
PICTURE PROCESSING METHOD, APPARATUS AND DEVICE, 

STORAGE MEDIUM, AND COMPUTER PROGRAM

CROSS-REFERENCE TO RELATED APPLICATION

[ 0001] This application is based on and claims priority to Chinese Patent Application 

No. 201911035791.0, filed on October 28, 2019, the disclosure of which is hereby 

incorporated by reference in its entirety.

TECHNICAL FIELD

[ 0002] Embodiments of the disclosure relate to the field of image processing, and 

relate, but are not limited, to a method for image processing, an apparatus, a device, a 

computer storage medium, and a computer program.

BACKGROUND

[ 0003] Pedestrian re-identification is also referred to as pedestrian re-recognition,

which is a technology of determining whether there is a specific pedestrian in an image 

or a video sequence using a computer vision technique, and may be applied to the fields 

of intelligent video monitoring, intelligent security protection, etc., so as to for example 

track suspects and look for missing persons.

[ 0004] In a related pedestrian re-identification method, a garment of a pedestrian, such 

as a color and style of the garment, is taken as a feature that distinguishes the pedestrian 

from others to a great extent during feature extraction. Therefore, a related algorithm is 

unlikely to identify the pedestrian accurately after the garment of the pedestrian is 

changed.
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SUMMARY

[ 0005] The embodiments of the disclosure provide a method for image processing, an 

apparatus and a device, a computer storage medium, and a computer program.

[ 0006] The embodiment of the disclosure provides a method for image processing.

The method includes the following operations.

[ 0007] A first image comprising a first object and a second image comprising a first 

garment are acquired.

[ 0008] A first fused feature vector is obtained by inputting the first image and the 

second image to a first model. The first fused feature vector is configured to represent a 

fused feature of the first image and the second image.

[ 0009] A second fused feature vector is acquired. The second fused feature vector is

configured to represent a fused feature of a third image and a fourth image, the third 

image includes a second object, and the fourth image is an image extracted from the third 

image and includes a second garment.

[ 0010] Whether the first object and the second object are the same object is 

determined according to a target similarity between the first fused feature vector and the 

second fused feature vector.

[ 0011] According to the embodiment of the disclosure, the first image including the 

first object and the second image including the first garment are acquired; the first image 

and the second image are input to the first model to obtain the first fused feature vector;

the second fused feature vector of the third image and the fourth image is acquired, the 

third image includes the second object, and the fourth image is extracted from the third 

image and includes the second garment; and whether the first object and the second

object are the same object is determined according to the target similarity between the 

first fused feature vector and the second fused feature vector. When feature extraction is 

performed on an object to be queried (the first object), the garment of the object to be 

queried is replaced with the first garment that the object to be queried may have worn, 

i.e., the feature of the garment is weakened when the features of the object to be queried 
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are extracted, and the key is to extract another feature that is more distinctive, such that

high identification accuracy may be still achieved after the garment of the object to be 

queried is changed.

[ 0012] In some embodiments of the disclosure, determining whether the first object 

and the second object are the same object according to the target similarity between the 

first fused feature vector and the second fused feature vector includes: responsive to that 

the target similarity between the first fused feature vector and the second fused feature 

vector is greater than a first threshold, determining that the first object and the second 

object are the same object.

[ 0013] The target similarity between the first fused feature vector and the second 

fused feature vector is compared to determine whether the first object and the second 

object are the same object, such that the object identification accuracy is improved.

[ 0014] In some embodiments of the disclosure, acquiring the second fused feature 

vector includes: obtaining the second fused feature vector by inputting the third image 

and the fourth image to the first model.

[ 0015] The third image and the fourth image are input to the first model in advance to 

obtain the second fused feature vector, such that the efficiency of acquiring the second 

fused feature vector may be improved.

[ 0016] In some embodiments of the disclosure, the method further includes:

responsive to that the first object and the second object are the same object, acquiring an 

identifier of a terminal device that shoots the third image; and determining a target 

geographic location set by the terminal device according to the identifier of the terminal 

device, and establishing an association relationship between the target geographic 

location and the first object.

[ 0017] The identifier of the terminal device that shoots the third image is acquired to 

determine the target geographic location where the terminal device that shoots the third 

image is arranged and further determine a possible location area of the first object 

according to the association relationship between the target geographic location and the 

first object, such that the efficiency of locating the first object may be improved.
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[ 0018] In some embodiments of the disclosure, before acquiring the first image 

comprising the first object and the second image comprising the first garment, the 

method further includes: acquiring a first sample image and a second sample image, each 

of the first sample image and the second sample image comprising a first sample object, 

and a garment associated with the first sample object in the first sample image being 

different from a garment associated with the first sample object in the second sample 

image; extracting a third sample image comprising a first sample garment from the first 

sample image, the first sample garment being the garment associated with the first 

sample object in the first sample image; acquiring a fourth sample image comprising a 

second sample garment, a similarity between the second sample garment and the first 

sample garment being greater than a second threshold; and training a second model and a 

third model according to the first sample image, the second sample image, the third 

sample image, and the fourth sample image, a network structure of the third model being 

the same as a network structure of the second model, and the first model being the second 

model or the third model.

[ 0019] The second model and the third model are trained based on the sample images, 

such that the second model and the third model are more accurate, and more distinctive 

features in the images may be subsequently extracted accurately based on the second 

model and the third model.

[ 0020] In some embodiments of the disclosure, training the second model and the 

third model according to the first sample image, the second sample image, the third 

sample image, and the fourth sample image includes: obtaining a first sample feature 

vector by inputting the first sample image and the third sample image to the second 

model, the first sample feature vector representing a fused feature of the first sample 

image and the third sample image; obtaining a second sample feature vector by inputting 

the second sample image and the fourth sample image to the third model, the second 

sample feature vector representing a fused feature of the second sample image and the 

fourth sample image; and determining a total model loss according to the first sample 

feature vector and the second sample feature vector, and training the second model and 

the third model according to the total model loss.
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[ 0021] The total loss of the second model and the third model is determined through 

the feature vectors of the sample images, and the second model and the third model are 

trained according to the total model loss, such that more distinctive features in the images

may be subsequently extracted accurately based on the second model and the third model.

[ 0022] In some embodiments of the disclosure, the first sample image and the second 

sample image are images in a sample image library, the sample image library comprises

M sample images, the M sample images are associated with N sample objects, M is equal 

to or greater than 2N, and M and N are integers equal to or greater than 1. Determining 

the total model loss according to the first sample feature vector and the second sample 

feature vector includes: determining a first probability vector according to the first 

sample feature vector, the first probability vector representing probabilities that the first 

sample object in the first sample image is respective sample objects of the N sample 

objects; determining a second probability vector according to the second sample feature 

vector, the second probability vector representing probabilities that the second sample 

object in the second sample image is respective sample objects of the N sample objects;

and determining the total model loss according to the first probability vector and the 

second probability vector.

[ 0023] The first sample feature and the probabilities of each sample object in the N 

sample objects are determined to obtain the first probability vector, and the second 

sample feature and the probabilities of each sample object in the N sample objects are 

determined to obtain the second probability vector, such that the total model loss may be 

determined more accurately based on the first probability vector and the second 

probability vector, thereby determining whether the training of the present model is 

completed.

[ 0024] In some embodiments of the disclosure, determining the total model loss 

according to the first probability vector and the second probability vector includes:

determining a model loss of the second model according to the first probability vector;

determining a model loss of the third model according to the second probability vector; 

and determining the total model loss according to the model loss of the second model and 

the model loss of the third model.
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[ 0025] The model loss of the second model and the model loss of the third model are 

determined respectively, and the total model loss is determined according to the model 

loss of the second model and the model loss of the third model, such that the total model 

loss may be determined more accurately, thereby determining whether a feature extracted

from the image by the present model is distinctive and further determining whether the 

training of the present model is completed.

[ 0026] The embodiment of the disclosure further provides an apparatus for image 

processing. The apparatus includes a first acquisition module, a first fusion module, a 

second acquisition module, and an object determination module.

[ 0027] The first acquisition module is be configured to acquire a first image 

comprising a first object and a second image comprising a first garment.

[ 0028] The first fusion module is configured to obtain a first fused feature vector by 

inputting the first image and the second image to a first model. The first fused feature 

vector is configured to represent a fused feature of the first image and the second image.

[ 0029] The second acquisition module is configured to acquire a second fused feature 

vector, the second fused feature vector is configured to represent a fused feature of a 

third image and a fourth image, the third image includes a second object, and the fourth 

image is an image extracted from the third image and comprising a second garment.

[ 0030] The object determination module is configured to determine whether the first 

object and the second object are the same object according to a target similarity between 

the first fused feature vector and the second fused feature vector.

[ 0031] In some embodiments of the disclosure, the object determination module is 

configured to, responsive to that the target similarity between the first fused feature 

vector and the second fused feature vector is greater than a first threshold, determine that 

the first object and the second object are the same object.

[ 0032] In some embodiments of the disclosure, the second acquisition module is 

configured to obtain the second fused feature vector by inputting the third image and the 

fourth image to the first model.
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[ 0033] In some embodiments of the disclosure, the apparatus further includes a

location determination module. The location determination module is configured to, 

responsive to that the first object and the second object are the same object, acquire an 

identifier of a terminal device that shoots the third image, determine a target geographic 

location set by the terminal device according to the identifier of the terminal device, and 

establish an association relationship between the target geographic location and the first 

object.

[ 0034] In some embodiments of the disclosure, the apparatus further includes a

training module. The training module is configured to acquire a first sample image and a 

second sample image, each of the first sample image and the second sample image 

including a first sample object, and a garment associated with the first sample object in 

the first sample image being different from a garment associated with the first sample 

object in the second sample image; extract a third sample image comprising a first 

sample garment from the first sample image, the first sample garment being the garment 

associated with the first sample object in the first sample image; acquire a fourth sample 

image comprising a second sample garment, a similarity between the second sample 

garment and the first sample garment being greater than a second threshold; and train a 

second model and a third model according to the first sample image, the second sample 

image, the third sample image, and the fourth sample image, a network structure of the 

third model being the same as a network structure of the second model, and the first 

model being the second model or the third model.

[ 0035] In some embodiments of the disclosure, the training module is configured to

obtain a first sample feature vector by inputting the first sample image and the third 

sample image to the second model, the first sample feature vector representing a fused 

feature of the first sample image and the third sample image; obtain a second sample 

feature vector by inputting the second sample image and the fourth sample image to the 

third model, the second sample feature vector representing a fused feature of the second 

sample image and the fourth sample image; determine a total model loss according to the 

first sample feature vector and the second sample feature vector, and train the second 

model and the third model according to the total model loss.
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[ 0036] In some embodiments of the disclosure, the first sample image and the second 

sample image are images in a sample image library, the sample image library includes M

sample images, the M sample images are associated with N sample objects, M is equal to 

or greater than 2N, and M and N are integers equal to or greater than 1. The training 

module is further configured to determine a first probability vector according to the first 

sample feature vector, the first probability vector representing probabilities that the first 

sample object in the first sample image is respective sample objects of the N sample 

objects; determine a second probability vector according to the second sample feature 

vector, the second probability vector representing probabilities that the second sample 

object in the second sample image is respective sample objects of the N sample objects;

and determine the total model loss according to the first probability vector and the second 

probability vector.

[ 0037] In some embodiments of the disclosure, the training module may further be 

configured to determine a model loss of the second model according to the first 

probability vector; determine a model loss of the third model according to the second 

probability vector; and determine the total model loss according to the model loss of the 

second model and the model loss of the third model.

[ 0038] The embodiment of the disclosure further provide a device for processing an 

image. The device includes a processor, a memory, and an input/output interface. The 

processor, the memory, and the input/output interface are connected to one another; the 

input/output interface is configured to input or output data; the memory is configured to 

store program codes; and the processor is configured to execute any one of the

abovementioned methods for processing an image.

[ 0039] The embodiment of the disclosure further provides a computer storage medium 

having stored thereon computer programs including program instructions which, when 

executed by a processor, causes the processor to execute any one of the abovementioned 

methods for processing an image.

[ 0040] The embodiment of the disclosure further provides a computer program 

including computer-readable codes which, when executed in a device for processing an 

image, causes a processor in the device for image processing to execute any one of the
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abovementioned methods for processing an image.

[ 0041] In the embodiments of the disclosure, the first image including the first object 

and the second image including the first garment are acquired; the first image and the 

second image are input to the first model to obtain the first fused feature vector; the 

second fused feature vector of the third image and the fourth image is acquired, the third 

image includes the second object, and the fourth image is extracted from the third image 

and includes the second garment; and whether the first object and the second object are 

the same object is determined according to the target similarity between the first fused 

feature vector and the second fused feature vector. When feature extraction is performed 

on an object to be queried (the first object), the garment of the object to be queried is 

replaced with the first garment that the object to be queried may have worn, i.e., the

feature of the garment is weakened when the features of the object to be queried are

extracted, and the key is to extract another feature that is more distinctive, such that high 

identification accuracy may be still achieved after the garment of the object to be queried 

is changed.

[ 0042] It is to be understood that the foregoing general description and the following 

detailed description are only exemplary and explanatory and are not intended to limit the 

disclosure. According to the following detailed description made to the exemplary 

embodiments with reference to the drawings, other features and aspects of the disclosure

may become clear.

BRIEF DESCRIPTION OF THE DRAWINGS

[ 0043] In order to describe the technical solutions in the embodiments of the 

disclosure more clearly, the drawings required to be used for the embodiments are simply 

introduced below. It is apparent that the drawings described below are merely some 

embodiments of the disclosure. Other drawings may be further obtained by those of 

ordinary skill in the art according to these drawings without creative work.

[ 0044] FIG. 1A is a flowchart of a method for image processing according to an 

embodiment of the disclosure.
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[ 0045] FIG. 1B is a schematic diagram of an application scenario according to an 

embodiment of the disclosure.

[ 0046] FIG. 2 is a flowchart of another method for image processing according to an 

embodiment of the disclosure.

[ 0047] FIG. 3A is a schematic diagram of a first sample image according to an 

embodiment of the disclosure.

[ 0048] FIG. 3B is a schematic diagram of a third sample image according to an 

embodiment of the disclosure.

[ 0049] FIG. 3C is a schematic diagram of a fourth sample image according to an 

embodiment of the disclosure.

[ 0050] FIG. 4 is a schematic diagram of a training model according to an embodiment 

of the disclosure.

[ 0051] FIG. 5 is a composition structure diagram of an apparatus for image processing

according to an embodiment of the disclosure.

[ 0052] FIG. 6 is a composition structure diagram of a device for processing an image

according to an embodiment of the disclosure.

DETAILED DESCRIPTION

[ 0053] The technical solutions in the embodiments of the disclosure will be clearly 

and comprehensively described below in combination with the drawings of the 

embodiments of the disclosure. It is apparent that the described embodiments are not all 

but merely part of embodiments of the disclosure. All other embodiments obtained by 

those of ordinary skill in the art based on the embodiments in the disclosure without 

creative work shall fall within the scope of protection of the disclosure.

[ 0054] The solutions of the embodiments of the disclosure are applied to 

determination of whether the objects in different images are the same object. A first 
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image (an image to be queried) including a first object and a second image including a 

first garment are acquired; the first image and the second image are input to a first model 

to obtain a first fused feature vector; the second fused feature vector of the third image 

and the fourth image is acquired, the third image includes the second object, and the 

fourth image is extracted from the third image and includes the second garment; and 

whether the first object and the second object are the same object is determined

according to a target similarity between the first fused feature vector and the second 

fused feature vector.

[ 0055] The embodiments of the disclosure provide a method for image processing.

The method for processing the image may be performed by an apparatus for image 

processing 50. The apparatus for processing the image may be a User Equipment (UE), a 

mobile device, a user terminal, a terminal, a cell phone, a cordless phone, a Personal 

Digital Assistant (PDA), a handheld device, a computing device, a vehicle device, a 

wearable device, etc. The method may be implemented by a processor through calling 

computer-readable instructions stored in a memory. Or, the method may be executed by a

server.

[ 0056] FIG. 1A is a flowchart of a method for image processing according to an 

embodiment of the disclosure. As illustrated in FIG. 1A, the method includes steps S101

to S104 .

[ 0057] In S101, a first image including a first object and a second image including a 

first garment are acquired.

[ 0058] Here, the first image may include the face of the first object and the garment of 

the first object, and may be a full-length photo, a half-length photo, etc., of the first 

object. In a possible scenario, for example, the first image is an image of a criminal 

suspect provided by the police, the first object is the criminal suspect, and the first image 

may be a full-length photo of the criminal suspect whose face and garment are both 

uncovered, or a half-length photo including the criminal suspect whose face and garment 

are both uncovered, etc. Or, when the first object is a photo of missing object (such as a 

missing child and a missing old person) provided by a relative of the missing object, the 

first image may be a full-length photo of the missing object whose face and garment are 
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both uncovered, or a half-length photo of the missing object whose face and garment are 

both uncovered.

[ 0059] The second image may be an image including a garment that the first object 

may have worn or a garment that the first object is predicted to wear, the second image 

includes no other object (for example, a pedestrian) but only the garment, and the 

garment in the second image may be different from the garment in the first image. For 

example, when the garment that the first object in the first image wears is a blue garment 

of style 1, the garment in the second image is a garment except the blue garment of style 

1, and may be, for example, a red garment of style 1 and blue garment of style 2. It may

be understood that the garment in the second image may be the same as the garment in 

the first image, i.e., the first object is predicted to still wear the garment in the first image.

[ 0060] In S102, a first fused feature vector is obtained by inputting the first image and 

the second image to a first model. The first fused feature vector is configured to represent 

a fused feature of the first image and the second image.

[ 0061] Here, the first image and the second image are input to the first model, and the 

feature extraction is performed on the first image and the second image through the first 

model, to obtain the first fused feature vector including a fused feature of the first image 

and the second image. The first fused feature vector may be a low-dimensional feature 

vector obtained by dimension reduction processing.

[ 0062] The first model may be a second model 41 or a third model 42 in FIG. 4, and 

the network structures of the second model and the third model are the same. In some 

embodiments of the disclosure, the process of performing feature extraction on the first 

image and the second image through the first model 41 may refer to the process of 

extracting the fused feature through the second model 41 and the third model 42 in an 

embodiment corresponding to FIG. 4. For example, when the first model is the second 

model 41, the feature extraction may be performed on the first image through a first 

feature extraction module, the feature extraction may be performed on the second image 

through a second feature extraction module, and then a fused feature vector is obtained 

through a first fusion module based on a feature extracted through the first feature 

extraction module and a feature extracted through the second feature extraction module. 

12



In some embodiments of the disclosure, the dimension reduction processing is further 

performed on the fused feature vector through a first dimension reduction module to 

obtain the first fused feature vector.

[ 0063] It is to be noted that the second model 41 and the third model 42 may be 

trained in advance to make the first fused feature vector, which is extracted using the 

trained second model 41 or third model 42, more accurate. For the specific process of 

training the second model 41 and the third model 42, references may be made to the

description of the embodiment corresponding to FIG. 4, and are not described much 

herein.

[ 0064] In S103, a second fused feature vector is acquired. the second fused feature 

vector is configured to represent a fused feature of a third image and a fourth image, the 

third image includes a second object, and the fourth image is an image extracted from the 

third image and includes a second garment.

[ 0065] Here, the third image may be an image including pedestrians, which is shot by 

a photographic device erected at a shopping mall, a supermarket, a road junction, a bank, 

or another position, or may be an image including pedestrians, which is extracted from a 

monitoring video shot by a monitoring device erected at a shopping mall, a supermarket, 

a road junction, a bank, or another position and. Multiple third images may be stored in a 

database, and correspondingly, there may be multiple second fused feature vectors.

[ 0066] In some embodiments of the disclosure, under the condition that the third 

image is acquired, each third image and a fourth image including the second garment

extracted from the third image may be input to the first model, the feature extraction may 

be performed on the third image and the fourth image through the first model to obtain a 

second fused feature vector, and the second fused feature vector corresponding to the 

third image and the fourth image may be correspondingly stored in the database. 

Furthermore, the second fused feature vector may be acquired from the database, thereby 

determining the second object in the third image corresponding to the second fused 

feature vector. For the specific process of performing feature extraction on the third 

image and the fourth image through the first model, references may be made to the 

process of performing feature extraction on the first image and the second image through 
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the first model, and is not elaborated herein. One third image corresponds to one second 

fused feature vector, multiple third images may be stored in the database, and each third 

image corresponds to the second fused feature vector.

[ 0067] When acquiring the second fused feature vector, each second fused feature 

vector in the database is acquired. In some embodiments of the disclosure, the first model 

may be trained in advance to make the second fused feature vector, which is extracted 

using the trained first model, more accurate. For the specific process of training the first 

model, references may be made to the description of the embodiment corresponding to 

FIG. 4, and are not described much herein.

[ 0068] In S104, whether the first object and the second object are the same object is 

determined according to a target similarity between the first fused feature vector and the 

second fused feature vector.

[ 0069] Here, whether the first object and the second object are the same object may be 

determined according to a relationship of the target similarity, which is between the first 

fused feature vector and the second fused feature vector, and a first threshold. The first 

threshold may be any numerical value such as 60%, 70%, and 80%. The first threshold is 

not limited herein. In some embodiments of the disclosure, the target similarity between 

the first fused feature vector and the second fused feature vector may be calculated using 

a Siamese network architecture.

[ 0070] In some embodiments of the disclosure, since the database includes multiple 

second fused feature vectors, it is necessary to calculate a target similarity between the 

first fused feature vector and each second fused feature vector in the multiple second 

fused feature vectors in the database, thereby determining whether the first object and the 

second object corresponding to each second fused feature vector in the database are the 

same object according to whether the target similarity is greater than the first threshold. 

Responsive to that the target similarity between the first fused feature vector and the 

second fused feature vector is greater than the first threshold, it is determined that the 

first object and the second object are the same object. Responsive to that the target 

similarity between the first fused feature vector and the second fused feature vector is 

less than or equal to the first threshold, it is determined that the first object and the 
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second object are not the same object. In such a manner, whether the multiple third 

images in the database include an image, where the first object wears the first garment or 

a garment similar to the first garment, may be determined.

[ 0071] In some embodiments of the disclosure, the target similarity between the first 

fused feature vector and the second fused feature vector may be calculated. For example, 

the target similarity between the first fused feature vector and the second fused feature 

vector is calculated according to a Euclidean distance, a cosine distance, a Manhatton 

distance, etc. When the first threshold is 80%, and the calculated target similarity is 60%, 

it is determined that the first object and the second object are not the same object. when

the target similarity is 85%, it is determined that the first object and the second object are 

the same object.

[ 0072] The method for image processing of the embodiments of the disclosure may be 

applied to scenarios of tracking a suspect, looking for a missing person, etc. FIG. 1B is a 

schematic diagram of an application scenario according to an embodiment of the 

disclosure. As illustrated in FIG. 1B, when the police looks for a criminal suspect, an 

image 11 of the criminal suspect is the abovementioned first image, an image 12 

including a garment that the criminal suspect wears (or a garment that the suspect 

criminal is predicted to wear) is the abovementioned second image, a pre-shot image 13 

is the abovementioned third image, and an image 14 including a garment which is

extracted from the pre-shot image 13 is the abovementioned fourth image. For example, 

the pre-shot image may be a pedestrian image shot at a shopping mall, a supermarket, a

road junction, a bank, or another position, and a pedestrian image extracted from a 

monitoring video. In some embodiments of the disclosure, the first image, the second 

image, the third image, and the fourth image may be input to an apparatus 50 for 

processing an image. Processing may be performed in the apparatus 50 for processing an 

image based on the methods for processing an image described in the abovementioned 

embodiments, thereby determining whether the second object in the third image is the 

first object in the first image, i.e., determining whether the second object is the criminal 

suspect.

[ 0073] In some embodiments of the disclosure, responsive to that the first object and 
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the second object are the same object, an identifier of a terminal device that shoots the 

third image is acquired. A target geographic location set by the terminal device is 

determined according to the identifier of the terminal device, and an association 

relationship between the target geographic location and the first object is established.

[ 0074] Here, the identifier of the terminal device corresponding to the third image is 

configured to uniquely identify the terminal device that shoots the third image, and may

include, for example, an identifier configured to uniquely indicate the terminal device, 

such as a device factory number of the terminal device that shoots the third image, a 

location number of the terminal device, a code name of the terminal device, etc. The 

target geographic location set by the terminal device may include a geographic location 

of the terminal device that shoots the third image or a geographic location of a terminal 

device that uploads the third image, and the geographic location may be specific to 

"Floor F, Unit E, Road D, District C, City B, Province A". The geographic location of the 

terminal device that uploads the third image may be an Internet Protocol (IP) address of a 

corresponding server when the terminal device uploads the third image. Here, when the 

geographic location of the terminal device that shoots the third image is inconsistent with 

the geographic location of the terminal device that uploads the third image, the 

geographic location of the terminal device that shoots the third image may be determined 

as the target geographic location. The association relationship between the target 

geographic location and the first object may represent that the first object is in an area 

including the target geographic location. For example, when the target geographic 

location is Floor F, Unit E, Road D, District C, City B, Province A, it may indicate that 

the location of the first object is Floor F, Unit E, Road D, District C, City B, Province A,

or the location of the first object is in a certain range of the target geographic location.

[ 0075] In some embodiments of the disclosure, under the condition of determining 

that the first object and the second object are the same object, the third image including 

the second object is determined, and the identifier of the terminal device that shoots the 

third image is acquired, thereby determining the terminal device corresponding to the 

identifier of the terminal device, further determining the target geographic location set by 

the terminal device, and determining the location of the first object according to the 

association relationship between the target geographic location and the first object, so as 
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to track the first object.

[ 0076] For example, for the scenario illustrated in FIG. 1B, under the condition of 

determining that the first object and the second object are the same object, i.e., under the 

condition of determining that the second object is the criminal suspect, the geographic 

location of the photographic device that uploads the third image may be further acquired, 

thereby determining a movement trajectory of the criminal suspect for the police to track 

and arrest the criminal suspect.

[ 0077] In some embodiments of the disclosure, a moment when the terminal device 

shoots the third image may be further determined. The moment when the third image is 

shot represents that, at the moment, the first object is at the target geographic location 

where the terminal device is located. In such a case, a location range where the first 

object may be located at present may be inferred according to a time interval, and then 

terminal devices in the location range where the first object may be located at present 

may be searched for. Therefore, the efficiency of locating the first object may be 

improved.

[ 0078] In the embodiment of the disclosure, the first image including the first object 

and the second image including the first garment are acquired; the first image and the 

second image are input to the first model to obtain the first fused feature vector; the 

second fused feature vector of the third image and the fourth image is acquired, the third 

image includes the second object, and the fourth image is extracted from the third image 

and includes the second garment; and whether the first object and the second object are 

the same object is determined according to the target similarity between the first fused 

feature vector and the second fused feature vector. When feature extraction is performed 

on the first object, the garment of the first object is replaced with the first garment that 

the first object may have worn, i.e., the feature of the garment is weakened when the

features of the first object are extracted, and the key is to extract another feature that is 

more distinctive, such that high identification accuracy may be still achieved after the 

garment of the first object is changed. Under the condition of determining that the first 

object and the second object are the same object, the identifier of the terminal device that 

shoots the third image including the second object is acquired, to determine the 
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geographic location of the terminal device that shoots the third image and further 

determine a possible location area of the first object, such that the efficiency of locating 

the first object may be improved.

[ 0079] In some embodiments of the disclosure, in order to make a feature extracted by 

the model from an image more accurate, before the first image and the second image are 

input to the model to obtain the first fused feature vector (using the model), the model 

may be further trained using a large number of sample images and be regulated according 

to a loss value obtained by training, such that a feature extracted by the trained model 

from an image is more accurate. Specific steps for training the model are illustrated in 

FIG. 2. FIG. 2 is a flowchart of another method for image processing according to an 

embodiment of the disclosure. As illustrated in FIG. 2, the method includes steps S201 to 

S204.

[ 0080] In S201, a first sample image and a second sample image are acquired. Each of 

the first sample image and the second sample image include a first sample object, and a 

garment associated with the first sample object in the first sample image is different from 

a garment associated with the first sample object in the second sample image.

[ 0081] Here, the garment associated with the first sample object in the first sample 

image is a garment that the first sample object wears in the first sample image, and does 

not include a garment that the first sample object does not wear in the first sample image, 

such as a garment in the hand of the first sample object or a garment that is put aside and 

not worn. The garment of the first sample object in the first sample image is different 

from the garment of the first sample object in the second sample image. Different

garments may include garments in different colors, different styles, or different colors

and styles, etc.

[ 0082] In some embodiments of the disclosure, a sample image library may be preset, 

and the first sample image the second sample image are images in the sample image 

library. The sample image library includes M sample images, the M sample images are 

associated with N sample objects, M is equal to or greater than 2N, and M and N are

integers equal to or greater than 1. In some embodiments of the disclosure, each sample 

object in the sample image library corresponds to a serial number, which may be, for 
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example, an Identity Document (ID) number of the sample object or a number configured 

to uniquely identify the sample object. For example, there are 5,000 sample objects in the 

sample image library, and the 5,000 sample objects may be numbered as 1 to 5,000. It

may be understood that one serial number may correspond to multiple sample images,

i.e., the sample image library may include multiple sample images of the sample object 

numbered as 1 (i.e., images where the sample object numbered as 1 wears different 

garments), multiple sample images of the sample object numbered as 2, multiple sample 

images of the sample object numbered as 3, etc. Garments that the sample object wears in 

multiple sample images corresponding to the same serial number are different, i.e.,

garments that the sample object wears in each of multiple images corresponding to the 

same sample object are different. The first sample object may be any sample object in the 

N sample objects. The first sample image may be any sample image in multiple sample 

images of the first sample object.

[ 0083] In S202, a third sample image including a first sample garment is extracted 

from the first sample image. The first sample garment is the garment associated with the 

first sample object in the first sample image.

[ 0084] Here, the first sample garment is the garment that the first sample object wears 

in the first sample image, and the first sample garment may include a coat, trousers, a 

skirt, a coat plus trousers, etc. The third sample image may be an image which is

extracted from the first sample image and includes the first sample garment. FIG. 3A is a 

schematic diagram of a first sample image according to an embodiment of the disclosure.

FIG. 3B is a schematic diagram of a third sample image according to an embodiment of 

the disclosure. As illustrated in FIG. 3A and FIG. 3B, the third sample image N3 is an 

image extracted from the first sample image N1. When the first sample object in the first 

sample image wears multiple garments, the first sample garment may be the garment 

corresponding to a maximum ratio in the first sample image. For example, when a ratio 

of the coat of the first sample object in the first sample image is 30%, and a ratio of the 

shirt of the first sample object in the first sample image is 10%, the first sample garment 

is the coat of the first sample object, and the third sample image is an image including the 

coat of the first sample image.
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[ 0085] In S203, a fourth sample image including a second sample garment is acquired.

A similarity between the second sample garment and the first sample garment is greater 

than a second threshold.

[ 0086] Here, the fourth sample image is an image including the second sample 

garment. It may be understood that the fourth sample image includes no sample object 

but only the second sample garment. FIG. 3C is a schematic diagram of a fourth sample 

image according to an embodiment of the disclosure. As illustrated in FIG. 3C, the fourth 

sample image N4 represents an image including the second sample garment.

[ 0087] In some embodiments of the disclosure, the third sample image may be input 

to the Internet to search for the fourth sample image. For example, the third sample 

image is input to an APP with an image identification function to search for an image 

including the second sample garment of which a similarity with the first sample garment 

in the third sample image is greater than the second threshold. For example, the third 

sample image may be input to the APP to find multiple images, and the image only 

including the second sample garment that is most similar to the first sample garment, i.e., 

the fourth sample image, is selected from the multiple images.

[ 0088] In S204, a second model and a third model are trained according to the first 

sample image, the second sample image, the third sample image, and the fourth sample 

image. A network structure of the third model is the same as a network structure of the 

second model, and the first model is the second model or the third model.

[ 0089] In some embodiments of the disclosure, training the second model and the 

third model according to the first sample image, the second sample image, the third 

sample image, and the fourth sample image may include steps S1 to S3.

[ 0090] In S1, the first sample image and the third sample image are input to the 

second model to obtain a first sample feature vector. the first sample feature vector is

configured to represent a fused feature of the first sample image and the third sample 

image.

[ 0091] The process of inputting the first sample image and the third sample image to 

the second model to obtain the first sample feature vector are specifically introduced
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below. References may be made to FIG. 4. FIG. 4 is a schematic diagram of model 

training according to an embodiment of the disclosure. As illustrated in FIG. 4, the 

following operations are executed.

[ 0092] At first, the first sample image N1 and the third sample image N3 are input to 

the second model 41, feature extraction is performed on the first sample image N1 

through the first feature extraction module 411 in the second model 41 to obtain a first 

feature matrix, and the feature extraction is performed on the third sample image N3 

through the second feature extraction module 412 in the second model 41 to obtain a 

second feature matrix. Then, fusion processing is performed on the first feature matrix 

and the second feature matrix through the first fusion module 413 in the second model 41 

to obtain a first fused matrix. Next, dimension reduction processing is performed on the 

first fused matrix through the first dimension reduction module 414 in the second model 

41 to obtain the first sample feature vector. Finally, the first sample feature vector is 

classified through a first classification module 43 to obtain a first probability vector.

[ 0093] In some embodiments of the disclosure, the first feature extraction module 411 

and the second feature extraction module 412 may include multiple residual networks, 

configured to perform the feature extraction on the images. The residual network may 

include multiple residual blocks, and the residual block consists of convolutional layers. 

When feature extraction is performed on the images through the residual blocks in the 

residual networks, the features corresponding to the images obtained by convolving the 

images through the convolutional layers in the residual networks every time may be 

compressed, and the parameters and calculations in the model may be reduced. The 

parameters in the first feature extraction module 411 and the second feature extraction 

module 412 are different. The first fusion module 413 is configured to fuse the feature, 

extracted through the first feature extraction module 411, of the first sample image N1 

and the feature, extracted through the second feature extraction module 412, of the third 

sample image N3. For example, the feature, extracted through the first feature extraction 

module 411, of the first sample image N1 is a 512-dimensional feature matrix, the feature, 

extracted through the second feature extraction module 412, of the third sample image 

N3 is a 512-dimensional feature matrix, and the feature of the first sample image N1 and 

the feature of the third sample image N3 are fused through the first fusion module 413 to 
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obtain a 1,024-dimensional feature matrix. The first dimension reduction module 414 

may be a fully connected layer, and is used to reduce the calculations for model training. 

For example, a matrix obtained by fusing the feature of the first sample image N1 and the 

feature of the third sample image N3 is a high-dimensional feature matrix, and dimension 

reduction may be performed on the high-dimensional feature matrix through the first 

dimension reduction module 414 to obtain a low-dimensional feature matrix. For 

example, the high-dimensional feature matrix is 1,024-dimensional, and dimension 

reduction may be performed through the first dimension reduction module to obtain a 

low 256-dimensional feature matrix. By dimension reduction processing, the calculations 

for model training may be reduced. The first classification module 43 is configured to 

classify the first sample feature vector to obtain a probability that the sample object in the 

first sample image N1 corresponding to the first sample feature vector is each sample 

object in the N sample objects in the sample image library.

[ 0094] In S2, the second sample image N2 and the fourth sample image N4 are input 

to the third model 42 to obtain a second sample feature vector. The second sample 

feature vector is configured to represent a fused feature of the second sample image N2 

and the fourth sample image N4.

[ 0095] The process of inputting the second sample image N2 and the fourth sample 

image N4 to the third model 42 to obtain the second sample feature vector are 

specifically introduced below. References may be made to FIG. 4. FIG. 4 is a schematic 

diagram of model training according to an embodiment of the disclosure.

[ 0096] At first, the second sample image N2 and the fourth sample image N4 are input 

to the third model 42, the feature extraction is performed on the second sample image N2 

through a third feature extraction module 4211 in the third model 42 to obtain a third 

feature matrix, and the feature extraction is performed on the fourth sample image N4 

through a fourth feature extraction module 422 to obtain a fourth feature matrix. Then, 

the fusion processing is performed on the third feature matrix and the fourth feature 

matrix through a second fusion module 423 in the third model 42 to obtain a second 

fused matrix. Next, the dimension reduction processing is performed on the second fused 

matrix through a second dimension reduction module 424 in the third model 43 to obtain 
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the second sample feature vector. Finally, the second sample feature vector is classified 

through a second classification module 44 to obtain a second probability vector.

[ 0097] In some embodiments of the disclosure, the third feature extraction module 

421 and the fourth feature extraction module 422 may include multiple residual networks, 

configured to perform the feature extraction on the images. The residual network may 

include multiple residual blocks, and the residual block consists of convolutional layers. 

When the feature extraction is performed on the images through the residual blocks in the 

residual networks, the features corresponding to the images obtained by convolving the 

images through the convolutional layers in the residual networks every time may be 

compressed, and the parameters and calculations in the model may be reduced. The

parameters in the third feature extraction module 421 and the fourth feature extraction 

module 422 are different, the parameters in the third feature extraction module 421 and 

the first feature extraction module 411 may be the same, and the parameters in the fourth 

feature extraction module 422 and the second feature extraction module 412 may be the 

same. The second fusion module 423 is configured to fuse the feature, extracted through 

the third feature extraction module 421, of the second sample image N2 and the feature, 

extracted through the fourth feature extraction module 422, of the fourth sample image 

N4. For example, the feature, extracted through the third feature extraction module 421, 

of the second sample image N2 is a 512-dimensional feature matrix, the feature, 

extracted through the fourth feature extraction module 422, of the fourth sample image 

N4 is a 512-dimensional feature matrix, and the feature of the second sample image N2 

and the feature of the fourth sample image N4 are fused through the second fusion 

module 423 to obtain a 1,024-dimensional feature matrix. The second dimension 

reduction module 424 may be a fully connected layer, and is used to reduce calculations 

for model training. For example, the matrix obtained by fusing the feature of the second 

sample image N2 and the feature of the fourth sample image N4 is a high-dimensional 

feature matrix, and dimension reduction may be performed on the high-dimensional 

feature matrix through the second dimension reduction module 424 to obtain a low-

dimensional feature matrix. For example, the high-dimensional feature matrix is 1,024-

dimensional, and dimension reduction may be performed through the second dimension 

reduction module 424 to obtain a low 256-dimensional feature matrix. By dimension 
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reduction processing, calculations for model training may be reduced. The second 

classification module 44 is configured to classify the second sample feature vector to 

obtain a probability that the sample object in the second sample image N2 corresponding 

to the second sample feature vector is each sample object in the N sample objects in the 

sample image library.

[ 0098] In FIG. 4, the third sample image N3 is an image, extracted from the first 

sample image N1, of garment a of the sample object, the garment in the second sample 

image N2 is garment b, and garment a and garment b are different garments. The garment 

in the fourth sample image N4 is garment a, and the sample object in the first sample 

image N1 and the sample object in the second sample image N2 are the same sample 

object, such as the sample object numbered as 1. The second sample image N2 in FIG. 4 

is a half-length photo including the garment of the sample object, or may be a full-length 

photo including the garment of the sample object.

[ 0099] In S1 to S2, the second model 41 and the third model 42 may be two models

with the same parameters. Under the condition that the second model 41 and the third 

model 42 are two models with the same parameters, the feature extraction performed on 

the first sample image N1 and the third sample image N3 through the second model 41

and the feature extraction performed on the second sample image N2 and the fourth 

sample image N4 through the third model 42 may be implemented at the same time.

[ 00100] In S3, a total model loss 45 is determined according to the first sample feature 

vector and the second sample feature vector, and the second model 41 and the third 

model 42 are trained according to the total model loss 45.

[ 00101] A method for determining the total model loss according to the first sample 

feature vector and the second sample feature vector may be specifically implemented in 

the following manner.

[ 00102] At first, a first probability vector is determined according to the first sample 

feature vector. The first probability vector is configured to represent probabilities that the 

first sample object in the first sample image is respective sample objects of the N sample 

objects.
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[ 00103] Here, the first probability vector is determined according to the first sample 

feature vector, the first probability vector includies N values, and each value is

configured to represent the probability that the first sample object in the first sample 

image is each sample object in the N sample objects. In some embodiments of the 

disclosure, for example, N is 3,000, the first sample feature vector is a low 256-

dimensional vector and is multiplied by a 256*3,000 vector to obtain a 1*3,000 vector, 

and the 256*3,000 vector includes the features of 3,000 sample objects in the sample 

image library. Furthermore, the normalization processing is performed on the 1*3,000 

vector to obtain the first probability vector, the first probability vector includes 3,000 

probabilities, and the 3,000 probabilities are configured to represent the probabilities that 

the first sample object is each sample object in the 3,000 sample objects.

[ 00104] Then, a second probability vector is determined according to the second 

sample feature vector. The second probability vector is configured to represent 

probabilities that the second sample object in the second sample image is respective 

sample objects of the N sample objects.

[ 00105] Here, the second probability vector is determined according to the second 

sample feature vector, the second probability vector includes N values, and each value is

configured to represent the probability that the second sample object in the second 

sample image is each sample object in the N sample objects. In some embodiments of the 

disclosure, for example, N is 3,000, the second sample feature vector is a low 256-

dimensional vector and is multiplied by a 256*3,000 vector to obtain a 1*3,000 vector, 

and the 256*3,000 vector includes the features of 3,000 sample objects in the sample 

image library. Furthermore, the normalization processing is performed on the 1*3,000 

vector to obtain the second probability vector. The second probability vector includes

3,000 probabilities, and the 3,000 probabilities representing the probabilities that the 

second sample object is each sample object in the 3,000 sample objects.

[ 00106] Finally, the total model loss is determined according to the first probability 

vector and the second probability vector.

[ 00107] In some embodiments of the disclosure, a model loss of the second model may 

be determined at first according to the first probability vector, then a model loss of the 
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third model is determined according to the second probability vector, and finally, the 

total model loss is determined according to the model loss of the second model and the 

model loss of the third model. As illustrated in FIG. 4, the second model 41 and the third 

model 42 are regulated through the obtained total model loss 45, i.e., the first feature 

extraction module 411, first fusion module 413, first dimension reduction module 414, 

and first classification module 43 in the second model 41, and the second feature 

extraction module 421, second fusion module 423, second dimension reduction module 

424, and second classification module 44 in the third model 42 are regulated.

[ 00108] The maximum probability value is acquired from the first probability vector, 

and the model loss of the second model is calculated according to the serial number of 

the sample object corresponding to the maximum probability value, and according to the 

serial number of the first sample image. The model loss of the second model is

configured to represent a difference between the serial number of the sample object 

corresponding to the maximum probability value and the serial number of the first 

sample image. When the calculated model loss of the second model is lower, it indicates 

that the second model is more accurate, and the extracted feature is more distinctive.

[ 00109] The maximum probability value is acquired from the second probability vector, 

and the model loss of the third model is calculated according to the serial number of the 

sample object corresponding to the maximum probability value, and according to the 

serial number of the second sample image. The model loss of the third model is

configured to represent a difference between the serial number of the sample object 

corresponding to the maximum probability value and the serial number of the second 

sample image. When the calculated model loss of the third model is lower, it indicates 

that the third model is more accurate, and the extracted feature is more distinctive.

[ 00110] Here, the total model loss may be a sum of the model loss of the second model 

and the model loss of the third model. When the model loss of the second model and the 

model loss of the third model are relatively high, the total model loss is relatively high,

i.e., the accuracy of the feature vectors, extracted by the models, of the objects is 

relatively low. Each module (the first feature extraction module 411, the second feature 

extraction module 412, the first fusion module 413, and the first dimension reduction 
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module 414) in the second model 41 and each module (the third feature extraction 

module 421, the fourth feature extraction module 422, the second fusion module 423, and 

the second dimension reduction module 424) in the third model 43 may be regulated 

using a gradient descent algorithm, so as to make the parameters for model training more 

accurate and further make the features extracted from the images through the second 

model 41 and the third model 42 more accurate. That is, the features of the garments in 

the images are weakened, and the features extracted from the images are mostly features 

of the objects in the images, i.e., the extracted features are more distinctive, such that the 

features, extracted through the second model 41 and the third model 42, of the objects in 

the images are more accurate.

[ 00111] In the embodiment of the disclosure, the process of inputting any sample 

object (for example, the sample object numbered as 1) in the sample image library to the 

model for training is described. Inputting any one of sample objects numbered as 2 to N 

to the model for training may improve the accuracy of extracting the object in the image 

by the model. For the specific process of inputting the sample objects numbered as 2 to N 

in the sample image library to the model for training, references may be made to the 

process of inputting the sample object numbered as 1 to the model for training, and are 

not described much herein.

[ 00112] In the embodiment of the disclosure, the model is trained using the multiple 

sample images in the sample image library, each sample image in the sample image 

library corresponds to a serial number, and the feature extraction is performed on a 

certain sample image corresponding to the serial number and a garment image in the 

sample image to obtain a fused feature vector. A similarity between the extracted fused 

feature vector and a target sample feature vector of the sample image corresponding to 

the serial number is calculated, whether the model is accurate may be determined 

according to a calculated result, and under the condition that a loss of the model is 

relatively high (i.e., the model is inaccurate), the model may be continued to be trained 

through the other sample images in the sample image library. Since the model is trained 

using a large number of sample images, the trained model is more accurate, and a feature, 

extracted through the model, of an object in an image is more accurate.
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[ 00113] The method of the embodiments of the disclosure is introduced above, and an 

apparatus of the embodiments of the disclosure are introduced below.

[ 00114] Referring to FIG. 5, FIG. 5 is a composition structure diagram of an apparatus 

for image processing according to an embodiment of the disclosure. The apparatus 50 

includes a first acquisition module 501, a first fusion module 502, a second acquisition 

module 503, and an object determination module 504.

[ 00115] The first acquisition module 501 is configured to acquire a first image 

including a first object and a second image including a first garment.

[ 00116] Here, the first image may include the face of the first object and a garment of 

the first object, and may be a full-length photo, half-length photo, etc., of the first object. 

In a possible scenario, for example, the first image is an image of a criminal suspect 

provided by the police, the first object is the criminal suspect, and the first image may be 

a full-length photo of the criminal suspect whose face and garment are both uncovered, 

or may be a half-length photo including the criminal suspect whose face and garment are 

both uncovered. Or, when the first object is a photo of missing object (such as a missing 

child and a missing old person) provided by a relative of the missing object, the first 

image may be a full-length photo of the missing object whose face and garment are both 

uncovered, or may be a half-length photo of the missing object whose face and garment 

are both uncovered. The second image may be an image including a garment that the first 

object may have worn or a garment that the first object is predicted to wear, the second 

image includes no other object (for example, a pedestrian) but only the garment, and the 

garment in the second image may be different from the garment in the first image. For 

example, when the garment that the first object in the first image wears is a blue garment

of style 1, the garment in the second image is a garment except the blue garment of style 

1. For example, the garment in the second image may be a red garment of style 1 and 

blue garment of style 2. It may be understood that the garment in the second image may 

be the same as the garment in the first image, i.e., the first object is predicted to still wear 

the garment in the first image.

[ 00117] The first fusion module 502 is configured to input the first image and the 

second image to a first model to obtain a first fused feature vector. The first fused feature 
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vector is configured to represent a fused feature of the first image and the second image.

[ 00118] Here, the first fusion module 502 inputs the first image and the second image 

to the first model and performs the feature extraction on the first image and the second 

image through the first model to obtain the first fused feature vector of a fused feature of 

the first image and the second image. The first fused feature vector may be a low-

dimensional feature vector obtained by dimension reduction processing.

[ 00119] The first model may be a second model 41 or third model 42 in FIG. 4, and the 

second model 41 and the third model 42 are the same in network structure. During 

specific implementation, for the process of performing feature extraction on the first 

image and the second image through the first model, references may be made to the

process of extracting the fused feature through the second model 41 and the third model 

42 in the embodiment corresponding to FIG. 4. For example, when the first model is the 

second model 42, the first fusion module 502 may perform the feature extraction on the 

first image through a first feature extraction module 411, perform the feature extraction 

on the second image through a second feature extraction module 412 and then obtain a 

fused feature vector of a feature extracted through the first feature extraction module 411 

and a feature extracted through the second feature extraction module 412 through a first 

fusion module 412. In some embodiments of the disclosure, the dimension reduction 

processing is further performed on the fused feature vector through a first dimension 

reduction module 414 to obtain the first fused feature vector.

[ 00120] It is to be noted that the first fusion module 502 may train the second model 41 

and the third model 42 in advance to make the first fused feature vector extracted using 

the trained second model 41 or third model 42 more accurate. For the specific process 

that the first fusion module 502 trains the second model 41 and the third model 42,

references may be made to the description of the embodiment corresponding to FIG. 4, 

and are not described much herein.

[ 00121] The second acquisition module 503 is configured to acquire a second fused 

feature vector. The second fused feature vector is configured to represent a fused feature 

of a third image and a fourth image, the third image includes a second object, and the 

fourth image is an image extracted from the third image and including a second garment.
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[ 00122] Here, the third image may be an image including pedestrians shot by a 

photographic device erected at a shopping mall, a supermarket, a road junction, a bank, 

or another position, or may be an image in`cluding pedestrians extracted from a 

monitoring video shot by a monitoring device erected at a shopping mall, a supermarket, 

a road junction, a bank, or another position. Multiple third images may be stored in a 

database, and correspondingly, there may be multiple second fused feature vectors.

[ 00123] When the second acquisition module 503 acquires the second fused feature 

vector, each second fused feature vector in the database may be acquired. During specific 

implementation, the second acquisition module 503 may train the first model in advance 

to make the second fused feature vector extracted using the trained first model more 

accurate. For the specific process of training the first model, references may be made to 

the description of the embodiment corresponding to FIG. 4, and are not described much 

herein.

[ 00124] The object determination module 504 is configured to determine whether the 

first object and the second object are the same object according to a target similarity 

between the first fused feature vector and the second fused feature vector.

[ 00125] Here, the object determination module 504 may determine whether the first 

object and the second object are the same object according to a relationship of the target 

similarity between the first fused feature vector and the second fused feature vector and a 

first threshold. The first threshold may be any numerical value such as 60%, 70%, and 

80%. The first threshold is not limited herein. In some embodiments of the disclosure, the 

object determination module 504 may calculate the target similarity between the first 

fused feature vector and the second fused feature vector using a Siamese network 

architecture.

[ 00126] In some embodiments of the disclosure, since the database includes multiple 

second fused feature vectors, the object determination module 504 is required to calculate 

a target similarity between the first fused feature vector and each second fused feature 

vector in the multiple second fused feature vectors in the database, thereby determining 

whether the first object and the second object corresponding to each second fused feature 

vector in the database are the same object according to whether the target similarity is 
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greater than the first threshold. When the target similarity between the first fused feature 

vector and the second fused feature vector is greater than the first threshold, the object 

determination module 504 determines that the first object and the second object are the 

same object. When the target similarity between the first fused feature vector and the 

second fused feature vector is less than or equal to the first threshold, the object 

determination module 504 determines that the first object and the second object are not 

the same object. In such a manner, the object determination module 504 may determine 

whether the multiple third images in the database include an image where the first object 

wears the first garment or a garment similar to the first garment.

[ 00127] In some embodiments of the disclosure, the object determination module 504 

is configured to, responsive to that the target similarity between the first fused feature 

vector and the second fused feature vector is greater than a first threshold, determine that 

the first object and the second object are the same object.

[ 00128] In some embodiments of the disclosure, the object determination module 504 

may calculate the target similarity between the first fused feature vector and the second 

fused feature vector. For example, the target similarity between the first fused feature 

vector and the second fused feature vector is calculated according to a Euclidean distance, 

a cosine distance, a Manhatton distance, etc. For example, when the first threshold is 

80%, and the calculated target similarity is 60%, it is determined that the first object and 

the second object are not the same object. When the target similarity is 85%, it is 

determined that the first object and the second object are the same object.

[ 00129] In some embodiments of the disclosure, the second acquisition module 503 is 

configured to input the third image and the fourth image to the first model to obtain the 

second fused feature vector.

[ 00130] Under the condition that the second acquisition module 503 acquires the third 

image, each third image and a fourth image, which is extracted from the third image and 

includes the second garment, may be input to the first model. The feature extraction may 

be performed on the third image and the fourth image through the first model to obtain a 

second fused feature vector, and the second fused feature vector corresponding to the 

third image and the fourth image may be correspondingly stored in the database. 
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Furthermore, the second fused feature vector may be acquired from the database, thereby 

determining the second object in the third image corresponding to the second fused 

feature vector. For the specific process that a second fusion module 505 performs the 

feature extraction on the third image and the fourth image through the first model,

references may be made to the process of performing feature extraction on the first image 

and the second image through the first model, and are not elaborated herein. One third 

image corresponds to one second fused feature vector, multiple third images may be 

stored in the database, and each third image corresponds to the second fused feature 

vector.

[ 00131] When the second fusion module 505 acquires the second fused feature vector, 

each second fused feature vector in the database may be acquired. In some embodiments 

of the disclosure, the second fusion module 505 may train the first model in advance to 

make the second fused feature vector extracted using the trained first model more 

accurate. For the specific process of training the first model, references may be made to 

the description of the embodiment corresponding to FIG. 4, and are not described much 

herein.

[ 00132] In some embodiments of the disclosure, the apparatus 50 further includes a 

location determination module 506.

[ 00133] The location determination module 506 is configured to, responsive to that the 

first object and the second object are the same object, acquire an identifier of a terminal 

device that shoots the third image.

[ 00134] Here, the identifier of the terminal device corresponding to the third image is 

configured to uniquely identify the terminal device that shoots the third image, and may 

include, for example, an identifier configured to uniquely indicate the terminal device

such as a device factory number of the terminal device that shoots the third image, a 

location number of the terminal device, a code name of the terminal device, etc. The 

target geographic location set by the terminal device may include a geographic location 

of the terminal device that shoots the third image or a geographic location of a terminal 

device that uploads the third image. The geographic location may be specific to "Floor F, 

Unit E, Road D, District C, City B, Province A ". The geographic location of the terminal 
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device that uploads the third image may be an IP address of a corresponding server when 

the terminal device uploads the third image. Here, when the geographic location of the 

terminal device that shoots the third image is inconsistent with the geographic location of 

the terminal device that uploads the third image, the location determination module 506 

may determine the geographic location of the terminal device that shoots the third image 

as the target geographic location. The association relationship between the target 

geographic location and the first object may represent that the first object is in an area 

including the target geographic location. For example, when the target geographic 

location is Floor F, Unit E, Road D, District C, City B, Province A, it may indicate that a 

location of the first object is Floor F, Unit E, Road D, District C, City B, Province A.

[ 00135] The location determination module 506 is configured to determine a target 

geographic location set by the terminal device according to the identifier of the terminal 

device, and establish an association relationship between the target geographic location 

and the first object.

[ 00136] In some embodiments of the disclosure, under the condition of determining 

that the first object and the second object are the same object, the location determination 

module 506 determines the third image including the second object, and acquires the 

identifier of the terminal device that shoots the third image, thereby determining the 

terminal device corresponding to the identifier of the terminal device, further determining 

the target geographic location set by the terminal device, and determining the location of 

the first object according to the association relationship between the target geographic 

location and the first object, so as to track the first object.

[ 00137] In some embodiments of the disclosure, the location determination module 506 

may further determine a moment when the terminal device shoots the third image. The 

moment when the third image is shot represents that the first object is at the target 

geographic location where the terminal device is located at the moment. In such case, a 

location range where the first object may be located at present may be inferred according 

to a time interval, and then terminal devices in the location range where the first object 

may be located at present may be searched. Therefore, the efficiency of locating the first 

object may be improved.
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[ 00138] In some embodiments of the disclosure, the apparatus 50 further includes a 

training module 507.

[ 00139] The training module 507 is configured to acquire a first sample image and a 

second sample image. Each of the first sample image and the second sample image 

includes a first sample object, and a garment associated with the first sample object in the 

first sample image is different from a garment associated with the first sample object in 

the second sample image.

[ 00140] Here, the garment associated with the first sample object in the first sample 

image is a garment that the first sample object wears in the first sample image, and does 

not include a garment that the first sample object does not wear in the first sample image, 

such as a garment in the hand of the first sample object or a garment that is put aside and 

not worn. The garment of the first sample object in the first sample image is different 

from the garment of the first sample object in the second sample image. Different

garments may include garments in different colors, different styles, or different colors

and styles, etc.

[ 00141] The training module 507 is configured to extract a third sample image 

including a first sample garment from the first sample image. The first sample garment is

the garment associated with the first sample object in the first sample image.

[ 00142] Here, the first sample garment is the garment that the first sample object wears 

in the first sample image, and the first sample garment may include a coat, trousers, a 

skirt, a coat plus trousers, etc. The third sample image may be an image extracted from 

the first sample image and including the first sample garment. As illustrated in FIG. 3A

and FIG. 3B, the third sample image N3 is an image extracted from the first sample 

image N1. When the first sample object in the first sample image wears multiple 

garments, the first sample garment may be the garment corresponding to a maximum 

ratio in the first sample image. For example, when a ratio of the coat of the first sample 

object in the first sample image is 30%, and a ratio of the shirt of the first sample object 

in the first sample image is 10%, the first sample garment is the coat of the first sample 

object, and the third sample image is an image including the coat of the first sample 

image.
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[ 00143] The training module 507 is configured to acquire a fourth sample image 

including a second sample garment. A similarity between the second sample garment and 

the first sample garment is greater than a second threshold.

[ 00144] Here, the fourth sample image is an image including the second sample 

garment. It may be understood that the fourth sample image includes no sample object 

but only the second sample garment.

[ 00145] In some embodiments of the disclosure, the training module 507 may input the 

third sample image to the Internet to search for the fourth sample image. For example, 

the third sample image is input to an APP with an image identification function to search 

for an image including the second sample garment of which a similarity with the first 

sample garment in the third sample image is greater than the second threshold. For 

example, the training module 507 may input the third sample image to the APP to find 

multiple images, and select the image only including the second sample garment that is 

most similar to the first sample garment, i.e., the fourth sample image, from the multiple 

images.

[ 00146] The training module 507 is configured to train a second model and a third 

model according to the first sample image, the second sample image, the third sample 

image, and the fourth sample image. A network structure of the third model is the same 

as a network structure of the second model, and the first model is the second model or the 

third model.

[ 00147] In some embodiments of the disclosure, the training module 507 is configured 

to input the first sample image and the third sample image to the second model to obtain 

a first sample feature vector. The first sample feature vector is configured to represent a 

fused feature of the first sample image and the third sample image.

[ 00148] A process of inputting the first sample image and the third sample image to the 

second model to obtain the first sample feature vector is specifically introduced below. 

References may be made to FIG. 4. FIG. 4 is a schematic diagram of model training 

according to an embodiment of the disclosure. As illustrated in FIG. 4, the following 

operations are executed.
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[ 00149] At first, the training module 507 inputs the first sample image N1 and the third 

sample image N3 to the second model 41, performs the feature extraction on the first 

sample image N1 through the first feature extraction module 411 in the second model 41 

to obtain a first feature matrix, and performs the feature extraction on the third sample 

image N3 through the second feature extraction module 412 in the second model 41 to 

obtain a second feature matrix. Then, the training module 507 performs the fusion 

processing on the first feature matrix and the second feature matrix through the first 

fusion module 413 in the second model 41 to obtain a first fused matrix. Next, the 

dimension reduction processing is performed on the first fused matrix through the first 

dimension reduction module 414 in the second model 41 to obtain the first sample 

feature vector. Finally, the training module 507 classifies the first sample feature vector 

through a first classification module 43 to obtain a first probability vector.

[ 00150] The training module 507 is configured to input the second sample image N2 

and the fourth sample image N4 to the third model 42 to obtain a second sample feature 

vector. The second sample feature vector is configured to represent a fused feature of the 

second sample image N2 and the fourth sample image N4.

[ 00151] A process of inputting the second sample image N2 and the fourth sample 

image N4 to the third model 42 to obtain the second sample feature vector is specifically 

introduced below. References may be made to FIG. 4. FIG. 4 is a schematic diagram of 

model training according to an embodiment of the disclosure.

[ 00152] At first, the training module 507 inputs the second sample image N2 and the 

fourth sample image N4 to the third model 42, performs the feature extraction on the 

second sample image N2 through a third feature extraction module 4211 in the third 

model 42 to obtain a third feature matrix, and performs the feature extraction on the 

fourth sample image N4 through a fourth feature extraction module 422 to obtain a fourth 

feature matrix. Then, the training module 507 performs fusion processing on the third 

feature matrix and the fourth feature matrix through a second fusion module 423 in the 

third model 42 to obtain a second fused matrix. Next, the training module 507 performs 

the dimension reduction processing on the second fused matrix through a second 

dimension reduction module 424 in the third model 43 to obtain the second sample 
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feature vector. Finally, the training module 507 classifies the second sample feature 

vector through a second classification module 44 to obtain a second probability vector.

[ 00153] The second model 41 and the third model 42 may be two models with the same 

parameters. Under the condition that the second model 41 and the third model 42 are two 

models with the same parameters, the feature extraction performed on the first sample 

image N1 and the third sample image N3 through the second model 41 and the feature 

extraction performed on the second sample image N2 and the fourth sample image N4 

through the third model 42 may be implemented at the same time.

[ 00154] The training module 507 is configured to determine a total model loss 

according to the first sample feature vector and the second sample feature vector, and 

train the second model 41 and the third model 42 according to the total model loss 45.

[ 00155] In some embodiments of the disclosure, the first sample image and the second 

sample image are images in a sample image library. The sample image library includes 

M sample images, and the M sample images are associated with N sample objects. M is

equal to or greater than 2N, and M and N are integers equal to or greater than 1.

[ 00156] The training module 507 is configured to determine a first probability vector 

according to the first sample feature vector. The first probability vector is configured to 

represent probabilities that the first sample object in the first sample image is respective 

sample objects of the N sample objects.

[ 00157] In some embodiments of the disclosure, the training module 507 may preset a 

sample image library, and the first sample image and the second sample image are 

images in the sample image library. The sample image library includes M sample images, 

and the M sample images are associated with N sample objects. M is equal to or greater 

than 2N, and M and N are integers equal to or greater than 1. Optionally, each sample 

object in the sample image library corresponds to a serial number, which may be, for 

example, an ID number of the sample object or a number configured to uniquely identify 

the sample object. For example, there are 5,000 sample objects in the sample image 

library, and the 5,000 sample objects may be numbered as 1 to 5,000. It may be 

understood that one serial number may correspond to multiple sample images, i.e., the 
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sample image library may include multiple sample images (i.e., images where the sample 

object numbered as 1 wears different garments) of the sample object numbered as 1, 

multiple sample images of the sample object numbered as 2, multiple sample images of 

the sample object numbered as 3, etc. Garments that the sample object wears in multiple 

sample images corresponding to the same serial number are different, i.e., garments that 

the sample object wears in each of multiple images corresponding to the same sample 

object are different. The first sample object may be any sample object in the N sample 

objects. The first sample image may be any sample image in multiple sample images of 

the first sample object.

[ 00158] Here, the training module 507 determines the first probability vector according 

to the first sample feature vector. The first probability vector includes N values, and each 

value is configured to represent the probability that the first sample object in the first 

sample image is each sample object in the N sample objects. Optionally, for example, N 

is 3,000, the first sample feature vector is a low 256-dimensional vector, and the training 

module 507 multiplies the first sample feature vector by a 256*3,000 vector to obtain a 

1*3,000 vector. The 256*3,000 vector includes the features of 3,000 sample objects in 

the sample image library. Furthermore, the normalization processing is performed on the 

1*3,000 vector to obtain the first probability vector. The first probability vector includes

3,000 probabilities, and the 3,000 probabilities are configured to represent probabilities 

that the first sample object is each sample object in the 3,000 sample objects.

[ 00159] The training module 507 is configured to determine a second probability 

vector according to the second sample feature vector. The second probability vector is

configured to represent probabilities that the second sample object in the second sample 

image is respective sample objects of the N sample objects.

[ 00160] Here, the training module 507 determines the second probability vector 

according to the second sample feature vector. The second probability vector includes N

values, and each value is configured to represent the probability that the second sample 

object in the second sample image is each sample object in the N sample objects. 

Optionally, for example, N is 3,000, the second sample feature vector is a low 256-

dimensional vector, and the training module 507 multiplies the second sample feature 
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vector by a 256*3,000 vector to obtain a 1*3,000 vector. The 256*3,000 vector includes 

the features of 3,000 sample objects in the sample image library. Furthermore, the

normalization processing is performed on the 1*3,000 vector to obtain the second 

probability vector. The second probability vector includes 3,000 probabilities, and the 

3,000 probabilities are configured to represent probabilities that the second sample object 

is each sample object in the 3,000 sample objects.

[ 00161] The training module 507 is configured to determine the total model loss 45

according to the first probability vector and the second probability vector.

[ 00162] The training module 507 regulates the second model 41 and the third model 42 

through the obtained total model loss, i.e., the training module 507 regulates the first 

feature extraction module 411, first fusion module 413, first dimension reduction module 

414, and first classification module 43 in the second model 41, and the second feature 

extraction module 421, second fusion module 423, second dimension reduction module 

424, and second classification module 44 in the third model 42.

[ 00163] In some embodiments of the disclosure, the training module 507 is configured 

to determine a model loss of the second model according to the first probability loss.

[ 00164] The training module 507 acquires a maximum probability value from the first 

probability vector, and calculates the model loss of the second model 41 according to the 

serial number of the sample object corresponding to the maximum probability value and 

the serial number of the first sample image. The model loss of the second model 41 is

configured to represent a difference between the serial number of the sample object 

corresponding to the maximum probability value and the serial number of the first 

sample image. When the model loss, calculated by the training module 507, of the second 

model 41 is lower, it indicates that the second model 41 is more accurate, and the 

extracted feature is more distinctive.

[ 00165] The training module 507 is configured to determine a model loss of the third 

model 43 according to the second probability loss.

[ 00166] The training module 507 acquires a maximum probability value from the 

second probability vector, and calculates the model loss of the third model 42 according 
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to the serial number of the sample object corresponding to the maximum probability 

value and the serial number of the second sample image. The model loss of the third 

model 42 is configured to represent a difference between the serial number of the sample 

object corresponding to the maximum probability value and the serial number of the 

second sample image. When the model loss, calculated by the training module 507, of the 

third model 42 is lower, it indicates that the third model 42 is more accurate, and the 

extracted feature is more distinctive.

[ 00167] The training module 507 is configured to determine the total model loss 

according to the model loss of the second model 41 and the model loss of the third model 

42.

[ 00168] Here, the total model loss may be a sum of the model loss of the second model 

41 and the model loss of the third model. When the model loss of the second model and 

the model loss of the third model are relatively high, the total model loss is relatively 

high, i.e., the accuracy of the feature vectors, extracted by the models, of the objects is 

relatively low. Each module (the first feature extraction module, the second feature 

extraction module, the first fusion module, and the first dimension reduction module) in 

the second model and each module (the third feature extraction module, the fourth 

feature extraction module, the second fusion module, and the second dimension reduction 

module) in the third model may be regulated using a gradient descent algorithm to make 

the parameters for model training more accurate and further make the features extracted 

from the images through the second and third models more accurate. That is, the features 

of the garments in the images are weakened, and the features extracted from the images 

are mostly features of the objects in the images. That is, the extracted features are more 

distinctive, such that the features, extracted through the second and third models, of the 

objects in the images are more accurate.

[ 00169] It is to be noted that for the contents unmentioned in the embodiment 

corresponding to FIG. 5, references may be made to the description of the method 

embodiment, and are not elaborated herein.

[ 00170] In the embodiment of the disclosure, the first image including the first object 

and the second image including the first garment are acquired; the first image and the 
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second image are input to the first model to obtain the first fused feature vector; the 

second fused feature vector of the third image and the fourth image is acquired, the third 

image includes the second object, and the fourth image is extracted from the third image 

and includes the second garment; and whether the first object and the second object are 

the same object is determined according to the target similarity between the first fused 

feature vector and the second fused feature vector. When feature extraction is performed 

on the first object, the garment of the first object is replaced with the first garment that 

the first object may have worn, i.e., the feature of the garment is weakened when the

features of the first object are extracted, and the key is to extract another feature that is 

more distinctive, such that high identification accuracy may be still achieved after the 

garment of the first object is changed. Under the condition of determining that the first 

object and the second object are the same object, the identifier of the terminal device that 

shoots the third image including the second object is acquired, to determine the 

geographic location of the terminal device that shoots the third image and further 

determine a possible location area of the first object, such that the efficiency of locating 

the first object may be improved. The model is trained using multiple sample images in 

the sample image library, each sample image in the sample image library corresponds to 

a serial number, the feature extraction is performed on a certain sample image 

corresponding to the serial number and a garment image in the sample image to obtain a 

fused feature vector. A similarity between the extracted fused feature vector and a target 

sample feature vector of the sample image corresponding to the serial number is 

calculated, whether the model is accurate may be determined according to a calculated 

result, and under the condition that a loss of the model is relatively high (i.e., the model is 

inaccurate), the model may be continued to be trained through the other sample images in 

the sample image library. Since the model is trained using a large number of sample 

images, the trained model is more accurate, and a feature, extracted through the model, of 

an object in an image is more accurate.

[ 00171] Referring to FIG. 6, FIG. 6 is a composition structure diagram of a device for 

processing an image according to an embodiment of the disclosure. The device 60 

includes a processor 601, a memory 602, and an input/output interface 603. The 

processor 601 is connected to the memory 602 and the input/output interface 603. For 
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example, the processor 601 may be connected to the memory 602 and the input/output 

interface 603 through the bus.

[ 00172] The processor 601 is configured to support the device for image processing to 

execute corresponding functions in any abovementioned method for processing the

image. The processor 601 may be a Central Processing Unit (CPU), a Network Processor 

(NP), a hardware chip, or any combination thereof. The hardware chip may be an 

Application Specific Integrated Circuit (ASIC), a Programmable Logic Device (PLD), or 

a combination thereof. The PLD may be a Complex Programmable Logic Device 

(CPLD), a Field-Programmable Gate Array (FPGA), a Generic Array Logic (GAL), or 

any combination thereof.

[ 00173] The memory 602 is configured to store program codes, etc. The memory 602 

may include a Volatile Memory (VM) such as a Random Access Memory (RAM). The 

memory 602 may further include a Non-Volatile Memory (NVM) such as a Read-Only 

Memory (ROM), a flash memory, a Hard Disk Drive (HDD), or a Solid-State Drive 

(SSD). The memory 602 may further include a combination of the abovementioned types 

of memories.

[ 00174] The input/output interface 603 is configured to input or output data.

[ 00175] The processor 601 may call the program codes to execute the following 

operations:

[ 00176] acquiring a first image comprising a first object and a second image 

comprising a first garment;

[ 00177] obtaining a first fused feature vector by inputting the first image and the 

second image to a first model, the first fused feature vector representing a fused feature 

of the first image and the second image;

[ 00178] acquiring a second fused feature vector, the second fused feature vector 

representing a fused feature of a third image and a fourth image, the third image 

comprising a second object, and the fourth image being an image extracted from the third 

image and comprising a second garment; and
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[ 00179] determining whether the first object and the second object are the same object 

according to a target similarity between the first fused feature vector and the second 

fused feature vector.

[ 00180] It is to be noted that for the implementation of each operation, references may 

be further made to the corresponding description in the method embodiments. The 

processor 601 may further cooperate with the input/output interface 603 to execute the 

other operations in the method embodiments.

[ 00181] The embodiment of the disclosure further provides a computer storage medium 

having stored thereon computer programs including program instructions which, when 

executed by a computer, causes the computer to execute the methods in the 

abovementioned embodiments. The computer may be part of the abovementioned 

devices for processing an image, for example, the processor 601.

[ 00182] The embodiments of the disclosure further provides a computer program 

including computer-readable codes which, when executed in a device for processing an 

image, causes a processor in the device for image processing to execute any method for 

processing the image.

[ 00183] It is to be understood by those of ordinary skill in the art that all or part of the 

flows in the methods of the abovementioned embodiments may be completed by 

instructing related hardware through computer programs, the programs may be stored in 

a computer-readable storage medium, and when the programs are executed, the flows of 

the method embodiments may be included. The storage medium may be a magnetic disk, 

an optical disk, a ROM, a RAM, etc.

[ 00184] The above descriptions are only the preferred embodiments of the disclosure

and, of course, not intended to limit the scope of the disclosure. Therefore, equivalent 

variations made according to the claims of the disclosure also fall within the scope of the 

disclosure.

INDUSTRIAL APPLICABILITY

43



[ 00185] The disclosure provides a method for image processing, an apparatus, a device, 

a storage medium, and a computer program. The method includes: acquiring a first image 

comprising a first object and a second image comprising a first garment; obtaining a first 

fused feature vector by inputting the first image and the second image to a first model, 

the first fused feature vector representing a fused feature of the first image and the second 

image; acquiring a second fused feature vector, the second fused feature vector 

representing a fused feature of a third image and a fourth image, the third image 

comprising a second object, and the fourth image being an image extracted from the third 

image and comprising a second garment; and determining whether the first object and the 

second object are the same object according to a target similarity between the first fused 

feature vector and the second fused feature vector. According to the technical solution, a 

feature of an object in an image may be extracted accurately, such that the accuracy of 

identifying the object in the image is improved.
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CLAIMS

1. A method for image processing, comprising:

acquiring a first image comprising a first object and a second image comprising a first 

garment;

obtaining a first fused feature vector by inputting the first image and the second image 

to a first model, the first fused feature vector representing a fused feature of the first image 

and the second image;

acquiring a second fused feature vector, the second fused feature vector representing a

fused feature of a third image and a fourth image, the third image comprising a second object, 

and the fourth image being an image extracted from the third image and comprising a second 

garment; and

determining whether the first object and the second object are a same object according 

to a target similarity between the first fused feature vector and the second fused feature vector.

2. The method of claim 1, wherein determining whether the first object and the second object 

are the same object according to the target similarity between the first fused feature vector and 

the second fused feature vector comprises:

responsive to that the target similarity between the first fused feature vector and the 

second fused feature vector is greater than a first threshold, determining that the first object 

and the second object are a same object.

3. The method of claim 1 or 2, wherein acquiring the second fused feature vector comprises:

obtaining the second fused feature vector by inputting the third image and the fourth 

image to the first model.
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4.  The method of any one of claims 1-3, further comprising:

responsive to that the first object and the second object are the same object, acquiring 

an identifier of a terminal device that shoots the third image; and

determining a target geographic location set by the terminal device according to the 

identifier of the terminal device, and establishing an association relationship between the 

target geographic location and the first object.

5. The method of any one of claims 1-4, wherein before acquiring the first image comprising 

the first object and the second image comprising the first garment, the method further 

comprises:

acquiring a first sample image and a second sample image, each of the first sample 

image and the second sample image comprising a first sample object, and a garment 

associated with the first sample object in the first sample image being different from a 

garment associated with the first sample object in the second sample image;

extracting a third sample image comprising a first sample garment from the first 

sample image, the first sample garment being the garment associated with the first sample 

object in the first sample image;

acquiring a fourth sample image comprising a second sample garment, a similarity 

between the second sample garment and the first sample garment being greater than a second 

threshold; and

training a second model and a third model according to the first sample image, the 

second sample image, the third sample image, and the fourth sample image, a network 

structure of the third model being the same as a network structure of the second model, and 

the first model being the second model or the third model.

46



6. The method of claim 5, wherein training the second model and the third model according to 

the first sample image, the second sample image, the third sample image, and the fourth 

sample image comprises:

obtaining a first sample feature vector by inputting the first sample image and the third 

sample image to the second model, the first sample feature vector representing a fused feature 

of the first sample image and the third sample image;

obtaining a second sample feature vector by inputting the second sample image and 

the fourth sample image to the third model, the second sample feature vector representing a

fused feature of the second sample image and the fourth sample image; and

determining a total model loss according to the first sample feature vector and the 

second sample feature vector, and training the second model and the third model according to 

the total model loss.

7. The method of claim 6, wherein the first sample image and the second sample image are 

images in a sample image library, the sample image library comprises M sample images, the 

M sample images are associated with N sample objects, M is equal to or greater than 2N, and 

M and N are integers equal to or greater than 1;

determining the total model loss according to the first sample feature vector and the 

second sample feature vector comprises:

determining a first probability vector according to the first sample feature vector, the 

first probability vector representing probabilities that the first sample object in the first sample 

image is respective sample objects of the N sample objects;

determining a second probability vector according to the second sample feature vector, 

the second probability vector representing probabilities that the second sample object in the 

second sample image is respective sample objects of the N sample objects; and

determining a total model loss according to the first probability vector and the second 

probability vector.
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8. The method of claim 7, wherein determining the total model loss according to the first 

probability vector and the second probability vector comprises:

determining a model loss of the second model according to the first probability vector;

determining a model loss of the third model according to the second probability vector; 

and

determining the total model loss according to the model loss of the second model and 

the model loss of the third model.

9. An apparatus for image processing, comprising:

a first acquisition module, configured to acquire a first image comprising a first object 

and a second image comprising a first garment;

a first fusion module, configured to obtain a first fused feature vector by inputting the 

first image and the second image to a first model, the first fused feature vector representing a

fused feature of the first image and the second image;

a second acquisition module, configured to acquire a second fused feature vector, the 

second fused feature vector representing a fused feature of a third image and a fourth image, 

the third image comprising a second object, and the fourth image being an image extracted 

from the third image and comprising a second garment; and

an object determination module, configured to determine whether the first object and 

the second object are a same object according to a target similarity between the first fused 

feature vector and the second fused feature vector.

10. The apparatus of claim 9, wherein the object determination module is configured to, 

responsive to that the target similarity between the first fused feature vector and the second 
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fused feature vector is greater than a first threshold, determine that the first object and the 

second object are the same object.

11. The apparatus of claim 9 or 10, wherein the second acquisition module is configured to 

obtain the second fused feature vector by inputting the third image and the fourth image to the 

first model.

12. The apparatus of any one of claims 9-11, further comprising a location determination 

module configured to, responsive to that the first object and the second object are the same 

object, acquire an identifier of a terminal device that shoots the third image, determine a target 

geographic location set by the terminal device according to the identifier of the terminal 

device, and establish an association relationship between the target geographic location and 

the first object.

13. The apparatus of any one of claims 9-12, further comprising a training module, configured 

to acquire a first sample image and a second sample image, each of the first sample image and 

the second sample image comprising a first sample object, and a garment associated with the 

first sample object in the first sample image being different from a garment associated with 

the first sample object in the second sample image; extract a third sample image comprising a 

first sample garment from the first sample image, the first sample garment being the garment 

associated with the first sample object in the first sample image; acquire a fourth sample 

image comprising a second sample garment, a similarity between the second sample garment 

and the first sample garment being greater than a second threshold; and train a second model 

and a third model according to the first sample image, the second sample image, the third 

sample image, and the fourth sample image, a network structure of the third model being the 

same as a network structure of the second model, and the first model being the second model 

or the third model.
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14. The apparatus of claim 13, wherein the training module is further configured to obtain a 

first sample feature vector by inputting the first sample image and the third sample image to

the second model, the first sample feature vector representing a fused feature of the first 

sample image and the third sample image; obtain a second sample feature vector by inputting 

the second sample image and the fourth sample image to the third model, the second sample 

feature vector representing a fused feature of the second sample image and the fourth sample 

image; determine a total model loss according to the first sample feature vector and the 

second sample feature vector, and train the second model and the third model according to the 

total model loss.

15. The apparatus of claim 14, wherein the first sample image and the second sample image 

are images in a sample image library, the sample image library comprises M sample images, 

the M sample images are associated with N sample objects, M is equal to or greater than 2N, 

and M and N are integers equal to or greater than 1; and

the training module is further configured to determine a first probability vector 

according to the first sample feature vector, the first probability vector representing

probabilities that the first sample object in the first sample image is respective sample objects 

of the N sample objects; determine a second probability vector according to the second 

sample feature vector, the second probability vector representing probabilities that the second 

sample object in the second sample image is respective sample objects of the N sample 

objects; and determine the total model loss according to the first probability vector and the 

second probability vector.

16. The apparatus of claim 15, wherein the training module is further configured to determine 

a model loss of the second model according to the first probability vector; determine a model 

loss of the third model according to the second probability vector; and determine the total 

model loss according to the model loss of the second model and the model loss of the third 

model.
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17. A device for processing an image, comprising a processor, a memory, and an input/output 

interface, wherein the processor, the memory, and the input/output interface are connected to 

one another; the input/output interface is configured to input or output data; the memory is 

configured to store program codes; and the processor is configured to call the program codes

to execute the method of any one of claims 1-8.

18. A computer storage medium having stored thereon a computer program comprising 

program instructions that, when executed by a processor, cause the processor to execute the 

method of any one of claims 1-8.

19. A computer program comprising computer-readable codes that, when executed in a device

for processing an image, cause a processor in the device for image processing to execute the 

method of any one of claims 1-8.
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