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(57) Abstract: The present application relates to the technical field of unmanned aerial vehicles, and discloses a beacon, a beacon
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The beacon comprises patterns of at least three levels: a first-level
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mutually different second-level patterns and the at least two mutually different third-level patterns are scattered and superimposed on
the first-level pattern, and there is no overlap between any two of the at least two mutually different second-level patterns and the at

least two mutually different three-level patterns. The area of each s

econd-level pattern is smaller than that of the first-level pattern, and

the area of each third-level pattern is smaller than the area of the second-level pattern.

[ L& 5]



WO 2023/274321 AT {100 A0 0000 0P

SG, SK, SL, ST, SV, SY, TH, TJ, TM, TN, TR, TT, TZ,
UA, UG, US, UZ, VC, VN, WS, ZA, ZM, ZW.

(84) IBEE (RN FIEY, ZRkEG—Fr {4t HhXx
f£3) : ARIPO (BW, GH, GM, KE, LR, LS, MW, MZ,
NA, RW, SD, SL, ST, SZ, TZ, UG, ZM, ZW), EXIF (AM,
AZ, BY, KG, KZ, RU, TJ, TM), Ek¥ll (AL, AT, BE, BG,
CH, CY, CZ, DE, DK, EE, ES, FI, FR, GB, GR, HR, HU,
IE, IS, IT, LT, LU, LV, MC, MK, MT, NL, NO, PL, PT,
RO, RS, SE, SI SK, SM, TR), OAPI (BF, BJ, CF, CG, CI,
CM, GA, GN, GQ, GW, KM, ML, MR, NE, SN, TD, TG).

KERR
— B E PR IR A2 ().

G WE: KPFRIFT —MEW. BIRERTTE GRERCREN LA BT TANERME. &
WEEED =G EE: — D —EE. 2SR AMEN ZHEEMZE DA T AR =
L Ko, ZOWATAMAEN HEBEME DRI AMAN =SEE>HENE—FEE
L, Z2OWAEAMEN ZEEMELHADAHRAN=HEEPHEENITERZEAFAER
B, “HEBNIRANT RN, =R T g R




10

15

20

25

30

1

BEACON, BEACON GENERATION METHOD, BEACON GENERATION
APPARATUS, AND DEVICE

CROSS REFERENCE TO RELATED APPLICATION

[0001] This application claims priority to Chinese Patent Application No. 202110750123.7,
entitled “BEACON, BEACON GENERATION METHOD, BEACON GENERATION
APPARATUS, AND DEVICE”, and filed on July 2, 2021, which is incorporated herein by

reference in its entirety.

TECHNICAL FIELD

[0002] Embodiments of this application relate to the technical field of unmanned aerial vehicles,
and in particular to a beacon, a beacon generation method, a beacon generation apparatus, and

a device.

BACKGROUND

[0003] With development of unmanned aerial vehicle technology, the application fields of
unmanned aerial vehicles have become broader. Accurate landing of unmanned aerial vehicles
is a crucial link in unmanned aerial vehicle delivery. Therefore, a beacon generation method is
required to generate a high-reliability beacon for guiding the unmanned aerial vehicle to

accurately land, so as to guarantee accurate landing of the unmanned aerial vehicles.

SUMMARY

[0004] Embodiments of this application provide a beacon, a beacon generation method, a
beacon generation apparatus, and a device. The technical solution is as follows.

[0005] In one aspect, an embodiment of this application provides a beacon. The beacon includes
at least three levels of patterns:

[0006] one first-level pattern, at least two different second-level patterns, and at least two
different third-level patterns,

[0007] where the at least two different second-level patterns and the at least two different third-

level patterns are dispersedly superposed above the first-level pattern, and any two of the at
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least two different second-level patterns and the at least two different third-level patterns are
not overlapped;

[0008] an area of the second-level pattern is less than that of the first-level pattern, and an area
of the third-level pattern is less than that of the second-level pattern; and

[0009] a diameter of a circumcircle capable of accommodating the at least two second-level
patterns is 2-6 times a diameter of a circumcircle capable of accommodating the at least two
third-level patterns.

[0010] In a possible implementation, the first-level pattern is obtained based on a reference
code, the second-level pattern is obtained based on a second-level code, and the third-level
pattern is obtained based on a third-level code,

[0011] where the second-level code is derived from at least one first code, the at least one first
code is obtained based on the reference code, and the third-level code is derived from a first
code, different from the second-level code, in the at least one first code; and

[0012] a distance between any two of the at least one first code and the reference code is not
less than a first distance, and the first code is consistent to the reference code in number of
digits.

[0013] In a possible implementation, the area of the first-level pattern is 9-36 times the area of
the second-level pattern, and the area of the second-level pattern is 3-9 times the area of the
third-level pattern.

[0014] In a possible implementation, the beacon includes one first-level pattern, four second-
level patterns and five third-level patterns;

[0015] one second-level pattern is respectively superposed above a left, bottom, right and
middle of the first-level pattern, and the five third-level patterns are superposed above a top of
the first-level pattern in a shape of triangle;

[0016] or, one second-level pattern is respectively superposed above the top, bottom, left and
right of the first-level pattern, and the five third-level patterns are superposed above the middle
of the first-level pattern in a shape of triangle.

[0017] In another aspect, an embodiment of this application provides a beacon generation
method, including:

[0018] acquiring a first-level code;

[0019] acquiring a reference code based on the first-level code, a number of digits of the

reference code being greater than that of the first-level code;
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[0020] processing the reference code based on a first distance to obtain at least one first code,
a distance between any two of the at least one first code and the reference code being not less
than the first distance, and the first code being consistent to the reference code in number of
digits;

[0021] acquiring a first-level pattern based on the reference code, and acquiring a second-level
pattern based on a second-level code, the second-level code being derived from at least one of
the first codes; and

[0022] generating a beacon based on the first-level pattern and the second-level pattern.

[0023] In a possible implementation, the first-level code includes a first digit and a second digit;
and

[0024] the acquiring a reference code based on the first-level code includes:

[0025] filling digits into the first-level code to obtain the reference code, either of the first digit
and the second digit being adopted for filling.

[0026] In a possible implementation, the processing the reference code based on a first distance
to obtain at least one first code includes:

[0027] acquiring a first candidate code based on the reference code, the first candidate code
being consistent to the reference code in number of digits, and a distance between the first
candidate code and the reference code being not less than the first distance;

[0028] acquiring, based on the first candidate code, at least one second candidate code, the
second candidate code being consistent to the first candidate code in number of digits;

[0029] acquiring, in response to a distance between the at least one second candidate code and
the first candidate code being not less than the first distance, at least one third candidate code
based on the reference code, the third candidate code being consistent to the reference code in
number of digits; and

[0030] making, in response to a distance between the at least one third candidate code and the
first candidate code being not less than the first distance, the first candidate code as the first
code.

[0031] In a possible implementation, the acquiring, based on the first candidate code, at least
one second candidate code includes:

[0032] generating an intermediate pattern corresponding to the first candidate code;

[0033] performing first rotation transformation on the intermediate pattern corresponding to the

first candidate code to obtain at least one first candidate pattern; and
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[0034] acquiring a code respectively corresponding to each of the at least one first candidate
pattern as a second candidate code.

[0035] In a possible implementation, the acquiring, in response to a distance between the at
least one second candidate code and the first candidate code being not less than the first distance,
at least one third candidate code based on the reference code includes:

[0036] acquiring, in response to the distance between the at least one second candidate code
and the first candidate code being not less than the first distance, and the first candidate code
being a first candidate code acquired based on the reference code, at least one third candidate
code based on the reference code; and

[0037] acquiring, in response to the distance between the at least one second candidate code
and the first candidate code being not less than the first distance, and the first candidate code
being not a first candidate code acquired based on the reference code, at least one third candidate
code based on the reference code and a candidate code acquired before the first candidate code.
[0038] In a possible implementation, the acquiring a first-level code includes:

[0039] acquiring a random number code;

[0040] processing the random number code based on a second distance to obtain at least one
second code, a distance between any two of the at least one second code and the random number
code being not less than the second distance, and the second code being consistent to the random
number code in number of digits; and

[0041] determining the first-level code among the random number code and the at least one
second code.

[0042] In a possible implementation, the method further includes:

[0043] acquiring a candidate pattern based on the number of digits of the reference code, the
candidate pattern being composed of grids, and a number of the grids included in the candidate
pattern being consistent to the number of digits of the reference code; and

[0044] the acquiring a first-level pattern based on the reference code includes:

[0045] filling, according to a target sequence, digits included in the reference code into the grids
included in the candidate pattern, such that an intermediate pattern corresponding to the
reference code is obtained; and

[0046] performing, based on a first color and a second color, color rendering on the intermediate
pattern corresponding to the reference code to obtain the first-level pattern.

[0047] In a possible implementation, the acquiring a second-level pattern based on a second-
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[0048] filling, according to the target sequence, digits included in the second-level code into
the grids included in the candidate pattern, such that an intermediate pattern corresponding to
the second-level code is obtained;

[0049] performing, based on the first color and the second color, color rendering on the
intermediate pattern corresponding to the second-level code to obtain a first pattern; and
[0050] adjusting an area of the first pattern to obtain the second-level pattern, an area of the
second-level pattern being less than that of the first-level pattern.

[0051] In a possible implementation, the generating a beacon based on the first-level pattern
and the second-level pattern includes:

[0052] acquiring a third-level pattern based on a third-level code, the third-level code being
derived from a first code, different from the second-level code, in the at least one first code, and
an area of the third-level pattern being less than that of the second-level pattern; and

[0053] superposing the second-level pattern and the third-level pattern above the first-level
pattern to obtain the beacon, the second-level pattern and the third-level pattern being not
overlapped.

[0054] In another aspect, an embodiment of this application provides a beacon generation
apparatus, including:

[0055] a first acquisition module, configured to acquire a first-level code;

[0056] a second acquisition module, configured to acquire a reference code based on the first-
level code, a number of digits of the reference code being greater than that of the first-level
code;

[0057] a processing module, configured to process the reference code based on a first distance
to obtain at least one first code, a distance between any two of the at least one first code and the
reference code being not less than the first distance, and the first code being consistent to the
reference code in number of digits;

[0058] a third acquisition module, configured to acquire a first-level pattern based on the
reference code, and acquire a second-level pattern based on a second-level code, the second-
level code being derived from at least one of the first codes; and

[0059] a generation module, configured to generate a beacon based on the first-level pattern
and the second-level pattern.

[0060] In a possible implementation, the first-level code includes a first digit and a second digit;
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[0061] the second acquisition module is configured to fill digits into the first-level code to
obtain the reference code, either of the first digit and the second digit being adopted for filling.
[0062] In another aspect, an embodiment of this application provides a computer device,
including a processor and a memory. The memory stores at least one program code. The at least
one program code is loaded and executed by a central processing unit so as to implement any
above beacon generation method by the computer device.

[0063] In another aspect, a computer-readable storage medium is further provided. The
computer-readable storage medium stores at least one program code. The at least one program
code is loaded and executed by a central processing unit so as to implement any above beacon
generation method by a computer.

[0064] In another aspect, a computer program or computer program product is further provided.
The computer program or computer program product stores at least one computer instruction.
The at least computer instruction is loaded and executed by a central processing unit so as to
implement any above beacon generation method by a computer.

[0065] A beacon provided by an embodiment of this application includes at least three levels
of patterns, including one first-level pattern, at least two second-level patterns, and at least two
third-level patterns, where the at least two second-level patterns and the at least two third-level
patterns are dispersedly superposed above the first-level pattern, any two of the at least two
second-level patterns and the at least two third-level patterns are not overlapped, an area of the
second-level pattern is less than that of the first-level pattern, and an area of the third-level
pattern is less than that of the second-level pattern. The beacon includes a plurality of second-
level patterns and third-level patterns which are all different, such that the beacon can still be
recognized even in dirty or shadowy situations. Through the at least three levels of patterns, it
is ensured that an unmanned aerial vehicle can recognize the beacon in the process from taking-

off to landing, thereby guiding the unmanned aerial vehicle to accurately land more reliably.

BRIEF DESCRIPTION OF THE DRAWINGS

[0066] To describe the technical solutions of embodiments of this application more clearly, the
following briefly introduces the drawings required for describing the embodiments. Apparently,
the drawings in the following description show only some embodiments of this application, and

a person of ordinary skill in the art may still derive other drawings from these drawings without
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[0067] FIG. 1 is a schematic diagram showing an implementation environment of a beacon
generation method according to an embodiment of this application;

[0068] FIG. 2 is a flowchart of a beacon generation method according to an embodiment of this
application;

[0069] FIG. 3 is a schematic diagram of an intermediate pattern corresponding to a first target
code according to an embodiment of this application;

[0070] FIG. 4 is a schematic diagram of a first target pattern according to an embodiment of
this application;

[0071] FIG. 5 is a schematic diagram of an intermediate pattern corresponding to a random
number code according to an embodiment of this application;

[0072] FIG. 6 is a schematic diagram of a second target pattern according to an embodiment of
this application;

[0073] FIG. 7 is a schematic diagram showing a process of acquiring a reference code according
to an embodiment of this application;

[0074] FIG. 8 is a schematic diagram of an intermediate pattern corresponding to a first
candidate code according to an embodiment of this application;

[0075] FIG. 9 is a schematic diagram of a first candidate pattern according to an embodiment
of this application;

[0076] FIG. 10 is a schematic diagram of an intermediate pattern corresponding to a reference
code according to an embodiment of this application;

[0077] FIG. 11 is a schematic diagram of a second candidate pattern according to an
embodiment of this application;

[0078] FIG. 12 is a schematic diagram of a first-level pattern according to an embodiment of
this application;

[0079] FIG. 13 is a schematic diagram of a beacon according to an embodiment of this
application;

[0080] FIG. 14 is a schematic diagram of a beacon according to an embodiment of this
application;

[0081] FIG. 15 is a schematic structural diagram of a beacon generation apparatus according to
an embodiment of this application;

[0082] FIG. 16 is a schematic structural diagram of an electronic device according to an
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embodiment of this application; and
[0083] FIG. 17 is a schematic structural diagram of a server according to an embodiment of this

application.

DETAILED DESCRIPTION

[0084] To make the objectives, technical solutions and advantages of this application clearer,
implementations of this application are further described in detail with reference to the drawings.
[0085] Before introducing a beacon and a beacon generation method provided by embodiments
of this application, the application scenario of the embodiments of this application is first briefly
introduced. Along with constant development of the unmanned aerial vehicle technology, the
application fields of unmanned aerial vehicles are increasingly wide. Accurate landing of the
unmanned aerial vehicles is a crucial link in unmanned aerial vehicle delivery. To make the
unmanned aerial vehicle accurately and safely land at an assigned position, a beacon is placed
at the assigned position and consists of a first-level pattern and second-level patterns (at least
one second-level pattern is nested in one first-level pattern). A flight altitude of the unmanned
acrial vehicle indicated by the first-level pattern is larger than a flight altitude of the unmanned
acrial vehicle indicated by the second-level patterns. After detecting and recognizing the beacon,
the unmanned aerial vehicle in the air may land at the preset position by adjusting a descent
speed and a descent direction based on a recognized beacon. However, the beacon patterns are
likely to be stained due to long-term exposure, and the beacon patterns may be inaccurately
recognized or cannot be recognized due to shadows generated by surrounding objects shielding
sunlight, which causes difficulty in accurate landing of the unmanned aerial vehicle. Further,
the difference in area of the first-level pattern and the second-level patterns is also a challenging
aspect in design, and improper processingis likely to cause the problem of inaccurate landing
regardless of a large difference or a small difference. Therefore, the beacon generation method
provided by an embodiment of this application is required to generate a high-reliability beacon
for guiding the unmanned aerial vehicle to accurately land.

[0086] FIG. 1 is a schematic diagram showing an implementation environment of a beacon
generation method according to an embodiment of this application. As shown in FIG. 1, the
implementation environment includes: a computer device 101.

[0087] The computer device 101 may be an electronic device, or a server, which is not limited

by this embodiment of this application. The computer device 101 is configured to execute the
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beacon generation method provided by this embodiment of this application.

[0088] When the computer device 101 is the electronic device, the electronic device may be at
least one of a smart phone, a game console, a desk computer, a tablet, an ebook reader, a moving
picture experts group audio layer III (MP3) player, a moving picture experts group audio layer
IV (MP4) player and a laptop.

[0089] When the computer device 101 is the server, the server may be one server or a server
cluster composed of a plurality of servers, or any one of a cloud computing platform and a
virtualization center, which is not limited by this embodiment of this application. The server
may be in communication connection with the electronic device through a wired network or a
wireless network. The server may have functions of data processing, data storage and data
receiving and transmitting. Of course, the server may also have other functions, which is not
limited by this embodiment of this application.

[0090] Based on the above implementation environment, this embodiment of this application
provides the beacon generation method. Taking a flowchart of a beacon generation method
according to an embodiment of this application in FIG. 2 as an example, the method may be
executed by the computer device 101 in FIG. 1. As shown in FIG. 2, the method includes
following steps:

[0091] Step 201: A first-level code is acquired.

[0092] In a possible implementation, the process of acquiring the first-level code is as follows:
a random number code is acquired, and processed based on a second distance to obtain at least
one second code, and the first-level code is determined in the random number code and the at
least one second code. The at least one second code and the random number code are consistent
in number of digits, and a distance between any two of the at least one second code and the
random number code is not less than the second distance.

[0093] The random number code includes a first digit and a second digit, and may be
determined by a user, or automatically generated by the computer device based on a random
number generator, which is not limited by this embodiment of this application. The first digit
and the second digit may be any two different digits, which is not limited by this embodiment
of this application. For example, the first digit is 0, and the second digitis 1. The second distance
is set by the user, or adjusted according to the application scenario, and the second distance is
any distance greater than zero and less than the number of digits of the random number code,

and this embodiment of this application does not limit the second distance. The number of digits
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of the random number code is not less than 4. For example, the number of digits of the random
number code is 16, and the second distance is 3.

[0094] Exemplarily, the random number code is 16 digits long, and the random number code is
1010010100000011.

[0095] In a possible implementation, a distance between the second code and the random
number code may be the Hamming distance, or other distances, which is not limited by this
embodiment of this application. This embodiment of this application illustrates the distance by
the Hamming distance. The Hamming distance is used in data transmission error control coding,
and is a concept used for representing the number of different corresponding bits between two
codes identical in length. The Hamming distance determining process is as follows: xor
operation is performed on the two codes, the number of digit 1 in a result is counted, and the
number of 1Is in the result is the Hamming distance between the two codes.

[0096] In a possible implementation, the random number code is processed based on the second
distance. The process of obtaining the at least one second code includes following step 2011 to
step 2014.

[0097] Step 2011: A first target code is acquired based on the random number code and is
consistent to the random number code in number of digits, and a distance between the first
target code and the random number code is not less than the second distance.

[0098] In a possible implementation, after the random number code is acquired, digits included
in the random number code are modified to obtain the first target code, the first target code is
consistent to the random number code in number of digits, and the distance between the first
target code and the random number code is not less than the second distance.

[0099] Exemplarily, the second distance is 5, the random number code is 1010010100000011,
and the random number code is processed to obtain the first target code 1010110101101111.
The first target code is consistent to the random number code in number of digits, and the
distance between the first target code and the random number code is 5.

[0100] Step 2012: At least one second target code is acquired based on the first target code, and
the second target code is consistent to the first target code in number of digits.

[0101] In a possible implementation, the process of acquiring at least one second target code
based on the first target code is as follows: an intermediate pattern corresponding to the first
target code is generated. First rotation transformation is performed on the intermediate pattern

corresponding to the first target code to obtain at least one first target pattern. A code
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respectively corresponding to each of the at least one first target pattern is acquired. The code
respectively corresponding to each of the at least one first target pattern serves as a second
target code. A first rotation transformation angle includes at least one of 90 degrees, 180 degrees
and 270 degrees.

[0102] In a possible implementation, the process of generating an intermediate pattern
corresponding to the first target code is as follows: a target pattern is acquired based on the
number of digits of the first target code, and is composed of grids, and the number of the grids
included in the target pattern is consistent to the number of digits of the first target code. Digits
included in the first target code are filled into the target pattern according to a target sequence,
such that an intermediate pattern corresponding to the first target code is obtained.

[0103] The target sequence may be a sequence from left to right and then from top to bottom,
or may be a sequence from top to bottom and then from left to right, or may be other sequences,
which is not limited by this embodiment of this application.

[0104] FIG. 3 illustrates a schematic diagram of an intermediate pattern corresponding to a first
target code according to an embodiment of this application. A figure A in FIG. 3 is a target
pattern, and the target pattern is composed of 16 grids. Digits included in the first target code
are filled into the target pattern according to a target sequence (from left to right and then from
top to bottom), such that an intermediate pattern corresponding to the first target code is
obtained, and a figure B in FIG. 3 is the intermediate pattern corresponding to the first target
code.

[0105] In a possible implementation, when the first rotation transformation angle includes any
one of 90 degrees, 180 degrees and 270 degrees, first rotation transformation is performed on
the intermediate pattern corresponding to the first target code to obtain one first target pattern.
When the first rotation transformation angle includes any two of 90 degrees, 180 degrees and
270 degrees, first rotation transformation is performed on the intermediate pattern
corresponding to the first target code to obtain two first target patterns. When the first rotation
transformation angle includes 90 degrees, 180 degrees and 270 degrees, first rotation
transformation is performed on the intermediate pattern corresponding to the first target code
to obtain three first target patterns.

[0106] FIG. 4 illustrates a schematic diagram of a first target pattern according to an
embodiment of this application. A figure A in FIG. 4 is a first target pattern obtained by rotating
an intermediate pattern corresponding to a first target code by 90 degrees. A figure B in FIG. 4
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is a first target pattern obtained by rotating the intermediate pattern corresponding to the first
target code by 180 degrees. A figure C in FIG. 4 is a first target pattern obtained by rotating the
intermediate pattern corresponding to the first target code by 270 degrees.

[0107] In a possible implementation, the process of acquiring a code respectively
corresponding to each of the at least one first target pattern is as follows: digits included in each
first target pattern are extracted according to a target sequence, and a code corresponding to
each first target pattern is obtained. Exemplarily, the target sequence is a sequence from left to
right and then from top to bottom, digits in the first target pattern are extracted according to the
sequence, and a code corresponding to the first target pattern is obtained.

[0108] A code corresponding to the first target pattern obtained by rotating the intermediate
pattern corresponding to the first target code by 90 degrees is 1011111011011010. A code
corresponding to the first target pattern obtained by rotating the intermediate pattern
corresponding to the first target code by 180 degrees is 1111011010110101. A code
corresponding to the first target pattern obtained by rotating the intermediate pattern
corresponding to the first target code by 270 degrees is 0101101101111101.

[0109] After the code corresponding to each first target pattern is acquired, the code
corresponding to each first target pattern is determined as a second target code, that is, the
second target codes are: 1011111011011010, 1111011010110101, and 0101101101111101.
[0110] Step 2013: In response to the distance between the at least one second target code and
the first target code being not less than the second distance, at least one third target code is
acquired based on the random number code.

[0111] In a possible implementation, after the second target codes are acquired, the distance
between each second target code and the first target code is determined.

[0112] Exemplarily, when the distance is the Hamming distance, the process of determining
the distance between each second target code and the first target code is as follows: xor
operation is performed on the first target code and the second target code, the number of 1s in
a result is counted, and the number of s in the result is determined as the Hamming distance
between the first target code and the second target code.

[0113] In order to make the process of determining the distance between the first target code
and the second target code clearer, taking the first target code being 1010110101101111 and
the second target code being 1011111011011010 as an example, the distance between the first

target code and the second target code is determined through following Table 1.
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Table 1
Firsttargetcode | 1 | O (1 (O (1 1O |10 |1 |1 |01 |1]1]1

Second target

code

Xor operation

result

Hamming distance 8

[0114] Based on Table 1, after xor operation is performed on the first target code and the second
target code, the number of 1s in an obtained result is 8, that is, the Hamming distance between
the first target code and the second target code is 8.

[0115] It needs to be explained that, when there are a plurality of second target codes, the
distance between each second target code and the first target code is required to be determined,
and the process of determining the distance between each second target code and the first target
code is similar to the process of determining the distance between the first target code and the
second target code in Table 1, which is not repeated herein.

[0116] Because the second target code is a code obtained by performing first rotation
transformation on the intermediate pattern corresponding to the first target code, in response to
the distance between the first target code and the at least one second target code being not less
than the second distance, it is indicated that the first target code has large difference and contrast,
and low similarity with itself.

[0117] In a possible implementation, the process of acquiring at least one third target code
based on the random number code is as follows: in response to the distance between the at least
one second target code and the first target code being not less than the second distance and the
first target code being a first target code acquired based on the random number code, at least
one third target code is acquired based on the random number code. In response to the distance
between the at least one second target code and the first target code being not less than the
second distance, and the first target code being not a first target code acquired based on the
random number code, at least one third target code is acquired based on the random number
code and a target code acquired before the first target code. The third target code is consistent
to the random number code in number of digits.

[0118] In a possible implementation, the process of acquiring at least one third target code

based on the random number code is similar to the process of acquiring at least one third target
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code based on the random number code and a target code acquired before the first target code,
and this embodiment of this application only illustrates the process of acquiring at least one
third target code based on the random number code.

[0119] In a possible implementation, the process of acquiring at least one third target code
based on the random number code is as follows: an intermediate pattern corresponding to the
random number code is generated. Second rotation transformation is performed on the
intermediate pattern corresponding to the random number code to obtain at least one second
target pattern. A code respectively corresponding to each of the at least one second target pattern
is acquired. The code respectively corresponding to each of the at least one second target pattern
serves as a third target code. A second rotation transformation angle includes at least one of 0
degree, 90 degrees, 180 degrees and 270 degrees.

[0120] The process of generating an intermediate pattern corresponding to the random number
code is consistent to the process of generating an intermediate pattern corresponding to the first
target code in step 2012, which is not repeated herein. FIG. 5 illustrates a schematic diagram of
an intermediate pattern corresponding to a random number code according to an embodiment
of this application.

[0121] In a possible implementation, after an intermediate pattern corresponding to a random
number code is generated, second rotation transformation is performed on the intermediate
pattern corresponding to the random number code to obtain at least one second target pattern.
FIG. 6 illustrates a schematic diagram of a second target pattern according to an embodiment
of this application. A figure A in FIG. 6 is a second target pattern obtained by rotating the
intermediate pattern corresponding to the random number code by 0 degree, and a figure B in
FIG. 6 is a second target pattern obtained by rotating the intermediate pattern corresponding to
the random number code by 90 degrees. A figure C in FIG. 6 is a second target pattern obtained
by rotating the intermediate pattern corresponding to the random number code by 180 degrees.
A figure D in FIG. 6 is a second target pattern obtained by rotating the intermediate pattern
corresponding to the random number code by 270 degrees.

[0122] In a possible implementation, the process of acquiring a code respectively
corresponding to each of the at least one second target pattern is as follows: digits included in
each second target pattern are extracted according to a target sequence, and a code respectively
corresponding to each second target pattern is obtained. Exemplarily, the target sequence is a

sequence from left to right and then from top to bottom, the digits in the second target pattern
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are extracted according to the target sequence, and a code corresponding to the second target
pattern is obtained.

[0123] The code corresponding to the second target pattern obtained by rotating the
intermediate pattern corresponding to the random number code by 0 degree is consistent to the
random number code. A code corresponding to the second target pattern obtained by rotating
the intermediate pattern corresponding to the random number code by 90 degrees is
0001001010011010. A code corresponding to the second target pattern obtained by rotating the
intermediate pattern corresponding to the random number code by 180 degrees is
1100000010100101. A code corresponding to the second target pattern obtained by rotating the
intermediate pattern corresponding to the random number code by 270 degrees is
0101100101001000.

[0124] After the code corresponding to each second target pattern is acquired, the code
corresponding to each second target pattern is determined as a third target code, that is, the third
target codes are: 1010010100000011, 0001001010011010, 1100000010100101, and
0101100101001000

[0125] In a possible implementation, in response to a second target code in at least one second
target code spaced from the first target code by a distance less than the second distance, there
is no need to perform subsequent steps, and return to step 2011 to re-acquire a first target code
based on the random number code.

[0126] It needs to be explained that, the number of the third target codes acquired based on the
random number code is less than the number of the third target codes acquired based on the
random number code and the target code acquired before the first target code.

[0127] Step 2014: In response to the distance between the at least one third target code and the
first target code being not less than the second distance, the first target code serves as a second
code.

[0128] In a possible implementation, the distance between the third target code and the first
target code is determined, and the process of determining the distance between the third target
code and the first target code is consistent to the process of determining the distance between
the second target code and the first target code in step 2013, which is not repeated herein.
[0129] In a possible implementation, because the third target code is the code obtained by
performing second rotation transformation on the generated code, and in response to the

distance between the first target code and the at least one third target code being not less than
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the second distance, it is indicated that the first target code and other generated codes are large
in difference and contrast, and low in similarity.

[0130] In a possible implementation, in response to a third target code in at least one third target
code spaced from the first target code by a distance less than the second distance, return to step
2011 to re-acquire a first target code based on the random number code.

[0131] It needs to be explained that, based on the random number code, all codes spaced from
the random number code by a distance not less than the second distance are enumerated, and
whether all the enumerated codes satisfy requirements or not, namely whether all the
enumerated codes can serve as second codes or not is determined according to the processes in
step 2011 to step 2014.

[0132] In a possible implementation, when the random number code is 16 digits long, and the
second distance is 5, 37 second codes satistying requirements can be generated based on the
random number code, and a distance between the random number code and any two of the 37
second codes is not less than 5.

[0133] It needs to be further explained that, the number of the acquired second codes is
negatively correlated with the second distance. The larger the second distance is, the fewer the
second codes are acquired. The smaller the second distance is, the more the second codes are
acquired.

[0134] In a possible implementation, the computer device acquires, based on the random

number code, second codes by running a formula (1) and a formula (2) as follows:

H(m{, mf) —t =0, mFed'(mb) (1)
H(mf, m!) —t =0, mi € A(m}) (2).

[0135] In the formula (1) and the formula (2) as above, m! denotes a first target code, m’f

denotes a second target code, A" denotes a first rotation transformation, T denotes a second
distance, and H(mi, m¥) denotes a distance between the first target code and the second
target code. m! denotes a third target code, A denotes a second rotation transformation, m}
denotes the random number code and a target code acquired before the first target code, and
H(mi, mi) denotes a distance between the first target code and the third target code.

[0136] In a possible implementation, after a second code is determined, one of the second code
and the random number code is randomly determined as a first-level code. Or, the second code

and the random number code may also be shown to the user, and the user determines one of the
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random number code and the second code as the first-level code.

[0137] Exemplarily, the random number code serves as the first-level code among the random
number code and the at least one second code, that is, the first-level code is 1010010100000011.
[0138] In step 202, a reference code is acquired based on the first-level code.

[0139] In a possible implementation, after the first-level code is acquired, digit filling
processing is performed on the first-level code to obtain the reference code. Because the first-
level code includes a first digit and a second digit, and either of the first digit and the second
digit is adopted for filling.

[0140] In a possible implementation, the process of processing the first-level code to obtain a
reference code is as follows: digits included in the first-level code are filled into the target
pattern according to a target sequence, such that a pattern corresponding to the first-level code
is obtained. A target number of grids are added to the pattern corresponding to the first-level
code to obtain a first pattern. Digits are filled into blank grids of the first pattern to obtain an
intermediate pattern corresponding to the reference code. Digits included in the intermediate
pattern corresponding to the reference code are extracted according to the target sequence to
obtain the reference code. The target number is any positive integer, which is not limited by
this embodiment of this application.

[0141] FIG. 7 illustrates a schematic diagram showing a process of acquiring a reference code
according to an embodiment of this application. A figure A in FIG. 7 is an intermediate pattern
corresponding to a first-level code. A figure B in FIG. 7 is a first pattern. A figure C in FIG. 7
is an intermediate pattern corresponding to the reference code. The digits filled into blank grids
in the first pattern in FIG. 7 are 1 (the second digit). On that basis, the obtained reference code
is: 1011001101111110010000111. The reference code is 25 digits long, and the number of
digits of the reference code is greater than that of the first-level code.

[0142] It needs to be explained that, 9 grids are added to the middle of the intermediate pattern
corresponding to the first-level code in FIG. 7, and of course, 9 grids may also be added to other
positions of the intermediate pattern corresponding to the first-level code, which is not limited
by this embodiment of this application.

[0143] In step 203, the reference code is processed based on a first distance to obtain at least
one first code.

[0144] In a possible implementation, the process of processing the reference code based on a

first distance to obtain at least one first code includes following step 2031 to step 2034.
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[0145] Step 2031: A first candidate code is acquired based on the reference code and is
consistent to the reference code in number of digits, and a distance between the first candidate
code and the reference code is not less than the first distance.

[0146] In a possible implementation, after the reference code is acquired, digits included in the
reference code are modified to obtain the first candidate code, the first candidate code is
consistent to the reference code in number of digits, and the distance between the first candidate
code and the reference code is not less than the first distance. The distance may be the Hamming
distance, or other distances, which is not limited by this embodiment of this application. The
first distance is a distance greater than zero and less than the number of digits of the reference
code, and the first distance and the second distance may be the same or different, which is not
limited by this embodiment of this application.

[0147] Exemplarily, the  first distance is 7. The reference code is
1011001101111110010000111, and is processed to obtain the first candidate code
1001011011011011010000111. The first candidate code is consistent to the reference code in
number of digits, and the distance between the first candidate code and the reference code is 7.
[0148] Step 2032: At least one second candidate code is acquired based on the first candidate
code, and the second candidate code is consistent to the first candidate code in number of digits.
[0149] In a possible implementation, the process of acquiring at least one second candidate
code based on the first candidate code is as follows: an intermediate pattern corresponding to
the first candidate code is generated. At least one first candidate pattern is obtained by
performing first rotation transformation on the intermediate pattern corresponding to the first
candidate code. A code respectively corresponding to each of the at least one first candidate
pattern is acquired. The code respectively corresponding to each of the at least one first
candidate pattern serves as a second candidate code. A first rotation transformation angle
includes at least one of 90 degrees, 180 degrees and 270 degrees.

[0150] In a possible implementation, the process of generating an intermediate pattern
corresponding to the first candidate code is as follows: a candidate pattern is acquired based on
the number of digits of the first candidate code, and is composed of grids, and the number of
the grids included in the candidate pattern is consistent to the number of digits of the first
candidate code. Digits included in the first candidate code are filled into the candidate pattern
according to a target sequence, such that an intermediate pattern corresponding to the first

candidate code is obtained.
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[0151] FIG. 8 illustrates a schematic diagram of an intermediate pattern corresponding to a first
candidate code according to an embodiment of this application. A figure A in FIG. 8 is a
candidate pattern, and the candidate pattern is composed of 25 grids. Digits included in the first
candidate code are filled into the candidate pattern according to a target sequence, such that the
intermediate pattern corresponding to the first candidate code is obtained, and a figure B in FIG.
8 is the intermediate pattern corresponding to the first candidate code.

[0152] In a possible implementation, when the first rotation transformation angle includes any
one of 90 degrees, 180 degrees and 270 degrees, first rotation transformation is performed on
the intermediate pattern corresponding to the first candidate code to obtain one first candidate
pattern. When the first rotation transformation angle includes any two of 90 degrees, 180
degrees and 270 degrees, first rotation transformation is performed on the intermediate pattern
corresponding to the first candidate code to obtain two first candidate patterns. When the first
rotation transformation angle includes 90 degrees, 180 degrees and 270 degrees, first rotation
transformation is performed on the intermediate pattern corresponding to the first candidate
code to obtain three first candidate patterns.

[0153] FIG. 9 illustrates a schematic diagram of a first candidate pattern according to an
embodiment of this application. A figure A in FIG. 9 is a first candidate pattern obtained by
rotating an intermediate pattern corresponding to a first candidate code by 90 degrees. A figure
B in FIG. 9 is a first candidate pattern obtained by rotating the intermediate pattern
corresponding to the first candidate code by 180 degrees. A figure C in FIG. 9 is a first candidate
pattern obtained by rotating the intermediate pattern corresponding to the first candidate code
by 270 degrees.

[0154] In a possible implementation, the process of acquiring a code respectively
corresponding to each of the at least one first candidate pattern is as follows: digits included in
each first candidate pattern are extracted according to a target sequence, and a code
corresponding to each first candidate pattern is obtained.

[0155] A code corresponding to the first candidate pattern obtained by rotating the intermediate
pattern  corresponding to the first candidate code by 90 degrees s
0101100110111001001110110. A code corresponding to the first candidate pattern obtained
by rotating the intermediate pattern corresponding to the first candidate code by 180 degrees is
1110000101101101101101001. A code corresponding to the first candidate pattern obtained

by rotating the intermediate pattern corresponding to the first candidate code by 270 degrees is
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0110111001001110110011010.

[0156] After the code corresponding to each first candidate pattern is acquired, the code
corresponding to each first candidate pattern is determined as a second candidate code, that is,
the second candidate codes are: 0101100110111001001110110,
1110000101101101101101001, and 0110111001001110110011010.

[0157] Step 2033: In response to the distance between the at least one second candidate code
and the first candidate code being not less than the first distance, at least one third candidate
code is acquired based on the reference code and is consistent to the reference code in number
of digits.

[0158] In a possible implementation, after the second candidate codes are acquired, the distance
between each second candidate code and the first candidate code is determined.

[0159] Exemplarily, when the distance is the Hamming distance, the process of determining
the distance between each second candidate code and the first candidate code is as follows: xor
operation is performed on the first candidate code and the second candidate codes, the number
of 1s in a result is counted, and the number of 1s in the result is determined as the Hamming
distance between the first candidate code and the second candidate codes.

[0160] In order to make the process of determining the distance between the first candidate
code and the second candidate code clearer, taking the first candidate code being
1001011011011011010000111 and the second target code being
0101100110111001001110110 as an example, the distance between the first candidate code

and the second candidate code is determined through following Table 2.

Table 2

First candidate

code

Second candidate

code

Xor operation

result

Hamming distance 14

[0161] Based on Table 2, after the xor operation is performed on the first candidate code and
the second candidate code, the number of 1s in an obtained result is 14, that is, the Hamming

distance between the first candidate code and the second candidate code is 14.
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[0162] It needs to be explained that, when there are a plurality of second candidate codes, the
distance between each second candidate code and the first candidate code is required to be
determined, and the process of determining the distance between each second candidate code
and the first candidate code is similar to the process of determining the distance between the
first candidate code and the second candidate code in Table 2, which is not repeated herein.
[0163] Because the second candidate code is a code obtained by performing first rotation
transformation on the intermediate pattern corresponding to the first candidate code, in response
to the distance between the first candidate code and the at least one second candidate code being
not less than the first distance, it is indicated that the first candidate code has large difference
and contrast, and low similarity with itself.

[0164] In a possible implementation, the process of acquiring at least one third candidate code
based on the reference code is as follows: in response to the distance between the at least one
second candidate code and the first candidate code being not less than the first distance, and the
first candidate code being a first candidate code acquired based on the reference code, at least
one third candidate code is acquired based on the reference code. In response to the distance
between the at least one second candidate code and the first candidate code being not less than
the first distance, and the first candidate code being not a first candidate code acquired based
on the reference code, at least one third candidate code is acquired based on the reference code
and a candidate code acquired before the first candidate code. The third candidate code is
consistent to the reference code in number of digits.

[0165] In a possible implementation, the process of acquiring at least one third candidate code
based on the reference code is similar to the process of acquiring at least one third candidate
code based on the reference code and a candidate code acquired before the first candidate code,
and this embodiment of this application only illustrates the process of acquiring at least one
third candidate code based on the reference code.

[0166] In a possible implementation, the process of acquiring at least one third candidate code
based on the reference code is as follows: an intermediate pattern corresponding to the reference
code is generated. Second rotation transformation is performed on the intermediate pattern
corresponding to the reference code to obtain at least one second candidate pattern. A code
respectively corresponding to each of the at least one second candidate pattern is acquired. The
code respectively corresponding to each of the at least one second candidate pattern serves as a

third candidate code. A second rotation transformation angle includes at least one of 90 degrees,
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180 degrees and 270 degrees.

[0167] The process of generating an intermediate pattern corresponding to the reference code
is consistent to the process of generating an intermediate pattern corresponding to the first
candidate code in step 2032, which is not repeated herein. FIG. 10 illustrates a schematic
diagram of an intermediate pattern corresponding to a reference code according to an
embodiment of this application.

[0168] In a possible implementation, after an intermediate pattern corresponding to a reference
code is generated, second rotation transformation is performed on the intermediate pattern
corresponding to the reference code to obtain at least one second candidate pattern. FIG. 11
illustrates a schematic diagram of a second candidate pattern according to an embodiment of
this application. A figure A in FIG. 11 is a second candidate pattern obtained by rotating an
intermediate pattern corresponding to a reference code by 0 degree. A figure B in FIG. 11 is a
second candidate pattern obtained by rotating the intermediate pattern corresponding to the
reference code by 90 degrees. A figure C in FIG. 11 is a second candidate pattern obtained by
rotating the intermediate pattern corresponding to the reference code by 180 degrees. A figure
D in FIG. 11 is a second candidate pattern obtained by rotating the intermediate pattern
corresponding to the reference code by 270 degrees.

[0169] In a possible implementation, the process of acquiring a code respectively
corresponding to each of the at least one second candidate pattern is as follows: digits included
in each second candidate pattern are extracted according to a target sequence, and a code
corresponding to each second candidate pattern is obtained.

[0170] The code corresponding to the second candidate pattern obtained by rotating the
intermediate pattern corresponding to the reference code by 0 degree is consistent to the
reference code. A code corresponding to the second candidate pattern obtained by rotating the
intermediate pattern corresponding to the reference code by 90 degrees is
0010100110111111010110110. A code corresponding to the second candidate pattern obtained
by rotating the intermediate pattern corresponding to the reference code by 180 degrees is
1110000100111111011001101. A code corresponding to the second candidate pattern obtained
by rotating the intermediate pattern corresponding to the reference code by 270 degrees is
0110110101111110110010100.

[0171] After the code corresponding to each second candidate pattern is acquired, the code

corresponding to each second candidate pattern is determined as a third candidate code, that is,
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the third candidate codes are: 0010100110111111010110110, 1110000100111111011001101,
and 0110110101111110110010100.

[0172] In a possible implementation, in response to a second candidate code in at least one
second candidate code spaced from the first candidate code by a distance less than the first
distance, there is no need to perform subsequent steps, and return to step 2031 to re-acquire a
first candidate code based on the reference code.

[0173] It needs to be explained that, the number of the third candidate codes acquired based on
the reference code is less than the number of the third candidate codes acquired based on the
reference code and the candidate code acquired before the first candidate code.

[0174] Step 2034: In response to the distance between the at least one third candidate code and
the first candidate code being not less than the first distance, the first candidate code serves as
a first code.

[0175] In a possible implementation, the distance between the third candidate code and the first
candidate code is determined, and the process of determining the distance between the third
candidate code and the first candidate code is consistent to the process of determining the
distance between the second candidate code and the first candidate code in step 2033, which is
not repeated herein.

[0176] Because the third candidate code is the code obtained by performing second rotation
transformation on the generated code, and in response to the distance between the first candidate
code and the at least one third candidate code being not less than the first distance, it is indicated
that the first candidate code and other generated codes are large in difference and contrast, and
low in similarity.

[0177] In a possible implementation, in response to a third candidate code in at least one third
candidate code spaced from the first candidate code by a distance less than the first distance,
return to step 2031 to re-acquire a first candidate code based on the reference code.

[0178] It needs to be explained that, based on the reference code, all codes spaced from the
reference code by a distance not less than the first distance are enumerated, and whether all the
enumerated codes satisfy requirements or not, namely whether all the enumerated codes can
serve as first codes or not is determined according to the processes in step 2031 to step 2034.
[0179] In a possible implementation, when the reference code is 25 digits long, the number of
the reference codes is 38, and the first distance is 7, 232 first codes satisfying requirements can

be generated according to the above manner, and the distance between any two of the 232 first
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codes is not less than 7.

[0180] It needs to be further explained that, the number of the acquired first codes is negatively
correlated with the first distance. The larger the first distance is, the fewer the first codes are
acquired. The smaller the first distance is, the more the first codes are acquired.

[0181] In a possible implementation, the computer device acquires, based on the reference code,

first codes by running a formula (3) and a formula (4) as follows:
H(m, m§) —v =0, m§ e A/(mb) (3)

H(mb, mb) — 1" =0, mh € A(mb) (4).

[0182] In the formula (3) and the formula (4) as above, m5 denotes a first candidate code, m¥
denotes a second candidate code, A’ denotes a first rotation transformation, T denotes a first
distance, and H(m%, mk) denotes a distance between the first candidate code and the second
candidate code. m) denotes a third candidate code, A denotes a second rotation
transformation, m}, denotes a reference code and a candidate code acquired before the first
candidate code, and H(mg, mé) denotes a distance between the first candidate code and the
third candidate code.

[0183] In step 204, a first-level pattern is acquired based on the reference code, a second-level
pattern is acquired based on a second-level code, and the second-level code is derived from at
least one of the first codes.

[0184] In a possible implementation, after at least one first code is determined, at least one of
the first codes is randomly selected, the selected first code serves as the second-level code, that
is, the second-level code is derived from at least one of the first codes. Exemplarily, four of the
first codes are selected as the second-level codes.

[0185] It needs to be explained that, there may be more or fewer second-level codes, which is
not limited by this embodiment of this application. The number of the second-level codes is
required to be less than the total number of the first codes.

[0186] In a possible implementation, the reference code is consistent to the second-level code
in number of digits, and both include a first digit and a second digit.

[0187] In a possible implementation, before the first-level pattern and the second-level pattern
are acquired, a candidate pattern is required to be acquired based on the number of digits of the
reference code, and is composed of grids, and the number of the grids included in the candidate

pattern is consistent to the number of digits of the reference code. Because the reference code
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is consistent to the first candidate code in number of digits, the candidate pattern acquired herein
and the candidate pattern acquired based on the number of digits of the first candidate code in
step 2032 are the same, the candidate pattern is shown in the figure A in FIG. 8, and the process
of acquiring the candidate pattern is not repeated herein.

[0188] In a possible implementation, the process of acquiring a first-level pattern based on the
reference code is as follows: digits included in the reference code are filled into the grids
included in the candidate pattern according to a target sequence, such that an intermediate
pattern corresponding to the reference code is obtained. The intermediate pattern corresponding
to the reference code is subject to color rendering based on a first color and a second color to
obtain the first-level pattern. The intermediate pattern corresponding to the reference code is
shown in the figure C in FIG. 7.

[0189] The process of performing, based on a first color and a second color, color rendering on
the intermediate pattern corresponding to the reference code to obtain the first-level pattern is
as follows: the grids, with the first digit, in the intermediate pattern corresponding to the
reference code are rendered into first color, and the grids, with the second digit, in the
intermediate pattern corresponding to the reference code are rendered into second color, thereby
obtaining the first-level pattern. FIG. 12 illustrates a schematic diagram of a first-level pattern
according to an embodiment of this application. In FIG. 12, the first color is black, and the
second color is white.

[0190] Of course, the first color and the second color may also be other colors, and as long as
it is guaranteed that the first color and the second color are different, which is not limited by
this application.

[0191] In a possible implementation, the process of acquiring a second-level pattern based on
a second-level code is as follows: digits included in the second-level code are filled into grids
included in a candidate pattern according to a target sequence, such that an intermediate pattern
corresponding to the second-level code is obtained. The intermediate pattern corresponding to
the second-level code is subject to color rendering based on the first color and the second color,
and thus a first pattern is obtained. An area of the first pattern is adjusted to obtain the second-
level pattern, and an area of the second-level pattern is less than that of the first-level pattern.
[0192] Because the second-level pattern is required to be superposed above the first-level
pattern, when the second-level pattern is consistent to the first-level pattern in area, the first-

level pattern will be covered by the second-level pattern, making the first-level pattern unable
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to be seen. In order to avoid this situation, the area of the first pattern is required to be adjusted
to obtain the second-level pattern. Exemplarily, the area of the first pattern is reduced to be 1/16
of the area of the first-level pattern, and then the second-level pattern is obtained.

[0193] In step 205, a beacon is generated based on the first-level pattern and the second-level
pattern.

[0194] In a possible implementation, when there is one second-level pattern, the second-level
pattern is directly superposed above the first-level pattern, and as a result, the beacon is obtained.
When there are a plurality of second-level patterns, each second-level pattern is superposed
above the first-level pattern, and as a result, the beacon is obtained. It needs to be explained
that, the second-level patterns are not overlapped.

[0195] FIG. 13 illustrates a schematic diagram of a beacon according to an embodiment of this
application. In a figure A in FIG. 13, one second-level pattern is superposed above the first-
level pattern. In a figure B in FIG. 13, four second-level patterns are superposed above the first-
level pattern.

[0196] The beacon in FIG. 13 is a two-level beacon, that is, the first-level pattern is a first level,
and the second-level pattern is a second level. In order to make the beacon have more levels
and more complex, a third-level pattern may be acquired based on a third-level code, the third-
level code is derived from a first code, different from the second-level code, in at least one first
code, and an area of the third-level pattern is less than that of the second-level pattern.
Exemplarily, the area of the third-level pattern is 1/4 of the area of the second-level pattern.
The process of acquiring the third-level pattern is consistent to the process of acquiring the
second-level pattern, which is not repeated herein.

[0197] Then, the second-level pattern and the third-level pattern are superposed above the first-
level pattern to obtain the beacon, and the second-level pattern and the third-level pattern are
not overlapped.

[0198] Exemplarily, four of the first codes are selected as the second-level codes, and five of
the first codes except the second-level codes are selected as the third-level codes, that is, there
are totally four second-level codes and five third-level codes. The first-level pattern is acquired
based on the reference code, four second-level patterns are acquired based on the four second-
level codes, and five third-level patterns are acquired based on the five third-level codes. The
four second-level patterns and the five third-level patterns are superposed above the first-level

pattern to obtain the beacon.



10

15

20

25

30

27

[0199] FIG. 14 illustrates a schematic diagram of a beacon according to an embodiment of this
application. The beacon shown in FIG. 14 is a three-level beacon. In a figure A in FIG. 14, a
layout form of the beacon is as follows: one second-level pattern is respectively superposed
above a left, right, bottom and middle of the first-level pattern, and five third-level patterns are
superposed above a top of the first-level pattern in a  shape of triangle, thereby obtaining the
beacon.

[0200] In a figure B in FIG. 14, a layout form of the beacon is as follows: one second-level
pattern is respectively superposed above a left, right, bottom and top of the first-level pattern,
and five third-level patterns are superposed above a middle of the first-level pattern in a shape
of triangle, thereby obtaining the beacon.

[0201] In a possible implementation, when a downward facing camera of an unmanned aerial
vehicle is located at a front portion or a middle rear portion of the unmanned aerial vehicle, the
beacon generated according to the layout form in the figure A in FIG. 14 is adopted to assist
the unmanned aerial vehicle to land. When the downward facing camera of the unmanned aerial
vehicle is located at a middle portion of the unmanned aerial vehicle, the beacon generated
according to the layout form in the figure B in FIG. 14 is adopted to assist the unmanned aerial
vehicle to land. The first-level pattern in FIG. 14 (i.e., a pattern with a largest area in FIG. 14)
is used for performing visual positioning when the unmanned aerial vehicle is at a high altitude.
The second-level pattern in FIG. 14 (i.e., a pattern with a moderate area in FIG. 14) is used for
performing visual positioning when the unmanned aerial vehicle is at a medium-low altitude.
The third-level pattern in FIG. 14 (i.e., a pattern with a smallest area in FIG. 14) is used for
performing visual positioning when the unmanned aerial vehicle is at a low altitude. A height
corresponding to the high altitude is 15 m or above, a height corresponding to the medium-low
altitude is 3 m to 15 m, and a height corresponding to the low altitude is 0 m to 3 m.

[0202] The beacon generated according to the layout form shown in FIG. 14 can not only
eliminate errors of visual positioning, but also reduce the probability of misrecognition of the
unmanned aerial vehicle, and the unmanned aerial vehicle can see the patterns in the beacon
from any angle at which the unmanned aerial vehicle flies to the beacon.

[0203] It needs to be explained that, the beacon may have more levels, and this application only
illustrates the beacon with the two levels and the three levels. FIG. 14 is only an example of a
type of the beacon according to this embodiment of this application and is not intended to limit

the type of the beacon, and the beacon may also be in other type.
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[0204] According to the above method, the reference code is processed to obtain the first code,
and the distance between the obtained first code and the reference code is not less than the first
distance, such that the first code and the reference code are large in difference and contrast.
Then, the second-level code is acquired from the first code, the first-level pattern is acquired
based on the reference code, and the second-level pattern is acquired based on the second-level
code, such that the first-level pattern and the second-level pattern are large in difference and
contrast, and low in similarity. The beacon generated based on the first-level pattern and the
second-level pattern is beneficial to recognition and positioning of the unmanned aerial vehicle
in the air, thereby reducing the probability of misrecognition of the unmanned aerial vehicle,
improving recognition accuracy of the unmanned aerial vehicle, then reducing the probability
of crash of the unmanned aerial vehicle, and improving a safety coefficient of the unmanned
aerial vehicle during landing.

[0205] An embodiment of this application further provides a beacon. The beacon is generated
according to the embodiment shown in FIG. 2, and includes at least three levels of patterns,
including one first-level pattern, at least two different second-level patterns, and at least two
different third-level patterns. The at least two different second-level patterns and the at least
two different third-level patterns are dispersedly superposed above the first-level pattern. Any
two of the at least two different second-level patterns and the at least two different third-level
patterns are not overlapped. An area of the second-level pattern is less than that of the first-
level pattern, and an area of the third-level pattern is less than that of the second-level pattern.
A diameter of a circumcircle capable of accommodating the at least two second-level patterns
is 2-6 times a diameter of a circumcircle capable of accommodating the at least two third-level
patterns.

[0206] Exemplarily, a diameter of a circumcircle capable of accommodating the at least two
second-level patterns is 2-5 times a diameter of a circumcircle capable of accommodating the
at least two third-level patterns.

[0207] In a possible implementation, the first-level pattern is obtained based on the reference
code, the second-level pattern is obtained based on the second-level code, and the third-level
pattern is obtained based on the third-level code. The second-level code is derived from at least
one first code, at least one first code is obtained based on the reference code, and the third-level
code is derived from a first code, different from the second-level code, in the at least one first

code. The distance between any two of the at least one first code and the reference code is not
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less than the first distance, and the first code is consistent to the reference code in number of
digits.

[0208] In a possible implementation, the area of the first-level pattern is 9-36 times the area of
the second-level pattern, and the area of the second-level pattern is 3-9 times the area of the
third-level pattern.

[0209] In a possible implementation, when the first-level pattern and the second-level pattern
have small difference in area, the unmanned aerial vehicle is likely to recognize the second-
level pattern as the first-level pattern by mistake. Because the flight altitude of the unmanned
acrial vehicle indicated by the second-level pattern is lower than the flight altitude of the
unmanned aerial vehicle indicated by the first-level pattern, when the unmanned aerial vehicle
recognizes the second-level pattern as the first-level pattern by mistake, the unmanned aerial
vehicle judges that it is a considerable altitude from the ground. As a result, the unmanned aerial
vehicle will descend at a high speed, causing a high possibility of crash of the unmanned aerial
vehicle, and a low safety coefficient of landing of the unmanned aerial vehicle. When the first-
level pattern and the second-level pattern have large difference in area, the unmanned aerial
vehicle may fail to recognize the second-level code in the landing process, leading to failure in
landing of the unmanned aerial vehicle.

[0210] Exemplarily, the flight altitude of the unmanned aerial vehicle indicated by the first-
level pattern is 30 m, the flight altitude of the unmanned aerial vehicle indicated by the second-
level pattern is 15 m, and the flight altitude of the unmanned aerial vehicle indicated by the
third-level pattern is 3 m. When the unmanned aerial vehicle recognizes the second-level pattern
as the first-level pattern by mistake, the unmanned aerial vehicle judges that it is 30 m from the
ground (an actual distance from the unmanned aerial vehicle to the ground is 15 m), and starts
to descend at a high speed, which may have a high possibility of crash of the unmanned aerial
vehicle.

[0211] In order to avoid the above situation, in the beacon provided by this embodiment of this
application, the area of the first-level pattern is 9-36 times the area of the second-level pattern,
and the area of the second-level pattern is 3-9 times the area of the third-level pattern. Preferably,
the area of the first-level pattern is 25 times the area of the second-level pattern, and the area of
the third-level pattern is 5 times the area of the second-level pattern.

[0212] In a possible implementation, the beacon includes one first-level pattern, four second-

level patterns and five third-level patterns. One second-level pattern is respectively superposed
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above a left, bottom, right and middle of the first-level pattern, and the five third-level patterns
are superposed above a top of the first-level pattern in a shape of triangle. The figure A in FIG.
14 is the beacon obtained according to the layout manner.

[0213] Or, one second-level pattern is respectively superposed above the top, bottom, left and
right of the first-level pattern, and the five third-level patterns are superposed above the middle
of the first-level pattern in a shape of triangle. The figure B in FIG. 14 is the beacon obtained
according to the layout manner.

[0214] The beacon includes a plurality of second-level patterns and third-level patterns which
are all different, such that the beacon can still be recognized even in dirty or shadowy situations.
Through the at least three levels of patterns, it is ensured that the unmanned aerial vehicle can
recognize the beacon in the process from taking-off to landing, thereby guiding the unmanned
acrial vehicle to accurately land more reliably.

[0215] It needs to be explained that, information (including but not limited to user device
information, user personal information, etc.), data (including but not limited to data for analysis,
stored data, displayed data, etc.), and signals involved in this embodiment of this application
are all authorized by the user or sufficiently authorized by each party, and related data collection,
usage and processing need to comply with relevant laws, regulations, and standards of related
countries and regions. For example, the first distance, the second distance, the random number
code, etc. involved in this application are all acquired under the situation of sufficient
authorization.

[0216] FIG. 15 illustrates a schematic structural diagram of a beacon generation apparatus
according to an embodiment of this application. As shown in FIG. 15, the apparatus includes:
[0217] a first acquisition module 1501, configured to acquire a first-level code;

[0218] a second acquisition module 1502, configured to acquire a reference code based on the
first-level code, the number of digits of the reference code being greater than that of the first-
level code;

[0219] a processing module 1503, configured to process the reference code based on a first
distance to obtain at least one first code, the distance between any two of the at least one first
code and the reference code being not less than the first distance, and the first code being
consistent to the reference code in number of digits;

[0220] a third acquisition module 1504, configured to acquire a first-level pattern based on the

reference code, and acquire a second-level pattern based on a second-level code, at least one
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second-level code being derived from the first code; and

[0221] a generation module 1505, configured to generate a beacon based on the first-level
pattern and the second-level pattern.

[0222] In a possible implementation, the first-level code includes a first digit and a second digit.
[0223] The second acquisition module 1502 is configured to fill digits into the first-level code
to obtain the reference code, and either of the first digit and the second digit is adopted for
filling.

[0224] In a possible implementation, the processing module 1503 is configured to acquire a
first candidate code based on the reference code, the first candidate code being consistent to the
reference code in number of digits, and the distance between the first candidate code and the
reference code being not less than the first distance; acquire, based on the first candidate code,
at least one second candidate code, the second candidate code being consistent to the first
candidate code in number of digits; acquire, in response to the distance between the at least one
second candidate code and the first candidate code being not less than the first distance, at least
one third candidate code based on the reference code, the third candidate code being consistent
to the reference code in number of digits; and make, in response to the distance between the at
least one third candidate code and the first candidate code being not less than the first distance,
the first candidate code as a first code.

[0225] In a possible implementation, the processing module 1503 is configured to generate an
intermediate pattern corresponding to the first candidate code; perform first rotation
transformation on the intermediate pattern corresponding to the first candidate code to obtain
at least one first candidate pattern; and acquire a code respectively corresponding to each of the
at least one first candidate pattern as a second candidate code.

[0226] In a possible implementation, the processing module 1503 is configured to acquire, in
response to the distance between the at least one second candidate code and the first candidate
code being not less than the first distance, and the first candidate code being a first candidate
code acquired based on the reference code, at least one third candidate code based on the
reference code; and acquire, in response to the distance between the at least one second
candidate code and the first candidate code being not less than the first distance, and the first
candidate code being not a first candidate code acquired based on the reference code, at least
one third candidate code based on the reference code and a candidate code acquired before the

first candidate code.
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[0227] In a possible implementation, the first acquisition module 1501 is configured to acquire
a random number code; process the random number code based on a second distance to obtain
at least one second code, a distance between any two of the at least one second code and the
random number code being not less than the second distance, and the second code being
consistent to the random number code in number of digits; and determine a first-level code
among the random number code and the at least one second code.

[0228] In a possible implementation, the apparatus further includes:

[0229] a fourth acquisition module, configured to acquire a candidate pattern based on the
number of digits of the reference code, the candidate pattern being composed of grids, and the
number of grids included in the candidate pattern being consistent to the number of digits of
the reference code; and

[0230] the third acquisition module 1504, configured to fill, according to a target sequence, the
digits included in the reference code into the grids included in the candidate pattern, such that
an intermediate pattern corresponding to the reference code is obtained; and perform, based on
a first color and a second color, color rendering on the intermediate pattern corresponding to
the reference code to obtain a first-level pattern.

[0231] In a possible implementation, the third acquisition module 1504 is configured to fill,
according to a target sequence, digits included in the second-level code into the grids included
in the candidate pattern, such that an intermediate pattern corresponding to the second-level
code is obtained; perform, based on a first color and a second color, color rendering on the
intermediate pattern corresponding to the second-level code to obtain a first pattern; and adjust
an area of the first pattern to obtain a second-level pattern, an area of the second-level pattern
being less than that of the first-level pattern.

[0232] In a possible implementation, the third acquisition module 1504 is further configured to
acquire a third-level pattern based on a third-level code, the third-level code being derived from
a first code, different from the second-level code, in at least one first code, and an area of the
third-level pattern being less than that of the second-level pattern.

[0233] The generation module 1505 is further configured to superpose the second-level pattern
and the third-level pattern above the first-level pattern to obtain a beacon, the second-level
pattern and the third-level pattern being not overlapped.

[0234] According to the above apparatus, the reference code is processed to obtain the first

code, and the distance between the obtained first code and the reference code is not less than



10

15

20

25

30

33

the first distance, such that the first code and the reference code are large in difference and
contrast. Then, the second-level code is acquired from the first code, the first-level pattern is
acquired based on the reference code, and the second-level pattern is acquired based on the
second-level code, such that the first-level pattern and the second-level pattern are large in
difference and contrast, and low in similarity. The beacon generated based on the first-level
pattern and the second-level pattern is beneficial to recognition and positioning of the
unmanned aerial vehicle in the air, thereby reducing the probability of misrecognition of the
unmanned aerial vehicle, improving recognition accuracy of the unmanned aerial vehicle, then
reducing the probability of crash of the unmanned aerial vehicle, and improving a safety
coefficient of the unmanned aerial vehicle during landing.

[0235] It should be understood that, when the apparatus provided in FIG. 15 functions, the
division of the foregoing functional modules is merely used as an example for description. In
practical application, the foregoing functions may be assigned to different functional modules
to be completed as required. That is, an internal structure of the device is divided into different
functional modules to complete all or some of the functions described above. In addition, the
apparatus provided in the foregoing embodiment and the method embodiments belong to the
same conception. For a specific implementation process, reference may be made to the method
embodiments. Details are not described herein again.

[0236] FIG. 16 illustrates a block diagram showing a structure of an electronic device 1600
according to an exemplary embodiment of this application. The electronic device 1600 may be
a portable mobile terminal, such as: a smart phone, a tablet, a moving picture experts group
audio layer III (MP3) player, a moving picture experts group audio layer IV (MP4) player, a
laptop or a desk computer. The electronic device 1600 may also be called such as user
equipment, a portable terminal, a laptop terminal and a desktop terminal.

[0237] Generally, the electronic device 1600 includes: a processor 1601 and a memory 1602.
[0238] The processor 1601 may include one or more processing cores, such as a 4-core
processor or an 8-core processor. The processor 1601 may be implemented in at least one
hardware form of digital signal processing (DSP), a field-programmable gate array (FPGA),
and a programmable logic array (PLA). The processor 1601 may also include a main processor
and a coprocessor. The main processor is a processor configured to process data in an awake
state, and is also called a central processing unit (CPU); and the coprocessor is a low-power-

consumption processor configured to process data in a standby state. In some embodiments, the
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processor 1601 may be integrated with a graphics processing unit (GPU). The GPU is
configured to render and draw content required to be displayed on a display screen. In some
embodiments, the processor 1601 may further include an artificial intelligence (Al) processor.
The Al processor is configured to process computing operations related to machine learning.
[0239] The memory 1602 may include one or more computer-readable storage media. The
computer-readable storage medium may be non-transient. The memory 1602 may further
include a high-speed random access memory and a nonvolatile memory, such as one or more
disk storage devices or flash storage devices. In some embodiments, the non-transitory
computer-readable storage medium in the memory 1602 is configured to store at least one
instruction, and the at least one instruction is configured to be executed by the processor 1601
to implement the beacon generation method provided in the method embodiments of this
application.

[0240] In some embodiments, the electronic device 1600 may optionally include: a peripheral
device interface 1603, and at least one peripheral device. The processor 1601, the memory 1602,
and the peripheral device interface 1603 may be connected through a bus or a signal cable. Each
peripheral device may be connected to the peripheral device interface 1603 through a bus, a
signal cable, or a circuit board. Specifically, the peripheral device includes: at least one of a
radio frequency circuit 1604, a display screen 1605, a camera component 1606, an audio circuit
1607, a positioning component 1608, and a power supply 1609.

[0241] In some embodiments, the electronic device 1600 further includes one or more sensors
1160. The one or more sensors 1160 include but not limited to: an acceleration sensor 1611, a
gyroscope sensor 1612, a pressure sensor 1613, a fingerprint sensor 1614, an optical sensor
1615, and a proximity sensor 1616.

[0242] Those skilled in the art may understand that the structure shown in FIG. 16 constitutes
no limitation on the electronic device 1600, and the electronic device may include more or
fewer components than those shown in the figure, or some components may be combined, or a
different component arrangement may be used.

[0243] FIG. 17 illustrates a schematic structural diagram of a server according to an
embodiment of this application. The server 1700 may vary a lot due to different configurations
or performance, and may include one or more central processing units (CPUs) 1701 and one or
more memories 1702. The one or more memories 1702 store at least one program code, and the

at least one program code is loaded and executed by the one or more CPUs 1701 to implement
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the beacon generation method provided by the foregoing method embodiments. Certainly, the
server 1700 may be further provided with components such as a wired or wireless network
interface, a keyboard, and an input/output interface, to facilitate input and output. The server
1700 may further include another component configured to implement device functions. Details
are not further described herein.

[0244] In an exemplary embodiment, a computer-readable storage medium is further provided.
The storage medium stores at least one program code, and the at least program code is loaded
and executed by a central processing unit to implement any above beacon generation method
by a computer.

[0245] Optionally, the computer-readable storage medium may be a read-only memory (ROM),
a random access memory (RAM), a compact disc read-only memory (CD-ROM), a magnetic
tape, a floppy disk, an optical data storage device, or the like.

[0246] In an exemplary embodiment, a computer program or computer program product is
further provided. The computer program or computer program product stores at least one
computer instruction, and the at least one computer instruction is loaded and executed by a
central processing unit to implement any above beacon generation method by a computer.
[0247] It should be understood that “plurality of” mentioned in the specification means two or
more. “And/or” is only an association relationship for describing associated objects, indicating
that three relationships may exist. For example, A and/or B may represent three situations: only
A exists, both A and B exist, and only B exists. The character “/” generally indicates an “or”
relationship between the associated objects before and after it.

[0248] The sequence numbers of the foregoing embodiments of this application are merely for
description purpose but do not imply the preference among the embodiments.

[0249] The foregoing descriptions are merely exemplary embodiments of this application, and
are not intended to limit this application. Any modification, equivalent replacement,
improvement and the like made within the spirit and principle of this application shall fall

within the scope of protection of this application.
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CLAIMS

What is claimed is;

1. A beacon, comprising at least three levels of patterns:

one first-level pattern, at least two different second-level patterns, and at least two different
third-level patterns,

wherein the at least two different second-level patterns and the at least two different third-
level patterns are dispersedly superposed above the first-level pattern, and any two of the at
least two different second-level patterns and the at least two different third-level patterns are
not overlapped;

an area of the second-level pattern is less than that of the first-level pattern, and an area of
the third-level pattern is less than that of the second-level pattern; and
a diameter of a circumcircle capable of accommodating the at least two second-level patterns
is 2-6 times a diameter of a circumcircle capable of accommodating the at least two third-level

patterns.

2. The beacon according to claim 1, wherein the first-level pattern is obtained based on a
reference code, the second-level pattern is obtained based on a second-level code, and the

third-level pattern is obtained based on a third-level code,

wherein the second-level code is derived from at least one first code, the at least one first
code is obtained based on the reference code, and the third-level code is derived from a first
code, different from the second-level code, in the at least one first code; and

a distance between any two of the at least one first code and the reference code is not less

than a first distance, and the first code is consistent to the reference code in number of digits.

3. The beacon according to claim 1 or 2, wherein the area of the first-level pattern is 9-36
times the area of the second-level pattern, and the area of the second-level pattern is 3-9
times the area of the third-level pattern.

4. The beacon according to claim 1 or 2, wherein the beacon comprises one first-level pattern,

four second-level patterns and five third-level patterns;

one second-level pattern is respectively superposed above a left, bottom, right and middle
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of the first-level pattern, and the five third-level patterns are superposed above a top of the first-
level pattern in a shape of triangle;

or, one second-level pattern is respectively superposed above the top, bottom, left and right
of the first-level pattern, and the five third-level patterns are superposed above the middle of

the first-level pattern in a shape of triangle.
5. A beacon generation method, comprising:

acquiring a first-level code;

acquiring a reference code based on the first-level code, a number of digits of the reference
code being greater than that of the first-level code;

processing the reference code based on a first distance to obtain at least one first code, a
distance between any two of the at least one first code and the reference code being not less
than the first distance, and the first code being consistent to the reference code in number of
digits;

acquiring a first-level pattern based on the reference code, and acquiring a second-level
pattern based on a second-level code, the second-level code being derived from at least one of
the first codes; and

generating a beacon based on the first-level pattern and the second-level pattern.

6. The method according to claim 5, wherein the first-level code comprises a first digit

and a second digit; and

the acquiring a reference code based on the first-level code comprises:
filling digits into the first-level code to obtain the reference code, either of the first digit

and the second digit being adopted for filling.

7. The method according to claim 5, wherein the processing the reference code based on

a first distance to obtain at least one first code comprises:

acquiring a first candidate code based on the reference code, the first candidate code being
consistent to the reference code in number of digits, and a distance between the first candidate
code and the reference code being not less than the first distance;

acquiring, based on the first candidate code, at least one second candidate code, the second
candidate code being consistent to the first candidate code in number of digits;

acquiring, in response to a distance between the at least one second candidate code and the

first candidate code being not less than the first distance, at least one third candidate code based
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on the reference code, the third candidate code being consistent to the reference code in number
of digits; and

making, in response to a distance between the at least one third candidate code and the
first candidate code being not less than the first distance, the first candidate code as the first

code.

8. The method according to claim 7, wherein the acquiring, based on the first candidate

code, at least one second candidate code comprises:

generating an intermediate pattern corresponding to the first candidate code;

performing first rotation transformation on the intermediate pattern corresponding to the
first candidate code to obtain at least one first candidate pattern; and

acquiring a code respectively corresponding to each of the at least one first candidate

pattern as a second candidate code.

9. The method according to claim 7, wherein the acquiring, in response to a distance
between the at least one second candidate code and the first candidate code being not less than

the first distance, at least one third candidate code based on the reference code comprises:

acquiring, in response to the distance between the at least one second candidate code and
the first candidate code being not less than the first distance, and the first candidate code being
a first candidate code acquired based on the reference code, at least one third candidate code
based on the reference code; and

acquiring, in response to the distance between the at least one second candidate code and
the first candidate code being not less than the first distance, and the first candidate code being
not a first candidate code acquired based on the reference code, at least one third candidate code

based on the reference code and a candidate code acquired before the first candidate code.

10. The method according to any one of claims 5 to 9, wherein the acquiring a first-level

code comprises:

acquiring a random number code;

processing the random number code based on a second distance to obtain at least one
second code, a distance between any two of the at least one second code and the random number
code being not less than the second distance, and the second code being consistent to the random
number code in number of digits; and

determining the first-level code among the random number code and the at least one
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second code.

11. The method according to any one of claims 5 to 9, wherein the method further

comprises:

acquiring a candidate pattern based on the number of digits of the reference code, the
candidate pattern being composed of grids, and a number of the grids comprised in the candidate
pattern being consistent to the number of digits of the reference code; and

the acquiring a first-level pattern based on the reference code comprises:

filling, according to a target sequence, digits comprised in the reference code into the grids
comprised in the candidate pattern, such that an intermediate pattern corresponding to the
reference code is obtained; and

performing, based on a first color and a second color, color rendering on the intermediate

pattern corresponding to the reference code to obtain the first-level pattern.

12. The method according to claim 11, wherein the acquiring a second-level pattern based

on a second-level code comprises:

filling, according to the target sequence, digits comprised in the second-level code into the grids
comprised in the candidate pattern, such that an intermediate pattern corresponding to the
second-level code is obtained;
performing, based on the first color and the second color, color rendering on the
intermediate pattern corresponding to the second-level code to obtain a first pattern; and
adjusting an area of the first pattern to obtain the second-level pattern, an area of the

second-level pattern being less than that of the first-level pattern.

13. The method according to any one of claims 5 to 9, wherein the generating a beacon

based on the first-level pattern and the second-level pattern comprises:

acquiring a third-level pattern based on a third-level code, the third-level code being
derived from a first code, different from the second-level code, in the at least one first code, and
an area of the third-level pattern being less than that of the second-level pattern; and

superposing the second-level pattern and the third-level pattern above the first-level
pattern to obtain the beacon, the second-level pattern and the third-level pattern being not

overlapped.

14. A beacon generation apparatus, comprising:
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a first acquisition module, configured to acquire a first-level code;

a second acquisition module, configured to acquire a reference code based on the first-
level code, a number of digits of the reference code being greater than that of the first-level
code;

a processing module, configured to process the reference code based on a first distance to
obtain at least one first code, a distance between any two of the at least one first code and the
reference code being not less than the first distance, and the first code being consistent to the
reference code in number of digits;

a third acquisition module, configured to acquire a first-level pattern based on the
reference code, and acquire a second-level pattern based on a second-level code, the second-
level code being derived from at least one of the first codes; and

a generation module, configured to generate a beacon based on the first-level pattern and

the second-level pattern.

15. A computer device, comprising a processor and a memory, wherein the memory stores
at least one program code, and the at least one program code is loaded and executed by a central
processing unit so as to implement, by the computer device, the beacon generation method
according to any one of claims 5 to 13.

16. A computer-readable storage medium, wherein the computer-readable storage
medium stores at least one instruction, the instruction is loaded and executed by a central
processing unit so as to implement, by a computer, the beacon generation method according to
any one of claims 5 to 13.

17. A computer program or computer program product, wherein the computer program or
computer program product stores at least one computer instruction, the at least one computer
instruction is loaded and executed by a central processing unit so as to implement, by a

computer, the beacon generation method according to any one of claims 5 to 13.
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