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IDENTITY RECOGNITION METHOD AND APPARATUS, AND 

FEATURE EXTRACTION METHOD AND APPARATUS FOR 

BIOLOGICAL TEXTURE INFORMATION 

RELATED APPLICATION 

[0001] The present disclosure claims priority to Chinese Patent Application No. 

202210122885.7, entitled "FEATURE EXTRACTION METHOD AND APPARATUS FOR 

BIOMETRIC PATTERN INFORMATION, DEVICE, AND STORAGE MEDIUM" filed with the 

China National Intellectual Property Administration on February 9, 2022, which is incorporated 

herein by reference in its entirety. 

FIELD OF THE TECHNOLOGY 

[0002] The present disclosure relates to the field of identity recognition technologies, and in 

particular, to an identity recognition method and apparatus, a feature extraction method and 

apparatus for biometric pattern information, a device, and a storage medium. 

BACKGROUND OF THE DISCLOSURE 

[0003] With the development of computer technology, application scenarios of biometric 

pattern information recognition technology continue to expand and is widely used in attendance 

records, mobile payment, and other scenarios. 

[0004] Biometric pattern information is often recognized by extracting deep feature of the 

biometric pattern information. During feature extraction, dimensionality reduction is performed on 

the high-dimensional biometric pattern information to obtain a low-dimensional biometric pattern 

feature for describing the biometric pattern information. After a comparison process on the 

biometric pattern features, biometric pattern information recognition is realized. 

SUMMARY 

[0005] According to an embodiment of the present disclosure, an identity recognition 

method is provided. The method includes: 
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acquiring biometric pattern information, the biometric pattern information describing 

a biometric pattern of a first object; 

performing feature extraction on the biometric pattern information to obtain a global 

pattern feature and a local pattern feature, the global pattern feature describing a global feature of 

the biometric pattern information of the first object, and the local pattern feature describing a local 

feature of the biometric pattern information of the first object; 

fusing the global pattern feature and the local pattern feature of the first object to 

obtain a fused pattern feature of the first object; and 

performing identity recognition on the first object based on the fused pattern feature 

of the first object. 

[0006] According to an embodiment of the present disclosure, a feature extraction method 

for biometric pattern information is provided. The method is performed by a biometric pattern 

feature extraction model. The biometric pattern feature extraction model includes a feature 

extraction network and a feature fusion network. 

[0007] The method includes: 

acquiring biometric pattern information, the biometric pattern information describing 

a biometric pattern of a first object; 

invoking the feature extraction network to perform feature extraction on the 

biometric pattern information so as to obtain a global pattern feature and a local pattern feature, the 

global pattern feature describing a global feature of the biometric pattern information of the first 

object, and the local pattern feature describing a local feature of the biometric pattern information of 

the first object; and 

invoking the feature fusion network to fuse the global pattern feature and the local 

pattern feature of the first object so as to obtain a fused pattern feature of the first object. 

[0008] According to an embodiment of the present disclosure, an identity recognition 

apparatus is provided. The apparatus includes: 

an acquisition module, configured to acquire biometric pattern information, the 

biometric pattern information describing a biometric pattern of a first object; 

an extraction module, configured to perform feature extraction on the biometric 

pattern information to obtain a global pattern feature and a local pattern feature, the global pattern 

feature describing a global feature of the biometric pattern information of the first object, and the 
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local pattern feature describing a local feature of the biometric pattern information of the first 

object; 

a fusion module, configured to fuse the global pattern feature and the local pattern 

feature of the first object to obtain a fused pattern feature of the first object; and 

a determination module, configured to perform identity recognition on the first 

object based on the fused pattern feature of the first object. 

[0009] According to an embodiment of the present disclosure, a feature extraction apparatus 

for biometric pattern information is provided. The apparatus includes a biometric pattern feature 

extraction model. The biometric pattern feature extraction model includes a feature extraction 

network and a feature fusion network. 

[0010] The apparatus includes: 

an acquisition module, configured to acquire biometric pattern information, the 

biometric pattern information describing a biometric pattern of a first object; 

an extraction module, configured to invoke the feature extraction network to perform 

feature extraction on the biometric pattern information so as to obtain a global pattern feature and a 

local pattern feature, the global pattern feature describing a global feature of the biometric pattern 

information of the first object, and the local pattern feature describing a local feature of the 

biometric pattern information of the first object; and 

a fusion module, configured to invoke the feature fusion network to fuse the global 

pattern feature and the local pattern feature of the first object so as to obtain a fused pattern feature 

of the first object. 

[0011] According to an embodiment of the present disclosure, a computer device is 

provided. The computer device includes a processor and a memory. The memory stores at least one 

instruction, at least one program, a code set or an instruction set that, when loaded and executed by 

the processor, implements the feature extraction method for biometric pattern information according 

to the foregoing aspect. 

[0012] According to an embodiment of the present disclosure, a computer-readable storage 

medium is provided. The readable storage medium stores at least one instruction, at least one 

program, a code set or an instruction set that, when loaded and executed by a processor, implements 

the feature extraction method for biometric pattern information according to the foregoing aspect. 
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[0013] According to an embodiment of the present disclosure, a computer program product 

or computer program is provided. The computer program product or computer program includes 

computer instructions. The computer instructions are stored in a computer-readable storage 

medium. A processor reads the computer instructions from the computer-readable storage medium 

and executes the computer instructions to implement the feature extraction method for biometric 

pattern information according to the foregoing aspect. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0014] In order 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 some embodiments of the present disclosure, and those of ordinary skill in the art may 

still derive other drawings from these accompanying drawings without involving any creative 

effort. 

[0015] FIG. 1 is a schematic diagram of a computer system according to an exemplary 

embodiment of the present disclosure. 

[0016] FIG. 2 is a flowchart of a feature extraction method for biometric pattern information 

according to an exemplary embodiment of the present disclosure. 

[0017] FIG. 3 is a flowchart of a feature extraction method for biometric pattern information 

according to an exemplary embodiment of the present disclosure. 

[0018] FIG. 4 is a schematic diagram of a dilated convolutional kernel according to an 

exemplary embodiment of the present disclosure. 

[0019] FIG. 5 is a flowchart of a feature extraction method for biometric pattern information 

according to an exemplary embodiment of the present disclosure. 

[0020] FIG. 6 is a schematic diagram of an ReLU function and a softplus function according 

to an exemplary embodiment of the present disclosure. 

[0021] FIG. 7 is a flowchart of a feature extraction method for biometric pattern information 

according to an exemplary embodiment of the present disclosure. 

[0022] FIG. 8 is a schematic diagram of an intercepted region of interest of biometric 

pattern information according to an exemplary embodiment of the present disclosure. 

[0023] FIG. 9 is a flowchart of a feature extraction method for biometric pattern information 

according to an exemplary embodiment of the present disclosure. 
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[0024] FIG. 10 is a flowchart of a biometric pattern information-based identity recognition 

method according to an exemplary embodiment of the present disclosure. 

[0025] FIG. 11 is a schematic structural diagram of a biometric pattern feature extraction 

model according to an exemplary embodiment of the present disclosure. 

[0026] FIG. 12 is a flowchart of a training method for a biometric pattern feature extraction 

model according to an exemplary embodiment of the present disclosure. 

[0027] FIG. 13 is a schematic diagram of determination of a feature prediction error 

according to an exemplary embodiment of the present disclosure. 

[0028] FIG. 14 is a flowchart of a training method for a biometric pattern feature extraction 

model according to an exemplary embodiment of the present disclosure. 

[0029] FIG. 15 is a structural block diagram of a feature extraction apparatus for biometric 

pattern information according to an exemplary embodiment of the present disclosure. 

[0030] FIG. 16 is a structural block diagram of a feature extraction apparatus for biometric 

pattern information according to an exemplary embodiment of the present disclosure. 

[0031] FIG. 17 is a structural block diagram of a server according to an exemplary 

embodiment of the present disclosure. 

[0032] Accompanying drawings herein are incorporated into this description and constitute 

a part of this description, show embodiments that conform to the present disclosure, and are used 

for describing a principle of the present disclosure together with this description. 

DESCRIPTION OF EMBODIMENTS 

[0033] In order 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. 

[0034] Exemplary embodiments are described in detail herein, and examples of the 

exemplary embodiments are shown in the accompanying drawings. When the following description 

involves the accompanying drawings, unless otherwise indicated, the same numerals in different 

accompanying drawings represent the same or similar elements. The implementations described in 

the following exemplary embodiments do not represent all implementations consistent with the 

present disclosure. On the contrary, the implementations are merely examples of apparatuses and 

methods that are described in detail in the appended claims and that are consistent with some 

aspects of the present disclosure. 
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[0035] The terms used in the present disclosure are for the purpose of describing specific 

embodiments only and are not intended to limit the present disclosure. The singular forms of "a" 

and "the" used in the present disclosure and the appended claims are intended to include the plural 

forms as well, unless the context clearly indicates otherwise. The term "and/or" used herein 

indicates and includes any or all suitable combinations of one or more associated listed items. 

Although the terms "first", "second", and the like may be used in the present disclosure to describe 

various information, but the information shall not be limited to these terms. These terms are merely 

used to distinguish between information of the same type. For example, a first parameter may be 

referred to as a second parameter, and similarly, the second parameter may be referred to as the first 

parameter without departing from the scope of the present disclosure. Depending on the context, for 

example, the word "if" used herein may be interpreted as "while" or "when" or "in response to 

determination". 

[0036] User information (including but not limited to user equipment information, user 

personal information, and the like) and data (including but not limited to data used for analysis, 

stored data, displayed data, and the like) involved in the present disclosure are authorized by users 

or information and data that have been fully authorized by all parties, and the collection, use, and 

processing of relevant data need to comply with relevant laws and regulations and standards of 

relevant countries and regions. For example, biometric pattern information involved in the present 

disclosure is acquired under full authorization. 

[0037] FIG. 1 is a schematic diagram of a computer system according to an exemplary 

embodiment of the present disclosure. The computer system may be implemented as a system 

architecture of a feature extraction method for biometric pattern information. The computer system 

may include: a terminal 100 and a server 200. 

[0038] The terminal 100 may be an electronic device such as a mobile phone, a tablet 

computer, a vehicle-mounted terminal (vehicle machine), a wearable device, a personal computer 

(PC), an access control device, and a self-service terminal. A client of a target application program 

may be installed and run in the terminal 100. The target application program may be a mobile 

payment, attendance record or identity verification application program that supports biometric 

pattern information verification, or may be another application program that provides a feature 

extraction function for biometric pattern information. In addition, form of the target application 

program is not limited in the present disclosure. The target application program includes, but is not 

limited to, an application (App), an applet, and the like that is installed in the terminal 100, or may 

be in the form of a webpage. 
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[0039] The server 200 may be an independent physical server, or may be a server cluster or 

distributed system composed of a plurality of physical servers, or may be a cloud server providing a 

cloud computing service. The server 200 may be a backend server of the foregoing target 

application program and is configured to provide a backend service for the client of the target 

application program. 

[0040] Steps of a feature extraction method for biometric pattern information according to 

an embodiment of the present disclosure may be performed by a computer device. The computer 

device refers to an electronic device with data computing, processing, and storage capabilities The 

solution implementation environment shown in FIG. 1 is taken as an example. The feature 

extraction method for biometric pattern information may be performed by the terminal 100 (for 

example, the feature extraction method for biometric pattern information is performed by the client 

of the target application program installed and run in the terminal 100), or the feature extraction 

method for biometric pattern information may be performed by the server 200, or the feature 

extraction method for biometric pattern information may be performed by the terminal 100 and the 

server 200 in an interactive and cooperative way. In addition, the technical solutions of the present 

disclosure may be combined with the blockchain technology. For example, some data (data such as 

biometric pattern information and identity information corresponding to biometric pattern 

information) involved in the feature extraction method for biometric pattern information of the 

present disclosure may be stored in the blockchain. The terminal 100 may communicate with the 

server 200 by using a network such as a wired or wireless network. 

[0041] The ability of the related technology to recognize highly similar biometric pattern 

information, such as biometric pattern information of twins, is significantly low. Based on this, the 

present disclosure provides a feature extraction method and apparatus for biometric pattern 

information, a device, and a storage medium. Next, the feature extraction method for biometric 

pattern information will be described with reference to the following embodiments. 

[0042] FIG. 2 is a flowchart of an identity recognition method according to an exemplary 

embodiment of the present disclosure. The method may be performed by a computer device. The 

method includes: 

[0043] Step 510: Acquire biometric pattern information. 

[0044] The biometric pattern information describes a biometric pattern of a first object. In 

an embodiment of the present disclosure, a type of biometric pattern includes, but is not limited to, 

at least one of: a finger line, a palm line, an eye line, a face line, a blood vessel line, a lip line, and a 

mouth line. The present disclosure does not impose any restrictions on the type of biometric pattern. 
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[0045] In an embodiment of the present disclosure, a biometric pattern collection method 

includes, but is not limited to, at least one of: an optical collection method, such as a biometric 

pattern photo; a capacitive collection method, such as use of a capacitive pattern collection module; 

and a biological radio frequency collection method, such as collection of a biometric pattern by 

using an ultrasonic wave. The present disclosure does not impose any restrictions on the biometric 

pattern collection method. 

[0046] Step 520: Perform feature extraction on the biometric pattern information to obtain a 

global pattern feature and a local pattern feature. 

[0047] The global pattern feature describes a global feature of the biometric pattern 

information of the first object, and the local pattern feature describes a local feature of the biometric 

pattern information of the first object. In an embodiment of the present disclosure, the local pattern 

feature may be acquired based on the global pattern feature, or the local pattern feature and the 

global pattern feature may be acquired independently. No restrictions are imposed on this. 

[0048] In the process of extracting features of the biometric pattern information, feature 

extraction may be performed on the biometric pattern information by invoking a biometric pattern 

feature extraction model; or feature extraction may be performed on the biometric pattern 

information by manual labeling; or the feature of the biometric pattern information may be 

extracted through operation of the biometric pattern information. The present disclosure does not 

impose any restrictions on this. 

[0049] Exemplarily, an example in which feature extraction is performed on the biometric 

pattern information by using a biometric pattern feature extraction model is taken, the biometric 

pattern feature extraction model includes a feature extraction network, and the feature extraction 

network is invoked to perform feature extraction on the biometric pattern information so as to 

obtain the global pattern feature and the local pattern feature. The global pattern feature describes 

the global feature of the biometric pattern information of the first object, and the local pattern 

feature describes the local feature of the biometric pattern information of the first object. 

[0050] Step 530: Fuse the global pattern feature and the local pattern feature of the first 

object to obtain a fused pattern feature of the first object. 

[0051] Exemplarily, the fused pattern feature describes the global feature and the local 

feature of the biometric pattern information of the first object. In an embodiment of the present 

disclosure, a fusion method for the global pattern feature and the local pattern feature includes, but 
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is not limited to, at least one of: orthogonal fusion, convolutional fusion, and adaptive feature 

fusion. 

[0052] Similar to step 520, the present disclosure does not impose any restrictions on the 

fusion method. An example in which the global pattern feature and the local pattern feature are 

fused by using the biometric pattern feature extraction model is taken, the biometric pattern feature 

extraction model includes a feature fusion network, and the feature fusion network is invoked to 

fuse the global pattern feature and the local pattern feature of the first object so as to obtain the 

fused pattern feature of the first object. 

[0053] Step 540: Perform identity recognition on the first object based on the fused pattern 

feature of the first object. 

[0054] In conclusion, in the method according to this embodiment, feature extraction is 

performed on the biometric pattern information to obtain the local pattern feature, so that attention 

to the local detail feature of the biometric pattern is increased. The local pattern feature and the 

global pattern feature are fused, so that the ability of the pattern feature to describe palmprint 

information is improved, the dimension in which the pattern feature describes the palmprint 

information locally is expanded, and the accuracy of recognition of highly similar biometric pattern 

information is ensured. 

[0055] Next, feature extraction will be described. FIG. 3 is a flowchart of an identity 

recognition method according to an exemplary embodiment of the present disclosure. The method 

may be performed by a computer device. That is, in some embodiments, step 520 in the 

embodiment shown in FIG. 2 may be implemented by the following two steps: 

[0056] Step 522: Hidden layer feature extraction is performed on the biometric pattern 

information to obtain a texture hidden layer feature of the first object. 

[0057] The texture hidden layer feature describes a hidden layer representation of target 

palmprint information. Exemplarily, a representation method for the texture hidden layer feature 

includes, but is not limited to, at least one of: a feature vector, a feature matrix, and a feature value. 

[0058] Similar to step 520, the present disclosure does not impose any restrictions on the 

hidden layer feature extraction method. An example in which hidden layer feature extraction is 

performed on the biometric pattern information by using the biometric pattern feature extraction 

model is taken, the biometric pattern feature extraction model includes the feature extraction 

network, the feature extraction network includes a first residual convolutional block, and the first 

residual convolutional block is invoked to perform hidden layer feature extraction on the biometric 
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pattern information so as to obtain the texture hidden layer feature of the first object. The texture 

hidden layer feature describes the hidden layer representation of the target palmprint information. 

[0059] Exemplarily, the hidden layer feature extraction method for the biometric pattern 

information is a feature dimensionality reduction-based feature extraction method. In the process of 

performing hidden layer feature extraction by using the biometric pattern feature extraction model, 

the first residual convolutional block is invoked to realize hidden layer feature extraction. 

[0060] In some embodiments, the first residual convolutional block includes, but is not 

limited to, at least one of the following network structures: a convolutional neural network (CNN), 

an efficient network, a transformer network, a deep residual network (ResNet), and an Inception-

Resnet101. 

[0061] Step 524: Perform feature extraction on the texture hidden layer feature by a first 

feature extraction method to obtain the global pattern feature of the first object. 

[0062] The first feature extraction method is a feature dimensionality reduction-based 

feature extraction method. Exemplarily, the feature dimensionality is reduced by residual 

convolution. 

[0063] Similar to step 520, the present disclosure does not impose any restrictions on the 

feature extraction method. An example in which hidden layer feature extraction is performed on the 

biometric pattern information by using the biometric pattern feature extraction model is taken, the 

biometric pattern feature extraction model includes the feature extraction network, the feature 

extraction network includes a second residual convolutional block, and the second residual 

convolutional block is invoked to perform feature extraction on the texture hidden layer feature by 

the first feature extraction method so as to obtain the global pattern feature of the first object. The 

first feature extraction method is a feature dimensionality reduction-based feature extraction 

method. 

[0064] Step 526: Perform feature extraction on the texture hidden layer feature by a second 

feature extraction method to obtain the local pattern feature of the first object. 

[0065] The second feature extraction method is a feature receptive field increase-based 

feature extraction method. Exemplarily, feature receptive fields are increased by dilated 

convolution. 

[0066] Exemplarily, the feature receptive field is used for indicating an information 

dimension of a texture hidden layer feature indicated by each feature value in the local pattern 

feature. Exemplarily, in the process of performing feature extraction on a first original image by 
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using a first feature image, the feature receptive field represents a dimension of an original image 

pixel indicated by an image feature pixel in the first feature image. 

[0067] Similar to step 520, the present disclosure does not impose any restrictions on the 

feature extraction method. An example in which hidden layer feature extraction is performed on the 

biometric pattern information by using the biometric pattern feature extraction model is taken, the 

biometric pattern feature extraction model includes the feature extraction network, the feature 

extraction network includes a dilated convolutional block, and the dilated convolutional block is 

invoked to perform feature extraction on the texture hidden layer feature by the second feature 

extraction method so as to obtain the local pattern feature of the first object. The second feature 

extraction method is a feature receptive field increase-based feature extraction method. 

[0068] In some embodiments of the present disclosure, step 526 may be implemented by the 

following two sub-steps: 

[0069] Sub-step 1: Respectively process the texture hidden layer feature by n second feature 

extraction methods to obtain n local sub-features of the first object. 

[0070] n is a positive integer, and feature receptive fields of the n second feature extraction 

methods are different. 

[0071] Similar to step 520, the present disclosure does not impose any restrictions on the 

feature extraction method. An example in which hidden layer feature extraction is performed on the 

biometric pattern information by using the biometric pattern feature extraction model is taken, the 

biometric pattern feature extraction model includes the feature extraction network, the feature 

extraction network includes a dilated convolutional block, the dilated convolutional block includes 

n dilated convolutional layers, and the n dilated convolutional layers are invoked to respectively 

process the texture hidden layer feature by n second feature extraction methods so as to obtain the n 

local sub-features of the first object. n is a positive integer, and feature receptive fields of the n 

second feature extraction methods are different. The feature receptive field is determined based on a 

size of a convolutional kernel of the dilated convolutional layer. 

[0072] Sub-step 2: Splice the n local sub-features to obtain the local pattern feature of the 

first object. 

[0073] When n is greater than 1, the local sub-features may be spliced directly from end to 

end, or may be superimposed and spliced mathematically. 

[0074] When n is equal to 1, the local sub-feature is determined as the local feature of the 

first object. 
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[0075] Exemplarily, FIG. 4 is a schematic diagram of a dilated convolutional kernel 

according to an exemplary embodiment of the present disclosure. The schematic diagram of the 

dilated convolutional block shows a dilated convolutional kernel with a convolutional kernel size of 

3, a dilated convolutional kernel with a convolutional kernel size of 6, and a dilated convolutional 

kernel with a convolutional kernel size of 9. A dimension of a feature receptive field of the dilated 

convolutional kernel with the convolutional kernel size of 3 is 5 by 5, a dimension of a feature 

receptive field of the dilated convolutional kernel with the convolutional kernel size of 6 is 11 by 

11, and a dimension of a feature receptive field of the dilated convolutional kernel with the 

convolutional kernel size of 9 is 17 by 17. 

[0076] In conclusion, in the method according to this embodiment, feature extraction is 

performed on the biometric pattern information, and the local pattern feature is obtained by the 

feature receptive field increase-based feature extraction method, so that attention to the local detail 

feature of the biometric pattern is increased. The local pattern feature and the global pattern feature 

are fused, so that the ability of the pattern feature to describe palmprint information is improved, the 

dimension in which the pattern feature describes the palmprint information locally is expanded, and 

the accuracy of recognition of highly similar biometric pattern information is ensured. 

[0077] Next, self-attention mechanism processing will be described. FIG. 5 is a flowchart of 

a feature extraction method for biometric pattern information according to an exemplary 

embodiment of the present disclosure. The method may be performed by a computer device. That 

is, in some embodiments, on the basis of the embodiment shown in FIG. 2, step 528 is further 

included. 

[0078] Step 528: Perform self-attention mechanism processing on the local pattern feature 

to obtain an updated local pattern feature. 

[0079] Exemplarily, self-attention mechanism processing is performed on the local pattern 

feature to enhance the weight of a local effective feature region, so as to obtain the updated local 

pattern feature. 

[0080] Exemplarily, in some embodiments of the present disclosure, step 528 may be 

implemented by the following three sub-steps, that is, self-attention mechanism processing includes 

an activation process and a regularization process. 

[0081] Sub-step 1: Activate the local pattern feature to obtain a second activated feature. 

[0082] Exemplarily, an activation function used for activating the local pattern feature 

includes, but is not limited to, at least one of: a sigmoid function, a tanh function, a rectified linear 
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unit (ReLU) function, a softmax function, and a softplus function. FIG. 6 is a schematic diagram of 

an ReLU function and a softplus function according to an exemplary embodiment of the present 

disclosure. 

[0083] Exemplarily, the local pattern feature is activated by using the ReLU function and 

the softplus function to obtain the second activated feature. For example, 

𝑥𝑟𝑒𝑙𝑢 = 𝑅𝑒𝑙𝑢(𝑥) = max⁡(0, 𝑥); and 

𝑥𝑠𝑜𝑓𝑡𝑝𝑙𝑢𝑠 = 𝑆𝑜𝑓𝑡𝑝𝑙𝑢𝑠(𝑥𝑟𝑒𝑙𝑢) = log(1 + 𝑒𝑥𝑟𝑒𝑙𝑢), 

where, 𝑥 represents the local pattern feature, 𝑅𝑒𝑙𝑢(. ) represents the ReLU 

function, and max represents maximization operation, 𝑥𝑠𝑜𝑓𝑡𝑝𝑙𝑢𝑠 represents the second activated 

feature, and 𝑆𝑜𝑓𝑡𝑝𝑙𝑢𝑠(. ) represents the softplus function. 

[0084] Exemplarily, the ReLU function may be used to enhance a non-linear relationship 

between neural network layers in the biometric pattern feature extraction model to avoid a simple 

linear relationship. Through maximization operation of the ReLU function, some local pattern 

features are outputted as 0 to cause sparsity of the network and reduce interdependence between the 

local pattern features, so as to reduce occurrence of overfitting. The softplus function acts the same 

as the ReLU function, and the softplus function is a smooth form of the ReLU function. 

[0085] Sub-step 2: Regularize the local pattern feature to obtain a second regularized 

feature. 

[0086] Exemplarily, a regularization method for the local pattern feature may be L1 

regularization or L2 regularization. Exemplarily, the local pattern feature is regularized by L2 

regularization to obtain the second regularized feature. For example, 

𝑥𝐿2𝑛𝑜𝑟𝑚 = 𝐿2𝑛𝑜𝑟𝑚(𝑥) = √∑ 𝑥𝑖
2𝑛

𝑖=1 , 

where, 𝑥𝐿2𝑛𝑜𝑟𝑚 represents the second regularized feature, and 𝐿2𝑛𝑜𝑟𝑚 represents 

L2 regularization. 

[0087] Exemplarily, according to L2 regularization, a value of the second regularized 

feature is controlled to be between 0 and 1 by calculating a Euclidean distance to effectively prevent 

overfitting of the second regularized feature and improve the generalization of the model. 

[0088] Sub-step 3: Multiply the second activated feature by the second regularized feature 

to obtain the updated local pattern feature of the first object. 
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[0089] In some embodiments of the present disclosure, before sub-step 1, the following 

steps are further included. The local pattern feature is standardized to obtain a second standardized 

feature. 

[0090] Correspondingly, sub-step 1 is implemented as that the second standardized feature 

is regularized to obtain the second regularized feature, and Sub-step 2 is implemented as that the 

second standardized feature is regularized to obtain the second regularized feature. 

[0091] The local pattern feature is standardized to ensure that the second standardized 

feature is distributed within a fixed interval, which lays a foundation for the model to quickly obtain 

a convergence result. Exemplarily, standardization of the local pattern feature is: 

𝑟𝑚𝑒𝑎𝑛 =
1

𝑚
∑ 𝑥𝑖
𝑚
𝑖=1 ; 

𝑟𝑠𝑡𝑑 =
1

𝑚
∑ (𝑥𝑖 − 𝑟𝑚𝑒𝑎𝑛)

2𝑚
𝑖=1 ; 

𝑥𝑛𝑜𝑟𝑚 =
𝑥𝑖−𝑟𝑚𝑒𝑎𝑛

√𝑟𝑠𝑡𝑑+𝜀
; and 

𝑥𝐵𝑁 = 𝛾. 𝑥𝑛𝑜𝑟𝑚 + 𝛽, 

where, 𝑟𝑚𝑒𝑎𝑛 represents a feature mean value of the local pattern feature, 𝑥 

represents the local pattern feature, 𝑥𝑖 represents an ith feature value of the local pattern feature, 𝑚 

represents a quantity of features values of the local pattern feature, 𝑟𝑠𝑡𝑑 represents a feature 

standard deviation of the local pattern feature, 𝑥𝑛𝑜𝑟𝑚 represents a normalized feature 

corresponding to the local pattern feature, 𝜀 represents an additive variable used for avoiding the 

phenomenon that gradient return cannot be performed due to a variance of 0, 𝑥𝐵𝑁 represents the 

second standardized feature, and 𝛾 and 𝛽 represent network-learnable parameters and used for 

fitting a distribution of the second standardized feature. 

[0092] Step 530a: Fuse the global pattern feature and the updated local pattern feature of the 

first object to obtain the fused pattern feature of the first object. 

[0093] Exemplarily, the fused pattern feature describes the global feature and the local 

feature of the biometric pattern information of the first object. In an embodiment of the present 

disclosure, a fusion method for the global pattern feature and the local pattern feature includes, but 

is not limited to, at least one of: orthogonal fusion, convolutional fusion, and adaptive feature 

fusion. 

[0094] Exemplarily, the global pattern feature and the updated local pattern feature of the 

first object are fused by orthogonal fusion to obtain the fused pattern feature of the first object: 



 15  

𝑓𝑒𝑎𝑡𝑢𝑟𝑒𝑙𝑜𝑐𝑎𝑙−𝑔𝑙𝑜𝑏𝑎𝑙 =
𝑓𝑒𝑎𝑡𝑢𝑟𝑒𝑙𝑜𝑐𝑎𝑙∗𝑓𝑒𝑎𝑡𝑢𝑟𝑒𝑔𝑙𝑜𝑏𝑎𝑙

|𝑓𝑒𝑎𝑡𝑢𝑟𝑒𝑙𝑜𝑐𝑎𝑙|∗|𝑓𝑒𝑎𝑡𝑢𝑟𝑒𝑔𝑙𝑜𝑏𝑎𝑙|
∗ 𝑓𝑒𝑎𝑡𝑢𝑟𝑒𝑔𝑙𝑜𝑏𝑎𝑙, 

where, 𝑓𝑒𝑎𝑡𝑢𝑟𝑒𝑙𝑜𝑐𝑎𝑙−𝑔𝑙𝑜𝑏𝑎𝑙 represents the fused pattern feature, 𝑓𝑒𝑎𝑡𝑢𝑟𝑒𝑔𝑙𝑜𝑏𝑎𝑙 

represents the global pattern feature, and 𝑓𝑒𝑎𝑡𝑢𝑟𝑒𝑙𝑜𝑐𝑎𝑙 represents the updated local pattern feature. 

[0095] In conclusion, in the method according to this embodiment, feature extraction is 

performed on the biometric pattern information to obtain the local pattern feature, so that attention 

to the local detail feature of the biometric pattern is increased. The weight of the local effective 

feature region is enhanced through self-attention mechanism processing. The local pattern feature 

and the global pattern feature are fused, so that the ability of the pattern feature to describe 

palmprint information is improved, the dimension in which the pattern feature describes the 

palmprint information locally is expanded, and the accuracy of recognition of highly similar 

biometric pattern information is ensured. 

[0096] Next, pre-processing will be described. FIG. 7 is a flowchart of a feature extraction 

method for biometric pattern information according to an exemplary embodiment of the present 

disclosure. The method may be performed by a computer device. That is, in some embodiments, on 

the basis of the embodiment shown in FIG. 2, step 512 is further included. 

[0097] Step 512: Pre-process the biometric pattern information to obtain updated biometric 

pattern information. 

[0098] Exemplarily, a pre-processing method includes, but is not limited to, at least one of: 

interpolation for the biometric pattern information. Exemplarily, the biometric 

pattern information is interpolated to change a dimension of the biometric pattern information; and 

a region of interest (ROI) of the biometric pattern information is intercepted. 

Exemplarily, the intercepted region of interest of the biometric pattern information is used for 

delineating a key region. 

[0099] Exemplarily, the biometric pattern information is interpolated to change the 

dimension of the biometric pattern information, so that the biometric pattern information is changed 

into a target dimension. For example, the biometric pattern information is interpolated, so that the 

biometric pattern information is processed into a feature matrix with a dimension of 224 by 224. 

[00100] Exemplarily, this embodiment does not impose any restrictions on a method for 

intercepting the region of interest of the biometric pattern information. The region of interest may 

be determined based on calculation rules, or the region of interest may be determined by using an 

interest region extraction network. 
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[00101] FIG. 8 is a schematic diagram of an intercepted region of interest of biometric 

pattern information according to an exemplary embodiment of the present disclosure. An example 

in which the biometric pattern information is palm pattern image information is taken, a first key 

point A, a second key point B, and a third key point C are extracted from the palm pattern image 

information. The first key point A is a gap point between the second finger and the third finger of 

the palm. The second key point B is a gap point between the third finger and the fourth finger of the 

palm. The third key point C is gap point between the fourth finger and the fifth finger of the palm. 

[00102] A rectangular coordinate system is established in the palm pattern image 

information. A direction from the third key point C to the first key point A is determined as a 

positive direction of the x-axis, a perpendicular intersection point E with the x-axis direction is 

determined based on the second key point B, and a direction from the perpendicular intersection 

point E to the second key point B is determined as a positive direction of the y-axis. A palm point D 

is determined by extending from the perpendicular intersection point E along a negative direction of 

the y-axis, and a region of interest of the palm pattern image information is determined by taking 

the palm point D as a central point. The region of interest of the palm pattern image information is 

usually square. However, the possibility that the region of interest of the palm pattern image 

information is in a shape of a rectangle, circle, fan or the like is not excluded. Exemplarily, a 

distance between the palm point D and the perpendicular intersection point E is six-fifths of a 

distance between the first key point A and the third key point C. The region of interest of the palm 

pattern image information is a square region whose central point is the palm point D and side length 

is three-seconds of the distance between the first key point A and the third key point C. 

[00103] Step 520a: Perform feature extraction on the updated biometric pattern information 

to obtain the global pattern feature and the local pattern feature. 

[00104] The global pattern feature describes the global feature of the biometric pattern 

information of the first object, and the local pattern feature describes the local feature of the 

biometric pattern information of the first object. In an embodiment of the present disclosure, the 

local pattern feature may be acquired based on the global pattern feature, or the local pattern feature 

and the global pattern feature may be acquired independently. No restrictions are imposed on this. 

[00105] In conclusion, in the method according to this embodiment, feature extraction is 

performed on the biometric pattern information to obtain the local pattern feature, so that attention 

to the local detail feature of the biometric pattern is increased. Pre-processing lays a foundation for 

acquisition of the local pattern feature. The local pattern feature and the global pattern feature are 

fused, so that the ability of the pattern feature to describe palmprint information is improved, the 
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dimension in which the pattern feature describes the palmprint information locally is expanded, and 

the accuracy of recognition of highly similar biometric pattern information is ensured. 

[00106] Next, identity determination will be described. FIG. 9 is a flowchart of an identity 

recognition method according to an exemplary embodiment of the present disclosure. The method 

may be performed by a computer device. That is, in some embodiments, step 540 in the 

embodiment shown in FIG. 2 may be step 5401. 

[00107] Step 5401: Compare the fused pattern feature of the first object with a sample pattern 

feature to obtain an identity determination result of the first object. 

[00108] The sample pattern feature describes a biometric pattern information feature of a 

target object. The identity determination result of the first object is used for indicating whether the 

first object and the target object belong to the same identity. 

[00109] Exemplarily, a comparison method for the fused pattern feature of the first object 

and the sample pattern feature includes, but is not limited to, at least one of: calculation of a cosine 

similarity, calculation of a Euclidean distance, calculation of a covariance distance, and calculation 

of a Chebyshev distance. 

[00110] In some embodiments of the present disclosure, step 540 may be implemented by the 

following sub-steps: 

a cosine similarity between the fused pattern feature and the sample pattern feature is 

calculated. 

[00111] Exemplarily, calculation of the cosine similarity includes: 

𝑠𝑖𝑚(𝑣𝑒𝑐𝑡𝑜𝑟𝑟𝑒𝑔, 𝑣𝑒𝑐𝑡𝑜𝑟𝑟𝑒𝑐) =
𝑣𝑒𝑐𝑡𝑜𝑟𝑟𝑒𝑔×𝑣𝑒𝑐𝑡𝑜𝑟𝑟𝑒𝑐

‖𝑣𝑒𝑐𝑡𝑜𝑟𝑟𝑒𝑔‖×‖𝑣𝑒𝑐𝑡𝑜𝑟𝑟𝑒𝑐‖
, 

where, 𝑠𝑖𝑚(𝑣𝑒𝑐𝑡𝑜𝑟𝑟𝑒𝑔, 𝑣𝑒𝑐𝑡𝑜𝑟𝑟𝑒𝑐) represents the cosine similarity, 𝑣𝑒𝑐𝑡𝑜𝑟𝑟𝑒𝑐 

represents the fused pattern feature, 𝑣𝑒𝑐𝑡𝑜𝑟𝑟𝑒𝑔 represents the sample pattern feature, and || || 

represents 1-norm operation. 

[00112] In response to the cosine similarity satisfying an identity determination condition, the 

identity determination result shows that the first object is the target object. 

[00113] In response to the cosine similarity unsatisfying the identity determination condition, 

the identity determination result shows that the first object is not the target object. 
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[00114] Exemplarily, the identity determination condition is that the cosine similarity is 

higher than a target threshold. The target threshold may be set according to experience, or may be 

obtained during training. 

[00115] In conclusion, in the method according to this embodiment, feature extraction is 

performed on the biometric pattern information to obtain the local pattern feature, so that attention 

to the local detail feature of the biometric pattern is increased. The pattern features are compared to 

complete identity determination. The dimension in which the pattern feature describes palmprint 

information locally is expanded, and the accuracy of recognition of highly similar biometric pattern 

information is ensured. 

[00116] Next, application of a feature extraction method for biometric pattern information to 

the field of mobile payment will be described. FIG. 10 is a flowchart of a biometric pattern 

information-based identity recognition method according to an exemplary embodiment of the 

present disclosure. The method may be performed by a computer device. The method includes: 

[00117] Step 610: A terminal payment device acquires biometric pattern information of a 

first object. 

[00118] The biometric pattern information describes a biometric pattern of the first object. In 

an embodiment of the present disclosure, a type of biometric pattern includes, but is not limited to, 

at least one of: a finger line, a palm line, an eye line, a face line, a blood vessel line, a lip line, and a 

mouth line. In this embodiment, an example in which the biometric pattern is a palm line is used for 

description, that is, the biometric pattern information is palm pattern image information. 

[00119] Step 620: A terminal payment system detects the biometric pattern information to 

obtain finger gap key points. 

[00120] Exemplarily, the finger gap key points are used for establishment of a rectangular 

coordinate system in the palm pattern image information. A region of interest of the palm pattern 

image information is intercepted based on the established rectangular coordinate system. 

[00121] In this embodiment, step 620 may be performed by the terminal payment device in 

the terminal payment system, or may be performed by a terminal payment server in the terminal 

payment system.  

[00122] Similarly, no restrictions are imposed on the operation manner of steps 630 to 670. 

[00123] Step 630: The terminal payment system intercepts a region of interest of the 

biometric pattern information based on the finger gap key points. 
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[00124] The terminal payment system intercepts the region of interest of the biometric 

pattern information based on the rectangular coordinate system established based on the finger gap 

key points. 

[00125] Step 642: The terminal payment system performs global feature extraction on the 

region of interest of the biometric pattern information to obtain a global pattern feature of the first 

object. 

[00126] Exemplarily, global feature extraction is performed on the region of interest of the 

biometric pattern information by a feature dimensionality reduction-based feature extraction 

method. Specifically, a residual convolutional block is invoked to realize global feature extraction 

so as to obtain the global pattern feature of the first object. 

[00127] Step 644: The terminal payment system performs local feature extraction on the 

region of interest of the biometric pattern information by feature extraction methods with three 

different receptive fields to obtain a local pattern feature of the first object. 

[00128] Exemplarily, local feature extraction is performed on the region of interest of the 

biometric pattern information by a feature receptive field increase-based feature extraction method. 

Specifically, a dilated convolutional block is invoked to realize local feature extraction so as to 

obtain the local pattern feature of the first object. 

[00129] Step 646: The terminal payment system performs self-attention mechanism 

processing on the local pattern feature to obtain an updated local pattern feature. 

[00130] Self-attention mechanism processing is performed on the local pattern feature to 

enhance the weight of a local effective feature region, so as to obtain the updated local pattern 

feature. 

[00131] Exemplarily, in some embodiments of the present disclosure, self-attention 

mechanism processing includes standardization, activation, and regularization. 

[00132] Step 650: The terminal payment system fuses the global pattern feature and the 

updated local pattern feature to obtain a fused pattern feature of the first object. 

[00133] Exemplarily, the fused pattern feature describes the global feature and the local 

feature of the biometric pattern information of the first object. Specifically, the global pattern 

feature and the updated local pattern feature are fused by orthogonal fusion to obtain the fused 

pattern feature of the first object. 
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[00134] Step 660: The terminal payment system calculates a cosine similarity between the 

fused pattern feature and a sample pattern feature. 

[00135] Exemplarily, the cosine similarity refers to a similarity, which is indicated by cosine 

of an included angle between vectors, between the fused pattern feature and the sample pattern 

feature. 

[00136] Step 670: The terminal payment system determines a sample object corresponding to 

a sample with the highest cosine similarity as an identity recognition result of the first object. 

[00137] The cosine similarities are sorted from high to low, and the sample pattern feature 

with the highest cosine similarity represents that the similarity between the sample pattern feature 

and the fused pattern feature is the highest. The sample object corresponding to the sample pattern 

feature is determined as the identity recognition result of the first object. 

[00138] In conclusion, in the method according to this embodiment, feature extraction is 

performed on the biometric pattern information to obtain the local pattern feature, so that attention 

to the local detail feature of the biometric pattern is increased. The local pattern feature and the 

global pattern feature are fused, so that the ability of the pattern feature to describe palmprint 

information is improved, the dimension in which the pattern feature describes the palmprint 

information locally is expanded, and the accuracy of recognition of highly similar biometric pattern 

information is ensured. 

[00139] Various embodiments of the present disclosure may include a biometric pattern 

feature extraction model. It is described in the embodiment shown in FIG. 2 that the identity 

recognition method may be performed by using a biometric pattern feature extraction model. FIG. 

11 is a schematic structural diagram of a biometric pattern feature extraction model according to an 

exemplary embodiment of the present disclosure. 

[00140] The biometric pattern feature extraction model includes: a feature extraction network 

330, a self-attention network 350, and a feature fusion network 360. 

[00141] Interest region interception 322 is performed on a biometric pattern feature 310 to 

obtain interest region pattern information 310a, and interpolation 324 is performed on the interest 

region pattern information 310a to obtain an interpolated pattern information 310b. Exemplarily, the 

interpolated pattern information 310b is a feature matrix with a dimension of 224 by 224. 

[00142] The feature extraction network 330 includes: a first residual convolutional block 332, 

a second residual convolutional block 334, and a dilated convolutional block 336. 
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[00143] The first residual convolutional block 332 is invoked to process the interpolated 

pattern information 310b so as to obtain a texture hidden layer feature. Exemplarily, the texture 

hidden layer feature is a feature matrix with a dimension of 28 by 28. The first residual 

convolutional block 332 includes three convolutional layers. A dimension of a feature matrix 

outputted by the residual convolutional layer is a quarter of a dimension of an input feature matrix. 

That is, a first residual convolutional layer is invoked to process the interpolated pattern information 

310b, and a feature matrix with a dimension of 112 by 112 is outputted. A second residual 

convolutional layer is invoked to process the foregoing feature matrix, and a feature matrix with a 

dimension of 56 by 56 is outputted. A third residual convolutional layer is invoked to process the 

foregoing feature matrix, and a feature matrix with a dimension of 28 by 28 is outputted. 

[00144] The second residual convolutional block 332 is invoked to process the texture hidden 

layer feature so as to obtain a global pattern feature 342. Exemplarily, the global pattern feature 342 

is a feature matrix with a dimension of 14 by 14. 

[00145] The dilated convolutional block 336 includes: a first dilated convolutional layer 

336a, a second dilated convolutional layer 336b, and a third dilated convolutional layer 336c. 

[00146] The first dilated convolutional layer 336a is invoked to process the texture hidden 

layer feature so as to obtain a first local sub-feature. A size of a dilated convolutional kernel of the 

first dilated convolutional layer 336a is 3. The second dilated convolutional layer 336b is invoked to 

process the texture hidden layer feature so as to obtain a second local sub-feature. A size of a 

dilated convolutional kernel of the second dilated convolutional layer 336b is 6. The third dilated 

convolutional layer 336c is invoked to process the texture hidden layer feature so as to obtain a 

third local sub-feature. A size of a dilated convolutional kernel of the third dilated convolutional 

layer 336c is 9. 

[00147] The first local sub-feature, the second local sub-feature, and the third local sub-

feature are spliced to obtain an initial local pattern feature 344. 

[00148] The self-attention network 350 includes: a standardization layer 352, an activation 

layer 354, and a regularization layer 356. 

[00149] The standardization layer is invoked to process the initial local pattern feature 344 so 

as to ensure that an updated local pattern feature 344a is distributed within a fixed interval, which 

lays a foundation for the model to quickly obtain a convergence result. 
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[00150] The activation layer 354 and the regularization layer 356 are respectively invoked to 

activate and regularize the standardized local pattern feature. The processing results are multiplied 

to obtain the updated local pattern feature 344a. 

[00151] The updated local pattern feature 344a is multiplied by the initial local pattern 

feature 344 to obtain a local pattern feature 344c. 

[00152] The feature fusion network 360 is invoked to fuse the global pattern feature 342 and 

the local pattern feature 344c of the first object so as to obtain a fused pattern feature 346 of the first 

object. 

[00153] A cosine similarity 352 between the fused pattern feature 346 and a sample pattern 

feature 348 is calculated. 

[00154] An identity determination result 370 of the first object is determined based on the 

cosine similarity 352. 

[00155] That is, when the cosine similarity 352 satisfies an identity determination condition, 

the identity determination result 370 shows that the first object is a target object. 

[00156] When the cosine similarity 352 does not satisfy the identity determination condition, 

the identity determination result 370 shows that the first object is not the target object. 

[00157] An embodiment of the present disclosure provides a feature extraction method for 

biometric pattern information. The method is performed by using a biometric pattern feature 

extraction model in a computer device. The biometric pattern feature extraction model includes a 

feature extraction network and a feature fusion network. The method includes: biometric pattern 

information is acquired, and the biometric pattern information describes a biometric pattern of a 

first object; the feature extraction network is invoked to perform feature extraction on the biometric 

pattern information so as to obtain a global pattern feature and a local pattern feature, the global 

pattern feature describes a global feature of the biometric pattern information of the first object, and 

the local pattern feature describes a local feature of the biometric pattern information of the first 

object; and the feature fusion network is invoked to fuse the global pattern feature and the local 

pattern feature of the first object so as to obtain a fused pattern feature of the first object. 

[00158] Next, training for a biometric pattern feature extraction model will be described. 

[00159] FIG. 12 is a flowchart of a training method for a biometric pattern feature extraction 

model according to an exemplary embodiment of the present disclosure. The method may be 

performed by a computer device. The method includes: 
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[00160] Step 710: Acquire sample pattern information and a sample pattern feature. 

[00161] The sample pattern information describes a biometric pattern of a sample object, and 

the sample pattern feature is a biometric pattern feature corresponding to the sample pattern 

information of the sample object. 

[00162] In an embodiment of the present disclosure, a type of biometric pattern includes, but 

is not limited to, at least one of: a finger line, a palm line, an eye line, a face line, a blood vessel 

line, a lip line, and a mouth line. The present disclosure does not impose any restrictions on the type 

of biometric pattern. 

[00163] Step 720: Invoke an initial biometric pattern feature extraction model to process the 

sample pattern information and output a predicted fused pattern feature of the sample object. 

[00164] Exemplarily, the predicted fused pattern feature describes a global feature and a local 

feature of the biometric pattern information of the sample object. 

[00165] Step 730: Compare the predicted fused pattern feature with the sample pattern 

feature to obtain a feature prediction error. 

[00166] The sample pattern feature is a biometric pattern feature corresponding to the sample 

pattern information of the sample object. 

[00167] Exemplarily, the feature prediction error is a loss function of a softmax function of 

the predicted fused pattern feature and the sample pattern feature. 

[00168] Specifically, obtaining of the feature prediction error includes: 

𝑥𝑖

‖𝑥𝑖‖
= 𝐿2𝑛𝑜𝑟𝑚(𝑥𝑖); 

𝑤𝑗

‖𝑤𝑗‖
= 𝐿2𝑛𝑜𝑟𝑚(𝑤𝑗); 

cos(𝜃𝑦𝑗) =
𝑥𝑖

‖𝑥𝑖‖
∗

𝑤𝑗

‖𝑤𝑗‖
; 

𝜃𝑦𝑗 = arc cos(cos(𝜃𝑦𝑗)); 

cos(𝜃𝑗) = cos(𝜃𝑦𝑗 +𝑚); and 

𝐿𝑜𝑠𝑠𝑗 = 𝑆𝑜𝑓𝑡𝑚𝑎𝑥(𝑠 ∗ cos(𝜃𝑗)) =
𝑒
𝑠∗cos(𝜃𝑗)

∑ 𝑒
𝑠∗cos(𝜃𝑗)

𝑗

, 

where, 𝑥𝑖 represents the predicted fused pattern feature, i represents a dimension of 

the predicted fused pattern feature, 𝐿2𝑛𝑜𝑟𝑚 represents L2 regularization, 𝑤𝑗 represents the 
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sample pattern feature, j represents a dimension of the sample pattern feature, a dimension of 𝑤 is 

n by d, n represents a total quantity of classes of sample pattern features, arccos represents arc 

cosine operation, m represents a customized additive angle, exemplarily, m=0.5, s represents a 

feature amplification factor, exemplarily, s=48, 𝐿𝑜𝑠𝑠𝑗  represents the feature prediction error, and 

𝑆𝑜𝑓𝑡𝑚𝑎𝑥(. ) represents the softmax function. Exemplarily, FIG. 13 is a schematic diagram of 

determination of a feature prediction error according to an exemplary embodiment of the present 

disclosure. 

[00169] Step 740: Perform error back propagation training on the initial biometric pattern 

feature extraction model by using the feature prediction error to obtain a biometric pattern feature 

extraction model. 

[00170] The purpose of performing error back propagation training on the initial biometric 

pattern feature extraction model is to minimize the feature prediction error between the predicted 

fused pattern feature and the sample pattern feature. The biometric pattern feature extraction model 

is obtained by training the initial biometric pattern feature extraction model. 

[00171] In conclusion, in the method according to this embodiment, error back propagation 

training is performed on the initial biometric pattern feature extraction model to fuse the local 

pattern feature and the global pattern feature, which lays a foundation for improvement of the 

ability of the pattern feature to describe palmprint information. An example in which the biometric 

pattern information is palm pattern image information is taken, and the biometric pattern feature 

extraction model achieves a good training effect. Table 1 shows identity recognition results of a 

disclosed set including clear and blurred palm pattern image information of forty twins. Left 

hands/right hands of the same twins are taken as a sample pair. For 3,600 sample pairs, the 

biometric pattern feature extraction model does not make a mistake for clear palm pattern image 

information, and only makes one error for blurred palm pattern image information. Compare with 

the conventional model in the related technology that makes 37 mistakes for clear palm pattern 

image information and 46 mistakes for blurred palm pattern image information, the biometric 

pattern feature extraction model of the present disclosure has made significant progress. 

Table 1 

Method/Quantity of mistakenly 

recognized sample pairs 

Clear palm pattern image 

information 

Blurred palm pattern image 

information 

Conventional model 37 46 



 25  

Biometric pattern feature extraction 

model 
0 1 

[00172] FIG. 14 is a flowchart of a training method for a biometric pattern feature extraction 

model according to an exemplary embodiment of the present disclosure. The method may be 

performed by a computer device. The method includes: 

[00173] Step 750: Acquire sample pattern information and a classification label of the sample 

pattern information. 

[00174] The sample pattern information describes a biometric pattern of a sample object, and 

the classification label is used for indicating the sample object. 

[00175] In an embodiment of the present disclosure, a type of biometric pattern includes, but 

is not limited to, at least one of: a finger line, a palm line, an eye line, a face line, a blood vessel 

line, a lip line, and a mouth line. The present disclosure does not impose any restrictions on the type 

of biometric pattern. 

[00176] Step 760: Invoke an initial biometric pattern feature extraction model to process the 

sample pattern information and output a predicted fused pattern feature of the sample object. 

[00177] Exemplarily, the predicted fused pattern feature describes a global feature and a local 

feature of the biometric pattern information of the sample object. 

[00178] Step 770: Perform label classification on the predicted fused pattern feature to obtain 

a predicted label of the sample object. 

[00179] Exemplarily, in this embodiment, label classification may be performed by invoking 

a label prediction model, so as to realize label classification for the predicted fused pattern feature; 

or label classification may be performed by manual labeling; or operation is performed on the 

predicted fused pattern feature to obtain the predicted label of the sample object. This embodiment 

does not impose any restrictions on the implementation method for label classification. 

[00180] Step 780: Compare the predicted label with the classification label to obtain a label 

prediction error. 

[00181] The classification label is used for indicating the sample object. Exemplarily, the 

label prediction error includes at least one of the following loss functions of the predicted label and 

the classification label: a zero-one loss function, an absolute loss function, and a logarithmic loss 

function. 
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[00182] Step 790: Perform error back propagation training on the initial biometric pattern 

feature extraction model by using the label prediction error to obtain the biometric pattern feature 

extraction model. 

[00183] The purpose of performing error back propagation training on the initial biometric 

pattern feature extraction model is to minimize the label prediction error between the predicted label 

and the classification label. The biometric pattern feature extraction model is obtained by training 

the initial biometric pattern feature extraction model. 

[00184] In conclusion, in the method according to this embodiment, error back propagation 

training is performed on the initial biometric pattern feature extraction model to fuse the local 

pattern feature and the global pattern feature, which lays a foundation for improvement of the 

ability of the pattern feature to describe palmprint information. 

[00185] Those of ordinary skill in the art may understand that the foregoing embodiments 

may be implemented independently, or the foregoing embodiments may be combined freely to 

obtain new embodiments for implementing the feature extraction method for biometric pattern 

information of the present disclosure. 

[00186] FIG. 15 is a block diagram of an identity recognition apparatus according to an 

exemplary embodiment of the present disclosure. The apparatus includes: 

an acquisition module 810, configured to acquire biometric pattern information, the 

biometric pattern information describing a biometric pattern of a first object; 

an extraction module 820, configured to perform feature extraction on the biometric 

pattern information to obtain a global pattern feature and a local pattern feature, the global pattern 

feature describing a global feature of the biometric pattern information of the first object, and the 

local pattern feature describing a local feature of the biometric pattern information of the first 

object; 

a fusion module 830, configured to fuse the global pattern feature and the local 

pattern feature of the first object to obtain a fused pattern feature of the first object; and 

a determination module 850, configured to perform identity recognition on the first 

object based on the fused pattern feature of the first object. 

[00187] In some embodiments of the present disclosure, the extraction module 820 is further 

configured to: 
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perform hidden layer feature extraction on the biometric pattern information to 

obtain a texture hidden layer feature of the first object, the texture hidden layer feature describing a 

hidden layer representation of target palmprint information, 

perform feature extraction on the texture hidden layer feature by a first feature 

extraction method to obtain the global pattern feature of the first object, the first feature extraction 

method being a feature dimensionality reduction-based feature extraction method, and 

perform feature extraction on the texture hidden layer feature by a second feature 

extraction method to obtain the local pattern feature of the first object, the second feature extraction 

method being a feature receptive field increase-based feature extraction method. 

[00188] In some embodiments of the present disclosure, the extraction module 820 is further 

configured to: 

respectively process the texture hidden layer feature by n second feature extraction 

methods to obtain n local sub-features of the first object, n being a positive integer, and feature 

receptive fields of the n second feature extraction methods being different, and 

splice the n local sub-features to obtain the local pattern feature of the first object. 

[00189] In some embodiments of the present disclosure, the apparatus further includes: a 

processing module 840, configured to perform self-attention mechanism processing on the local 

pattern feature to obtain an updated local pattern feature. 

[00190] The fusion module 830 is further configured to fuse the global pattern feature and the 

updated local pattern feature of the first object to obtain the fused pattern feature of the first object. 

[00191] In some embodiments of the present disclosure, self-attention mechanism processing 

includes an activation process and a regularization process. 

[00192] The processing module 840 is further configured to: 

activate the local pattern feature to obtain a second activated feature, 

regularize the local pattern feature to obtain a second regularized feature, and 

multiply the second activated feature by the second regularized feature to obtain the 

updated local pattern feature of the first object. 

[00193] In some embodiments of the present disclosure, the apparatus further includes: a 

processing module 840, configured to pre-process the biometric pattern information to obtain 

updated biometric pattern information. A pre-processing method includes, but is not limited to, at 
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least one of: interpolation for the biometric pattern information; and interception of a region of 

interest of the biometric pattern information. 

[00194] The extraction module 820 is further configured to perform feature extraction on the 

updated biometric pattern information to obtain the global pattern feature and the local pattern 

feature. 

[00195] In some embodiments of the present disclosure, the apparatus further includes: 

a determination module 850, configured to compare the fused pattern feature of the 

first object with a sample pattern feature to obtain an identity determination result of the first object. 

The sample pattern feature describes a biometric pattern information feature of a target object. 

[00196] In some embodiments of the present disclosure, the determination module 850 is 

further configured to: 

calculate a cosine similarity between the fused pattern feature and the sample pattern 

feature, 

in response to the cosine similarity satisfying an identity determination condition, 

obtain the identity determination result showing that the first object is the target object, and 

in response to the cosine similarity unsatisfying the identity determination condition, 

obtain the identity determination result showing that the first object is not the target object. 

[00197] FIG. 16 is a block diagram of a feature extraction apparatus for biometric pattern 

information according to an exemplary embodiment of the present disclosure. The apparatus 

includes a biometric pattern feature extraction model. The biometric pattern feature extraction 

model includes a feature extraction network and a feature fusion network. The apparatus includes: 

an acquisition module 860, configured to acquire biometric pattern information, the 

biometric pattern information describing a biometric pattern of a first object; 

an extraction module 870, configured to invoke the feature extraction network to 

perform feature extraction on the biometric pattern information so as to obtain a global pattern 

feature and a local pattern feature, the global pattern feature describing a global feature of the 

biometric pattern information of the first object, and the local pattern feature describing a local 

feature of the biometric pattern information of the first object; and 

a fusion module 880, configured to invoke the feature fusion network to fuse the 

global pattern feature and the local pattern feature of the first object so as to obtain a fused pattern 

feature of the first object. 
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[00198] In some embodiments of the present disclosure, the feature extraction network 

includes: a first residual convolutional block, a second residual convolutional block, and a dilated 

convolutional block. The extraction module 870 is further configured to: 

invoke the first residual convolutional block to perform hidden layer feature 

extraction on the biometric pattern information so as to obtain a texture hidden layer feature of the 

first object, the texture hidden layer feature describing a hidden layer representation of target 

palmprint information, 

invoke the second residual convolutional block to perform feature extraction on the 

texture hidden layer feature by a first feature extraction method so as to obtain the global pattern 

feature of the first object, the first feature extraction method being a feature dimensionality 

reduction-based feature extraction method, and 

invoke the dilated convolutional block to perform feature extraction on the texture 

hidden layer feature by a second feature extraction method so as to obtain the local pattern feature 

of the first object, the second feature extraction method being a feature receptive field increase-

based feature extraction method. 

[00199] In some embodiments of the present disclosure, the dilated convolutional block 

includes n dilated convolutional layers. The extraction module 870 is further configured to: invoke 

the n dilated convolutional layers to respectively process the texture hidden layer feature by n 

second feature extraction methods so as to obtain n local sub-features of the first object, n being a 

positive integer, feature receptive fields of the n second feature extraction methods being different, 

and the feature receptive field being determined based on a size of a convolutional kernel of the 

dilated convolutional layer, and 

splice the n local sub-features to obtain the local pattern feature of the first object. 

[00200] In some embodiments of the present disclosure, the biometric pattern feature 

extraction model is obtained by the following training method. Sample pattern information and a 

sample pattern feature are acquired. The sample pattern information describes a biometric pattern of 

a sample object, and the sample pattern feature is a biometric pattern feature corresponding to the 

sample pattern information of the sample object. 

[00201] An initial biometric pattern feature extraction model is invoked to process the sample 

pattern information and output a predicted fused pattern feature of the sample object. 

[00202] The predicted fused pattern feature is compared with the sample pattern feature to 

obtain a feature prediction error. 
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[00203] Error back propagation training is performed on the initial biometric pattern feature 

extraction model by using the feature prediction error to obtain the biometric pattern feature 

extraction model. 

[00204] In some embodiments of the present disclosure, the biometric pattern feature 

extraction model is obtained by the following training method. Sample pattern information and a 

classification label of the sample pattern information are acquired. The sample pattern information 

describes a biometric pattern of a sample object, and the classification label is used for indicating 

the sample object. 

[00205] An initial biometric pattern feature extraction model is invoked to process the sample 

pattern information and output a predicted fused pattern feature of the sample object. 

[00206] Label classification is performed on the predicted fused pattern feature to obtain a 

predicted label of the sample object. 

[00207] The predicted label is compared with the classification label to obtain a label 

prediction error. 

[00208] Error back propagation training is performed on the initial biometric pattern feature 

extraction model by using the label prediction error to obtain the biometric pattern feature 

extraction model. 

[00209] When the apparatus according to the foregoing embodiments implements the 

functions of the apparatus, only division of the foregoing function modules is used as an example 

for description. In the practical application, the foregoing functions may be allocated to and 

completed by different function modules according to actual requirements. That is, an internal 

structure of the device is divided into different function modules, to complete all or some of the 

functions described above. 

[00210] The specific manners of performing operations by the various modules of the 

apparatuses in the foregoing embodiments are described in detail in the embodiments related to the 

methods. The technical effects achieved by the operations performed by various modules are the 

same as those in the embodiments of the methods, and will not be described in detail herein. 

[00211] An embodiment of the present disclosure further provides a computer device. The 

computer device includes: a processor and a memory. The memory stores a computer program. The 

processor is configured to execute the computer program in the memory to implement the feature 

extraction method for biometric pattern information according to the foregoing method 

embodiments. 
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[00212] In some embodiments, the computer device may be a server. Exemplarily, FIG. 17 is 

a structural block diagram of a server according to an exemplary embodiment of the present 

disclosure. 

[00213] Usually, the server 2300 includes: a processor 2301 and a memory 2302. 

[00214] The processor 2301 may include one or more processing cores, for example, a 4-core 

processor or an 8-core processor. The processor 2301 may be implemented in at least one hardware 

form of a digital signal processor (DSP), a field-programmable gate array (FPGA), and a 

programmable logic array (PLA). The processor 2301 may also include a main processor and a co-

processor. The main processor is a processor configured to process data in an awake state, and is 

also referred to as a central processing unit (CPU). The co-processor is a low power consumption 

processor configured to process data in a standby state. In some embodiments, the processor 2301 

may be integrated with a graphics processing unit (GPU). The GPU is configured to render and 

draw content that needs to be displayed on a display screen. In some embodiments, the processor 

2301 may further include an artificial intelligence (AI) processor. The AI processor is configured to 

process computing operations related to machine learning. The memory 2302 may include one or 

more computer-readable storage media. The computer-readable storage medium may be non-

transient. The memory 2302 may further include a high-speed random access memory and a non-

volatile memory, for example, one or more disk storage devices or flash storage devices. In some 

embodiments, the non-transient computer-readable storage medium in the memory 2302 is 

configured to store at least one instruction. The at least one instruction is executed by the processor 

2301 to implement the feature extraction method for biometric pattern information according to the 

method embodiments of the present disclosure. 

[00215] In some embodiments, the server 2300 further includes: an input interface 2303 and 

an output interface 2304. The processor 2301, the memory 2302, the input interface 2303, and the 

output interface 2304 may be connected through a bus or a signal cable. Each peripheral device may 

be connected to the input interface 2303 and the output interface 2304 through a bus, a signal cable 

or a circuit board. The input interface 2303 and the output interface 2304 may be configured to 

connect at least one peripheral device related to input/output (I/O) to the processor 2301 and the 

memory 2302. In some embodiments, the processor 2301, the memory 2302, the input interface 

2303, and the output interface 2304 are integrated on the same chip or circuit board. In some 

embodiments, any one or two of the processors 2301, the memory 2302, the input interface 2303, 

and the output interface 2304 may be implemented on a single chip or circuit board.  
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[00216] Those skilled in the art may understand that the foregoing structure constitutes no 

limitation on the server 2300, and the server may include more or fewer components than those 

shown in the figure, or some components may be combined, or a different component deployment 

may be used. 

[00217] In an exemplary embodiment, a chip is further provided. The chip includes a 

programmable logic device and/or program instructions. When the chip runs on a computer device, 

the feature extraction method for biometric pattern information according to the foregoing aspect is 

implemented. 

[00218] In an exemplary embodiment, a computer program product or computer program is 

further provided. The computer program product or computer program includes computer 

instructions. The computer instructions are stored in a computer-readable storage medium. A 

processor of a computer device reads the computer instructions from the computer-readable storage 

medium and executes the computer instructions to implement the feature extraction method for 

biometric pattern information according to the foregoing method embodiments. 

[00219] In an exemplary embodiment, a computer-readable storage medium is further 

provided. The computer-readable storage medium stores a computer program. The computer 

program is loaded and executed by a processor to implement the feature extraction method for 

biometric pattern information according to the foregoing method embodiments. 

[00220] Those of ordinary skill in the art may understand that all or some of the steps of the 

foregoing 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 mentioned above may be a read-only memory, a magnetic disk, an optical disc, 

or the like. 

[00221] Those skilled in the art may be aware that in the foregoing one or more examples, 

the functions described in the embodiments of the present disclosure may be implemented by 

hardware, software, firmware, or any combination thereof. When implemented by using software, 

the functions may be stored in a computer-readable medium or may be taken as one or more 

instructions or code in a computer-readable medium for transmission. The computer-readable 

medium includes a computer storage medium and a communication medium. The communication 

medium includes any medium that enables a computer program to be transmitted from one place to 

another. The storage medium may be any available medium accessible to a general-purpose or 

dedicated computer. The foregoing descriptions are merely some embodiments of the present 

disclosure, but are not intended to limit the present disclosure. Any modification, equivalent 
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replacement, and improvement made without departing from the spirit and principle of the present 

disclosure shall fall within the scope of protection of the present disclosure. 
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CLAIMS 

What is claimed is: 

1. An identity recognition method, performed by a computer device and comprising: 

acquiring biometric pattern information describing a biometric pattern of a first object; 

performing feature extraction on the biometric pattern information to obtain a global pattern 

feature and a local pattern feature, the global pattern feature describing a global feature of the 

biometric pattern information of the first object, and the local pattern feature describing a local 

feature of the biometric pattern information of the first object; 

fusing the global pattern feature and the local pattern feature of the first object to obtain a 

fused pattern feature of the first object; and 

performing identity recognition on the first object based on the fused pattern feature of the first 

object. 

2. The method according to claim 1, wherein the performing feature extraction on the 

biometric pattern information to obtain a global pattern feature and a local pattern feature 

comprises: 

performing hidden layer feature extraction on the biometric pattern information to obtain a 

texture hidden layer feature of the first object, the texture hidden layer feature describing a hidden 

layer representation of target palmprint information; 

performing feature extraction on the texture hidden layer feature by a first feature extraction 

method to obtain the global pattern feature of the first object, the first feature extraction method 

being a feature dimensionality reduction-based feature extraction method; and 

performing feature extraction on the texture hidden layer feature by a second feature extraction 

method to obtain the local pattern feature of the first object, the second feature extraction method 

being a feature receptive field increase-based feature extraction method. 

3. The method according to claim 2, wherein the performing feature extraction on the texture 

hidden layer feature by a second feature extraction method to obtain the local pattern feature of the 

first object comprises: 

respectively processing the texture hidden layer feature by n second feature extraction methods 

to obtain n local sub-features of the first object, n being a positive integer, and feature receptive 

fields of the n second feature extraction methods being different; and 
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splicing the n local sub-features to obtain the local pattern feature of the first object. 

4. The method according to any one of claims 1 to 3, wherein the method further comprises: 

performing self-attention mechanism processing on the local pattern feature to obtain an 

updated local pattern feature; and 

the fusing the global pattern feature and the local pattern feature of the first object to obtain a 

fused pattern feature of the first object comprises: 

fusing the global pattern feature and the updated local pattern feature of the first object to 

obtain the fused pattern feature of the first object. 

5. The method according to claim 4, wherein the self-attention mechanism processing 

comprises an activation process and a regularization process; and 

the performing self-attention mechanism processing on the local pattern feature to obtain an 

updated local pattern feature comprises: 

activating the local pattern feature to obtain a second activated feature; 

regularizing the local pattern feature to obtain a second regularized feature; and 

multiplying the second activated feature by the second regularized feature to obtain the 

updated local pattern feature of the first object. 

6. The method according to any one of claims 1 to 3, wherein the method further comprises: 

pre-processing the biometric pattern information to obtain updated biometric pattern 

information by performing one or more of: interpolation for the biometric pattern information, and 

interception of a region of interest of the biometric pattern information; wherein 

the performing feature extraction on the biometric pattern information to obtain a global 

pattern feature and a local pattern feature comprises: 

performing feature extraction on the updated biometric pattern information to obtain the global 

pattern feature and the local pattern feature. 

7. The method according to any one of claims 1 to 3, wherein the performing identity 

recognition on the first object based on the fused pattern feature of the first object comprises: 

comparing the fused pattern feature of the first object with a sample pattern feature to obtain an 

identity determination result of the first object, the sample pattern feature describing a biometric 

pattern information feature of a target object. 

8. The method according to claim 7, wherein the comparing the fused pattern feature of the 
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first object with a sample pattern feature to obtain an identity determination result of the first object 

comprises: 

calculating a cosine similarity between the fused pattern feature and the sample pattern feature; 

obtaining, in response to the cosine similarity satisfying an identity determination condition, 

the identity determination result showing that the first object is the target object; and 

obtaining, in response to the cosine similarity unsatisfying the identity determination 

condition, the identity determination result showing that the first object is not the target object. 

9. A feature extraction method for biometric pattern information, the method being performed 

by a biometric pattern feature extraction model in a computer device, the biometric pattern feature 

extraction model comprising a feature extraction network and a feature fusion network, and 

the method comprising: 

acquiring biometric pattern information, the biometric pattern information describing a 

biometric pattern of a first object; 

invoking the feature extraction network to perform feature extraction on the biometric pattern 

information so as to obtain a global pattern feature and a local pattern feature, the global pattern 

feature describing a global feature of the biometric pattern information of the first object, and the 

local pattern feature describing a local feature of the biometric pattern information of the first 

object; and 

invoking the feature fusion network to fuse the global pattern feature and the local pattern 

feature of the first object so as to obtain a fused pattern feature of the first object. 

10. The method according to claim 9, wherein the feature extraction network comprises: a first 

residual convolutional block, a second residual convolutional block, and a dilated convolutional 

block; and 

the invoking the feature extraction network to perform feature extraction on the biometric 

pattern information so as to obtain a global pattern feature and a local pattern feature comprises: 

invoking the first residual convolutional block to perform hidden layer feature extraction on 

the biometric pattern information so as to obtain a texture hidden layer feature of the first object, the 

texture hidden layer feature describing a hidden layer representation of target palmprint 

information; 

invoking the second residual convolutional block to perform feature extraction on the texture 

hidden layer feature by a first feature extraction method so as to obtain the global pattern feature of 
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the first object, the first feature extraction method being a feature dimensionality reduction-based 

feature extraction method; and 

invoking the dilated convolutional block to perform feature extraction on the texture hidden 

layer feature by a second feature extraction method so as to obtain the local pattern feature of the 

first object, the second feature extraction method being a feature receptive field increase-based 

feature extraction method. 

11. The method according to claim 10, wherein the dilated convolutional block comprises n 

dilated convolutional layers; and 

the invoking the dilated convolutional block to perform feature extraction on the texture 

hidden layer feature by a second feature extraction method so as to obtain the local pattern feature 

of the first object comprises: 

invoking the n dilated convolutional layers to respectively process the texture hidden layer 

feature by n second feature extraction methods so as to obtain n local sub-features of the first object, 

n being a positive integer, feature receptive fields of the n second feature extraction methods being 

different, and the feature receptive field being determined based on a size of a convolutional kernel 

of the dilated convolutional layer; and 

splicing the n local sub-features to obtain the local pattern feature of the first object. 

12. The method according to any one of claims 9 to 11, wherein the biometric pattern feature 

extraction model is obtained by the following training method: 

acquiring sample pattern information and a sample pattern feature, the sample pattern 

information describing a biometric pattern of a sample object, and the sample pattern feature being 

a biometric pattern feature corresponding to the sample pattern information of the sample object; 

invoking an initial biometric pattern feature extraction model to process the sample pattern 

information and output a predicted fused pattern feature of the sample object; 

comparing the predicted fused pattern feature with the sample pattern feature to obtain a 

feature prediction error; and 

performing error back propagation training on the initial biometric pattern feature extraction 

model by using the feature prediction error to obtain the biometric pattern feature extraction model. 

13. The method according to any one of claims 9 to 11, wherein the biometric pattern feature 

extraction model is obtained by the following training method: 

acquiring sample pattern information and a classification label of the sample pattern 
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information, the sample pattern information describing a biometric pattern of a sample object, and 

the classification label being used for indicating the sample object; 

invoking an initial biometric pattern feature extraction model to process the sample pattern 

information and output a predicted fused pattern feature of the sample object; 

performing label classification on the predicted fused pattern feature to obtain a predicted label 

of the sample object; 

comparing the predicted label with the classification label to obtain a label prediction error; 

and 

performing error back propagation training on the initial biometric pattern feature extraction 

model by using the label prediction error to obtain the biometric pattern feature extraction model. 

14. An identity recognition apparatus, comprising: 

an acquisition module, configured to acquire biometric pattern information, the biometric 

pattern information describing a biometric pattern of a first object; 

an extraction module, configured to perform feature extraction on the biometric pattern 

information to obtain a global pattern feature and a local pattern feature, the global pattern feature 

describing a global feature of the biometric pattern information of the first object, and the local 

pattern feature describing a local feature of the biometric pattern information of the first object; 

a fusion module, configured to fuse the global pattern feature and the local pattern feature of 

the first object to obtain a fused pattern feature of the first object; and 

a determination module, configured to perform identity recognition on the first object based on 

the fused pattern feature of the first object. 

15. A feature extraction apparatus for biometric pattern information, the apparatus comprising 

a biometric pattern feature extraction model, the biometric pattern feature extraction model 

comprising a feature extraction network and a feature fusion network, 

the apparatus comprising: 

an acquisition module, configured to acquire biometric pattern information, the biometric 

pattern information describing a biometric pattern of a first object; 

an extraction module, configured to invoke the feature extraction network to perform feature 

extraction on the biometric pattern information so as to obtain a global pattern feature and a local 

pattern feature, the global pattern feature describing a global feature of the biometric pattern 
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information of the first object, and the local pattern feature describing a local feature of the 

biometric pattern information of the first object; and 

a fusion module, configured to invoke the feature fusion network to fuse the global pattern 

feature and the local pattern feature of the first object so as to obtain a fused pattern feature of the 

first object. 

16. A computer device, comprising: a processor and a memory, the memory storing at least 

one program, and the processor being configured to execute the at least one program in the memory 

to implement the feature extraction method for biometric pattern information according to any one 

of claims 1 to 13. 

17. A computer-readable storage medium, storing executable instructions that, when loaded 

and executed by a processor, implement the feature extraction method for biometric pattern 

information according to any one of claims 1 to 13. 

18. A computer program product or computer program, comprising computer instructions, the 

computer instructions being stored in a computer-readable storage medium, and a process reading 

the computer instructions from the computer-readable storage medium and executing the computer 

instructions to implement the feature extraction method for biometric pattern information according 

to any one of claims 1 to 13. 


