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Description

[TECHNICAL FIELD]

[0001] The present invention relates to a technology
used in information processing devices adapted to proc-
ess content data and, more particularly, to a technology
of allowing a plurality of information processing devices
connected to a network to play back content data in syn-
chronization.

[BACKGROUND ART]

[0002] Services that allow content data such as movies
(motion pictures) or music to be distributed via the Inter-
net are widely available. Recently, in particular, progres-
sive download services are in actual use associated with
improvement in high-speed network access so that im-
age data can be played back concurrently while down-
loading the data in large volume storage devices of in-
formation processing devices.
[0003] Communication technology using the PeertoP-
eer (P2P) model as an architecture for communicating
between a large number of users is receiving attention.
Characteristically, the P2P model allows direct access
to a terminal of an ordinary user from terminals of other
users. The advantage is that, as compared with the client
server model in which a server is loaded with heavy traf-
fic, communication continues to be available even if the
number of terminals grows enormously so long as suffi-
cient circuit bandwidth is allocatable. Recently, services
that allow content data to be distributed in the P2P model
have been in actual use.
[0004] From the field of digital broadcasting, where a
broadcasting station transmits a packet stream via a
number of access nodes, the conception is known to syn-
chronize playback of the packet stream in a group of ter-
minals connected to respective set-top boxes.
[0005] In that context, EP 2 068 528 A1 and WO
2009/071321 A1 disclose each terminal to have a varia-
ble delay unit. The terminals are connected to each other
via a low-delay communication channel, one of these act-
ing as a synchronization unit receiving information from
the other terminals about the delay of arrival of the packet
stream thereat, calculating a playback delay in depend-
ence thereof and causing the respective terminals to
playback the stream with the calculated delay.
[0006] The article by Fernando Boronat Segui et al.
having the title "An RTP/RTCP based approach for mul-
timedia group and inter-stream synchronization", in Mul-
timedia Tools and Applications, Kluwer Academic Pub-
lishers, BO, vol. 40, no. 2, 25 June 2008, pages 285-319,
XP019647284, ISSN: 1573-7721, DOI:
10.1007/S11042-008-0208-1 relates to the use of proto-
cols known from digital broadcasting in an inter-stream-
synchronization.
[0007] JP 2005244605 A equally relates to a technique
for delivering streaming content such as video and audio

using a peer-to-peer approach.

[SUMMARY OF THE INVENTION]

[PROBLEM TO BE SOLVED BY THE INVENTION]

[0008] In real world situations, friends may go to a film
theater together or get together in the home one of them
to watch a movie. By watching a movie with friends, peo-
ple can share the impression they felt and can enjoy the
movie more than otherwise. In arranging such an event,
however, people often experience difficulty in schedule
adjustment. It is particularly difficult for friends at remote
locations to join. It will be desirable in this respect to build
a virtual film theater and provide an environment in which
a plurality of persons can share the impression they felt.
[0009] In this background, the present invention pro-
vides a technology of playing back content data in syn-
chronization between a plurality of information process-
ing devices.

[MEANS TO SOLVE THE PROBLEM]

[0010] In particular, the above object is solved by an
information processing system according to claim 1 and
an information processing device according to claim 2.
[0011] The information processing device according to
one embodiment is an information processing system in
which a content distribution server, a host device, and at
least one client device are connected via a network. The
client device comprises: a first storage unit configured to
store content data downloaded from the content distri-
bution server; a first processing unit configured to play
back the content data stored in the first storage unit; a
first detection unit configured to detect a status of down-
loading the content data; and a first notification unit con-
figured to communicate the detected download status to
the host device. The host device comprises: an acquisi-
tion unit configured to acquire the download status com-
municated from the client device; and a control unit con-
figured to control a playback process in the client device
in accordance with the communicated download status.
The content data may be motion picture data.
[0012] Another embodiment relates to an information
processing device. The information processing device
comprises: a storage unit configured to store content data
downloaded from a content distribution server; a
processing unit configured to play back the content data
stored in the storage unit; a detection unit configured to
detect a status of downloading the content data; and a
notification unit configured to communicate the detected
download status to a host device, wherein the processing
unit suspends the playback process when a frame iden-
tified by last frame information communicated from the
host device is played back.
[0013] Optional combinations of the aforementioned
constituting elements, and implementations of the inven-
tion in the form of methods, apparatuses, systems, re-
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cording mediums and computer programs may also be
practiced.

[ADVANTAGE OF THE PRESENT INVENTION]

[0014] According to the present invention, a technolo-
gy is provided capable of playing back content data in
synchronization between a plurality of information
processing devices.

[BRIEF DESCRIPTION OF THE DRAWINGS]

[0015]

Fig. 1 shows an information processing system ac-
cording to an embodiment of the present invention;
Fig. 2A shows an example of a screen showing a
movie being played back and displayed on an output
device, and Fig. 2B shows another example of a
screen showing a movie being played back and dis-
played on the output device;
Fig. 3 is a sequence chart showing the process of
establishing a chat connection;
Fig. 4 shows a configuration of a client device
equipped with the capabilities of playing back con-
tent data;
Fig. 5 shows a configuration of a host device
equipped with the capabilities of playing back con-
tent data and the capabilities of controlling the client
devices;
Fig. 6 is a sequence chart showing how the host
device controls a play back process synchronized
between the host device and the client devices;
Fig. 7A shows the status of downloading content da-
ta using progressive downloading, and Fig. 7B
shows the status of downloading content data in the
P2P model; and
Fig. 8A illustrates a motion picture file containing
content data by way of an explanatory example, and
Fig. 8B illustrates an index file by way of an explan-
atory example.

[BEST MODE FOR CARRYING OUT THE INVENTION]

[0016] Fig. 1 shows an information processing system
according to an embodiment of the present invention.
The information processing system 1 comprises a host
device 10, a content distribution server 16, client devices
18a, 18b, and 18c (hereinafter, generically referred to as
"client devices 18" when needed), and a network server
20. The host device 10, the content distribution server
16, the client devices 18, and the network server 20 are
connected via a network 14 so as to be capable of com-
municating with each other. The network 14 may be the
Internet, which uses the TCP/IP protocol.
[0017] The client devices 18a, 18b, and 18c, and the
host device 10 are provided with output devices 12a, 12b,
12c, and 12d (hereinafter, generically referred to as out-

put devices 12 when needed), respectively, for outputting
processing results. The output device 12 may be a tele-
vision set provided with a display for outputting an image
and a speaker for outputting sound.
[0018] The content distribution server 16 is run by, for
example, a video distribution company and provides con-
tent data to the host device 10 and the client devices 18.
For example, the content data may be AV data com-
pressed in the MPEG2 format. The host device 10 and
the client devices 18 acquire the AV data (e.g., movie)
from the content distribution server 16 using progressive
download method. This allows the host device 10 and
the client devices 18 to download the AV data in a storage
unit comprising, for example, a hard disk drive, outputting
video and sound to the output devices 12 at the same
time. The information processing system 1 according to
the embodiment provides an environment where people
located in different places can feel as if they are enjoying
the same movie concurrently.
[0019] Due to the growing availability of broadband
networks enabling high-speed communication, video or
audio streams, or text data can be transmitted and re-
ceived between information processing devices connect-
ed to the Internet. By allowing information processing
devices to play back received streams or text data, a chat
system in which devices can share a virtual space is built.
In one embodiment of the information processing system
1, a virtual film theater is built by allowing the network
server 20 to build a chat system, and allowing the host
device 10 to play back content data (e.g., movie), estab-
lishing synchronization between a plurality of information
processing devices including the host device 10 itself.
[0020] In the information processing device 1, the host
device 10, as well as the client devices 18, operates as
an information processing device that plays back content
data (e.g., movie) in synchronization. In addition to the
capabilities of playing back content data, the host device
10 has the role of controlling the process of playback in
the client devices 18. For example, when a plurality of
users wish to view the same movie in the information
processing system 1, the information processing device
of one of the users may operate as the host device 10
and the information processing devices of the other users
may operate as the client devices 18. The function of the
host device 10 may be embodied in a management serv-
er (not shown) connected to the network server 14. In
this case, the management server need not be provided
with the capabilities of playing back content data.
[0021] Fig. 2A shows an example of a screen showing
a movie being played back and displayed on the output
device 12. The screen of the output device 12 shows a
progressively downloaded movie being played back. A
video chat window 22 that displays users viewing the
same movie is created in a part of the screen. Each user
is equipped with a camera and a microphone. Streams
of image data captured by the camera and sound data
picked up by the microphone are distributed to the infor-
mation processing devices of the other users via the net-
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work 14. As shown, images of users other than the user
viewing the output device 12 are displayed in the video
chat window 22 in realtime and sound is output in real-
time. Thus, by building a video chat system, the informa-
tion processing system 1 can implement a virtual film
theater, allowing a plurality of users to enjoy a movie at
the same time. The information processing system 1 may
be configured to build a voice chat system by distributing
only streams of sound data from the information process-
ing devices.
[0022] Fig. 2B shows another example of a screen
showing a movie being played back and displayed on
the output device 12. The screen of the output device 12
shows a progressively downloaded movie being played
back. A text chat window 24 that displays text data en-
tered by the other users is created in a part of the screen.
Each user is equipped with a text input device such as a
keyboard. Text data input via the text input device is
transmitted to the information processing devices of the
other users via the network 14. Thus, the information
processing system 1 may be configured to build a virtual
film theater by building a text chat system.
[0023] In the information processing system 1 of the
embodiment, one of the information processing devices
that serves as the host device 10 creates a virtual room
(chat room) for chatting in the network server 20. The
host user of the host device 10 designates a user to be
invited to the chat room and transmits an invitation mes-
sage from the host device 10 to the information process-
ing device of the designated user. When the guest user
accepts the invitation to the chat room via the information
processing device and enters the chat room, a chat sys-
tem is built between users entering the chat room.
[0024] Fig. 3 is a sequence chart showing the process
of establishing a chat connection. The network server 20
manages network IDs, address information, and user IDs
of the information processing devices participating in the
information processing system 1, associating the IDs and
the information with each other. First, the host device 10
generates a request to create a chat room (S10). The
request to create a chat room is transmitted to the net-
work server 20 (S12) so that the network server 20 cre-
ates a chat room (S14). The host device 10 maintains
the user IDs of a plurality of other users and selects a
guest user to be invited to the chat room (S16) and trans-
mits the user ID of the guest user and the invitation mes-
sage to the network server 20 (S18).
[0025] The network server 20 identifies the network ID
of the information processing device (client device 18) of
the guest user by referring to the user ID of the guest
user (S20). The server 20 forwards the invitation mes-
sage to the address associated with the network ID (S22).
The client device 18 generates a request for entry indi-
cating acceptance to the invitation message (S24) and
transmits the request to the network server 20 (S26).
Upon receipt of the request, the network server 20 per-
mits the entrance of the guest user to the chat room (S28)
and transmits the address information of the client device

18 to the host device 10 (S30). The host device 10 ac-
cesses the client device 18 by referring to the transmitted
address information and establishes chat connection ac-
cordingly (S32). This allows the host user of the host
device 10 and the guest user of the client device 18 to
chat with each other.
[0026] By allowing the host device 10 to perform a sim-
ilar process in relation to other information processing
devices, a plurality of guest users can enter the chat
room. The address information of all users that entered
the chat room is communicated to the respective client
devices 18. The host device 10 and the client devices 18
transmit stream data or text data to the other entrant us-
ers. This allows the users that entered the chat room to
chat with each other.
[0027] The host device 10 maintains the address in-
formation of all users that entered the chat room. In the
information processing system 1 of this embodiment, the
host device 10 transmits to the content distribution server
16 information identifying the content data requested for
download and the address information of all users that
entered the chat room. The content distribution server
16 transmits the content data to all communicated ad-
dresses. This establishes an environment in which the
host device 10 and the client devices 18 can play back
the content data in synchronization.
[0028] The host device 10 and the client devices 18
may transmit information identifying the content data re-
quested for download to the content distribution server
16 along with a request for connection. The content dis-
tribution server 16 distributes the content data to the host
device 10 and the client devices 18 that requested con-
nection. An environment in which the host device 10 and
the client devices 18 play back content data may be es-
tablished in this way.
[0029] In this case, the host device 10 may communi-
cate to the content distribution server 16 the address in-
formation on all users that entered the chat room so that
the host device 10 and the client devices 18 transmit to
the content distribution server 16 information identifying
the content data requested for download, along with a
request for connection. The content distribution server
16 determines whether the server 16 may respond to the
request for connection transmitted from the host device
10 or the client device 18 by referring to the address
information communicated in advance. More specifically,
if the address information of the information processing
device that transmitted the request for connection is
found in the plurality of address information items com-
municated in advance, the content distribution server 16
may determine that the server may respond to the re-
quest for connection and transmit the content data to the
information processing device.
[0030] Fig. 4 shows a configuration of the client device
18 equipped with the capabilities of playing back content
data. The client device 18 comprises a receiver unit 40,
a download status detection unit 60, a storage unit 62, a
playback processing unit 64, a notification unit 66, a re-
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quest entry unit 68, and a transmitter unit 70. The receiver
unit 40 is provided with a content data acquisition unit
42, an instruction acquisition unit 44, a clock information
acquisition unit 46, and a last frame information acquisi-
tion unit 48.
[0031] Fig. 5 shows a configuration of the host device
10 equipped with the capabilities of playing back content
data and the capabilities of controlling the client devices.
The host device 10 comprises a receiver unit 80, a down-
load status detection unit 100, a storage unit 102, a play-
back processing unit 104, a notification unit 106, a re-
quest entry unit 108, and a transmitter unit 110, a down-
load instruction unit 112, and a control unit 120. The re-
ceiver 80 is provided with a content data acquisition unit
82, a clock information acquisition unit 84, a download
status acquisition unit 86, a response acquisition unit 88,
and a request acquisition unit 90. The control unit 120 is
provided with an echo request generation unit 122, a
playback instruction generation unit 124, a suspension
instruction generation unit 126, a fast forward instruction
generation unit 128, a rewind instruction generation unit
130, and a last frame information derivation unit 132.
[0032] The elements depicted in Figs. 4 and 5 as func-
tional blocks for performing various processes are imple-
mented in hardware such as a central processing unit
(CPU), memory, or other LSI’s, and in software such as
a program etc., loaded into a memory. Therefore, it will
be obvious to those skilled in the art that the functional
blocks may be implemented in a variety of manners in
hardware only, software only, or a combination of thereof.
[0033] As described above, the host device 10 and the
client devices 18 may be information processing devices
having the same processing capabilities. Therefore, in
case an information processing device operates as the
host device 10, the functional blocks shown in Fig. 5 are
built in the information processing device. If the informa-
tion processing device operates as the client device 18,
the functional blocks shown in Fig. 4 are built. The host
device 10 according to this embodiment is provided with
the capabilities of playing back content data like the client
devices 18. More specifically, the content data acquisi-
tion unit 82, the clock information acquisition unit 84, the
download status detection unit 100, the storage unit 102,
and the playback processing unit 104 shown in Fig. 5
implement the capabilities for playback. These compo-
nents respectively perform the same operations as the
content data acquisition unit 42, the clock information
acquisition unit 46, the download status detection unit
60, the storage unit 62, and the playback processing unit
64 shown in Fig. 4. The storage unit 62 and the storage
unit 102 may be implemented by a large capacity storage
device such as a hard disk drive.
[0034] A description will now be given of the operation
of the client devices 18 and the host device 10 with ref-
erence to Figs. 4 and 5. The client device 18 and the host
device 10 receive time information according to the net-
work time protocol (NTP) using the clock information ac-
quisition unit 46 and the clock information acquisition unit

84, respectively, and are synchronized in time with ref-
erence to the universal time coordinated (UTC). UTC-
based time synchronization supported by NTP is by way
of example only, and the clock information acquisition
unit 46 and the clock information acquisition unit 84 may
establish time synchronization by acquiring other clock
information that can be shared over the network 14. Al-
ternatively, time synchronization may be established in
the devices with reference to the local clock information
in one of the client devices 18 and the host device 10.
[0035] When a host user selects a content to be
viewed, the download instruction unit 112 generates a
download instruction that includes information identifying
the selected content and the address information indi-
cating the host device 10 and the client devices 18 that
the content should be distributed to. The transmitter unit
110 transmits the download instruction to the content dis-
tribution server 16. As described above, the download
instruction may be transmitted to the content distribution
server 16 from each of the information processing device
along with a request for connection. In this case, the client
device 18 is provided with the download instruction unit
112 so that the device 18 generates a download instruc-
tion including the information identifying the content and
the transmitter unit 70 transmits the download instruction
to the content distribution server 16.
[0036] Upon receipt of the download request, the con-
tent distribution server 16 distributes the content data to
the host device 10 and the client devices 18 by referring
to the content identification information and the address
information included in the download instruction. This al-
lows the host device 10 and the client device 18 to start
downloading the content data.
[0037] The content data acquisition unit 42 in the client
device 18 acquires the downloaded content and stores
the data in the storage unit 62. In this process, the down-
load status detection unit 60 detects the status of down-
loading the content data. For example, when image con-
tent data is compressed in the MPEG2 format, the down-
load status detection unit 60 detects the data volume
downloaded, i.e., the downloaded size, as the download
status. The notification unit 66 communicates the detect-
ed download status to the host device 10 via the trans-
mitter unit 70 at a predetermined cycle. The cycle of no-
tification by the notification unit 66 may be the same as
the cycle of detection by the download status detection
unit 60. For example, the cycle may be several seconds.
[0038] The content data acquisition unit 82 in the host
device 10 also acquires the downloaded content and
stores the data in the storage unit 102. The download
status detection unit 100 detects the status of download-
ing the content data at a predetermined cycle. Like the
download status detection unit 60, the download status
detection unit 100 detects the data volume downloaded
as the download status when the image content data is
compressed in the MPEG2 format. It is preferable that
the download status detection unit 100 detects the down-
load status in synchronization with the download status
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detection unit 60. In this way, the download status re-
flecting the communication environment of the informa-
tion processing devices is acquired in the information
processing system 1.
[0039] The download status acquisition unit 86 in the
host device 10 acquires the download status communi-
cated from the client devices 18. The last frame informa-
tion derivation unit 132 monitors the download status
communicated from the client devices 18 and the down-
load status detected by the download status detection
unit 100 so as to derive the last frame that can be played
back in synchronization.
[0040] In the information processing system 1, com-
munication environments in the network 14 differ in the
host device 10 and in the plurality of client devices 18.
Accordingly, the devices differ in the downloading speed.
In order for the host device 10 and the plurality of client
devices 18 to play back content data in synchronization,
the playback processes in the information processing de-
vices have to be adapted to the playback process in the
information processing device with the worst download
status.
[0041] In this respect, the last frame information deri-
vation unit 132 refers to the communicated download sta-
tus so as to derive the frame number of the last frame
that can be played back in the client devices 18. The unit
132 also refers to the download status of the host device
so as to derive the frame number of the last frame that
can be played back in the host device. For example, if
F1 is derived as being the frame number of the last frame
that can be played back in the host device 10, F2 is de-
rived as being the frame number of the last frame that
can be played in the client device 18a, F3 is derived as
being the frame number of the last frame that can be
played back in the client device 18b, and F4 is derived
as being the frame number of the last frame that can be
played back in the client device 18c, the last frame infor-
mation derivation unit 132 derives the frame number of
the last frame that can be played back in synchronization
as follows. It will be assumed that frame numbers are
assigned in the content data in the order of frames played
back.
(last frame that can be played back in synchroniza-
tion)=Min(F1, F2, F3, F4)
[0042] For example, when the content data is com-
pressed in the MPEG2 format, PTS may be used as in-
formation to identify the frame. In this way, the last frame
information derivation unit 132 identifies the last frame
that can be played back in synchronization in the infor-
mation processing system 1 by deriving the minimum of
F1-F4.
[0043] The control unit 120 uses, for example, ping in
the TCP/IP network to determine a round trip time be-
tween the host and the client device 18 so as to have the
knowledge of the circuit condition between the host de-
vice 10 and the client device 18. More specifically, the
echo request generation unit 112 generates an echo re-
quest to the client device 18 connected to the host. The

transmitter unit 110 transmits the echo request to the
client device 18, and the response acquisition unit 88
receives an echo response from the client device 18. The
control unit 120 refers to the time of transmission of the
echo request and the time of reception of the echo re-
sponse so as to derive a propagation delay time between
the host and the client device 18. The control unit 120
determines the propagation delay time between the host
and the client device 18 experiencing the worst circuit
condition as the maximum propagation delay time, by
using ping.
[0044] The control unit 120 controls the host device 10
and the client devices 18 to synchronize playback, based
on the download status in the host device 10 and the
download status in the client devices 18. More specifi-
cally, the playback instruction generation unit 124 refers
to the last frame number derived by the last frame number
derivation unit 132 so as to determine whether the host
device 10 and the client devices 18 have downloaded
the content in the size sufficient for playback in the host
device 10 and the client devices 18.
[0045] For example, given that playable frame count
(PFC)=last frame number, and the number of frames con-
sidered to represent a stock sufficient for simultaneous
playback in progressive downloading is denoted by PBD
(playback back determinant), the playback instruction
generation unit 124 determines that the playback process
may start in the host device 10 and the client devices 18
when PBD<PFC holds.
For example, PBD may be set as the number of frames
capable of securing a playback time of one minute.
[0046] The playback instruction generation unit 124
generates a playback instruction that contains playback
start time and playback start frame information. In the
information processing system 1, the time in the host
device 10 and the time in the client devices 18 are syn-
chronized with reference to a clock that can be shared
(e.g., UTC). The playback start time is represented using
the shared clock. In this process, the playback instruction
generation unit 124 sets the playback start time by allow-
ing for the maximum propagation delay time occurring
between the host device 10 and the client devices 18 and
the decoding time required in the client devices 18. The
playback start frame information may be the number as-
signed to the frame at which the playback starts. Normal-
ly, playback starts at frame number 0. The notification
unit 106 communicates the generated playback instruc-
tion to the client devices 18 via the transmitter unit 110.
[0047] The instruction acquisition unit 44 in the client
device 18 acquires the playback instruction. The play-
back processing unit 64 refers to the time information
supplied by the clock information acquisition unit 46,
reading the content data from the storage unit 62 and
performing a playback process in accordance with the
playback start time and the playback start frame infor-
mation contained in the playback instruction. Similarly,
the playback processing unit 104 in the host device 10
refers to the time information supplied from the clock in-

9 10 



EP 2 328 349 B1

7

5

10

15

20

25

30

35

40

45

50

55

formation acquisition unit 84, reading the content data
from the storage unit 102 and performing a playback
process in accordance with the playback start time and
the playback start frame information contained in the
playback instruction generated by the playback instruc-
tion generation unit 124.
[0048] Even after the playback process is started in
the host device 10 and the client devices 18, the content
data acquisition unit 82 and the content data acquisition
unit 42 continue to download and acquire the content
data from the content distribution server 16 and store the
data in the storage unit 102 and the storage unit 62, re-
spectively. The download status detection unit 100 in the
host device 10 periodically detects the status of down-
loading the content data and supplies the status to the
last frame information derivation unit 132. Similarly, the
download status detection unit 60 in the client devices
18 periodically detects the status of downloading the con-
tent data so that the notification unit 66 communicates
the status to the host device 10. The communicated
download status is acquired by the download status ac-
quisition unit 86 and supplied to the last frame information
derivation unit 132.
[0049] The last frame information derivation unit 132
derives the last frame that can be played back in syn-
chronization by referring to the download status (e.g.,
downloaded size) of the host device 10 and the client
devices 18. The notification unit 106 periodically commu-
nicates the information identifying the last frame thus de-
rived (last frame information) to the client devices 18 via
the transmitter unit 110. The last frame information ac-
quisition unit 48 in the client devices 18 acquires the com-
municated last frame information and supplies the infor-
mation to the playback processing unit 64. The playback
processing unit 64 is provided with a memory area for
storing the last frame information and stores the supplied
last frame information in the memory area. Each time the
last frame information is supplied, the playback process-
ing unit 64 updates the memory, overwriting the stored
last frame information. Similarly, the playback processing
unit 104 in the host device 10 is provided with a memory
area for storing the last frame information and stores the
last frame information derived by the last frame informa-
tion derivation unit 132 in the memory area. Each time
the last frame information is supplied, the playback
processing unit 104 updates the memory, overwriting the
stored last frame information.
[0050] When the frame identified by the last frame in-
formation is played back, the playback processing unit
64 and the playback processing unit 104 suspends the
playback process. In this way, the playback processes
in all information processing devices are suspended. This
avoids a situation where only one of the information
processing devices fails to download the content data
due to severe communication environment and cannot
play back the data while the other information processing
devices can continue the playback, thereby ensuring that
the uniform playback status prevails in all information

processing devices.
[0051] When the playback processing unit 104 in the
host device 10 has played back the last frame, the sus-
pension instruction generation unit 126 generates an in-
struction for suspending the playback process temporar-
ily. As already described, the playback processing unit
64 in the client devices 18 suspends the playback proc-
ess after playing back the last frame. The control unit 120
needs to manage the status of the client devices 18 for
synchronized control of the playback processes. For this
purpose, the suspension instruction generation 126 gen-
erates a temporary suspension instruction so that the
notification unit 106 communicates the generated tem-
porary suspension instruction to the client devices 18 via
the transmitter unit 110. The temporary suspension in-
struction contains playback suspension frame informa-
tion. In this case, the playback suspension frame infor-
mation represents information identifying the last frame.
[0052] In a virtual film theater implemented by the in-
formation processing system 1, the progress of a film
may be controlled as desired so long as there is an agree-
ment among the users. For example, users may feel
thirsty or there may be a phone call while the users are
viewing the film. It is preferable that the playback process
be temporarily suspended in such a situation. By way of
another example, when an impressive scene is missed,
the system may preferably return to the scene and play
back the scene. To address these circumstances, the
host device 10 is provided with a request entry unit 108
and the client devices 18 is provided with a request entry
unit 68, so that users can enter a request related to the
playback process. The request entered by the request
entry unit 68 is communicated from the notification unit
66 to the host device 10 via the transmitter unit 70. The
request acquisition unit 90 in the host device 10 acquires
the request related to the playback from the client device
18 and supplies the request to the control unit 120. The
request related to the playback from the client device 18
may be supplied to the control unit 120 after being ac-
cepted by the host user in the host device 10. The request
related to the playback entered by the host user via the
request entry unit 108 is supplied to the control unit 120.
The request related to the playback may be a request for
playback from a specified frame (target frame), request
for temporary suspension, fast forward request, or rewind
and play request.
[0053] Upon receipt of the request for playback from a
target frame, the playback instruction generation unit 124
determines whether the number of frames between the
target frame and the last frame is sufficient for playback.
For example, given that PFC=(last frame number)-(target
frame number), and the number of frames considered to
represent a stock sufficient for simultaneous playback in
progressive downloading is denoted by PBD, the play-
back instruction generation unit 124 generates a play-
back instruction for playing back the data from the target
frame when PBD<PFC holds. In this process, the play-
back instruction generation unit 124 generates a play-
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back instruction containing playback start time and target
frame information. The notification unit 106 communi-
cates the generated playback instruction to the client de-
vices 18 via the transmitter unit 110.
[0054] Upon receipt of the temporary suspension re-
quest, the suspension instruction generation unit 126
generates a suspension instruction containing playback
suspension frame information. The notification unit 106
communicates the generated suspension instruction to
the client devices 18 via the transmitter unit 110.
[0055] Upon receipt of the fast forward playback in-
struction, the fast forward instruction generation unit 128
determines whether the number of frames between the
current frame and the last frame is sufficient to allow fast
forward playback. In this case, PFC=(last frame
number)-(current frame number) so that the number of
frames considered to be sufficient to allow fast forward
playback, i.e., trick play determinant (TPD), will be such
that TPD=PBD3(fast forward playback speed/playback
speed).
[0056] When TPD<PFC holds, the fast forward instruc-
tion generation unit 128 generates a fast forward play-
back instruction for playing back the data from the target
frame. More specifically, the fast forward instruction gen-
eration unit 128 generates a fast forward instruction con-
taining a fast forward playback start time, fast forward
playback start frame information, and information spec-
ifying a fast forward playback speed. The information
specifying a fast forward playback speed may be (fast
forward playback speed/playback speed). The frame
number at which the fast forward playback is started is
determined by allowing for a time required for the fast
forward instruction unit 128 to generate the fast forward
instruction. The notification unit 106 communicates the
generated fast forward instruction to the client devices
18 via the transmitter unit 110.
[0057] Upon receipt of a rewind and play request, the
rewind instruction generation unit 130 generates a rewind
instruction. More specifically, the rewind instruction gen-
eration unit 130 generates a rewind instruction containing
a rewind and play start time, rewind and play start frame
information, and a rewind and play speed. The informa-
tion specifying a rewind and play speed may be (rewind
and play speed/playback speed). The frame number at
which the rewind and play is started is determined by
allowing for a time required for the rewind instruction gen-
eration unit 130 to generate the rewind instruction. The
notification unit 106 communicates the generated rewind
instruction to the client devices 18 via the transmitter unit
110.
[0058] In the information processing system 1, down-
loading of content data may start in the middle of the data
instead of at the beginning of the data. In this case, the
rewind instruction generation unit 130 determines wheth-
er the number of frames between the first frame and the
current frame in the downloaded content data is sufficient
to allow rewind and play. In this case, PFC=(current
frame number)-(first frame number) so that the number

of frames considered to be sufficient to allow rewind and
play, i.e., trick play determinant (TPD), will be such that
TPD=PBD3(rewind and play speed/playback speed).
When TPD<PFC holds, the rewind instruction generation
unit 130 generates a rewind and play instruction for play-
ing back the data from the target frame.
[0059] As described above, the host device 10 controls
a trick play by referring to the last frame number identified
from the download status in a plurality of information
processing devices. This allows synchronization be-
tween playback processes in the plurality of information
processing devices so that all users can enjoy a film in
the same environment.
[0060] Fig. 6 is a sequence chart showing how the host
device 10 controls a play back process synchronized be-
tween the host device 10 and the client devices 18. The
host device 10 and the client devices 18 start download-
ing the content data (S40, S42). Once the download is
started, the download status detection unit 100 and the
download status detection unit 60 periodically detect the
status of downloading the respective content data (S44,
S46). The notification unit 66 in the client device 18 com-
municates the download status detected by the download
status detection unit 60 to the host device 10 (S48). The
last frame information derivation unit 132 derives the last
frame that can be played back in synchronization by re-
ferring to the communicated download status and the
download status detected by the download status detec-
tion unit 100 (S50). The playback processing unit 104
stores the last frame information in the memory area
(S54). The notification unit 106 of the host device 10 com-
municates the last frame information to the client devices
18 (S52) so that the playback processing unit 64 stores
the last frame information in the memory area (S56).
[0061] If the process of playing back the content is not
started yet (N in S58, N in S60), the playback instruction
generation unit 124 determines whether the downloaded
content data has an amount sufficient for playback, by
referring to the last frame information (S62). If the suffi-
cient data volume is not reached yet, the playback in-
struction generation unit 124 determines that it is not pos-
sible to play back the content data (N in S62). Since a
playback instruction is not generated, the instruction ac-
quisition unit 44 in the client devices 18 does not acquire
any playback instructions (N in S66). Therefore, the host
device 10 performs the steps S44, S50, S52, and S54
again, and the client devices 18 perform the steps S46,
S48, and S56 again so that the respective last frame
information is updated to the same, latest value. Mean-
while, if the downloaded content data has a sufficient
data amount, the playback instruction generation unit 124
determines that the content data can be played back (Y
in S62) and generates a playback instruction. The noti-
fication unit 106 communicates the playback instruction
to the client devices 18 (S64). The instruction acquisition
unit 44 acquires the playback instruction (Y in S66). The
playback processing unit 104 and the playback process-
ing unit 64 start playing back the content data in accord-
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ance with the playback start time and playback start
frame information contained in the playback instruction
(S68, S70) .
[0062] If the playback processing unit 104 and the play-
back processing unit 64 have not played back the last
frame after the playback is started (N in S72, N in S74),
the host device 10 performs the steps S44, S50, S52,
and S54 again, and the client devices 18 perform the
steps S46, S48, and S56 again so that the respective
last frame information is updated. If the playback
processing unit 104 and the playback processing unit 64
have played back the last frame (Y in S72, Y in S74), the
respective playback processes are suspended (S76,
S78). This avoids a situation where only one of the infor-
mation processing devices completes the playback while
the other information processing devices continue the
playback, thereby ensuring that the playback processes
in the host device 10 and the client devices 18 are syn-
chronized.
[0063] When a request for playing back from a target
frame is received while the host device 10 is continuing
the steps S44, S50, S52, and S54, the playback instruc-
tion unit 124 determines whether PBD<PFC holds. If the
relation holds, the unit 124 generates an instruction for
playing back the data from the target frame. The playback
instruction is communicated to the client devices 18. The
playback processing unit 104 and the playback process-
ing unit 64 play back the content data in accordance with
the playback start time and playback start frame infor-
mation contained in the playback instruction.
[0064] When the host device 10 receives a temporary
suspension request while playing back the content data,
the suspension instruction generation unit 126 generates
a suspension instruction. The suspension instruction is
communicated to the client devices 18. The playback
processing unit 104 and the playback processing unit 64
suspend the process of playing back the content data in
accordance with the suspension frame information con-
tained in the suspension instruction.
[0065] When a fast forward playback request is re-
ceived while the host device 10 is continuing the steps
S44, S50, S52, and S54, the fast forward instruction gen-
eration unit 128 determines whether TPD<PFC holds. If
the relation holds, the unit 128 generates a fast forward
playback instruction for playing back the data from the
target frame.
The fast forward playback instruction is communicated
to the client devices 18. The playback processing unit
104 and the playback processing unit 64 play back the
content data in a fast forward mode in accordance with
the fast forward playback start time and fast forward play-
back start frame information contained in the fast forward
playback instruction.
[0066] When the host device 10 receives a rewind and
play request, the rewind instruction generation unit 130
generates a rewind and play instruction for playing back
the data from the target frame. The rewind and play in-
struction is communicated to the client devices 18. The

playback processing unit 104 and the playback process-
ing unit 64 rewind and play back the content data in ac-
cordance with the rewind and play start time and rewind
and play start frame information contained in the rewind
and play instruction.
[0067] Described above is an explanation based on an
exemplary embodiment. The embodiment is intended to
be illustrative only and it will be obvious to those skilled
in the art that various modifications to constituting ele-
ments and processes could be developed and that such
modifications are also within the scope of the present
invention.
[0068] In the described embodiment, the last frame in-
formation derivation unit 132 identifies the last frame that
can be played back in synchronization. Alternatively, the
unit 132 may identify the last frame indirectly instead of
directly identifying the last frame number. For example,
the last frame information derivation unit 132 may derive
information identifying the group of pictures (GOP) that
includes the last frame. Alternatively, the unit 132 may
derive information that identifies the playback time
elapsed since the start frame at which the playback is
started.
[0069] The last frame information derivation unit 132
may identify the frame slightly before the last frame.
When the last frame information derivation unit 132 de-
rives the last frame from the downloaded data volume,
the unit 132 may identify the frame occurring several sec-
onds before the derived last frame and use the identified
frame as the last frame. This cancels an error in deriving
the last frame and ensures synchronized playback in a
plurality of information processing devices. If such a cor-
rection is not performed, the playback processing unit
104 and the playback processing unit 64 may suspend
the playback process slightly before the last frame.
[0070] In the information processing system 1, the cli-
ent device 18 that downloaded the content data performs
the process of playing back the content data. In one var-
iation of the information processing system 1, the client
device 18 may transfer the downloaded content data to
another client device so that the client device at the des-
tination of transfer performs the process of playing back
the content data. The client device at the destination of
transfer in the information processing system according
to this variation may be a mobile terminal so that the user
can enjoy the content data outdoors. The client device
18 is no different from the client device 18 at the desti-
nation of transfer as viewed from the host device 10. In
this specification, it is assumed that the client device 18
and the client device at the destination of transfer coop-
erate to form a single client device. In this case, the client
device at the destination of transfer should at least be
provided with the content data acquisition unit 42, the
clock information acquisition unit 46, the playback
processing unit 64, and the request entry unit 68. Here-
inafter, the client device at the destination of transfer will
be referred to as "mobile terminal".
[0071] In the information processing system 1 accord-
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ing to the embodiment, the control unit 120 of the host
device 10 uses ping to determine a round trip time be-
tween the host and the client device 18 so as to have the
knowledge of the circuit condition between the host de-
vice 10 and the client device 18. This configuration is
based on the assumption that the client device 18 per-
forms the process of playing back the content data. When
the mobile terminal performs the process of playing back
the content data as in the variation, it is necessary to
determine a round trip time between the mobile terminal
and the host device 10. Therefore, in addition to the com-
ponents shown in Fig. 4, the client device 18 comprises
a control unit provided with the functions of the echo re-
quest generation unit and the response acquisition unit
shown in Fig. 5.
[0072] More specifically, the echo request acquisition
unit in the client device 18 generates a request that re-
quests an echo from the mobile terminal. The transmitter
unit 70 transmits the echo request to the mobile terminal
and the response acquisition unit acquires an echo re-
sponse from the mobile terminal. The control unit derives
the propagation delay time between the requesting de-
vice and the connected mobile terminal by referring to
the time of transmission of the echo request and the time
of reception of the echo response. The propagation delay
time is transmitted from the transmitter unit 70 to the host
device 10. The control unit 120 in the host device 10
derives the propagation delay time between the host de-
vice 10 and the mobile terminal by adding the propagation
delay time between the host device 10 and the client
device 18 and the propagation delay time between the
client device 18 and the mobile device. When the client
device 18 does not transfer content data to the mobile
terminal, the control unit 120 may only need to derive the
propagation delay time between the host device 10 and
the client device 18. Thus, the control unit 120 may allow
for the presence of the mobile terminal and determine
the propagation delay time between the host and the cli-
ent device experiencing the worst circuit condition as the
maximum propagation delay time.
[0073] In the information processing system 1 accord-
ing to the embodiment, the host device 10 and the client
device 18 acquire AV data for, for example, a film from
the content distribution server 16 using progressive
download. According to progressive download method,
the download status of the information processing devic-
es would not differ much if the communication environ-
ment in the network 14 does not vary a lot in the host
device 10 and in the plurality of client devices 18. Mean-
while, in the case of the client server model, the content
distribution server 16 is heavily loaded as the information
processing devices download AV data from the content
server 16, and the download status may differ depending
on the information processing device since the commu-
nication environment in the network 14 may actually differ
depending on the information processing device.
[0074] To illustrate one variation of the information
processing system to address this, a description will be

given of the process of playing back content data per-
formed when AV data for, for example, a film is down-
loaded in the P2P model. In the P2P model, the informa-
tion processing devices are not affected much by the
communication environment and can acquire content da-
ta from a plurality of terminals connected to the network
14. Therefore, the P2P is superior in some respect to the
client server model as a method of downloading.
[0075] Fig. 7 schematically shows the status of down-
loading content data. The content data downloaded is
indicated by hatching. A file offset (hereinafter, also sim-
ply referred to as "offset") is used to identify the status
of downloading content data. An offset indicates the po-
sition with reference to the head of a file for content data.
[0076] Fig. 7A shows the status of downloading con-
tent data using progressive downloading. In the illustrat-
ed example, the content data between offsets b1 and b2
is downloaded. In progressive downloading, the content
data is downloaded from the start of the file. Therefore,
offset b1 is invariably zero. Therefore, the last frame in-
formation derivation unit 132 of the host device 10 ac-
cording to the embodiment may derive the last frame that
can be played back in synchronization by referring to the
download status in the information processing devices.
[0077] Fig. 7B shows the status of downloading con-
tent data in the P2P model. In the illustrated example,
the content data between offsets b1 and b2, the data
between offsets b3 and b4, and the data between offsets
b5 and b_end have been downloaded. According to the
P2P model, the content data are transmitted in pieces
from a plurality of terminals via the network 14. Before
starting to download data, the client device 18 acquires
an index file that records index information on the content
data from, for example, the content distribution server
16. The following description assumes that the content
data is compressed in the MPEG2 format.
[0078] An index file includes a header area and an in-
dex data area. A header area contains information indi-
cating the overall structure of the content data including
the first PTS in the content data, the last PTS, the size
of a motion picture file, etc. The index data area contains
the PTS and file offset of each I frame, and the length
information on the transport stream (TS) for each I frame.
[0079] In P2P download, the download status detec-
tion unit 60 of the client device 18 and the download status
detection unit 100 of the host device 10 detect information
related to frames in the downloaded data as the download
status. The notification unit 66 in the client device 18 com-
municates the detected download status to the host de-
vice 10.
[0080] More specifically, the download status detec-
tion units 60 and 100 acquire offsets included in TS pack-
ets so as to detect offset information on the downloaded
content data. The download status detection unit 60 and
the download status detection unit 100 detect the down-
loaded offset information as the status of downloading
the content data and identify the offset information on the
content data not downloaded accordingly. In the example
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of Fig. 7B, the content data between offsets b0 and b1,
the data between offsets b2 and b3, and the data between
offsets b4 and b5 have not been downloaded. Therefore,
the transmitter unit 70 in the client device 18 transmits a
download request to the terminal that stores the content
data. The download request continues to be transmitted
until the content data acquisition unit 42 acquires the en-
tirety of the data file, i.e., the data identified by the first
PTS through the last PTS included in the index file. The
above process is similarly performed in the host device
10.
[0081] As described above, the content data acquisi-
tion unit 42 in the client device 18 acquires the down-
loaded content data and stores the data in the storage
unit 62. In this process, the download status detection
unit 60 detects the downloaded offset information as the
download status. The notification unit 66 communicates
the detected download status to the host device 10 via
the transmitter device 70 at a predetermined cycle. In the
example of Fig. 7B, the offset information to be commu-
nicated should indicate that the content data between
offsets b1 and b2, the data between offsets b3 and b4,
and the data between b5 and b_end have been down-
loaded.
[0082] The content data acquisition unit 82 in the host
device 10 also acquires the downloaded content data
and stores the data in the storage unit 102. The download
status detection unit 100 detects the downloaded offset
information as the download status. It is preferable that
the download status detection unit 100 detects the down-
load status in synchronization with the download status
detection unit 60.
[0083] The download status acquisition unit 86 in the
host device 10 acquires the download status communi-
cated from the client devices 18. If data are downloaded
in the P2P model in the information processing system,
the host device 10 is provided with a synchronized play-
back enabled frame information derivation unit in place
of the last frame information derivation unit 132.
[0084] The synchronized playback enabled frame in-
formation derivation unit derives information on the frame
that can be played back in synchronization in the infor-
mation processing devices, by referring to the download
status in the respective information processing devices.
In MPEG2, playback can start at an I frame. The syn-
chronized playback enabled frame information derivation
unit derives the range of frames that can be played back
continuously in the information processing devices, by
referring to the offset information indicating the comple-
tion of download in the information processing devices.
[0085] In the example of Fig. 7B, the offset information
indicates that the content data between offsets b1 and
b2, the data between offsets b3 and b4, and the data
between b5 and b_end have been downloaded. An ex-
ample is shown below where information on frames that
are included in the content data between offsets b1 and
b2 and that can be played back is derived. As described
already, the index data area of an index file contains the

PTS, the file offset and the length information on the
transport stream (TS) of all I frames included in the motion
picture file. The description below assumes that the file
offset of an I frame is denoted by a, and the length infor-
mation is denoted by 1.
[0086] Fig. 8A illustrates a motion picture file contain-
ing content data by way of an explanatory example. Fig.
8A shows a MPEG2 coded stream comprising transport
stream (TS) packets. A motion picture file contains image
information on I frames, P frames, and B frames. Fig. 8A
shows TS packets for I frames related to the index file
shown in Fig. 8B. The I frames are identified by an offset
a and by a TS packet length 1. A single TS packet basi-
cally has a fixed length (bytes). A TS packet length 1 is
dependent on the number of packets forming an I frame.
TS packets contain information for identifying offset a.
[0087] Fig. 8B illustrates an index file by way of an ex-
planatory example. An index data area contains the PTS,
offset, and length information for the associated I frame.
The index file contains index information on the I frames
included in the motion picture shown in Fig. 8A.
[0088] The synchronized playback enabled frame in-
formation derivation unit refers to the index information
and derives the smallest offset a_min, of the offsets of
those I frames with offsets greater than b1. If an I frame
is identified by offset b1, a_min=b1. If an I frame is iden-
tified by an offset other than offset b1, the smallest offset
a_min that satisfies a>b1 is derived.
[0089] The synchronized playback enabled frame in-
formation derivation unit refers to the index information,
examines the offsets of those I frames where the value
produced by adding the length 1 to the offset is b2 or
smaller, and derives the largest offset a_max. In other
words, the largest offset a_max that satisfies a+1≤b2 is
derived.
[0090] As described above, a determination is made
that the content data between offsets b1 and b2 can be
played back continuously in a range between offsets
a_min and a_max. The synchronized playback enabled
frame information derivation unit similarly derives the off-
sets a_min and a_max, indicating a playable range, for
the content data between offsets b3 and b4 and the data
between b5 and b_end. The synchronized playback en-
abled frame information derivation unit derives the play-
able frame range by converting the playable offset range
into frame information. In this way, the playable frame
range is derived from the offset information shown in Fig.
7B. The frame information may be represented by PTS.
[0091] The synchronized playback enabled frame in-
formation derivation unit derives the range of frames
playable in all of the client devices 18 by referring to the
download status communicated from the client devices
18. The synchronized playback enabled frame informa-
tion derivation unit derives the frames playable in the host
device 10 by referring to the download status in the host.
[0092] The synchronized playback enabled frame in-
formation derivation unit derives the overlapping frame
range by referring to the range of frames playable in the
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respective information processing devices. The overlap-
ping frame range represents information on frames that
can be played back in synchronization in the plurality of
information processing devices. The notification unit 106
periodically communicates the derived frame information
to the client devices 18 via the transmitter unit 110. The
client device 18 updates the communicated frame infor-
mation. Thus, in P2P download, synchronized playback
is made possible by deriving information on frames that
can be played back in synchronization in the plurality of
information processing devices by referring to the down-
load status in the information processing devices.
[0093] The control unit 120 generates an instruction
for playback in accordance with the range of frames play-
able in synchronization. The range of frames playable in
synchronization is equivalent in essence to the range be-
tween frame number 0 and last frame number described
the embodiment. The control unit 120 is capable of pro-
ducing a playback instruction or achieving a trick play
within this range of frames, as described in the embodi-
ment.
[0094] For example, responsive to a playback instruc-
tion containing playback start time and playback start
frame information, the playback processing unit 64 or the
playback processing unit 104 suspends the playback
process upon completion of the playback of the last frame
identified by the range of frames playable in synchroni-
zation. This suspends the playback process in all infor-
mation processing devices.
[0095] Described above is an example of deriving in-
formation on frames that can be played back in synchro-
nization when content data is downloaded in the P2P
model. The P2P model may not have to be implemented
by downloading content data from a plurality of terminals
as described above. Content data may be downloaded
from a plurality of content distribution servers 16, or con-
tent data may be downloaded from a plurality of content
distribution servers 16 and a plurality of terminals. The
P2P model referred to in this specification encompasses
all methods of collecting partial content data from a plu-
rality of devices, which can include a terminal or a server.
[0096] A description will be given of an application of
the inventive technology. Content data downloaded may
differ depending on the display resolution (HD, SD) of
the output device 12 even if the data originate from the
same movie. In such a case, a commercial message may
be inserted in the high-resolution content data but not in
the low-resolution content data. Thus, a situation may
arise in which time synchronization is established but im-
ages as displayed is not synchronized. To address this,
the host device 10 maintains the knowledge of the start
frame number in the high-resolution and low-resolution
movie data. Synchronization of images as displayed in
the information processing devices can be achieved by
correcting the frame number in accordance with the
downloaded data.
[0097] For example, the synchronized playback ena-
bled frame information derivation unit in the host device

10 may maintain a HD index file and an SD index fie. If
the content data includes CM data, the head area of an
index file contains a description of information related to
the CM, and, more specifically, information indicating, for
example, a duration in which the CM is inserted. The
frame number of the frame at the start of movie data can
be identified in the HD and SD movie files by referring to
the index file. Therefore, by recognizing the head frame
number of the HD and SD movie data, the synchronized
playback enabled frame information derivation unit can
derive information on frames that can be played back in
synchronization in the information processing devices
and can play back the movie data in synchronization be-
tween the plurality of information processing devices.

[DESCRIPTION OF THE REFERENCE NUMERALS]

[0098] 1 ... information processing system, 10 ... host
device, 12 ... output device, 14 ... network, 16 ... content
distribution server, 18 ... client device, 20 ... network
server, 22 ... video chat window, 24 ... text chat window,
40 ... receiver unit, 42 ... content data acquisition unit,
44 ... instruction acquisition unit, 46 ... clock information
acquisition unit, 48 ... last frame information acquisition
unit, 60 ... download status detection unit, 62 ... storage
unit, 64 .. playback processing unit, 66 ... notification unit,
68 ... request entry unit, 70 ... transmitter unit, 80 ... re-
ceiver unit, 82 ...content data acquisition unit, 84 ... clock
information acquisition unit, 86 ... download status ac-
quisition unit, 88 ... response acquisition unit, 90 ... re-
quest acquisition unit, 100 ... download status detection
unit, 102 ... storage unit, 104 ... playback processing unit,
106 ... notification unit, 108 ... request entry unit, 110 ...
transmitter unit, 112 ... download instruction unit, 120 ...
control unit, 122 ... echo request generation unit, 124 ...
playback instruction generation unit, 126 ... suspension
instruction generation unit, 128 ... fast forward instruction
generation unit, 130 ... rewind instruction unit, 132 ... last
frame information derivation unit

.[INDUSTRIAL APPLICABILITY]

[0099] The present invention provides a technology of
allowing a plurality of information processing devices to
play back content data in synchronization.

Claims

1. An information processing system (1) in which a con-
tent distribution server (16) and a plurality of infor-
mation processing devices (10, 18) are connected
via a network (14);
wherein a first information processing device oper-
ates as a client device (18) and comprises:

• a first communication unit (40) configured to
download content data from the content distri-
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bution server (16) over the network (14);
• a first storage unit (62) configured to store con-
tent data downloaded from the content distribu-
tion server (16) ;
• a first processing unit (64) configured to play
back the content data stored in the first storage
unit (62);
• a first instruction acquisition unit (44) for ac-
quiring a playback instruction;
• a first detection unit (60) configured to detect
a status of downloading the content data;
• a first notification unit (66) configured to com-
municate the detected status of downloading to
a second information processing device (10)
over the network (14) via said first communica-
tion unit (40);

and wherein the second information processing de-
vice (10) operates as a host device and comprises:

• a second communication unit (80) configured
to download the content data from the content
distribution server (16) over the network (14);
• a second storage unit (102) configured to store
content data downloaded from the content dis-
tribution server (16) ;
• a second processing unit (104) configured to
play back the content data stored in the second
storage unit (102) ;
• a second detection unit (100) configured to de-
tect a status of downloading the content data;
• an acquisition unit (86) configured to acquire
the status of downloading communicated from
the first information processing device (18);
• a control unit (120) configured to synchronize
the playback of the content data in the first in-
formation processing device (18) with the play-
back of the content data in the second informa-
tion processing device (10) based on the status
of downloading of the first information process-
ing device (18) and the status of downloading
of the second information processing device
(10), said control unit comprising a last frame
information derivation unit (132) which refers to
said first status of downloading so as to derive
the frame number of the last frame that can be
played in said first information processing de-
vice (18) and refers to said second status of
downloading so as to derive the frame number
of the last frame that can be played in said sec-
ond information processing device (10), and fur-
ther derives the frame number of the last frame
that can be played in synchronisation as the min-
imum of said two frame numbers;
• a playback instruction generation unit (124) for
generating a playing instruction containing play-
back start time with reference to a clock shared
by said first and second of the information

processing devices, said playback start time be-
ing set on the basis of said minimum of said two
frame numbers; and
• a notification unit (106) for communicating said
generated playback instruction to said first infor-
mation processing device (18).

2. An information processing device (10) operating as
a host device and comprising:

- a communication unit (80) configured to down-
load the content data from a content distribution
server (16) over a network (14);
- a storage unit (102) configured to store content
data downloaded from the content distribution
server (16);
- a processing unit (104) configured to play back
the content data stored in the storage unit (102);
- a detection unit (100) configured to detect a
status of downloading the content data,
- an acquisition unit (86) configured to acquire
the status of downloading communicated from
a second information processing device (18);
- a control unit (120) configured to synchronize
the playback of the content data in the informa-
tion processing device (10) with the playback of
the content data in the second information
processing device (18) based on the status of
downloading of the information processing de-
vice (10) and the status of downloading of the
second information processing device (18), said
control unit comprising a last frame information
derivation unit (132) which refers to said former
status of downloading so as to derive the frame
number of the last frame that can be played in
said information processing device (10) and re-
fers to said latter status of downloading so as to
derive the frame number of the last frame that
can be played in said second information
processing device (18), and further derives the
frame number of the last frame that can be
played in synchronisation as the minimum of
said two frame numbers;

a playback instruction generation unit (124) for gen-
erating a playing instruction containing playback
start time with reference to a clock shared by said
information processing devices, said playback start
time being set on the basis of said minimum of said
two frame numbers; and
a notification unit (106) for communicating said gen-
erated playback instruction to said second informa-
tion processing device (18).

Patentansprüche

1. Informationsverarbeitungssystem (1), in dem ein In-
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haltsverteilungsserver (16) und eine Vielzahl von
Informationsverarbeitungsvorrichtungen (10, 18)
über ein Netzwerk (14) verbunden sind;
wobei eine erste Informationsverarbeitungsvorrich-
tung als eine Client-Vorrichtung (18) betrieben wird
und umfasst:

• eine erste Kommunikationseinheit (40), die
konfiguriert ist, um Inhaltsdaten von dem In-
haltsverteilungsserver (16) über das Netzwerk
(14) herunterzuladen;
• eine erste Speichereinheit (62), die konfiguriert
ist, um Inhaltsdaten zu speichern, die von dem
Inhaltsverteilungsserver (16) heruntergeladen
wurden;
• eine erste Verarbeitungseinheit (64), die kon-
figuriert ist, um die in der ersten Speichereinheit
(62) gespeicherten Inhaltsdaten wiederzuge-
ben;
• eine erste Anweisungserfassungseinheit (44)
zum Erfassen einer Wiedergabeanweisung;
• eine erste Erkennungseinheit (60), die konfi-
guriert ist, um einen Status des Herunterladens
der Inhaltsdaten zu erkennen;
• eine erste Benachrichtigungseinheit (66), die
konfiguriert ist, um den erkannten Status des
Herunterladens an eine zweite Informationsver-
arbeitungsvorrichtung (10) über das Netzwerk
(14) mittels der ersten Kommunikationseinheit
(40) zu kommunizieren;

und wobei die zweite Informationsverarbeitungsvor-
richtung (10) als Host-Vorrichtung betrieben wird
und umfasst:

• eine zweite Kommunikationseinheit (80), die
konfiguriert ist, um die Inhaltsdaten von dem In-
haltsverteilungsserver (16) über das Netzwerk
(14) herunterzuladen;
• eine zweite Speichereinheit (102), die konfigu-
riert ist, um Inhaltsdaten zu speichern, die von
dem Inhaltsverteilungsserver (16) herunterge-
laden wurden;
• eine zweite Verarbeitungseinheit (104), die
konfiguriert ist, um die in der zweiten Speicher-
einheit (102) gespeicherten Inhaltsdaten wie-
derzugeben;
• eine zweite Erkennungseinheit (100), die kon-
figuriert ist, um einen Status des Herunterladens
der Inhaltsdaten zu erkennen;
• eine Erfassungseinheit (86), die konfiguriert ist,
um den Status des Herunterladens zu erfassen,
der von der ersten Informationsverarbeitungs-
vorrichtung (18) kommuniziert wird;
• eine Steuereinheit (120), die konfiguriert ist,
um die Wiedergabe der Inhaltsdaten in der ers-
ten Informationsverarbeitungsvorrichtung (18)
mit der Wiedergabe der Inhaltsdaten in der zwei-

ten Informationsverarbeitungsvorrichtung (10)
basierend auf dem Status des Herunterladens
der ersten Informationsverarbeitungsvorrich-
tung (18) und dem Status des Herunterladens
der zweiten Informationsverarbeitungsvorrich-
tung (10) zu synchronisieren, wobei die Steuer-
einheit eine Ableitungseinheit für letzte Rahme-
ninformationen (132) umfasst, die sich auf den
ersten Status des Herunterladens bezieht, um
so die Rahmennummer des letzten Rahmens
abzuleiten, der in der ersten Informationsverar-
beitungsvorrichtung (18) wiedergegeben wer-
den kann, und sich auf den zweiten Status des
Herunterladens bezieht, um so die Rahmen-
nummer des letzten Rahmens abzuleiten, der
in der zweiten Informationsverarbeitungsvor-
richtung (10) wiedergegeben werden kann, und
ferner die Rahmennummer des letzten Rah-
mens ableitet, der synchron als das Minimum
der zwei Rahmennummern wiedergegeben
werden kann;
• eine Wiedergabeanweisungs-Erzeugungsein-
heit (124) zum Erzeugen einer Wiedergabean-
weisung, die eine Wiedergabestartzeit in Bezug
auf eine von der ersten und der zweiten Infor-
mationsverarbeitungsvorrichtung gemeinsam
genutzte Uhr enthält, wobei die Wiedergabe-
startzeit auf der Grundlage des Minimums der
zwei Rahmennummern festgelegt wird; und
• eine Benachrichtigungseinheit (106) zum
Kommunizieren der erzeugten Wiedergabean-
weisung an die erste Informationsverarbei-
tungsvorrichtung (18).

2. Informationsverarbeitungsvorrichtung (10), die als
Host-Vorrichtung betrieben wird und umfasst:

• eine Kommunikationseinheit (80), die konfigu-
riert ist, um die Inhaltsdaten von einem Inhalts-
verteilungsserver (16) über ein Netzwerk (14)
herunterzuladen;
• eine Speichereinheit (102), die konfiguriert ist,
um Inhaltsdaten zu speichern, die von dem In-
haltsverteilungsserver (16) heruntergeladen
wurden;
• eine Verarbeitungseinheit (104), die konfigu-
riert ist, um die in der Speichereinheit (102) ge-
speicherten Inhaltsdaten wiederzugeben;
• eine Erkennungseinheit (100), die konfiguriert
ist, um einen Status des Herunterladens der In-
haltsdaten zu erkennen,
• eine Erfassungseinheit (86), die konfiguriert ist,
um den Status des Herunterladens zu erfassen,
der von der zweiten Informationsverarbeitungs-
vorrichtung (18) kommuniziert wird;
• eine Steuereinheit (120), die konfiguriert ist,
um die Wiedergabe der Inhaltsdaten in der Infor-
mationsverarbeitungsvorrichtung (10) mit der
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Wiedergabe der Inhaltsdaten in der zweiten
Informationsverarbeitungsvorrichtung (18) ba-
sierend auf dem Status des Herunterladens der
Informationsverarbeitungsvorrichtung (10) und
dem Status des Herunterladens der zweiten
Informationsverarbeitungsvorrichtung (18) zu
synchronisieren, wobei die Steuereinheit eine
Ableitungseinheit für letzte Rahmeninformatio-
nen (132) umfasst, die sich auf den vorherigen
Status des Herunterladens bezieht, um so die
Rahmennummer des letzten Rahmens abzulei-
ten, der in der Informationsverarbeitungsvor-
richtung (10) wiedergegeben werden kann, und
sich auf den späteren Status des Herunterla-
dens bezieht, um so die Rahmennummer des
letzten Rahmens abzuleiten, der in der zweiten
Informationsverarbeitungsvorrichtung (18) wie-
dergegeben werden kann, und ferner die Rah-
mennummer des letzten Rahmens ableitet, der
synchron als das Minimum der zwei Rahmen-
nummern wiedergegeben werden kann;
• eine Wiedergabeanweisungs-Erzeugungsein-
heit (124) zum Erzeugen einer Wiedergabean-
weisung, die eine Wiedergabestartzeit in Bezug
auf eine von den Informationsverarbeitungsvor-
richtungen gemeinsam genutzte Uhr enthält,
wobei die Wiedergabestartzeit auf der Grundla-
ge des Minimums der zwei Rahmennummern
festgelegt wird; und
• eine Benachrichtigungseinheit (106) zum
Kommunizieren der erzeugten Wiedergabean-
weisung an die zweite Informationsverarbei-
tungsvorrichtung (18).

Revendications

1. Système de traitement d’informations (1) dans le-
quel un serveur de distribution de contenu (16) et
une pluralité de dispositifs de traitement d’informa-
tions (10, 18) sont connectés par le biais d’un réseau
(14) ;
dans lequel un premier dispositif de traitement d’in-
formations fonctionne en tant que dispositif client
(18) et comprend :

• une première unité de communication (40)
configurée pour télécharger des données de
contenu à partir du serveur de distribution de
contenu (16) sur le réseau (14) ;
• une première unité de stockage (62) configu-
rée pour stocker des données de contenu télé-
chargées à partir du serveur de distribution de
contenu (16) ;
• une première unité de traitement (64) configu-
rée pour lire les données de contenu stockées
dans la première unité de stockage (62) ;
• une première unité d’acquisition d’instruction

(44) pour acquérir une instruction de lecture ;
• une première unité de détection (60) configu-
rée pour détecter un état de téléchargement des
données de contenu ;
• une première unité de notification (66) confi-
gurée pour communiquer l’état détecté de télé-
chargement à un second dispositif de traitement
d’informations (10) sur le réseau (14) par le biais
de ladite première unité de communication (40) ;

et dans lequel le second dispositif de traitement d’in-
formations (10) fonctionne en tant que dispositif hôte
et comprend :

• une seconde unité de communication (80) con-
figurée pour télécharger les données de conte-
nu à partir du serveur de distribution de contenu
(16) sur le réseau (14) ;
• une seconde unité de stockage (102) configu-
rée pour stocker des données de contenu télé-
chargées à partir du serveur de distribution de
contenu (16) ;
• une seconde unité de traitement (104) confi-
gurée pour lire les données de contenu stockées
dans la seconde unité de stockage (102) ;
• une seconde unité de détection (100) configu-
rée pour détecter un état de téléchargement des
données de contenu ;
• une unité d’acquisition (86) configurée pour ac-
quérir l’état de téléchargement communiqué à
partir du premier dispositif de traitement d’infor-
mations (18) :
• une unité de commande (120) configurée pour
synchroniser la lecture des données de contenu
dans le premier dispositif de traitement d’infor-
mations (18) avec la lecture des données de
contenu dans le second dispositif de traitement
d’informations (10) en se basant sur l’état de
téléchargement du premier dispositif de traite-
ment d’informations (18) et sur l’état de téléchar-
gement du second dispositif de traitement d’in-
formations (10), ladite unité de commande com-
prenant une unité de dérivation d’informations
de dernière trame (132) qui se réfère audit pre-
mier état de téléchargement de sorte à dériver
le numéro de trame de la dernière trame qui peut
être lu dans ledit premier dispositif de traitement
d’informations (18) et se réfère audit second état
de téléchargement de sorte à dériver le numéro
de trame de la dernière trame qui peut être lu
dans ledit second dispositif de traitement d’in-
formations (10) et dérive en outre le numéro de
trame de la dernière trame qui peut être lu en
synchronisation en tant que minimum desdits
deux numéros de trame ;
• une unité de génération d’instruction de lecture
(124) pour générer une instruction de lecture
contenant un temps de début de lecture en se
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référant à une horloge partagée par lesdits pre-
mier et second dispositifs de traitement d’infor-
mations des dispositifs de traitement d’informa-
tions, ledit temps de début de lecture étant défini
sur la base dudit minimum desdits deux numé-
ros de trame ; et
• une unité de notification (106) pour communi-
quer ladite instruction de lecture générée audit
premier dispositif de traitement d’informations
(18).

2. Dispositif de traitement d’informations (10) fonction-
nant en tant que dispositif hôte et comprenant :

- une unité de communication (80) configurée
pour télécharger les données de contenu à partir
d’un serveur de distribution de contenu (16) sur
un réseau (14) ;
- une unité de stockage (102) configurée pour
stocker des données de contenu téléchargées
à partir du serveur de distribution de contenu
(16) ;
- une unité de traitement (104) configurée pour
lire les données de contenu stockées dans l’uni-
té de stockage (102) ;
- une unité de détection (100) configurée pour
détecter un état de téléchargement des don-
nées de contenu ;
- une unité d’acquisition (86) configurée pour ac-
quérir l’état de téléchargement communiqué de-
puis un second dispositif de traitement d’infor-
mations (18) ;
- une unité de commande (120) configurée pour
synchroniser la lecture des données de contenu
dans le dispositif de traitement d’informations
(10) avec la lecture des données de contenu
dans le second dispositif de traitement d’infor-
mations (18) en se basant sur l’état de téléchar-
gement du dispositif de traitement d’informa-
tions (10) et sur l’état de téléchargement du se-
cond dispositif de traitement d’informations (18),
ladite unité de commande comprenant une unité
de dérivation d’informations de dernière trame
(132) qui se réfère audit premier état de télé-
chargement de sorte à dériver le numéro de tra-
me de la dernière trame qui peut être lu dans
ledit dispositif de traitement d’informations (10)
et se réfère audit dernier état de téléchargement
de sorte à dériver le numéro de trame de la der-
nière trame qui peut être lu dans ledit second
dispositif de traitement d’informations (18) et dé-
rive en outre le numéro de trame de la dernière
trame qui peut être lu en synchronisation en tant
que minimum desdits deux numéros de trame ;

une unité de génération d’instruction de lecture (124)
pour générer une instruction de lecture contenant un
temps de début de lecture en se référant à une hor-

loge partagée par lesdits dispositifs de traitement
d’informations, ledit temps de début de lecture étant
défini sur la base dudit minimum desdits deux nu-
méros de trame ; et
une unité de notification (106) pour communiquer
ladite instruction de lecture générée audit second
dispositif de traitement d’informations (18).
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