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57 ABSTRACT

Provided is a method for locating a terminal. The method
includes: reading speed information; determining a plurality
of initial locating positions in a region to be located, and
respectively obtaining a trajectory corresponding to each
initial locating position of the plurality of initial locating
positions by calculating according to the speed information;
acquiring a position of a base station, and obtaining theo-
retical channel state information of trajectory points in the
trajectory corresponding to each initial locating position by
calculating according to the position of the base station;
acquiring actual channel state information of the trajectory
points in the trajectory corresponding to each initial locating
position; and determining a target locating position from the
plurality of initial locating positions according to the theo-
retical channel state information and the actual channel state
information.
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Fig. 1
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Fig. 2

Speed information is read

l P S204

A plurality of initial locating positions in a region to be located are determined,
and a trajectory corresponding to each initial locating position of the plurality of
initial locating positions is respectively calculated according to the speed
information

v 8206

A position of a base station is acquired, and theoretical channel state
information of trajectory points in the trajectory corresponding to each initial
locating position is calculated according to the position of the base station

¢ P S208

Actual channel state information of the points in each trajectory is acquired

l P S210

A target locating position is determined from the plurality of initial locating
positions according to the theoretical channel state information and the actual
channel state information
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Fig. 3

Speed information v, an interval
At, and channel state
information (CSI) are acquired

[Xmin,Xmax] @nd [Ymin,Ymax] Of @ region to be located and a
position sampling granularity Al are determined, where
m=0, n=0

v

X=X T AL y=y 0 TH AL

v

A current locating position is set as Pn=P(x,y), and
trajectory points {P4,..., Py} are calculated in
combination with the speed information v

v

A theoretical phase value of a direct signal
at P, is calculated according to a position
Pgs of a base station

v

A target search function at P(x,y)

is calculated
m=m +1
N
Y
n=n +1, m=0
N

Y

A trajectory point corresponding to
a maximum value of the target
search function is taken as an

estimated locating value

v

A target locating position is
output
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Fig. 4
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METHOD AND APPARATUS FOR LOCATING
TERMINAL, COMPUTER DEVICE, AND
STORAGE MEDIUM

TECHNICAL FIELD

[0001] The disclosure relates to a method and apparatus
for locating a terminal, a computer device, and a storage
medium.

BACKGROUND

[0002] With the development of locating technology, the
radio locating technology for mobile terminals comes
around. The radio locating technology for mobile terminals
refers that: in a radio mobile communication network,
characteristic parameters of a received radio wave are mea-
sured; and a geographical position of the mobile terminal is
estimated by adopting a specific algorithm according to the
measured parameters of the received radio wave, so as to
provide accurate terminal position information and services.

[0003] Conventionally, radio locating technology for
mobile terminals principally depends on a satellite locating
system. The satellite locating system requires a special
locating chip, fails to realize precise locating in the case that
signals are blocked (such as indoor), and has a risk that
locating signals are disturbed. When the satellite locating
system is unavailable, the terminal may still be located by
conventionally measuring distances from the terminal to a
plurality of base stations, distance differences between the
distances, or directions of the terminal relative to the base
stations. However, in many cases, only one base station
capable of communication with the terminal can be found.
With a single base station, merely rough locating within the
communication coverage range can be achieved, while pre-
cise locating of the mobile terminal is still unobtainable
without effective means.

SUMMARY

[0004] According to various examples disclosed by the
disclosure, provided are a method and apparatus for locating
a terminal, a computer device, and a storage medium.
Provided is a method for locating a terminal. The method for
locating a terminal includes:

[0005]

[0006] determining a plurality of initial locating posi-
tions in a region to be located, and respectively obtain-
ing a trajectory corresponding to each initial locating
position of the plurality of initial locating positions by
calculating according to the speed information;

[0007] acquiring a position of a base station, and obtain-
ing theoretical channel state information of trajectory
points in the trajectory corresponding to each initial
locating position by calculating according to the posi-
tion of the base station;

[0008] acquiring actual channel state information of the
trajectory points in the trajectory corresponding to each
initial locating position; and

[0009] determining a target locating position from the
plurality of initial locating positions according to the
theoretical channel state information and the actual
channel state information.

reading speed information;
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[0010] Further provided is an apparatus for locating a
terminal. The apparatus for locating a terminal includes:

[0011] a reading component, configured to read speed
information;

[0012] a trajectory determination component, config-
ured to determine a plurality of initial locating positions
in a region to be located, and respectively obtain a
trajectory corresponding to each initial locating posi-
tion of the plurality of initial locating positions by
calculating according to the speed information;

[0013] a theoretical value component, configured to
acquire a position of a base station, and obtain theo-
retical channel state information of trajectory points in
the trajectory corresponding to each initial locating
position by calculating according to the position of the
base station;

[0014] an actual value calculation component, config-
ured to acquire actual channel state information of the
trajectory points in the trajectory corresponding to each
initial locating position; and

[0015] alocating component, configured to determine a
target locating position from the plurality of initial
locating positions according to the theoretical channel
state information and the actual channel state informa-
tion.

[0016] Further provided is a computer device. The com-
puter device includes a memory and at least one processor,
the memory storing a computer-readable instruction, and
when executed by the at least one processor, the computer-
readable instruction causing the at least one processor to
execute the following actions:

[0017] reading speed information;

[0018] determining a plurality of initial locating posi-
tions in a region to be located, and respectively obtain-
ing a trajectory corresponding to each initial locating
position of the plurality of initial locating positions by
calculating according to the speed information;

[0019] acquiring a position of a base station, and obtain-
ing theoretical channel state information of trajectory
points in the trajectory corresponding to each initial
locating position by calculating according to the posi-
tion of the base station;

[0020] acquiring actual channel state information of the
trajectory points in the trajectory corresponding to each
initial locating position; and

[0021] determining a target locating position from the
plurality of initial locating positions according to the
theoretical channel state information and the actual
channel state information.

[0022] Further provided is one or more non-volatile com-
puter-readable storage media, storing a computer-readable
instruction, when executed by at least one processor, the
computer-readable instruction causing the at least one pro-
cessor to execute the following actions:

[0023] reading speed information;

[0024] determining a plurality of initial locating posi-
tions in a region to be located, and respectively obtain-
ing a trajectory corresponding to each initial locating
position of the plurality of initial locating positions by
calculating according to the speed information;

[0025] acquiring a position of a base station, and obtain-
ing theoretical channel state information of trajectory
points in the trajectory corresponding to each initial
locating position by calculating according to the posi-
tion of the base station;
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[0026] acquiring actual channel state information of the
trajectory points in the trajectory corresponding to each
initial locating position; and

[0027] determining a target locating position from the
plurality of initial locating positions according to the
theoretical channel state information and the actual
channel state information.

[0028] Details in one or more examples of the disclosure
are set forth in the accompanying drawings and the descrip-
tion below. Other features and advantages of the disclosure
will become apparent from the description, the accompany-
ing drawings, and the claims.

BRIEF DESCRIPTION OF THE DRAWINGS

[0029] In order to describe the technical solutions in the
examples of the disclosure more clearly, the accompanying
drawings required for describing the examples are briefly
described below. Obviously, the accompanying drawings in
the following description show merely some examples of the
disclosure, and those of ordinary skill in the art can also
derive other accompanying drawings from these accompa-
nying drawings without making creative efforts.

[0030] FIG. 1 is an application scenario diagram of a
method for locating a terminal according to one or more
examples;

[0031] FIG. 2 is a schematic flowchart of a method for
locating a terminal according to one or more examples;
[0032] FIG. 3 is a schematic flowchart of a method for
locating a terminal according to another one or more
examples;

[0033] FIG. 4 is a schematic diagram of a region to be
located in one or more examples;

[0034] FIG. 5 is a block diagram of an apparatus for
locating a terminal according to one or more examples; and
[0035] FIG. 6 is a block diagram of a computer device
according to one or more examples.

DETAILED DESCRIPTION OF THE
EMBODIMENTS

[0036] In order to make the technical solutions and advan-
tages of the disclosure clearer, the disclosure will be further
described in detail below with reference to the accompany-
ing drawings. It should be understood that the specific
examples described herein are merely illustrative of the
disclosure and are not intended to limit the disclosure.

[0037] A method for locating a terminal provided by the
disclosure may be applied to an application environment
shown in FIG. 1. A terminal 102 communicates with a base
station 104 through a network. The terminal 102 may read
speed information of the terminal 102, and determine a
region to be located according to a previous locating posi-
tion. A plurality of initial locating positions in the region to
be located may be determined, so as to obtain trajectories
corresponding to the initial locating positions according to a
speed. The terminal 102 acquires a position of the base
station, obtains theoretical channel state information (CSI)
of trajectory points in each trajectory by calculating accord-
ing to the position of the base station. The terminal 102 may
also acquire actual channel state information of the trajec-
tory points in each trajectory, so as to determine a target
locating position from the plurality of initial locating posi-
tions according to the theoretical channel state information
and the actual channel state information. In the method for
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locating the terminal described above, the terminal is located
to improve the terminal locating precision, through the
channel state information of the terminal in a communica-
tion process between the terminal and the base station, a
motion direction and the speed value information provided
by an inertial device of the terminal, and in combination
with the actual channel state information of a trajectory of a
short previous distance of the terminal. The terminal 102
may be, but not limited to, various personal computers,
notebook computers, smart phones, tablet computers, and
portable wearable devices.

[0038] The base station 104, that is, a public mobile
communication base station, is a form of a radio station. The
base station 104 refers to a radio transceiver that transmits
information with a mobile phone terminal through a mobile
communication switching center in a certain radio coverage
region.

[0039] In an example, as shown in FIG. 2, a method for
locating a terminal is provided. With application of the
method to the terminal in FIG. 1 as an example, the method
includes:

[0040] In step S202: speed information is read.

[0041] As at least one alternative embodiment, in a move-
ment process of the terminal, the speed information v may
be read in an inertia period configured by the terminal,
where the speed information v may include a movement
direction and the speed value information.

[0042] Instep S204: a plurality of initial locating positions
in a region to be located are determined, and a trajectory
corresponding to each initial locating position of the plural-
ity of initial locating positions is obtained respectively by
calculating according to the speed information.

[0043] As at least one alternative embodiment, the region
to be located may be a region which is determined according
to a previous locating position of the terminal, and com-
prises all possible current positions of the terminal. The
region to be located may be determined according to the
motion direction and a speed value of the terminal. For
example, the region to be located may be a circular region,
wherein the previous locating position of the terminal is
taken as a circle center of the circular region, and a radius
of the circular region is determined according to the speed
and a time interval. The time interval may be an interval by
which the terminal periodically reads channel state infor-
mation (CSI) from a communication signal, wherein the
interval may be known. For another example, the region to
be located may be determined according to a rough locating
position obtained by the base station. That is, the region to
be located is a region which is determined with the rough
locating position as a center and locating precision size as a
radius.

[0044] The initial locating positions may be a plurality of
possible target locating positions of the terminal in the
region to be located according to the locating precision. Two
or more initial locating positions are provided.

[0045] The trajectory is determined according to the initial
locating position and the speed information. For example,
assuming that the initial locating position of a terminal P to
be located is P, trajectory points {p,, . . ., px} of the initial
locating position and N-1 previous points may be acquired
according to the speed information v, where p,=p,—-v-At-(N-
0,i=1,2,...,N.

[0046] The terminal may determine a corresponding tra-
jectory according to each initial locating position. Alterna-
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tively, since historical trajectories are all the same, positions
of N—1 previous points may be set to be the same. In this
way, subsequent theoretical channel state information and
actual channel state information may be calculated or
acquired only once, thereby reducing the processing for
determining the trajectories corresponding to the initial
locating positions.

[0047] In step S206: a position of a base station is
acquired, and theoretical channel state information of tra-
jectory points of the trajectory corresponding to each initial
locating position is obtained by calculating according to the
position of the base station.

[0048] As at least one alternative embodiment, the posi-
tion of the base station is fixed, that is, the accurate position
of the base station has been determined when the base
station is established. Therefore, when the terminal acquires
a signal from the base station, the signal may include the
position of the base station.

[0049] The theoretical channel state information refers to
a theoretical phase value of a direct signal from the base
station to each trajectory point on the trajectory.

[0050] In step S208: actual channel state information of
the trajectory points in the trajectory corresponding to each
initial locating position is acquired.

[0051] As at least one alternative embodiment, the actual
channel state information may be determined according to
channel state information historically received by the ter-
minal, and may be a measured phase value.

[0052] In step S210: a target locating position is deter-
mined from the plurality of initial locating positions accord-
ing to the theoretical channel state information and the
actual channel state information.

[0053] As at least one alternative embodiment, after
acquiring the theoretical channel state information and the
actual channel state information of the trajectory points in
each trajectory, the terminal may obtain a score of a corre-
sponding initial locating position by calculating according to
the theoretical channel state information and the actual
channel state information of each trajectory point, and
finally determine the target locating position according to
the score, wherein the score of a corresponding initial
locating position indicates the possibility of taking as the
target locating position.

[0054] The score may be acquired by performing equal-
ization processing on the theoretical channel state informa-
tion and the actual channel state information of the trajectory
points in the trajectory. Alternatively, after acquiring the
score corresponding to each initial locating position, a
hologram may be constructed. Since a value at a correct
position in a hologram will be higher, the precise position of
the terminal may be determined through the hologram.
[0055] According to the method for locating the terminal
in the example, through the channel state information of the
terminal in a communication process between the terminal
and the base station, the motion direction and the speed
value information provided by the inertial device of the
terminal, and in combination with actual channel state
information of a trajectory of a previous short distance of the
terminal by, the terminal is located, thereby improving the
terminal locating precision.

[0056] In an example, the step that the trajectory corre-
sponding to each initial locating position of the plurality of
initial locating positions is respectively obtained by calcu-
lating according to the speed information includes: a reading
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interval of channel state information is acquired; and tra-
jectory points before each initial locating position of the
plurality of initial locating positions are obtained by calcu-
lating according to the speed information and the reading
interval, and the trajectory corresponding to each initial
locating position of the plurality of initial locating positions
is acquired according to the obtained trajectory points before
the each initial locating position and the each initial locating
position.
[0057] As atleast one alternative embodiment, the reading
interval of the channel state information may be pre-stored
in the terminal. The reading interval of the channel state
information may be determined according to an attribute of
a locating device of the terminal.
[0058] For example, assuming that a current locating
position of a terminal P, that is, the initial locating position,
is Py, position trajectory points {p,, . . . , py} may be
acquired according to the speed information v, where p=p,—
v-At:(N—i), i=1, 2, . . ., N the position trajectory points {p,,
., pn} include the current locating position and N—1
previous trajectory points.
[0059] In the example described above, the trajectory
points before the initial locating position are obtained by
calculating according to the speed information and the
reading interval.
[0060] In an example, the step that theoretical channel
state information of trajectory points in the trajectory cor-
responding to each initial locating position is obtained by
calculating according to the position of the base station
includes: the theoretical channel state information of the
trajectory points in the trajectory corresponding to each
initial locating position is obtained by calculating through
the following formula, wherein the theoretical channel state
information is the theoretical phase value of a direct signal
at P, of the trajectory:

2n|Pps — pil /i

LCSTiy = (
[

)mod2ﬂ

[0061] f, denoting a frequency of a communication signal,
and IPyc—p,| denoting a distance between a terminal at
position p; and the base station at position Pgg.

[0062] In an example, the step that a target locating
position is determined from the plurality of initial locating
positions according to the theoretical channel state informa-
tion and the actual channel state information includes: a
target search function is constructed according to the theo-
retical channel state information and the actual channel state
information; a hologram of the region to be located is
acquired according to the target search function; and the
target locating position is determined from the plurality of
initial locating positions according to the hologram.
[0063] As at least one alternative embodiment, the step
that a target search function is constructed according to the
theoretical channel state information and the actual channel
state information includes: the following target search func-
tion is constructed according to the theoretical channel state
information and the actual channel state information, where
it is assumed that a position p(x,y) in the region to be located
is the current locating position p,, of the terminal P, a target
search function corresponding to the current locating posi-
tion p(x.y) is

OSF i yyminy Nexp jsCsip-ccst; "l
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[0064] p(x.y) denoting an initial locating position, OSF
» denoting the target search function at the initial locating
position, i=1,2.3, . . . N, N denoting the number of trajectory
points in a corresponding trajectory, ZCSI, denoting the
actual channel state information, and ZCSI; ; denoting the
theoretical channel state information.

[0065] In the region to be located, the target search func-
tion OSFp(x,y) is obtained by calculating for each trajectory
point (that is, the initial locating position) with a certain
granularity in the region to be located, and thus the hologram

OSF

PCminYmin) "
I= :

OSF

OSF

PGomin Ymax)

OSF

PXmaxsYmin) "+ PXmax-Ymax)

of the region to be located may be constructed, [X,,,;,,»X,.0.]
denoting a range in an x-axis direction and [Y,,;,»Y,maxl
denoting a range in a y-axis direction, in the region to be
located. In other examples, the region to be located may also
be a three-dimensional space, and described as a two-
dimensional space as an example herein.

[0066] Finally, a server finds out a point corresponding to
a maximum value in the hologram, which is an estimated
position of the terminal, that is, the target locating position.
[0067] In the example described above, precise locating in
a single-base station environment may be realized, and the
influence from a signal multi-path propagation effect may be
overcome.

[0068] In an example, the step that the plurality of initial
locating positions in the region to be located are determined
includes: the region to be located and a position sampling
granularity are determined, and the plurality of initial locat-
ing positions are acquired according to the region to be
located and the position sampling granularity.

[0069] As at least one alternative embodiment, the sam-
pling granularity is related to the locating precision, and the
higher the locating precision is, the finer the sampling
granularity is. The terminal may determine the sampling
granularity according to preset locating precision, and then
divide the region to be located according to the position
sampling granularity, so as to obtain the plurality of initial
locating positions.

[0070] In the example, the locating precision is fully
considered, so that more accurate locating is realized.
[0071] As at least one alternative embodiment, with ref-
erence to FIG. 3, a flowchart of a method for locating a
terminal in another example is shown.

[0072] In the example, the method for locating the termi-
nal includes:

[0073] 1, a terminal acquires speed information v, an
interval At, and actual channel state information (CSI).
[0074] 2. the terminal determines [X,,;,:X,nax] 304 [Vy0i0
VYomae Of @ region to be located and a position sampling
granularity Al, where m=0, n=0. For example, as shown in
FIG. 4, the region to be located is divided according to the
position sampling granularity, so as to obtain a plurality of
initial locating positions.

[0075] 3, aninitial locating position x=X,,,,,,+mAL y=y,, .+
nAl is acquired.

[0076] 4, the current locating point and previous N—1
points are acquired according to the speed information, so as
to obtain trajectory points {pl, . . . py}-
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[0077] 5, theoretical channel state information of a direct
signal at p, is obtained by calculating according to a position
P of a base station.

[0078] 6, a target search function at the initial locating
position is obtained by calculating.

[0079] 7, a cycle is performed, that is, m=m+1.

[0080] 8, x,,,+mAI<X, _ is judged, and if not, step 3
continues to be executed, so as to acquire a next initial
locating position.

[0081] 9, if yes, n=n+1 and m=0, and y,,;,+nAl<y,,., is
judged, and if not, step 3 continues to be executed, so as to
obtain a next initial locating position.

[0082] 10, if yes, an initial locating position corresponding
to a maximum value of the target search function is an
estimated locating value, that is, the target locating position.
[0083] In the example described above, when the terminal
moves, through phase information provided by the channel
state information (CSI) of the mobile terminal in a commu-
nication process between the mobile terminal and the base
station, a motion direction and the speed value information
provided by an inertial device of the mobile terminal, and in
combination with measured CSI values of related positions,
a hologram in the region to be located is constructed,
wherein the related positions include the current locating
position and the positions in a short distance before the
current locating position. Since a value of the score of a
correct position in the hologram is higher, the precise
position of the mobile terminal is determined through the
hologram. In this way, precise locating of the mobile ter-
minal in a single-base station environment can be realized,
and the influence from a signal multi-path propagation effect
can be overcome.

[0084] It should be understood that while all the steps in
the flowcharts in FIGS. 2 and 3 are shown sequentially as
indicated by arrows, the steps are not necessarily executed
sequentially in an order indicated by the arrows. Unless
explicitly stated herein, an execution order of these steps is
no strictly limited, and these steps can be executed in other
orders. Moreover, at least part of the steps in FIGS. 2 and 3
may include a plurality of sub-steps or stages. These sub-
steps or stages are not necessarily executed at the same time,
but may be executed at different times. These sub-steps or
stages are not necessarily performed sequentially, but may
be executed in turn or alternately with other steps or at least
part of sub-steps or stages of other steps.

[0085] Inanexample, as shown in FIG. 5, an apparatus for
locating a terminal is provided. The apparatus for locating
the terminal includes: a reading component 100, a trajectory
determination component 200, a theoretical value compo-
nent 300, an actual value calculation component 400, and a
locating component 500.

[0086] The reading component 100 is configured to read
speed information.

[0087] The trajectory determination component 200 is
configured to determine a plurality of initial locating posi-
tions in a region to be located, and respectively obtain a
trajectory corresponding to each initial locating position of
the plurality of initial locating positions by calculating
according to the speed information.

[0088] The theoretical value component 300 is configured
to acquire a position of a base station, and obtain theoretical
channel state information of trajectory points in the trajec-
tory corresponding to each initial locating position by cal-
culating according to the position of the base station.
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[0089] The actual value calculation component 400 is
configured to acquire actual channel state information of the
trajectory points in the trajectory corresponding to each
initial locating position.

[0090] The locating component 500 is configured to deter-
mine a target locating position from the plurality of initial
locating positions according to the theoretical channel state
information and the actual channel state information.
[0091] In an example, the trajectory determination com-
ponent 200 includes:

[0092] an interval reading element, configured to
acquire a reading interval of channel state information;
and

[0093] a trajectory generation element, configured to
obtain trajectory points before each initial locating
position of the plurality of initial locating positions by
calculating according to the speed information and the
reading interval, and acquire the trajectory correspond-
ing to each initial locating position of the plurality of
initial locating positions according to the obtained
trajectory points before the each initial locating posi-
tion and the each initial locating position.

[0094] In an example, the theoretical value component
300 is further configured to obtain the theoretical channel
state information of the trajectory points in the trajectory
corresponding to each initial locating position by calculating
through the following formula:

27| Pgs — pil fi

LCSIi’d = (
c

)mod2ﬂ

[0095] f, denoting a frequency of a communication
signal, and IP;.—p,l denoting a distance between a
terminal at position p; and the base station at position
Py

[0096] In an example, the locating component 500
includes:

[0097] a function construction element, configured to
construct a target search function according to the
theoretical channel state information and the actual
channel state information;

[0098] a hologram generation element, configured to
acquire a hologram of the region to be located accord-
ing to the target search function; and

[0099] a locating umit, configured to determine the
target locating position from the plurality of initial
locating positions according to the hologram.

[0100] In an example, the locating element described
above is further configured to construct the following target
search function according to the theoretical channel state
information and the actual channel state information:

OSF =i £ Vexp j(£CSI-2CSl )l

p(x.y) denoting the initial locating position, OSF,, ., denot-
ing a target search function at the initial locating position,
i=1,2,3, . . . N, N denoting the number of trajectory points
in a corresponding trajectory, Z CSI denoting the actual
channel state information, and ZCSI, ; denoting the theo-
retical channel state information.

[0101] In an example, the trajectory determination com-
ponent 200 described above is further configured to deter-
mine the region to be located and a position sampling
granularity, and acquire the plurality of initial locating
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positions according to the region to be located and the
position sampling granularity.

[0102] Reference may be made to the above limitation on
the method for locating a terminal for the specific limitation
on the apparatus for locating a terminal, which will not be
repeated herein. Each module in the apparatus for locating
a terminal described above may be implemented through
software, hardware, or a combination thereof in all or in part.
Each module described above may be embedded in or
independent of a processor in a computer device in a form
of hardware, or stored in a memory in the computer device
in a form of software, so that the processor calls and
executes an operation corresponding to each module
described above.

[0103] In anexample, a computer device is provided. The
computer device may be a terminal, an internal structural
diagram of which may be as shown in FIG. 6. The computer
device includes a processor, a memory, a communication
interface, a display screen, and an input apparatus which are
connected through a system bus. The processor of the
computer device is configured for providing calculation and
control capacities. The memory of the computer device
includes a non-volatile storage medium and an internal
memory. The non-volatile storage medium stores an opera-
tion system and a computer program. The internal memory
provides an execution environment for the operation system
and the computer program in the non-volatile storage
medium. The communication interface of the computer
device is configured for communicating with an external
terminal in a wired or wireless manner. The wireless manner
may be implemented through wireless fidelity (Wi-Fi), a
carrier network, a near field communication (NFC), etc. The
computer program implements a method for locating a
terminal when executed by the processor. The display screen
of the computer device may be a liquid crystal display screen
or an electronic ink display screen. The input apparatus of
the computer device may be a touch layer covered with the
display screen, or a key, a trackball, or a touch pad arranged
on a housing of the computer device, or an external key-
board, a touch pad, or a mouse.

[0104] Those skilled in the art can understand that the
structure shown in FIG. 6 is merely a block diagram of part
of the structure related to the solution of the disclosure, and
does not constitute the limitation on the computer device to
which the solution of the disclosure is applied. A specific
computer device can include more or less components than
those shown in the figure, or combine some components, or
have a different component arrangement.

[0105] Provided is a computer device. The computer
device includes a memory and at least one processor. The
memory stores a computer-readable instruction. When
executed by the at least one processor, the computer-read-
able instruction causes at least one processor to execute the
following actions: reading speed information; determining a
plurality of initial locating positions in a region to be
located, and respectively obtaining a trajectory correspond-
ing to each initial locating position of the plurality of initial
locating positions by calculating according to the speed
information; acquiring a position of a base station, and
obtaining theoretical channel state information of trajectory
points in the trajectory corresponding to each initial locating
position by calculating according to the position of the base
station; acquiring actual channel state information of the
trajectory points in the trajectory corresponding to each
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initial locating position; and determining a target locating
position from the plurality of initial locating positions
according to the theoretical channel state information and
the actual channel state information.

[0106] In an example, when the computer-readable
instruction is executed by the at least one processor, the step
of respectively obtaining the trajectory corresponding to
each initial locating position of the plurality of initial
locating positions by calculating according to the speed
information includes: acquiring a reading interval of channel
state information; and obtaining trajectory points before
each initial locating position of the plurality of initial
locating positions by calculating according to the speed
information and the reading interval, and acquiring the
trajectory corresponding to each initial locating position of
the plurality of initial locating positions according to the
obtained trajectory points before the each initial locating
position and the each initial locating position.

[0107] In an example, when the computer-readable
instruction is executed by the at least one processor, the step
of obtaining the theoretical channel state information of
trajectory points in the trajectory corresponding to each
initial locating position by calculating according to the
position of the base station includes: obtaining the theoreti-
cal channel state information of the trajectory points in the
trajectory corresponding to each initial locating position by
calculating through following formula:
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[0108] £, denoting a frequency of a communication
signal, and IP,¢—0p,l denoting a distance between a
terminal at position p, and the base station at position
Pgs

[0109] In an example, when the computer-readable
instruction is executed by the at least one processor, the step
of determining the target locating position from the plurality
of initial locating positions according to the theoretical
channel state information and the actual channel state infor-
mation includes: constructing a target search function
according to the theoretical channel state information and
the actual channel state information; acquiring a hologram
of the region to be located according to the target search
function; and determining the target locating position from
the plurality of initial locating positions according to the
hologram.

[0110] In an example, when the computer-readable
instruction is executed by the at least one processor, the step
of constructing the target search function according to the
theoretical channel state information and the actual channel
state information includes: constructing a following form of
the target search function according to the theoretical chan-
nel state information and the actual channel state informa-
tion:

OSF =i £ Vexp j(£CSI-2CSl )l

[0111] p(x,y) denoting an initial locating position, OSF,,
&y denoting the target search function at the initial
locating position p(x,y), i=1,2,3, . . . N, N denoting the
number of trajectory points in a corresponding trajec-
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tory, ZCSI, denoting the actual channel state informa-

tion, and ZCSI; , denoting the theoretical channel state

information.
[0112] In an example, when the computer-readable
instruction is executed by the at least one processor, the step
of determining the plurality of the initial locating positions
in the region to be located includes: determining the region
to be located and a position sampling granularity, and
acquiring the plurality of initial locating positions according
to the region to be located and the position sampling
granularity.
[0113] Further provided is a computer-readable storage
media storing a computer-readable instruction. When
executed by at least one processor, the computer-readable
instruction causes the at least one processor to execute the
following actions: reading speed information; determining a
plurality of initial locating positions in a region to be
located, and respectively obtaining a trajectory correspond-
ing to each initial locating position of the plurality of initial
locating positions by calculating according to the speed
information; acquiring a position of a base station, and
obtaining theoretical channel state information of trajectory
points in the trajectory corresponding to each initial locating
position by calculating according to the position of the base
station; acquiring actual channel state information of the
trajectory points in the trajectory corresponding to each
initial locating position; and determining a target locating
position from the plurality of initial locating positions
according to the theoretical channel state information and
the actual channel state information.
[0114] The computer-readable storage medium may be
non-volatile or volatile.
[0115] In an example, when the computer-readable
instruction is executed by the at least one processor, the step
of respectively obtaining the trajectory corresponding to
each initial locating position of the plurality of initial
locating positions by calculating according to the speed
information includes: acquiring a reading interval of channel
state information; and calculating trajectory points before
each initial locating position of the plurality of initial
locating positions according to the speed information and
the reading interval, and acquiring the trajectory correspond-
ing to each initial locating position of the plurality of initial
locating positions according to the obtained trajectory points
before the each initial locating position and the each initial
locating position.
[0116] In an example, when the computer-readable
instruction is executed by the at least one processor, the step
of obtaining the theoretical channel state information of
trajectory points in the trajectory corresponding to each
initial locating position by calculating according to the
position of the base station includes: obtaining the theoreti-
cal channel state information of the trajectory points in the
trajectory corresponding to each initial locating position by
calculating through the following formula:

2n|Pps — pil /i
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[0117] f, denoting a frequency of a communication
signal, and IP,—0p,l denoting a distance between a
terminal at position p, and the base station at position
Pgs.
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[0118] In an example, when the computer-readable
instruction is executed by the at least one processor, the step
of determining the target locating position from the plurality
of initial locating positions according to the theoretical
channel state information and the actual channel state infor-
mation includes: constructing a target search function
according to the theoretical channel state information and
the actual channel state information; acquiring a hologram
of the region to be located according to the target search
function; and determining the target locating position from
the plurality of initial locating positions according to the
hologram.

[0119] In an example, when the computer-readable
instruction is executed by the at least one processor, the step
of constructing the target search function according to the
theoretical channel state information and the actual channel
state information includes: constructing a following form of
the target search function according to the theoretical chan-
nel state information and the actual channel state informa-
tion:

OSF i yyminy Nexp jsCsty-2Cst; »

[0120] p(x.y) denoting an initial locating position, OSF,
&y denoting the target search function at the initial
locating position p(x,y), i=1,2,3, . . . N, N denoting the
number of trajectory points in a corresponding trajec-
tory, ZCSI, denoting the actual channel state informa-
tion, and ZCSI, , denoting the theoretical channel state
information.

[0121] In an example, when the computer-readable
instruction is executed by the at least one processor, the step
of determining the plurality of the initial locating positions
in the region to be located includes: determining the region
to be located and a position sampling granularity, and
acquiring the plurality of initial locating positions according
to the region to be located and the position sampling
granularity.

[0122] Those of ordinary skill in the art can understand
that all or some of flows for implementing the methods in the
examples described above can be implemented by instruct-
ing related hardware through the computer-readable instruc-
tion. The computer-readable instruction can be stored in one
non-volatile computer-readable storage medium. The com-
puter-readable instruction can include the flows in the
example of each method described above when executed.
Any reference to the memory, storage, databases, or other
medium used in each example provided by the disclosure
can include the non-volatile and/or volatile memory. The
non-volatile memory can include a read-only memory
(ROM), a programmable ROM (PROM), an electrically
programmable ROM (EPROM), an electrically erasable
programmable ROM (EEPROM), or a flash memory. The
volatile memory can include a random access memory
(RAM) or an external cache. By way of illustration rather
than limitation, the RAM is available in many forms such as
a static RAM (SRAM), a dynamic RAM (DRAM), a syn-
chronous DRAM (SDRAM), a double data rate SDRAM
(DDRSDRAM), an enhanced SDRAM (ESDRAM), a syn-
chlink DRAM (SLDRAM), a rambus direct RAM
(RDRAM), a direct rambus dynamic RAM (DRDRAM),
and a rambus dynamic RAM (RDRAM).

[0123] All technical features in the above examples can be
combined with one another randomly. In order to make the
description concise, not all possible combinations of all the
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technical features in the above examples are described.
However, as long as there is no contradiction between the
combinations of these technical features, the combinations
should be deemed as falling within the scope of the descrip-
tion.

[0124] The above examples only express several embodi-
ments of the disclosure, and the description thereof is
specific and detailed, but should not be interpreted as
limiting the scope of the invention patent. It should be noted
that those of ordinary skill in the art can also make several
improvements and modifications without departing from the
concept of the disclosure, and these improvements and
modifications should all fall within the scope of protection
of the disclosure. Therefore, the scope of protection of the
patent of the disclosure should be defined by the claims.

What is claimed is:

1. A method for locating a terminal, comprising:

reading speed information;
determining a plurality of initial locating positions in a
region to be located, and respectively obtaining a
trajectory corresponding to each initial locating posi-
tion of the plurality of initial locating positions by
calculating according to the speed information;

acquiring a position of a base station, and obtaining
theoretical channel state information of trajectory
points in the trajectory corresponding to each initial
locating position by calculating according to the posi-
tion of the base station;

acquiring actual channel state information of the trajec-

tory points in the trajectory corresponding to each
initial locating position; and

determining a target locating position from the plurality of

initial locating positions according to the theoretical
channel state information and the actual channel state
information.

2. The method as claimed in claim 1, wherein respectively
obtaining the trajectory corresponding to each initial locat-
ing position of the plurality of initial locating positions by
calculating according to the speed information comprises:

Acquiring a reading interval of channel state information;

and

obtaining trajectory points before each initial locating

position of the plurality of initial locating positions by
calculating according to the speed information and the
reading interval, and acquiring the trajectory corre-
sponding to each initial locating position of the plural-
ity of initial locating positions according to the
obtained trajectory points before the each initial locat-
ing position and the each initial locating position.

3. The method as claimed in claim 1, wherein obtaining
the theoretical channel state information of trajectory points
in the trajectory corresponding to each initial locating posi-
tion by calculating according to the position of the base
station comprises:

obtaining the theoretical channel state information of the

trajectory points in the trajectory corresponding to each
initial locating position by calculating through follow-
ing formula:
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f; denoting a frequency of a communication signal, and
IPzs—p;! denoting a distance between a terminal at
position p; and the base station at position Pgg.

4. The method as claimed in claim 1, wherein determining
the target locating position from the plurality of initial
locating positions according to the theoretical channel state
information and the actual channel state information com-
prises:

constructing a target search function according to the
theoretical channel state information and the actual
channel state information;

acquiring a hologram of the region to be located accord-
ing to the target search function; and

determining the target locating position from the plurality
of initial locating positions according to the hologram.

5. The method as claimed in claim 4, wherein constructing
the target search function according to the theoretical chan-
nel state information and the actual channel state informa-
tion comprises:

constructing a following form of the target search func-
tion according to the theoretical channel state informa-
tion and the actual channel state information:

OSF =i £ Vexp j(£CSI-2CSl )l

p(x,y) denoting an initial locating position, OSF,, ,,
denoting the target search function at the initial locating
position p(x.y), i=1,2,3, . . . N, N denoting the number
of trajectory points in a corresponding trajectory,
ZCSI; denoting actual channel state information, and
ZCSI, , denoting theoretical channel state information.

6. The method as claimed in claim 1, wherein determining
the plurality of the initial locating positions in the region to
be located comprises:

determining the region to be located and a position
sampling granularity, and acquiring the plurality of
initial locating positions according to the region to be
located and the position sampling granularity.

7-8. (canceled)

9. A computer device, comprising a memory and at least
one processor, the memory storing a computer-readable
instruction, and when executed by the at least one processor,
the computer-readable instruction causing the at least one
processor to execute following actions:

reading speed information;

determining a plurality of initial locating positions in a
region to be located, and respectively obtaining a
trajectory corresponding to each initial locating posi-
tion of the plurality of initial locating positions by
calculating according to the speed information;

acquiring a position of a base station, and obtaining
theoretical channel state information of trajectory
points in the trajectory corresponding to each initial
locating position by calculating according to the posi-
tion of the base station;

acquiring actual channel state information of the trajec-
tory points in the trajectory corresponding to each
initial locating position; and

determining a target locating position from the plurality of
initial locating positions according to the theoretical
channel state information and the actual channel state
information.

10. The computer device as claimed in claim 9, wherein

when the computer-readable instruction is executed by the at
least one processor, respectively obtaining the trajectory
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corresponding to each initial locating position of the plural-
ity of initial locating positions by calculating according to
the speed information comprises:

acquiring a reading interval of channel state information;

and

obtaining trajectory points before each initial locating

position of the plurality of initial locating positions by
calculating according to the speed information and the
reading interval, and acquiring the trajectory corre-
sponding to each initial locating position of the plural-
ity of initial locating positions according to the
obtained trajectory points before the each initial locat-
ing position and the each initial locating position.

11. The computer device as claimed in claim 9, wherein
when the computer-readable instruction is executed by the at
least one processor, obtaining the theoretical channel state
information of trajectory points in the trajectory correspond-
ing to each initial locating position by calculating according
to the position of the base station comprises:

obtaining the theoretical channel state information of the

trajectory points in the trajectory corresponding to each
initial locating position by calculating through follow-
ing formula:

2n|Pps — pil /i
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f, denoting a frequency of a communication signal, and
IPzs—p;! denoting a distance between a terminal at
position p, and the base station at position P.

12. The computer device as claimed in claim 9, wherein
when the computer-readable instruction is executed by the at
least one processor, determining the target locating position
from the plurality of initial locating positions according to
the theoretical channel state information and the actual
channel state information comprises:

constructing a target search function according to the
theoretical channel state information and the actual
channel state information;

acquiring a hologram of the region to be located accord-
ing to the target search function; and

determining the target locating position from the plurality
of initial locating positions according to the hologram.

13. The computer device as claimed in claim 12, wherein
when the computer-readable instruction is executed by the at
least one processor, constructing the target search function
according to the theoretical channel state information and
the actual channel state information comprises:

constructing a following form of the target search func-
tion according to the theoretical channel state informa-
tion and the actual channel state information:

OSF, Pa=IEi Vexp j(£CSI-2CSI )

p(x,y) denoting an initial locating position, OSF,,
denoting the target search function at the initial locating
position p(x.y), i=1,2,3, . . . N, N denoting the number
of trajectory points in a corresponding trajectory,
ZCSI,; denoting actual channel state information, and
ZCSI; ,denoting theoretical channel state information.

14. The computer device as claimed in claim 9, wherein

when the computer-readable instruction is executed by the at
least one processor, determining the plurality of initial
locating positions in the region to be located comprises:
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determining the region to be located and a position
sampling granularity, and acquiring the plurality of
initial locating positions according to the region to be
located and the position sampling granularity.

15. A non-volatile computer-readable storage media, stor-
ing a computer-readable instruction, when executed by at
least one processor, the computer-readable instruction caus-
ing the at least one processor to execute following actions:

reading speed information;
determining a plurality of initial locating positions in a
region to be located, and respectively obtaining a
trajectory corresponding to each initial locating posi-
tion of the plurality of initial locating positions by
calculating according to the speed information;

acquiring a position of a base station, and calculating
theoretical channel state information of trajectory
points in the trajectory corresponding to each initial
locating position according to the position of the base
station;

acquiring actual channel state information of the trajec-

tory points in the trajectory corresponding to each
initial locating position; and

determining a target locating position from the plurality of

initial locating positions according to the theoretical
channel state information and the actual channel state
information.

16. The storage media as claimed in claim 15, wherein
when the computer-readable instruction is executed by the at
least one processor, respectively obtaining the trajectory
corresponding to each initial locating position of the plural-
ity of initial locating positions by calculating according to
the speed information comprises:

acquiring a reading interval of channel state information;

and

obtaining trajectory points before each initial locating

position of the plurality of initial locating positions by
calculating according to the speed information and the
reading interval, and acquiring the trajectory corre-
sponding to each initial locating position of the plural-
ity of initial locating positions according to the
obtained trajectory points before the each initial locat-
ing position and the each initial locating position.

17. The storage media as claimed in claim 15, wherein
when the computer-readable instruction is executed by the at
least one processor, obtaining the theoretical channel state
information of trajectory points in the trajectory correspond-
ing to each initial locating position by calculating according
to the position of the base station comprises:

obtaining the theoretical channel state information of the

trajectory points in the trajectory corresponding to each
initial locating position by calculating through follow-
ing formula:

2n|Pps — pilfi
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f; denoting a frequency of a communication signal, and
IPzs—p;! denoting a distance between a terminal at
position p, and the base station at position P.
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18. The storage media as claimed in claim 15, wherein
when the computer-readable instruction is executed by the at
least one processor, determining the target locating position
from the plurality of initial locating positions according to
the theoretical channel state information and the actual
channel state information comprises:

constructing a target search function according to the

theoretical channel state information and the actual
channel state information;

acquiring a hologram of the region to be located accord-

ing to the target search function; and

determining the target locating position from the plurality

of initial locating positions according to the hologram.

19. The storage media as claimed in claim 18, wherein
when the computer-readable instruction is executed by the at
least one processor, constructing the target search function
according to the theoretical channel state information and
the actual channel state information comprises:

constructing a following form of the target search func-

tion according to the theoretical channel state informa-
tion and the actual channel state information:

OSF i yyminy Nexp jsCsip-ccst; "l

p(x,y) denoting an initial locating position, OSF,, .,
denoting the target search function at the initial locating
position p(x.y), i=1,2,3, . . . N, N denoting the number
of trajectory points in a corresponding trajectory,
ZCSI, denoting actual channel state information, and
ZCSI, , denoting theoretical channel state information.

20. The storage media as claimed in claim 15, wherein
when the computer-readable instruction is executed by the at
least one processor, determining the plurality of the initial
locating positions in the region to be located comprises:

determining the region to be located and a position
sampling granularity, and acquiring the plurality of
initial locating positions according to the region to be
located and the position sampling granularity.

21. The method as claimed in claim 2, wherein determin-
ing the target locating position from the plurality of initial
locating positions according to the theoretical channel state
information and the actual channel state information com-
prises:

constructing a target search function according to the
theoretical channel state information and the actual
channel state information;

acquiring a hologram of the region to be located accord-
ing to the target search function; and

determining the target locating position from the plurality
of initial locating positions according to the hologram.

22. The method as claimed in claim 3, wherein determin-
ing the target locating position from the plurality of initial
locating positions according to the theoretical channel state
information and the actual channel state information com-
prises:

constructing a target search function according to the
theoretical channel state information and the actual
channel state information;

acquiring a hologram of the region to be located accord-
ing to the target search function; and

determining the target locating position from the plurality of
initial locating positions according to the hologram.

* * * * *



