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(54) Recording and reproduction device and method for controlling the same

(57) A recording and reproduction device includes
an image quality information acquisition component, an
image quality information selector, and a converter. The
image quality information acquisition component ac-
quires, from a portable device that is configured to be
connected to the recording and reproduction device and
that is configured to reproduce video content, at least
one set of image quality information specifying image
quality that is compatible with the portable device. The
image quality information selector selects image quality

information from among the image quality information
acquired by the image quality information acquisition
component based on an attribute of transfer content se-
lected to be transferred from the recording and reproduc-
tion device to the portable device. The converter converts
the transfer content into video content such that the video
content has image quality specified by the image quality
information that has been selected by the image quality
information selector.
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Description

CROSS-REFERENCE TO RELATED APPLICATIONS

[0001] This application claims priority to Japanese Pat-
ent Application No. 2012-227322 filed on October 12,
2012. The entire disclosure of Japanese Patent Applica-
tion No. 2012-227322 is hereby incorporated herein by
reference.

BACKGROUND

Field of the Invention

[0002] The present invention generally relates to a re-
cording and reproduction device. More specifically, the
present invention relates to a recording and reproduction
device for recording and reproducing video content.

Background Information

[0003] As portable telephones, smart phones, and oth-
er such portable devices have become more popular, it
has become increasingly common for users to move or
copy video content recorded on a recording and repro-
duction device (such as a hard disk recorder) to a portable
device, so that they can reproduce and enjoy the content
on the portable device.
[0004] For video content to be copied, etc., the user
needs to know ahead of time the image quality of the
video content that can be reproduced by the portable
device. However, ascertaining this image quality can be
difficult for a user who is not well versed in the operation
of AV devices. Therefore, this can lead to problems such
as when the user converts to video content of an image
quality not compatible with the portable device, so that
the video content will not be reproduced by the portable
device.
[0005] A conventional device is known with which in-
formation such as the bit rate of video content that can
be reproduced by the device is acquired, and the video
content is compressed based on the acquired informa-
tion, in order to make the device more convenient to the
user in moving or copying content (see Japanese Laid-
Open Patent Application Publication No. 2012-109816,
for example).

SUMMARY

[0006] However, it has been discovered that even
though information such as the bit rate can be acquired
from a portable device, that does not necessarily mean
that the optimal video content conversion results will be
obtained. For example, even with video content that can
be reproduced, if the memory capacity of the portable
device is too small, it will be impossible to store the video
content in the portable device. Also, even if the video
content can be stored in the portable device, since the

memory capacity of the portable device is limited, it is
preferable to reduce the size of the video content as much
as possible while still affording easy viewing by the user.
[0007] One object of the present disclosure is to pro-
vide a recording and reproduction device with which user
convenience during copying or moving of video content
can be improved while still affording easy viewing by the
user.
[0008] In view of the state of the know technology, a
recording and reproduction device includes an image
quality information acquisition component, an image
quality information selector, and a converter. The image
quality information acquisition component acquires, from
a portable device that is configured to be connected to
the recording and reproduction device and that is config-
ured to reproduce video content, at least one set of image
quality information specifying image quality that is com-
patible with the portable device. The image quality infor-
mation selector selects image quality information from
among the image quality information acquired by the im-
age quality information acquisition component based on
an attribute of transfer content selected to be transferred
from the recording and reproduction device to the port-
able device. The converter converts the transfer content
into video content such that the video content has image
quality specified by the image quality information that has
been selected by the image quality information selector.
[0009] Other objects, features, aspects and advantag-
es of the present disclosure will become apparent to
those skilled in the art from the following detailed descrip-
tion, which, taken in conjunction with the annexed draw-
ings, discloses a preferred embodiment of a recording
and reproduction device.

BRIEF DESCRIPTION OF THE DRAWINGS

[0010] Referring now to the attached drawings which
form a part of this original disclosure:
[0011] FIG. 1 is a diagram of a video reproduction sys-
tem that includes a recording and reproduction device in
accordance with one embodiment;
[0012] FIG. 2 is a block diagram of a hardware config-
uration of the recording and reproduction device illustrat-
ed in FIG. 1;
[0013] FIG. 3 is a block diagram of a functional config-
uration of a system controller of the recording and repro-
duction device;
[0014] FIG. 4 is a flowchart of a processing executed
by the recording and reproduction device;
[0015] FIG. 5 is a diagram illustrating portable device
detection and list display processing of the recording and
reproduction device;
[0016] FIG. 6 is a diagram illustrating device informa-
tion acquisition processing of the recording and repro-
duction device;
[0017] FIG. 7 is a diagram illustrating an example of
image quality information for a smart phone, acquired by
an image quality information acquisition component of
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the recording and reproduction device;
[0018] FIG. 8 is a diagram illustrating an example of a
remaining capacity of the smart phone, acquired by a
remaining capacity acquisition component of the record-
ing and reproduction device;
[0019] FIG. 9 is a diagram illustrating an example of a
screen size of the smart phone, acquired by a screen
size acquisition component of the recording and repro-
duction device;
[0020] FIG. 10 is a diagram illustrating recorded pro-
gram display processing of the recording and reproduc-
tion device;
[0021] FIG. 11 is a diagram illustrating image quality
information selection processing of the recording and re-
production device;
[0022] FIG. 12 is a detailed flowchart of the image qual-
ity information selection processing; and
[0023] FIG. 13 is a detailed flowchart of image quality
conversion processing of the recording and reproduction
device.

DETAILED DESCRIPTION OF EMBODIMENTS

[0024] Selected embodiments will now be explained
with reference to the drawings. It will be apparent to those
skilled in the art from this disclosure that the following
descriptions of the embodiments are provided for illus-
tration only and not for the purpose of limiting the inven-
tion as defined by the appended claims and their equiv-
alents. Specifically, the numerical values, shapes, mate-
rials, constituent elements, layouts and connection
modes of the constituent elements, steps, order of the
steps, and so forth given in the following description of
the embodiments are provided for illustration only and
not for the purpose of limiting the invention. The present
invention is defined by the appended claims and their
equivalents. Thus, of the constituent elements in the fol-
lowing descriptions of the embodiments, those constitu-
ent elements not mentioned in independent claims are
optional for achieving the object of the present disclosure,
but will be described as constituting preferred embodi-
ments.
[0025] FIG. 1 is a diagram of a video reproduction sys-
tem 10 in accordance with one embodiment.
[0026] The video reproduction system 10 includes a
recording and reproduction device 100, a display 200, a
smart phone 300, a tablet PC 400, and a portable tele-
phone 500.
[0027] The recording and reproduction device 100 is
used to record video content transmitted via broadcast
waves or the like, and reproduce the recorded video con-
tent. The recording and reproduction device 100 converts
the image quality of the video content, after which it trans-
fers the converted video content to the smart phone 300,
the tablet PC 400, and the portable telephone 500.
[0028] The display 200 is connected to the recording
and reproduction device 100, and displays the video con-
tent reproduced by the recording and reproduction device

100.
[0029] The smart phone 300, the tablet PC 400, and
the portable telephone 500 are examples of a portable
device, and produce the video content whose image
quality has been converted and which is transferred from
the recording and reproduction device 100.
[0030] FIG. 2 is a block diagram of a hardware config-
uration of the recording and reproduction device 100.
[0031] The recording and reproduction device 100 in-
cludes a tuner 102, an audio/video processor 104, an
audio output component 112, a video output component
114, a network interface 116, a RAM 118, a flash ROM
120, a system controller 122, and a remote control re-
ceiver 124.
[0032] The tuner 102 receives video content via tele-
vision broadcast waves received by an antenna. The vid-
eo content is generally television program broadcast da-
ta.
[0033] The audio/video processor 104 converts the
video content into video data of a format that can be dis-
played on the display 200 and audio data of a format that
can be outputted from a speaker. The audio/video proc-
essor 104 includes an encoder 106, a HDD (hard disk
drive) device 108, and a decoder 110. The encoder 106
encodes the video content received by the tuner 102.
The HDD device 108 stores the video content encoded
by the encoder 106. The decoder 110 decodes the video
content stored on the HDD device 108, and produces
video data of a format that can be displayed on the display
200 and audio data of a format that can be outputted from
a speaker.
[0034] The audio output component 112 outputs the
audio data produced by the decoder 110 to a speaker of
the display 200. The outputted audio data is then output-
ted from the speaker of the display 200.
[0035] The video output component 114 outputs the
video data produced by the decoder 110 to the display
200. The outputted video data is then displayed on the
display 200.
[0036] The network interface 116 is connected to the
smart phone 300, the tablet PC 400, and the portable
telephone 500, and sends and receives data to and from
these portable devices.
[0037] The remote control receiver 124 receives a sig-
nal for operating the recording and reproduction device
100 from a remote controller of the recording and repro-
duction device 100.
[0038] The system controller 122 controls the process-
ing of the network interface 116 and the audio/video proc-
essor 104 based on the signal received by the remote
control receiver 124, etc.
[0039] The RAM 118 is a volatile memory that tempo-
rarily stores data utilized in control processing performed
by the system controller 122.
[0040] The flash ROM 120 is a non-volatile memory
that stores data utilized in control processing performed
by the system controller 122.
[0041] FIG. 3 is a block diagram of a functional config-
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uration of the system controller 122. The various process-
ing components are functional processing components
that function when the system controller 122 executes a
program for operating the recording and reproduction de-
vice 100.
[0042] The system controller 122 includes an image
quality information acquisition component 132, an image
quality information selector 134, a converter 136, a re-
maining capacity acquisition component 138, a screen
size acquisition component 139, and a CM detector 140.
[0043] The image quality information acquisition com-
ponent 132 acquires, from a portable device connected
to the recording and reproduction device 100 and capa-
ble of reproducing video content, at least one set of image
quality information specifying the image quality of video
content that can be reproduced with the portable device.
The "portable device" referred to here is the smart phone
300, the tablet PC 400, or the portable telephone 500.
The image quality information specifies the bit rate of
video content that can be reproduced by the portable
device, or the resolution (pixel count) of the portable de-
vice.
[0044] The image quality information selector 134 se-
lects one side of image quality information from among
the image quality information acquired by the image qual-
ity information acquisition component 132, based on an
attribute of transfer content, which is video content to be
transferred from the recording and reproduction device
100 to the portable device.
[0045] The image quality information selector 134 in-
cludes a setting component 142 and a selector 144. The
setting component 142 sets first image quality informa-
tion from among the image quality information acquired
by the image quality information acquisition component
132 as the image quality information in the initial state.
The first image quality information is, for example, the
image quality information with the highest image quality
(the highest resolution and the highest bit rate) out of the
image quality information acquired by the image quality
information acquisition component 132. If the attribute of
the transfer content is a predetermined attribute, the se-
lector 144 selects second image quality information in-
cluded in the image quality information that is acquired
by the image quality information acquisition component
132 and that has lower image quality than the first image
quality information, as one set of image quality informa-
tion.
[0046] The converter 136 converts the transfer content
into the video content of the image quality specified by
the set of image quality information selected by the image
quality information selector 134. The converter 136 real-
izes the conversion processing of video content by op-
erating the audio/video processor 104.
[0047] The remaining capacity acquisition component
138 acquires from the portable device the remaining data
capacity that can be stored in the portable device.
[0048] The screen size acquisition component 139 ac-
quires from the portable device the screen size of the

portable device.
[0049] The CM detector 140 detects the CM (commer-
cial message) portion included in the transfer content.
[0050] The processing executed by the recording and
reproduction device 100 will now be described in detail
while giving a specific example.
[0051] FIG. 4 is a flowchart of a processing executed
by the recording and reproduction device 100.
[0052] In response to an operation signal sent when
the user operates the remote control, etc., of the record-
ing and reproduction device 100, the recording and re-
production device 100 switches to video content conver-
sion mode (step S2). This video content conversion mode
is a mode for converting the video content recorded to
the HDD device 108 (transfer content) into video content
that can be reproduced by the portable device connected
to the recording and reproduction device 100. For exam-
ple, it is a mode for copying or moving video content.
[0053] The system controller 122 detects portable de-
vices connected to the recording and reproduction device
100 via the network interface 116, and a list of names of
detected portable devices is displayed on the display 200
connected to the recording and reproduction device 100
(step S4). This detection of portable devices is performed
according to an existing protocol, such as UPnP (univer-
sal plug and play), which is established under DLNA (Dig-
ital Living Network Alliance) guidelines. Rather than us-
ing an existing protocol, the detection can be performed
using an independently developed protocol. As shown in
FIG. 5, for example, the system controller 122 detects
portable devices by acquiring an ID1, ID2, and ID3 as
IDs from the smart phone 300, the tablet PC 400, and
the portable telephone 500, respectively. The system
controller 122 converts the acquired IDs of the portable
devices into names of portable devices. This conversion
into names can be performed by referring to a data table
giving the relation between portable devices and names
held in advance by the recording and reproduction device
100. The system controller 122 displays a list of portable
device names on the display 200. FIG. 5 shows names
including "smart phone," "tablet PC," and "portable tele-
phone" as the list of portable device names.
[0054] The user selects the portable device to which
the video content will be transferred, from the list of port-
able device names, by operating a remote control 150 of
the recording and reproduction device 100. Let us as-
sume here that "smart phone" has been selected, for
example. The system controller 122 determines whether
a portable device is selected or not based on the opera-
tion of the remote controller 150 (step S6) while deter-
mining that a potable device is not selected (No in step
S6). When a portable device is selected (Yes in step S6),
the image quality information acquisition component 132,
the remaining capacity acquisition component 138, and
the screen size acquisition component 139 inquire image
quality information, remaining capacity, and screen size
of the selected portable device, respectively, and acquire
this information (step S8). The "image quality informa-
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tion" here is data specifying the image quality of video
content that can be reproduced by the portable device,
and specifies the bit rate of the video content that can be
reproduced by the portable device or the resolution of
the portable device. The remaining capacity is the
amount of free capacity in the memory region of the port-
able device, and is the maximum data capacity that can
be used from this point on. The screen size is the size of
the screen on the portable device. The image quality in-
formation, remaining capacity, and screen size will here-
inafter be collectively referred to as device information.
Since "smart phone" has been selected here, the image
quality information acquisition component 132, the re-
maining capacity acquisition component 138, and the
screen size acquisition component 139 respectively ac-
quire the image quality information specifying resolution
and bit rate, the remaining capacity, and the screen size
from the smart phone 300.
[0055] FIG. 7 shows an example of image quality in-
formation for the smart phone 300, acquired by the image
quality information acquisition component 132. Each
record of image quality information includes an image
quality ID, resolution, and bit rate. For example, the
record with image quality ID "1" has a resolution of "HD
(1280 3 720)" and a bit rate of "2 Mbps." In the example
in FIG. 7, the smart phone 300 is compatible with four
different resolution levels, and can reproduce video con-
tent at four different bit rates.
[0056] FIG. 8 shows an example of the remaining ca-
pacity of the smart phone 300, acquired by the remaining
capacity acquisition component 138. That is, it shows
that the remaining data capacity of the smart phone 300
is 12 gigabytes.
[0057] FIG. 9 shows an example of the screen size of
the smart phone 300, acquired by the screen size acqui-
sition component 139. That is, it is shows that the screen
size of the smart phone 300 is 4 inches.
[0058] Next, the system controller 122 displays a re-
corded program list on the display 200 (step S10). This
recorded program list is a list of names of video content
recorded to the HDD device 108. As shown in FIG. 10,
for example, the system controller 122 displays "8
O’clock News," "Music Hour," and "Tuesday Movie,"
which are names of video content, on the display 200.
[0059] The user operates the remote control 150 of the
recording and reproduction device 100 to select from the
recorded program list the video content to be transferred
from the recording and reproduction device 100 to the
portable device. Let us assume here at the "8 O’clock
News" has been selected. The system controller 122 de-
termines whether video content is selected or not based
on the operation of the remote controller 150 (step S12)
while determining that video content is not selected (No
in step S12). When video content is selected (Yes in step
S12), the image quality information selector 134 selects
one set of image quality information from the image qual-
ity information acquired by the image quality information
acquisition component 132, based on an attribute of

transfer content, which is the video content selected to
be transferred from the recording and reproduction de-
vice 100 to the portable device (step S14). As shown in
FIG. 11, the image quality information selector 134 dis-
plays the selected image quality information on the dis-
play 200. The image quality information selection
processing (step S14) will be discussed in detail below.
[0060] If the user wishes to convert the transfer content
into video content of the image quality information dis-
played on the display 200, the user operates the remote
control 150 of the recording and reproduction device 100
and presses an OK button 202.
[0061] The system controller 122 determines whether
the OK button 202 is pressed or not based on the oper-
ation of the remote controller 150 (step S16) while deter-
mining that the OK button 202 is not pressed (No in step
S16). When the OK button 202 is pressed (Yes in step
S16), the converter 136 converts the image quality of the
transfer content (step S18). The details of the image qual-
ity conversion processing (step S18) will be discussed
below.
[0062] Next, the image quality selection processing
(step S14 in FIG. 4) will be described in detail. FIG. 12
is a detailed flowchart of image quality information selec-
tion processing (step S14 in FIG. 4).
[0063] The system controller 122 (e.g., the image qual-
ity information acquisition component 132) determines
whether or not device information has been acquired
from the selected portable device by the image quality
information acquisition component 132, the remaining
capacity acquisition component 138, and the screen size
acquisition component 139 in device information acqui-
sition processing (step S8 in FIG. 4) (step S22). If the
device information has been acquired (Yes in step S22),
the setting component 142 sets the image quality infor-
mation for highest image quality (highest resolution and
highest bit rate) out of the image quality information ac-
quired by the image quality information acquisition com-
ponent 132, as the image quality information in the initial
state (step S24). For example, if the image quality infor-
mation shown in FIG. 7 has been acquired, a resolution
of "HD (1280 3 720)" and a bit rate of "2 Mbps" are set
as the image quality information in the initial state. On
the other hand, if the device information has not been
acquired (No in step S22), the setting component 142
sets reference image quality information out of the image
quality information acquired by the image quality infor-
mation acquisition component 132, as conversion image
quality (step S40), and the process proceeds to step S34.
For example, the reference image quality information is
preset to a resolution of "VGA (640 3 480)" and a bit rate
of "1 Mbps." Of course, the reference image quality in-
formation can be preset to other value.
[0064] The selector 144 determines whether or not the
remaining capacity acquired by the remaining capacity
acquisition component 138 is low (step S26). That is, the
selector 144 determines whether or not the remaining
capacity acquired by the remaining capacity acquisition
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component 138 is less than the size of video content of
the image quality specified by the initial state image qual-
ity information, which is the video content converted from
the transfer content.
[0065] If the remaining capacity is low, that is, if the
remaining capacity is less than the size of the converted
video content (Yes in step S26), the setting component
142 lowers the initial state image quality information (res-
olution and bit rate) by one level (step S28). That is, the
setting component 142 sets as the image quality infor-
mation the resolution "XGA (1024 3 768)" and the bit
rate "1.5 Mpbs" stored in the second record in the image
quality information shown in FIG. 7. On the other hand,
if the remaining capacity is not less than the size of the
converted video content (No in step S26), the current
image quality information (e.g., the initial state image
quality information) is maintained, and the process pro-
ceeds to step S30.
[0066] Next, the selector 144 determines whether or
not the screen size acquired by the screen size acquisi-
tion component 139 is small (step S30). That is, the se-
lector 144 determines whether or not the screen size ac-
quired by the screen size acquisition component 139 is
below a predetermined screen size threshold.
[0067] If the screen size is small, that is, if the screen
size is below the predetermined screen size threshold
(Yes in step S30), the setting component 142 lowers the
resolution in the image quality information by one level
(step S32). For example, if the screen size is 4 inches
and the screen size threshold is 5 inches, the currently
set resolution of "XGA (1024 3 768)" is lowered by one
level to a resolution of "VGA (640 3 480)." On the other
hand, if the screen size is not below the predetermined
screen size threshold (No in step S30), the current image
quality information is maintained, and the process pro-
ceeds to step S34.
[0068] Next, the selector 144 determines whether or
not the transfer content is a program with emphasis on
audio (step S34). More specifically, the selector 144 de-
termines the program to be one with emphasis on audio
if the genre information indicating the genre of the transfer
content assigned to the transfer content is music or news.
This genre information is one of the attributes of the trans-
fer content. If the program is determined to be one with
emphasis on audio (Yes in step S34), the setting com-
ponent 142 lowers the resolution in the image quality
information by one level (step S36). Since the "8 O’clock
News" is currently selected as the transfer content, this
transfer content is a program with emphasis on audio.
Accordingly, the selector 144 lowers the currently set res-
olution of "VGA (640 3 480)" to a resolution of "QVGA
(320 3 240)." On the other hand, if the program is deter-
mined not to be one with emphasis on audio (No in step
S34), the current image quality information is maintained,
and the process proceeds to step S38.
[0069] The setting component 142 notifies the user of
the set image quality information (step S38). In the
processing so far, the resolution has been set to "QVGA

(320 3 240)" and the bit rate to "1.5 Mbps." Therefore,
the setting component 142 notifies the user by displaying
the resolution and bit rate on the display 200 as shown
in FIG. 11.
[0070] Next, the image quality conversion processing
(step S18 in FIG. 4) will be described in detail. FIG. 13
is a detailed flowchart of image quality conversion
processing (step S18 in FIG. 4).
[0071] The converter 136 causes the decoder 110 to
decode the transfer content stored in the HDD device
108 (step S52).
[0072] The CM detector 140 detects the CM (commer-
cial message) portion included in the decoded transfer
content, and the converter 136 deletes the CM portion
from the transfer content (step S54). That is, the CM re-
production time period is detected from the transfer con-
tent, and the detected reproduction time period is cut.
For example, the CM detector 140 detects the CM repro-
duction time period according to a CM signal included in
the CM reproduction time period part of the transfer con-
tent. The method for detecting the CM reproduction time
period is not limited to this, and some other method can
be used instead, such as using the switching point be-
tween dual-language audio and stereo audio as the CM
start or end point.
[0073] The converter 136 detects the opening portion
or the ending portion from the transfer content, and de-
letes it (step S56). The converter 136 can detect a pre-
determined time period from the start of transfer content
as the opening portion. Also, the converter 136 can detect
as the ending portion the time period from a predeter-
mined length of time before the end of the transfer content
until the end of the transfer content.
[0074] The converter 136 converts the resolution (pixel
count) of the transfer content from which the opening or
ending portion has been cut, into the resolution selected
by the image quality information selection processing
(step S14 in FIG. 4). That is, the converter 136 converts
the resolution of the transfer content by subjecting the
transfer content to pixel thinning, averaging, or other such
image processing (step S58).
[0075] The converter 136 causes the encoder 106 to
re-encode the transfer content whose resolution has
been converted (step S60). Here, the converter 136 con-
verts the bit rate of the transfer content into the bit rate
selected by the image quality information selection
processing (step S14 in FIG. 4). For example, the con-
verter 136 converts the bit rate by sending the encoder
106 a bit rate as a parameter during encoding. Since this
encoding can be a conventional encoding, detailed de-
scription will be omitted for the sake of brevity.
[0076] As described above, in this embodiment, trans-
fer content is converted so as to attain an image quality
selected based on an attribute of the transfer content,
out of the image qualities compatible with a portable de-
vice connected to the recording and reproduction device
100. Therefore, video content of different image quality
can be produced when the attribute of the transfer content
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is an attribute that demands high image quality, and when
the attribute is not one that demands high image quality.
Consequently, user convenience during copying or mov-
ing of video content can be improved by automatically
determining the image quality at which the size of the
video content can be reduced while still affording easy
viewing by the user. Furthermore, the size of the video
content can be reduced by decreasing the resolution or
decreasing the bit rate.
[0077] More specifically, when the attribute of the
transfer content is a predetermined attribute, the image
quality of the converted video content can be reduced.
[0078] The image quality of the converted video con-
tent can also be reduced when the genre of the transfer
content is a predetermined genre.
[0079] For example, with music or news video content,
the audio can be more important than the video to the
user. Therefore, if the genre of the transfer content is a
genre related to music or news, the user does not per-
ceive anything visually amiss even when the image qual-
ity of the converted video content is lowered.
[0080] Also, when the screen size of the portable de-
vice is small, the image quality of the video content is
lowered. If the screen size of the portable device is small,
the user will notice hardly any difference in image quality
between when video content of high image quality is
viewed and when video content of low image quality is
viewed. Therefore, in this case the user does not perceive
anything visually amiss even when the image quality of
the converted video content is lowered.
[0081] Also, when the remaining capacity of the port-
able device is small, the size of the video content can be
reduced while still affording easy viewing by the user.
[0082] Also, the CM portion from the video content dur-
ing image quality conversion processing (step S18 in
FIG. 4) is excluded. This allows the size of the video
content to be further reduced.
[0083] Also, the opening portion or the ending portion
is excluded from the video content during image quality
conversion processing (step S18 in FIG. 4). This allows
the size of the video content to be further reduced.
[0084] The recording and reproduction device 100 in
accordance with one embodiment is described above,
but the present invention is not limited to or by this em-
bodiment.
[0085] For example, in the above embodiment, only
one set of video content is selected by the user in the
video content selection processing (step S12 in FIG. 4),
but the user can select two or more sets of video content.
In this case, a priority order can be provided to the various
sets of video content that are selected in the image quality
information selection processing (step S14 in FIG. 4),
and the image quality information can be selected ac-
cording to this priority order for each set of video content.
[0086] For example, the image quality information can
be selected so that the priority order is set lower as the
size of the video content is larger, and so that the image
quality is set lower as the priority order of the video con-

tent is lower, that is, as the size of the video content is
larger. The larger is the size of the video content, the
greater will be the effect of size reduction. Therefore, this
configuration enhances the effect of reducing the size of
the video content.
[0087] The priority order can be determined by some-
thing other than the size of the video content. For in-
stance, the priority order can be determined based on
genre information belonging to the video content. If the
genre information indicates that the content is a movie,
a drama, or the like, there is a higher possibility that the
video is the more important part of the video content, so
the priority order is set higher. Conversely, if the genre
information indicates that the content is news, music, or
the like, there is a higher possibility that the audio is the
more important part of the video content, so the priority
order is set lower. Consequently, video content of new
or music with a lower priority order is converted to a lower
image quality than that of video content of a movie or a
drama with a higher priority order.
[0088] Also, the portable devices connected to the re-
cording and reproduction device 100 are not limited to
the smart phone 300, the tablet PC 400, and the portable
telephone 500, and any other portable device can be
used so long as it allows video content to be reproduced.
Nor is there any limit on the number of portable device,
so long as that number of devices can be connected to
the recording and reproduction device 100.
[0089] Also, in the above embodiment the recording
and reproduction device 100 and the portable devices
are directly connected, but they can instead be connect-
ed via a network, such as a LAN (local area network).
[0090] Also, the various devices discussed above can
be configured as a computer system having a microproc-
essor, ROM, RAM, hard disk drive, display unit, key-
board, mouse, and so forth. Computer programs are
stored in the RAM or the hard disk drive. The microproc-
essor operates according to a computer program, allow-
ing the various devices to perform their functions. The
computer program here includes a plurality of combina-
tions of command code indicating commands to the com-
puter so as to achieve specific functions.
[0091] Some or all of the constituent elements that
make up the various devices discussed above can be
constituted by a single system LSI (large scale integra-
tion). A system LSI is a super-multifunctional LSI manu-
factured by integrating a plurality of components on a
single chip. More specifically, it is a computer system that
includes a microprocessor, ROM, and RAM. Computer
programs are stored in the RAM. The microprocessor
operates according to a computer program, allowing the
system LSI to achieve its function.
[0092] Some or all of the constituent elements that
make up the various devices discussed above can also
be constituted by a single module or a removable IC card
for each device. The IC card or module is a computer
system made up of a microprocessor, ROM, RAM, etc.
The IC card or module can include the above-mentioned

11 12 



EP 2 720 472 A9

8

5

10

15

20

25

30

35

40

45

50

55

super-multifunctional LSI. The microprocessor operates
according to a computer program, allowing the IC card
or module to achieve its function. The IC card or module
can be tamper resistant.
[0093] The present invention can be realized as the
above-mentioned method. Further, the present invention
can be realized as a computer program by which these
methods are realized by a computer, or can be realized
as a digital signal made of the computer program.
[0094] Furthermore, the digital signal or the computer
program can be recorded to a computer-readable non-
transitory recording medium, such as a flexible disk, a
hard disk, a CD-ROM, an MO, a DVD, a DVD-ROM, a
DVD-RAM, a BD (Blu-ray Disc), a semiconductor mem-
ory, or the like. The present invention can also be realized
as the above-mentioned digital signal that has been re-
corded to one of these non-transitory recording mediums.
[0095] The present invention can also be such that the
digital signal or the computer program is transmitted via
an electrical communication line, a wired or wireless com-
munication line, a network such as the Internet, data
broadcasting, or the like.
[0096] The present invention can also be a computer
system equipped with a microprocessor and a memory,
with the memory storing the computer programs and the
microprocessor operating according to the computer pro-
grams.
[0097] The present invention can also be another, in-
dependent computer system, by transferring the digital
signal or the program to the non-transitory recording me-
dium, or by transferring the digital signal or the program
via the above-mentioned network or the like.
[0098] Also, the recording and reproduction device 100
in accordance with one embodiment includes the image
quality information selector 134, the image quality infor-
mation acquisition component 132, and the converter
136 in the system controller 122 as shown in FIG. 3. The
other components are optional, and do not necessarily
have to be provided to the recording and reproduction
device 100.
[0099] Furthermore, the embodiments and modifica-
tion examples discussed above can be combined with
each other.
[0100] The present invention can be applied to a hard
disk recorder, a DVD recorder, a BD recorder, or the like
that records and reproduces television programs and oth-
er such video content.
[0101] In the illustrated embodiment, the recording and
reproduction device includes an image quality informa-
tion acquisition component, an image quality information
selector, and a converter. The image quality information
acquisition component acquires, from a portable device
that is connected to the recording and reproduction de-
vice and that is capable of reproducing video content, at
least one set of image quality information specifying the
image quality of video content that can be reproduced
with the portable device. The image quality information
selector selects image quality information from among

the image quality information acquired by the image qual-
ity information acquisition component, based on an at-
tribute of transfer content, which is video content to be
transferred from the recording and reproduction device
to the portable device. The converter converts the trans-
fer content into video content of the image quality spec-
ified by the image quality information selected by the im-
age quality information selector.
[0102] With this configuration, the transfer content is
converted so that it will have, out of the image qualities
compatible with the portable device connected to the re-
cording and reproduction device, an image quality se-
lected based on the attribute of the transfer content.
Therefore, video content of different image quality can
be produced when the attribute of the transfer content is
an attribute that demands high image quality and when
the attribute of the transfer content is not an attribute that
demands high image quality. Consequently, user con-
venience during copying or moving of video content can
be improved by automatically determining the image
quality at which the size of the video content can be re-
duced while still affording easy viewing by the user.
[0103] For instance, the image quality information se-
lector can have a setting component for setting first image
quality information as the initial image quality information,
from among the image quality information acquired by
the image quality information acquisition component, and
a selector for selecting second image quality information
included in the image quality information that is acquired
by the image quality information acquisition component
and that has lower image quality than the first image qual-
ity information, when the attribute of the transfer content
is a predetermined attribute.
[0104] With this configuration, when the attribute of the
transfer content is a predetermined attribute, the image
quality of the converted video content can be lowered.
[0105] Also, the attribute of the transfer content can be
the genre of the transfer content.
[0106] With this configuration, when the genre of the
transfer content is a predetermined genre, the image
quality of the converted video content can be lowered.
[0107] Also, the selector can select the second image
quality information when the genre of the transfer content
is a genre related to music or news.
[0108] With video content that is music or news, it is
conceivable that the audio can be more important to the
user than the video. Therefore, if the genre of the transfer
content is a genre related to music or news, the user
does not perceive anything visually amiss even when the
image quality of the converted video content is lowered.
[0109] Also, the above-mentioned recording and re-
production device can further include a screen size ac-
quisition component for acquiring from the portable de-
vice the screen size of the portable device. The selector
can select third image quality information that is included
in the image quality information acquired by the image
quality information acquisition component and that has
lower image quality than the second image quality infor-
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mation, when the attribute of the transfer content is a
predetermined attribute and the screen size of the port-
able device is at or below a predetermined size.
[0110] When the screen size of the portable device is
small, the user notices hardly any difference in image
quality between when video content of high image quality
is viewed and when video content of low image quality
is viewed. Therefore, in this case the user does not per-
ceive anything visually amiss even when the image qual-
ity of the converted video content is lowered.
[0111] Also, the above-mentioned recording and re-
production device can further include a remaining capac-
ity acquisition component for acquiring from the portable
device the remaining data capacity that can be stored in
the portable device. The selector can further select third
image quality information that is included in the image
quality information acquired by the image quality infor-
mation acquisition component and that has lower image
quality than the second image quality information, when
the attribute of the transfer content is a predetermined
attribute and the remaining capacity acquired by the re-
maining capacity acquisition component is less than the
size of the video content of the image quality specified
by the first image quality information for which the transfer
content has been converted.
[0112] With this configuration, when the remaining ca-
pacity of the portable device is small, the size of the video
content can be reduced while still affording easy viewing
by the user.
[0113] Also, when there is a plurality of sets of transfer
content, the image quality information selector selects
the image quality information corresponding to the prior-
ity order of the transfer content for each transfer content.
[0114] More specifically, when there is a plurality of
sets of transfer content, the image quality information
selector can select the image quality information for each
transfer content so that the image quality is set lower as
the size of the transfer content is larger.
[0115] The larger is the size of the video content, the
greater is the effect of reducing size. Therefore, this con-
figuration allows the effect of reducing the size of video
content to be enhanced.
[0116] Also, the above-mentioned recording and re-
production device can further include a CM (commercial
message) detector for detecting the CM portion included
in the transfer content. The converter can convert the
transfer content excluding the CM portion detected by
the CM detector into the video content of the image qual-
ity specified by the image quality information selected by
the image quality information selector.
[0117] Excluding the CM portion allows the size of the
video content to be further reduced.
[0118] Also, the converter can convert the transfer con-
tent excluding the opening portion or the ending portion
of the transfer content into the video content of the image
quality specified by the image quality information select-
ed by the image quality information selector.
[0119] Excluding the opening portion or the ending por-

tion allows the size of the video content to be further
reduced.
[0120] Also, the image quality information can specify
the bit rate of video content that can be reproduced with
the portable device or the resolution of the portable de-
vice.
[0121] Reducing the resolution or the bit rate allows
the size of the video content to be reduced.
[0122] The present invention can be realized not only
as a recording and reproduction device including these
characteristic processing components, and can also be
realized as a method for controlling a recording and re-
production device, including steps involving processing
executed by the characteristic processing components
included in the recording and reproduction device. The
present invention can also be realized as a program for
causing a computer to function as the characteristic
processing components included in the recording and
reproduction device, or a program that causes a compu-
ter to execute the characteristic steps included in the re-
cording and reproduction device control method. It
should go without saying that this program can be dis-
tributed through the Internet or another such communi-
cations network, or on a non-transitory recording medium
that can be read by a computer, such as a CD-ROM
(compact disc-read only memory).
[0123] With the above mentioned arrangements, user
convenience during copying or moving of video content
can be improved by automatically determining the image
quality at which the size of the video content can be re-
duced while still affording easy viewing by the user.
[0124] In understanding the scope of the present in-
vention, the term "comprising" and its derivatives, as
used herein, are intended to be open ended terms that
specify the presence of the stated features, elements,
components, groups, integers, and/or steps, but do not
exclude the presence of other unstated features, ele-
ments, components, groups, integers and/or steps. The
foregoing also applies to words having similar meanings
such as the terms, "including", "having" and their deriv-
atives. Also, the terms "part," "section," "portion," "mem-
ber" or "element" when used in the singular can have the
dual meaning of a single part or a plurality of parts.
[0125] While only a preferred embodiment has been
chosen to illustrate the present invention, it will be ap-
parent to those skilled in the art from this disclosure that
various changes and modifications can be made herein
without departing from the scope of the invention as de-
fined in the appended claims. Furthermore, the foregoing
descriptions of the embodiment according to the present
invention are provided for illustration only, and not for the
purpose of limiting the invention as defined by the ap-
pended claims and their equivalents.

Claims

1. A recording and reproduction device comprising:
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an image quality information acquisition compo-
nent configured to acquire, from a portable de-
vice that is configured to be connected to the
recording and reproduction device and that is
configured to reproduce video content, at least
one set of image quality information specifying
image quality that is compatible with the portable
device;
an image quality information selector configured
to select image quality information from among
the image quality information acquired by the
image quality information acquisition compo-
nent based on an attribute of transfer content
selected to be transferred from the recording
and reproduction device to the portable device;
and
a converter configured to convert the transfer
content into video content such that the video
content has image quality specified by the image
quality information that has been selected by the
image quality information selector.

2. The recording and reproduction device according to
claim 1, wherein
the image quality information selector further in-
cludes
a setting component configured to set first image
quality information from among the image quality in-
formation acquired by the image quality information
acquisition component as initial image quality infor-
mation, and
a selector configured to select second image quality
information specifying lower image quality than the
first image quality information from among the image
quality information acquired by the image quality in-
formation acquisition component while the attribute
of the transfer content includes a predetermined at-
tribute.

3. The recording and reproduction device according to
claim 2, wherein
the attribute of the transfer content includes a genre
of the transfer content.

4. The recording and reproduction device according to
claim 3, wherein
the selector is configured to select the second image
quality information while the genre of the transfer
content includes a genre corresponding to one of
music and news.

5. The recording and reproduction device according to
any of claims 2 to 4, further comprising
a screen size acquisition component configured to
acquire screen size of the portable device from the
portable device,
the selector being further configured to select third
image quality information specifying lower image

quality than the second image quality information
from among the image quality information acquired
by the image quality information acquisition compo-
nent while the attribute of the transfer content in-
cludes the predetermined attribute and the screen
size of the portable device is at or below a predeter-
mined size.

6. The recording and reproduction device according to
any of claims 2 to 4, further comprising
a remaining capacity acquisition component config-
ured to acquire remaining data capacity of the port-
able device from the portable device,
the selector being further configured to select third
image quality information specifying lower image
quality than the second image quality information
from among the image quality information acquired
by the image quality information acquisition compo-
nent while the attribute of the transfer content in-
cludes the predetermined attribute and the remain-
ing data capacity acquired by the remaining capacity
acquisition component is less than data size of video
content into which the transfer content is converted
such that the video content has image quality spec-
ified by the first image quality information.

7. The recording and reproduction device according to
any of claims 1 to 6, wherein
the image quality information selector is further con-
figured to select the image quality information in ac-
cordance with a priority order of a plurality of sets of
transfer content for each transfer content.

8. The recording and reproduction device according to
claim 7, wherein
the image quality information selector is further con-
figured to select the image quality information for
each transfer content such that the image quality is
set lower as data size of the transfer content is larger.

9. The recording and reproduction device according to
any of claims 1 to 8, further comprising
a CM (commercial message) detector configured to
detect a CM portion in the transfer content,
the converter being further configured to convert the
transfer content excluding the CM portion that has
been detected by the CM detector into the video con-
tent such that the video content has the image quality
specified by the image quality information that has
been selected by the image quality information se-
lector.

10. The recording and reproduction device according to
any of claims 1 to 8, wherein
the converter is further configured to convert the
transfer content excluding one of an opening portion
and an ending portion of the transfer content into the
video content such that video content has the image
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quality specified by the image quality information that
has been selected by the image quality information
selector.

11. The recording and reproduction device according to
any of claims 1 to 10, wherein
the image quality information specifies one of reso-
lution of the portable device and bit rate of video con-
tent that is compatible with the portable device as
the image quality.

12. A method for controlling a recording and reproduc-
tion device, the method comprising:

acquiring, from a portable device that is config-
ured to reproduce video content, at least one set
of image quality information specifying image
quality that is compatible with the portable de-
vice;
selecting image quality information from among
the image quality information that has been ac-
quired based on an attribute of transfer content
selected to be transferred from the recording
and reproduction device to the portable device;
and
converting the transfer content into video con-
tent such that the video content has image qual-
ity specified by the image quality information that
has been selected.
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