POSITIONING METHOD BASED ON 5G AND POSITIONING SYSTEM BASED
ON 5G

FIELD OF THE INVENTION

[0001] The invention relates to communication technology, and specifically to a
high-precision positioning method based on 5G and a high-precision positioning

system based on 5G.

BACKGROUND

[0002] FIG. 1 is a schematic diagram representing a prior art positioning method.

[0003] As shown in FIG. 1, the existing precise positioning solution is assisted by
calibration through additionally installing a number of CORS base stations to achieve
a centimeter level positioning. As shown in FIG. 1, the positioning procedure is as

follows:

as a preparation step, the CROS base station acquires in advance positioning

information from the satellite in real time.
[0004] Step S1: the terminal 10 acquires positioning from satellite 20;
Step S2: the terminal 10 sends positioning information to data center 30;

Step S3: the data center 30 finds out the nearest CROS base station 1 according to the
positioning information and CROS base station distribution information, and sends a

request to the CROS base station 1;

Step S4: after the CROS base station 1 receives the request, the processed real-time
calibration information (including pseudo-range and phase information, station
coordinates, station movement rate vectors, GPS ephemeris, weather data around the

station) is returned to the data center 30;

Step SS5: the data center 30 processes the data to obtain calibration information and

returns the information to the terminal 10;
Step S6: the terminal 10 calibrates the positioning according to the calibration
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information.
[0005] In the prior art solution described above, there are the following problems:

(1) A CORS base station and a data center need to be built additionally, causing

wasting of resources;

(2) Existing terminals are connected in an access manner, and for each access, one
calculation and transmission need to be finished. As the number of terminals increases
significantly, the requirement for the data center is increasingly higher, while the
processing capacity of the data center is limited, only a limited number of terminals
can be precisely positioned, and the increasing of number of base stations also present

a challenge to the processing capacity of the data center;

(3) Due to expensive manufacturing cost, these existing precise positioning services
only face industry clients, the application range is narrow, and the precise positioning

is not roundly popularized.

[0006] The information disclosed in the background section of the invention is
intended merely to enhance the understanding of the overall background of the
invention and should not be taken as an admission or implication in any form that

such information constitutes prior art known to those of ordinary skill in the art.

SUMMARY

[0007] In view of the above issues, the present invention is intended to present a
positioning method based on 5G and a positioning system based on 5G capable of

reducing the positioning cost and realizing high-precision positioning.

[0008] The positioning method based on 5G of one aspect pf the present invention is
implemented by a 5G base station, a satellite and a user terminal, the method

comprises:

a broadcasting step of acquiring positioning information of the 5G base station from
the satellite by the 5G base station, obtaining calibration information based on the
positioning information, and broadcasting outwards the calibration information by the

5G base station;



an initial positioning step of acquiring initial positioning information of the user

terminal from the satellite by the user terminal;

a monitoring step of accessing a nearest 5G base station in real time, monitoring and
acquiring calibration information broadcasted by the nearest 5G base station by the

user terminal; and

a calibration step of calibrating the initial positioning information acquired in the
initial positioning step according to the calibration information acquired in the

monitoring step by the user terminal to obtain positioning result information.

[0009] Optionally, the calibration information includes pseudo-range and phase
information, station coordinates, station movement rate vectors, GPS ephemeris, and

weather data around the station.

[0010] Optionally, in the broadcasting step, the 5G base station uses the difference
of the positioning information acquired from the satellite and the positioning

information of the 5G base station itself as the calibration information.

[0011] The positioning system of a positioning method based on 5G of the present

invention comprises:
a satellite for providing positioning services;

a 5G base station for obtaining positioning information from the satellite in real time
and obtaining calibration information based on the positioning information, and

broadcasting outwards the calibration information;

a user terminal for acquiring initial positioning information of the user terminal from
the satellite, and for acquiring calibration information broadcasted by the 5G base
station, and calibrating the initial positioning information according to the calibration

information to obtain positioning result information.

[0012] Optionally, the calibration information includes pseudo-range and phase
information, station coordinates, station movement rate vectors, GPS ephemeris, and

weather data around the station.

[0013] Optionally, the 5G base station uses the difference of the positioning
information acquired from the satellite and the positioning information of the 5G base

station itself as the calibration information.
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[0014] The vehicle refueling/charging method based on 5G positioning of the

present invention comprises:

a first positioning step of obtaining vehicle position information based on 5G

positioning by a vehicle control system;

a first navigation position obtaining step of sending the vehicle positioning
information to a positioning server by the vehicle control system, and sending the
position of a nearest gas station/charging station to the vehicle control system

according to the vehicle positioning information by the positioning server;

a first navigation step of positioning to the location of the nearest gas station/charging

station according to the navigation by the vehicle control system;

a second positioning step of obtaining the position information of an empty and the
nearest refueling port/charging pile in the nearest gas station/charging station based on

5G positioning by the vehicle control system;

a second navigation step of navigating the vehicle to the nearest refueling
port/charging pile according to the position information of the refueling port/charging
pile by the vehicle control system, and achieving matching of the vehicle and the

refueling terminal/charging pile;

a refueling/charging step of achieving refueling/charging at the nearest refueling

port/charging pile by the vehicle.
[0015] Optionally, the first positioning step comprises:

the 5G base station acquiring positioning information from the satellite, the 5SG base
station comparing the acquired positioning information with the position information
stored by itself, and using the difference of the positioning information and the

position information as a calibration information and broadcasting outwards;
the vehicle control system acquiring initial positioning information from the satellite;

the vehicle control system monitoring the calibration information broadcasted by the

5@G base station of the nearest base station;

the vehicle control system calibrating the initial positioning information according to

the acquired calibration information to obtain vehicle positioning information.



[0016] Optionally, the second positioning step comprises:

the 5G base station acquiring positioning information from the satellite, obtaining
calibration information based on the positioning information, and the 5G base station

broadcasting outwards the calibration information;
the vehicle control system acquiring initial positioning information from the satellite;

the vehicle control system accessing the nearest 5G base station in real time,
monitoring and acquiring calibration information broadcasted by the nearest 5G base

station;

the vehicle control system calibrating the initial positioning information according to

the calibration information, and obtaining vehicle positioning information;

the vehicle control system sending the vehicle positioning information to the 5G base

station;

the 5G base station sending, to the vehicle control system, refueling port/charging pile
positioning information of an empty and the nearest refueling port/charging pile in the

gas station/charging station that is nearest to the vehicle position.

[0017] The computer readable medium of the present invention has stored thereon a
computer program, the computer program, when executed by a processor, implements

the positioning method based on 5G as described above.

[0018] The computer device of the present invention comprises a memory, a
processor, and a computer program stored on the memory and executable on the
processor, wherein the processor, when executing the computer program, implements

the positioning method based on 5G as described above.

[0019] As described above, according to the high-precision positioning method and
system of the invention, the positioning of centimeter level precision can be realized
by utilizing 5G base stations, moreover, there is no need to additionally set the CROS
base station and the data center, thereby the positioning precision can be improved

while reducing the cost of precise positioning.

[0020] Other features and advantages of the methods and apparatus of the present
invention will specifically become apparent or elucidated by the accompanying

drawings incorporated herein and the following detailed description along with the
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accompanying drawings to illustrate certain principles of the present invention.

BRIEF DESCRIPTION OF THE DRAWINGS

[0021] FIG. 1 is a schematic diagram representing a prior art positioning method.

[0022] FIG. 2 is a schematic diagram representing the distribution condition of a 4G

communication base station and 5G communication base stations.

[0023] FIG. 3 is a schematic diagram representing the construction of a positioning

system based on 5G according to a first embodiment of the present invention.

DETAILED DESCRIPTION

[0024] Some of the various embodiments of the invention are introduced in the
following and are intended to provide a basic understanding of the invention. It is not
intended to identify key or critical elements of the invention or to define the scope to

be protected.
[0025] First, a simple illustration is made for 5G communication.

[0026] 5G is the fifth generation communication technology, mainly characterized in
millimeter level wavelength, ultra wide band, ultra high speed and ultra low latency. If
a high frequency band is used for mobile communication, the maximum problem is
that the transmission distance is greatly shortened, and the coverage capacity is
greatly reduced. Therefore, in the 5G communication, to cover the same area, the
number of 5G base stations that need to be establish will greatly exceed the number of

base stations for 4G communication.

[0027] FIG. 2 is a schematic diagram representing the distribution condition of a 4G
communication base station and 5G communication base stations. As shown in FIG. 2,
in 5G communication, the base station distribution is ultra dense as compared to 4G
communication. In the present invention described below, the characteristic of ultra

dense distribution of 5G communication base stations is utilized.

[0028] FIG. 3 is a schematic diagram representing the construction of a positioning

system based on 5G according to a first embodiment of the present invention.
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[0029] As shown in FIG. 3, the positioning system based on 5G of the first
embodiment of the present invention comprises: a satellite 100, 5G base stations 200,
and a user terminal 300. Only 3 base stations are illustrated in FIG. 3, here the number

of 5G base stations is not limited.

[0030] Wherein, the satellite 100 is used to provide positioning services, for
example, providing initial positioning information for the user terminal 300, and the

positioning precision of the initial positioning information is at the meter level.

[0031] The 5G base station 200 is used to broadcast positioning calibration
information including pseudo-range and phase information, station coordinates,
station movement rate vectors, GPS ephemeris, weather data around the station, and

the like.

[0032] The user terminal 100 is used for calculating according to the initial

positioning and calibration information to obtain a final positioning result.

[0033] Next, a detailed process of the positioning method implemented utilizing the
positioning system based on 5G of the first embodiment of the present invention is

illustrated.

[0034] The positioning method implemented utilizing the positioning system based
on 5G according to the first embodiment of the present invention comprises the

following steps:

Step S100: the 5G base station 200 acquires positioning information from the satellite
100 in real time, and the 5G base station 200 processes the acquired positioning
information and broadcast outwards the calibration information (including
pseudo-range and phase information, station coordinates, station movement rate
vectors, GPS ephemeris, weather data around the station, and the like), here, by way
of one example, the so-called calibration information means that the 5G base station
200 itself stores its own precise positioning information, the 5G base station 200
acquires positioning information of the satellite 100 from the satellite 100, and uses
the difference of the precise positioning information of the 5G base station 200 itself

and the positioning information obtained from the satellite as calibration information;

Step S200: the user terminal 300 obtains initial positioning information from the

satellite 100;



Step S300: the user terminal 300 accesses the nearest 5G base station 200 in real time,
and monitors and acquires the calibration information broadcasted by the nearest 5G

base station 200;

Step S400: the user terminal 300 acquires calibration information from the nearest
real-time accessed 5G base station 200, utilizes the calibration information to calibrate
the initial positioning information, obtains precise positioning result information, this
is because the 5G base stations are densely distributed and cover relatively smaller
areas at one 5G base station, in this smaller area, the calibration information of the 5G
base station 200 can be used for calibration of the user terminal 300 located in the
same area because the distance between the 5G base station 200 and the user terminal

300 are smaller and the precisions are almost the same.

[0035] According to the high-precision positioning method and system of the
invention, utilizing the ultra dense networking characteristic of 5G as compared to 4G,
the CORS base stations can be replaced by multiplexing the 5G base station, and the
manufacturing cost of the CORS base station can be reduced. Moreover, there is no
further need to establish a specific data center to collect the information of each
auxiliary base station for processing. At the same time, the calibration information is
no longer acquired by the terminal sending access request to the CORS base station,
but instead the calibration information is processed by the 5G base station and
broadcasted outwards, and the terminal acquires the calibration information by
monitoring. Thus the number of terminals can be processed is no longer dependent on
the processing capacity of the data center. Further, since the 5G base station is
multiplexed, the cost of precise positioning can be reduced, and the application range
can be expanded instead of being limited to being directed only to industry customers

any more.

[0036] Next, an embodiment of a method and system for applying the high-precision
positioning method and system of the present invention to charging of refueling or

charging is illustrated.

[0037] A charging method for refueling or charging based on 5G positioning of an

embodiment of the invention comprises:

Step S1: the vehicle owner issuing a refueling/charging demand through a vehicle



control system,;

Step S2: the 5G base station acquiring positioning information from the satellite, and
the 5G base station processing the acquired positioning information and broadcasting
outwards the calibration information (including pseudo-range and phase information,
station coordinates, station movement rate vectors, GPS ephemeris, weather data

around the station, and the like);

Step S3: the vehicle control system acquiring initial positioning information from the

satellite;

Step S4: the vehicle control system monitoring the calibration information

broadcasted by the 5G base station of the nearest base station;

Step S5: the vehicle control system calibrating the initial positioning information
according to the acquired calibration information to obtain precise vehicle positioning
information, i.e. the vehicle control system obtaining precise vehicle positioning
information according to the distance between the vehicle and the position where the

5G base station is located;

Step S6: the vehicle control system sending the vehicle positioning information to a

positioning server;

Step S7: the positioning server sending the positions of the nearest gas
station/charging station to the vehicle control system according to the vehicle

positioning information;

Step S9: the vehicle control system positioning to the nearest gas station/charging

station according to navigation;

Step S10: the wvehicle being automatically matched with the nearest gas
station/charging station through 5G base stations, e.g., the vehicle being positioned to
the empty and the nearest refueling port/charging pile in the nearest gas
station/charging station, and the vehicle control system prompting the vehicle owner

of the refueling port number/charging pile number;

Step S11: under the condition that the vehicle reaches the respective refueling port
number/charging pile number, achieving matching of the vehicle and the refueling

terminal/charging pile;



Step S12: the oil gun/charging pile opening automatically, and the vehicle owner

being able to carry out self-service refueling/charging;

Step S13: after refueling/charging is finished, the vehicle owner confirming

refueling/charging information on the refueling port/charging pile;

Step S14: the gas station uploading transaction request information such as
refueling/charging cost, position, merchant number, and the like, to the background
system, and the background system completing the transaction according to the

transaction request information.

[0038] Wherein, in step S10, the achieving of automatic matching of the vehicle
with the nearest gas station/charging station through 5G base stations may be
implemented by high-precision positioning utilizing 5G base stations. For example,

the following steps may be comprised:

the 5G base station acquiring positioning information from the satellite, obtaining
calibration information based on the positioning information, and the 5G base station

broadcasting outwards calibration information;
the user terminal acquiring initial positioning information from the satellite;

the vehicle control system accessing the nearest 5G base station in real time,
monitoring and acquiring calibration information broadcasted by the nearest 5G base
station; the vehicle control system calibrating the initial positioning information
according to the -calibration information, and obtaining vehicle positioning

information;

the vehicle control system sending the vehicle positioning information to the 5G base

station; and

the 5G base station sending, to the vehicle control system, refueling port/charging pile
positioning information of the empty and the nearest refueling port/charging pile in

the gas station/charging station that is nearest to the vehicle position.

[0039] In addition, as a variation, the process of obtaining the vehicle positioning
information in the steps S1-S5 described above is implemented by high-precision
positioning utilizing 5G base stations, and, of course, the process may be replaced by,

for example: adding information of the position of the transmitting base station in a
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signal transmitted by the 5G base station, and obtaining precise vehicle positioning
information of the vehicle according to the distance between the vehicle and the

position where the 5G base station is located.

[0040] As described above, with the high-precision positioning by 5G base station,
since the 5G base station is capable of achieving centimeter level positioning, it is
possible to position the vehicle to the empty and the nearest refueling port/charging
pile in the nearest gas station/charging station, thereby bringing great convenience to

the vehicle owner and optimizing the user experience of refueling/charging.

[0041] The above examples mainly illustrate the high-precision positioning method
based on 5G and the high-precision positioning system based on 5G of the present
invention. While only certain embodiments of the present invention have been
described, it should be understood by those of ordinary skill in the art that the present
invention may be practiced in many other forms without departing from its spirit and
scope. Accordingly, the illustrated examples and embodiments are to be considered as
illustrative and not restrictive, and the invention may encompass various
modifications and substitutions without departing from the spirit and scope of the

invention as defined by the appended claims.
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What is claimed is:

1. A positioning method based on 5G, the method being implemented by a 5G

base station, a satellite and a user terminal, and comprising:

a broadcasting step of acquiring positioning information of the 5G base station
from the satellite by the 5G base station, obtaining calibration information based on
the positioning information, and broadcasting outwards the calibration information by

the 5G base station;

an initial positioning step of acquiring initial positioning information of the

user terminal from the satellite by the user terminal;

a monitoring step of accessing a nearest 5G base station in real time,
monitoring and acquiring calibration information broadcasted by the nearest 5G base

station by the user terminal; and

a calibration step of calibrating the initial positioning information acquired in
the initial positioning step according to the calibration information acquired in the

monitoring step by the user terminal to obtain positioning result information.
2. The positioning method based on 5G of claim 1, wherein,

the calibration information includes pseudo-range and phase information,
station coordinates, station movement rate vectors, GPS ephemeris, and weather data

around the station.
3. The positioning method based on 5G of claim 1, wherein,

in the broadcasting step, the 5G base station uses the difference of the
positioning information acquired from the satellite and the positioning information of

the 5G base station itself as the calibration information.
4. A positioning system of a positioning method based on 5G, comprising:
a satellite for providing positioning services;

12



a 5G base station for obtaining positioning information from the satellite in
real time and obtaining calibration information based on the positioning information,

and broadcasting outwards the calibration information; and

a user terminal for acquiring initial positioning information of the user
terminal from the satellite, and for acquiring calibration information broadcasted by
the 5G base station, and calibrating the initial positioning information according to the

calibration information to obtain positioning result information.

5. The positioning system of a positioning method based on 5G of claim 4,

wherein,

the calibration information includes pseudo-range and phase information,
station coordinates, station movement rate vectors, GPS ephemeris, and weather data

around the station.

6. The positioning system of a positioning method based on 5G of claim 4,

wherein,

the 5G base station uses the difference of the positioning information acquired
from the satellite and the positioning information of the 5G base station itself as the

calibration information.
7. A vehicle refueling/charging method based on 5G positioning, comprising:

a first positioning step of obtaining vehicle position information based on 5G

positioning by a vehicle control system;

a first navigation position obtaining step of sending the vehicle positioning
information to a positioning server by the vehicle control system, and sending the
position of a nearest gas station/charging station to the vehicle control system

according to the vehicle positioning information by the positioning server;

a first navigation step of positioning to the location of the nearest gas

station/charging station according to the navigation by the vehicle control system;
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a second positioning step of obtaining the position information of an empty
and the nearest refueling port/charging pile in the nearest gas station/charging station

based on 5G positioning by the vehicle control system;

a second navigation step of navigating the vehicle to the nearest refueling
port/charging pile according to the position information of the refueling port/charging
pile by the vehicle control system, and achieving matching of the vehicle and the

refueling terminal/charging pile; and

a refueling/charging step of achieving refueling/charging at the nearest

refueling port/charging pile by the vehicle.

8. The vehicle refueling/charging method based on 5G positioning of claim 7,

wherein,
the first positioning step comprises:

the 5G base station acquiring positioning information from the satellite, the 5G
base station comparing the acquired positioning information with the position
information stored by itself, and using the difference of the positioning information

and the position information as a calibration information and broadcasting outwards;

the vehicle control system acquiring initial positioning information from the

satellite;

the vehicle control system monitoring the calibration information broadcasted

by the 5G base station of the nearest base station; and

the vehicle control system calibrating the initial positioning information
according to the acquired calibration information to obtain vehicle positioning

information.

9. The vehicle refueling/charging method based on 5G positioning of claim 7,

wherein,

the second positioning step comprises:
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the 5G base station acquiring positioning information from the satellite,
obtaining calibration information based on the positioning information, and the 5G

base station broadcasting outwards the calibration information;

the vehicle control system acquiring initial positioning information from the

satellite;

the vehicle control system monitoring and acquiring calibration information

broadcasted by the 5G base station of the nearest base station;

the vehicle control system calibrating the initial positioning information
according to the calibration information, and obtaining vehicle positioning

information;

the vehicle control system sending the vehicle positioning information to the

5G base station; and

the 5G base station sending, to the vehicle control system, refueling
port/charging pile positioning information of an empty and the nearest refueling
port/charging pile in the gas station/charging station that is nearest to the vehicle

position.

10. A computer readable medium having stored thereon a computer program,

wherein,

the computer program, when executed by a processor, implements the

positioning method based on 5G according to any one of claims 1-3.

11. A computer device comprising a memory, a processor, and a computer
program stored on the memory and executable on the processor, wherein the
processor, when executing the computer program, implements the positioning method

based on 5G according to any one of claims 1-3.
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