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(54) (TITLE OF THE INVENTION) Playback System

(57) [ABSTRACT]

[ProBLEM] To provide a playback system and optical disc
device that prevents interruptions in playing back content
despite a temporary reduction in the communication circuit
speed of a network.

[MEANS FOR RESOLUTION]

When executing a streaming playback process, a
controlling portion 21 sequentially stores, into a buffer
RAM 30, HD streaming data 50 that is distributed from a
DB server 4. Given this, when a given amount of HD
streaming data 50 has been accumulated, the controlling
portion 21 instructs a playback circuit 31 to sequentially
read out and playback the HD streaming data 50 of the
buffer RAM 30. Given this, when there is an interruption
in the streaming playback, the controlling portion 21 stops
the streaming playback and plays back SD data from a
DVD 100 from the location of the interruption. Because of
this, there will be no interruption in playing back of
content, despite a temporary reduction in the
communication circuit speed of the network 5.

[Selected Drawing] FIG. 7
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[ScopPe OF PATENT CLAIMS]
[CLaIm 1]
A playback system comprising:
an optical disc device having playback means for reading in and playing back first content data
from a first optical disc upon which is recorded in advance first content data and a title of the
first content data; and
a server, connected to the optical disc device through a network, for storing second content
data of a resolution that is higher than that of the first content data, wherein:
the optical disc device comprises communicating means for acquiring the title of the first
content data from the first optical disc and for sending it through the network to the server;
the server distributes, to the optical disc device through streaming through the network, second
content data of the same title as the title of the first content data that has been sent from the
communicating means; and
the optical disc device comprises a buffer memory for storing sequentially the second content
data that is distributed from the server, wherein:
the playback means:
execute streaming playback for sequentially reading out and playing back the second content
data from the memory buffer; and
when there is an interruption in the streaming playback, pause the streaming playback and
playback the first content data from the location of the interruption.
[CLaM 2]
A playback system set forth in claim 1, wherein:
the playback means:
retrieve a storing position, on the first optical disc, of the first content data at the same
playback time as the playback time of the second content data that was being streamed
immediately prior to the interruption in the streaming playback; and
read the first optical disc, from the storing position that has been retrieved, to playback the first
content data when streaming has been interrupted.
[CLAIM 3]
A playback system set forth in claim 1 or 2, wherein:
the communicating means, when streaming playback is interrupted, request the server to
stream distribution of the second content data after a prescribed playback time advancement;
the buffer memory stores the second content data sequentially distributed from the server, after
the prescribed playback time advancement; and
the playback means again execute streaming playback through the second content data when
the playback time of the first content data after the interruption in streaming has arrived at the
prescribed playback time advancement.
[CLAIM 4]
A playback system set forth in any one of claims 1 through 3, wherein:
the first content data is data indicating video and audio content;
the second content data is data indicating only video content; and
the playback means play back the second content for the video and the first content data for the
audio during streaming playback, will synchronizing the two.
[CLAIM 5]
A playback system set forth in claim 3 or 4, wherein:
the optical disc device comprises specifying means for receiving a specification of the
prescribed playback time.
[CLAIM 6]
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A playback system set forth in any of claims 1 through 5, wherein:

the first optical disk is a DVD; and

the second content of data is data recorded on a Blu-ray Disc or an HD DVD.

[Claim 7]

An optical disc device having playback means for reading in and playing back first content
data from a first optical disc upon which is recorded in advance first content data and a title of
the first content data, comprising:

communicating means for acquiring from the first optical disc and transmitting through a
network to a predetermined server, a title of the first content data; and

a buffer memory for sequentially storing second content data upon reception, by the
communicating means, from the server, of second content data that is of the identical title and of
higher resolution than the first content data, wherein:

the playback means:

execute streaming playback for sequentially reading out and playing back the second content
data from the memory buffer; and

when there is an interruption in the streaming playback, pause the streaming playback and
playback the first content data from the location of the interruption.

[DETAILED EXPLANATION OF THE INVENTION]
[FIELD OF TECHNOLOGY]
[0001]

The present invention relates to a playback system comprising an optical disc device in which
an optical disc, upon which video content is recorded, is loaded, and a server that communicates
with the optical disc device through a network, and relates to an optical disc device that is used
in this system.

[BACKGROUND ART]
[0002]

Conventionally, DVDs (Digital Versatile Discs) have typically been popular as a medium for
playing back SD (Standard Definition) video. Moreover, in recent years Blu-ray Discs and HD
DVDs (High Definition DVDs) have begun to be popular as next-generation media that enable
playback of HD (High Definition) video with higher resolution than SD video. Blu-ray Discs and
HD DVDs that enable increased capacity enable users to enjoy HD video that is video in high
definition.

[0003]

When one wishes to enjoy HD video of the same content of a DVD that is already owned, a
user must purchase a new Blu-ray Disc or HD DVD, despite having recorded the same content as
the DVD.

Note that a playback system is proposed in Patent Document 1.

[PATENT DOCUMENT] Japanese Unexamined Patent Application Publication 2006-352778
[DISCLOSURE OF THE INVENTION]

[PROBLEM SOLVED BY THE PRESENT INVENTION]

[0004]

Given this it appears as if a method may be considered wherein high-resolution content can be
played back using a low-resolution medium. This method is a method wherein, for example, a
server is provided that stores, for each title, streaming data that includes HD video, to distribute
streaming data of the same title as the DVD that is loaded, doing so from the server through the
Internet to the optical disc device, to process the streaming data on the optical disc device to
playback HD video. High-resolution content is playback through this method, without having to
purchase again next-generation media that is recorded with the same content.
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[0005]
However, often there are temporary reductions in communication circuit speeds of networks,
including the Internet, due to a variety of environmental factors. Because streaming data includes
at least HD video, data volumes are large. Because of this, sometimes the speed of acquisition of
streaming data does not keep up with the playback speed. Despite playing back high-resolution
content using a low-resolution medium, in such a situation the playback of the HD video will be
interrupted. As a result, the user will have to wait while playback is interrupted (for example, for
20 seconds).
[0006]

The problems set forth above are problems that will occur again when media of the next
generation, following Blu-ray Discs and HD DVDs, are released in the future.
[0007]

The present invention is to solve such conventional issues, and the object thereof is to provide
a playback system and an optical disc device that can prevent interruption in playback of content
even when there is a temporary reduction in the communication circuit speed of a network.
[0008]

In order to solve the issue described above, the playback system of the present invention
comprises the structures set forth below.

[0009]

(1) A playback system comprising:

an optical disc device having playback means for reading in and playing back first content data
from a first optical disc upon which is recorded in advance first content data and a title of the
first content data; and

a server, connected to the optical disc device through a network, for storing second content
data of a resolution that is higher than that of the first content data, wherein:

the optical disc device comprises communicating means for acquiring the title of the first
content data from the first optical disc and for sending it through the network to the server;

the server distributes, to the optical disc device through streaming through the network, second
content data of the same title as the title of the first content data that has been sent from the
communicating means; and

the optical disc device comprises a buffer memory for storing sequentially the second content
data that is distributed from the server, wherein:

the playback means:

execute streaming playback for sequentially reading out and playing back the second content
data from the memory buffer; and

when there is an interruption in the streaming playback, pause the streaming playback and
playback the first content data from the location of the interruption.

[0010]

In this configuration, both content data are data showing content such as movies. The storing
position of both content data is are specified by the playback time. The first content data is data
indicating SD content, including SD video and audio. Moreover, the second content data are data
indicating HD content, including at least HD video. Moreover, the titles of both content data are
titles of movies, or the like. When, in this configuration, a user, for example, loads a first optical
disc, the communicating means transmit, to the server, the title of the first content data that is
recorded on the first optical disc. Upon reception of the title, the server distributes, to the optical
disc device, second content data having the same title as this title. Through this, the playback
means play back second content data of the same title as the first content data. Through this, the
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playback system plays back high-resolution content using a first optical disc that is already
owned by the user.
[0011]

When the streaming playback is interrupted, the playback means pause the streaming playback
and play back the first content data of the first optical disc from the location of the interruption.
The audio and SD video is thus playback based on the first content data. Because of this, it is
possible to prevent an interruption in playing back content, notwithstanding a temporary
reduction in the communication circuit speed of the network. This means that the user will not
have to wait.

[0012]

(2) The playback means:

retrieve a storing position, on the first optical disc, of the first content data at the same
playback time as the playback time of the second content data that was being streamed
immediately prior to the interruption in the streaming playback; and

read the first optical disc, from the storing position that has been retrieved, to playback the first
content data when streaming has been interrupted.

[0013]

In this configuration, in preparation for when streaming playback is interrupted, the playback
means search for the storage position, on the first optical disc, of the first content data of the
same playback time. Because of this, a state is produced wherein the playback means have
ascertained the storage position when streaming playback is interrupted. This enables a smooth
transfer to playing back SD data from the same playback time when streaming playback is
interrupted.

[0014]

(3) The communicating means, when streaming playback is interrupted, request the server to
stream distribution of the second content data after a prescribed playback time advancement;

the buffer memory stores the second content data sequentially distributed from the server, after
the prescribed playback time advancement; and

the playback means again execute streaming playback through the second content data when
the playback time of the first content data after the interruption in streaming has arrived at the
prescribed playback time advancement.

[0015]

In this configuration, the prescribed playback time advancement is, for example, a 30-seconds
advancement. When streaming playback is interrupted, the communicating means request the
server to perform streaming distribution. This request is inputted into the server through the
network. Given this, the server analyzes the second content data, and if there is second content
data after the prescribed playback time advancement, the streaming distribution described above
is carried out. When the prescribed playback time advancement is achieved, the streaming
playback using the second content data is restarted. The result is that the HD video is played
back again without an interruption to playback of content. This enables the user to enjoy the HD
video again.

[0016]

(4) The first content data is data indicating video and audio content;

the second content data is data indicating only video content; and

the playback means play back the second content for the video and the first content data for the
audio during streaming playback, will synchronizing the two.

[0017]
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In this configuration, the data volume of the second content data is reduced commensurate with
the audio that is not distributed. This reduces the cases wherein the streaming playback will be
interrupted.

[0018]

(5) The optical disc device comprises specifying means for receiving a specification of the
prescribed playback time.
[0019]

In this configuration, the user specifies in advance, using a specifying key, the prescribed
playback time advancement. This enables the user to specify a prescribed playback time
advancement depending on his or her own use preferences.

[0020]

(6) The first optical disk is a DVD; and

the second content of data is data recorded on a Blu-ray Disc or an HD DVD.
[0021]

Moreover, the optical disc device according to the present invention is provided with the
structures set forth below in order to solve the problems described above.
[0022]

(7) An optical disc device having playback means for reading in and playing back first content
data from a first optical disc upon which is recorded in advance first content data and a title of
the first content data; comprising:

communicating means for acquiring from the first optical disc and transmitting through a
network to a predetermined server, a title of the first content data; and

a buffer memory for sequentially storing second content data upon reception, by the
communicating means, from the server, of second content data that is of the identical title and of
higher resolution than the first content data, wherein:

the playback means:

execute streaming playback for sequentially reading out and playing back the second content
data from the memory buffer; and

when there is an interruption in the streaming playback, pause the streaming playback and
playback the first content data from the location of the interruption.

[0023]

The optical disc device having these structures is used in the playback system of (1), described
above. Thus this has the same effects as in (1), above.
[0024]

This invention enables prevention of an interruption in playback of content, even if there is a
temporary reduction in the communication circuit speed of the network.
[0025]

A playback system that is an embodiment of the present invention will be explained below.
[0026]

FIG. 1 is a system structural diagram of a playback system that is an embodiment of the
present invention. The playback system 101 comprises: a Blu-ray player 2 in which a DVD 100
is loaded; a television 3 (hereinafter termed a "TV") that is connected through an interface to the
Blu-ray player 2; and a database (hereinafter termed "DB") server 4 that is connected through a
network 5 to the Blu-ray player 2. Note that the Blu-ray player 2 and the TV 3 are used in the
home of an individual user. The DB server 4 is a server that is provided on the network 5. That
is, a plurality of Blu-ray players, including the Blu-ray player 2, are connected through the
network 5 to a single DB server 4.

[0027]
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The DVD 100 is a DVD-ROM manufactured based on the DVD (Digital Versatile Disc)
standard. The DVD 100 is a disk that has been purchased, and is owned, by the user. Moreover,
the DVD 100 is recorded in advance with content data that includes SD video and audio, such as
a movie (hereinafter abbreviated "SD data" as necessary), along with the title of this content, in a
DVD-VIDEO format. The storage position of the SD data is specified by the playback time.
[0028]

The Blu-ray player 2 plays back DVDs 100 in addition to Blu-ray Discs. The Blu-ray player 2
reads the content data from the DVD 100 and outputs it through an interface to the TV 3.
Through this, the Blu-ray player 2 plays back the content of the SD video on the TV 3. The
network 5 is, for example, the Internet.

[0029]

FIG. 2 is a block diagram depicting the principal structures of the Blu-ray player used in the
playback system. The Blu-ray player 2 comprises: a controlling portion 21 for controlling the
operation of each of the portions of the device main unit 2; a pickup head 22 (hereinafter
abbreviated a "PU head 22") for reading in data from an optical disc; a playback circuit 23 of an
RF amplifier, decoder, and the like; an operating portion 27 for receiving an operation from a
user; a remote control 27A for operating the device main unit 2 remotely; and an NIC (Network
Interface Card) 20 that is connected through a router (not shown) to the network 5. Moreover, the
Blu-ray player 2 is equipped with a buffer RAM for storing streaming data temporarily, and a
playback circuit 31 such as a decoder. Moreover, the Blu-ray player 2 comprises: a displaying
portion 28 for displaying data; a storing portion 29 for storing data; an audio processing portion
24 for converting audio data into an analog playback audio signal; an OSD processing portion 25
for generating OSD video upon conversion of video data into an analog playback video signal;
and a video compositing portion 26 for generating composited video.

[0030]

The PU head 22 comprises a laser diode (LD), a collimator lens, a beam splitter, an object lens,
a photodetector, a thread motor, and an actuator, not shown.

[0031]

The operations at the time of playback will be explained. The PU head 22 illuminates a DVD
100 or a Blu-ray Disc (not shown) with a laser beam, and detects, through a photodetector, light
that is reflected from the DVD 100 or the Blu-ray Disc. Through this, the PU head 22 optically
reads out data that is recorded on the DVD 100 or on the Blu-ray Disc.

[0032]

The playback circuit 23 generates RF signals based on outputs from a plurality of
photodetecting elements in the PU head 22, and amplifies the RF signals. Given this, the
playback circuit 23 processes the RF signals to obtain video and audio data. Here the video and
audio data that is obtained is stored temporarily in a buffer memory 23A that is built into the
playback circuit 23. Given this, the playback circuit 23 reads these data out sequentially from the
buffer memory 23A, and decodes it using, for example, MPEG. Given this, the playback circuit
23 outputs the audio data to the audio processing portion 24 and the video data to the video
compositing portion 26 while synchronizing these data. This synchronization is carried out based
on the playback times that are annotated for all content data. Specifically, the playback circuit 23
achieves synchronization through causing the video data playback time and the audio data
playback time to be coincident.

[0033]

The audio processing portion 24 converts audio data into an analog playback audio signal, and

outputs the playback audio signal to an external TV 3.
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Note that if the TV 3 is digital-compatible (following, for example, the HDMI standard), the
output may be digital.

[0034]

The OSD processing portion 25 has a built-in OSD video memory (not shown). The OSD
video memory is configured from, for example, a flash memory. The OSD processing portion 25
generates text or graphic OSD video based on data that is stored in the OSD video memory,
based on a control signal that is applied from the controlling portion 21, and outputs it to the
video compositing portion 26.

[0035]

The video compositing portion 26 generates composited video wherein the OSD video
outputted from the OSD processing portion 25 is combined with video based on the video data
outputted from the playback circuit 23, based on control signals applied from the controlling
portion 21.

[0036]

Given this, the video compositing portion 26 converts, into an analog playback video signal,
the signal of the composited video, and outputs it to the external TV 3. Conversely, the video
compositing portion 26 converts video data that is outputted from the playback circuit 23 into an
analog playback video signal and outputs it to the external TV 3. Conversely, the video
compositing portion 26 converts, into an analog playback video signal, data of the OSD video
that is outputted from the OSD processing portion 25, and outputs it to the external TV 3. Here
these three patterns of operations are switched by the controlling portion 21. Note that if the TV
3 is digital-compatible (for example, following the HDMI standard), the output may be digital.
[0037]

The TV 3 is connected through the interface to the audio processing portion 24 and the video
compositing portion 26. The TV 3 processes signals that are outputted from the Blu-ray player 2,
to display video on the screen and to output audio.

[0038]

The user is able to view the video based on the playback video signal and the audio based on
the playback audio signal, outputted from the audio processing portion 24 and the video
compositing portion 26, on the TV 3. This enables the user to enjoy the content of the SD video
that is recorded on the DVD 100. Conversely, the user can enjoy the content of an HD video that
is recorded on a Blu-ray Disc (not shown).

[0039]

The operating portion 27 is for the user to input a variety of commands to the Blu-ray player 2.
The operating portion 27 is provided with a plurality of keys for receiving user operations. The
commands inputted by the user to the Blu-ray player 2 are transmitted to the controlling portion
21. The plurality of keys include a Play key for instructing playback of the DVD 100 or the Blu-
ray Disc, a select key for receiving a selection of whether or not to playback HD data, and a
specifying key for receiving specification of a prescribed playback time. The details of the select
key and the specifying key will be described below.

[0040]

A remote control signal detecting portion (not shown) is provided in the operating portion 27.
When the remote control 27A is used to input commands, such as power supply ON/OFF,
playback instructions, and the like, from outside of the device main unit to a remote control
signal detecting portion, the remote control signal detecting portion receives the command signal
from the remote control 27A and transmit it to the controlling portion 21. The same keys as in
the operating portion 27 are provided in the remote control 27A as well.

[0041]
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The displaying portion 28 displays the current time, settings for the Blu-ray player 2,
prescribed messages, and the like.
[0042]

The storing portion 29 is configured from, for example, a EEPROM. The storing portion 29
stores a control program written with the control methods for the various portions of the device
main unit 2. Moreover, the storing portion 29 stores the URL of the DB server 4. This URL is
information indicating an address on the network 5.

[0043]

The controlling portion 21 is configured from, for example, a microcomputer. Moreover, the
controlling portion 21 has a built-in RAM (not shown) as a working area for deploying the
control programs, described above, and the like, and a timer circuit (not shown) for measuring
the current time and measuring the passage of time. The controlling portion 21 controls the
operations of the various portions of the Blu-ray player 2 in response to commands inputted into
the Blu-ray player 2 by the user.

[0044]

Note that the controlling portion 21, the PU head 22, the playback circuit 23, the playback
circuit 31, the audio processing portion 24, and the video compositing portion 26 correspond to
the "playback means" of the present invention. Moreover, the buffer RAM 30 corresponds to the
buffer memory of the present invention. Additionally, the controlling portion 21 and the NIC 20
correspond to the "communicating means™ in the present invention. The operating portion 27 and
the remote control 27A corresponds to the “specifying means” of the present invention.

[0045]

FIG. 3 is a block diagram depicting the principal structures of a DB server used in the playback
system. The DB server 2 comprises: an NIC (Network Interface Card) 40 that is connected to the
network 5 through a router (not shown); a controlling portion 41 for controlling the operations of
the various portions of the DB server 2; and a hard disk 42 for storing the control program that
describes the control methods for the various portions of the DB server 2.

[0046]

The controlling portion 41 is, for example, an MPU. Moreover, the controlling portion 41 has a
built-in RAM (not shown) at the working area for deploying the control programs described
above.

Note that the controlling portion 41 corresponds to the "distributing means." Additionally, the
hard disk 42 corresponds to the "storing means."

[0047]

FIG. 4 is a diagram showing the detail of an HD table 43 that is stored on the hard disk 42. The
hard disk 42 has stored, in advance, the HD table 43, whereon is written each title of streaming
files 43A through C. Each streaming file 43A through C stores HD streaming data that includes
HD video and audio content. The storing location for the HD streaming data is specified by the
playback time. The content of the HD table 43 is updated to the most recent information at, for
example, weekly intervals. Because of this, the number of titles in the list will increase each time
a Blu-ray Disc is published. Note that the HD streaming data that is stored in the streaming files
43A through C correspond to the "second content data” of the present invention. Moreover, in
the present embodiment, the HD streaming data is data that indicates HD content, including HD
video and audio, but in actual practice it may be data that indicates content that includes only HD
video.

[0048]

Exhibit 1008
Page 10 of 34



JP 2009-48715 A 08 March 5, 2009
(10)

FIG. 5 is a flowchart showing the operations of each controlling portion in the Blu-ray player 2
and the DB server 4 in a playback system that is an embodiment according to the present
invention.

[0049]

When the user loads a DVD 100 in the Blu-ray player 2 (S1), the controlling portion 21 of the
Blu-ray player 2 causes the PU head 22 to read in the title of the DVD 100 from the DVD 100
(S2). This title is, for example, the title of a movie. Given this, the title is written in advance,
together with the movie distributor in the control information (for example, NAVI information)
of the DVD 100. Moreover, the content data of the DVD 100 is data that includes SD video and
audio content.

Note that the title of the DVD 100 that has been read in is inputted into the controlling portion
21 through the playback circuit 23.

[0050]

Given this, the controlling portion 21 sends the acquired title of the DVD 100 from the NIC 20
to the DB server 4 (S3). Through this, the title of the DVD 100, transmitted through the network
5, is received by the NIC 40 of the DB server 4. Describing S3 in detail here, the URL (Uniform
Resource Locator) of the DB server 4 is stored in advance in the storing portion 29. Moreover,
the IP address that is assigned to the Blu-ray player 2 is also stored in advance in the storing
portion 29. Because of this, the controlling portion 21 sends the title of the DVD 100, together
with the IP address, to the DB server 4 at the address of the URL. Note that the IP address is an
ID number that identifies the Blu-ray player 2 on the network 5. The IP address is information
that indicates the location of the Blu-ray player 2 on the network 5.

[0051]

The controlling portion 41 of the DB server 4 searches whether or not the title of the DVD 100,
received by the NIC 40, is in the list of titles in the HD table 43 (S11). For example, in FIG. 4, if
the title of the DVD 100 is "Wild Bird Story 1", this is listed in the HD table 43, and thus the
controlling portion 41 can find the identical title. Conversely, if the title of the DVD 100 is "Wild
Bird Story 3," this is not in the list in the HD table 43, and so the controlling portion 41 cannot
find the identical table. In this case, the retrieval result is that it could not be found.

[0052]

Given this, the controlling portion 41 sends the retrieval result in S11 from the NIC 40 to the
Blu-ray player 2 (S12). Through this, the Blu-ray player 2 receives, in the NIC 20, the retrieval
result of S11 that was transmitted through the network 5.

Note that, describing S12 in detail, the controlling portion 41 sends the retrieval result of S11
to the Blu-ray player 2, addressed to the IP address of the Blu-ray player 2.

[0053]

The controlling portion 21 of the Blu-ray player 2, upon the NIC 20 receiving the retrieval
result, determines, based on the retrieval result, whether or not HD data of the same title as the
title of the SD data that is recorded on the DVD 100 that is loaded in the device main unit 2 has
been uploaded to the DB server 4 (S4). If it has not been uploaded, then the controlling portion
21 terminates the process. Thereafter, when the user presses the Play key, the Blu-ray player 2
will play back the DVD 100.

[0054]

On the other hand, if it has been uploaded, then the controlling portion 21 displays, on the TV
3 or the displaying portion 28, a select message prompting the selection of whether or not to play
back content of higher resolution than the content of the DVD 100 that is loaded into the device
main unit 2 (S5). This select message is, for example, "A high-resolution version of this title is
stored on the server. You can watch at a higher resolution than the DVD that is currently loaded.
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Do you want to play it back?" The user views the select message and uses a select key depending
on user preference as to whether or not to play back the HD streaming data. Note that in S5,
playing back the high-resolution content may require payment, and the amount of payment for
playing it back may be displayed along with the select message. In this case, "A high-resolution
version of this title is stored on the server. You can watch at higher resolution than the DVD that
is currently loaded. This will cost ¥300. Do you wish to play it back?" may be displayed.

[0055]

Given this, the controlling portion 21 determines whether or not the playback of the HD
streaming data has been selected by the select key (S6). If playback of the HD streaming data has
not been selected, the controlling portion 21 terminates the process. Thereafter, when the user
presses the Play key, the Blu-ray player 2 will play back the DVD 100.

[0056]

When playback of the HD streaming data has been selected, the controlling portion 21 carries
out authentication as to whether or not the DVD 100 is genuine (S7). This authentication is
carried out through whether or not the SD data of the DVD 100 is encrypted properly. For
example, a CSS (Content Scrambling System) key that is appropriate, corresponding to the
individual title, is stored in advance on the hard disk 42 (referencing FIG. 4). The CSS key is a
decoding key for decoding encrypted SD data. Moreover, the controlling portion 21 acquires the
title from the DVD 100. Given this, the controlling portion 21 communicates with the DB server
2, to query the CSS key that corresponds to the title, and searches as to whether or not this same
CSS key is recorded on the DVD 100. Given this, if that which is identical to the CSS key is not
recorded in the DVD 100, that is, if the DVD 100 is not correctly encrypted, the controlling
portion 21 determines the DVD 100 to be a counterfeit.

[0057]

Given this, if the DVD 100 is determined to be a counterfeit, the controlling portion 21
terminates the process. That is, the controlling portion 21 prohibits playback of the HD streaming
data. Note that in actual practice, S7 may be skipped.

[0058]

On the other hand, if in S7 the DVD 100 is determined to be genuine, the controlling portion
21 requests the DB server 4 to provide the HD streaming data (S8).

[0059]

Upon this request, the controlling portion 41 reads out, from the hard disk 42, the HD
streaming data corresponding to the title of the DVD 100, and distributes it to the Blu-ray player
2 through the network 5 (S13).

[0060]

When distribution of the HD streaming data from the DB server 4 starts, the Blu-ray player 2
executes a streaming playback process (S9). Through this, if the title of the DVD 100 is "Wild
Bird Story 1," the streaming file 43A would be playback through streaming.

[0061]

As described above, the playback system 101 uses the DVD 100, already owned by the user, to
play back high-resolution content. This prevents the user from having to purchase a new Blu-ray
Disc that is recorded with the same content as the DVD 100.

[0062]

However, the communication circuit speed of the network 5 will often fall temporarily due to a
variety of environmental factors. Moreover, Because streaming data includes at least HD video,
the data volume is large.

[0063]
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Given this, in the present embodiment a buffer RAM 30 and playback circuit 31 for processing
HD data is provided in addition to the playback circuit 23 for processing SD data, to prevent an
interruption in play back of the content. Specifically, the configuration is as described below.
[0064]

FIG. 6 is a flowchart showing the operation of the controlling portion in the Blu-ray player
during a streaming playback process. FIG. 7 (1) is a timing chart, of the playback time axis at the
time of a streaming playback process. FIG. 7 (2) is a diagram showing the streaming data that is
played back with this timing chart. FIG. 8 is a diagram showing the amount of data stored in the
buffer RAM of the Blu-ray player. FIG. 8 (A) is a diagram showing the state wherein an amount
of data that is 80% of the capacity of the buffer RAM 30 is accumulated. FIG. 8 (B) is a diagram
showing the state wherein the capacity of the buffer RAM 30 is empty. Here FIG. 7 (A)
corresponds to FIG. 8 (A), and FIG. 7 (B) corresponds to FIG. 8 (B).

[0065]

When the streaming playback process is executed in S9 of FIG. 5, the controlling portion 21
sequentially stores, in the buffer RAM 30, the HD streaming data 50 that is distributed from the
DB server 4 (S101).

[0066]

Given this, when a given amount of HD streaming data 50 has been accumulated (referencing,
for example, FIG. 8 (A)), the controlling portion 21 instructs the playback circuit 31 to
sequentially read out and play back the HD streaming data 50 from the buffer RAM 30 (S102).
Given this, the controlling portion 21 monitors the data volume of the buffer RAM 30 (S103).
Through this, when the title of the DVD 100 is, for example, "Wild Bird Story 1," HD streaming
data 50 of the streaming file 43A is playback through streaming (referencing FIG. 7 (A)).
Describing S102 in detail, the HD streaming data 50 that is distributed from the DB server 4 is
received by the NIC 20 and accumulated in the buffer RAM 30. The playback circuit 31
sequentially reads out and decodes (through, for example, MPEG) the accumulated HD
streaming data 50 from the buffer RAM 30. Given this, the playback circuit 31 outputs the audio
data to the audio processing portion 24 and the HD video data to the video compositing portion
26, while synchronizing these data. The operations thereafter are the same as the operations for
during playback.

[0067]

Note that in a case wherein the HD streaming data 50 does not include audio data, that is, a
case wherein the HD streaming data 50 is data indicating content that includes only HD video,
will be explained below. In this case, the controlling portion 21, for the video that is being played
back through streaming, the HD streaming data 50 is played back for the video, while the SD
data is played back for the audio, with the two synchronized. The HD video data of the HD
streaming data 50 is played back in the playback circuit 31, and the audio data of the SD data is
playback in the playback circuit 23. Moreover, the synchronization is carried out through the
controlling portion 21 causing the playback time of the HD video data to be coincident with the
playback time of the audio data of the SD data. Through this, streaming playback is carried out
even when the HD streaming data 50 includes only HD video content. Here, when audio data is
not included in the HD streaming data 50, the data volume of the streaming data 50 is reduced by
an amount commensurate with the distribution of the audio data. This can reduce cases wherein
streaming playback is interrupted.

[0068]

As depicted in FIG. 8 (B), when the data volume of the buffer RAM 30 is empty (S103), the
controlling portion 21 plays back the DVD 100 simultaneously with stopping of the streaming
playback (S104 and S105). That is, when streaming playback is interrupted, the controlling
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portion 21 pauses the streaming playback and plays back SD data of the DVD 100 from the
location of the interruption (referencing FIG. 7 (B)). Through this, audio based on the audio data
and SD video based on the SD video data are played back on the TV 3. Because of this, it is
possible to prevent an interruption in the playback of content even if there is a temporary
reduction in the communication circuit speed of the network 5. Consequently, the user will not
be caused to wait by an interruption in the playback of the content.
[0069]

Here, during the monitoring in S103, the controlling portion 21 causes the PU head 2 to search
for the position, on the DVD 100, whereon the SD data of the same playback time as the
playback time of the HD video data that is being played back is stored. Because of this, when
there is an interruption in the streaming playback, the state is one wherein the controlling portion
21 knows the storing position. Given this, when the streaming playback is interrupted, the
controlling portion 21 causes the PU head 2 to read the DVD 100 from the storing position that
has been found, to playback the SD data. Through this, when the streaming playback is
interrupted, the transfer to playing back the SD data from the same playback time is carried out
smoothly.

[0070]

When streaming playback is interrupted, the controlling portion 21 requests the DB server 4 to
stream the streaming data 50 after the prescribed playback time (S106). This request is sent from
the NIC 20 and inputted into the DB server 4 through the network 5. Given this, the DB server 4
analyzes the streaming file 43A, and returns the request results to the controlling portion 21.
Here the prescribed playback time advancement is, for example, a 30-second advancement
(referencing FIG. 7 (C)). The user uses the specifying key to specify in advance a prescribed
playback time advancement by estimating the actual communication circuits speed and the data
volume of the buffer RAM 30 that will cause streaming playback to continue smoothly when the
streaming playback is restarted. Through this, the user is able to specify, in response to his or her
use preferences, the prescribed playback time advancement.

[0071]

The controlling portion 21 determines whether or not there is streaming data 50 after the
prescribed playback time advancement, based on the request result from the DB server 4 (S107).
Here, when there is streaming data 50 after the prescribed playback time advancement, the
streaming data 50 after the prescribed playback time advancement is distributed from the DB
server 4.

[0072]

If it is determined that there is streaming data 50 after the prescribed playback time
advancement, the controlling portion 21 sequentially stores, in the buffer RAM 30, HD
streaming data 50 that is distributed from the DB server 4 (S108).

[0073]

Given this, when the playback time of the SD data after streaming playback has been
interrupted arrives at the prescribed playback time advancement (S109), streaming playback is
restarted through the HD streaming data 50 (S110). Given this, the controlling portion 21 returns
to S103 and continues processing. The result is playback of HD video again, without an
interruption to playback of the content. This enables the user to enjoy HD video again. Note that
if the HD streaming data 50 is data indicating HD content that includes only HD video, the
controlling portion 21 stops only the playback of the SD video simultaneously with S110. If the
HD streaming data 50 is data indicating HD content that includes both HD video and audio, the
controlling portion 21 stops playback of the DVD 100 simultaneously with S110.

[0074]
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On the other hand, in S107, upon determination that there is no streaming data 50 after the
prescribed playback advancement, the controlling portion 21 stands-by until the arrival at the end
of the SD data that is being played back, that is, until completion of playback of all of the SD
data (S111). Given this, upon arrival at the end of the SD data, the controlling portion 21
terminates playback of the DVD 100 (S112). Finally, the controlling portion 21 terminates the
subroutine and returns to the main routine.

[BRIEF DESCRIPTIONS OF THE DRAWINGS]
[0075]

FIG. 1 is a system configuration diagram of a playback system that is an embodiment
according to the present invention.

FIG. 2 is a block diagram showing the principal structures of a Blu-ray player used in the
playback system.

FIG. 3 is a block diagram showing the principal structures of a DB server used in the playback
system.

FIG. 4 is a diagram showing detail of the HD table 43 that is stored on the hard disk 42.

FIG. 5 is a flowchart showing the operations of the various controlling portions for the Blu-ray
player 2 and the DB server 4 in a playback system that is an embodiment according to the
present invention.

FIG. 6 is a flowchart showing the operations, during a streaming playback process, of the
controlling portion of the Blu-ray player.

FIG. 7 is a timing chart for the playback time axis during a streaming playback process.

FIG. 8 is a diagram showing the data volume that is stored in the buffer RAM of the Blu-ray
player.

[EXPLANATIONS OF REFERENCE SYMBOLS]
[0076]

2: Blu-Ray Player

3TV

4: DB Server

5: Network

20: NIC

21: Controlling Portion

22: Pickup Head

23: Playback Circuit

23A.: Buffer Memory

24: Audio Processing Portion

26: Video Compositing Portion

27: Operating Portion

27A: Remote Control

28: Displaying Portion

29: Storing Portion

30: Buffer RAM

31: Playback Circuit

40: NIC

41: Controlling Portion

42: Hard Disk

43: HD Table

100: DVD

101: Playback System
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[FIG. 3] [FIG. 4]
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[FIG. 5] [FIG. 6]
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[FIG. 7] [FIG. 8]
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