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TECHNICAL FIELD

This application relates to the field of Internet technologies, and in particular, to a user

positioning method, an information push method, and a related apparatus.

BACKGROUND

At present, in an interaction process between a server and a user, the area where the user
is usually cannot be accurately located. As a result, the server cannot more precisely interact
with the user. For example, when the user is located in a market covering a relatively wide
area (for example, having a plurality of independent stores), the server usually can only
determine that the user is in the market, but cannot more precisely determine in which area
(that is, a store) in the market the user is located, leading to an inaccurate positioning result.

To resolve the foregoing problem, currently, a user can be located by disposing a
plurality of Bluetooth apparatuses in a specified area. For example, for a market covering a
relatively wide area (for example, having a plurality of independent stores), each store in the
market can be provided with a Bluetooth apparatus, and the user may enable a Bluetooth
function of a terminal device associated with the user and scan Bluetooth apparatuses near a
position at which the user is located, to implement accurate positioning of the position at
which the user is located.

However, each time the user is located in the foregoing manner, the user needs to enable
the Bluetooth function of the terminal device associated with the user, making an operation
chain of the user relatively long and positioning efficiency relatively low, and leading to
relatively poor user experience. In addition, in the foregoing positioning manner, a significant

amount of Bluetooth apparatuses need to be disposed in the specified area, so that the costs of



the Bluetooth apparatuses are relatively high, increasing positioning costs. Furthermore, if the
Bluetooth function of the terminal device associated with the user is not disabled after being
enabled for a long time, a waste of terminal power is caused, further increasing the
positioning costs and lowering the user experience.

That is, existing user positioning manners have problems such as relatively low

positioning efficiency and relatively high positioning costs.

SUMMARY

Embodiments of this application provide a user positioning method, an information push
method, and a related apparatus, to resolve problems of existing user positioning manners
such as relatively low positioning efficiency and relatively high positioning costs.

According to an aspect, an embodiment of this application provides a user positioning
method, including:

obtaining, by an audio signal playing terminal, identification information of an object
associated with the audio signal playing terminal;

performing, by the audio signal playing terminal, watermarking on a to-be-played audio
signal based on the identification information, to obtain an audio signal having a watermark;
and

playing, by the audio signal playing terminal, the audio signal having the watermark, to
enable a client terminal to collect the audio signal having the watermark and send the
collected audio signal having the watermark to a server, to enable the server to locate, based
on the audio signal having the watermark, a position of a user associated with the client
terminal; or

playing, by the audio signal playing terminal, the audio signal having the watermark, to
enable a client terminal to collect the audio signal having the watermark, parse the audio
signal to obtain the identification information, and send the obtained identification
information corresponding to the watermark to a server, to enable the server to locate, based
on the identification information, a position of a user associated with the client terminal.

According to another aspect, an embodiment of this application provides another user
positioning method, including:

collecting, by a client terminal, an audio signal having a watermark, where the
watermark is used to indicate identification information of an object associated with an audio

signal playing terminal; and



parsing, by the client terminal, the audio signal to obtain the identification information
corresponding to the watermark, and sending the identification information to a server, to
enable the server to locate, based on the identification information, a position of a user
associated with the client terminal; or sending, by the client terminal, the collected audio
signal having the watermark to a server, to enable the server to parse the audio signal to
obtain the identification information corresponding to the watermark and locate, based on the
identification information, a position of a user associated with the client terminal, where

the server stores a correspondence between the identification information of the object
and a position of the object.

According to still another aspect, an embodiment of this application provides still
another user positioning method, including:

receiving, by a server, identification information sent by a client terminal, where the
identification information is obtained by the client terminal by parsing an audio signal having
a watermark and played by an audio signal playing terminal, and the identification
information is identification information of an object associated with the audio signal playing
terminal; and

locating, by the server, a position of a user associated with the client terminal based on
the received identification information and a stored correspondence between the
identification information of the object and a position of the object.

According to yet another aspect, an embodiment of this application provides yet another
user positioning method, including:

receiving, by a server, an audio signal having a watermark and sent by a client terminal,
where the watermark is used to indicate identification information of an object associated
with an audio signal playing terminal; and

parsing, by the server, the audio signal to obtain the identification information
corresponding to the watermark, and locating, based on the identification information and a
stored correspondence between the identification information of the object and a position of
the object, a position of a user associated with the client terminal.

According to another aspect, an embodiment of this application further provides an
information push method, including:

locating a user by using any one of the foregoing user positioning methods, and sending
push information of the object associated with the audio signal playing terminal to the user
after a position of the user is located.

According to another aspect, an embodiment of this application further provides an audio



signal playing terminal, including:

an identification obtaining unit, configured to obtain identification information of an
object associated with the audio signal playing terminal;

an audio processing unit, configured to perform watermarking on a to-be-played audio
signal based on the identification information, to obtain an audio signal having a watermark;
and

an audio playing unit, configured to: play the audio signal having the watermark, to
enable a client terminal to collect the audio signal having the watermark and send the
collected audio signal having the watermark to a server, to enable the server to locate, based
on the audio signal having the watermark, a position of a user associated with the client
terminal; or configured to: play the audio signal having the watermark, to enable a client
terminal to collect the audio signal having the watermark, parse the audio signal to obtain the
identification information, and send the obtained identification information corresponding to
the watermark to a server, to enable the server to locate, based on the identification
information, a position of a user associated with the client terminal.

According to still another aspect, an embodiment of this application further provides a
client terminal, including:

a collection unit, configured to collect an audio signal having a watermark, where the
watermark is used to indicate identification information of an object associated with an audio
signal playing terminal; and

a sending unit, configured to: parse the audio signal to obtain the identification
information corresponding to the watermark, and send the identification information to a
server, to enable the server to locate, based on the identification information, a position of a
user associated with the client terminal; or send the collected audio signal having the
watermark to a server, to enable the server to parse the audio signal to obtain the
identification information corresponding to the watermark and locate, based on the
identification information, a position of a user associated with the client terminal, where

the server stores a correspondence between the identification information of the object
and a position of the object.

According to another aspect, an embodiment of this application further provides a server,
including:

a receiving unit, configured to receive identification information sent by a client terminal,
where the identification information is obtained by the client terminal by parsing an audio

signal having a watermark and played by an audio signal playing terminal, and the



identification information is identification information of an object associated with the audio
signal playing terminal; and

a positioning unit, configured to locate, based on the received identification information
and a stored correspondence between the identification information of the object and a
position of the object, a position of a user associated with the client terminal.

According to still another aspect, an embodiment of this application further provides
another server, including:

a receiving unit, configured to receive an audio signal having a watermark and sent by a
client terminal, where the watermark is used to indicate identification information of an
object associated with an audio signal playing terminal; and

a positioning unit, configured to parse the audio signal to obtain the identification
information corresponding to the watermark, and locate, based on the identification
information and a stored correspondence between the identification information of the abject
and a position of the object, a position of a user associated with the client terminal.

According to another aspect, an embodiment of this application further provides an
information push apparatus, including:

a positioning unit, configured to locate a user by using any one of the foregoing user
positioning methods; and

a sending unit, configured to send push information of an object associated with an audio
signal playing terminal to the user after a position of the user is located.

Beneficial effects of this application are as follows:

The embodiments of this application provide a user positioning method and an apparatus,
to implement accurate positioning of a user by identifying an audio signal having a
watermark and collected by a client terminal, and the user does not need to perform
operations such as enabling a Bluetooth function of a terminal device associated with the user
and scanning a Bluetooth apparatus near a position at which the user is located, thereby
improving user positioning efficiency while reducing user positioning costs. In addition, the
embodiments of this application further provide an information push method and an

apparatus.

BRIEF DESCRIPTION OF THE DRAWINGS

To describe the technical solutions in the embodiments of this application more clearly,

the following briefly describes the accompanying drawings required for describing the



embodiments. Apparently, the accompanying drawings in the following description show
merely some embodiments of this application, and persons of ordinary skill in the art may
still derive other drawings from these accompanying drawings without creative efforts.

FIG. 1 is a schematic diagram of a possible application scenario of a user positioning
method according to an embodiment of this application;

FIG. 2 is a schematic flowchart of a user positioning method according to Embodiment |
of this application;

FIG. 3 is a schematic flowchart of an information push method according to Embodiment
1 of this application;

FIG. 4 is a schematic structural diagram of an audio signal playing terminal according to
Embodiment 2 of this application;

FIG. 5 is a schematic structural diagram of a client terminal according to Embodiment 2
of this application;

FIG. 6 is a schematic structural diagram of a server according to Embodiment 2 of this
application;

FIG. 7 is a schematic structural diagram of another server according to Embodiment 2 of
this application; and

FIG. 8 is a schematic structural diagram of an information push apparatus according to

Embodiment 2 of this application.

DETAILED DESCRIPTION OF THE INVENTION

To make the objectives, technical solutions, and advantages of this application clearer,
the following further describes this application in detail with reference to the accompanying
drawings. Apparently, the described embodiments are merely some rather than all of the
embodiments of this application. All other embodiments obtained by persons of ordinary skill
in the art based on the embodiments of this application without creative efforts shall fall
within the protection scope of this application.

Embodiment [

To resolve problems of existing user positioning manners such as relatively low
positioning efficiency and relatively high positioning costs, Embodiment 1 of this application
provides a user positioning method. As shown in FIG. 1, FIG. 1 is a schematic diagram of a
possible application scenario of the user positioning method. The scenario may include, for

example, an audio signal playing terminal 10, a client terminal installed in a user terminal 20



(such as a mobile phone, a tablet computer, or a notebook computer), and a server 30.

Positioning of a user 40 in a market (where, for example, includes a plurality of
independent stores) is used as an example. Sellers 50 in the market each may be assigned
with identification information. The assigned identification information of the seller 50 may
correspond to the audio signal playing terminal 10 (that is, identification information of an
object associated with the audio signal playing terminal 10). The audio signal playing
terminal 10 may perform watermarking on a to-be-played audio signal based on the
identification information, to obtain an audio signal having a watermark, and play the audio
signal having the watermark, for example, play the audio signal having the watermark at a
position of the object (for example, a store of the seller 50) associated with the audio signal
playing terminal 10.

Correspondingly, the client terminal of the user 40 may collect the audio signal having
the watermark, and send the collected audio signal having the watermark to the server 30.
The server 30 parses the audio signal to obtain the identification information corresponding
to the watermark, and locates, based on the identification information and a stored
correspondence between the identification information of the object and the position of the
object, a position of the user 40 associated with the client terminal. For example, the server
30 locates the position of the store of the seller 50 where the user 40 that corresponds to the
client terminal is (where the position of the store herein includes a position in the store or a
position near the store).

Alternatively, after the client terminal 20 collects the audio signal having the watermark,
the client terminal 20 of the user 40 may parse the audio signal to obtain identification
information corresponding to the watermark, and then send the identification information to
the server 30. The server 30 locates, based on the identification information and a stored
correspondence between the identification information of the object and the position of the
object, a position of the user 40 associated with the client terminal.

It should be noted that, the positions of the objects (the sellers) may usually be
represented by using latitudes and longitudes.

In addition, after locating, based on the identification information sent by the client
terminal or based on the identification information corresponding to the watermark and
obtained through parsing, the position of the user 40 associated with the client terminal, the
server 30 may further send push information of the object associated with the audio signal
playing terminal 10 to the user 40, for example, coupon information and discount information

of the seller 50.



In other words, in this embodiment of this application, accurate positioning of a user may
be implemented by identifying an audio signal having a watermark and collected by a client
terminal, and the user does not need to perform operations such as enabling a Bluetooth
function of a terminal device associated with the user and scanning a Bluetooth apparatus
near a position at which the user is located, thereby improving user positioning efficiency
while reducing user positioning costs. In addition, after the position of the user associated
with the client terminal is located, the push information of the object associated with the
audio signal playing terminal may further be sent to the user to implement targeted
information push, so that information push accuracy can further be improved.

In addition, it should be noted that, the audio signal playing terminal 10 is a terminal that
can play an audio signal (such as broadcast, music, etc.) at a position of the object associated
with the audio signal playing terminal 10, for example, a terminal such as a mobile phone or
a tablet computer in which audio playing software is installed or to which a corresponding
external audio playing apparatus is connected. The client terminal is various client terminals
capable of collecting ambient audio signals. The server 30 is various platforms capable of
locating a user and/or pushing information. This is not limited.

The following exemplarily describes the user positioning method in Embodiment 1 of
this application with reference to FIG. 2 and in combination with the application scenario
shown in FIG. 1. It should be noted that, the foregoing application scenario is illustrated
merely for ease of understanding of the spirits and principles of this application, and
implementations of this application are not limited in this aspect. On the contrary, the
implementations of this application can be applied to any applicable scenario.

Specifically, as shown in FIG. 2, FIG. 2 is a possible schematic flowchart of the user
positioning method according to Embodiment 1 of this application. The user positioning
method may include the following steps.

Step 201. An audio signal playing terminal obtains identification information of an
object associated with the audio signal playing terminal.

Optionally, the audio signal playing terminal may obtain the identification information of
the object associated with the audio signal playing terminal in the following manner:

sending an identification information obtaining request to a server; and

receiving unique identification information that is allocated to the object associated with
the audio signal playing terminal by the server based on the identification information
obtaining request.

The identification information of the object associated with the audio signal playing



terminal may be an Internet Protocol (IP) address, a Media Access Control (MAC) address,
an International Mobile Equipment Identity (IMEI) number, or the like, of the audio signal
playing terminal, or may further be any information such as a digit or a character that is
different from identification information allocated to another object. This is not limited.

For example, after receiving the identification information obtaining requests sent by the
audio signal playing terminals, based on an actual condition, for example, a sequence of
receiving the identification information obtaining requests, the server may allocate digits such
as 1, 2, ..., or N that are different from each other to the objects associated with the audio
signal playing terminals, as the identification information of the objects associated with the
audio signal playing terminals.

In addition. the server stores a correspondence between the identification information of
the object and a position of the object, so that after identification information in an ambient
audio signal of a client terminal is identified subsequently, a position of a user associated
with the client terminal may be located directly based on the correspondence. This is not
described again.

In addition, optionally, the identification information obtaining request may be sent by
the audio signal playing terminal to the server according to an information obtaining
triggering instruction delivered by the object associated with the audio signal playing
terminal, or may be sent initiatively by the audio signal playing terminal to the server when
determining that the position of the audio signal playing terminal changes, for example,
moves from one area to another area. This is not limited.

Further, for ease of allocating identification information by the server to the objects
associated with the audio signal playing terminals, the identification information obtaining
request may carry identity information of the object associated with the audio signal playing
terminal. Positioning of a user in a market covering a relatively large area is used as an
example. The identification information obtaining request may carry identity information of a
seller. In this way, after receiving the identification information obtaining request, the server
may allocate the identification information to the object associated with the audio signal
playing terminal based on the identity information of the seller and carried in the information
obtaining request.

Certainly, the identification information obtaining request may usually carry information
related to an initiator (that is, the audio signal playing terminal), and therefore, if the server
stores a correspondence between the information related to the audio signal playing terminal

and the object, the identification information obtaining request may not carry the identity



information of the object associated with the audio signal playing terminal. In this case, after
receiving the information obtaining request, the server may allocate identification
information to an object associated with the initiator of the information obtaining request
based on the information related the initiator of the information obtaining request. This is not
described again.

In addition, during an activity operation period such as sales promotion, the seller may
send push information (such as coupon information and discount information) to the server,
for the server to establish a correspondence between push information of the object and the
object, so that after locating a position of the user (the position herein may be understood as a
store in which the user is located), the server may send the push information of the object
associated with the audio signal playing terminal to the user based on the correspondence.

Step 202. The audio signal playing terminal performs watermarking on a to-be-played
audio signal based on the identification information, to obtain an audio signal having a
watermark.

Optionally, the audio signal playing terminal may perform the watermarking on the
to-be-played audio signal in the following manner, to obtain the audio signal having the
watermark:

sending the to-be-played audio signal to a watermarking apparatus, for the watermarking
apparatus to perform the watermarking on the to-be-played audio signal based on the
identification information, to obtain the audio signal having the watermark.

The watermarking apparatus may use an audio watermarking technique in the prior art,
such as a discrete cosine transform (DCT) domain audio watermarking technique and a code
division multiplexing digital audio watermarking technique, to perform the watermarking on
the to-be-played audio signal of the audio signal playing terminal, to obtain the audio signal
having the watermark.

In addition, the watermarking apparatus may be the foregoing server previously
allocating the identification information to the object of the audio signal playing terminal. In
this way, when performing the watermarking on the to-be-played audio signal of the audio
signal playing terminal, the watermarking apparatus does not need to obtain the identification
information of the object associated with the audio signal playing terminal again, thereby
reducing a quantity of times of information interaction and improving information processing
efficiency.

Further, the watermarking apparatus may further be a specially-disposed apparatus

configured to perform the watermarking, for example, may be a dedicated watermarking
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apparatus that is initialized based on the identification information of the object associated
with the audio signal playing terminal. In this way, when the watermarking apparatus
performs the watermarking on the to-be-played audio signal of the audio signal playing
terminal, watermarking efficiency of the watermarking apparatus is higher than that of an
apparatus such as the server.

Step 203. The audio signal playing terminal plays the audio signal having the watermark.

Optionally, the audio signal playing terminal may play the audio signal having the
watermark at the position of the object associated with the audio signal playing terminal by
using audio playing software disposed in the audio signal playing terminal or an external
audio playing apparatus connected to the audio signal playing terminal.

Preferably, to enable the client terminal to receive the audio signal having the watermark
near the object associated with the audio signal playing terminal as much as possible, the
audio signal playing terminal can turn up the volume a little bit.

Step 204. A client terminal collects the audio signal having the watermark.

It can be learned from the foregoing steps that, the watermark in the audio signal having
the watermark may be used to indicate the identification information of the object associated
with the audio signal playing terminal.

In addition, the audio signal having the watermark and collected by the client terminal is
usually a signal around a position at which the client terminal is located.

Step 205. The client terminal parses the audio signal to obtain the identification
information corresponding to the watermark, and sends the identification information to a
server, or sends the collected audio signal having the watermark to the server.

That is, after collecting the audio signal having the watermark, the client terminal may
directly send the audio signal having the watermark to the server, and the server parses the
audio signal to obtain the identification information corresponding to the watermark; or after
parsing the audio signal having the watermark, the client terminal sends the identification
information corresponding to the watermark and obtained through parsing to the server.

Tt should be noted that, if the audio signal having the watermark is parsed by the client
terminal, a case can be avoided in which when there is a large quantity of client terminals
simultaneously sending audio signals having watermarks to the server, the server needs to
simultaneously parse a large quantity of audio signals having watermarks, thereby reducing
processing resources of the server and alleviating working pressure of the server. In addition,
if the audio signal having the watermark is parsed by the server instead of the client terminal,

a requirement on the performance of the client terminal can be lowered, so that the method
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described in this embodiment of this application can be more widely applied. In addition, for
the client terminal, processing resources of the client terminal can be reduced, and working
pressure of the client terminal can be alleviated. Therefore, during actual application, the
client terminal may select any one of the foregoing parsing manners based on an actual need.
This is not limited.

Optionally, that the audio signal having the watermark is parsed by the client terminal is
used as an example. The client terminal may parse the audio signal based on an audio
watermark identification technique in the prior art, such as a system characteristic parameter
extraction and identification technique and a dynamic time warping (DTW) online parallel
algorithm identification technique, to obtain the identification information corresponding to
the watermark.

In addition, the client terminal may collect a plurality of audio signals having watermarks,
and therefore before parsing the audio signals having the watermarks and collected by the
client terminal, the client terminal or the server may first filter out audio signals whose signal
strength is not higher than a preset strength threshold (the preset strength threshold may be
flexibly set based on an actual condition) from all of the audio signals having the watermarks
and collected by the client terminal. Alternatively, all audio signals except for one or more
audio signals having the highest signal strength are filtered out from all the audio signals
having the watermarks. The one or more audio signals having the highest signal strength are
collected by the client terminal for subsequently parsing after filtering. This is not described
again.

Step 206. If receiving the identification information, the server locates, based on the
received identification information, a position of a user associated with the client terminal; or
if receiving the audio signal having the watermark, the server parses the audio signal to
obtain the identification information corresponding to the watermark, and locates, based on
the identification information, a position of a user associated with the client terminal.

It can be learned from the foregoing steps that, the server may store the correspondence
between the identification information of the object and the position of the object, and
therefore after receiving the identification information sent by the client terminal, or after
parsing the audio signal having the watermark and sent by the client terminal to obtain the
identification information of the object associated with the audio signal playing terminal, the
server may locate, based on the identification information and the stored correspondence
between the identification information of the object and the position of the object, the

position of the user associated with the client terminal.
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For example, if the identification information received by the server or the identification
information obtained through parsing is A, and it is learned based on the stored
correspondence between the identification information of the object and the position of the
object that the identification information A corresponds to a position 1, it can be obtained
through positioning that the user associated with the client terminal is located at the position
1. It should be noted that, the server may parse the audio signal having the watermark by
using the audio signal parsing manner described in step 205. This is not described again.

In addition, it should be noted that, taking that the position of the user associated with the
client terminal is located based on the received identification information as an example, if
there is a plurality of received identification information, when the position of the user
associated with the client terminal is located, identification information corresponding to an
audio signal having a watermark and having the strongest signal strength may be determined
first in the plurality of identification information, and a position corresponding to the
identification information is used as the position of the user associated with the client
terminal; or an overlapped area of the positions corresponding to the plurality of
identification information may further be used as the position of the user associated with the
client terminal. This is also not described again.

Finally, it should be noted that, step 201 to step 203 independently form a procedure
executed on the audio signal playing terminal side, step 204 to step 205 independently form a
procedure executed on the client terminal side, and step 206 independently forms a procedure
executed on the server side. This is also not described again.

It can be learned from the foregoing content that, in Embodiment 1 of this application,
accurate positioning of a user may be implemented by identifying an audio signal having a
watermark and collected by a client terminal, and the user does not need to perform
operations such as enabling a Bluetooth function of a terminal device associated with the user
and scanning a Bluetooth apparatus near a position at which the user is located, thereby
improving user positioning efficiency and user experience while reducing user positioning
costs. For example, for a store in the market which can play an audio signal, access costs are
low and operability is high; for a to-be-positioned user, the user does not need to perform any
operation, thereby shortening an operation chain of the user and improving application
awareness of the user.

Further, as shown in FIG. 3, Embodiment 1 of this application further provides an
information push method. A possible application scenario of the information push method is

still shown in FIG. 1. In addition, as shown in FIG. 3, the information push method may
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include step 201 to step 206 in Embodiment 1 of this application. In addition, the information
push method may further include the following step 207.

Step 207. After locating the position of the user, the server sends push information of the
object associated with the audio signal playing terminal to the user.

In an information push application, the position of the user located in step 207 may be
store information because the store information (for example, information about a discount
activity) can be pushed to the user provided that a store in which the user is located or a store
near the user is known.

In other words, in the solution of Embodiment 1 of this application, after the position of
the user associated with the client terminal is located, the push information of the object
associated with the audio signal playing terminal may further be sent to the user, to
implement targeted information push, so that information push accuracy can further be
improved and user experience can be improved.

Embodiment 2

Based on the same invention idea of the user positioning method in Embodiment 1,
Embodiment 2 of this application provides an audio signal playing terminal. For a specific
implementation of the audio signal playing terminal, refer to the related descriptions in the
method Embodiment 1. The same contents are not described again. Specifically, as shown in
FIG. 4, the audio signal playing terminal may include:

an identification obtaining unit 41, capable of being configured to obtain identification
information of an object associated with the audio signal playing terminal;

an audio processing unit 42, capable of being configured to perform watermarking on a
to-be-played audio signal based on the identification information, to obtain an audio signal
having a watermark; and

an audio playing unit 43, capable of being configured to: play the audio signal having the
watermark, to enable a client terminal to collect the audio signal having the watermark and
send the collected audio signal having the watermark to a server, to enable the server to
locate, based on the audio signal having the watermark, a position of a user associated with
the client terminal; or capable of being configured to: play the audio signal having the
watermark, to enable a client terminal to collect the audio signal having the watermark and
parse the audio signal to send obtained identification information corresponding to the
watermark to a server, to enable the server to locate, based on the identification information,
a position of a user associated with the client terminal.

Optionally, the identification obtaining unit 41 may be specifically configured to: send
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an identification information obtaining request to the server; and receive unique identification
information that is allocated to the object associated with the audio signal playing terminal by
the server based on the identification information obtaining request.

Optionally, the audio processing unit 42 may be specifically configured to send the
to-be-played audio signal to a watermarking apparatus, for the watermarking apparatus to
perform the watermarking on the to-be-played audio signal based on the identification
information, to obtain the audio signal having the watermark.

In addition, based on the same invention idea of the user positioning method in
Embodiment 1, Embodiment 2 of this application further provides a client terminal. For a
specific implementation of the client terminal, refer to the related descriptions in the method
Embodiment 1. The same contents are not described again. Specifically, as shown in FIG. 5,
the client terminal may include:

a collection unit 51, capable of being configured to collect an audio signal having a
watermark, where the watermark is used to indicate identification information of an object
associated with an audio signal playing terminal; and

a sending unit 52, capable of being configured to: parse the audio signal to obtain the
identification information corresponding to the watermark, and send the identification
information to a server, to enable the server to locate, based on the identification information,
a position of a user associated with the client terminal; or send the collected audio signal
having the watermark to a server, to enable the server to parse the audio signal to obtain the
identification information corresponding to the watermark and locate, based on the
identification information, a position of a user associated with the client terminal, where

the server stores a correspondence between the identification information of the object
and a position of the object.

Further, based on the same invention idea of the user positioning method in Embodiment
I, Embodiment 2 of this application further provides a server. For a specific implementation
of the server, refer to the related descriptions in the method Embodiment 1. The same
contents are not described again. Specifically, as shown in FIG. 6, the server may include:

a receiving unit 61, capable of being configured to receive identification information sent
by a client terminal, where the identification information is obtained by the client terminal by
parsing an audio signal having a watermark and played by an audio signal playing terminal,
and the identification information is identification information of an object associated with
the audio signal playing terminal; and

a positioning unit 62, capable of being configured to locate, based on the received
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identification information and a stored correspondence between the identification information
of the object and a position of the object, a position of a user associated with the client
terminal.

Furthermore, based on the same invention idea of the user positioning method in
Embodiment 1, Embodiment 2 of this application further provides another server. For a
specific implementation of the another server, refer to the related descriptions in the method
Embodiment 1. The same contents are not described again. Specifically, as shown in FIG. 7,
the another server may include:

a receiving unit 71, capable of being configured to receive an audio signal having a
watermark and sent by a client terminal, where the watermark is used to indicate
identification information of an object associated with an audio signal playing terminal; and

a positioning unit 72, capable of being configured to parse the audio signal to obtain the
identification information corresponding to the watermark, and locate, based on the
identification information and a stored correspondence between the identification information
of the object and a position of the object, a position of a user associated with the client
terminal.

Furthermore, based on the same invention idea of the information push method in
Embodiment 1, Embodiment 2 of this application further provides an information push
apparatus. For a specific implementation of the information push apparatus, refer to the
related descriptions in the method Embodiment 1. The same contents are not described again.
Specifically, as shown in FIG. 8, the information push apparatus may include:

a positioning unit 81, capable of being configured to locate a user by using the user
positioning method in Embodiment 1; and

a sending unit 82, capable of being configured to send push information of an object
associated with an audio signal playing terminal to the user after a position of the user is
located.

The information push apparatus may usually be the server described in Embodiment 1.
This is not described again.

Persons skilled in the art should understand that the embodiments of this application may
be provided as a method, an apparatus (a device), or a computer program product. Therefore,
this application may use a form of hardware only embodiments, software only embodiments,
or embodiments with a combination of software and hardware. Moreover, this application
may be in a form of a computer program product that is implemented on one or more

computer-usable storage media (including but not limited to a disk memory, a CD-ROM, an
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optical memory, and the like) that include computer-usable program code.

The embodiments are described with reference to flowcharts and/or block diagrams of
the method, the apparatus (the device), and the computer program product in this application.
It should be understood that computer program instructions may be used to implement each
process and/or each block in the flowcharts and/or the block diagrams and a combination of a
process and/or a block in the flowcharts and/or the block diagrams. These computer program
instructions may be provided to a general-purpose computer, a dedicated computer, an
embedded processor, or a processor of another programmable data processing apparatus to
generate a machine, so that the instructions executed by the computer or the processor of the
another programmable data processing apparatus generate an apparatus for implementing a
specific function in one or more processes in the flowcharts and/or in one or more blocks in
the block diagrams.

These computer program instructions may also be stored in a computer-readable memory
that can instruct the computer or the another programmable data processing apparatus to
work in a specific manner, so that the instructions stored in the computer-readable memory
generate an artifact that includes an instruction apparatus. The instruction apparatus
implements a specific function in one or more processes in the flowcharts and/or in one or
more blocks in the block diagrams.

These computer program instructions may also be loaded onto the computer or the
another programmable data processing apparatus, so that a series of operations and steps are
performed on the computer or the another programmable apparatus, thereby generating
computer-implemented processing. Therefore, the instructions executed on the computer or
the another programmable apparatus provide steps for implementing a specific function in
one or more processes in the flowcharts and/or in one or more blocks in the block diagrams.

Although preferable embodiments of this application have been described, once persons
skilled in the technology know a basic creative concept, they can make other changes and
modifications to these embodiments. Therefore, the following claims are intended to be
construed as to cover the preferred embodiments and all changes and modifications falling
within the scope of this application.

Apparently, persons skilled in the art can make various modifications and variations to
this application without departing from the spirit and scope of this application. This
application is intended to cover these modifications and variations provided that these
modifications and variations of this application fall within the scope of the claims of this

application and their equivalent technologies.
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CLAIMS

1. A user positioning method, comprising:
obtaining, by an audio signal playing terminal, identification information of an object
associated with the audio signal playing terminal, by;
sending, by the audio signal playing terminal, an identification information obtaining
request to a server, and
receiving the identification information that is allocated to the object associated with
the audio signal playing terminal by the server in response to the identification information
obtaining request;
watermarking, by the audio signal playing terminal, a to-be-played audio signal based on
the identification information to obtain an audio signal having a watermark; and
playing, by the audio signal playing terminal, the audio signal having the watermark for a
client terminal to collect the audio signal having the watermark and send the audio signal having
the watermark or the identification information to the server to enable the server to obtain the
identification information and determine a position of the object based on a correspondence
between the identification information and the position of the object and thereby to determine a

position of the client terminal.

2. The method according to claim 1, wherein the playing, by the audio signal playing
terminal, the audio signal having the watermark for a client terminal to collect the audio signal
having the watermark and send the audio signal having the watermark or the identification
information to a server to enable the server to obtain the identification information and determine
a position of the object based on a correspondence between the identification information and the
position of the object and thereby to determine a position of the client terminal comprises:

playing, by the audio signal playing terminal, the audio signal having the watermark for the
client terminal to collect the audio signal having the watermark and send the audio signal having
the watermark to the server to enable the server to parse the audio signal to obtain the
identification information and determine the position of the object based on the correspondence
between the identification information and the position of the object and thereby to determine the

position of the client terminal.
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3. The method according to claim 1, wherein the playing, by the audio signal playing
terminal, the audio signal having the watermark for a client terminal to collect the audio signal
having the watermark and send the audio signal having the watermark or the identification
information to a server to enable the server to obtain the identification information and determine
a position of the object based on a correspondence between the identification information and the
position of the object and thereby to determine a position of the client terminal comprises:

playing, by the audio signal playing terminal, the audio signal having the watermark for the
client terminal to collect the audio signal having the watermark and parse the audio signal having
the watermark to obtain the identification information, and send the identification information to
the server to enable the server to obtain the identification information and determine the position
of the object based on the correspondence between the identification information and the

position of the object and thereby to determine the position of the client terminal.

4. The method according to claim 1, wherein the sending an identification information
obtaining request is triggered by receiving, by the audio signal playing terminal, an information

obtaining triggering instruction from the object associated with the audio signal playing terminal.

5. The method according to claim 1, wherein the sending an identification information
obtaining request is triggered by determining, by the audio signal playing terminal, a change of a

position of the audio signal playing terminal.

6. The method according to claim 1, wherein the identification information obtaining
request includes identity information of the object associated with the audio signal playing

terminal.

7. The method according to claim 1, wherein the watermarking, by the audio signal
playing terminal, a to-be-played audio signal based on the identification information to obtain an
audio signal having a watermark comprises:

sending, by the audio signal playing terminal, the to-be-played audio signal to a
watermarking apparatus for the watermarking apparatus to watermark the to-be-played audio

signal based on the identification information to obtain the audio signal having the watermark.
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8. The method according to claim 7, wherein the server includes the watermarking

apparatus.

9. A server, comprising: one or more processors and one or more non-transitory
computer-readable memories coupled to the one or more processors and configured with
instructions executable by the one or more processors to cause the server to perform operations
comprising:

receiving an identification information obtaining request from an audio signal playing
terminal associated with an object;

allocating the identification information to the object associated with the audio signal
playing terminal in response to the identification information obtaining request;

receiving an audio signal having a watermark from a client terminal, wherein the watermark
indicates the identification information of the object, and wherein the audio signal is obtained by
the client terminal from the audio signal playing terminal associated with the object;

parsing the audio signal to obtain the identification information indicated by the watermark;

determining a position of the object based on the obtained identification information; and

determining a position of the client terminal based on the position of the object.

10. The server according to claim 9, wherein the operations further comprise: sending

push information associated with the position of the client terminal to the client terminal.

11. The server according to claim 10, wherein the push information includes one or more

of coupon information and discount information.

12.  The server according to claim 9, wherein the server stores correspondence between

identification information and positions of objects.

13. The server according to claim 12, wherein the determining a position of the object
based on the obtained identification information further comprises:
determining the position of the object based on the stored correspondence between

identification information and positions of objects.
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14. A audio signal playing terminal, comprising: one or more processors and one or more
non-transitory computer-readable memories coupled to the one or more processors and
configured with instructions executable by the one or more processors to cause the audio signal
playing terminal to perform operations comprising:

obtaining, by the audio signal playing terminal, identification information of an object
associated with the audio signal playing terminal, by;

sending, by the audio signal playing terminal, an identification information obtaining
request to a server, and

receiving the identification information that is allocated to the object associated with
the audio signal playing terminal by the server in response to the identification information
obtaining request;

watermarking, by the audio signal playing terminal, a to-be-played audio signal based on
the identification information to obtain an audio signal having a watermark; and

playing, by the audio signal playing terminal, the audio signal having the watermark for a
client terminal to collect the audio signal having the watermark and send the audio signal having
the watermark or the identification information to the server to enable the server to obtain the
identification information and determine a position of the object based on a correspondence
between the identification information and the position of the object and thereby to determine a

position of the client terminal.

15. The audio signal playing terminal according to claim 14, wherein the playing, by the
audio signal playing terminal, the audio signal having the watermark for a client terminal to
collect the audio signal having the watermark and send the audio signal having the watermark or
the identification information to a server to enable the server to obtain the identification
information and determine a position of the object based on a correspondence between the
identification information and the position of the object and thereby to determine a position of
the client terminal comprises:

playing, by the audio signal playing terminal, the audio signal having the watermark for the
client terminal to collect the audio signal having the watermark and send the audio signal having
the watermark to the server to enable the server to parse the audio signal to obtain the

identification information and determine the position of the object based on the correspondence
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between the identification information and the position of the object and thereby to determine the

position of the client terminal.

16. The audio signal playing terminal according to claim 14, wherein the playing, by the
audio signal playing terminal, the audio signal having the watermark for a client terminal to
collect the audio signal having the watermark and send the audio signal having the watermark or
the identification information to a server to enable the server to obtain the identification
information and determine a position of the object based on a correspondence between the
identification information and the position of the object and thereby to determine a position of
the client terminal comprises:

playing, by the audio signal playing terminal, the audio signal having the watermark for the
client terminal to collect the audio signal having the watermark and parse the audio signal having
the watermark to obtain the identification information, and send the identification information to
the server to enable the server to obtain the identification information and determine the position
of the object based on the correspondence between the identification information and the

position of the object and thereby to determine the position of the client terminal.

17. The audio signal playing terminal according to claim 14, wherein the sending an
identification information obtaining request is triggered by receiving, by the audio signal playing
terminal, an information obtaining triggering instruction from the object associated with the

audio signal playing terminal.
18. The audio signal playing terminal according to claim 14, wherein the sending an

identification information obtaining request is triggered by determining, by the audio signal

playing terminal, a change of a position of the audio signal playing terminal.
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