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The first playing device 22 and the second playing device 23 are
added 0 a playback group. the first playing device 22 is sei as
the master playing device, a first systematic time Sm of the first

playing device 22 and a second systematic time Ss of the second

playing device 23 are synchronized with each cther, a delay time

interval Td of the playback group is transmitted to the first playing

device 22, and a playback group informalion is transmitied to the
second playing device 23

L B

Afirst operation status of the first playing device 22 is fransmitted to
the saecond playing device 23, so thal a second operation status of
the second playing device 23 is switched to the first operation slatus
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i
Use the digital media controller 21 to transmit an action command
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After the playback command is received by the first 'p!aying
device 22, the first time information Tm is transmitted fram
the first playing device 22 to the second playing device 23
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7
The second playing device 23 compares the first time information
Tm of the first playing device 22 with a second time information of
the second playing device 22, thereby controlling the second plaving
device 22 and the first playing device 22 to start the audio playback
in response to the aclion command
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After the first playing device 22 and the second playing device 23
slarts the audic playback, the second playing device 23 continuously
receives the first time information Tm of the first playing device 22
and compares the first time information Tm with the second time
information Ts to adjust the playback progress of the second playing
device 23, so that the audio playback of the second playing device 23
is synchronized with the audic playback of the first playing device 22
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The first playing device 22 and the second playing device 23 are
added to a playback group, the first playing device 22 is set as
the master playing device, a first systematic time Sm of the first

playing device 22 and a second systematic time Ss of the second
playing device 23 are synchronized with each other, a delay time

interval Td of the playback group is transmitted to the first playing
device 22, and a playback group information is transmitted to the
second playing device 23

B

!
Adirst operation status of the first playing device 22 is transmitted to
ihe second playing device 23, so thatl a second operation status of
the second playing device 23 is switched o the first operation status

G
{
Use the digital media controlier 21 {o transmit an action command
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After the playback command is received by the first playing
device 22, the first time information Tm is transmitted from
the first playing device 22 {o the second playing device 23
('/ E

The second playing device 23 compares the first time information

Tm of the first playing device 22 with a second time information of
the second playing device 22, thereby contrclling the second playing
device 22 and the first playing device 22 io start the audio playback
in responsea fo the aciion command

~F
After the first playing device 22 and the second playing device 23
starts the audio playback, the second playing device 23 continuously
receives the first time information Tm of the first playing device 22
and compares the first time information Tm with the second time
information Ts to adjust the playback progress of the second playing
device 23, so that the audio playback of the second playing device 23
is synchronized with the audio playback of the first playing device 22
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METHOD FOR SYNCHRONIZING AUDIO
PLAYBACK OF PLURAL PLAYING DEVICES
AND AUDIO PLAYBACK SYSTEM

FIELD OF THE INVENTION

[0001] The present invention relates to a method for syn-
chronizing audio playback of plural playing devices and an
audio playback system, and more particularly to a method for
synchronizing audio playback of plural playing devices and
an audio playback system that comply with a Digital Living
Network Alliance (DLNA) protocol.

BACKGROUND OF THE INVENTION

[0002] The Digital Living Network Alliance (DLNA) is an
alliance organization that is composed by the manufacturers
of consumer electronics products, mobile phones and com-
puters. The DLNA is responsible for defining unified trans-
mission specifications to allow a variety of products from
different manufacturers to communicate with each other.
Consequently, the video and audio devices that comply with
the DLNA protocol can be directly in communication with
each other, make synchronization or even transfer data.
[0003] The devices that are operated under the DLNA envi-
ronment include for example a digital media server (DMS), a
digital media controller (DMC) and a digital media renderer
(DMR). When plural digital media renderers, a digital media
server and a digital media controller are in wireless commu-
nication with each other, the plural digital media renderers
may receive audio data from the digital media server in a
wireless transmission manner and play the audio data. How-
ever, the stability of wireless transmission is inferior to the
stability of wired transmission. If the wireless transmission
process is interfered, asynchronization between the plural
digital media renderers may occur. Therefore, it is important
to control and synchronize the audio playback of plural digi-
tal media renderers.

[0004] Hereinafter, a conventional synchronizing method
will be illustrated with reference to FIGS. 1A and 1B. FIGS.
1A and 1B are a flowchart illustrating a conventional method
for synchronizing audio playback of plural playing devices.
[0005] Conventionally, each media resource of the digital
media server has a synchronization device list. The synchro-
nization device list contains the device names and the IP
addresses of all digital media renderers for synchronously
playing the media resource.

[0006] A process of operating a digital media controller to
control a digital media server to synchronize the audio play-
back of plural playing devices will be illustrated by referring
to the flowchart of FIGS. 1A and 1B.

[0007] In the step 101, the user operates the digital media
controller to issue a synchronization playback request to a
specified media resource of the digital media server.

[0008] In the step 102, the digital media server searches a
synchronization device list of the media resource.

[0009] In the step 103, the digital media server judges
whether the synchronization device list is present. If the syn-
chronization device list is present, the step 104 is performed.
Whereas, if the synchronization device list is not present, the
step 105 is performed.

[0010] In the step 104, the digital media server judges
whether all digital media renderers shown in the synchroni-
zation device list are in an open and connection status. If any
digital media renderer of the plural digital media renderers is
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not in the open and connection status, the step 106 is per-
formed. Whereas, if all of the digital media renderers are in
the open and connection status, the step 107 is performed.

[0011] Inthe step 105, the digital media server issues a “no
synchronization device list” message to the digital media
controller, and then the step 110 is performed.

[0012] In the step 106, the digital media renderers which
are not in the open and connection status are deleted from the
synchronization device list by the digital media server, and
then the step 107 is performed.

[0013] Inthestep 107, a message about the available digital
media renderers for synchronously playing the media
resource is transmitted from the digital media server to the
digital media controller, and then the step 108 is performed.

[0014] Inthe step 108, the digital media controller inquires
the user whether the media resource is synchronously played
or not. If the user decides to synchronously play the media
resource, the step 109 is performed. Whereas, if the user
decides not to synchronously play the media resource, the
step 110 is performed.

[0015] In the step 109, the digital media controller issues a
synchronization push command corresponding to the media
resource to the digital media server, and the digital media
server simultaneously pushes the media resource to the digi-
tal media renderers that are shown in the synchronization
device list. Then, the step 111 is performed.

[0016] Inthe step 110, the mediaresource is notplayed, and
the flowchart is ended.

[0017] Inthestep 111, the digital media renderers shown in
the synchronization device list start acquiring the media
resource.

[0018] In the step 112, while the digital media renderers
shown in the synchronization device list acquires the media
resource, the digital media renderers issue a “media resource
ready” message to the digital media controller.

[0019] In the step 113, the digital media controller judges
whether all digital media renderers shown in the synchroni-
zation device list are in a ready status. Ifthe judging condition
is satisfied, the step 114 is performed. Whereas, if the judging
condition is not satisfied, the step 113 is performed again.

[0020] In the step 114, the digital media controller issues a
synchronization command to all digital media renderers
shown in the synchronization device list, and thus the media
resource is played by these digital media renderers synchro-
nously.

[0021] However, the conventional method for synchroniz-
ing the audio playback of plural playing devices still has some
drawbacks. For example, in the step 114, after all digital
media renderers shown in the synchronization device list are
in the ready status, the digital media controller issues the
synchronization command to these digital media renderers.
In response to the synchronization command, these digital
media renderers start to play the media resource synchro-
nously. Due to transmission distance, transmission speed,
network stability or other factors, the synchronization com-
mand from the digital media controller may fail to be trans-
mitted to all digital media renderers simultaneously. That is,
when one of the digital media renderers receives the synchro-
nization command and starts the audio playback, the synchro-
nization command is possibly not received by the other digital
media renderers. Under this circumstance, the asynchroniza-
tion between the plural digital media renderers occurs.
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[0022] Therefore, there is a need of providing a method for
synchronizing audio playback of plural playing devices in
order to eliminate the above drawbacks.

SUMMARY OF THE INVENTION

[0023] An object of the present invention provides a
method for accurately synchronizing audio playback of plural
playing devices and an audio playback system that comply
with a Digital Living Network Alliance (DLNA) protocol.
[0024] In accordance with an aspect of the present inven-
tion, there is provided a method for synchronizing audio
playback of plural playing devices. The plural playing
devices include a first playing device and a second playing
device. The method includes the following steps. In a step
(A), the first playing device is set as a master playing device,
wherein the first playing device is in a first operation status,
and the second playing device is in a second operation status.
In a step (B), the first playing device transmits the first opera-
tion status to the second playing device, so that the second
operation status of the second playing device is switched to
the first operation status. In a step (C), a digital media con-
troller is used to transmit an action command. In a step (D), a
first time information of the first playing device is transmitted
to the second playing device after the playback command is
received by the first playing device. In a step (E), the second
playing device compares the first time information of the first
playing device with a second time information of the second
playing device, thereby controlling the second playing device
and the first playing device to start the audio playback in
response to the action command. In a step (F), the second
playing device continuously receives the first time informa-
tion of the first playing device and compares the first time
information with the second time information after the first
playing device and the second playing device start the audio
playback, so that a playback progress of the second playing
device is adjusted and the audio playback of the second play-
ing device is synchronized with the audio playback of the first
playing device.

[0025] In accordance with another aspect of the present
invention, there is provided an audio playback system. The
audio playback system includes a digital media controller, a
first playing device, and a second playing device. The digital
media controller sets a first playing device as a master playing
device and issuing an action command. The first playing
device includes a first digital media renderer control module
and a first digital media controller control module. A first
operation status and a first time information of the first play-
ing device are transmitted from the first digital media renderer
control module to a second playing device. The second play-
ing device includes a second digital media renderer control
module and a second digital media controller control module.
The second digital media controller control module includes
a synchronizing unit and a locked phase loop unit. The syn-
chronizing unit receives the first operation status of the first
playing device and switches a second operation status of the
second playing device into the first operation status. In addi-
tion, the synchronizing unit compares the first time informa-
tion of the first playing device with a second time information
of'the second playing device, thereby controlling audio play-
back of the first playing device and audio playback of the
second playing device to be synchronously started in
response to an action command. After the first playing device
and the second playing device start the audio playback, the
locked phase loop unit continuously receives the first time
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information of the first playing device and compares the first
time information with the second time information. Conse-
quently, a playback progress of the second playing device is
adjusted and the audio playback of the second playing device
is synchronized with the audio playback of the first playing
device.

[0026] The above objects and advantages of the present
invention will become more readily apparent to those ordi-
narily skilled in the art after reviewing the following detailed
description and accompanying drawings, in which:

BRIEF DESCRIPTION OF THE DRAWINGS

[0027] FIGS. 1A and 1B are a flowchart illustrating a con-
ventional method for synchronizing audio playback of plural
playing devices;

[0028] FIG. 2isaschematic functional block diagram illus-
trating an audio playback system according to an embodi-
ment of the present invention;

[0029] FIG. 3 is a flowchart illustrating a method for syn-
chronizing audio playback of plural playing devices accord-
ing to an embodiment of the present invention;

[0030] FIG. 4 schematically illustrates a playback group
setting interface shown on the digital media controller of the
audio playback system according to the embodiment of the
present invention;

[0031] FIG. 5 is an operation interface of the digital media
controller of the audio playback system according to the
embodiment of the present invention; and

[0032] FIG. 61isaschematic functional block diagram illus-
trating a locked phase loop unit of the second playing device
of'the audio playback system according to the embodiment of
the present invention.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENT

[0033] The present invention provides a method for syn-
chronizing audio playback of plural playing devices and an
audio playback system. Hereinafter, the audio playback sys-
tem will be illustrated with reference to FIG. 2. FIG. 2 is a
schematic functional block diagram illustrating an audio
playback system according to an embodiment of the present
invention.

[0034] As shown in FIG. 2, the audio playback system 2
comprises a digital media controller (DMC) 21, a first playing
device 22, a second playing device 23, and a digital media
server (DMS) 24. The first playing device 22 comprises a first
digital media renderer (DMR) control module 221, a first
digital media controller (DMC) control module 222, and a
first playing module 223. The first DMC control module 222
comprises a synchronizing unit 2221 and a locked phase loop
unit 2222. The second playing device 23 comprises a second
digital media renderer (DMR) control module 231, a second
digital media controller (DMC) control module 232, and a
second playing module 233. The second DMC control mod-
ule 223 comprises a synchronizing unit 2321 and a locked
phase loop unit 2322.

[0035] The audio playback of one first playing device 22
and one second playing device 23 may be easily expanded to
the audio playback of one first playing device 22 and plural
second playing devices 23 while retaining the teachings of the
invention. For succinctness and brevity, the operations of two
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playing devices are described in this embodiment. In practice,
the audio playback system 2 may comprises two or more
playing devices.

[0036] Inthis embodiment, the digital media server 24 pro-
vides at least one audio data of an audio file to the first playing
device 22 in a wireless transmission manner. After the at least
one audio data of the audio file is received by the first DMR
control module 221 of the first playing device 22, the at least
one audio data of the audio file is transmitted from the first
playing device 22 to the second playing device 23 in the
wireless transmission manner. Then, the at least one audio
data of the audio file is played by the first playing module 223
of'the first playing device 22 and the second playing module
233 of the second playing device 23.

[0037] However, due to the transmission instability or the
initial status instability, the audio playback of the first playing
device 22 and the audio playback of the second playing device
23 in the audio playback system 2 are not always synchro-
nized. For solving this drawback, the first DMR control mod-
ule 221 of the first playing device 22 and the second DMC
control module 232 of the second playing device 23 are
specially designed in order to control synchronization of the
audio playback of the first playing device 22 and the audio
playback of the second playing device 23.

[0038] Hereinafter, a method for synchronizing audio play-
back of plural playing devices will be illustrated with refer-
ence to FIGS. 2, 3 and 4. FIG. 3 is a flowchart illustrating a
method for synchronizing audio playback of plural playing
devices according to an embodiment of the present invention.
FIG. 4 schematically illustrates a playback group setting
interface shown on the digital media controller of the audio
playback system according to the embodiment of the present
invention.

[0039] Firstly, inthe step (A) as shown in FIG. 3, a playback
group setting interface 25 as shown in FIG. 4 is created after
an application program of the digital media controller 21 is
opened by the user. In this embodiment, the digital media
controller 21 is a mobile phone or a tablet computer. The
application program is built in the digital media controller 21
or additionally installed by the user, but is not limited thereto.
The contents of the playback group setting interface 25 as
shown in FIG. 4 are presented herein for purpose of illustra-
tion and description only. That is, the contents ofthe playback
group setting interface of the present invention are not
restricted.

[0040] The playback group setting interface 25 comprises
plural selective items about all DLNA-based playing devices
in the same network domain. As shown in FIG. 4, the play-
back group setting interface 25 comprises plural selective
items about the first playing device 22, the second playing
device 23 and extra playing devices 26. Via the playback
group setting interface 25, any playing device may be selected
to be added to a playback group G, and a specified playing
device may be set as a master playing device.

[0041] In this embodiment, the first playing device 22 and
the second playing device 23 are selected to be added to the
playback group G by the user, and the first playing device 22
is set as the master playing device. Since the first playing
device 22 is the master playing device, the audio playback of
the second playing device 23 will follow the audio playback
of the first playing device 22.

[0042] It is noted that the user may add the extra playing
devices 26 to the playback group G via the playback group
setting interface 25 at any time point. The extra playing
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devices 26 added to the playback group G will be considered
as the second playing devices 23, and the subsequent proce-
dures will be performed.

[0043] After the settings of the playback group G are com-
pleted by the user, a first systematic time Sm of the first
playing device 22 and a second systematic time Ss of the
second playing device 23 are synchronized with each other. In
addition, a delay time interval Td of the playback group G is
transmitted from the digital media controller 21 to the first
playing device 22 for subsequent uses. In an embodiment, the
delay time interval Td is 10 seconds. It is noted that the delay
time interval Td is an arbitrary time interval and is not limited
to 10 seconds.

[0044] Moreover, in the step (A), a playback group infor-
mation is further transmitted from the first DMR control
module 221 of the first playing device 22 to the second DMR
control module 231 of the second playing device 23. The
playback information contains the information of all playing
devices and the information of the master playing device.
[0045] Next, according to practical requirements, a first
time information Tm, an audio data and an action command
are transmitted from the first DMR control module 221 of the
first playing device 22 (i.e. the master playing device) to the
synchronizing unit 2321 of the second DMC control module
223. According to the first time information Tm and a second
time information Ts of the second playing device 23, the
process of synchronizing the audio playback is performed.
The process of synchronizing the audio playback will be
illustrated later.

[0046] In accordance with the present invention, the first
time information Tm contains at least one of a current first
systematic time Sm1, a first scheduled playback time Pm, a
first playback progress Dm and a first initial playback time
Cm. In addition, the second time information Ts contains at
least one of a current second systematic time Ss1, a second
scheduled playback time Ps, a second playback progress Ds
and a second initial playback time Cs.

[0047] The current first systematic time Sm1l is the first
systematic time Sm when the first time information Tm is
transmitted from the first playing device 22. The current
second systematic time Ss1 is the second systematic time Ss
when the first time information Tm is received by the second
playing device 23. The first scheduled playback time Pm is
the first systematic time Sm when the scheduled playback of
a specified audio file is started by the first playing device 22,
and the second scheduled playback time Ps is the second
systematic time Ss when the scheduled playback of the speci-
fied audio file is started by the second playing device 23. In
accordance with the present invention, the ways of starting
playback comprise a way of starting playback from the begin-
ning and a way of starting playback from the pause. The first
playback progress Dm indicates a time length of a specified
audio file having been played by the first playing device 22,
and the second playback progress Ds indicates the time length
of the specified audio file having been played by the second
playing device 23. The first initial playback time Cm is the
first systematic time Sm when a specified audio file is started
to be played by the first playing device 22 at a first time, and
the second initial playback time Cs is the second systematic
time Ss when the specified audio file is started to be played by
the second playing device 23 at a first time.

[0048] Next, the step (B) is performed. Since the operation
status of the first playing device 22 and the operation status of
the second playing device 23 may be different before they are
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added to the playback group G, the step (B) of the flowchart
of FIG. 3 has to be performed in order to synchronize the
audio playback ofthe second playing device 23 with the audio
playback of the master playing device (i.e. the first playing
device 22). For example, before the first playing device 22
and the second playing device 23 are added to the playback
group G, the first playing device 22 is in a first operation
status, and the second playing device 23 is in a second opera-
tion status. Consequently, after the first operation status of the
first playing device 22 is transmitted to the second playing
device 23, the second operation status of the second playing
device 23 is switched to the first operation status.

[0049] For example, the first operation status of the first
playing device 22 may be one of a stop status, a pause status
and a play status. Likewise, the second operation status of the
second playing device 23 may be one of the stop status, the
pause status and the play status.

[0050] In case that the first operation status of the first
playing device 22 is the stop status, the detailed procedure of
the step (B) will be illustrated as follows. In case that the first
operation status of the first playing device 22 is the stop status,
after the first operation status of the first playing device 22 is
transmitted from the first DMR control module 221 to the
synchronizing unit 2321 of the second DMC control module
232 of the second playing device 23, the second operation
status of the second playing device 23 is directly switched to
the stop status by the synchronizing unit 2321.

[0051] In case that the first operation status of the first
playing device 22 is the pause status, the detailed procedure of
the step (B) will be illustrated as follows. In case that the first
operation status of the first playing device 22 is the pause
status, the first operation status and also the first playback
progress Dm are transmitted from the first DMR control
module 221 of the first playing device 22 to the synchronizing
unit 2321 of the second playing device 23. The first playback
progress Dm indicates the time length of a specified audio file
having been played by the first playing device 22 when the
specified audio file is paused.

[0052] After the first operation status and the first playback
progress Dm are received by the synchronizing unit 2321 of
the second playing device 23, the second operation status of
the second playing device 23 is switched to the pause status
by the synchronizing unit 2321. Moreover, according to the
settings of the synchronizing unit 2321, the second playback
progress Ds leads the first playback progress Dm by a first
predetermined time period. In an embodiment, the first pre-
determined time period is 1 second. For example, if the first
playback progress Dm of the first playing device 22 indicates
that the time length of the specified audio file having been
played is 1 minute and 10 seconds. Consequently, according
to the settings, the second playback progress Ds of the second
playing device 23 indicates that the time length of the speci-
fied audio file having been played is 1 minute and 11 seconds.
[0053] In case that the first operation status of the first
playing device 22 is the play status, the detailed procedure of
the step (B) will be illustrated as follows. In case that the first
operation status of the first playing device 22 is the play
status, the first operation status and also the first playback
progress Dm, the first initial playback time Cm and the cur-
rent first systematic time Sm1 are transmitted from the first
DMR control module 221 of the first playing device 22 to the
synchronizing unit 2321 of'the second playing device 23. The
first initial playback time Cm is the first systematic time Sm
when the playback of a specified audio file is started by the
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first playing device 22 at a first time. That is, the first initial
playback time Cm is the first systematic time Sm when the
playback of a first audio data of the specified audio file is
started by the first playing device 22.

[0054] Then, the synchronizing unit 2321 calculates the
sum of the first playback progress Dm and the first initial
playback time Cm (i.e. Dm+Cm), and judges whether the sum
(Dm+Cm) is equal to the current first systematic time Sm1.
[0055] If the sum (Dm+Cm) is equal to the current first
systematic time Sm1, it means that the audio playback of the
audio file has not been paused by the first playing device 22.
Whereas, if the sum (Dm+Cm) is not equal to the current first
systematic time Sm1, the audio playback of the audio file has
ever been paused because a pause command has been
received by the first playing device 22 or the network con-
nection has been unstable.

[0056] As mentioned above, if the sum (Dm+Cm) is equal
to the current first systematic time Sm1, the audio playback of
the audio file C has notbeen paused by the first playing device
22. Consequently, when the first playback progress Dm and
the first initial playback time Cm are received by the synchro-
nizing unit 2321, the difference between the current second
systematic time Ss1 and the first initial playback time Cm (i.e.
Ss1-Cm) is equal to a new playback progress of the first
playing device 22 corresponding to the current second sys-
tematic time Ssl. The new playback progress of the first
playing device 22 is a first delayed playback progress Dm2 of
the first playing device 22.

[0057] After the first delayed playback progress Dm2 is
acquired, according to the settings of the synchronizing unit
2321, the second playback progress Ds leads the first delayed
playback progress Dm2 by a second predetermined time
period. The second predetermined time period is 3 seconds,
but is not limited thereto. For example, if the first delayed
playback progress Dm2 is 1 minute and 1 second, the second
playback progress Ds is set as 1 minute and 4 seconds by the
synchronizing unit 2321. Consequently, the second playing
device 23 has sufficient time to determine the timing of start-
ing playback of the audio file in order to synchronize the
audio playback of the second playing device 23 with the first
playing device 22.

[0058] Then, the synchronizing unit 2321 calculates the
difference between the current second systematic time Ssl
and the first initial playback time Cm (i.e. Ss1-Cm), and
calculates the difference between the second playback
progress Ds and the first playback progress Dm (i.e. Ds—Dm).
[0059] Moreover, the sum of the difference (Sm1-Cm), the
difference (Ds—Dm) and the first initial playback time Cm,
i.e. (Sm1-Cm)+(Ds-Dm)+Cm, indicates the first systematic
time Sm corresponding to the second playback progress Ds of
the first playing device 22. Consequently, under control of the
synchronizing unit 2321, the audio playback of the second
playing device 23 is started at the time when the second
systematic time Ss is larger than or equal to the above three
terms. That is, the audio playback of the second playing
device 23 is started at the time when Ssz=(Sm1-Cm)+(Ds-
Dm)+Cm.

[0060] On the other hand, if the sum (Dm+Cm) is not equal
to the current first systematic time Sm1, the audio playback of
the audio file C has ever been paused by the first playing
device 22 because a pause command has been received by the
first playing device 22 or the network connection is unstable.
Under this circumstance, the difference between the current
second systematic time Ss1 when the information from the
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first playing device 22 is received and the current first sys-
tematic time Sm1 when the information is transmitted from
the first playing device 22 to the second playing device 23 by
the synchronizing unit 2321 (i.e. Ss1-Sm1l) is calculated by
the synchronizing unit 2321. Consequently, the transmission
time period of transmitting the information from the first
playing device 22 to the second playing device 23 is acquired.
[0061] Then, the sum of the first playback progress Dm and
the transmission time period, i.e. (Ss1-Sm1)+Dm, is calcu-
lated by the synchronizing unit 2321. Consequently, when the
information from the first playing device 22 is received by the
second playing device 23, the new playback progress of the
first playing device 22 is acquired. The new playback
progress of the first playing device 22 is a second delayed
playback progress Dm3 of the first playing device 22. After
the second delayed playback progress Dm3 is acquired,
according to the settings of the synchronizing unit 2321, the
second playback progress Ds leads the second delayed play-
back progress Dm3 by a second predetermined time period.
The second predetermined time period is 3 seconds, but is not
limited thereto.

[0062] Then, the synchronizing unit 2321 calculates the
difference between the current second systematic time Ss1
and the first initial playback time Cm (i.e. Ss1-Cm), and
calculates the difference between the second playback
progress Ds and the first playback progress Dm (i.e. Ds—Dm).
Consequently, under control of the synchronizing unit 2321,
the audio playback of the second playing device 23 is started
at the time when the second systematic time Ss is larger than
or equal to the three terms. That is, the audio playback of the
second playing device 23 is started at the time when Ssz
(Sm1-Cm)+(Ds-Dm)+Cm.

[0063] Meanwhile, the second operation status of the sec-
ond playing device 23 is switched to the first operation status
of'the first playing device 22 by the synchronizing unit 2321,
and the purpose of synchronizing the audio playback of the
second playing device 23 with the audio playback of the first
playing device 22 is achieved.

[0064] FIG.5 is an operation interface of the digital media
controller of the audio playback system according to the
embodiment of the present invention. Please refer to FIGS. 2,
3 and 5. After the step (B), the user may use an operation
interface 27 of the digital media controller 21 to select the
digital media server (DMS) 24 and an audio file of the digital
media server 24 and transmit an action command to the play-
back group G In response to action command, the selected
audio file of the first playing device 22 and the second playing
device 23 can be synchronously played (i.e. in the step (C)). It
is noted that the action command from the digital media
server 24 may be received by the first playing device 22 and
then transmitted to the second playing device 23. Alterna-
tively, the action command from the digital media server 24
may be received by the second playing device 23 and then
transmitted to the first playing device 22.

[0065] Inaccordance with the present invention, the action
command is a play command, a replay command or a seek
command, but is not limited thereto. The contents of the
operation interface 27 as shown in FIG. 5 are presented herein
for purpose of illustration and description only. That is, the
contents of the operation interface 27 of the present invention
are not restricted.

[0066] In case that both of the first playing device 22 and
the second playing device 23 are in the stop status, the user
may transmit the play command to the playback group G via
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the operation interface 27. After the play command is
received by the first playing device 22, the first time informa-
tion Tm is transmitted from the first DMR control module 221
of'the first playing device 22 to the synchronizing unit 2321 of
the second playing device 23 (i.e. in the step (D)).

[0067] Meanwhile, the first DMR control module 221
acquires at least one audio data of the audio file from the
digital media server 24 and transmits the at least one audio
data to the second DMC control module 232 of the second
playing device 23 in the wireless transmission manner.

[0068] Then, the first time information Tm and the second
time information Ts stored in the second playing device 23
are compared with each other by the synchronizing unit 2321
of'the second playing device 23. According to the comparing
result, the first audio data of the audio file is controlled to be
played by the second playing device 23 and the first playing
device 22 in response to the play command (i.e. in the step
(E)). The detailed procedure of the step (E) will be illustrated
as follows.

[0069] In particular, after the play command is received by
the first playing device 22, the audio file is not immediately
played by the first playing device 22. The reason is that it takes
time to transmit the first time information Tm to the second
playing device 23 and it also takes a certain processing time
after the first time information Tm is received by the second
playing device 23. Consequently, the first DMR control mod-
ule 221 of the first playing device 22 will control the audio
playback of the audio file of the first playing device 22 to be
started at a time after the first time information Tm has been
transmitted by the first playing device 22 for the delay time
interval Td.

[0070] The scheduled playback time Pm is a time after the
current first systematic time Sm1 is transmitted for the delay
time interval Td, and the current first systematic time Sm1 is
the time corresponding to the first time information Tm. As
mentioned above, the delay time interval Td is 10 seconds. In
case that the current first systematic time Sm1 when the first
time information Tm is transmitted is 1 hour 1 minute 1
second, the first systematic time Sm corresponding to the first
scheduled playback time Pm is the current first systematic
time Sm1 after 10 seconds (i.e. 1 hour 1 minute 11 second).

[0071] For synchronously starting the audio playback of
the first playing device 22 and the second playing device 23,
the second playing device 23 has to start the audio playback at
the time when the second systematic time Ss is equal to the
first scheduled playback time Pm. However, if the network
connection is unstable or some reasons occur, the second
playing device 23 fails to start the audio playback just at the
time when the second systematic time Ss is equal to the first
scheduled playback time Pm. For avoiding suspension of the
second playing device 23, under control of the synchronizing
unit 2321, the playback of first audio data of the audio file is
started by the second playing device 23 at the time when the
second systematic time Ss is larger than or equal to the first
scheduled playback time Pm (i.e. Ss=Pm).

[0072] In case that both of the first playing device 22 and
the second playing device 23 are in the pause status, the user
may transmit the replay command to the playback group G
via the operation interface 27 of the digital media controller
21 as shown in FIG. 5 (i.e. in the step (C) of FIG. 3).

[0073] After the replay command is received by the first

playing device 22, the first time information Tm is transmitted
from the first DMR control module 221 of the first playing
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device 22 to the synchronizing unit 2321 of the second play-
ing device 23 (i.e. in the step (D) of FIG. 3).

[0074] Meanwhile, the first DMR control module 221
acquires at least one audio data of the audio file from the
digital media server 24 and transmits the at least one audio
data to the second DMC control module 232 of the second
playing device 23 in the wireless transmission manner.
[0075] Then, the first time information Tm and the second
time information Ts stored in the second playing device 23
are compared with each other by the synchronizing unit 2321
of'the second playing device 23. According to the comparing
result, the first audio data of the audio file is controlled to be
played by the second playing device 23 and the first playing
device 22 in response to the play command (i.e. in the step
(E)). The detailed procedure of the step (E) will be illustrated
as follows.

[0076] In particular, after the first time information Tm is
received by the synchronizing unit 2321, the synchronizing
unit 2321 calculates the difference between the second play-
back progress Ds and the first playback progress Dm (i.e.
Ds-Dm). According to the difference (Ds—Dm), the synchro-
nizing unit 2321 may judge whether the time length of the
audio file having been played by the first playing device 22
and he time length of the audio file having been played by the
second playing device 23 are identical when the first playing
device 22 and the second playing device 23 are in the pause
status.

[0077] For example, if the first playback progress Dm indi-
cating the time length of the audio file having been played is
1 minute and 10 seconds and the second playback progress Ds
indicating the time length ofthe audio file having been played
is 1 minute and 11 seconds, the difference (Ds-Dm) is 1.
Under control of the synchronizing unit 2321, the timing of
starting the audio playback of the second playing device 23
lags the timing of starting the audio playback of the first
playing device 22 by 1 second. As a consequence, the audio
playback of the second playing device 23 can be synchro-
nized with the audio playback of the first playing device 22.
[0078] As mentioned above, the audio playback of the first
playing device 22 will be started at the first scheduled play-
back time Pm (i.e. Pm=Sm1+Td). Under control of the syn-
chronizing unit 2321, the playback of first audio data of the
audio file is started by the second playing device 23 at the time
when the second systematic time Ss is larger than or equal to
the sum of the first scheduled playback time Pm and the
difference between the second playback progress Ds and the
first playback progress Dm (i.e. Ssz(Ds-Dm)+Pm).

[0079] In case that both of the first playing device 22 and
the second playing device 23 are in the play status, the user
may transmit the seek command to the playback group G via
the operation interface 27 of the digital media controller 21 as
shown in FIG. 5 (i.e. in the step (C) of FIG. 3).

[0080] After the seek command is received by the first
playing device 22, the first time information Tm is transmitted
from the first DMR control module 221 of the first playing
device 22 to the synchronizing unit 2321 of the second play-
ing device 23 (i.e. in the step (D) of FIG. 3). Meanwhile, the
first DMR control module 221 acquires at least one audio data
of'the audio file from the digital media server 24 and transmits
the at least one audio data to the second DMC control module
232 of the second playing device 23 in the wireless transmis-
sion manner.

[0081] Then, the first time information Tm and the second
time information Ts stored in the second playing device 23
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are compared with each other by the synchronizing unit 2321
of'the second playing device 23. According to the comparing
result, the first audio data of the audio file is controlled to be
played by the second playing device 23 and the first playing
device 22 in response to the seek command (i.e. in the step
(E)). The detailed procedure of the step (E) will be illustrated
as follows.

[0082] In response to the seek command, the playback
progresses of the first playing device 22 and the second play-
ing device 23 are correspondingly changed. For example, if
the time length of the audio file having been played by the first
playing device 22 and the second playing device 23 is 1
minute and 1 second, the user may move a progress bar or
employ any other appropriate way to immediately start the
audio playback of the first playing device 22 and the second
playing device 23 at another time point (e.g. at the time point
corresponding to the playback progress of 3 minute and 0
second).

[0083] Consequently, after the seek command is received
by the first DMR control module 221, the first playback
progress Dm should be reset to a new playback progress
corresponding to the time point designated by the user. More-
over, after the seek command is received by the synchronizing
unit 2321, the second playback progress Ds should be reset to
a new playback progress corresponding to the time point
designated by the user.

[0084] As mentioned above, the audio playback of the first
playing device 22 will be started at the first scheduled play-
back time Pm (i.e. Pm=Sm1+Td). That is, the audio playback
of the first playing device 22 is started from the reset first
playback progress Dm at the first scheduled playback time
Pm. Moreover, when the seek command is received by the
first playing device 22 and the second playing device 23, there
is no error between the reset first playback progress Dm and
the reset second playback progress Ds. Consequently, under
control of the synchronizing unit 2321, the audio playback of
the second playing device 23 is started from the reset second
playback progress Ds at the time when the second systematic
time Ss is larger than or equal to the first scheduled playback
time Pm (i.e. Ssz(Ds-Dm)+Pm).

[0085] FIG. 61isaschematic functional block diagram illus-
trating a locked phase loop unit of the second playing device
of'the audio playback system according to the embodiment of
the present invention. Please refer to FIGS. 2, 3 and 6. After
the step (E), both of the first playing device 22 and the second
playing device 23 start the audio playback, and the locked
phase loop unit 2322 of the second playing device 23 per-
forms the step (F). In the step (F), the second playing device
23 continuously receives the first time information Tm of the
first playing device 22 and compares the first time informa-
tion Tm with the second time information Ts so as to adjust
the playback progress of the second playing device 23. Con-
sequently, the audio playback of the second playing device 23
can be synchronized with the audio playback of the first
playing device 22.

[0086] In particular, a network signal delay compensation
unit 23221 of the locked phase loop unit 2322 may periodi-
cally acquire the current first systematic time Sm1 and the
first playback progress Dm of the first playing device 22 from
the first DMR control module 221 in every fixed time interval.
For example, the fixed time interval is 1 second, but is not
limited thereto.

[0087] Generally, it takes a transmission time for the sec-
ond playing device 23 to receive the current first systematic
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time Sm1 and the first playback progress Dm. That is, when
the first playback progress Dm is received by the second
playing device 23, the new playback progress of the first
playing device 22 leads the first playback progress Dm. Con-
sequently, the network signal delay compensation unit 23221
has to calculate the new playback progress of the first playing
device 22 corresponding to the time point when the current
first systematic time Sm1 and the first playback progress Dm
are received. The way of calculating the new playback
progress will be illustrated in more details as follows.
[0088] Firstly, the difference between the current second
systematic time Ss1 when the first time information Tm is
received and the current first systematic time Sm1 when the
first time information Tm is transmitted (i.e. Ss1-Sml) is
calculated by the network signal delay compensation unit
23221. Consequently, the time period of transmitting the first
time information Tm is acquired.

[0089] Then, the sum of the difference (Ss1-Sm1) and the
first playback progress Dm, i.e. (Ss1-Sm1)+Dm, is calcu-
lated by the network signal delay compensation unit 23221.
Consequently, the new playback progress of the first playing
device 22 corresponding to the time point when the current
first systematic time Sm1 and the first playback progress Dm
are received by the first playing device 22 is acquired. The
new playback progress of the first playing device 22 is a third
delayed playback progress Dm1 of the first playing device 22.
[0090] Next, an error computation unit 23222 of the locked
phase loop unit 2322 calculates the difference between the
second playback progress Ds corresponding to the time point
of receiving the first time information Tm and the third
delayed playback progress Dml (i.e. Ds-Dml). Conse-
quently, an audio playback time difference between the first
playing device 22 and the second playing device 23 is
acquired.

[0091] The audio playback time difference may be used to
judge whether the audio playback of the first playing device
22 and the audio playback of the second playing device 23 are
synchronized with each other. For example, if the audio play-
back time difference is 1 second, it means that the playback
progress of the second playing device 23 leads the playback
progress of the first playing device 22 by 1 second. Whereas,
if the audio playback time difference is —1 second, it means
that the playback progress of the second playing device 23
lags the playback progress of the first playing device 22 by 1
second.

[0092] As mentioned above, the network signal delay com-
pensation unit 23221 periodically acquires the current first
systematic time Sm1 and the first playback progress Dm of
the first playing device 22 from the first DMR control module
221 in every fixed time interval. Consequently, after the above
procedures are repeatedly done by the network signal delay
compensation unit 23221 and the error computation unit
23222, plural audio playback time differences at different
time points are acquired.

[0093] Whenever the audio playback time difference is cal-
culated, the playback progress of the second playing device
23 is not immediately adjusted by the error computation unit
23222. On the other hand, the audio playback time difference
is firstly transmitted to an averaging unit 23223 of the locked
phase loop unit 2322. The reason is that each audio playback
time difference is very small or even near zero. In case that the
audio playback time difference is very small, the asynchro-
nization between the second playing device 23 and the first
playing device 22 cannot be recognized by the human hear-
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ing. Under this circumstance, it is not necessary to adjust the
playback progress according to the signal audio playback
time difference.

[0094] After the plural audio playback time differences
(e.g. 100 audio playback time differences) are acquired, the
averaging unit 23223 calculates an average value of the plural
audio playback time differences, thereby acquiring an aver-
age time difference value.

[0095] Since the sampling rates, the bit depths and the
channel numbers of different audio file are different, the bit
numbers of the audio data that can be played by the first
playing device 22 and the second playing device 23 in one
second are distinguished. For example, in case that the audio
file is a WAV file with a 44,100 Hz sampling rate, a 16-bit
depth and two channels, the audio data bit number generated
in a second is equal to 1,411,200 bits. That is, 16 (bits)x2
(channels)x44,100 (sampling rate)=1,411,200.

[0096] Consequently, by an audio adjustment unit 23224 of
the locked phase loop unit 2322, the audio data bit number to
be adjusted by the second playing device 23 may be realized
according to the average time difference value, and the audio
playback of the second playing device 23 may be controlled
according to the audio data bit number. For example, if the
average time difference value is 1 second, i.e. the playback
progress of the second playing device 23 leads the first play-
ing device 22 by 1 second, the audio adjustment unit 23224
may control the first playing device 22 to play a 1,411,200-bit
blank data. Whereas, if the average time difference valueis -1
second, i.e. the playback progress of the second playing
device 23 lags the first playing device 22 by 1 second, the
audio adjustment unit 23224 may control the first playing
device 22 to skip a 1,411,200-bit audio data and directly play
anextaudio data. Itis noted that the above two approaches are
effective to synchronize the audio playback of the second
playing device 23 with the audio playback of the first playing
device 22.

[0097] However, if the audio playback time difference is
too large, for preventing the adjusting action of the audio
adjustment unit 23224 from being recognized by the human
hearing, the adjusting action of the audio adjustment unit
23224 may be performed in several stages and a portion of the
bits of the audio data may be processed in each stage.
[0098] In the above embodiment, after the synchronizing
unit 2321 compares the first time information Tm with the
second time information Ts, the second playing device 23 and
the first playing device 22 start the audio playback according
to the comparing result. During the audio playback, the
locked phase loop unit 2322 continuously calculates the
audio playback time difference between the first playing
device 22 and the second playing device 23, and adjusts the
playback progress of the second playing device 23. Conse-
quently, the audio playback of the second playing device 23
can be effectively synchronized with the audio playback of
the first playing device 22. From the above descriptions, the
method and the audio playback system can avoid the asyn-
chronization between the plural playing devices that is caused
by transmission distance, transmission speed, network stabil-
ity or other factors.

[0099] While the invention has been described in terms of
what is presently considered to be the most practical and
preferred embodiments, it is to be understood that the inven-
tion needs not be limited to the disclosed embodiments. On
the contrary, it is intended to cover various modifications and
similar arrangements included within the spirit and scope of
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the appended claims which are to be accorded with the broad-
est interpretation so as to encompass all such modifications
and similar structures.

What is claimed is:

1. A method for synchronizing audio playback of plural
playing devices, the plural playing devices comprise a first
playing device and a second playing device, the method com-
prising steps of:

(A) setting the first playing device as a master playing
device, wherein the first playing device is in a first opera-
tion status, and the second playing device is in a second
operation status;

(B) allowing the first playing device to transmit the first
operation status to the second playing device, so that the
second operation status of the second playing device is
switched to the first operation status;

(C) using a digital media controller to transmit an action
command;

(D) transmitting a first time information of'the first playing
device to the second playing device after the playback
command is received by the first playing device;

(E) the second playing device comparing the first time
information of the first playing device with a second
time information of the second playing device, thereby
controlling the second playing device and the first play-
ing device to start the audio playback in response to the
action command; and

(F) allowing the second playing device to continuously
receive the first time information of the first playing
device and compare the first time information with the
second time information after the first playing device
and the second playing device start the audio playback,
so that a playback progress of the second playing device
is adjusted and the audio playback of the second playing
device is synchronized with the audio playback of the
first playing device.

2. The method according to claim 1, wherein the step (A)
further comprises a sub-step of using the digital media con-
troller to set a playback group including the first playing
device and the second playing device.

3. The method according to claim 2, wherein after the
playback group including the first playing device and the
second playing device is set, the step (A) further comprises a
sub-step of synchronizing a first systematic time of the first
playing device and a second systematic time of the second
playing devices.

4. The method according to claim 2, wherein the step (A)
further comprises a sub-step of transmitting a delay time
interval of the playback group from the digital media control-
ler to the first playing device.

5. The method according to claim 1, wherein the step (A)
further comprises a sub-step of transmitting a playback group
information from the first playing device to the second play-
ing device.

6. The method according to claim 1, wherein in the step (B)
or the step (D), the first playing device acquires at least one
audio data of an audio file from a digital media server and
transmits the at least one audio data of the audio file to the
second playing device in the wireless transmission manner.

7. The method according to claim 1, wherein the first time
information contains at least one of a current first systematic
time Sm1, a first scheduled playback time Pm, a first playback
progress Dm and a first initial playback time Cm, and the
second time information contains at least one of a current
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second systematic time Ssl, a second scheduled playback
time Ps, a second playback progress Ds and a second initial
playback time Cs, wherein the current first systematic time
Sml is a first systematic time Sm when the first time infor-
mation is transmitted, the current second systematic time Ss1
is a second systematic time Ss when the first time information
Tm is received, the first scheduled playback time Pm is the
first systematic time Sm when scheduled playback of an
audio file is started by the first playing device, the second
scheduled playback time Ps is the second systematic time Ss
when the scheduled playback of the audio file is started by the
second playing device, the first playback progress Dm indi-
cates a time length of the audio file having been played by the
first playing device, the second playback progress Ds indi-
cates the time length of the audio file having been played by
the second playing device, the first initial playback time Cm
is the first systematic time Sm when the audio file is started to
be played by the first playing device at a first time, and the
second initial playback time Cs is the second systematic time
Ss when the audio file is started to be played by the second
playing device at a first time.

8. The method according to claim 7, wherein in the step
(B), the first operation status is a stop status, a pause status or
a play status.

9. The method according to claim 8, wherein the first
operation status is the pause status, and the step (B) comprises
sub-steps of:

(B1) allowing the first playing device to transmit the first
operation status and the first playback progress Dm to
the second playing device; and

(B2) switching the second operation status of the second
playing device to the pause status, wherein the second
playback progress Ds leads the first playback progress
Dm by a first predetermined time period according to
settings.

10. The method according to claim 8, wherein the first
operation status is the play status, and the step (B) comprises
sub-steps of:

(B3) allowing the first playing device to transmit the first
operation status, the first playback progress Dm, the first
initial playback time Cm and the current first systematic
time Sm1 to the second playing device;

(B4) judging whether a sum of the first playback progress
Dm and the first initial playback time Cm is equal to the
current first systematic time Sm1, wherein if the judging
condition is satisfied, a sub-step (BS) is performed,
wherein if the judging condition is not satisfied, a sub-
step (B6) is performed;

(B5) allowing the second playing device to calculate a
difference between the current second systematic time
Ss1 and the first initial playback time Cm so as to acquire
a first delayed playback progress of the first playing
device, and then to perform a sub-step (B7) and a sub-
step (B8);

(B6) allowing the second playing device to calculate a
difference between the current second systematic time
Ss1 and the current first systematic time Sm1 and cal-
culate a sum of the difference (Ss1-Sm1) and the first
playback progress Dm so as to acquire a second delayed
playback progress of'the first playing device, and then to
perform the sub-step (B7) and the sub-step (B8);

(B7) allowing the second playback progress Ds to lead the
first delayed playback progress or the second delayed
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playback progress by a second predetermined time
period according to settings of the second playing
device; and

(B8) allowing the second playing device to calculate a
difference between the current second systematic time
Ss1 and the first initial playback time Cm and a differ-
ence between the second playback progress Ds and the
first playback progress Dm, and control the audio play-
back of the second playing device to be started at a time
when the second systematic time Ss is larger than or
equal to a sum of the difference (Sm1-Cm), the differ-
ence (Ds—Dm) and the first initial playback time Cm, so
that the second operation status is switched to the play
status.

11. The method according to claim 7, wherein the action
command is a play command, and the step (E) comprises a
sub-step of: (E1) controlling the audio playback of the second
playing device to be started at a time when the second sys-
tematic time Ss is larger than or equal to the first scheduled
playback time Pm, wherein the first scheduled playback time
Pm is equal to a sum of the current first systematic time Sm1
and a delay time interval, and the audio playback of the
second playing device is started at the first scheduled play-
back time Pm.

12. The method according to claim 7, wherein the action
command is a replay command, and the step (E) comprises
sub-steps of:

(E2) calculating a difference between the second playback

progress Ds and the first playback progress Dm; and

(E3) controlling the audio playback of the second playing
deviceto be started at a time when the second systematic
time Ss is larger than or equal to a sum of the first
scheduled playback time Pm and the difference (Ds-
Dm), wherein the first scheduled playback time Pm is
equal to a sum of the current first systematic time Sm1
and a delay time interval, and the audio playback of the
second playing device is started at the first scheduled
playback time Pm.

13. The method according to claim 7, wherein the action
command is a seek command, and the step (E) comprises
sub-steps of:

(E4) resetting the first playback progress Dm of the first
playing device and the second playback progress Ds of
the second playing device in response to the seek com-
mand, and

(ES) controlling the audio playback of the second playing
deviceto be started at a time when the second systematic
time Ss is larger than or equal to the first scheduled
playback time Pm, wherein the first scheduled playback
time Pm is equal to a sum of the current first systematic
time Sm1 and a delay time interval, and the audio play-
back of the second playing device is started at the first
scheduled playback time Pm.

14. The method according to claim 7, wherein the step (F)

comprises sub-steps of:

(F1) transmitting the current first systematic time Sm1 and
the first playback progress Dm from the first playing
device to the second playing device;

(F2) allowing the second playing device to calculate a
difference between the current first systematic time Sm1
and the first playback progress Dm and calculate a sum
of the difference (Ss1-Sml) and the first playback
progress Dm, thereby acquiring a third delayed play-
back progress of the first playing device;
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(F3) allowing the second playing device to calculate a
difference between the second playback progress Ds and
the third delayed playback progress, thereby acquiring
an audio playback time difference;

(F4) repeatedly performing the steps (F1), (F2) and (F3) to
acquire plural audio playback time differences, and cal-
culating an average time difference value of the plural
audio playback time differences; and

(F5) allowing the second playing device to convert the
average time difference value into an audio data bit
number to be adjusted; and

(F6) allowing the second playing device to control the
audio playback of the second playing device according
to the audio data bit number.

15. An audio playback system comprises:

a digital media controller setting a first playing device as a
master playing device and issuing an action command;

the first playing device comprising a first digital media
renderer control module and a first digital media con-
troller control module, wherein a first operation status
and a first time information of the first playing device are
transmitted from the first digital media renderer control
module to a second playing device; and

the second playing device comprising a second digital
media renderer control module and a second digital
media controller control module, wherein the second
digital media controller control module comprises:

a synchronizing unit receiving the first operation status
of the first playing device and switching a second
operation status of the second playing device into the
first operation status, and comparing the first time
information of the first playing device with a second
time information of the second playing device,
thereby controlling audio playback of'the first playing
device and audio playback of the second playing
device to be synchronously started in response to an
action command; and

a locked phase loop unit continuously receiving the first
time information of the first playing device and com-
paring the first time information with the second time
information after the first playing device and the sec-
ond playing device start the audio playback, so thata
playback progress of the second playing device is
adjusted and the audio playback of the second playing
device is synchronized with the audio playback of the
first playing device.

16. The audio playback system according to claim 15,
wherein the digital media controller is further used to set a
playback group including the first playing device and the
second playing device.

17. The audio playback system according to claim 16,
wherein a delay time interval of the playback group is trans-
mitted from the digital media controller to the first digital
media renderer control module of the first playing device.

18. The audio playback system according to claim 15,
wherein a playback group information is transmitted from the
first digital media renderer control module of'the first playing
device to the second digital media controller control module
of'the second playing device.

19. The audio playback system according to claim 15,
wherein the first digital media renderer control module of the
first playing device acquires at least one audio data of an
audio file from a digital media server and transmits the at least
one audio data of the audio file to the second digital media
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controller control module of the second playing device in the
wireless transmission manner.

20. The audio playback system according to claim 15,
wherein the first time information contains at least one of a
current first systematic time Sm1, a first scheduled playback
time Pm, a first playback progress Dm and a first initial
playback time Cm, and the second time information contains
at least one of a current second systematic time Ss1, a second
scheduled playback time Ps, a second playback progress Ds
and a second initial playback time Cs, wherein the current
first systematic time Sml is a first systematic time Sm when
the first time information is transmitted, the current second
systematic time Ssl is a second systematic time Ss when the
first time information Tm is received, the first scheduled
playback time Pm is the first systematic time Sm when sched-
uled playback of a audio file is started by the first playing
device, the second scheduled playback time Ps is the second
systematic time Ss when the scheduled playback of the audio
file is started by the second playing device, the first playback
progress Dm indicates a time length of the audio file having
been played by the first playing device, the second playback
progress Ds indicates the time length of the audio file having
been played by the second playing device, the first initial
playback time Cm is the first systematic time Sm when the
audio file is started to be played by the first playing device at
a first time, and the second initial playback time Cs is the
second systematic time Ss when the audio file is started to be
played by the second playing device at a first time.

21. The audio playback system according to claim 20,
wherein the first operation status is a stop status, a pause
status or a play status.

22. The audio playback system according to claim 21,
wherein if the first operation status is the pause status, the first
operation status and the first playback progress Dm are trans-
mitted from the first digital media renderer control module of
the first playing device to the synchronizing unit of the second
playing device, and the second operation status is switched to
the pause status by the synchronizing unit, wherein the sec-
ond playback progress Ds leads the first playback progress
Dm by a first predetermined time period according to settings
of the synchronizing unit.

23. The audio playback system according to claim 21,
wherein if the first operation status is the play status, the first
operation status, the first playback progress Dm, the first
initial playback time Cm and the current first systematic time
Sml are transmitted from the first digital media renderer
control module of the first playing device to the synchroniz-
ing unit of the second digital media controller control module
of the second playing device, and the synchronizing unit
judges whether a sum of the first playback progress Dm and
the first initial playback time Cm is equal to the current first
systematic time Sm1, wherein if the sum of'the first playback
progress Dm and the first initial playback time Cm is equal to
the current first systematic time Sm1, the synchronizing unit
calculates a difference between the current second systematic
time Ss1 and the first initial playback time Cm so as to acquire
a first delayed playback progress of the first playing device,
wherein if the sum of the first playback progress Dm and the
first initial playback time Cm is not equal to the current first
systematic time Sml, the synchronizing unit calculates a
difference between the current second systematic time Ss1
and the current first systematic time Sm1 and calculates a sum
of the difference (Ss1-Sm1) and the first playback progress
Dm so asto acquire a second delayed playback progress of the
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first playing device, wherein the second playback progress Ds
leads the first delayed playback progress or the second
delayed playback progress by a second predetermined time
period according to settings of the synchronizing unit,
wherein the synchronizing unit calculates a difference
between the current second systematic time Ss1 and the first
initial playback time Cm and a difference between the second
playback progress Ds and the first playback progress Dm and
controls the audio playback of the second playing device to be
started at a time when the second systematic time Ss is larger
than or equal to a sum of the difference (Sm1-Cm), the
difference (Ds—Dm) and the first initial playback time Cm, so
that the second operation status is switched to the play status.

24. The audio playback system according to claim 20,
wherein the action command is a play command, wherein the
synchronizing unit of the second digital media controller
control module controls the audio playback of the second
playing device to be started at a time when the second sys-
tematic time Ss is larger than or equal to the first scheduled
playback time Pm, wherein the first scheduled playback time
Pm is equal to a sum of the current first systematic time Sm1
and a delay time interval, and the audio playback of the
second playing device is started at the first scheduled play-
back time Pm.

25. The audio playback system according to claim 20,
wherein the action command is a replay command, wherein
the synchronizing unit of the second digital media controller
control module calculates a difference between the second
playback progress Ds and the first playback progress Dm and
controls the audio playback of the second playing device to be
started at a time when the second systematic time Ss is larger
than or equal to a sum of the first scheduled playback time Pm
and the difference (Ds-Dm), wherein the first scheduled
playback time Pm is equal to a sum of the current first sys-
tematic time Sm1 and a delay time interval, and the audio
playback of the second playing device is started at the first
scheduled playback time Pm.

26. The audio playback system according to claim 20,
wherein the action command is a seek command, wherein the
first digital media renderer control module resets the first
playback progress Dm and the synchronizing unit of the
second digital media controller control module resets the
second playback progress Ds in response to the seek com-
mand, and the synchronizing unit controls the audio playback
of'the second playing device to be started at a time when the
second systematic time Ss is larger than or equal to the first
scheduled playback time Pm, wherein the first scheduled
playback time Pm is equal to a sum of the current first sys-
tematic time Sm1 and a delay time interval, and the audio
playback of the second playing device is started at the first
scheduled playback time Pm.

27. The audio playback system according to claim 20,
wherein the locked phase loop unit comprises:

a network signal delay compensation unit receiving the
current first systematic time Sm1 and the first playback
progress Dm from the first digital media renderer control
module, and acquiring a third delayed playback progress
of the first playing device according to a difference
between the current second systematic time Ss1 and the
current first systematic time Sm1 and according to a sum
of the difference (Ss1-Sml) and the first playback
progress Dm;
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an error computation unit acquiring an audio playback time
difference according to a difference between the second
playback progress Ds and the third delayed playback
progress;

an averaging unit receiving plural audio playback time
differences, and calculating an average time difference
value of the plural audio playback time differences; and

an audio adjustment converting the average time difference
value into an audio data bit number and controlling the
audio playback of the second playing device according
to the audio data bit number.
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