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Description
FIELD

[0001] The presentdisclosure relates to the field of speakers, in particular to a speaker play control method, a speaker
play control device and a storage medium.

BACKGROUND

[0002] With the development of smart home technology and people’s pursuit of high-quality home life, the whole house
speaker brings shocking auditory enjoyment to people’s home life. A plurality of smart speakers are connected to each
other through WiFi and play music synchronously, so that users can have animmersive listening experience while walking.
The terminal speaker gets audio data from the server and transmits it to the speakers in all rooms through the wireless
network. Through a certain synchronization mechanism, the same audio frame can be played at the same time.
[0003] However, the users usually only play music in one or part of the rooms, and playing music in the rooms without the
users will lead to the loss of electric energy on the one hand. On the other hand, since the speakers sending the data will
occupy the network channel, the more network resources are occupied, the more likely it will lead to instability of the
system. For example, the problem such as unsynchronized play will occur.

SUMMARY

[0004] In order to overcome the problems existing in the related art, the present disclosure provides a speaker play
control method, a speaker play control device and a storage medium.

[0005] According to embodiments of a first aspect of the present disclosure, there is provided a speaker play control
method, which is applied to a master speaker, and the master speaker is configured to control a plurality of sub-speakers,
and the plurality of sub-speakers belong to different subspaces of a same space. The method includes: in response to
enabling an audio play function, acquiring audio data from a server, and determining a target subspace in the subspaces to
which the plurality of sub-speakers belong, wherein the target subspace is a subspace where a user is currently located;
and sending the audio data to a sub-speakerin the target subspace, and controlling the sub-speaker in the target subspace
to play audio based on the audio data.

[0006] Inanembodiment, the determining the target subspace in the subspaces to which the plurality of sub-speakers
belongincludes: determining a user detection result, wherein the user detection result is determined by a set sub-speaker
in the subspace based on detection of a human body activity of the user, and the user detection result comprises a
presence or an absence of the user; and determining a subspace to which a target sub-speaker whose detection result is
the presence of the user belongs as the target subspace.

[0007] In an embodiment, the plurality of sub-speakers correspond to spatial identifiers, and the spatial identifier is
configured to identify the subspace to which the sub-speaker belongs; the sending the audio data to the sub-speakerin the
target subspace and controlling the sub-speaker in the target subspace to play audio based on the audio data includes:
determining a target spatial identifier corresponding to the target subspace; and sending the audio data to the sub-speaker
in the target subspace identified by the target spatial identifier, and controlling the sub-speaker in the target subspace
based on the target spatial identifier to play audio based on the audio data.

[0008] Inanembodiment, the target spatial identifier comprises a first target spatial identifier and a second target spatial
identifier, afirst target subspace identified by the first target spatial identifier is a subspace where the user is before the user
moves, and a second target subspace identified by the second target spatial identifier is a subspace where the useris after
the user moves; the controlling the sub-speaker in the target subspace based on the target spatial identifier to play audio
based on the audio dataincludes: sending afirst control play instruction to the sub-speaker in the first target subspace, and
controlling the sub-speaker in the first target subspace based on the first control play instruction to play audio based on the
first control play instruction and the audio data, wherein the first control play instruction is configured to control a playing
sound of the sub-speaker to change from large to small; and sending a second control play instruction to the sub-speakerin
the second target subspace, and controlling the sub-speaker in the second target subspace based on the second control
play instruction to play audio based on the second control play instruction and the audio data, wherein the second control
play instruction is configured to control the playing sound of the sub-speaker to change from small to large.

[0009] In an embodiment, the method further includes: determining a non-target subspace, wherein the non-target
subspace is a subspace without the user to which each set sub-speaker belongs; and stopping sending the audio data to
the non-target subspace.

[0010] According to embodiments of a second aspect of the present disclosure, there is provided a speaker play control
method, which is applied to a sub-speaker, and a subspace to which the sub-speaker belongs is a target subspace, and the
target subspace is a subspace where a user is currently located. The method includes: acquiring audio data sent by a
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master speaker; and playing audio based on the audio data.

[0011] Inanembodiment, the sub-speaker is a set sub-speaker, and the set sub-speaker is configured to detect whether
there is the user in a subspace to which a target sub-speaker belongs, and the method further includes: detecting a human
body activity, and determining a user detection result based on a human body activity detection result, wherein the user
detection result comprises a presence or an absence of the user; and sending the user detection result to the master
speaker.

[0012] Inan embodiment, the sub-speaker corresponds to a spatial identifier, and the spatial identifier is configured to
identify the subspace to which the sub-speaker belongs; and the acquiring the audio data sent by the master speaker
includes: acquiring the audio data sent by the master speaker based on the spatial identifier.

[0013] Inanembodiment, the playing audio based on the audio dataincludes: inresponse to that the spatial identifieris a
first target spatial identifier, acquiring a first control play instruction sent by the master speaker, wherein a first target
subspace identified by the first target spatial identifier is a subspace where the user is before the user moves, and the first
control play instruction is configured to control a playing sound of the sub-speaker to change from large to small; and based
on the first control play instruction, playing audio based on the audio data in a manner that the playing sound changes from
large to small.

[0014] Inanembodiment, the playing audio based on the audio dataincludes: inresponse to that the spatial identifieris a
second target spatial identifier, acquiring a second control play instruction sent by the master speaker, wherein a second
target subspace identified by the second target spatial identifier is a subspace where the user is after the user moves, and
the second control play instruction is configured to control a playing sound of the sub-speaker to change from small to
large; and based on the second control play instruction, playing audio based on the audio data in a manner that the playing
sound changes from small to large.

[0015] Inan embodiment, the playing audio based on the audio data includes: calibrating a system clock between the
sub-speaker and the master speaker; and based on the calibrated system clock and the audio data, playing audio
synchronously with the master speaker.

[0016] According to embodiments of a third aspect of the present disclosure, there is provided a speaker play control
device, which includes: a determining unit configured to acquire audio data from a server in response to enabling an audio
play function, and determining a target subspace in subspaces to which a plurality of sub-speakers belong, wherein the
target subspace is a subspace where a user is currently located; and a playing unit configured to send the audio datato a
sub-speaker in the target subspace and control the sub-speaker in the target subspace to play audio based on the audio
data.

[0017] Inanembodiment, the determining unit determines the target subspace in the subspaces to which the plurality of
sub-speakers belong in a following manner: determining a user detection result, wherein the user detection result is
determined by a set sub-speaker in the subspace based on detection of a human body activity of the user, and the user
detection result comprises a presence or an absence of the user; and determining a subspace to which a target sub-
speaker whose detection result is the presence of the user belongs as the target subspace.

[0018] In an embodiment, the plurality of sub-speakers correspond to spatial identifiers, and the spatial identifier is
configured to identify the subspace to which the sub-speaker belongs; the playing unit sends the audio data to the sub-
speaker in the target subspace and controls the sub-speaker in the target subspace to play audio based on the audio data
in a following manner: determining a target spatial identifier corresponding to the target subspace; and sending the audio
data to the sub-speaker in the target subspace identified by the target spatial identifier, and controlling the sub-speaker in
the target subspace based on the target spatial identifier to play audio based on the audio data.

[0019] Inanembodiment, the target spatial identifier comprises a first target spatial identifier and a second target spatial
identifier, wherein a first target subspace identified by the first target spatial identifier is a subspace where the useris before
the user moves, and a second target subspace identified by the second target spatial identifier is a subspace where the
user is after the user moves; the playing unit controls the sub-speaker in the target subspace based on the target spatial
identifier to play audio based on the audio data in a following manner; sending a first control play instruction to the sub-
speaker in the first target subspace, and controlling the sub-speaker in the first target subspace based on the first control
play instruction to play audio based on the first control play instruction and the audio data, wherein the first control play
instruction is configured to control a playing sound of the sub-speaker to change from large to small; and sending a second
control play instruction to the sub-speaker in the second target subspace, and controlling the sub-speaker in the second
target subspace based on the second control play instruction to play audio based on the second control play instruction
and the audio data, wherein the second control play instruction is configured to control the playing sound of the sub-
speaker to change from small to large.

[0020] Inan embodiment, the playing unit is further configured to: determine a non-target subspace, wherein the non-
target subspace is a subspace without the user to which each set sub-speaker belongs; and stop sending the audio data to
the non-target subspace.

[0021] According to embodiments of a fourth aspect of that present disclosure, there is provided a speaker play control
device, which includes: an acquiring unit configured to acquire audio data sent by a master speaker; and a playing unit
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configured to play audio based on the audio data.

[0022] Inanembodiment, the sub-speakeris a set sub-speaker, and the set sub-speaker is configured to detect whether
there is the user in a subspace to which a target sub-speaker belongs, and the playing unitis further configured to: detect a
human body activity, and determining a user detection result based on a human body activity detection result, wherein the
user detection result comprises a presence or an absence of the user; and send the user detection result to the master
speaker.

[0023] Inan embodiment, the sub-speaker corresponds to a spatial identifier, and the spatial identifier is configured to
identify the subspace to which the sub-speaker belongs; the acquiring unit acquires the audio data sent by the master
speaker in a following way: acquiring the audio data sent by the master speaker based on the spatial identifier.

[0024] Inanembodiment, the playing unit plays audio based on the audio data in a following manner: in response to that
the spatial identifier is a first target spatial identifier, acquiring a first control play instruction sent by the master speaker,
wherein afirst target subspace identified by the first target spatial identifier is a subspace where the user is before the user
moves, and the first control play instruction is configured to control a playing sound of the sub-speaker to change from large
to small; and based on the first control play instruction, playing audio based on the audio data in a manner that the playing
sound changes from large to small.

[0025] Inanembodiment, the playing unit plays audio based on the audio data in a following manner: in response to that
the spatial identifier is a second target spatial identifier, acquiring a second control play instruction sent by the master
speaker, wherein a second target subspace identified by the second target spatial identifier is a subspace where the useris
after the user moves, and the second control play instruction is configured to control a playing sound of the sub-speaker to
change from small to large; and based on the second control play instruction, playing audio based on the audio datain a
manner that the playing sound changes from small to large.

[0026] In an embodiment, the playing unit plays audio based on the audio data in a following manner: calibrating a
system clock between the sub-speaker and the master speaker; and based on the calibrated system clock and the audio
data, playing audio synchronously with the master speaker.

[0027] According to embodiments of a fifth aspect of that present disclosure, there is provided a speaker play control
device, which includes: a processor; and a memory for storing instructions executable by the processor. The processor is
configured to perform the method described in the first aspect or any one of the embodiments of the first aspect.
[0028] According to embodiments of a sixth aspect of the present disclosure, there is provided a speaker play control
device, which includes: a processor; and a memory for storing instructions executable the processor. The processor is
configured to perform the method described in the second aspect or any one of the embodiments of the second aspect.
[0029] According to embodiments of a seventh aspect of the present disclosure, there is provided a computer-readable
storage medium in which instructions are stored. When the instructions in the storage medium are executed by a processor
of a network device, the network device is enabled to perform the method described in the first aspect or any one of the
embodiments of the first aspect.

[0030] According to embodiments of an eighth aspect of the present disclosure, there is provided a computer-readable
storage medium in which instructions are stored. When the instructions in the storage medium are executed by a processor
of aterminal, the terminal is enabled to perform the method described in the second aspect or any one of the embodiments
of the second aspect.

[0031] The technical solution provided by the embodiments of the present disclosure can include the following beneficial
effects. When it is determined that the speaker is enabled with the audio play function, the audio data is acquired from the
server through the master speaker, and the space where the user is currently located is determined. Further, the master
speaker sends the audio data acquired from the server to the sub-speaker in the space where the user is currently located,
and the sub-speaker plays audio based on the audio data. Based on this, the speaker in the space selectively plays the
audio data according to the space where the user is currently located, thus reducing the waste of energy. That is, in the
current space, the speaker which does not detect that the user is in this space is in a non-working state. At the same time,
the channel resources between the master speaker and the sub-speakers that do not play the audio data are released,
thus providing the user with a more stable listening experience.

[0032] It is to be understood that both the foregoing general description and the following detailed description are
illustrative and explanatory only, and are not restrictive of the present disclosure.

BRIEF DESCRIPTION OF THE DRAWINGS
[0033] The accompanying drawings, which are incorporated in and constitute a part of the specification, illustrate
embodiments consistent with the present disclosure and together with the description, serve to explain the principles of the

present disclosure.

Fig. 1 is a flow chart of a speaker play control method according to an illustrative embodiment.
Fig. 2 is a flow chart of determining a target subspace according to an illustrative embodiment.
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Fig. 3is a flow chart of controlling a sub-speakerin a target subspace to play audio based on audio data according to an
illustrative embodiment.

Fig. 4 is aflow chart of controlling a sub-speakerin a target subspace to play audio based on audio data according toan
illustrative embodiment.

Fig. 5 is a flow chart of a speaker play control method according to an illustrative embodiment.

Fig. 6 is a flow chart of detecting whether a user exists in a subspace to which a target sub-speaker belongs according
to an illustrative embodiment.

Fig. 7 is a flow chart of acquiring audio data sent by a master speaker according to an illustrative embodiment.
Fig. 8 is a flow chart of playing audio based on audio data according to an illustrative embodiment.

Fig. 9 shows a schematic diagram of calibrating a system clock between a master speaker and a sub-speaker.
Fig. 10 shows a schematic diagram of speaker play control.

Fig. 11 is a block diagram of a speaker play control device according to an illustrative embodiment.

Fig. 12 is a block diagram of a speaker play control device according to an illustrative embodiment.

Fig. 13 is a block diagram of a device for speaker play control according to an illustrative embodiment.

DETAILED DESCRIPTION

[0034] Reference will now be made in detail to illustrative embodiments, examples of which are illustrated in the
accompanying drawings. When the following description refers to the drawings, unless otherwise indicated, the same
numbers in different drawings indicate the same or similar elements. The implementations described in the following
illustrative embodiments do not represent all the implementations consistent with the present disclosure.

[0035] Inthe accompanying drawings, the same or similar reference numerals indicate the same or similar elements or
elements with the same or similar functions throughout the specification. The described embodiments are part of the
embodiments of the present disclosure, but not all the embodiments. The embodiments described below with reference to
the accompanying drawings are illustrative and are intended to explain the present disclosure, and should not be
construed as limiting the present disclosure. Based on the embodiments in the present disclosure, all other embodiments
acquired by those ordinary skilled in the art without creative work belong to the scope of protection of the present
disclosure. Hereinafter, the embodiments of the present disclosure will be described in detail with reference to the
accompanying drawings.

[0036] Aspeakerplay control method provided by embodiments of the present disclosure may be applied to a plurality of
smart devices connected by wireless communication technology, so as to realize an application scene of sharing music
between users. In particular, the plurality of smart devices are in a set space. The plurality of smart devices belong to
different subspaces respectively, and the plurality of smart devices include a master smart device and a sub-smart device.
The smart device may be a smart speaker or other smart devices.

[0037] With the popularity of the smart speaker and the increasing demand of the user listening to music, major
companies are committed to improving the music play function of their speakers. One of the breakthrough progresses is
that the speakers are interconnected through a wireless network to realize the whole house play function. A plurality of
smart speakers are connected to each other through WiFi and play music synchronously, so that the user can have an
immersive listening experience while walking. The speakers get the music data from the server and send it to the speakers
in all rooms through the wireless network. Through a certain synchronization mechanism, the same audio frame can be
played at the same time, so that all the smart speakers in the family can play music synchronously.

[0038] In the related art, the information interaction among the plurality of smart speakers is realized through WiFi
interconnection. The master speaker gets the audio data from the server, frames the audio data by an equal time length,
marks corresponding time information for each audio frame, and packages it and sends it to other sub-speakers in all
rooms through WiFi. The other sub-speakers receive the audio frame packets sent by the master speaker through WiFi
and analyze the audio data and the time information. At the same time of interaction of the audio frame packet, the other
sub-speakers should have a system clock interaction with the master speaker, so as to achieve the alignment of the master
speaker and the other sub-speakers in terms of the system clock, thus ensuring that the data processing of the master
speaker and the other sub-speakers is on the same clock reference. Based on the clock synchronization of the master
speaker and the other sub-speakers, the audio data is processed respectively. The master speaker and the other sub-
speakers are set to play the same audio frame after a fixed time, so that the plurality of speakers can play the audio
synchronously, thus achieving the listening experience of the whole house play. However, in the family, the user usually
only plays musicin one or part of the rooms, and playing music in the room without the user will waste electric energy on the
one hand. On the other hand, sending the data will occupy the network channel. The more network resources are
occupied, the more likely it will lead to instability of the system. For example, the plurality of speakers cannot play the audio
data synchronously.

[0039] In view of this, the present disclosure provides a speaker play control method. When it is determined that the
speaker is enabled with the audio play function, the audio data is acquired from the server through the master speaker, and
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a target subspace is determined in subspaces to which a plurality of sub-speakers belong. The target subspace is a
subspace where the user is currently located, and the subspace is one of a plurality of spaces into which a complete space
is divided. Further, the master speaker sends the audio data acquired from the server to the sub-speaker in the space
where the useris currently located, and the sub-speaker plays audio based on the audio data. Based on this, the speakerin
the space selectively plays the audio data according to the space where the user is currently located, thus reducing the
waste of energy, that is, for a current space, when no user is detected in this space, the speaker in this space is in a non-
working state. At the same time, the channel resources between the master speaker and the sub-speakers that do not play
the audio data are released, which reduces the network load as much as possible, thus improving the stability of the system
and providing the user with a more stable listening experience. Therefore, compared with the way of controlling the
speaker to play in the related art, the speaker play control method provided by the present disclosure is more flexible and
intelligent.

[0040] Fig. 1isaflow chartofaspeaker play control method according to an illustrative embodiment. As shown in Fig. 1,
the method is applied to a master speaker and includes the following steps.

[0041] Inthe following disclosed embodiments, a speaker communicating with the server and other speakers is called a
master speaker, and a speaker communicating with the master speaker is called a sub-speaker. The master speaker is
used to control a plurality of sub-speakers, and different sub-speakers are included in different subspaces of the same
space. One or more different sub-speakers may be included in the same subspace.

[0042] Instep S11, whenitis determined that the master speaker is enabled with an audio play function, audio data is
acquired from a server, and a target subspace is determined in subspaces to which a plurality of sub-speakers belong.
[0043] Thetargetsubspace isasubspace where the useris currently located. The subspace may be understood as any
room, such as a living room, a kitchen, a bedroom and so on.

[0044] In embodiments of the present disclosure, when it is determined that the user has enabled the audio play
functions of all the speakers in the rooms, the master speaker acquires the audio data from the server through a wireless
transmission technology, and determines the room where the user is currently located, by receiving a signal sent by the
sub-speaker in the subspace.

[0045] Instep S12, the audio data is sent to the sub-speaker in the target subspace, and the sub-speaker in the target
subspace is controlled to play audio based on the audio data.

[0046] Inembodiments of the presentdisclosure, in case that the master speaker determines which space has the user,
it sends the audio data acquired from the server to the sub-speaker in the space where the user exists, and controls the
sub-speaker in the space to play the decoded audio data.

[0047] Inthe presentdisclosure, the master speaker determines a non-target subspace through an instruction sent by
the sub-speaker in the subspace, and the non-target subspace is a subspace to which a set sub-speaker whose detection
result is the absence of the user belongs. In case that the master speaker determines the non-target subspace, it stops
sending the audio data to the sub-speaker in the non-target subspace.

[0048] Inembodiments of the presentdisclosure, in case that the master speaker determines that there is no userin the
subspace, the master speaker stops sending the audio data to the sub-speaker in the space and closes a channel between
the master speaker and the sub-speaker in the space. The channel resources between the master speaker and the sub-
speaker that does not play the audio data are released, which improves the stability of the system and provides the user
with a more stable listening experience.

[0049] Inthe presentdisclosure, after it is determined that all the speakers are enabled with the audio play function, the
audio datais acquired from the server, and the target subspace is determined in the subspaces to which the plurality of sub-
speakers belong. The audio data is sent to the sub-speaker in the target subspace, and the sub-speaker in the target
subspace is controlled to play audio based on the audio data. Through the present disclosure, the speaker in the space
selectively plays the audio data according to the space where the user is currently located, thereby reducing the waste of
energy. It can be understood that only when there is the user in the space, the master speaker sends the audio data to the
sub-speaker in the space.

[0050] Based on the above embodiments, it can be seen that it is a key step that the master speaker determines the
target subspace. Therefore, in the following disclosed embodiments, how the master speaker determines the target
subspace will be specifically explained.

[0051] Fig.2is aflow chart of determining a target subspace according to an illustrative embodiment. As shown in fig. 2,
determining the target subspace in the subspaces to which the plurality of sub-speakers belong includes the following
steps.

[0052] In step S21, a user detection result is determined.

[0053] The user detection result is determined by a set sub-speaker in the subspace based on the detection of the
human body activity of the user, and the user detection result includes the presence or absence of the user.

[0054] In step S22, the subspace to which a target sub-speaker whose detection result is the presence of the user
belongs is determined as the target subspace.

[0055] Inembodiments ofthe presentdisclosure, ifthe sub-speaker setin the subspace detects the human body activity
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of the user in the space, the master speaker receives an instruction confirming the presence of the user from the sub-
speaker, and determines the subspace with the user to which the target sub-speaker belongs as the target subspace. Ifthe
sub-speaker set in the subspace does not detect the human body activity of the user in the space, the master speaker
receives an instruction for confirming the absence of the user from the sub-speaker.

[0056] In the present disclosure, the user detection result is determined, and the subspace to which the target sub-
speaker whose detection result is the presence of the user belongs is determined as the target subspace. Through the
present disclosure, based on the detection result instruction transmitted from the sub-speaker to the master speaker, the
master speaker sends a corresponding instruction to control the sub-speaker, thus realizing the interaction between the
sub-speaker and the master speaker.

[0057] Fig. 3isaflowchartof controlling a sub-speakerin a target subspace to play audio based on audio data according
to an illustrative embodiment. As shown in Fig. 3, sending the audio data to the sub-speaker in the target subspace and
controlling the sub-speaker in the target subspace to play audio based on the audio data includes the following steps.
[0058] In step S31, a target spatial identifier corresponding to the target subspace is determined.

[0059] The plurality of sub-speakers correspond to spatial identifiers, and the spatial identifier is used to identify the
subspace to which the sub-speaker belongs.

[0060] Inembodiments of the present disclosure, the room environment is divided into a plurality of subspaces, such as
a kitchen, a living room, a bedroom and other subspaces. When configuring the network for the first time, the user can
select the space where the speaker is located. For example, the user can select the space where the speaker is currently
located through a resizable list on a display screen of the speaker, so that each speaker knows the space environment
where itis currently located. For example, speaker A and speaker B are currently placed in the living room, and speaker C
and speaker D are currently placed in the master bedroom and so on. Secondly, the sub-speakers in the target subspace
perceive each other through ultrasonic communication to determine the subspace to which each sub-speaker belongs.
The sub-speaker sends its own spatial identifier to the master speaker, and the master speaker stores IP addresses or
other identification IDs of all the sub-speakers in the subspace in a list of devices, so that a target spatial identifier
corresponding to the target subspace can be determined.

[0061] In step S32, the audio data is sent to the sub-speaker in the target subspace identified by the target spatial
identifier, and the sub-speaker in the target subspace are controlled based on the target spatial identifier to play audio
based on the audio data.

[0062] In an example, the user can select one of the sub-speakers in the target subspace in advance, and this sub-
speaker detects whether there is the user activity in the space, and sends the detection result to the master speaker. Itis
also possible to set the speaker with the best performance to detect whether there is the user activity in the space through
the mutual perception of the sub-speakers in the target subspace, and send the detection result to the set speaker of the
master speaker. Assuming that the user is currently active in the master bedroom and the sub-speaker set in the master
bedroom detects the human body activity, the speaker sends a confirmation instruction to the master speaker, and the
master speaker sends the audio data to the sub-speaker in the master bedroom and controls the sub-speaker in the master
bedroom to play audio.

[0063] In the present disclosure, the target spatial identifier corresponding to the target subspace is determined. The
audio datais sentto the sub-speaker in the target subspace identified by the target spatial identifier, and the sub-speakerin
the target subspace is controlled based on the target spatial identifier to play audio based on the audio data. Through the
present disclosure, the master speaker can accurately control the sub-speaker in the space where the user exists to play
audio.

[0064] Fig.4isaflowchartofcontrolling a sub-speakerin atarget subspace to play audio based on audio data according
to an illustrative embodiment. As shown in Fig. 4, controlling the sub-speaker in the target subspace based on the target
spatial identifier to play audio based on the audio data includes the following steps.

[0065] Instep S41, afirst control play instruction is sent to a sub-speaker in a first target subspace, and the sub-speaker
in the first target subspace is controlled based on the first control play instruction to play audio based on the first control play
instruction and the audio data.

[0066] The first control play instruction is used to control a playing sound of the sub-speaker to change from large to
small.

[0067] Inembodiments of the present disclosure, when the user leaves the living room (i.e., the first target subspace),
the sub-speaker in the living room cannot detect the user’s human body activity at this time, and the sub-speaker sends the
instruction for confirming the absence of the user to the master speaker. After receiving this instruction, the master speaker
sends a volume reduction control instruction (i.e. the first control play instruction) to the sub-speakerin the living room, and
controls the playing sound of the sub-speaker to change from large to small until there is no sound.

[0068] Instep S42,asecond control playinstruction is sentto the sub-speaker in a second target subspace, and the sub-
speaker in the second target subspace is controlled to play audio based on the second control play instruction and the
audio data.

[0069] The second control play instruction is used to control the playing sound of the sub-speaker to change from small
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to large.

[0070] In embodiments of the present disclosure, when the user walks into the bedroom (i.e., the second target
subspace), the sub-speaker in the bedroom detects the human body activity of the user at this time, and the sub-speaker
sends the instruction for confirming the presence of the user to the master speaker. After receiving this instruction, the
master speaker sends a volume increase control instruction (i.e. the second control play instruction) to the sub-speakerin
the bedroom to control the playing sound of the sub-speaker to change from small to large.

[0071] Inthe presentdisclosure, the first control play instruction is sent to the sub-speaker in the first target subspace,
and the sub-speaker in the first target subspace is controlled based on the first control play instruction to play audio based
on the first control play instruction and the audio data. The second control play instruction is sent to the sub-speakerin the
second target subspace, and the sub-speaker in the second target subspace is controlled based on the second control
play instruction to play audio based on the second control play instruction and the audio data. Through the present
disclosure, the master speaker can also control the change of volume of the audio played by the sub-speaker according to
the detection result of the sub-speaker in the subspace, so that the sub-speaker can achieve a gradual effectin volume and
bring a good listening experience to the user.

[0072] The embodiments of the present disclosure provide the speaker play control method, which is applied to the
master speaker, and the master speaker communicates with the server and receives the audio data from the server. The
received audio data is decoded to obtain the decoded audio data. Then, the decoded audio data is divided according to a
preset duration to obtain audio frame data. According to the received instructions of the sub-speakers in the respective
subspaces, further operations are carried out. If the instruction that the sub-speaker informs the presence of the user is
received, the audio data and the play control instruction are continued to be sent to the sub-speaker in the space, and the
clock data for calibration also needs to be transmitted while the audio data is transmitted. If the instruction that the sub-
speaker informs the absence of the user is received, the audio data is stopped from being sent to the sub-speaker in the
space. According to the embodiments of the present disclosure, the speaker in the space selectively plays the audio data
according to the space where the user is currently located, thereby reducing the waste of energy. At the same time, the
channel resources between the master speaker and the sub-speakers that do not play the audio data are released, which
improves the stability of the system.

[0073] Fig.5isaflowchartofaspeakerplay control method according to anillustrative embodiment, whichis appliedtoa
sub-speaker as shown in Fig. 5 and includes the following steps.

[0074] In step S51, the sub-speaker in the target subspace acquires the audio data sent by the master speaker.
[0075] In step S52, audio is played based on the audio data.

[0076] Inthepresentdisclosure,the audio data sentby the master speakeris acquired, and the audio is played based on
the audio data. According to the present disclosure, the sub-speaker is controlled by the master speaker, and the
interaction between the sub-speaker and the master speaker is realized.

[0077] Fig. 6 is a flow chart of detecting whether a user exists in a subspace to which a target sub-speaker belongs
according to anillustrative embodiment. As shown in Fig. 6, the sub-speaker is a set sub-speaker, and the set sub-speaker
is used to detect whether the user exists in the subspace to which the target sub-speaker belongs, and the method includes
the following steps.

[0078] Instep S61,the humanbody activity is detected, and the user detection resultis determined based on a detection
result of the human body activity.

[0079] The user detection results include the presence or absence of the user.

[0080] In embodiments of the present disclosure, one sub-speaker is selected randomly or selected according to the
performance of the sub-speaker in each subspace to transmit and receive an ultrasonic wave. When the audio play
functions of all the speakers are enabled, the selected sub-speaker in each subspace emits the ultrasonic wave to detect
the human body activity of the user. In embodiments of the present disclosure, a differential channel impulse response
(dCIR)is used to detect the human body activity of the user. The essence of this detection method is through calculating the
dCIR in the environment in real-time. When the user is not active in subspace A at present, the dCIR value of the sub-
speaker in subspace A receiving the ultrasonic wave back approaches zero. At this time, the sub-speaker set in the target
subspace will send the instruction that the user does not exist in the space to the master speaker. After receiving the
instruction, the master speaker sends the corresponding instruction operation to the sub-speaker. When the user is
currently in subspace B, the dCIR value of the sub-speaker in subspace B receiving the ultrasonic wave back will reflect the
amplitude change on the dCIR. At this time, if the dCIR amplitude of the sub-speaker set in the target subspace changes,
the speaker will send the instruction that the user exists in the space to the master speaker. After receiving the instruction,
the master speaker sends the corresponding instruction operation to the sub-speaker. By detecting the overall amplitude
state of the dCIR, it can be detected whether there is the user in the current subspace.

[0081] Inembodiments of the present disclosure, the application principle of the dCIR is based on the following formula:
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[0082] Inthe above formula, S is an ultrasonic signal emitted by a loudspeaker, r is the ultrasonic signal collected by a
microphone, and His a CIR vector. The calculation formulaof his: h= (STS)-'SR. The dCIRis described as: dCIR,, = h=h,,
- h.1, Where m is a current frame. The amplitude statistic of the dCIR is:

L
AMP 015 = z h,
=1

.When the AMP ¢ r is greater than a set threshold, itis determined that there is the user in the current subspace, and the
set threshold may be 3 after being verified by experiments.

[0083] In step S62, the user detection result is sent to the master speaker.

[0084] In embodiments of the present disclosure, when the sub-speaker in the subspace determines that the user is
currently in the same room as the sub-speaker, the instruction is sent to the master speaker, informing the master speaker
thatit can continue to send the audio frame data to the sub-speakerin the subspace. In this case, when the master speaker
receives the instruction sentfrom the sub-speaker, it can be determined that the user detection result determined by the set
sub-speaker in this subspace is that there is the user. The master speaker determines the subspace to which the target
speaker whose detection result is the presence of the user belongs as the target subspace.

[0085] Inembodiments of the present disclosure, the sub-speaker in the subspace may also detect that there is no user
in the current subspace.

[0086] In the present disclosure, non-target subspace information is sent to the master speaker, and a non-target
subspace is a subspace without the user to which each set sub-speaker belongs. The master speaker is controlled to stop
sending the audio data to the non-target subspace.

[0087] Inembodiments of the presentdisclosure, when the dCIR value of the ultrasonic wave received back by the sub-
speaker in the subspace approaches zero, it is determined that there is no user in the current subspace. When it is
determined that there is no user in this subspace, the sub-speaker will send the instruction to the master speaker to inform
that there is no user in the space to which it belongs.

[0088] In embodiments of the present disclosure, when the master speaker receives the non-target subspace
information sent from the sub-speaker, it is determined that there is no user in the space where the sub-speaker is
located. In order to avoid waste of resources, the master speaker stops sending the audio data to the non-target subspace.
[0089] Inthe presentdisclosure, the human body activity is detected, and the user detection result is determined based
on the human body activity detection result. The user detection result is sent to the master speaker. Through the present
disclosure, the audio data is stopped in time from being sent to the sub-speaker in the subspace where the user does not
exist, and the channel resources are released dynamically, thus ensuring the stability of the system and providing a better
listening experience.

[0090] Fig.7 isaflow chartof acquiring audio data sent by a master speaker according to an illustrative embodiment. As
shown in Fig. 7, the acquiring audio data sent by the master speaker includes the following steps.

[0091] In step S71, the audio data sent by the master speaker based on the spatial identifier is acquired.

[0092] In step S72, the audio is played based on different spatial identifiers.

[0093] Inthe presentdisclosure, in response to that the spatial identifier is a first target spatial identifier, the first control
play instruction sent by the master speaker is acquired, and the first target subspace identified by the first target spatial
identifier is the subspace where the user is before the user moves, and the first control play instruction is used to control the
playing sound of the sub-speaker to change from large to small. Based on the first control play instruction, the audio is
played based on the audio data in a manner that the playing sound changes from large to small.

[0094] In embodiments of the present disclosure, when the user leaves the living room (i.e., the first target subspace),
the sub-speakerin the living room cannot detect the user’s human body activity at this time, and the sub-speaker sends the
instruction for confirming the absence of the user to the master speaker. After receiving the instruction, the master speaker
sends the volume reduction control instruction (i.e. the first control play instruction) to the sub-speaker in the living room,
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and controls the playing sound of the sub-speaker to change from large to small until there is no sound.

[0095] Inthe presentdisclosure, in response to that the spatial identifier is a second target spatial identifier, the second
control play instruction sent by the master speaker is acquired, and the second target subspace identified by the second
target spatial identifier is the subspace where the user is after the user moves, and the second control play instruction is
used to control the playing sound of the sub-speaker to change from small to large. Based on the second control play
instruction, the audio is played based on the audio data in a manner that the playing sound changes from small to large.
[0096] In embodiments of the present disclosure, when the user walks into the bedroom (i.e., the second target
subspace), the sub-speaker in the bedroom detects the user’'s human body activity at this time, and the sub-speaker sends
the instruction for confirming the presence of the user to the master speaker. After receiving this instruction, the master
speaker sends the volume increase control instruction (i.e. the second control play instruction) to the sub-speaker in the
bedroom to control the playing sound of the sub-speaker to change from small to large.

[0097] Inthe present disclosure, the audio data sent by the master speaker based on the spatial identifier is acquired.
The audio is played based on different spatial identifiers. Through the present disclosure, the master speaker can also
control the change of volume of the sub-speaker playing audio according to the detection result of the sub-speaker in the
subspace, so that the sub-speaker can achieve a gradual effect in volume and bring a good listening experience to the
user.

[0098] Fig. 8is a flow chart of playing audio based on audio data according to an illustrative embodiment. As shown in
Fig. 8, playing audio based on the audio data includes the following steps.

[0099] In step S81, a system clock between the sub-speaker and the master speaker is calibrated.

[0100] In an embodiment of the present disclosure, Fig. 9 shows a schematic diagram of calibrating the system clock
between the master speaker and the sub-speaker. As shown in Fig. 9, while the audio data is transmitted between the
master speaker and the sub-speaker, the master speaker and the sub-speaker also need to have an interaction of clock
information. The sub-speaker needs to calculate the system clock difference between itself and the master speaker, and
adjustitself to the system clock consistent with the master speaker. According to its own clock, the sub-speaker sends time
information to the master speaker through WiFi at time TBO, the master speaker receives the time information of the sub-
speaker attime TAO according toits own clock, then the master speaker sends time information to the sub-speaker through
WiFi at time TA1, and the sub-speaker receives the time information of the master speaker at time TB1. The sub-speaker
can calculate the system clock difference between itself and the master speaker by using the four time information of TBO,

Tap ~ T = A+ TpandTer —Tay =— 4+ 1y,
TAO, TA1 and TB1 as follows: where A represents a system
clock error between the sub-speaker and the master speaker, and 7, and 7, are WiFi transmission delays between the
master speaker and the sub-speaker. Then, the system clock error can be calculated as:

_ (Tag —Tgo) —(Toy —Ta) + (T;L - Tu)

2 The sub-speaker compensates its own system clock with
the clock difference A, and then it is calibrated to the system clock consistent with the master speaker. On the basis that all
the speakers are aligned with the master speaker in clock, the audio frames attime TO are played attime TO+1s, so thatthe
synchronous play of all the speakers can be achieved.

[0101] Instep S82, based on the calibrated system clock and the audio data, the audio is played synchronously with the
master speaker.

[0102] Inthepresentdisclosure,the system clock between the sub-speakerand the master speakeris calibrated. Based
onthe calibrated system clock and the audio data, the audio is played synchronously with the master speaker. Through the
present disclosure, based on the system clock criterion between the sub-speaker and the master speaker, the synchro-
nous audio play of the respective speakers is realized, and a good listening experience is brought to the user.

[0103] Fig. 10 shows a schematic diagram of a speaker play control. As shown in Fig. 10, first, the space where each
speaker is located is divided, and the division of the subspace can be realized by user configuration and automatic
perception. The user configuration means that each time the user configures the network for the speaker, the user chooses
the subspace in which the speaker is located. For example, the living room is chosen for speakers A and B, and the master
bedroom is chosen for speakers C and D, so that speakers A and B mutually know that they are in a same subspace, and
speakers C and D mutually know that they are in asame subspace. The automatic perception means that the user does not
need to choose, and the speakers perceive each other through ultrasonic communication. For example, only speaker B
can receive the ultrasonic information sent by speaker A, and speaker C and speaker D cannot receive it due to wall
blocking, sothat speaker B knows thatitis in the same subspace with speaker A. Each speaker perceives in sequence, and
then the subspaces where all the speakers are located can be finally divided. Speaker Ais used as the master speaker, the
information of the spaces where all the devices are located is finally summarized into speaker A, and the IP addresses or
other identification IDs of the devices in the respective subspaces are stored in the list. In this case, the relationship
between the speakers is established. In subspace 1, speaker M detects the user by ultrasonic technology. If speaker M
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detects that the user is in subspace 1, it sends an instruction to the master speaker to inform that there is the user in
subspace 1. When the master speaker receives the instruction from speaker M, it continues to send the audio data to
speaker M and speaker N in subspace 1. If speaker M does not detect that the useris in subspace 1, it sends an instruction
to the master speaker to inform that there is no user in subspace 1. When the master speaker receives the instruction from
speaker M, it stops sending the audio data to speaker M and speaker N in subspace 1, and closes the channels between
the master speaker and speakers M and N. Through the present disclosure, the play function of the speaker in the room
without the user is stopped. Thus, on the one hand, the unnecessary waste of electric energy is saved, and on the other
hand, it saves the occupation of network resources, reduces the network load and helps to improve the stability of the
system.

[0104] The embodiments of the presentdisclosure provide the speaker play control method, which is applied to the sub-
speakers in the respective divided subspaces, and the sub-speakers communicate with the master speaker. When the
sub-speaker detects that there is the user in the space through ultrasonic technology, it sends the instruction that there is
the user to the master speaker. When the sub-speaker detects that there is no user in the space through ultrasonic
technology, it sends the instruction that there is no user to the master speaker. The sub-speaker receives the audio data
and the play control instruction from the master speaker, decodes the data and plays the decoded data, under the condition
of informing the master speaker that there is the user in the space.

[0105] Based on the same concept, the embodiments of the present disclosure also provide a speaker play control
device.

[0106] It can be understood that, in order to realize the above functions, the speaker play control device provided by the
embodiments of the present disclosure includes corresponding hardware structures and/or software modules for
executing various functions. In combination with the units and algorithm steps of various examples disclosed in the
embodiments of the present disclosure, the embodiments of the present disclosure can be realized in the form of hardware
or a combination of hardware and computer software. Whether a function is executed by hardware or in a manner of
computer software driving hardware depends on the specific application and design constraints of the technical solution.
Those skilled in the art can use different methods to realize the described functions for each specific application, but this
realization should not be considered beyond the scope of the technical solution of the embodiment of the present
disclosure.

[0107] Fig. 11 is a block diagram of a speaker play control device according to an illustrative embodiment. Referring to
Fig. 11, the device 100 can be provided as the master speaker according to the above embodiments, and include a
determining unit 101 and a playing unit 102.

[0108] The determining unit 101 is configured to acquire audio data from a server in response to enabling an audio play
function, and determine a target subspace in subspaces to which a plurality of sub-speakers belong. The target subspace
is a subspace where a user is currently located. The playing unit 102 is configured to send the audio data to the sub-
speaker in the target subspace and control the sub-speaker in the target subspace to play audio based on the audio data.
[0109] In an embodiment, the determining unit 101 determines the target subspace in the subspaces to which the
plurality of sub-speakers belong in the following ways: determining a user detection result, where the user detection result
is determined by a set sub-speakers in the subspace based on detection of a human body activity of the user, and the user
detection result includes a presence or an absence of the user; and determining the subspace to which the target sub-
speaker whose detection result is the presence of the user belongs as the target subspace.

[0110] Inanembodiment, the plurality of sub-speakers correspond to spatial identifiers, and the spatial identifier is used
for identifying the subspace to which the sub-speaker belongs. The playing unit 102 sends the audio data to the sub-
speaker in the target subspace and control the sub-speaker in the target subspace to play audio based on the audio datain
the following ways: determining a target spatial identifier corresponding to the target subspace; sending the audio data to
the sub-speaker in the target subspace identified by the target spatial identifier, and controlling the sub-speaker in the
target subspace based on the target spatial identifier to play audio based on the audio data.

[0111] In an embodiment, the target spatial identifier includes a first target spatial identifier and a second target spatial
identifier, a first target subspace identified by the first target spatial identifier is a subspace where the user is before the user
moves, and a second target subspace identified by the second target spatial identifier is a subspace where the user is after
the user moves. The playing unit 102 controls the sub-speaker in the target subspace based on the target spatial identifier
to play audio based on the audio data in the following manners: sending a first control play instruction to the sub-speakerin
the first target subspace, and controlling the sub-speaker in the first target subspace based on the first control play
instruction to play audio based on the first control play instruction and the audio data, where the first control play instruction
is used to control a playing sound of the sub-speaker to change from large to small; sending a second control play
instruction to the sub-speaker in the second target subspace, and controlling the sub-speaker in the second target
subspace based on the second control play instruction to play audio based on the second control play instruction and the
audio data, where the second control play instruction is used to control the playing sound of the sub-speaker to change
from small to large.

[0112] In an embodiment, the playing unit 102 is also used to: determine a non-target subspace, which is a subspace
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without the user to which each set sub-speaker belongs; and stop sending the audio data to the non-target subspace.
[0113] Fig. 12is a block diagram of a speaker play control device according to an illustrative embodiment. Referring to
Fig. 12, the device 200 can be provided as the sub-speaker according to the above embodiments, and include an acquiring
unit 201 and a playing unit 202.

[0114] The acquiring unit 201 is configured to acquire audio data sent by a master speaker. The playing unit 202 is used
to play audio based on the audio data.

[0115] Inanembodiment, the sub-speakeris a set sub-speaker, and the set sub-speaker is used to detect whether there
is a user in the subspace to which a target sub-speaker belongs. The playing unit 202 is also used to: detect a human body
activity and determine a user detection result based on a human body activity detection result, where the user detection
result includes a presence or an absence of a user; and send the user detection result to the master speaker.

[0116] Inanembodiment, the sub-speaker corresponds to a spatial identifier, and the spatial identifier is used to identify
the subspace to which the sub-speaker belongs. The acquiring unit 201 acquires the audio data sent by the master
speaker in a following way: acquiring the audio data sent by the master speaker based on the spatial identifier.

[0117] Inanembodiment, the playing unit 202 plays audio based on the audio data in the following ways: in response to
thatthe spatial identifier is a first target spatial identifier, acquiring a first control play instruction sent by the master speaker,
where a first target subspace identified by the first target spatial identifier is a subspace where the user is before the user
moves, and the first control play instruction is used to control a playing sound of the sub-speaker to change from large to
small; based on the first control play instruction, playing audio based on the audio data in a manner that the playing sound
changes from large to small.

[0118] Inanembodiment, the playing unit 202 plays audio based on the audio data in the following ways: in response to
that the spatial identifier is a second target spatial identifier, acquiring a second control play instruction sent by the master
speaker, where the second target subspace identified by the second target spatial identifier is a subspace where the useris
after the user moves, and the second control instruction is used to control the playing sound of the sub-speaker to change
from small to large; and based on the second control play instruction, playing audio based on the audio data in a manner
that the playing sound changes from small to large.

[0119] Inan embodiment, the playing unit 202 plays audio based on the audio data in the following ways: calibrating a
system clock between the sub-speaker and the master speaker; and based on the calibrated system clock and the audio
data, playing audio synchronously with the master speaker.

[0120] Withregardtothe devicesinthe above embodiments, the specific way in which each module performs operations
has been described in detail in the embodiments of the methods, and will not be described in detail here.

[0121] Fig. 13 is a block diagram of a device for speaker play control according to an illustrative embodiment. For
example, a device 300 may be a mobile phone, a computer, a digital broadcasting terminal, a messaging device, a game
console, a tablet device, a medical device, a fitness device, a personal digital assistant and the like.

[0122] Referring to Fig. 13, the device 300 may include one or more of the following components: a processing
component 302, a memory 304, a power component 306, a multimedia component 308, an audio component 310, an
input/output (I/O) interface 312, a sensor component 314, and a communication component 316.

[0123] The processing component 302 generally controls the overall operation of the device 300, such as operations
associated with display, telephone call, data communication, camera operation and recording operation. The processing
component 302 may include one or more processors 320 to execute instructions to complete all or part of the steps of the
method described above. In addition, the processing component 302 can include one or more modules to facilitate the
interaction between the processing component 302 and other components. For example, the processing component 302
can include a multimedia module to facilitate interaction between the multimedia component 308 and the processing
component 302.

[0124] The memory 304 is configured to store various types of data to support operations in the device 300. Examples of
the data include instructions for any application or method operating on the device 300, contact data, phone book data,
messages, pictures, videos, and the like. The memory 304 can be realized by any type of volatile or nonvolatile memory
device or their combination, such as staticrandom access memory (SRAM), electrically erasable programmable read-only
memory (EEPROM), erasable programmable read-only memory (EPROM), programmable read-only memory (PROM),
read-only memory (ROM), magnetic memory, flash memory, magnetic disk or optical disk.

[0125] The powercomponent 306 provides power for various components of the device 300. The power component 306
may include a power management system, one or more power sources, and other components associated with
generating, managing and distributing power for the device 300.

[0126] The multimedia component 308 includes a screen that provides an output interface between the device 300 and
the user. In some embodiments, the screen may include a liquid crystal display (LCD) and a touch panel (TP). If the screen
includes a touch panel, the screen may be implemented as a touch screen to receive an input signal from the user. The
touch panelincludes one or more touch sensors to sense touch, sliding and gestures on the touch panel. The touch sensor
may not only sense the boundary of a touch or sliding action, but also detect the duration and pressure related to the touch
or sliding operation. In some embodiments, the multimedia component 308 includes a front camera and/or a rear camera.

12



10

15

20

25

30

35

40

45

50

55

EP 4 542 542 A1

When the device 300 is in an operation mode, such as a shooting mode or a video mode, the front camera and/or the rear
camera can receive external multimedia data. Each front camera and rear camera can be a fixed optical lens system or
have a focal length and an optical zoom capability.

[0127] The audio component 310 is configured to output and/or input audio signals. For example, the audio component
310 includes a microphone (MIC) configured to receive external audio signals when the device 300 is in an operation
mode, such as a call mode, a recording mode and a voice recognition mode. The received audio signal may be further
stored in the memory 304 or transmitted via the communication component 316. In some embodiments, the audio
component 310 further includes a speaker for outputting audio signals.

[0128] The I/O interface 312 provides an interface between the processing component 302 and peripheral interface
modules, which can be keyboards, click wheels, buttons, etc. These buttons may include, but are not limited to, a home
button, a volume button, a start button and a lock button.

[0129] The sensorassembly 314 includes one or more sensors for providing various aspects of the state evaluation for
the device 300. For example, the sensor component 314 can detect the on/off state of the device 300, the relative
positioning of components, such as the display and keypad of the device 300, the position change of the device 300 or a
component of the device 300, the presence or absence of user contact with the device 300, the orientation or
acceleration/deceleration of the device 300 and the temperature change of the device 300. The sensor assembly 314
may include a proximity sensor configured to detect the presence of a nearby object without any physical contact. The
sensor assembly 314 may also include an optical sensor, such as a CMOS or CCD image sensor, for use in imaging
applications. In some embodiments, the sensor assembly 314 may further include an acceleration sensor, a gyro sensor, a
magnetic sensor, a pressure sensor or a temperature sensor.

[0130] The communication component 316 is configured to facilitate wired or wireless communication between the
device 300 and other devices. The device 300 can access a wireless network based on communication standards, such as
WiFi, 2G or 3G, or a combination thereof. In an illustrative embodiment, the communication component 316 receives a
broadcast signal or broadcast related information from an external broadcast management system via a broadcast
channel. In an illustrative embodiment, the communication component 316 further includes a near field communication
(NFC) module to facilitate short-range communication. For example, the NFC module can be implemented based on radio
frequency identification (RFID) technology, infrared data association (IrDA) technology, ultra-wideband (UWB) technol-
ogy, Bluetooth (BT) technology and other technologies.

[0131] Inanillustrative embodiment, the device 300 may be implemented by one or more application specific integrated
circuits (ASIC), digital signal processors (DSP), digital signal processing devices (DSPD), programmable logic devices
(PLD), field programmable gate arrays (FPGA), controllers, microcontrollers, microprocessors or other electronic
components, for performing the above methods.

[0132] In an illustrative embodiment, there is also provided a non-transitory computer-readable storage medium
including instructions, such as the memory 304 including instructions, and the instructions can be executed by the
processor 320 of the device 300 to complete the above method. For example, the non-transitory computer-readable
storage medium can be ROM, random access memory (RAM), CD-ROM, magnetic tape, floppy disk, optical data storage
device, etc.

[0133] Itcan be understood that "a plurality of" in the present disclosure refers to two or more, and other quantifiers are
similar. The term "and/or", which describes the relationship of related objects, means that there may be three kinds of
relationships. For example, A and/or B can mean that A exists alone, A and B exist together, and B exists alone. The
character "/" generally indicates that the former and latter objects have an OR relationship. The singular forms "a", "said"
and "the" are also intended to include the plural forms, unless the context clearly indicates otherwise.

[0134] It is further understood that the terms "first" and "second" are used to describe various information, but the
information should notbe limited to these terms. These terms are only used to distinguish the same type ofinformation from
each other and do not indicate a specific order or importance. In fact, the expressions "first" and "second" can be used
interchangeably. For example, without departing from the scope of the present disclosure, the firstinformation may also be
called the second information, and similarly, the second information may also be called the first information.

[0135] It can be further understood that unless otherwise specified, "connection" includes direct connection between
two without other components, and indirect connection between two with other components.

[0136] It can be further understood that although the operations are described in a specific order in the drawings in the
embodiments of the present disclosure, it should not be understood as requiring that these operations be performed in the
specific order or serial order shown, or that all the operations shown should be performed to obtain the desired results. In
certain circumstances, multitasking and parallel processing may be beneficial.

[0137] Other embodiments of the present disclosure will easily occur to those skilled in the art after considering the
specification and practicing the invention disclosed herein. This application is intended to cover any variations, uses or
adaptations of the present disclosure, which follow the general principles of the present disclosure and include the
common sense or common technical means in the related art that are not disclosed in the present disclosure. The
specification and embodiments are to be regarded as illustrative only, with the true scope and spirit of the present
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disclosure being indicated by the following claims.

[0138] It should be understood that the present disclosure is not limited to the precise structure described above and
shown in the drawings, and various modifications and changes can be made without departing from the scope of the
present disclosure. The scope of the present disclosure is limited only by the scope of the appended claims.

Claims

1. Aspeaker play control method, applied to a master speaker, the master speaker being configured to control a plurality
of sub-speakers, the plurality of sub-speakers belonging to different subspaces of a same space, and the method
comprising:

in response to enabling an audio play function, acquiring audio data from a server, and determining a target
subspace in the subspaces to which the plurality of sub-speakers belong, wherein the target subspace is a
subspace where a user is currently located; and
sending the audio data to a sub-speaker in the target subspace, and controlling the sub-speaker in the target
subspace to play audio based on the audio data.

2. The method according to claim 1, wherein the determining the target subspace in the subspaces to which the plurality
of sub-speakers belong comprises:

determining a user detection result, wherein the user detection result is determined by a set sub-speaker in the
subspace based on detection of a human body activity of the user, and the user detection result comprises a
presence or an absence of the user; and

determining a subspace to which a target sub-speaker whose detection result is the presence of the user belongs
as the target subspace.

3. The method according to claim 1 or 2, wherein the plurality of sub-speakers correspond to spatial identifiers, and the
spatial identifier is configured to identify the subspace to which the sub-speaker belongs;
the sending the audio data to the sub-speaker in the target subspace and controlling the sub-speaker in the target
subspace to play audio based on the audio data comprises:

determining a target spatial identifier corresponding to the target subspace; and

sending the audio data to the sub-speaker in the target subspace identified by the target spatial identifier, and
controlling the sub-speaker in the target subspace based on the target spatial identifier to play audio based on the
audio data.

4. The method according to claim 3, wherein the target spatial identifier comprises a first target spatial identifier and a
second target spatial identifier, a first target subspace identified by the first target spatial identifier is a subspace where
the user is before the user moves, and a second target subspace identified by the second target spatial identifier is a
subspace where the user is after the user moves;
the controlling the sub-speaker in the target subspace based on the target spatial identifier to play audio based on the
audio data comprises:

sending a first control play instruction to the sub-speaker in the first target subspace, and controlling the sub-
speakerin the first target subspace based on the first control play instruction to play audio based on the first control
play instruction and the audio data, wherein the first control play instruction is configured to control a playing
sound of the sub-speaker to change from large to small; and

sending a second control play instruction to the sub-speaker in the second target subspace, and controlling the
sub-speaker in the second target subspace based on the second control play instruction to play audio based on
the second control play instruction and the audio data, wherein the second control play instruction is configured to
control the playing sound of the sub-speaker to change from small to large.

5. The method according to claim 1, further comprising:
determining a non-target subspace, wherein the non-target subspace is a subspace without the user to which

each set sub-speaker belongs; and
stopping sending the audio data to the non-target subspace.
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A speaker play control method, applied to a sub-speaker, a subspace to which the sub-speaker belongs being a target
subspace, the target subspace being a subspace where a user is currently located, and the method comprising:

acquiring audio data sent by a master speaker; and
playing audio based on the audio data.

The method according to claim 6, wherein the sub-speaker is a set sub-speaker, and the set sub-speaker is configured
to detect whether there is the user in a subspace to which a target sub-speaker belongs, and the method further
comprises:

detecting a human body activity, and determining a user detection resultbased on ahuman body activity detection
result, wherein the user detection result comprises a presence or an absence of the user; and
sending the user detection result to the master speaker.

The method according to claim 7, wherein the sub-speaker corresponds to a spatial identifier, and the spatial identifier
is configured to identify the subspace to which the sub-speaker belongs; and

the acquiring the audio data sent by the master speaker comprises:

acquiring the audio data sent by the master speaker based on the spatial identifier.

The method according to claim 8, wherein the playing audio based on the audio data comprises:

inresponse to that the spatial identifier is a first target spatial identifier, acquiring a first control play instruction sent
by the master speaker, wherein a first target subspace identified by the first target spatial identifier is a subspace
where the user is before the user moves, and the first control play instruction is configured to control a playing
sound of the sub-speaker to change from large to small; and

based on the first control play instruction, playing audio based on the audio data in a manner that the playing
sound changes from large to small.

10. The method according to claim 8, wherein the playing audio based on the audio data comprises:

in response to that the spatial identifier is a second target spatial identifier, acquiring a second control play
instruction sent by the master speaker, wherein a second target subspace identified by the second target spatial
identifier is a subspace where the user is after the user moves, and the second control play instruction is
configured to control a playing sound of the sub-speaker to change from small to large; and

based on the second control play instruction, playing audio based on the audio data in a manner that the playing
sound changes from small to large.

11. The method according to claim 6, wherein the playing audio based on the audio data comprises:

calibrating a system clock between the sub-speaker and the master speaker; and
based on the calibrated system clock and the audio data, playing audio synchronously with the master speaker.

12. A speaker play control device, comprising:

a determining unit configured to acquire audio data from a server in response to enabling an audio play function,
and determining a target subspace in subspaces to which a plurality of sub-speakers belong, wherein the target
subspace is a subspace where a user is currently located; and

a playing unit configured to send the audio data to a sub-speaker in the target subspace and control the sub-
speaker in the target subspace to play audio based on the audio data.

13. The device according to claim 12, wherein the determining unit determines the target subspace in the subspaces to

which the plurality of sub-speakers belong in a following manner:

determining a user detection result, wherein the user detection result is determined by a set sub-speaker in the
subspace based on detection of a human body activity of the user, and the user detection result comprises a
presence or an absence of the user; and

determining a subspace to which a target sub-speaker whose detection result is the presence of the user belongs
as the target subspace.
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The device according to claim 12 or 13, wherein the plurality of sub-speakers correspond to spatial identifiers, and the
spatial identifier is configured to identify the subspace to which the sub-speaker belongs;

the playing unit sends the audio data to the sub-speaker in the target subspace and controls the sub-speaker in the
target subspace to play audio based on the audio data in a following manner:

determining a target spatial identifier corresponding to the target subspace; and

sending the audio data to the sub-speaker in the target subspace identified by the target spatial identifier, and
controlling the sub-speaker in the target subspace based on the target spatial identifier to play audio based on the
audio data.

The device according to claim 14, wherein the target spatial identifier comprises a first target spatial identifier and a
second target spatial identifier, wherein a first target subspace identified by the first target spatial identifier is a
subspace where the user is before the user moves, and a second target subspace identified by the second target
spatial identifier is a subspace where the user is after the user moves;

the playing unit controls the sub-speaker in the target subspace based on the target spatial identifier to play audio
based on the audio data in a following manner;

sending a first control play instruction to the sub-speaker in the first target subspace, and controlling the sub-
speakerin thefirsttarget subspace based on the first control play instruction to play audio based on the first control
play instruction and the audio data, wherein the first control play instruction is configured to control a playing
sound of the sub-speaker to change from large to small; and

sending a second control play instruction to the sub-speaker in the second target subspace, and controlling the
sub-speaker in the second target subspace based on the second control play instruction to play audio based on
the second control play instruction and the audio data, wherein the second control play instruction is configured to
control the playing sound of the sub-speaker to change from small to large.

The device according to claim 12, wherein the playing unit is further configured to:

determine a non-target subspace, wherein the non-target subspace is a subspace without the user to which each
set sub-speaker belongs; and
stop sending the audio data to the non-target subspace.

A speaker play control device, comprising:

an acquiring unit configured to acquire audio data sent by a master speaker; and
a playing unit configured to play audio based on the audio data.

The device according to claim 17, wherein the sub-speaker is a set sub-speaker, and the set sub-speaker is configured
to detect whether there is the user in a subspace to which a target sub-speaker belongs, and the playing unitis further
configured to:

detect a human body activity, and determining a user detection result based on a human body activity detection
result, wherein the user detection result comprises a presence or an absence of the user; and
send the user detection result to the master speaker.

The device according to claim 18, wherein the sub-speaker corresponds to a spatial identifier, and the spatial identifier
is configured to identify the subspace to which the sub-speaker belongs;

the acquiring unit acquires the audio data sent by the master speaker in a following way:

acquiring the audio data sent by the master speaker based on the spatial identifier.

The device according to claim 19, wherein the playing unit plays audio based on the audio data in a following manner:

inresponse to that the spatial identifier is a first target spatial identifier, acquiring a first control play instruction sent
by the master speaker, wherein a first target subspace identified by the first target spatial identifier is a subspace
where the user is before the user moves, and the first control play instruction is configured to control a playing
sound of the sub-speaker to change from large to small; and

based on the first control play instruction, playing audio based on the audio data in a manner that the playing
sound changes from large to small.
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21. Thedevice according to claim 19, wherein the playing unit plays audio based on the audio data in a following manner:

in response to that the spatial identifier is a second target spatial identifier, acquiring a second control play
instruction sent by the master speaker, wherein a second target subspace identified by the second target spatial
identifier is a subspace where the user is after the user moves, and the second control play instruction is
configured to control a playing sound of the sub-speaker to change from small to large; and

based on the second control play instruction, playing audio based on the audio data in a manner that the playing
sound changes from small to large.

22. Thedevice according to claim 17, wherein the playing unit plays audio based on the audio data in a following manner:

calibrating a system clock between the sub-speaker and the master speaker; and
based on the calibrated system clock and the audio data, playing audio synchronously with the master speaker.

23. A speaker play control device, comprising:

a processor; and

a memory for storing instructions executable by the processor,

wherein the processor is configured to perform a method according to any one of claims 1 to 5 or a method
according to any one of claims 6 to 11.

24. A computer-readable storage medium, wherein instructions are stored in the storage medium, and when the

instructions in the storage medium are executed by a processor, the processor is enabled to perform a method
according to any one of claims 1 to 5, or a method according to any one of claims 6 to 11.
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