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(54) CONTENT DATA DELIVERY SYSTEM AND CONTENT DATA DELIVERY METHOD

(57) A content data delivery system includes a server
and a client. The server includes a server side commu-
nication portion that transmits and receives test data in-
cluding time information to and from the client, a calcu-
lating portion that obtains a reference time difference with
the client based on the time information of the test data
that has been transmitted and received by the server side

communication portion, and a delivering portion that de-
livers content data including information that indicates
reproduction timing to the client. The server or the client
includes a correcting portion that corrects the reproduc-
tion timing of the content data by use of the reference
time difference.
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Description

Technical Field

[0001] A preferred embodiment of the present inven-
tion relates to a content data delivery system and a con-
tent data delivery method that deliver content data from
a server to a client.

Background Art

[0002] Conventionally, a content reproduction system
that streams content data from a server to a plurality of
clients and reproduces the content data at each client
has been known (see Patent Literature 1, for example).
[0003] A delivery system of Patent Literature 1
streams, as content data, compressed audio data such
as MP3 from a server to each client. As a result, a user
can listen to the audio data stored in a storage of a server,
in every room of a house.

Citation List

Patent Literature

[0004] Patent Literature 1: Japanese Unexamined Pat-
ent Application Publication No. 2006-195838

SUMMARY OF THE INVENTION

Technical Problem

[0005] However, in the content data delivery system
of Patent Literature 1, since the reproduction timing of
each device is not taken into consideration, out-of-sync
sound between devices causes a problem.
[0006] In addition, if information that indicates repro-
duction timing is delivered to each client and even if each
client reproduces content data based on the information
that indicates reproduction timing, each device has a dif-
ferent absolute value of a clock and a different rate of
advance of a clock. Therefore, if each device continues
reproduction for a long time, the out-of-sync sound be-
tween devices causes a problem.
[0007] In view of the foregoing, an object of a preferred
embodiment of the present invention is to provide a con-
tent data delivery system and a content data delivery
method that are able to synchronize reproduction be-
tween devices even when the clock is out of sync be-
tween devices.

Solution to Problem

[0008] A content data delivery system includes a serv-
er and a client. The server includes a server side com-
munication portion that transmits and receives test data
including time information to and from the client, a cal-
culating portion that obtains a reference time difference

with the client based on the time information of the test
data that has been transmitted and received by the server
side communication portion, and a delivering portion that
delivers content data including information that indicates
reproduction timing to the client. The server or the client
includes a correcting portion that corrects the reproduc-
tion timing of the content data by use of the reference
time difference.

Advantageous Effects of Invention

[0009] According to a preferred embodiment of the
present invention, even when a clock is out of sync be-
tween devices, reproduction between the devices is able
to be synchronized.

BRIEF DESCRIPTION OF THE DRAWINGS

[0010]

Fig. 1 is a diagram illustrating an overview of a con-
tent data delivery system.
Fig. 2 (A) is a diagram illustrating a connection rela-
tionship of each device, and Fig. 2(B) is a block di-
agram illustrating a flow of data at a time of delivery
of content data.
Fig. 3 is a block diagram illustrating a configuration
of an AV receiver.
Fig. 4 is a block diagram illustrating a configuration
of a speaker device.
Fig. 5 illustrates a structure of packet data.
Fig. 6 is a conceptual diagram illustrating transmis-
sion and reception of test data.
Fig. 7 is a flow chart showing an operation at a time
of transmission and reception of test data.
Fig. 8 is a flow chart showing an operation at a time
of delivery.
Fig. 9 is a flow chart showing an operation at the time
of transmission and reception of test data.
Fig. 10 is a flow chart showing an operation at the
time of delivery.
Fig. 11 is a block diagram illustrating a configuration
of an AV receiver.
Fig. 12 is a block diagram illustrating a configuration
of a speaker device.
Fig. 13 is a flow chart showing an operation in a case
in which a capacity of an FIFO is adjusted.

Detailed Description of Preferred Embodiments

[0011] A content data delivery system according to a
preferred embodiment of the present invention includes
a server and a client. The server includes a server side
communication portion that transmits and receives test
data including time information to and from the client; a
calculating portion that obtains a reference time differ-
ence with the client being information for correcting re-
production timing of content data, based on time infor-
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mation of the test data that has been transmitted and
received by the server side communication portion; and
a delivering portion that delivers the content data includ-
ing information that indicates the reproduction timing to
the client. The server or the client includes a correcting
portion that corrects the reproduction timing of the con-
tent data by use of the reference time difference.
[0012] Specifically, test data that the server transmits
includes transmission time information, and return test
data that each client transmits includes reception time
information of the test data and transmission time infor-
mation of the return test data. The calculating portion
calculates an arithmetic average of transmission time of
the test data and reception time of the return test data,
and an arithmetic average of reception time of the test
data in each client and transmission time of the return
test data, and calculates a difference between the arith-
metic average of the server and the arithmetic average
of each client as the reference time difference.
[0013] In this manner, the server calculates the refer-
ence time difference (the clock difference between the
server and the client) by transmitting and receiving the
test data including time information between the server
and the client. The calculated reference time difference
is used for correction of the reproduction timing of content
data.
[0014] It is to be noted that the reference time differ-
ence is a reference time difference obtained by being
delivered to each client and received in each client, and
may correct the reproduction timing of content data or
may correct the reproduction timing of content data to be
delivered to each client on the server side.
[0015] It is to be noted that transmission and reception
of data including time information may be executed a
plurality of times and it is preferable for the calculation of
the reference time difference to use a value with the
smallest difference in time from when the server trans-
mits test data to when return data to the test data is re-
ceived.
[0016] In addition, the transmission and reception of
the test data and calculation of the reference time differ-
ence may be performed before the delivery of content
data or may be performed during the delivery of content
data. In a case of performing during the delivery, the cal-
culating portion obtains a reference time difference by
use of the latest test data.
[0017] Fig. 1 is a diagram illustrating an overview of a
content data delivery system 900. Fig. 2(A) is a diagram
illustrating a connection relationship of each device. Fig.
2(B) is a block diagram illustrating a flow of data at a time
of the delivery of content data.
[0018] As illustrated in Fig. 1, the content data delivery
system 900 is provided with a wireless router 10, an AV
receiver 100, a speaker device 301, a speaker device
302, and a speaker device 303. As illustrated in Fig. 2(A),
the AV receiver 100, the speaker device 301, the speaker
device 302, and the speaker device 303 are network-
connected to one another through the wireless router 10.

In this example, the wireless router 10 and the AV re-
ceiver 100 are connected by a wired LAN, and the wire-
less router 10 and each speaker device are connected
by a wireless LAN. However, the connection of each de-
vice may be wireless or may be wired, and, as long as a
mode of the connection enables communication, the
mode is not limited to the mode of connection through a
network.
[0019] As illustrated in Fig. 2(B), in the content data
delivery system 900 of this example, the AV receiver 100
serves as a server, and delivers content data to the
speaker device 301, the speaker device 302, and the
speaker device 303 that each serve as a client. However,
the wireless router 10 may serve as a server that delivers
content data, and the AV receiver 100 may be a client.
In addition, the wireless router 10 may serve as a server,
and the AV receiver 100, the speaker device 301, the
speaker device 302, and the speaker device 303 may
each serve as a client. In addition, the speaker device
301 may serve as a server, and the speaker device 302
and the speaker device 303 may each serve as a client.
In other words, in the content data delivery system,
among network-connected devices, a predetermined de-
vice (a device specified by a user, for example) serves
as a server and other devices each serve as a client.
[0020] The content data delivery system 900 streams
the content data that is being reproduced in the AV re-
ceiver 100 to the speaker device 301, the speaker device
302, and the speaker device 303, and realizes synchro-
nous reproduction in all the devices. Thus, a user listens
to audio that is being reproduced by the AV receiver 100
in a living room, for example, and, then, in a case of mov-
ing to another room (a bedroom, for example), can also
listen to the audio by the speaker device 301 installed in
the bedroom.
[0021] Fig. 3 is a block diagram illustrating a main con-
figuration of the AV receiver 100. It is to be noted that, in
this example, while the AV receiver 100 serves as a serv-
er, in a case in which other devices other than the AV
receiver 100 serve as a server, the other devices are
provided with the configuration as illustrated in Fig. 3.
[0022] The AV receiver 100 is provided with an input
I/F (interface) 101, a controller 102, a reproduction FIFO
103, a reproducing portion 104, a DSP 105, an output
I/F 106, a delivery FIFO 107, and a communication I/F
108.
[0023] The input I/F 101 includes an HDMI (registered
trademark) terminal, a digital audio input terminal, or an
analog audio input terminal, for example, and inputs con-
tent data, a digital audio signal, or an analog audio signal
from the outside.
[0024] The content data is audio data encoded by MP3
and the like, for example. The input I/F 101 outputs input
audio data to the controller 102. In addition, the input I/F
101, in a case in which an analog audio signal is input,
converts the analog audio signal to a digital audio signal
and outputs the digital audio signal to the controller 102.
[0025] It is to be noted that the content data may be
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input from a storage (NAS or the like, for example) of
other devices through the communication I/F 108, may
be input from an external server connected through the
Internet, or may be input from an built-in storage such as
an HDD.
[0026] The controller 102 corresponds to a delivering
portion and a calculating portion of the present invention.
The controller 102 converts the input audio data into the
audio data as it is or audio data in a predetermined en-
coding method, and outputs the audio data to the repro-
duction FIFO 103 and the delivery FIFO 107 as packet
data. In addition, the controller 102, also in a case in
which a digital audio signal is input, converts the digital
audio signal into audio data in a predetermined encoding
method, and outputs the audio data to the reproduction
FIFO 103 and the delivery FIFO 107 as packet data.
[0027] Fig. 5 illustrates an example of a structure of
packet data. The packet data as illustrated in Fig. 5 is
composed of a header and a body (audio data). The
header includes information (Command) that indicates a
type of a packet, information (Sequence) that indicates
the number of a packet, information (Clock) that indicates
reproduction timing, and various types of information
(Re_trans_id) that indicates whether or not the packet is
retransmission data.
[0028] The Command may indicate that the packet is
a packet of audio data and may indicate that the packet
is a packet of other data (test data to be described below,
for example) . In a case of test data, the body is not audio
data but, for example, text data.
[0029] The Sequence is used to determine whether or
not a client has received packet data in a correct se-
quence. The client, in a case in which numbers included
in the Sequence are discontinuous, determines that there
is a loss of a packet and performs a retransmission re-
quest to a server.
[0030] The Clock is information that indicates repro-
duction timing (reproduction time) of audio data. The
server and the client perform the reproduction of received
audio data based on the reproduction time indicated by
the Clock. As a result, synchronous reproduction is real-
ized. However, the client, as will be described below,
corrects the reproduction time by use of a clock differ-
ence.
[0031] The Re_trans_id includes information that indi-
cates whether or not the packet is packet data to the
retransmission request.
[0032] The controller 102 outputs the packet data as
illustrated in Fig. 5 to the reproduction FIFO 103 and the
delivery FIFO 107.
[0033] The reproduction FIFO 103 and the delivery
FIFO 107 each are a temporary storage portion that holds
packet data of a predetermined time and outputs the
packet data in an input sequence. The reproduction FIFO
103 and the delivery FIFO 107 have a capacity that is
set in consideration of time (a processing delay) required
for processing of various processors provided in a sub-
sequent stage. For example, the reproduction FIFO 103,

if the processing time of the reproducing portion 104 is
0.1 seconds, the processing time of the DSP 105 is 0.1
seconds, and the time required for delivering packet data
is 1.8 seconds, has a capacity that is set to be equivalent
to audio data of about 2 seconds. The delivery FIFO 107
has a capacity that is set to be equivalent to audio data
of about 0.2 seconds obtained by excluding the time re-
quired for delivery.
[0034] As a result, the reproduction timing of the AV
receiver 100 being a server matches the reproduction
timing of the audio data in each speaker device being a
client. Therefore, the content data delivery system 900
is able to realize synchronous reproduction.
[0035] The packet data held in the reproduction FIFO
103 is output to the reproducing portion 104. The repro-
ducing portion 104, based on the reproduction time in-
cluded in the packet data, reproduces the audio data of
the packet data and outputs a digital audio signal.
[0036] The digital audio signal that has been repro-
duced by the reproducing portion 104 is subjected to pre-
determined signal processing (processing of adding a
sound field effect by adding a pseudo reflected sound,
for example) by the DSP 105 being a server side signal
processing portion, and is output to the output I/F 106.
[0037] The digital audio signal that has been output
from the output I/F 106 is input to a speaker 200L and a
speaker 200R. The speaker 200L and the speaker 200R
convert the input digital audio signal into an analog audio
signal and amplify the analog audio signal. The speaker
200L and the speaker 200R input an amplified analog
audio signal to an own speaker unit. As a result, the
speaker 200L and the speaker 200R output sound ac-
cording to audio data. It is to be noted that the output I/F
106 and each speaker may be connected through a
speaker cable (an analog audio line). In such a case, a
DAC and an amplifying portion are arranged between
the DSP 105 and the output I/F 106.
[0038] On the other hand, the packet data to be output
from the delivery FIFO 107 is delivered to the speaker
device 301, the speaker device 302, and the speaker
device 303 through the communication I/F 108 being a
server side communication portion.
[0039] Fig. 4 is a block diagram illustrating a main con-
figuration of the speaker device 301. Since the main con-
figurations of other speaker device 302 and speaker de-
vice 303 are also similar, Fig. 4 illustrates the configura-
tion of the speaker device 301 as a representative.
[0040] The speaker device 301 is provided with a com-
munication I/F 311, a controller 312, a correcting portion
313, a reproducing portion 314, a DSP 315, and an SS
(a sound system) 316.
[0041] The communication I/F 311 receives packet da-
ta delivered from the AV receiver 100 being a server, and
inputs the packet data to the controller 312. The controller
312 determines whether or not the packet data is re-
ceived in the correct sequence. As described above, the
packet data includes information (Sequence) that indi-
cates a sequence. Therefore, the controller 312, in a case
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in which the numbers included in the Sequence are con-
tinuous, outputs received packet data to the correcting
portion 313 provided in a subsequent stage. The control-
ler 312, in a case in which the numbers included in the
Sequence are discontinuous, determines that there is a
loss of a packet and performs a retransmission request
to the AV receiver 100. The controller 312 holds received
new packet data in a built-in buffer until the packet data
in the correct sequence is retransmitted.
[0042] The correcting portion 313 corrects the repro-
duction time included in the received packet data. As
described above, the content data delivery system 900
of the present embodiment is able to realize synchronous
reproduction by the information that indicates the repro-
duction time included in the packet data, the delivery
FIFO 107, and the reproduction FIFO 103. However,
since each device has a different absolute value of a
clock and a different rate of advance of a clock, if each
device continues reproduction for a long time (about 5
minutes, for example), out-of-sync sound between de-
vices causes a problem. Therefore, the content data de-
livery system 900 transmits and receives test data be-
tween the server and the client and calculates a clock
difference. The correcting portion 313 corrects a repro-
duction time by use of the clock difference.
[0043] Fig. 6 is a conceptual diagram illustrating trans-
mission and reception of test data. Fig. 7 is a flow chart
showing an operation of the content data delivery system
900 at the time of transmission and reception of test data.
The vertical direction of Fig. 6 indicates time direction,
and time elapses toward the bottom.
[0044] To begin with, the AV receiver 100 being a serv-
er transmits test data (packet data) including transmis-
sion time S1 to the speaker device 301 being a client
(S11).
[0045] The speaker device 301 receives the test data
that has been transmitted from the AV receiver 100 (S21),
and adds time C1 when the test data is received to the
test data (S23). Further, the speaker device 301 adds
transmission time C2 to the test data, and transmits the
test data to the AV receiver 100 as return test data (S23).
[0046] The AV receiver 100 receives the return test
data from the speaker device 301 (S12), and records
time S2 when the return test data is received (S13) .
Then, the AV receiver 100 determines whether or not the
number of times of transmission and reception of the test
data reaches the predetermined number of times (S14).
[0047] It is to be noted that the time S1 and the time
S2 are based on the clock of the AV receiver 100, and
the time C1 and the time C2 are based on the clock of
the speaker device 301.
[0048] The transmission and reception of the test data
may be performed only once, but preferably a plurality
of times. In a case in which test data is transmitted a
plurality of times, the AV receiver 100 adopts a value with
the smallest time difference between the transmission
time S1 of the test data and the reception time S2 of the
return test data, and uses the most reliable result.

[0049] Then, the AV receiver 100 obtains a difference
(a reference time difference between the server and the
client) between the clock of the AV receiver 100 and the
clock of the speaker device 301 (S15) . A clock difference
is obtained, for example, as follows.
[0050] The AV receiver 100 calculates the arithmetic
average (S1+S2)/2 of the transmission time S1 of test
data and the reception time S2 of return test data. In
addition, the AV receiver 100 calculates the arithmetic
average (C1+C2)/2 of the reception time C1 of the test
data and the transmission time C2 of return test data in
the speaker device 301. These values of the arithmetic
average are the same values if the absolute values of
the clocks of the AV receiver 100 and the speaker device
301 are the same. Therefore, the AV receiver 100 calcu-
lates the clock difference (the reference time difference
of the server and the client) with the clock on the side of
the AV receiver as a reference, as the difference
(S1+S2)/2 - (C1+C2)/2 in arithmetic average.
[0051] The AV receiver 100 performs the above trans-
mission and reception of the test data to each speaker
device and obtains a clock difference for each speaker
device.
[0052] The calculated clock difference is transmitted
to the correcting portion 313 of each speaker device
(S16) . The speaker device 301 receives the clock differ-
ence that has been calculated by the AV receiver 100
(S24), and records the clock difference in a built-in mem-
ory (not shown) of the correcting portion 313 (S25) . The
correcting portion 313 corrects a reproduction time by
use of the clock difference that has been transmitted from
the AV receiver 100.
[0053] With reference to the flow chart of Fig. 8, a de-
scription will be made of an operation at the time of de-
livery. As illustrated in the flow chart of Fig. 8, the AV
receiver 100 streams audio data as the packet data as
illustrated in Fig. 5 (S31), the speaker device 301 re-
ceives the packet data (S41). The correcting portion 313
of the speaker device 301 reads the reproduction time
(Clock as illustrated in Fig. 5) included in the received
packet data, and corrects the reproduction time by use
of the clock difference recorded in the processing of S25
(S42). The clock difference is a value obtained by sub-
tracting the clock on the client side from the clock on the
server side, and the reproduction time included in the
delivered packet data is a time on the basis of the clock
of the AV receiver 100. Therefore, the correcting portion
313 changes the reproduction time by subtracting the
value of the clock difference from the reproduction time
included in the delivered packet data. The correcting por-
tion 313 outputs the packet data including a corrected
reproduction time to the reproducing portion 104 provid-
ed in a subsequent stage. The reproducing portion 104,
based on the reproduction time of input packet data, re-
produces the audio data of the packet data and outputs
a digital audio signal (S43).
[0054] The digital audio signal that has been repro-
duced by the reproducing portion 104 is subjected to pre-
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determined signal processing (processing of adding a
sound field effect by adding a pseudo reflected sound,
for example) by the DSP 315 being a client side signal
processing portion, and is output to the SS 316. The SS
316 is provided with a DAC, an amplifying portion, and
a speaker unit. As a result, the sound according to the
audio data delivered by the AV receiver 100 is output
from the speaker unit of the speaker device 301, and
synchronous reproduction is thus realized.
[0055] It is to be noted that, while the above described
example illustrates an example in which transmission
and reception of test data are performed before the de-
livery of audio data, the transmission and reception of
test data may also be performed during the delivery of
audio data. In such a case, the AV receiver 100 performs
transmission and reception once or a plurality of times
at every lapse of a predetermined time, and calculates a
clock difference with each speaker device. In the case in
which test data is transmitted a plurality of times, in the
same manner as described above, a value with the small-
est time difference between the transmission time S1 of
the test data and the reception time S2 of the return test
data is adopted. The AV receiver 100 transmits a calcu-
lated clock difference to each speaker device at every
lapse of a predetermined time. The correcting portion
313 of each speaker device corrects the reproduction
time among clock differences received from the AV re-
ceiver 100, by use of the latest clock difference. In such
a case, synchronous reproduction is able to be performed
with higher accuracy.
[0056] Subsequently, Fig. 9 is a flow chart showing an
operation of the content data delivery system 900 at the
time of transmission and reception of test data according
to a first modification. Fig. 10 is a flow chart showing an
operation at the time of delivery according to the first
modification. In Fig. 9, like reference numerals are used
to refer to processing common to the processing shown
in Fig. 7, and the description is omitted. In addition, in
Fig. 10, like reference numerals are used to refer to an
operation common to the operation shown in Fig. 8, and
the description is omitted.
[0057] In the content data delivery system 900 accord-
ing to the first modification, the AV receiver 100 records
a calculated clock difference in a built-in memory (not
shown) of the AV receiver 100 (S61) . Then, the controller
102 of the AV receiver 100 corrects a reproduction time
of packet data to deliver, by use of a clock difference with
each speaker device (S71). Each speaker device repro-
duces received packet data according to the reproduction
time of the received packet data (S81).
[0058] Therefore, in this example, the configuration of
the correcting portion 313 becomes unnecessary in each
speaker device, and each piece of packet data to be de-
livered to each speaker device is different in reproduction
time. Also in this case, synchronous reproduction is able
to be realized.
[0059] Subsequently, a description will be made of a
content data delivery system 900 according to a second

modification. As illustrated in Fig. 11, in the content data
delivery system 900 according to the second modifica-
tion, the configuration of the AV receiver 100 is the same
as the configuration of the example illustrated in Fig. 3.
However, in the second modification, the capacity of the
reproduction FIFO 103 is set according to the processing
time of the DSP 105.
[0060] In the example illustrated in Fig. 3, the repro-
duction FIFO 103 has a capacity that is set to be equiv-
alent to the audio data of 2 seconds. In other words, under
the assumption that the processing time of the DSP 105
of an own device and the DSP of other speaker devices
is 0.1 seconds, the capacity of the reproduction FIFO 103
is set. However, the processing time of the DSP 105
greatly changes with details of processing. For example,
the details of the signal processing of the DSP 105 are
simple (in a case of omitting processing of adding a sound
field effect, for example), the processing time may be
shorter.
[0061] Thus, in the second modification illustrated in
Fig. 11, the capacity of the reproduction FIFO 103 is set
according to the processing time of the DSP 105. For
example, in a case in which the processing time of the
DSP 105 is 0.05 seconds, the capacity that is equivalent
to audio data of 1.95 seconds is set to the reproduction
FIFO 103.
[0062] Subsequently, a description will be made of a
content data delivery system 900 according to a third
modification. As illustrated in Fig. 12, in the content data
delivery system 900 according to the third modification,
the configuration of the speaker device 301 is the same
as the configuration of the example illustrated in Fig. 4.
However, in the third modification, the correcting portion
313 adjusts reproduction timing according to the process-
ing time of the DSP 315.
[0063] In other words, the correcting portion 313 cor-
rects the reproduction time of packet data by a clock dif-
ference and further performs processing of moving the
reproduction time forward by the processing time of the
DSP 315. For example, in a case in which the processing
time of the DSP 315 is 0.05 seconds, the correcting por-
tion 313 performs processing of rewriting the reproduc-
tion time of packet data to a value obtained by moving
the reproduction time forward by 0.05 seconds . As a
result, even when the processing time of the DSP is dif-
ferent in each device, sound emission timing in each de-
vice matches, and thus highly accurate synchronous re-
production is able to be realized.
[0064] It is to be noted that, while, in this example, the
correcting portion 313 functions as an adjusting portion
that adjusts reproduction timing, the reproducing portion
314 may function as an adjusting portion that adjusts
reproduction timing or the controller 312 may function as
an adjusting portion that changes the reproduction time
of packet data.
[0065] Subsequently, a description will be made of an
operation of a content data delivery system 900 accord-
ing to a fourth modification with reference to a flow chart
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as illustrated in Fig. 13. The content data delivery system
900 according to the fourth modification sets the capacity
of the reproduction FIFO 103 and the delivery FIFO 107
according to the processing time of a DSP with the long-
est processing time.
[0066] Each speaker device transmits information that
indicates the processing time of the DSP 315 of the own
device, to the AV receiver 100 (S91). The AV receiver
100 receives the information that indicates the process-
ing time from each speaker device (S95), and determines
a DSP with the longest processing time (S92). Then, the
AV receiver 100 sets the capacity of the reproduction
FIFO 103 and the delivery FIFO 107 corresponding to
the DSP with the longest processing time.
[0067] For example, in a case in which the processing
time of the DSP 105 of the AV receiver 100 is 0.05 sec-
onds, the processing time of the speaker device 301 is
0.02 seconds, the processing time of the speaker device
302 is 0.05 seconds, the processing time of the speaker
device 303 is 0.08 seconds, the time required for delivery
is 1.8 seconds, and the processing time of the reproduc-
ing portion of each device is 0.1 seconds, the delivery
FIFO 107 has a capacity that is set to be equivalent to
audio data of 0.18 seconds obtained by excluding the
time required for delivery. While the capacity that is equiv-
alent to audio data of 1.98 seconds in consideration of
the time (1.8 seconds) required for delivery is set to the
reproduction FIFO 103, in consideration of 0.05 seconds
that is the processing time of the DSP 105 in practice,
the capacity that is equivalent to audio data of 1.93 sec-
onds is set.
[0068] Then, in each speaker device, processing of
moving the reproduction time forward by the processing
time of each DSP is performed. For example, in the
speaker device 301, since the processing time of the DSP
is 0.02 seconds, in the correcting portion 313, processing
of moving the reproduction time of packet data forward
by 0.02 seconds is performed. In the speaker device 302,
since the processing time of the DSP is 0.05 seconds, in
the correcting portion 313, processing of moving the re-
production time of packet data forward by 0.05 seconds
is performed. In the speaker device 303, since the
processing time of the DSP is 0.08 seconds, in the cor-
recting portion 313, processing of moving the reproduc-
tion time of packet data forward by 0.08 seconds is per-
formed.
[0069] As a result, the capacity of the reproduction
FIFO 103 and the delivery FIFO 107 is set to an optimal
value (the smallest capacity) in consideration of the
processing delay of each processing portion. Therefore,
extra delay time to a reproduction start is minimized.

Reference Signs List

[0070]

10 - Wireless router
100 - AV receiver

101 - Input I/F
102 - Controller
103 - Reproduction FIFO
104 - Reproducing portion
105 - DSP
106 - I/F
107 - Delivery FIFO
108 - Communication I/F
200L, 200R - Speaker
301, 302, 303 - Speaker device
311 - Communication I/F
312 - Controller
313 - Correcting portion
314 - Reproducing portion
315 - DSP
316 - SS
900 - Content data delivery system

Claims

1. A content data delivery system comprising:

a server; and
a client, wherein:

the server comprises:

a server side communication portion
that transmits and receives test data in-
cluding time information to and from the
client;
a calculating portion that obtains a ref-
erence time difference with the client
based on the time information of the test
data that has been transmitted and re-
ceived by the server side communica-
tion portion; and
a delivering portion that delivers con-
tent data including information that in-
dicates reproduction timing to the cli-
ent; and

the server or the client comprises a correct-
ing portion that corrects the reproduction
timing of the content data by use of the ref-
erence time difference.

2. The content data delivery system according to claim
1, wherein the correcting portion is provided in the
server and corrects the reproduction timing of the
content data to be delivered to the client by use of
the reference time difference.

3. The content data delivery system according to claim
1, wherein:

the correcting portion is provided in the client;
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the delivering portion delivers the reference time
difference to the client; and
the correcting portion corrects the reproduction
timing of the content data by use of the reference
time difference that has been received from the
server.

4. The content data delivery system according to any
one of claims 1 to 3, wherein:

transmission and reception of the test data are
executed a plurality of times; and
the calculating portion calculates the reference
time difference by use of a value with a smallest
difference in time from the transmission of the
test data to the reception of the test data.

5. The content data delivery system according to any
one of claims 1 to 4, wherein:

test data that the server transmits includes trans-
mission time information;
return test data that the client transmits includes
reception time information of the test data and
transmission time information of the return test
data; and
the calculating portion calculates an arithmetic
average of transmission time of the test data and
reception time of the return test data, and an
arithmetic average of reception time of the test
data and transmission time of the return test data
in the client, and calculates a difference between
the arithmetic average of the server and the
arithmetic average of the client as the reference
time difference.

6. The content data delivery system according to any
one of claims 1 to 5, wherein:

transmission and reception of data including the
time information is performed during delivery of
the content data; and
the calculating portion obtains the reference
time difference by use of a latest test data.

7. The content data delivery system according to any
one of claims 1 to 6, wherein the server comprises
a temporary storage portion that has a capacity cor-
responding to time required for delivery of the con-
tent data to the client.

8. The content data delivery system according to claim
7, wherein:

the server comprises:

a server side reproducing portion that re-
produces the content data; and

a server side signal processing portion that
performs predetermined processing to a
signal according to the content data that has
been reproduced by the server side repro-
ducing portion; and

the capacity of the temporary storage portion is
adjusted based on processing time of the server
side signal processing portion.

9. The content data delivery system according to any
one of claims 1 to 8, wherein the client comprises:

a client side reproducing portion that reproduces
the content data;
a client side signal processing portion that per-
forms predetermined processing to a signal ac-
cording to the content data that has been repro-
duced by the client side reproducing portion; and
an adjusting portion that adjusts the reproduc-
tion timing of the content data based on process-
ing time of the client side signal processing por-
tion.

10. The content data delivery system according to claim
8, wherein:

the client comprises:

a client side reproducing portion that repro-
duces the content data;
a client side signal processing portion that
performs predetermined processing to a
signal according to the content data that has
been reproduced by the client side repro-
ducing portion; and
a client side communication portion that
transmits information that indicates the
processing time of the client side signal
processing portion, to the server; and

the capacity of the temporary storage portion is
adjusted based on the processing time of the
server side signal processing portion and the
processing time of the client side signal process-
ing portion.

11. A content data delivery method executed by a server
and a plurality of clients, wherein:

the server executes:

a server side communication step of trans-
mitting and receiving test data including
time information to and from the plurality of
clients;
a calculation step of obtaining a reference
time difference with the plurality of clients
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based on the time information of each piece
of the test data that has been transmitted
and received in the server side communi-
cation step; and
a delivery step of delivering content data in-
cluding information that indicates reproduc-
tion timing, to the plurality of clients; and

the server or the plurality of clients execute a
correction step of correcting the reproduction
timing of the content data by use of the reference
time difference.
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