande (181)
est en outre configuré pour recevoir une sé-
lection par un utilisateur de I'une d’une plu-
ralité de valeurs, présentées a I'utilisateur,
du débit binaire auquel les données d'image
sélectionnées doivent étre recompressées.

2. Appareil (100) selon la revendication 1, comprenant

en outre :

un moyen de conversionde signal d’entrée (131,
133) pour convertir les données d’'image analo-
giques d’entrée regues par I'appareil (100) en
données d’'image numériques et pour transmet-
tre les données d’'image numériques au codeur
(161) ; et

un moyen de conversion de signal de sortie
(135, 137) pour convertir les données d'image
numériques produites en sortie par le décodeur
(183) en données d’image analogiques,

Appareil (100) selon la revendication 1 ou 2, com-
prenant en outre un second moyen de commutation
(150) pour commuter la destination de la sortie du
décodeur (183) entre I'entrée du codeur (161) et le
moyen de conversion de signal de sortie (135, 137),
le second moyen de commutation (150) étant agen-
cé pour commuter la destination de la sortie du dé-
codeur (183) sur I'entrée du codeur (161) a la récep-
tion par I'appareil (100) d'un signal de commande
de recompression.

Appareil (100) selon I'une quelconque des revendi-
cations précédentes, ledit appareil (100) étant ex-
ploitable pour mémoriserlesdites données compres-
sées audit second débit binaire en remplacement
desdites données compressées audit premier débit
binaire.

Appareil (100) selon I'une quelconque des revendi-
cations précédentes, dans lequel les données com-
pressées au premier débit binaire sont dans un for-
mat MPEG (Moving Picture Experts Group)-2, et les
données compressées au second débit binaire sont
dans un format MPEG-4.

Procédé de recompression de données dans un ap-
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pareil d’enregistrement et de reproduction d’images
(100), comprenantun codeur (161) pour compresser
des données d’'image numériques entrées depuis
une source, un moyen de mémorisation (171) pour
mémoriser des données compressées, et un déco-
deur (183) pour décompresser les données d’'image
compressées provenant du moyen de mémorisation
(171) et produire en sortie des données d'image nu-
mériques, le procédé comprenant :

- un premier mode de fonctionnement dans le-
quel la source des données entrées dans le co-
deur (161) consiste en données d’image recues
par I'appareil (100) et les données regues sont
compressées a un premier débit binaire et mé-
morisées dans le moyen de mémorisation
(171) ; et

la réception d’un réglage de temps de recompres-
sionindiquant quand les données d’'image sélection-
nées par un utilisateur, produites en sortie par le dé-
codeur (183) qui ont été précédemment compres-
sées au premier débit binaire, doivent étre recom-
pressées au second débit binaire ; et

le procédé comprenant, a un temps indiqué par le
réglage de temps de recompression, un second mo-
de de fonctionnement dans lequel :

la source des données d’image entrées dans le
codeur (161) est commutée pour consister en
les données d’'image obtenues du moyen de mé-
morisation (171) et produites en sortie par le dé-
codeur (183) ; et

les données d’image produites en sortie par le
décodeur (183) sont recompressées au second
débit binaire et mémorisées dans le moyen de
mémorisation (171), le second débit binaire
étant inférieur au premier débit binaire,

caractérisé par:

si le réglage de temps de recompression est un
premier réglage, recompresser immédiatement
les données d’'image numériques sélectionnées
dés la réception du réglage de temps de
recompression ; et

si le réglage de temps de recompression est un
second réglage, enregistrer une liste (431) des
données d’image numériques sélectionnées
dans une mémoire (187) et recompresser les
données d’'image numériques dans laliste (431)
quand I'appareil se trouve en mode de fonction-
nement de veille,

le procédé comprenant en outre la réception
d’une sélection par un utilisateur de 'une d’'une
pluralité de valeurs, présentées a I'utilisateur,
du débit binaire auquel les données sélection-
nées doivent étre recompressées.
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7.

Procédé selon la revendication 6, dans lequel les
données compressées au premier débit binaire sont
dans un format MPEG (Moving Picture Experts
Group)-2, et les données compressées au second
débit binaire sont dans un format MPEG-4.
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