PALMPRINT SAMPLE GENERATION METHOD AND
APPARATUS, AND DEVICE, MEDIUM AND PROGRAM
PRODUCT

RELATED APPLICATION

[0001] The present disclosure claims priority to Chinese Patent Application No.
202210189742.8, filed with the Chinese Patent Office on February 28, 2022 and entitled
"METHOD AND APPARATUS FOR GENERATING PALMPRINT SAMPLE, DEVICE,
MEDIUM AND PROGRAM PRODUCT", which is incorporated herein by reference in its entirety.

FIELD OF THE TECHNOLOGY

[0002] An embodiment of the present disclosure relates to the field of machine learning, and
particularly relates to a method and apparatus for generating a palmprint sample, a device, a

medium and a program product.

BACKGROUND OF THE DISCLOSURE

[0003] With the rapid development of information technology, a palmprint recognition
technology has been applied to a wider range in various identity identification scenarios due to its
reliability and convenience. The palmprint recognition refers to an identity recognition performed
according to features such as principal lines, textures and wrinkles in a hand palm. Compared with
face recognition, the palmprint recognition belongs to a non-invasive recognition method, and can

be more easily accepted by a user.

[0004] In related art, during palmprint recognition, a technical solution based on deep
learning is generally adopted, and an internal rule of palmprint information on a stored palmprint
image is learned, so that a model learns a potential feature with distinguishing power, and the
palmprint is analyzed by using the model obtained through training to thus perform an identity

information recognition process.

[0005] However, during identity information recognition by the deep learning method, a
deep network model generally depends on a mass palmprint image set and accurate labeling
information, and the palmprint information has high privacy and safety, so that there is a lack of a

great number of public datasets for the model to learn in the palmprint recognition field, and the



recognition effect of the model on the identity information is poor.

SUMMARY

[0006] An embodiment of the present disclosure provides a method and apparatus for

generating a palmprint sample, a device, a medium and a program product.

[0007] On the one hand, a method for generating a palmprint sample is provided, is

executed by a computer device, and includes:

[0008] generating positioning point data according to a palmprint principal line distribution
rule, the positioning point data including first data corresponding to a first principal line positioning

point and second data corresponding to a second principal line positioning point;

[0009] generating adjusting point data according to a palmprint principal line curving rule, a
principal line adjusting point corresponding to the adjusting point data being configured to control a
curving parameter of a principal line formed by the first principal line positioning point and the

second principal line positioning point;

[0010] generating a palmprint principal line based on the first data, the second data and the
adjusting point data, the palmprint principal line being a curve formed by connecting the first
principal line positioning point and the second principal line positioning point with a curving

parameter controlled by the principal line adjusting point; and

[0011] generating at least one palmprint sample including the palmprint principal line, the
palmprint sample being used for training a palmprint recognition model, and the palmprint

recognition model being used for palmprint recognition.

[0012] On the other hand, an apparatus for generating a palmprint sample is provided, and
includes:
[0013] a positioning point generation module, configured to generate positioning point data

according to a palmprint principal line distribution rule, the positioning point data including first
data corresponding to a first principal line positioning point and second data corresponding to a

second principal line positioning point;

[0014] an adjusting point generation module, configured to generate adjusting point data
according to a palmprint principal line curving rule, a principal line adjusting point corresponding
to the adjusting point data being configured to control a curving parameter of a principal line

formed by the first principal line positioning point and the second principal line positioning point;
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[0015] a principal line generation module, configured to generate a palmprint principal line
based on the first data, the second data and the adjusting point data, the palmprint principal line
being a curve formed by connecting the first principal line positioning point and the second
principal line positioning point with a curving parameter controlled by the principal line adjusting

point; and

[0016] a sample generation module, configured to generate at least one palmprint sample
including the palmprint principal line, the palmprint sample being used for training a palmprint

recognition model, and the palmprint recognition model being used for palmprint recognition.

[0017] On the other hand, a computer device is provided, and includes a processor and a
memory, the memory stores at least one instruction, at least one program, and a code set or an
instruction set, and the at least one instruction, the at least one program, and the code set or the
instruction set is loaded and executed by the processor to implement any one method for generating

a palmprint sample according to an embodiment of the present disclosure.

[0018] On the other hand, a computer-readable storage medium is provided. The storage
medium stores at least one instruction, at least one program, and a code set or an instruction set, and
the at least one instruction, the at least one program, and the code set or the instruction set is loaded
and executed by the processor to implement any one method for generating a palmprint sample

according to an embodiment of the present disclosure.

[0019] On the other hand, a computer program product or a computer program is provided.
The computer program product or the computer program includes a computer instruction. The
computer instruction is stored in a computer-readable storage medium. A processor of the computer
device reads the computer instruction from the computer-readable storage medium, and the
processor executes the computer instruction, so that the computer device executes any one method

for generating a palmprint sample in the embodiments.

[0020] Details of one or more embodiments of the present disclosure are provided in the
accompanying drawings and descriptions below. Other features, objectives, and advantages of the

present disclosure become apparent from the specification, the drawings, and the claims.

BRIEF DESCRIPTION OF THE DRAWINGS

[0021] To describe the technical solutions of the embodiments of the present disclosure
more clearly, the following briefly introduces the accompanying drawings required for describing
the embodiments. Apparently, the accompanying drawings in the following description show only
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some embodiments of the present disclosure, and a person of ordinary skill in the art may still

derive other drawings from these accompanying drawings without creative efforts.

[0022] FIG. 1 is a schematic diagram of an implementation environment according to an

exemplary embodiment of the present disclosure.

[0023] FIG. 2 is a flowchart of a method for generating a palmprint sample according to an

exemplary embodiment of the present disclosure.

[0024] FIG. 3 is a schematic diagram of a palmprint of a hand palm according to an

exemplary embodiment of the present disclosure.

[0025] FIG. 4 is a schematic diagram of a palmprint of a foot sole according to an

exemplary embodiment of the present disclosure.

[0026] FIG. 5 is a schematic diagram of region division on a palmprint of a hand palm

according to an exemplary embodiment of the present disclosure.

[0027] FIG. 6 is a schematic diagram of a Bezier curve according to an exemplary

embodiment of the present disclosure.

[0028] FIG. 7 is a flowchart of a method for generating a palmprint sample according to

another exemplary embodiment of the present disclosure.

[0029] FIG. 8 is a schematic diagram of a determined region of interest according to an

exemplary embodiment of the present disclosure.

[0030] FIG. 9 is a schematic diagram of a first region and a second region according to an

exemplary embodiment of the present disclosure.

[0031] FIG. 10 is a schematic diagram of a third region according to an exemplary

embodiment of the present disclosure.

[0032] FIG. 11 is a schematic diagram of a determined third region according to an

exemplary embodiment of the present disclosure.

[0033] FIG. 12 is a flowchart of a method for generating a palmprint sample according to

another exemplary embodiment of the present disclosure.

[0034] FIG. 13 is a schematic diagram of a palmprint sample according to an exemplary

embodiment of the present disclosure.

[0035] FIG. 14 is a schematic diagram of a target image according to an exemplary
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embodiment of the present disclosure.

[0036] FIG. 15 is a flowchart of palmprint recognition model training according to an

exemplary embodiment of the present disclosure.

[0037] FIG. 16 is a flowchart of a palmprint recognition process according to an exemplary

embodiment of the present disclosure.

[0038] FIG. 17 is a structural block diagram of an apparatus for generating a palmprint

sample according to an exemplary embodiment of the present disclosure.

[0039] FIG. 18 is a structural block diagram of an apparatus for generating a palmprint

sample according to another exemplary embodiment of the present disclosure.

[0040] FIG. 19 is a structural block diagram of a server according to an exemplary

embodiment of the present disclosure.

DESCRIPTION OF EMBODIMENTS

[0041] To make the objectives, technical solutions, and advantages of the present disclosure
clearer, the following further describes implementations of the present disclosure in detail with

reference to the accompanying drawings.

[0042] In related art, during palmprint recognition, a technical solution based on deep
learning is generally adopted, and an internal rule of palmprint information on a stored palmprint
image is learned, so that a model learns a potential feature with distinguishing power, and the
palmprint is analyzed by using the model obtained through training to thus perform an identity
information recognition process. However, during identity information recognition by the deep
learning method, a deep network model generally depends on a mass palmprint image set and
accurate labeling information, and the palmprint information has high privacy and safety, so that
there is a lack of a great number of public datasets for the model to learn in the palmprint

recognition field, and the recognition effect of the model on the identity information is poor.

[0043] In an embodiment of the present disclosure, a method for generating a palmprint
sample is provided, so that a higher diversity is realized between generated palmprint samples, and
the robustness of a palmprint recognition model trained by the palmprint sample is further improved.
A method for generating a palmprint sample obtained through training according to the present

disclosure includes at least one of the following scenarios.

[0044] 1. A training scenario of a palmprint recognition model
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[0045] In view of privacy of palmprint data and complexity of acquiring manners of
palmprint data, few palmprint data is stored in a palmprint database. During training on the
palmprint recognition model based on the palmprint data in the palmprint database, it is difficult to
reach a better training effect. Exemplarily, by adopting the method for generating a palmprint
sample, positioning point data is generated according to a palmprint principal line distribution rule,
adjusting point data is generated according to a palmprint principal line curving rule, a plurality of
palmprint principal lines are determined according to the positioning point data and the adjusting
point data, a plurality of palmprint samples including the palmprint principal lines are further
obtained, the palmprint recognition model can learn more diversified palmprint features during
training on the palmprint recognition model through the palmprint samples, and the accuracy of the

palmprint recognition model in the palmprint recognition process is improved.
[0046] 2. A palmprint encryption scenario

[0047] Exemplarily, by taking palmprint of a hand palm as an example, different palmprint
texture images may be obtained from the palmprint textures due to parameters such as different
spreading shapes of the hand palm, the illumination change during shooting, and noise caused by a
photographic device. At different moments, a misjudgment may occur when placing the same hand
palm on a palmprint encryption instruction. Exemplarily, by adopting the method for generating a
palmprint sample, positioning point data is generated according to a palmprint principal line
distribution rule, adjusting point data is generated according to a palmprint principal line curving
rule, a plurality of palmprint principal lines are determined according to the positioning point data
and the adjusting point data, a plurality of palmprint samples including the palmprint principal lines
are further obtained, a display manner of the palmprint sample under more conditions may be
obtained by using the plurality of palmprint samples with diversity as a recognition standard, the
defect of high recognition difficulty due to the small palmprint quantity may be overcome to a great

extent, and an analysis process on the palmprint at the finer graininess can be realized.

[0048] The above application scenarios are only exemplary examples. The method for
generating a palmprint sample provided by this embodiment may also be applied to other scenarios,

and it is not limited by the embodiments of the present disclosure.

[0049] The information (including but not limited to user equipment information, user
personal information, etc.), data (including but not limited to data used for analysis, stored data,
displayed data, etc.) and signals involved in the present disclosure are authorized by the user or

fully authorized by all parties, and the collection, use and processing of relevant data shall comply
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with relevant laws, regulations and standards of relevant countries and regions. For example, the

palmprint data involved in the present disclosure is all acquired under fully authorized conditions.

[0050] Secondly, for illustration on an implementation environment involved in
embodiments of the present disclosure, exemplarily, with reference to FIG. 1, in this
implementation environment, a terminal 110 and a server 120 are involved, and the terminal 110

and the server 120 are connected through a communication network 130.

[0051] In some embodiments, an application program with a palmprint data acquiring
function is installed in the terminal 110. In some embodiments, the terminal 110 is configured to
transmit palmprint data to the server 120. The palmprint data includes image data corresponding to
the palmprint, and also includes texture data corresponding to the palmprint, etc. The server 120 can
determine data information such as the palmprint principal line distribution rule and the palmprint
principal line curving rule according to the palmprint data, recognize the palmprint according to a
palmprint recognition model 121 based on the palmprint principal line distribution rule and the
palmprint principal line curving rule, and optionally display the palmprint recognition result after

the palmprint recognition on the terminal 110.

[0052] The palmprint recognition model 121 is obtained through training by adopting the
following method: first data representing and corresponding to a first principal line positioning
point (e.g., a start point) and second data representing and corresponding to a second principal line
positioning data (e.g., an end point) are generated according to the palmprint principal line
distribution rule; adjusting point data for controlling curving situation of the principal line (e.g., a
control point) is generated according to the palmprint principal line curving rule; and a curve
obtained by connecting the first principal line positioning point and the second principal line
positioning point with a curving parameter controlled by the principal line adjusting point is used as
a palmprint principal line, at least one palmprint sample including the palmprint principal line is
generated, and the palmprint recognition model is trained by using the palmprint sample. The above

process is a non-unique case example of a training process of the palmprint recognition model 121.

[0053] The terminal includes, but is not limited to, a mobile terminal such as a mobile
phone, a tablet computer, a portable laptop computer, an intelligent voice interaction device, an
intelligent household appliance and a vehicle-mounted terminal, and may also be implemented as a
desktop computer; and the server may be an independent physical server, may also be a server
cluster or a distributed system composed of a plurality of physical servers, and may also be a cloud

server providing basic cloud computing services such as a cloud service, a cloud database, cloud
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computing, a cloud function, cloud storage, a network service, cloud communication, a middleware
service, a domain name service, a security service, a content delivery network (CDN), and a big

data and artificial intelligence platform.

[0054] The cloud technology refers to a hosting technology which unifies series resources
such as hardware, application programs and networks in a wide area network or a local area
network to realize the data computing, storage, processing and sharing. The cloud technology is a
generic term of a network technology, an information technology, an integration technology, a
management platform technology, an application technology, etc. based on cloud computing
business model application, can form a pool of resources to be used as needed, and is flexible and
convenient. The cloud computing technology will become an important support. A background
service of a technical network system requires a lot of computing and storage resources, such as
video websites, picture websites and more portal websites. With the high development and
application of the Internet industry, each item may have its own identification mark in the future, it
needs to be transmitted to a background system for logical processing, different degrees and levels
of data will be processed separately, all kinds of industry data need strong system backing support,

and this can only be realized through cloud computing.

[0055] In some embodiments, the server can also be implemented as a node in a blockchain
system.
[0056] It is to be understood that the implementation environment is only an exemplary

example. The method for generating a palmprint sample provided by the present disclosure may be
specifically applied to a computer device. The computer device may be a terminal or a server, and
the method may be singly executed by the terminal or the server itself, and may also be realized

through interaction between the terminal and the server.

[0057] In the method for generating a palmprint sample provided by the present disclosure,
a first principal line positioning point and a second principal line positioning point are generated
according to the palmprint principal line distribution rule, adjusting point data for controlling the
principal line curving parameter is generated according to the palmprint principal line curving rule,
a curve obtained by connecting the first principal line positioning point and the second principal
line positioning point with a curving parameter controlled by the principal line adjusting point is
used as the palmprint principal line, at least one palmprint sample including the palmprint principal
line is generated, and the palmprint recognition model is trained by using the palmprint sample.

Through the method, a plurality of palmprint samples are obtained through simulation according to
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the distribution condition of the palmprint principal line. Since the palmprint samples are
determined in a data (first principal line positioning point, second principal line positioning point
and adjusting point data) generation manner, the generated palmprint samples are in a great batch,
and the upper limit of the quantity may be not set, so that the generated palmprint samples have
higher diversity. During training on the palmprint recognition model based on the generated
palmprint samples, the palmprint recognition model may be promoted to mine more texture internal
rules and information not involved in the palmprint dataset to break through the limitation of the

palmprint dataset and improve the robustness of the palmprint recognition model.

[0058] In combination with the above term explanation and application scenarios, the
method for generating a palmprint sample provided by the present disclosure is illustrated. By
taking the method applied to a server as an example, as shown in FIG. 2, the method includes the

following step 210 to step 240.

[0059] Step 210: Generate positioning point data according to a palmprint principal line

distribution rule.

[0060] The positioning point data includes first data corresponding to a first principal line

positioning point and second data corresponding to a second principal line positioning point.

[0061] The palmprint principal line distribution rule is used for indicating a palmprint
principal line distribution condition. In some embodiments, based on the analysis on the palmprint
of a hand palm possessed by a great number of creatures per se, it is determined that the palmprint
of the hand palm mainly includes a palmprint principal line and palmprint fine lines. The palmprint
of the hand palm includes at least one of the following general features: (1) the distribution
condition of the palmprint principal line is certain, and the distribution condition of the palmprint
fine lines is random; and (2) the palmprint principal line has longer, thicker and deeper texture
features in the palmprints, the palmprint fine lines have finer, shorter and shallower texture features

through being compared with the palmprint principal line.

[0062] In some embodiments, when the palmprint is the palmprint of a hand palm, the
distribution condition of the palmprint principal line is generally in a diagonal relationship. That is,
a palmprint principal line distribution rule of the hand palm is a diagonal rule. Exemplarily, by
taking the hand palm of a left hand as an example, the palmprint principal line generally starts from
the top left corner and ends at the bottom right corner; and by taking the hand palm of a right hand

as an example, the palmprint principal line generally starts from the top right corner and ends at the



bottom left corner. As shown in FIG. 3, it is a schematic diagram of a palmprint of a left hand palm.
A palm center region 310 includes principal lines 320 and fine lines 330. Thick lines are used for
indicating the principal lines 320, and fine lines are used for indicating the fine lines 330. That is,

the palm center region 310 includes three principal lines 320 and 13 fine lines 330.

[0063] In some embodiments, when the palmprint is the palmprint of a foot sole, the
distribution condition of the palmprint principal line is generally in various palmprint forms such as
various kinds of herringbone palmprint, turtle-shaped palmprint and vertical palmprint. That is, a
palmprint principal line distribution rule of the foot sole may be determined with reference to

several common forms.

[0064] Exemplarily, by taking the herringbone palmprint in the foot sole as an example,
when principal lines of the herringbone palmprint are two, the two principal lines generally start at
the upper side and show a crossed or connection form. As shown in FIG. 4, it is a schematic
diagram of a foot sole. The foot sole includes a herringbone palmprint. The herringbone palmprint
includes two principal lines, the two principal lines are crossed at the upper side, the first principal
line 410 ends at a bottom left corner, and the second principal line 420 ends at a bottom right corner.
In some embodiments, when the principal line of the herringbone palmprint is one, the principal
line starts at the bottom left corner and ends at the bottom right corner. The principal line has a
greater bending degree, and shows an upright herringbone shape or a reversed herringbone shape
with a starting point and an ending point of the principal line; or the principal line starts at the upper
side and ends at the lower side. The principal line has a greater bending degree, and shows a lateral

placed herringbone shape with a starting point and an ending point of the principal line.

[0065] Exemplarily, by taking a vertical palmprint in the foot sole as an example, at least
one principal line of the vertical palmprint is generally included, and the principal line generally
starts at the upper side and ends at the lower side. The above is only an exemplary example. The

embodiments of the present disclosure are not limited by the exemplary example.

[0066] In some embodiments, the positioning point data is used for indicating a fixing
condition of the principal lines, and includes first data and second data. Based on the first data and
the second data, the starting condition and the ending condition of the principal line are determined,
and the distribution condition of the principal line is approximately determined. Exemplarily, the
first data corresponds to the first principal line positioning point; and the second data corresponds to

the second principal line positioning point.
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[0067] In one embodiment, a starting point of the palmprint principal line is used as the first
principal line positioning point, and the ending point of the palmprint principal line is used as the
second principal line positioning point. Exemplarily, the generation of the positioning point data

includes at least one of the following manners.
[0068] (1) Random generation manner

[0069] Exemplarily, in any one coordinate region, first data and second data are generated in
a random generation manner. According to length limitation of the palmprint principal line, a line
segment connected between the first principal line positioning point and the second principal line
positioning point and the coordinate region are subjected to equal scaling, the first principal line
positioning point corresponding to the first data and the second principal line positioning point

corresponding to the second data are further determined.

[0070] Or, a palmprint principal line distribution range is determined according to the
palmprint principal line distribution rule. For example, a hand palm of an adult is approximately 16
to 22 cm, the palmprint principal line is approximately distributed in the palm center region of the
hand palm, and the palm center region of the hand palm of an adult is approximately 8 to 12 cm.
Analysis is performed by taking the size of the palm center region of the hand palm of an adult as
an example. A distribution region of the palmprint principal line is preset. The size of the
distribution region may be a square region with an edge length of 8 cm, may also be a rectangular
region with an edge length of 6 cm, may also be a rhombic region with a diagonal length of 10 cm,
etc. In some embodiments, in a preset palmprint principal line distribution region, a first principal
line positioning point corresponding to the first data and a second principal line positioning point

corresponding to the second data are generated in a random generation manner.
[0071] (2) Generation manner in divided region

[0072] In some embodiments, by taking the preset palmprint principal line distribution
region as an example for illustration, in the palmprint principal line distribution region, the
distribution region is subjected to region division to obtain a divided region, and in the divided
region, first data and second data are generated in a random generation manner. Exemplarily, after
the region division on the distribution region, two divided regions are obtained. A first principal line
positioning point corresponding to the first data is generated in the first divided region, and a
second principal line positioning point corresponding to the second data is generated in the second

divided region.
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[0073] In some embodiments, the distribution region is subjected to region division to
obtain a plurality of divided regions. The region sum of the plurality of divided regions may be
implemented as the total distribution region, and may also be implemented as the partial distribution
region. That is, the divided region generating the positioning point data may include the total

distribution region, may only include the partial distribution region, etc.

[0074] Exemplarily, as shown in FIG. 5, illustration is performed by taking a palm of a left
hand as an example. A hand palm 510 of a left hand is used as a palmprint principal line distribution
region. After the distribution region is divided, four divided regions are obtained, and are
respectively a top left corner region 520, a bottom left corner region 530, a top right corner region
540 and a bottom right corner region 550. Under a general condition, in the hand palm of the left
hand, a starting point of the palmprint principal line (first principal line positioning point) is
positioned in the top left corner region 520, and an ending point of the palmprint principal line
(second principal line positioning point) is positioned in the bottom right corner region 550, so that
the top left corner region 520 is used as a divided region for generating the first data, and the bottom

right corner region 550 is used as a divided region for generating the second data.

[0075] The above is only an exemplary example, and the embodiment of the present

disclosure is not limited by the exemplary example.

[0076] Step 220: Generate adjusting point data according to a palmprint principal line

curving rule.

[0077] A principal line adjusting point corresponding to the adjusting point data is
configured to control a curving parameter of the principal line formed by the first principal line

positioning point and the second principal line positioning point.

[0078] The palmprint principal line curving rule is used for indicating a curving parameter
of the palmprint principal line. Exemplarily, the palmprint principal line is generally not a straight
line segment, but is a curve with a certain curving parameter. After the first principal line
positioning point and the second principal line positioning point are determined, the curving
parameter of the principal line formed by the first principal line positioning point and the second

principal line positioning point is adjusted through the generated principal line adjusting point.

[0079] In one embodiment, the adjusting point data is determined in a region between the
first principal line positioning point and the second principal line positioning point according to the

palmprint principal line curving rule.
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[0080] Exemplarily, the geometric appearance of the palmprint is subjected to parametric
description by using a Bezier curve. In some embodiments, at least one Bezier curve is used for

describing the palmprint principal line of a hand palm.

[0081] The Bezier curve is a mathematical curve applied to a 2-Dimensional pattern
application program. The Bezier curve consists of a line segment and a node. The node is a
draggable fulcrum. The line segment is similar to a telescopic rubber band. During control on the
shape of the line segment, the curving parameter of the line segment is controlled through the node

to obtain a corresponding curve.

[0082] In some embodiments, by using any one palmprint principal line as an example for
illustration, a two-order Bezier curve is used for forming the palmprint principal line. That is, three
data (parameter points) are used in a 2-Dimensional (2D) plane to complete the determination on
one palmprint principal line (Bezier curve). The three data are respectively the first data
representing the first principal line positioning point, the principal line adjusting point and the

second data representing the second principal line positioning point.

[0083] In some embodiments, as shown in FIG. 6, it is a schematic diagram of determining
the palmprint principal line by using a Bezier curve method. A region defined by a horizontal axis
and a vertical axis is a generation region of the palmprint principal line. Numbers marked on the
horizontal axis and the vertical axis are used for assisting the coordinate position determination of
the three data. In the schematic diagram, three palmprint principal lines are included. Each of the
palmprint principal lines is determined through the first data, the principal line adjusting point and
the second data. “Inverted triangle symbols” are used for indicating the first principal line
positioning points corresponding to the first data. “Start symbols” are used for indicating the
principal line adjusting points. “Dot symbols™ are used for indicating the second principal line

positioning points corresponding to the second data.

[0084] Exemplarily, the first principal line positioning points corresponding to the first data
and the second principal line positioning points corresponding to the second data are firstly
generated. Then, the principal line adjusting points are generated between the first principal line
positioning points and the second principal line positioning points. In some embodiments, based on
a limitation relationship of a coordinate region between the first principal line positioning points

and the second principal line positioning points, the principal line adjusting points are generated.

[0085] For example, the coordinate of the first principal line positioning point (start point)
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of the palmprint principal line 610 is (0.0, 0.4), the coordinate of the principal line adjusting point
(control point) is (0.5, 0.6), and the coordinate of the second principal line positioning point (control
point) is (0.6, 1.0). The coordinate of the first principal line positioning point of the palmprint
principal line 620 is (0.0, 0.0), the coordinate of the principal line adjusting point is (0.7, 0.3), and
the coordinate of the second principal line positioning point is (1.0, 1.0). The coordinate of the first
principal line positioning point of the palmprint principal line 630 is (0.4, 0.0), the coordinate of the
principal line adjusting point is (0.6, 0.2), and the coordinate of the second principal line positioning

point is (1.0, 0.3).

[0086] The above is only an exemplary example, and the embodiment of the present

disclosure is not limited by the exemplary example.

[0087] Step 230: Generate a palmprint principal line based on first data, second data and
adjusting point data.
[0088] The palmprint principal line is a curve formed by connecting the first principal line

positioning point and the second principal line positioning point with a curving parameter

controlled by the principal line adjusting point.

[0089] Exemplarily, as shown in FIG. 6, the palmprint principal line 610 is obtained by
connecting the first principal line positioning point and the second principal line positioning point
using a curve with a curving parameter controlled by the principal line adjusting point, so that the
palmprint principal line 610 is an arc-shaped curve protruded to a great degree in an upward
direction. The palmprint principal line 620 is obtained by connecting the first principal line
positioning point and the second principal line positioning point using a curve with a curving
parameter controlled by the principal line adjusting point, so that the palmprint principal line 620 is
an arc-shaped curve protruded to a small degree in an upward direction. The palmprint principal
line 630 is obtained by connecting the first principal line positioning point and the second principal
line positioning point using a curve with a curving parameter controlled by the principal line
adjusting point, so that the palmprint principal line 630 is an arc-shaped curve recessed in a

downward direction.

[0090] Step 240: Generate at least one palmprint sample including the palmprint principal
line.
[0091] The palmprint sample is used for training a palmprint recognition model, and the

palmprint recognition model is used for palmprint recognition.
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[0092] Exemplarily, at least one palmprint principal line is included in one palmprint sample.
For example, through observation based on the palmprint data possessed by creatures per se, the
quantity of the palmprint principal lines is generally 2 to 5. That is, when using the palmprint
condition possessed by creatures per se as a generation standard, generally, two palmprint principal
lines are included in one palmprint sample; or three palmprint principal lines are included in one
palmprint sample; or four palmprint principal lines are included in one palmprint sample; or five

palmprint principal lines are included in one palmprint sample.

[0093] In one embodiment, based on the method of generating the palmprint principal lines
through the positioning point data and the principal line adjusting point, after the at least one
palmprint principal line is obtained, a plurality of palmprint principal lines are generated by using

the same method for generating a palmprint principal line.

[0094] In some embodiments, the positioning point data corresponding to a plurality of
palmprint principal lines may be the same and may be different. For example, the first principal line
positioning point corresponding to each of the palmprint principal line 1 and the palmprint principal
line 2 is a point A, but the second principal line positioning point of the palmprint principal line 1 is
a point B, and the second principal line positioning point of the palmprint principal line 2 is a point
C. Or, the second principal line positioning point corresponding to each of the palmprint principal
line 1 and the palmprint principal line 2 is a point C, but the first principal line positioning point of
the palmprint principal line 1 is a point A, and the first principal line positioning point of the
palmprint principal line 2 is a point B. Or, the first principal line positioning point corresponding to
each of the palmprint principal line 1 and the palmprint principal line 2 is a point A, the second
principal line positioning point is a point B, but the principal line adjusting point of the palmprint
principal line 1 is a point C, the principal line adjusting point of the palmprint principal line 2 is a
point D, etc. Exemplarily, 2 to 5 palmprint principal lines are randomly selected from a plurality of

generated palmprint principal lines to obtain a palmprint sample.

[0095] In one embodiment, a palmprint sample including three palmprint principal lines is
taken as an example for illustration. In the palmprint sample, besides the three palmprint principal
lines are included, palmprint fine lines are also included. The palmprint fine lines have the shorter
and shallower texture features through being compared with the palmprint principal lines.

Exemplarily, a generation process of the palmprint fine lines is illustrated.

[0096] In some embodiments, at least two palmprint fine line positioning points are

determined; and the palmprint fine lines are generated based on the at least two palmprint fine line
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positioning points.

[0097] The palmprint fine line positioning points are used for determining a fine line
generation range. Exemplarily, at least two palmprint fine line positioning points are generated

according to a palmprint fine line distribution rule.

[0098] In some embodiments, the palmprint fine line distribution rule includes various
distribution rules such as a palmprint fine line length rule, a palmprint fine line thickness rule and a

palmprint fine line density rule.

[0099] Exemplarily, the palmprint fine line length rule is used for indicating the length
limitation of the palmprint fine lines. For example, the length of the palmprint fine lines is smaller
than the shortest palmprint principal line in a plurality of palmprint principal lines; or the length of

the palmprint fine lines is smaller than a preset length threshold value (such as 3 cm), etc.

[00100] Exemplarily, the palmprint fine line thickness rule is used for indicating the
thickness limitation of the palmprint fine lines. For example, the thickness of the palmprint fine
lines is smaller than the thinnest palmprint principal line in a plurality of palmprint principal lines;
or the thickness of the palmprint fine lines is smaller than a preset thickness threshold value (such

as 1 mm), etc.

[00101] Exemplarily, the palmprint fine line density rule is used for indicating the mutual
distribution condition of at least two palmprint fine lines in the palmprint generation region. For
example, in a region X (preset region) predetermined in the palmprint generation region, at least 3
palmprint fine lines are stipulated to be generated; or the palmprint generation region is divided into
a plurality of sub regions with a unit length (1 cm), and each sub region is stipulated to have at least

two palmprint fine lines, etc.

[00102] The various above distribution rules may be singly applied, and may be applied to a
combined manner. For example, the palmprint fine lines are determined only by using the length
rule; or the palmprint fine lines are determined by comprehensively considering the length rule, the
thickness rule and the density rule, etc. The above is only an exemplary example, and the

embodiment of the present disclosure is not limited by the exemplary example.

[00103] In some embodiments, in palmprint distribution, the distribution of the palmprint
fine lines is dispersed and random, based on the distribution rule of the palmprint fine lines and the
palmprint distribution condition of the palmprint data stored in the palmprint database, at least one

of the following methods is adopted, and at least one palmprint fine line is generated in the
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palmprint generation region.

[00104] (1) After at least one palmprint fine line positioning point is determined, based on the
distribution rule of the palmprint fine lines, the rest at least one palmprint fine line positioning point

is determined.

[00105] Exemplarily, a preset length threshold value of the palmprint fine lines is
predetermined to be 3 cm, and a preset thickness threshold value of the palmprint fine lines is
predetermined to be 1 mm. In the palmprint generation region, one palmprint fine line positioning
point is randomly generated, within the preset length threshold value and the preset thickness
threshold value of the palmprint fine lines, at least one rest palmprint fine line positioning point is
determined to obtain at least two palmprint fine line positioning points. In some embodiments, by
using the at least one rest palmprint fine line positioning point as the reference, within the preset
length threshold value and the preset thickness threshold value of the palmprint fine lines, rest

palmprint fine line positioning points are determined, etc.

[00106] (2) Based on the distribution rule of the palmprint fine lines, at least two palmprint

fine line positioning points are randomly determined.

[00107] Exemplarily, in the palmprint generation region, based on the palmprint fine line
distribution rule, at least two points are randomly generated to be used as at least two palmprint fine
line positioning points; or, after the palmprint generation region is divided, at least two sub regions
are obtained, and the palmprint fine line positioning points used for generating the palmprint fine

lines are determined in the sub regions.

[00108] In some embodiments, after the at least two palmprint fine line positioning points are

obtained, at least one of the following manners of obtaining the palmprint fine lines is obtained.

[00109] 1. The at least two palmprint fine line positioning points are connected to obtain the

palmprint fine lines.

[00110] Exemplarily, after the generated at least two palmprint fine line positioning points
are obtained, any two palmprint fine line positioning points are connected to obtain palmprint fine
lines in a line segment form; or, after a plurality of random palmprint fine line positioning points are
connected, palmprint fine lines in irregular line segment shapes are obtained; or, under the condition
of considering that the length of the fine lines is short, a plurality of (two or more) random
palmprint fine line positioning points are used as one fine line positioning point group, palmprint

fine lines are obtained in a certain length range, etc.
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[00111] 2. At least one palmprint sample is determined according to the palmprint fine line

adjusting point generated according to the at least two palmprint fine line positioning points.

[00112] In one embodiment, the palmprint fine line adjusting points are determined based on

the at least two palmprint fine line positioning points.

[00113] The palmprint fine line adjusting points are configured to control the curving
parameter between the at least two palmprint fine line positioning points. Exemplarily, during
generation of the palmprint fine lines, the palmprint fine lines are determined by using a Bezier
curve method. That is, after the at least two palmprint fine line positioning points are generated, the
palmprint fine line adjusting points for adjusting the curving parameter of the line segment between
the at least two palmprint fine line positioning points is determined. Through a position moving
process on the palmprint fine line adjusting points, different palmprint fine lines, such as different
palmprint fine lines in an arc form with great curving parameter or different palmprint fine lines in
an irregular curve form at a small bending degree, corresponding to a condition that the palmprint

fine line adjusting points in different positions are obtained.

[00114] In one embodiment, the palmprint fine lines are determined based on the at least two
palmprint fine line positioning points and the palmprint fine line adjusting point in the preset

palmprint fine line quantity range.

[00115] In some embodiments, in order that the palmprint condition in the generated
palmprint sample is similar to the palmprint condition of creatures, the quantities of the palmprint
principal lines and the palmprint fine lines are preset. Exemplarily, by taking an observation result
in a certain palm center region as an example for illustration, for the palmprint conditions of
creatures, in the palm center region, the quantity of the palmprint principal lines is 2 to 5, and the
quantity of the palmprint fine lines is 5 to 15. For example, the quantity of the palmprint principal
lines is preset to be in a range of 2 to 5, and the quantity of the palmprint fine lines is preset to be in
arange of 5 to 15. During determination of the palmprint principal lines, the quantity of the
palmprint principal lines is controlled to be within a quantity range of 2 to 5, and the palmprint
principal lines of at least four conditions are obtained. During determination of the palmprint fine
lines, the quantity of the palmprint fine lines is to be within a quantity range of 5 to 15 to obtain the

palmprint fine lines of at most eleven conditions.

[00116] In one embodiment, the at least one palmprint sample including the palmprint fine

lines and the palmprint principal lines is generated within the preset palmprint quantity range.
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[00117] The palmprint quantity range includes at least one of the palmprint principal line
quantity range and the preset palmprint fine line quantity range. In some embodiments, the
palmprint sample includes a certain quantity of palmprint principal lines and palmprint fine lines.
When the palmprint sample is obtained based on the palmprint condition of creatures, the quantities
of the palmprint principal lines and the palmprint fine lines in the palmprint samples are similar to

the quantities of the palmprint principal lines and the palmprint fine lines of creatures.

[00118] Exemplarily, in a certain palm center region, in the palm center region, the quantity
of the palmprint principal lines is controlled to be 2 to 5, the quantity of the palmprint fine lines is
controlled to be 5 to 15, and a plurality of palmprint samples are obtained. For example, the
quantity of the palmprint principal lines of the first palmprint sample is 3, the quantity of the
palmprint fine lines is 12; the quantity of the palmprint principal lines of the second palmprint
sample is 5, the quantity of the palmprint fine lines is 10; and the quantity of the palmprint principal
lines of the third palmprint sample is 4, the quantity of the palmprint fine lines is 5.

[00119] In one embodiment, the generated palmprint sample only includes palmprint
principal lines. Different palmprint samples are determined according to the trends of different
palmprint principal lines and the distribution relationship among a plurality of palmprint principal
lines. The trend of the palmprint principal lines is used for indicating the relationship among the
first principal line positioning point, the principal line adjusting point and the second principal line
positioning point. The distribution relationship among the palmprint principal lines is used for
indicating the relationship (such as a crossed relationship, a parallel relationship and a distance

relationship) among a plurality of palmprint principal lines belonging to the same palmprint sample.

[00120] In some embodiments, by considering that the finally imaged palmprint on different
photos of the same hand palm may generate tiny differences due to factors such as palm postures
and shooting angles in the palmprint distribution conditions, exemplarily, tiny disturbance is added
onto the generated palmprint sample, and the palmprint sample after tiny disturbance addition is
regarded as the palmprint data corresponding to the same identity document (ID). That is, a plurality
of target samples obtained after disturbing the palmprint sample in a target disturbing interval are

regarded as the palmprint data corresponding to the same ID.

[00121] In some embodiments, the disturbing interval of tiny disturbance is predetermined,
and the disturbance performed on the palmprint sample in the disturbing interval is used as the tiny
disturbance. The disturbance performed on the palmprint sample includes at least one of the

following implementations.
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[00122] (1) The palmprint principal line in the palmprint sample is disturbed.

[00123] The palmprint principal line in the palmprint sample is a smooth curve formed by
connecting the first principal line positioning point and the second principal line positioning point
with a curving parameter controlled by the principal line adjusting point. During disturbance on the
palmprint principal line in the palmprint sample, the disturbance includes the disturbance on any
one point of the first principal line positioning point, the principal line adjusting point and the
second principal line positioning point of the palmprint principal line in the disturbing interval; also
includes the disturbance simultaneously performed on any two points of the first principal line
positioning point, the principal line adjusting point and the second principal line positioning point
of the palmprint principal line in the disturbing interval; and also includes the disturbance
simultaneously performed on the first principal line positioning point, the principal line adjusting
point and the second principal line positioning point of the palmprint principal line in the disturbing

interval, etc.

[00124] In some embodiments, the preset disturbing interval includes a disturbing interval X
of the first principal line positioning point, a disturbing interval Y of the principal line adjusting
point and a disturbing interval Z of the second principal line positioning point, and the preset
disturbing ranges of the disturbing interval X, the disturbing interval Y and the disturbing interval Z

may be identical or different.
[00125] (2) The palmprint fine line in the palmprint sample is disturbed.

[00126] the palmprint fine line includes a straight line formed by two palmprint fine line
positioning points, and also includes a curve formed by the palmprint fine line positioning point and
the fine line adjusting point. When the palmprint fine line is the straight line formed by the two
palmprint fine line positioning points, a process of disturbing the palmprint fine lines in the
palmprint sample is implemented as a process of disturbing any one point of the palmprint fine line
positioning points in the palmprint fine lines or simultaneously disturbing the palmprint fine line
positioning points in the palmprint fine lines. When the palmprint fine line is the curve formed by
the palmprint fine line positioning point and the fine line adjusting point, a process of disturbing the
palmprint fine lines in the palmprint sample is implemented as a process of disturbing any one point
of the palmprint fine line positioning points in the palmprint fine lines in the disturbing interval, or
disturbing the fine line adjusting point in the palmprint fine lines in the disturbing interval, or
simultaneously disturbing the palmprint fine line positioning point and the fine line adjusting point

in the palmprint fine lines in the disturbing interval.
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[00127] (3) The palmprint principal line and the palmprint fine line in the palmprint sample

are disturbed.

[00128] The palmprint principal line in the palmprint sample is a smooth curve formed by
connecting the first principal line positioning point and the second principal line positioning point
with a curving parameter controlled by the principal line adjusting point, and the palmprint fine line
includes a straight line formed by two palmprint fine line positioning points, and also includes a

curve formed by the palmprint fine line positioning point and the palmprint fine line adjusting point.

[00129] When the palmprint principal line and the palmprint fine line in the palmprint sample
are disturbed, the process is implemented into a process of disturbing any one point or a plurality of
points of the palmprint fine line positioning points and the fine line adjusting points of the palmprint
fine lines during disturbing any one point or a plurality of points in the first principal line
positioning point, the principal line adjusting point and the second principal line positioning point

of the palmprint principal line in the disturbing interval.

[00130] In some embodiments, based on the above disturbing interval range, in a process of
disturbing the palmprint principal line and the palmprint fine lines, disturbed palmprint samples
corresponding to a plurality of palmprint samples is obtained, and a plurality of disturbed palmprint
samples and undisturbed palmprint samples are regarded as the palmprint data corresponding to the

same ID.

[00131] For example, in a disturbing interval range, a palmprint sample A is subjected to tiny
disturbance by the above disturbing method to obtain a palmprint sample B and a palmprint sample
C after disturbing the palmprint principal lines of the palmprint sample A, and a palmprint sample D
after disturbing the palmprint principal line and palmprint fine lines of the palmprint sample A, and
the palmprint sample A, the palmprint sample B, the palmprint sample C and the palmprint sample

D are used as the palmprint data corresponding to the same ID.

[00132] The above is only an exemplary example. The embodiments of the present disclosure

are not limited by the exemplary example.

[00133] Based on the above, a first principal line positioning point and a second principal
line positioning point are generated according to the palmprint principal line distribution rule,
adjusting point data for controlling the principal line curving parameter is generated according to
the palmprint principal line curving rule, a curve obtained by connecting the first principal line

positioning point and the second principal line positioning point using a curve with a curving
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parameter controlled by the principal line adjusting point is used as the palmprint principal line, at
least one palmprint sample including the palmprint principal line is generated, and the palmprint
recognition model is trained by using the palmprint sample. Through the method, a plurality of
palmprint samples are obtained through simulation according to the distribution condition of the
palmprint principal line. Since the palmprint samples are determined in a data (first principal line
positioning point, second principal line positioning point and adjusting point data) generation
manner, the generated palmprint samples are in a great batch, and the upper limit of the quantity
may be not set, so that the generated palmprint samples have higher diversity. During training on
the palmprint recognition model based on the generated palmprint samples, the palmprint
recognition model may be promoted to mine more texture internal rules and information not
involved in the palmprint dataset to break through the limitation of the palmprint dataset and

improve the robustness of the palmprint recognition model.

[00134] In one embodiment, as shown in FIG. 7, a process of generating the first principal
line positioning point, the second principal line positioning point and the principal line adjusting
point according to the palmprint principal line distribution rule and the palmprint principal line

curving rule may also be implemented as the following step 710 and step 770.

[00135] Step 710: Determine a first region and a second region corresponding to a trend of

the palmprint principal line according to the palmprint principal line distribution rule.

[00136] Exemplarily, by taking the palmprint of a hand palm as an example for illustration,
there is a certain rule for the distribution of the palmprint principal line in the palmprint of the hand
palm. As shown in FIG. 3, it is a schematic diagram of a distribution condition of palmprint of a
hand palm. Each of palmprint principle lines 320 is approximately shown in a showing form that a
first principal line positioning point is at the top left corner, and a second principal line positioning
point is at the bottom right corner; or the bottom right corner is regarded as the first principal line
positioning point of the palmprint principal line 320, and the top left corner is regarded as the
second principal line positioning point of the palmprint principal line 320. In some embodiments,
the palmprint principal line is analyzed in a manner of using the top left corner as the first principal

line positioning point and the bottom right corner as the second principal line positioning point.

[00137] In one embodiment, a palmprint generation region is determined according to the

palmprint principal line distribution rule.

[00138] The palmprint generation region is used for framing a distribution range of the
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palmprint principal line.

[00139] Exemplarily, the palmprint generation region is determined in a random generation
manner. For example, a rectangular region with a unit length (1 cm) as an edge length is generated;
or a region in an irregular shape with a preset length being a maximum diagonal line is generated,

etc.

[00140] In some embodiments, the palmprint generation region may also be determined
according to the palmprint distribution condition of the palmprint of the hand palm. Exemplarily, as
shown in FIG. 8, and it is a schematic diagram of palmprint of a hand palm. By taking the palmprint
distribution condition of the palmprint of the hand palm as shown in FIG. 8 as an example for
illustration, a process of determining the palmprint generation region according to the palmprint

principal line distribution rule of the hand palm includes the following process.
[00141] (1) Finger seam key point positioning

[00142] In some embodiments, finger seams of fingers are detected by using a target detector,
a key point A between an index finger 810 and a middle finger 820, a key point B between the
middle finger 820 and a ring finger 830, and a key point C between the ring finger 830 and a little
finger are determined, and the key point A, the key point B and the key point C are determined as
three finger seam key points to be used as positioning results of the finger seam key point
positioning. Exemplarily, during detection on the finger seams of the fingers by using the target

detector, the midpoint position between two thumbs is used as a finger seam key point position.
[00143] (2) Local coordinate system determination

[00144] In one embodiment, after the finger seam key point position is determined according

to the finger seam, a local coordinate system is built according to the key point.

[00145] Exemplarily, the key point A between the index finger 810 and the middle finger 820,
the key point C between the ring finger 830 and the little finger are connected, and a straight line
obtained through connection is determined as an abscissa axis (axis x) of the local coordinate
system. The key point B between the middle finger 820 and the ring finger 830 is used as an

original point of the local coordinate system, and a vertical axis (axis y) perpendicular to the
abscissa axis is determined, so that the local coordinate system built by the key point A, the key

point B and the key point C is obtained.

[00146] In some embodiments, a center point D of the palmprint generation region is
determined in a negative direction of the vertical axis in the local coordinate system. A manner of
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determining the position of the center point D of the palmprint generation region includes:
determination according to a width and a length of the palm center of the hand palm; or

determination according to a distance between the key points, etc.

[00147] Exemplarily, when the position of the center point D of the palmprint generation
region is determined according to the width and the length of the palm center of the hand palm, the
determination is performed by using the width of the palm center of the hand palm and the length of
the palm center of the hand palm as the standard. For example, a rectangular shape is built by using
the width of the palm center of the hand palm and the length of the palm center of the hand palm as
the edge lengths. The position of the center point D of the palmprint generation region is determined

based on the intersection point of the diagonal lines in the rectangular shape.

[00148] Exemplarily, during determination on the position of the center point D of the
palmprint generation region according to the distance between the key points, a distance BD
between the key point B and the center point D of the palmprint generation region, and a distance
AC between the key point A and the key point C are determined at first; and then, the position of the
center point D of the palmprint generation region is determined according to the length relationship
between the distance BD and the distance AC. For example, by setting that the distance BD is 1.5
times of the distance AC, the center point D of the palmprint generation region is determined

according to the distance AC and the built local coordinate system.
[00149] (3) Palmprint generation region extraction

[00150] In some embodiments, after the center point D of the palmprint generation region is
determined, the palmprint generation region is determined according to the midpoint of the
palmprint generation region. For example, a rectangular region with a certain edge length is built by
using the center point D of the palmprint generation region as a center, and the rectangular region is
used as the palmprint generation region; or an irregular palm-shaped region is built by using the
center point D of the palmprint generation region as a gravity center, and the irregular palm-shaped

region is used as the palmprint generation region, etc.

[00151] The center point D of the palmprint generation region regarded as the center, and the
condition of regarding the built rectangular region as the palmprint generation region is used as an
example for illustration. The edge length of the rectangular region is determined according to the

length relationship between the key points.

[00152] Exemplarily, after the distance AC between the key point A and the key point C is
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determined, the distance AC is used as the edge length of the palmprint generation region; or 7/6

times of the distance AC is used as the edge length of the palmprint generation region, etc.

[00153] Or, after the distance AB between the key point A and the key point B is determined,

the 2 times of the distance AB is used as the edge length of the palmprint generation region, etc.

[00154] In some embodiments, the palmprint generation region may also be called as a
region of interest (ROI). That is, the palmprint generation region is a region which receives close
attention in a palmprint generation process, and the palmprint generation process is performed in

this region.

[00155] Exemplarily, there is a certain rule for the trend of the palmprint principal line. For
example, the trend of the palmprint principal line in the palmprint of a hand palm is from the top
left corner to the bottom right corner. After the palmprint generation region is obtained, based on the
trend of the palmprint principal line, a first region and a second region which correspond to each
other are determined in the palmprint generation region, and a starting palmprint positioning point

and an ending palmprint positioning point are generated.

[00156] In one embodiment, a first vertex and a second vertex in a diagonal relationship are

determined in the palmprint generation region.

[00157] Exemplarily, as shown in FIG. 9, the palmprint generation region is a rectangular
region, vertexes in a diagonal relationship in the rectangular region are respectively determined as a
first vertex and a second vertex. The vertexes in the diagonal relationship include a vertex 910 and a
vertex 940; and a vertex 920 and a vertex 930. Exemplarily, when the vertex 910 is regarded as the
first vertex, the vertex 940 is the second vertex; and when the vertex 920 is regarded as the first
vertex, the vertex 930 is the second vertex, etc. Exemplarily, through analysis on the palmprint
distribution of a left hand palm, the palmprint of the left hand palm generally has a palmprint trend
from the top left corner to the bottom right corner. That is, when the palmprint generation region is
a rectangular region as shown in FIG. 9, the trend of the palmprint principal line points from the

vertex 910 (the first vertex) to the vertex 940 (the second vertex).

[00158] In one embodiment, the first region is determined in the palmprint generation region

by using the first vertex as a center and a first preset length as a radius.

[00159] Exemplarily, after the first vertex is determined, the first region determined based on
the first vertex is a fan-shaped region. A circle center point of the fan-shaped region is the first

vertex, and the radius of the fan-shaped region is the first present length. Or, the fan-shaped region
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is regarded as a 1/4 circular region. The center point of the circular region is the first vertex, and the

radius of the circular region is the first preset length.

[00160] In some embodiments, the first preset length may be a preset fixed value, and may

also be a value determined based on the palmprint generation region.

[00161] For example, the first preset length is a preset fixed value, during determination of
the first region based on the first vertex, the first region is determined in the palmprint generation
region by using the first vertex as the center and the preset fixed value as the radius; or, the first
preset length is a value determined based on the palmprint generation region (for example, the edge
length in the palmprint generation region is used as the diameter; or, a half of the edge length in the
palmprint generation region is used as the diameter, etc.), and during determination of the first
region based on the first vertex, the first region is determined in the palmprint generation region by
using the first vertex as the center and the value determined based on the palmprint generation

region as the radius, etc.

[00162] Exemplarily, when the palmprint generation region is a square region of a unit length,
as shown in FIG. 9, the circle center point is a third vertex, and for the first principal line

positioning point, the coordinate of the first principal line positioning point is defined as follows:

x2+( 1)2<1x€[01] E[1 1]
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[00163] In the formula, x is used for indicating an abscissa axis coordinate, and y is used for
indicating a vertical axis coordinate.

[00164] In one embodiment, the second region is determined in the palmprint generation

region by using the second vertex as a center and a second preset length as a radius.

[00165] In some embodiments, a process of determining the second region according to the
second vertex is similar to a process of determining the first region according to the first vertex.
Exemplarily, the values of the second preset length and the first preset length may be identical or

different.

[00166] For example, as shown in FIG. 9, the palmprint generation region is a square region.
When the value of the second preset length is the same as the value of the first preset length, the
second region formed by using the second vertex as the center and the second preset length as the
radius and the first region formed by using the first vertex as the center and the first preset length as

the radius are both fan-shaped regions, and the first region and the second region are regions in the
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same shapes.

[00167] Exemplarily, when the palmprint generation region is a square region of a unit length,
as shown in FIG. 9, the circle center point is a third vertex, and for the second principal line

positioning point, the coordinate of the second principal line positioning point is defined as follows:
(x—1)2+ 2<1 xe[l 1] 6[01]
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[00168] In the formula, x is used for indicating an abscissa axis coordinate, and y is used for

indicating a vertical axis coordinate.

[00169] Or, when the value of the second preset length is different from the value of the first
preset length, the second region formed by using the second vertex as the center and the second
preset length as the radius and the first region formed by using the first vertex as the center and the
first preset length as the radius have different region shapes. For example, when the palmprint
generation region is a square region, and the length value of the second preset length is greater, but
the length value of the first preset length is smaller, the second region corresponding to the second

preset length is greater than the first region corresponding to the first preset length.

[00170] The above is only an exemplary example. The embodiments of the present disclosure

are not limited by the exemplary example.

[00171] Step 720: Determine the first data corresponding to the first principal line positioning

point in the first region.

[00172] In some embodiments, after the first region is determined, the first data
corresponding to the first principal line positioning point is determined in the first region in a

random selection manner.

[00173] The random selection is used for indicating an equiprobable selection manner.
Exemplarily, in the first region, the coordinate corresponding to a certain coordinate point is
randomly used as the coordinate of the first principal line positioning point in an equiprobable

manner to realize the process of generating the first data.

[00174] In some embodiments, the first data corresponding to the first principal line
positioning point is determined in the first region in a non-equiprobable manner according to the
palmprint principal line generation rule. For example, after the analysis on the palmprint
distribution condition, it is discovered that the palmprint principal line of the palmprint mostly uses
a point M as a starting point, during the determination of the first data in the first region, the
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probability of setting the point M to be used as the first principal line positioning point is higher,

and the process of selecting the first data in a non-equiprobable manner is further realized.

[00175] Step 730: Determine the second data corresponding to the second principal line

positioning point in the second region.

[00176] In some embodiments, after the second region is determined, the second data
corresponding to the first principal line positioning point is determined in the second region in a

random selection manner.

[00177] The random selection is used for indicating an equiprobable selection manner.
Exemplarily, in the second region, the coordinate corresponding to a certain coordinate point is
randomly used as the coordinate of the second principal line positioning point in an equiprobable

manner to realize the process of generating the second data.

[00178] In some embodiments, the second data corresponding to the second principal line
positioning point is determined in the second region in a non-equiprobable manner according to the
palmprint principal line generation rule. For example, after the analysis on the palmprint
distribution condition of the palmprint, it is discovered that the palmprint principal line of the
palmprint mostly uses a point N and a point L as ending points, during the determination of the
second data in the second region, the probability of setting the point N and the point L to be used as
the second principal line positioning points is higher, and the process of selecting the second data in

a non-equiprobable manner is further realized.

[00179] The above is only an exemplary example. The embodiments of the present disclosure

are not limited by the exemplary example.

[00180] Step 740: Determine a third region based on a position relationship between the first
principal line positioning point and the second principal line positioning point according to the

palmprint principal line curving rule.

[00181] Exemplarily, the palmprint principal line curving rule is used for indicating a
bending condition of the palmprint principal line. For example, the curving parameter of the
palmprint principal line of the palmprint is smaller; and the bending degree of the palmprint

principal line of the palmprint is smoother, etc.

[00182] In some embodiments, a third region used for generating the principal line adjusting
point based on a position relationship between the first principal line positioning point and the
second principal line positioning point is determined.

28



[00183] In one embodiment, the first principal line positioning point and the second principal

line positioning point are connected to obtain a target line segment.

[00184] Exemplarily, as shown in FIG. 10, in a palmprint generation region 1010, a first
principal line positioning point 1020 (expressed by an “inverted triangle” symbol) and a second
principal line positioning point 1030 (expressed by a “dot” symbol) are determined, and the first
principal line positioning point 1020 and the second principal line positioning point 1030 are

connected to obtain a target line segment 1040.

[00185] In some embodiments, a rectangular region having a preset edge length is used as the

third region by using a line segment midpoint of the target line segment as a center.

[00186] Exemplarily, the preset edge length includes a preset fixed value, and also includes a

value determined based on the palmprint generation region.

[00187] For example, the preset edge length is a preset fixed value, during determination of
the third region based on the midpoint of the line segment, and the rectangular region determined in
the palmprint generation region by using the midpoint of the line segment as the center and the
preset fixed value as the edge length is used as the third region. For example, the preset fixed value
includes: a length a of the rectangle and a width b of the rectangle, and the third region is obtained
by using the midpoint of the line segment as the center, the length as of the rectangle a the length of
the third region and the width b of the rectangle as the width of the third region.

[00188] or, the preset edge length is a value determined based on the palmprint generation
region (for example, a half of the edge length in the palmprint generation region is used as the edge
length; or, a half of the target line segment in the palmprint generation region is used as the edge
length, etc.), and during determination of the first region based on the midpoint of the line segment,
the third region is determined in the palmprint generation region by using the midpoint of the line
segment as the center and the value determined based on the palmprint generation region as the

edge length, etc.

[00189] For example, as shown in FIG. 10, after the target line segment 1040 is obtained, the
third region 1050 is obtained by using the midpoint of the line segment of the target line segment
1040 as the center and the preset fixed value as the edge length.

[00190] In one embodiment, supposed that the coordinate of the midpoint of the target line
segment of a connecting line of the first principal line positioning point and the second principal

line positioning line is (x., Y. ), a process of determining the third region by using the coordinate
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(x¢,y.) of the midpoint as the center and the target line segment as the judgment standard is as

follows.

[00191] Exemplarily, the length of the palmprint generation region is a unit length 1, and the
third region to be obtained is a square region. The edge length of the square region is preset to be
2/3, and the third region is a square region using the coordinate (x.,y,) of the midpoint as the

center, being parallel to the target line segment and having the edge length of 2/3.

[00192] In some embodiments, the third region is defined by a linear equation determination
method, and a linear equation is uniquely determined by the principal line positioning point and the
second principal line positioning point. Exemplarily, a straight line in which the target line segment
of the connecting line of the first principal line positioning point and the second principal line
positioning point is defined as a straight line A, the straight line Ais y = k;x + b;. Identically, a
straight line B passing through the coordinate (x.,y.) of the midpoint and being perpendicular to
the straight line A is defined as y = k,x + b,.

[00193] k, is used for indicating the slope corresponding to the straight line A; b;is used for
indicating the intercept corresponding to the straight line A; k, is used for indicating the slope
corresponding to the straight line B; b, is used for indicating the intercept corresponding to the
straight line B; and a relationship among k,, b, k, and b, is shown as follows:

{ kik, = -1

kyxc + by =y,

[00194] That is, the straight line B can be uniquely determined according to the straight line
A and the coordinate (x.,y.) of the midpoint.

[00195] In some embodiments, as shown in FIG. 11, based on the coordinate 1110(x,,y,) of
the midpoint and the preset edge length of the third region being 2/3, two straight lines A11120 and
A21130 being parallel to the straight line A and having a vertical distance being 1/3 away from the
straight line A, and two straight lines B11140 and B21150 being parallel to the straight line B and

having a vertical distance being 1/3 away from the straight line B are respectively determined.

[00196] An equation of the straight line A11120 is y = kyx + b;. An equation of the straight
line A21130 is y = kyx + b,. An equation of the straight line B11140 is y = k,x + bs. An
equation of the straight line B21150is y = k,x + bg.

[00197] The above is only an exemplary example, and the embodiment of the present
disclosure is not limited by the exemplary example.
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[00198] as shown in FIG. 11, according to the above four straight lines: the straight line
A11120, the straight line A21130, the straight line B11140 and the straight line B21150, values of the
four straight lines can be uniquely determined, the square region defined by the four straight lines

can be determined, and the square region is used as the third region.
[00199] Step 750: Generate the adjusting point data in the third region.

[00200] In some embodiments, after the third region is determined, the adjusting point data
used for adjusting the principal line curving parameter is generated in the third region. Exemplarily,
a value range of the coordinate of the adjusting point data may be defined in a form as follows:

klx + b3 < y

kix+by, >y

kzx + b5 <y

kox+bg >y
[00201] In the formula, k; is used for indicating the slope corresponding to the straight lines
A11120 and A21130. bsis used for indicating the intercept corresponding to the straight line A11120.
b,is used for indicating the intercept corresponding to the straight line A21130. k,is used for
indicating the slope corresponding to the straight lines B11140 and B21150. bsis used for indicating
the intercept corresponding to the straight line B11140. by is used for indicating the intercept

corresponding to the straight line B21150.

[00202] Step 760: Generate a palmprint principal line based on first data, second data and
adjusting point data.
[00203] The palmprint principal line is a curve formed by connecting the first principal line

positioning point and the second principal line positioning point with a curving parameter

controlled by the principal line adjusting point.

[00204] Exemplarily, the palmprint principal line is a curve obtained by connecting the first
principal line positioning point and the second principal line positioning point using a curve with a
curving parameter controlled by the principal line adjusting point. The coordinate positions of the
first principal line positioning point and the second principal line positioning point are certain, the
curving parameter of the line segment defined by the first principal line positioning point and the
second principal line positioning point can be adjusted by the principal line adjusting point, so that
different palmprint principal lines can be obtained. That is, there is a close relationship between the

position of the principal line adjusting point and the formation of the palmprint principal line.
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[00205] Step 770: Generate at least one palmprint sample including the palmprint principal

line and the palmprint fine lines.

[00206] The palmprint sample is used for training a palmprint recognition model, and the

palmprint recognition model is used for palmprint recognition.

[00207] Exemplarily, the palmprint principal line and the palmprint fine lines are included in
the palmprint sample. After the at least one palmprint sample including the palmprint principal line
is obtained, training is performed on the palmprint recognition model based on the at least one
palmprint sample so that the palmprint recognition model learns the relationship and differences
between different palmprint samples, and the recognition efficiency of the palmprint recognition

model in the palmprint recognition process is higher.

[00208] In some embodiments, after the generated palmprint sample is obtained, tiny
disturbance is added to the palmprint sample in the predetermined disturbing interval, and the
palmprint sample after tiny disturbance addition is regarded as the palmprint data corresponding to
the same ID. Exemplarily, in the predetermined disturbing interval, various different disturbing
operations are performed on the same palmprint sample to obtain a plurality of palmprint data
corresponding to the palmprint sample. For example, in a predetermined disturbing interval, the
palmprint principal line of the palmprint sample is disturbed by aiming at one palmprint sample to
obtain a palmprint datum; and the palmprint fine lines in the palmprint sample are disturbed to
obtain another palmprint datum, etc. The palmprint sample and the palmprint data obtained based
on the palmprint sample are used as the palmprint data corresponding to the same ID. More
diversified palmprint samples can be formed through a process of performing tiny disturbance on
the palmprint sample in a certain disturbing interval. In some embodiments, in a process of
disturbing the palmprint sample in the disturbing interval, the palmprint data belonging to the same
ID can be obtained after once disturbance on the palmprint sample; and the palmprint data
belonging to the same ID as the palmprint sample can be obtained after disturbance for many times
on the palmprint sample. When the palmprint sample is subjected to disturbance for many times, the
total value of the disturbance for may times is located in the disturbing interval. The above is only
an exemplary example, and the embodiment of the present disclosure is not limited by the

exemplary example.

[00209] Based on the above, the generated curve obtained by connecting the first principal
line positioning point and the second principal line positioning point using a curve with a curving

parameter controlled by the principal line adjusting point is used as the palmprint principal line, the
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at least one palmprint sample including the palmprint principal line is obtained, and the palmprint
recognition model is trained by using the palmprint sample. By the method, mass palmprint samples
are obtained through simulation according to the palmprint principal line distribution condition, so
that the generated palmprint samples have higher diversity. The palmprint recognition model is
trained based on the palmprint sample, the limitation of the palmprint dataset can be broken, and the

robustness of the palmprint recognition model is improved.

[00210] In the method provided by the embodiment of the present disclosure, a process of
obtaining the palmprint sample according to region division is illustrated. According to the
palmprint principal line distribution rule, the first region and the second region corresponding to the
trend of the palmprint principal line are determined, the first data is determined in the first region,
the second data is determined in the second region, the third region is determined according to the
palmprint principal line curving rule, the adjusting point data is generated in the third region, and
the first principal line positioning point corresponding to the first data, the principal line adjusting
point and the second principal line positioning point corresponding to the second data are connected
based on the principal line adjusting point to generate at least one palmprint sample including the
palmprint principal line. By the method, the palmprint principal line distribution rule and the
palmprint principal line curving rule are shown in a region division manner, the position
information of the first principal line positioning point and the second principal line positioning
point in the palmprint principal line can be more vividly determined, so that the principal line
adjusting point is determined. The curve obtained after connecting the first principal line
positioning point and the second principal line positioning point using a curve with a curving
parameter controlled by the principal line adjusting point is used as the palmprint principal line, the
palmprint sample including the palmprint principal line is further obtained, and tiny disturbance is
performed on the generated palmprint sample in the predetermined disturbing interval (for example,
disturbance is performed on any one or several points in the first principal positioning point, the
principal line adjusting point and the second principal line positioning point) to obtain a plurality of
palmprint data belonging to the same ID and having higher diversity, and the diversity of the

palmprint sample is further improved.

[00211] In one embodiment, the palmprint recognition model is trained by using at least one
palmprint sample after the at least one palmprint sample is obtained. Exemplarily, as shown in FIG.
12, after step 240 as shown in FIG. 2 above, the following step 1210 to step 1230 are also included

to be implemented.
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[00212] Step 1210: Acquire a sample image set.
[00213] The sample image set stores at least one sample image.

[00214] Exemplarily, the sample image in the sample image set includes various types, for
example, a scenery type image, a building type image, an animal type scenery and a plant type
image. In some embodiments, the sample image set is a large-scale classified image dataset, such as

an ImageNet dataset.

[00215] Step 1220: Nest the palmprint sample onto the sample image by using the sample

image as a background to obtain a target image.

[00216] Exemplarily, a plurality of sample images are selected from the sample image set.
The generated palmprint sample is nested on (or combined with) the selected sample image by
using the selected sample image as the background to obtain the target sample including the

palmprint sample and the sample image.

[00217] In some embodiments, the using the selected sample image as the background is
used for indicating that the selected sample image is placed at the lower side; and the nesting the
generated palmprint sample onto the sample image is used for indicating that the palmprint sample
is placed at the upper side. For example, the nesting relationship between the sample image and the
palmprint sample is expressed in a layer form. A layer 1 is under a layer 2. That is, the sample

image is the layer 1, and the target sample is the layer 2.

[00218] In one embodiment, the color of textures such as the palmprint principal lines and
the palmprint fine lines in the palmprint samples is set to be c, the width is set to be w, the palmprint
sample is placed at an upper layer, and the sample image I selected from the sample image set is
placed at a lower layer. That is, the palmprint sample is nested onto the sample image I obtain a

target image. Exemplarily, a process of obtaining the target image by nesting is shown as follows:
S = synthesize(P,Q,c,w,I)

[00219] S is used for indicating the target image obtained by nesting the palmprint sample
(including the palmprint principal line and the palmprint fine lines) onto the sample image I;
synthesize is used for indicating a process of nesting the palmprint sample onto the sample image |
to generate the target image; P is used for indicating the palmprint principal line corresponding to
the palmprint sample; and Q is used for indicating the palmprint fine lines corresponding to the

palmprint sample.
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[00220] Exemplarily, after the palmprint sample is generated, the texture feature information
such as the color, length and width of the corresponding palmprint principal line and palmprint fine
lines of the palmprint sample are certain. Additionally, the texture position information of the
palmprint principal line and the palmprint fine lines is relatively certain, based on the above texture
information, the palmprint sample is nested onto the target image obtained from the sample image,
and the nested palmprint sample is identical to the un-nested palmprint sample. That is, the nested
palmprint sample and the un-nested palmprint sample correspond to the same texture feature

information and texture position information.

[00221] Exemplarily, in a process of nesting the palmprint sample to the sample image, when
the size of the sample image is different from the size of the palmprint sample generation region,
the nesting processes may be different. For example, when the size of the sample image is greater
than the size of the palmprint sample generation region, the palmprint sample is directly nested on
the sample image, or the sample image is contracted to a certain size (such as the size of the
palmprint sample generation region), and then, the palmprint sample is nested onto the sample
image; and when the size of the sample image is smaller than the size of the palmprint sample
generation region, the palmprint sample is directly nested on the sample image, or the sample image
is enlarged to a certain size (such as the size of the palmprint sample generation region), and then,

the palmprint sample is nested onto the sample image, etc.

[00222] The above is only an exemplary example. The embodiments of the present disclosure

are not limited by the exemplary example.

[00223] In one embodiment, the at least one palmprint sample is disturbed in a target

disturbing interval to obtain a target sample.

[00224] Exemplarily, the target disturbing interval includes a palmprint principal line

disturbing interval and a palmprint fine line disturbing interval.

[00225] The palmprint principal line disturbing interval is used for indicating an interval
range of disturbing the palmprint principal line. The palmprint fine line disturbing interval is used

for indicating an interval range of disturbing the palmprint fine lines.

[00226] In some embodiments, the palmprint sample is disturbed in a target disturbing
interval to obtain a plurality of target samples. For example, the palmprint principal line of the
palmprint sample is disturbed in the palmprint principal line disturbing interval to obtain a plurality

of target samples with slightly changed palmprint principal lines; or the palmprint fine lines of the
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palmprint sample are disturbed in the palmprint fine line disturbing interval to obtain a plurality of
target samples with slightly changed palmprint fine lines; or the palmprint principal line and the
palmprint fine lines of the palmprint print sample are disturbed in the target disturbing interval to
obtain a plurality of target samples with slightly changed palmprint principal line and palmprint fine

lines.

[00227] In some embodiments, the finally imaged palmprint on different photos of the same
hand palm may generate tiny differences due to factors such as palm postures, shooting angles and
shooting positions in the palmprint distribution conditions of the palmprint. Exemplarily, based on
the consideration on improving the robustness of the model, tiny disturbance is added to the
generated palmprint sample, and the palmprint sample after tiny disturbance addition is regarded as

the palmprint data corresponding to the same ID.

[00228] In one embodiment, the disturbance on the at least one palmprint sample may be
implemented as follows: noise is added to the palmprint principal line corresponding to the at least
one palmprint sample; or noise is added to the palmprint fine lines corresponding to the at least one

palmprint sample.

[00229] Exemplarily, a process of increasing disturbing noise to the generated palmprint

sample is shown as follows:

{Pj" =P+ N,
QJi' =Q'+ N,
[00230] P! is used for indicating the palmprint principal line in an i palmprint sample. Pjiis

used for indicating a j' palmprint sample after disturbing noise addition based on the palmprint

principal line. Npis used for indicating disturbing noise added to the palmprint principal line. Qlis
used for indicating the palmprint fine lines in an i palmprint sample. Q ]i-is used for indicating a j
palmprint sample after disturbing noise addition based on the palmprint principal line. N, is used

for indicating disturbing noise added to the palmprint fine lines. In some embodiments, the

disturbing noise N,~N'(u, 0.04) and the disturbing noise Ny,~N (i, 0.01) are both very tiny

gaussian noise.

[00231] In one embodiment, the palmprint principal line corresponding to the at least one
palmprint sample is disturbed in the palmprint principal line disturbing interval to obtain a disturbed

principal line. The palmprint fine lines corresponding to the at least one palmprint sample is
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disturbed in the palmprint fine line disturbing interval to obtain disturbed fine lines. The target

sample is obtained based on the disturbed principal line and the disturbed fine lines.

[00232] Exemplarily, the disturbing noise N, is the palmprint principal line disturbing
interval corresponding to the palmprint principal line. The disturbing noise N, is the palmprint fine
line disturbing interval corresponding to the palmprint fine lines. The disturbing noise N,, and the

disturbing noise N, are called by a joint name of the target disturbing interval.

[00233] As shown in FIG. 13, it is a schematic diagram of a plurality of groups of palmprint
samples obtained after the addition of the disturbing noise to the palmprint samples. In some
embodiments, a palmprint sample 1310, a palmprint sample 1320, a palmprint sample 1330 and a
palmprint sample 1340 are palmprint samples obtained based on the method for generating a

palmprint sample.

[00234] Exemplarily, the disturbance on the palmprint sample 1310 is taken as an example
for illustration. In the target disturbing interval, tiny gaussian noise is added to the palmprint
principal line and the palmprint fine lines of the palmprint sample 1310 to obtain a target sample
1311, a target sample 1312 and a target sample 1313, and the target sample 1311, the target sample

1312 and the target sample 1313 are used as the palmprint data corresponding to the same ID.

[00235] Or, the disturbance on the palmprint sample 1320 is taken as an example for
illustration. In the target disturbing interval, tiny gaussian noise is added to the palmprint principal
line and the palmprint fine lines of the palmprint sample 1320 to obtain a target sample 1321, a
target sample 1322 and a target sample 1323, and the target sample 1321, the target sample 1322

and the target sample 1323 are used as the palmprint data corresponding to the same ID, etc.

[00236] Based on the same method, a target sample 1331, a target sample 1332 and a target
sample 1333 corresponding to the palmprint sample 1330 are obtained, and the target sample 1331,
the target sample 1332 and the target sample 1333 are used as the palmprint data corresponding to
the same ID. A target sample 1341, a target sample 1342 and a target sample 1343 corresponding to
the palmprint sample 1340 are also obtained, and the target sample 1341, the target sample 1342

and the target sample 1343 are used as the palmprint data corresponding to the same ID.

[00237] That is, in the above process, the quantities of the palmprint principal line and
palmprint fine lines in the target samples corresponding to the same ID are certain, and the tiny
change caused by addition of disturbing noise in a target disturbing range is allowed, that is, the

palmprint data obtained after the addition of the disturbing noise in the target disturbing range is
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still regarded as the palmprint data of the same ID.

[00238] The above is only an exemplary example. The embodiments of the present disclosure

are not limited by the exemplary example.

[00239] In one embodiment, the target sample is nested onto the sample image by using the

sample image as a background to obtain a target image.

[00240] In some embodiments, the using the sample image as the background is used for
indicating that the sample image is placed at the lower side; and the nesting the target sample onto
the sample image is used for indicating that the target sample is placed at the upper side. For
example, through being expressed by a nesting relationship between the layers and the images, a

layer 1 is under a layer 2, and the sample image is the layer 1; and the target sample is the layer 2.

[00241] Exemplarily, as shown in FIG. 14, it is a schematic diagram of a target image
obtained by nesting the target sample onto the sample image. For example, a target image 1410 is
an image obtained by nesting a target sample 1400 onto a scenery image 1411. The scenery image
1411 is the sample image; or the target image 1420 is an image obtained by nesting the target

sample 1400 onto an animal image 1421, and the animal image 1421 is the sample image.

[00242] In some embodiments, various images having different parameters such as image
dimensions and image qualities may also be used as the sample images, for example, the sample

images may be images with high definition, or may be images with low definition, etc.
[00243] Step 1230: Train a palmprint recognition model by using the target image.

[00244] In one embodiment, first training is performed on the palmprint recognition model

by using the target image to obtain a candidate palmprint recognition model.

[00245] Exemplarily, after at least one target image respectively corresponding to a plurality
of Ids is obtained, the target image is used as the input of the palmprint recognition module to

perform first training on the palmprint recognition model.

[00246] For example, after one palmprint sample is obtained by the above palmprint
generation method, the palmprint principal line and the palmprint fine lines of the palmprint sample
are disturbed to obtain a plurality of target samples, the plurality of target samples correspond to an
ID A, each of the target samples is placed onto different types of sample images to obtain a plurality
of target images, the plurality of target images also correspond to the ID A, the plurality of target

images corresponding to the ID A are input into the palmprint recognition model, and then, the
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palmprint recognition model learns the target images, so that the occurrence of problem of
overfitting of the palmprint recognition model on the texture color, texture width and background
content of the palmprint principal line, palmprint fine lines, etc. of the palmprint sample can be

prevented.

[00247] In some embodiments, the color of textures such as the palmprint principal lines and
the palmprint fine lines in the palmprint samples is set to be c, the width is set to be w, and the
sample image I is randomly selected from the sample image set to be used as the background of the

target image. Exemplarily, the generated palmprint texture is summarized as follows:
Sj" = synthesize(P}, Q]‘:, c,w,I)

[00248] synthesize is used for indicating a process of generating the target image. Sjiis used
for indicating the target image obtained by nesting the generated palmprint sample (including the
palmprint principal line and the palmprint fine lines) onto the sample image 1. Pjiis used for
indicating a j palmprint sample after disturbing noise addition based on the palmprint principal
line. Q]l: is used for indicating a j™ palmprint sample after disturbing noise addition based on the

palmprint principal line.
[00249] In one embodiment, the palmprint dataset is obtained.

[00250] The palmprint dataset stores at least one palmprint datum, the at least one palmprint

datum being correspondingly marked with a data label.

[00251] Exemplarily, the palmprint data stored in the palmprint dataset is palmprint data
obtained after legal authorization. In some embodiments, data labels correspondingly marked on the
palmprint data are configured to distinguish different palmprint data. For example, the palmprint
data 1 is palmprint corresponding to a user 1, and the user 1 is used as a data label of the palmprint
data 1; or the palmprint data 2 is palmprint obtained from a family palmprint database 2, and the

family palmprint database 2 is used as a data label of the palmprint data 1, etc.

[00252] The above is only an exemplary example, and the embodiment of the present

disclosure is not limited by the exemplary example.

[00253] In one embodiment, second training is performed on the candidate palmprint
recognition model by using the palmprint data and a data label corresponding to the palmprint data

to obtain a target palmprint recognition model.

[00254] The target palmprint recognition model is a model obtained after training on the
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palmprint recognition model.

[00255] Exemplarily, the generated palmprint sample is used for improving the model
performance at a training stage of the palmprint recognition model, that is, the first training is
performed on the palmprint recognition model by using the palmprint sample or the target image
corresponding to the palmprint sample to obtain a candidate palmprint recognition model, and at
this moment, the candidate palmprint model can better learn the texture information of the

generated palmprint sample.

[00256] In one embodiment, based on the consideration of using the candidate palmprint
model in a practical scenario, second training is performed on the candidate palmprint recognition
model by using the palmprint data and a data label corresponding to the palmprint data, and the
second training is used for obtaining a model capable of improving the recognition effect of the

candidate palmprint model on the real palmprint by using the palmprint data of creatures.

[00257] Exemplarily, as shown in FIG. 15, a training process of performing the first training

and the second training on the palmprint model is shown as follows.
[00258] Step 1510: Generate a palmprint sample.

[00259] In some embodiments, the method for generating a palmprint sample is adopted to
obtain a palmprint sample including the palmprint principal line and the palmprint fine lines. The
generated palmprint sample can assist the palmprint recognition model to concern the tiny change
among textures of the palmprint principal lines, palmprint fine lines, etc., so that the palmprint

recognition model can learn features with higher distinguishing power.
[00260] Step 1520: Synthesize mass target images.

[00261] Exemplarily, after being obtained, the palmprint sample is disturbed to obtain a
target sample, and the target sample is nested onto the sample image by using the sample image

randomly obtained from the sample image set as a background to obtain a target image.
[00262] Step 1530: Perform first training.

[00263] In some embodiments, the first training is performed on the palmprint recognition
module based on the target image after the mass synthesized images are input into the palmprint

recognition model.

[00264] Exemplarily, in the mass synthesized target images, a target images of ID A and b

target images of ID B are included, the a target images and the b target images are input into the
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palmprint recognition model, so that the palmprint recognition model learns the palmprint texture
information (palmprint principal line information and palmprint fine line information) of the
palmprint sample corresponding to different IDs in different target images, etc. For example, the
palmprint recognition model learns the similarity among the a target images of the ID A and the
similarity among the b target images of the ID B. Additionally, the palmprint recognition model also
learns the difference among the a target images of the ID A and the b target images of the ID B, and
the similarity of the palmprint texture information of the palmprint sample corresponding to the
same ID in different target images and the differences of the palmprint texture information of the
palmprint sample corresponding to different IDs in different target images are further determined. In

some embodiments, the first training is performed to obtain a candidate palmprint recognition

model.
[00265] Step 1540: Acquire a public palmprint dataset.
[00266] Exemplarily, the public palmprint dataset storing a plurality of palmprint data is

obtained based on a legal means, and a plurality of palmprint data marked with data labels are

stored in the palmprint dataset.
[00267] Step 1550: Perform second training.

[00268] In some embodiments, by considering that there may be certain differences between
the palmprint data corresponding to the palmprint sample and creatures, and after the first training
performed on the palmprint recognition model, the second training is performed on the candidate

palmprint recognition model by the palmprint data corresponding to the creatures.

[00269] In one embodiment, the palmprint data is inputted into the candidate palmprint
recognition model, and a loss value corresponding to the palmprint data is determined based on
output data of the candidate palmprint recognition model and the data label corresponding to the
palmprint data. The candidate palmprint recognition model is trained by using the loss value. A
training target is achieved in response to the training on the candidate palmprint recognition model

to obtain the target palmprint recognition model.

[00270] Exemplarily, the second training is performed on the candidate palmprint recognition
model by using the plurality of palmprint data and a data label corresponding to the plurality of
palmprint data based on the plurality of palmprint data in the palmprint dataset. For example, the
output of the candidate palmprint recognition model on the palmprint data and the data label

corresponding to the palmprint data are subjected to loss value calculation. Based on the loss value
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calculation result, the candidate palmprint recognition model is subjected to second training by
using the loss value reduction as a training target, so that a process of performing tiny adjustment on

the candidate palmprint recognition model is achieved.

[00271] For example, the palmprint data is inputted into the candidate palmprint recognition
model, the candidate palmprint recognition model outputs a prediction label corresponding to the
palmprint data, and the loss value corresponding to the palmprint data is determined based on the
difference between the prediction label corresponding to the palmprint data and the data label. It is
to be understood that the data label is a training label, and is correct label corresponding to the
palmprint data, and the prediction label is a label obtained through prediction after data processing
on the input data. The training on the model is to enable the model to learn the similarity between
the palmprint data corresponding to the same data label in different palmprint data and the
differences between the palmprint data corresponding to different data labels in different palmprint
data, so that the model can finally output the correct label and the label very similar to the correct

label, and the palmprint recognition capability is realized.

[00272] In some embodiments, in a process of performing training on the candidate
palmprint recognition model by the loss value, the target palmprint recognition model may be
obtained by achieving the training target through the training on the candidate palmprint recognition

model, and exemplarily, the training target at least includes one of the following conditions.

[00273] 1. In response to the loss value reaching a convergence state, the candidate palmprint
recognition model obtained through the latest time of iteration training is used as the target

palmprint recognition model.

[00274] Exemplarily, the loss value reaching the convergence state is used for indicating that
the value of the loss value obtained through a loss function does not change or a change amplitude
is smaller than a preset threshold value. For example, the case that the loss value corresponding to
an n'" palmprint data is 0.1, and the loss value corresponding to (n+1)" palmprint data is also 0.1
may be regarded as that the loss value reaches the convergence state, and the candidate palmprint
recognition model with the adjusted loss value corresponding to the n palmprint data or the (n+1)™
palmprint data is used as the target palmprint recognition model, and the process of training the

candidate palmprint recognition model is realized.

[00275] 2. In response to the obtaining times of the loss value reaching a time threshold value,

the candidate palmprint recognition model obtained through the latest time of iteration training is
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used as the target palmprint recognition model.

[00276] Exemplarily, one loss value can be obtained through once obtaining, the obtaining
times of the loss value for training the candidate palmprint recognition model is preset, and the
obtaining times of the loss value is the quantity of the palmprint data when one palmprint datum
corresponds to one loss value; or, when one palmprint datum corresponds to a plurality of loss
values, the obtaining times of the loss value is the quantity of the loss values. For example, it is
preset that one loss value can be obtained through once obtaining, the obtaining time threshold
value of the loss value is 10 times, that is, when the obtaining time threshold value is reached, the
candidate palmprint recognition model of the latest loss value adjustment is used as the target
palmprint recognition model, or the candidate palmprint recognition model of the smallest loss
value adjustment in the 10 times of the loss value adjusting process is used as the target palmprint

recognition model to realize the process of training the candidate palmprint recognition model.

[00277] In one embodiment, after the target palmprint recognition model is obtained, the
palmprint is recognized. Exemplarily, as shown in FIG. 16, it is a flowchart of palmprint

recognition.

[00278] At first, a palmprint recognition photo 1610 and a palmprint registration photo 1620
are shot, a hand palm corresponding the palmprint is detected based on the palmprint recognition
photo 1610 and the palmprint registration photo 1620, and a palmprint region of interest 1630 is
obtained through extraction. Then, the palmprint region of interest 1630 is transmitted to a
background 1640 (such as a server), and the background 1640 adds the palmprint recognition photo
1610, the palmprint registration photo 1620 and the palmprint region of interest 1630 to a palmprint
registration library; and finally, the background 1640 recognizes the palmprint based on the target
palmprint recognition model of this end. In some embodiments, after the palmprint recognition, the

palmprint recognition result is displayed at a front end (such as a terminal device).

[00279] Exemplarily, the palmprint recognition result includes a result shown in a “YES” or
“NO” form, and also includes a result in a value expression form such as probabilities. The above is
only exemplary examples, and the embodiments of the present disclosure are not limited by the

exemplary examples.

[00280] As shown in the following table, the recognition data of the target palmprint
recognition model and recognition data obtained through other palmprint recognition technologies

are included.
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Table 1

Method CASIA IITD PolyU TCD MPD
PalmNet 97.17/3.21 97.31/3.83 99.95/0.39 99.89/0.40 91.88/6.22
ArcFace 97.92/0.009 98.73/0.012 98.58/0.014 98.83/0.008 96.12/0.022

ArcFace+ours 99.75/0.004 100.0/0.000 100.0/0.000 100.0/0.000 99.96/0.001

[00281] Table 1 shows recognition effects of the target palmprint recognition model and other
methods in the palmprint recognition field on 5 public datasets. The five public datasets are
respectively: Chinese affective lexical database of Institute of Automation, Chinese Academy of
Sciences (CASIA), datasets of Indian Institute of Technology Delhi (IITD), datasets of Polytechnic
University (PolyU), datasets of Trinity College Dublin (TCD) and Maintenance Planning
Documents (MPD). Evaluation indexes are respectively: Top-1 and Equal Error Rate (EER). A
communication protocol (PalmNet) is a most advanced method at present in the palmprint field, and

is used as a control herein.

[00282] A higher value of the Top-1 index represents a better recognition effect, and a
smaller value of the EER index represents a better recognition effect. Exemplarily, a baseline
method ArcFace technology is adopted, and its backbone network is a MobileFaceNet. From the
above table, it can be known that the palmprint recognition effect of the target palmprint recognition

model is more excellent to that of other methods.

[00283] Based on the above, the generated curve obtained by connecting the first principal
line positioning point and the second principal line positioning point using a curve with a curving
parameter controlled by the principal line adjusting point is used as the palmprint principal line, the
at least one palmprint sample including the palmprint principal line is obtained, and the palmprint
recognition model is trained by using the palmprint sample. By the method, mass palmprint samples
are obtained through simulation according to the palmprint principal line distribution condition, so
that the generated palmprint samples have higher diversity. The palmprint recognition model is
trained based on the palmprint sample, the limitation of the palmprint dataset can be broken, and the

robustness of the palmprint recognition model is improved.

[00284] In the method provided by the embodiment of the present disclosure, a process of
training the palmprint recognition model by using at least one palmprint sample is illustrated. Firstly,

a sample image set is obtained. Then, the palmprint sample is nested onto the sample image by
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using the sample image in the sample image set as the background to obtain a target image. The
palmprint recognition model is further trained by using the target image to obtain the target
palmprint recognition model. By the above method, the palmprint recognition performance of the
target palmprint recognition model in the real scenario can be improved. Additionally, the additional
calculation amount and training burden cannot be added by using the target palmprint recognition

model. This is a simple, convenient and effective training optimization scheme.

[00285] FIG. 17 is a structural block diagram of an apparatus for generating a palmprint
sample according to an exemplary embodiment of the present disclosure. As shown in FIG. 17, the

apparatus includes the following parts:

[00286] a positioning point generation module 1710, configured to generate positioning point
data according to a palmprint principal line distribution rule, the positioning point data including
first data corresponding to a first principal line positioning point and second data corresponding to a

second principal line positioning point;

[00287] an adjusting point generation module 1720, configured to generate adjusting point
data according to a palmprint principal line curving rule, a principal line adjusting point
corresponding to the adjusting point data being configured to control a curving parameter of a
principal line formed by the first principal line positioning point and the second principal line

positioning point;

[00288] a principal line generation module 1730, configured to generate a palmprint principal
line based on the first data, the second data and the adjusting point data, the palmprint principal line
being a curve formed by connecting the first principal line positioning point and the second
principal line positioning point with a curving parameter controlled by the principal line adjusting

point; and

[00289] a sample generation module 1740, configured to generate at least one palmprint
sample including the palmprint principal line, the palmprint sample being used for training a
palmprint recognition model, and the palmprint recognition model being used for palmprint

recognition.

[00290] In one embodiment, the positioning point generation module 1710 is also configured
to determine a first region and a second region corresponding to the trend of the palmprint principal
line according to the palmprint principal line distribution rule; determine the first data

corresponding to the first principal line positioning point in the first region; and determine the
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second data corresponding to the second principal line positioning point in the second region.

[00291] In one embodiment, the positioning point generation module 1710 is further
configured to determine a palmprint generation region according to the palmprint principal line
distribution rule, the palmprint generation region being used for framing a distribution range of the
palmprint principal line; determine a first vertex and a second vertex in a diagonal relationship in
the palmprint generation region; determine the first region in the palmprint generation region by
using the first vertex as a center and a first preset length as a radius; and determine the second
region in the palmprint generation region by using the second vertex as a center and a second preset

length as a radius.

[00292] In one embodiment, the positioning point generation module 1710 is also configured
to determine the first data by randomly selecting the first principal line positioning point in the first
region; and determine the second data by randomly selecting the second principal line positioning

point in the second region.

[00293] In one embodiment, the adjusting point generation module 1720 is also configured to
determine a third region based on a position relationship between the first principal line positioning
point and the second principal line positioning point according to the palmprint principal line

curving rule; and generate the adjusting point data in the third region.

[00294] In one embodiment, the adjusting point generation module 1720 is also configured to
connect the first principal line positioning point and the second principal line positioning point to
obtain a target line segment; and use a rectangular region having a preset edge length as the third

region by using a line segment midpoint of the target line segment as a center.
[00295] In one embodiment, the palmprint sample also includes palmprint fine lines.

[00296] the sample generation module 1740 is also configured to determine at least two
palmprint fine line positioning points; generate the palmprint fine lines based on the at least two
palmprint fine line positioning points; and generate at least one palmprint sample including the

palmprint principal line and the palmprint fine lines.

[00297] In one embodiment, the sample generation module 1740 is also configured to

connect the at least two palmprint fine line positioning points to obtain palmprint fine lines.

[00298] In one embodiment, the sample generation module 1740 is also configured to
determine a palmprint fine line adjusting point based on the at least two palmprint fine line
positioning points, the palmprint fine line adjusting point being configured to control the curving
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parameter between the at least two palmprint fine line positioning points; and determine the
palmprint fine lines based on the at least two palmprint fine line positioning points and the

palmprint fine line adjusting point in the preset palmprint fine line quantity range.
[00299] In one embodiment, as shown in FIG. 18, the device further includes:

[00300] an acquiring module 1750, configured to acquire a sample image set, and the sample

image set stores at least one sample image;

[00301] a nesting module 1760, configured to nest the palmprint sample onto the sample

image by using the sample image as a background to obtain a target image; and

[00302] a training module 1770, configured to train the palmprint recognition model by using

the target image.

[00303] In one embodiment, the nesting module 1760 is further configured to disturb at least
one palmprint sample in a target disturbing interval to obtain a target sample; and nest the target

sample onto the sample image by using the sample image as a background to obtain a target image.

[00304] In one embodiment, the target disturbing interval includes a palmprint principal line

disturbing interval and a palmprint fine line disturbing interval.

[00305] The nesting module 1760 is further configured to disturb the palmprint principal line
corresponding to the at least one palmprint sample in the palmprint principal line disturbing interval
to obtain a disturbed principal line; disturb the palmprint fine lines corresponding to the at least one
palmprint sample in the palmprint fine line disturbing interval to obtain disturbed fine lines; and

obtain the target sample based on the disturbed principal line and the disturbed fine lines.

[00306] In one embodiment, the nesting module 1760 is further configured to add noise to

the palmprint principal line corresponding to the at least one palmprint sample.

[00307] In one embodiment, the nesting module 1760 is further configured to add noise to

the palmprint fine lines corresponding to the at least one palmprint sample.

[00308] In one embodiment, the training module 1770 is further configured to perform first
training on the palmprint recognition model by using the target image to obtain a candidate
palmprint recognition model; acquire a palmprint dataset, the palmprint dataset storing at least one
palmprint datum, the at least one palmprint datum being correspondingly marked with a data label;
and perform second training on the candidate palmprint recognition model by using the palmprint

data and a data label corresponding to the palmprint data to obtain a target palmprint recognition
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model, the target palmprint recognition model being a model obtained through training the

palmprint recognition model.

[00309] In one embodiment, the training module 1770 is further configured to input the
palmprint data into the candidate palmprint recognition model, and determine a loss value
corresponding to the palmprint data based on output data of the candidate palmprint recognition
model and the data label corresponding to the palmprint data; train the candidate palmprint
recognition model by using the loss value; and achieve a training target in response to the training

on the candidate palmprint recognition model to obtain the target palmprint recognition model.

[00310] Based on the above, a first principal line positioning point and a second principal
line positioning point are generated according to the palmprint principal line distribution rule,
adjusting point data for controlling the principal line curving parameter is generated according to
the palmprint principal line curving rule, a curve obtained by connecting the first principal line
positioning point and the second principal line positioning point using a curve with a curving
parameter controlled by the principal line adjusting point is used as the palmprint principal line, at
least one palmprint sample including the palmprint principal line is generated, and the palmprint
recognition model is trained by using the palmprint sample. Through the apparatus, a plurality of
palmprint samples are obtained through simulation according to the distribution condition of the
palmprint principal line. Since the palmprint samples are determined in a data (first principal line
positioning point, second principal line positioning point and adjusting point data) generation
manner, the generated palmprint samples are in a great batch, and the upper limit of the quantity
may be not set, so that the generated palmprint samples have higher diversity. During training on
the palmprint recognition model based on the generated palmprint samples, the palmprint
recognition model may be promoted to mine more texture internal rules and information not
involved in the palmprint dataset to break through the limitation of the palmprint dataset and

improve the robustness of the palmprint recognition model.

[00311] The apparatus for generating a palmprint sample provided in the embodiments is
illustrated with an example of division of the foregoing function modules. In practical applications,
the foregoing functions may be allocated to and completed by different function modules according
to requirements, that is, the internal structure of the device is divided into different function
modules, so as to complete all or part of the functions described above. In addition, the apparatus
for generating a palmprint sample provided in the embodiments and the method embodiments for

generating a palmprint sample fall within a same conception. Reference may be made to the method
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embodiments for details of a specific implementation process. These details are not described herein

again.

[00312] FIG. 19 is a schematic structural diagram of a server according to an embodiment of
the present disclosure. The server 1900 includes a central processing unit (CPU) 1901, a system
memory 1904 including a random access memory (RAM) 1902 and a read-only memory (ROM)
1903, and a system bus 1905 for connecting the system memory 1904 to the CPU 1901. The server
1900 further includes a mass storage device 1906 configured to store an operation system 1913, an

application program 1914 and another program module 1915.

[00313] The mass storage device 1906 is connected to the CPU 1901 by using a mass storage
controller (not shown) connected to the system bus 1905. The mass storage device 1906 and a
computer-readable medium associated with the mass storage device provide non-volatile storage for
the server 1900. That is, the mass storage device 1906 may include a computer-readable medium

(not shown) such as a hard disk or a compact disc read only memory (CD-ROM) drive.

[00314] Without loss of generality, the computer-readable medium may include a computer
storage medium and a communication medium. The computer storage medium includes volatile and
non-volatile removable and non-removable media implemented by using any method or technology
used for storing information such as computer-readable instructions, data structures, program
modules, or other data. The computer storage medium includes an RAM, an ROM, an erasable
programmable read only memory (EPROM), an electrically erasable programmable read only
memory (EEPROM), a flash memory or another solid-state memory technology, a CD-ROM, a
digital versatile disc (DVD) or another optical memory, a tape cartridge, a magnetic cassette, a
magnetic disk memory, or another magnetic storage device. Certainly, a person skilled in art can
know that the computer storage medium is not limited to the foregoing several types. The system

memory 1904 and the mass storage device 1906 may be collectively referred to as a memory.

[00315] According to various embodiments of the present disclosure, the server 1900 may
further be connected, by using a network such as the Internet, to a remote computer on the network
and run. That is, the server 1900 may be connected to a network 1912 by using a network interface
unit 1911 connected to the system bus 1905, or may also be to connected to another type of network

or remote computer system (not shown) by using the network interface unit 1911.

[00316] The memory further includes one or more programs, which are stored in the memory

and are configured to be executed by the CPU.
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[00317] The embodiment of the present disclosure further provides a computer device. The
computer device includes a processor and a memory. The memory stores at least one instruction, at
least one program, and a code set or an instruction set, and the at least one instruction, the at least
one program, the code set or the instruction set is loaded and executed by the processor to
implement the method for generating a palmprint sample provided by each method embodiment

described above.

[00318] The embodiment of the present disclosure further provides a computer-readable
storage medium, the computer-readable storage medium stores at least one instruction, at least one
program, a code set or an instruction set, and the at least one instruction, the at least one program,
the code set or the instruction set is loaded and executed by a processor to implement the method

for generating a palmprint sample provided by each method embodiment described above.

[00319] The embodiment of the present disclosure also provides a computer program product
or a computer program. The computer program product or the computer program includes a
computer instruction. The computer instruction is stored in a computer-readable storage medium. A
processor of the computer device reads the computer instruction from the computer-readable
storage medium, and the processor executes the computer instruction, so that the computer device

executes any one method for generating a palmprint sample in the embodiments.

[00320] In some embodiments, the computer-readable storage medium may include: a
read-only memory (ROM), a random access memory (RAM), solid state drives (SSD), an optical
disc, etc. The RAM may include a resistance random access memory (ReRAM) and a dynamic
random access memory (DRAM). The sequence numbers of the embodiments of the present
disclosure are merely for a description purpose but do not imply the preference among the

embodiments.

[00321] A person of ordinary skill in the art may understand that all or some of the steps of
the embodiments may be implemented by hardware, or may be implemented by a program
instructing relevant hardware. The program may be stored in a computer-readable storage medium.

The storage medium may be a read-only memory, a magnetic disk, an optical disc, etc.

[00322] The foregoing descriptions are merely optional embodiments of the present
disclosure, but are not intended to limit the present disclosure. Any modification, equivalent
replacement, or improvement made within the spirit and principle of the present disclosure shall fall

within the protection scope of the present disclosure.
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CLAIMS

What is claimed is:

1. A method for generating a palmprint sample, executable by a computer device, comprising:

generating positioning point data according to a palmprint principal line distribution rule, the
positioning point data comprising first data corresponding to a first principal line positioning point

and second data corresponding to a second principal line positioning point;

generating adjusting point data according to a palmprint principal line curving rule, a principal
line adjusting point corresponding to the adjusting point data being configured to control a curving
parameter of a principal line formed by the first principal line positioning point and the second

principal line positioning point;

generating a palmprint principal line based on the first data, the second data and the adjusting
point data, the palmprint principal line being a curve formed by connecting the first principal line
positioning point and the second principal line positioning point with a curving parameter

controlled by the principal line adjusting point; and

generating at least one palmprint sample comprising the palmprint principal line, the palmprint
sample being used for training a palmprint recognition model, and the palmprint recognition model

being used for palmprint recognition.

2. The method according to claim 1, wherein the generating positioning point data according to

a palmprint principal line distribution rule comprises:

determining a first region and a second region corresponding to a trend of the palmprint

principal line according to the palmprint principal line distribution rule;

determining the first data corresponding to the first principal line positioning point in the first

region; and

determining the second data corresponding to the second principal line positioning point in the

second region.

3. The method according to claim 2, wherein the determining a first region and a second region
corresponding to a trend of the palmprint principal line according to the palmprint principal line

distribution rule comprises:

determining a palmprint generation region according to the palmprint principal line
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distribution rule, the palmprint generation region being used for framing a distribution range of the

palmprint principal line;

determining a first vertex and a second vertex in a diagonal relationship in the palmprint

generation region;

determining the first region in the palmprint generation region by using the first vertex as a

center and a first preset length as a radius; and

determining the second region in the palmprint generation region by using the second vertex as

a center and a second preset length as a radius.

4. The method according to claim 2, wherein the determining the first data corresponding to
the first principal line positioning point in the first region and determining the second data

corresponding to the second principal line positioning point in the second region comprises:

determining the first data by randomly selecting the first principal line positioning point in the

first region; and

determining the second data by randomly selecting the second principal line positioning point

in the second region.

5. The method according to claim 1, wherein the generating adjusting point data according to a

palmprint principal line curving rule comprises:

determining a third region based on a position relationship between the first principal line
positioning point and the second principal line positioning point according to the palmprint

principal line curving rule; and
generating the adjusting point data in the third region.

6. The method according to claim 5, wherein the determining a third region based on a position
relationship between the first principal line positioning point and the second principal line

positioning point comprises:

connecting the first principal line positioning point and the second principal line positioning

point to obtain a target line segment; and

using a rectangular region having a preset edge length as the third region by using a line

segment midpoint of the target line segment as a center.

7. The method according to any one of claims 1 to 6, wherein the palmprint sample further
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comprises palmprint fine lines; and
the generating at least one palmprint sample comprising the palmprint principal line comprises:
determining at least two palmprint fine line positioning points;

generating the palmprint fine lines based on the at least two palmprint fine line positioning
points; and

generating the at least one palmprint sample comprising the palmprint principal line and the
palmprint fine lines in a preset palmprint quantity range, the palmprint quantity range comprising at

least one of a palmprint principal line quantity range and a palmprint fine line quantity range.

8. The method according to claim 7, wherein the generating the palmprint fine lines based on

the at least two palmprint fine line positioning points comprises:

connecting the at least two palmprint fine line positioning points to obtain the palmprint fine

lines.

9. The method according to claim 7, wherein the generating the palmprint fine lines based on

the at least two palmprint fine line positioning points comprises:

determining a palmprint fine line adjusting point based on the at least two palmprint fine line
positioning points, the palmprint fine line adjusting point being configured to control the curving
parameter between the at least two palmprint fine line positioning points; and determining the
palmprint fine lines based on the at least two palmprint fine line positioning points and the

palmprint fine line adjusting point in the preset palmprint fine line quantity range.

10. The method according to any one of claims 1 to 6, wherein after the generating at least one

palmprint sample comprising the palmprint principal line, the method further comprises:
acquiring a sample image set, the sample image set storing at least one sample image;

nesting the palmprint sample onto the sample image by using the sample image as a

background to obtain a target image; and
training the palmprint recognition model by using the target image.

11. The method according to claim 10, wherein the nesting the palmprint sample onto the

sample image by using the sample image as a background to obtain a target image comprises:

disturbing the at least one palmprint sample in a target disturbing interval to obtain a target

sample; and

53



nesting the target sample onto the sample image by using the sample image as a background to

obtain the target image.

12. The method according to claim 11, wherein the target disturbing interval comprises a

palmprint principal line disturbing interval and a palmprint fine line disturbing interval;

the disturbing the at least one palmprint sample in a target disturbing interval to obtain a target

sample comprises:

disturbing a palmprint principal line corresponding to the at least one palmprint sample in the

palmprint principal line disturbing interval to obtain a disturbed principal line;

disturbing palmprint fine lines corresponding to the at least one palmprint sample in the

palmprint fine line disturbing interval to obtain disturbed fine lines; and
obtaining the target sample based on the disturbed principal line and the disturbed fine lines.

13. The method according to claim 11, wherein the disturbing the at least one palmprint sample

comprises:

increasing noise for the palmprint principal line corresponding to the at least one palmprint

sample.

14. The method according to claim 11, wherein the disturbing the at least one palmprint sample

comprises:
increasing noise for the palmprint fine lines corresponding to the at least one palmprint sample.

15. The method according to claim 10, wherein the training the palmprint recognition model

by using the target image comprises:

performing first training on the palmprint recognition model by using the target image to

obtain a candidate palmprint recognition model;

acquiring a palmprint dataset, the palmprint dataset storing at least one palmprint datum, the at

least one palmprint datum being correspondingly marked with a data label; and

performing second training on the candidate palmprint recognition model by using the
palmprint data and a data label corresponding to the palmprint data to obtain a target palmprint
recognition model, the target palmprint recognition model being a model obtained through training

the palmprint recognition model.
16. The method according to claim 15, wherein the performing second training on the
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candidate palmprint recognition model by using the palmprint data and a data label corresponding

to the palmprint data to obtain a target palmprint recognition model comprises:

inputting the palmprint data into the candidate palmprint recognition model, and determining a
loss value corresponding to the palmprint data based on output data of the candidate palmprint

recognition model and the data label corresponding to the palmprint data;
training the candidate palmprint recognition model by using the loss value; and

achieving a training target in response to the training on the candidate palmprint recognition

model to obtain the target palmprint recognition model.
17. An apparatus for generating a palmprint sample, comprising:

a positioning point generation module, configured to generate positioning point data according
to a palmprint principal line distribution rule, the positioning point data comprising first data
corresponding to a first principal line positioning point and second data corresponding to a second

principal line positioning point;

an adjusting point generation module, configured to generate adjusting point data according to
a palmprint principal line curving rule, a principal line adjusting point corresponding to the
adjusting point data being configured to control a curving parameter of a principal line formed by

the first principal line positioning point and the second principal line positioning point;

a principal line generation module, configured to generate a palmprint principal line based on
the first data, the second data and the adjusting point data, the palmprint principal line being a curve
formed by connecting the first principal line positioning point and the second principal line

positioning point with a curving parameter controlled by the principal line adjusting point; and

a sample generation module, configured to generate at least one palmprint sample comprising
the palmprint principal line, the palmprint sample being used for training a palmprint recognition

model, and the palmprint recognition model being used for palmprint recognition.

18. A computer device, comprising a processor and a memory, the memory storing at least one
instruction, at least one program, and a code set or an instruction set, and the at least one instruction,
the at least one program, and the code set or the instruction set being loaded and executed by the
processor to implement the method for generating a palmprint sample according to any one of

claims 1 to 16.

19. A computer-readable storage medium, storing at least one instruction, at least one program,
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and a code set or an instruction set, and the at least one instruction, the at least one program, and the
code set or the instruction set being loaded and executed by a processor to implement the method

for generating a palmprint sample according to any one of claims 1 to 16.

20. A computer program product, comprising a computer program or instruction, which, when
executed by a processor, implements the method for generating a palmprint sample according to

any one of claims 1 to 16.
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