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METHODS AND APPARATUSES FOR CLASSIFYING GAME PROPS AND 

TRAINING NEURAL NETWORK 

TECHNICAL FIELD 

[0001]  The present disclosure relates to the field of computer vision technologies, and in 

particular to a method and an apparatus for classifying a game prop as well as a method and 

an apparatus for training a neural network. 

BACKGROUND 

[0002]  In a game scene, it is required to perform classification for game props. The above 

process is usually achieved by a neural network. Usually, there are various game props, and 

game environment conditions such as lamp light, background, and shade in an actual game 

area are complex and changeable. In order to obtain a robust neural network, the above two 

factors should both be taken into account. In this case, sample images for training a neural 

network needs to involve several different classes of game props in several different game 

environments, and complexities of collecting and marking the sample images are relatively 

high. 

SUMMARY 

[0003]  The present disclosure provides a method and an apparatus for classifying a game 

prop and training a neural network. 

[0004]  According to a first aspect of embodiments of the present disclosure, a method of 

classifying a game prop is provided. The method includes: inputting a to-be-processed 

image involving a target game prop into a pre-trained first target classification network; 

obtaining a class of the target game prop output by the first target classification network; 

where the first target classification network and a second target classification network are 

obtained by jointly training a first initial classification network and a second initial 

classification network, and the first initial classification network and the second initial 

classification network share one initial feature extraction network; the first initial 

classification network is configured to classify a game prop involved in an input image 

based on a feature extracted by the initial feature extraction network from the input image; 

the second initial classification network is configured to classify a game environment where 

the game prop involved in the input image is located based on a feature extracted by the 

initial feature extraction network from the input image. 
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[0005]  In some embodiments, the first initial classification network is trained based on a 

prop classification loss, and the prop classification loss is a classification loss that the first 

initial classification network classifies a game prop involved in a first sample image based 

on a feature of the first sample image; the second initial classification network is trained 

based on an environment classification loss, and the environment classification loss is a 

classification loss that the second initial classification network classifies a game 

environment where a game prop involved in a first sample image or a second sample image 

is located based on a feature of the first sample image or the second sample image; the 

feature of the first sample image and the feature of the second sample image are both 

obtained by the initial feature extraction network. 

[0006]  In some embodiments, the first initial classification network includes the initial 

feature extraction network configured to perform feature extraction for the input image and 

an initial prop classification network configured to classify the game prop involved in the 

input image based on a feature extracted by the initial feature extraction network; the second 

initial classification network includes the initial feature extraction network and an initial 

environment classification network configured to classify the game environment where the 

game prop involved in the input image is located based on a feature extracted by the initial 

feature extraction network; the method further includes: obtaining an intermediate 

classification network including an intermediate feature extraction network and a target prop 

classification network by first training the initial feature extraction network and the initial 

prop classification network based on the first sample image and the prop classification loss; 

obtaining a target feature extraction network and a target environment classification network 

by second training the intermediate feature extraction network and the initial environment 

classification network based on the first sample image, the second sample image, and the 

environment classification loss, where the first target classification network includes the 

target feature extraction network and the target prop classification network. 

[0007]  In some embodiments, the environment classification loss includes a first loss and 

a second loss, the first loss indicates a difference between a game environment class 

predicted by the initial environment classification network and a true game environment 

class where the game prop involved in the first sample image or the second sample image 

is located, and the second loss indicates a capability of the initial environment classification 

network for identifying a game environment class to which a feature extracted by the 

intermediate feature extraction network belongs. 
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[0008]  In some embodiments, obtaining the target feature extraction network and the 

target environment classification network by second training the intermediate feature 

extraction network and the initial environment classification network based on the first 

sample image, the second sample image, and the environment classification loss includes: 

obtaining the target environment classification network by fixing the intermediate feature 

extraction network, and training the initial environment classification network based on the 

first loss, the first sample image, and the second sample image; obtaining the target feature 

extraction network by fixing the target environment classification network, and training the 

intermediate feature extraction network based on the second loss, the first sample image, 

and the second sample image. 

[0009]  In some embodiments, the first sample image and the second sample image are 

screened out from a game image based on a preset condition, the game image is obtained 

by imaging a game area, and the preset condition includes: detecting that a preset event 

relating to a game prop occurs in the game area from the game image. 

[0010]  In some embodiments, the method further includes: obtaining an image set, where 

the image set includes a first image sub-set and a second image sub-set, an image in the first 

image sub-set includes a first label, an image in the second image sub-set does not include 

a first label, and the first label indicates a class of a game prop; marking a second label of 

an image in the first image sub-set and a second label of an image in the second image sub-

set as different second labels, where the second label indicates a class of a game environment 

where a game prop is located; determining an image in the first image sub-set as the first 

sample image and determining an image in the second image sub-set as the second sample 

image. 

[0011]  According to a second aspect of embodiments of the present disclosure, a method 

of training a neural network is provided. The method is used to obtain a first target 

classification network by training a first initial classification network, where the first target 

classification network is used to classify a game prop. The method includes: obtaining a first 

sample image and a second sample image; obtaining the first target classification network 

by jointly training the first initial classification network and a second initial classification 

network based on the first sample image and the second sample image, where the first initial 

classification network and the second initial classification network share one initial feature 

extraction network. The first initial classification network is configured to classify a game 

prop involved in the first sample image based on a feature extracted by the initial feature 
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extraction network from the first sample image. The second initial classification network is 

configured to classify a game environment where a game prop involved in the first sample 

image or the second sample image is located based on a feature extracted by the initial 

feature extraction network from the first sample image or the second sample image. 

[0012]  In some embodiments, the first initial classification network is trained based on a 

prop classification loss, and the prop classification loss is a classification loss that the first 

initial classification network classifies the game prop involved in the first sample image 

based on the feature of the first sample image; the second initial classification network is 

trained based on an environment classification loss and the environment classification loss 

is a classification loss that the second initial classification network classifies a game 

environment where the game prop involved in the first sample image or the second sample 

image is located based on the feature of the first sample image or the second sample image. 

[0013]  In some embodiments, the first initial classification network includes the initial 

feature extraction network configured to perform feature extraction for an input image and 

an initial prop classification network configured to classify a game prop involved in the 

input image based on a feature extracted by the initial feature extraction network; jointly 

training the first initial classification network and the second initial classification network 

includes: obtaining an intermediate classification network including an intermediate feature 

extraction network and a target prop classification network by first training the initial feature 

extraction network and the initial prop classification network based on the first sample 

image and the prop classification loss; obtaining a target feature extraction network and a 

target environment classification network by second training the intermediate feature 

extraction network and the initial environment classification network based on the first 

sample image, the second sample image, and the environment classification loss, where the 

first target classification network includes the target feature extraction network and the 

target prop classification network. 

[0014]  In some embodiments, the environment classification loss includes a first loss and 

a second loss, the first loss indicates a difference between a game environment class 

predicted by the initial environment classification network and a true game environment 

class where the game prop involved in the first sample image or the second sample image 

is located, and the second loss indicates a capability of the initial environment classification 

network for identifying a game environment class to which a feature extracted by the 

intermediate feature extraction network belongs. 
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[0015]  In some embodiments, obtaining the target feature extraction network and the 

target environment classification network by second training the intermediate feature 

extraction network and the initial environment classification network based on the first 

sample image, the second sample image, and the environment classification loss includes: 

obtaining the target environment classification network by fixing the intermediate feature 

extraction network, and training the initial environment classification network based on the 

first loss, the first sample image, and the second sample image; obtaining the target feature 

extraction network by fixing the target environment classification network, and training the 

intermediate feature extraction network based on the second loss, the first sample image, 

and the second sample image. 

[0016]  In some embodiments, the first sample image and the second sample image are 

screened out from a game image based on a preset condition, the game image is obtained 

by imaging a game area, and the preset condition includes: detecting that a preset event 

relating to a game prop occurs in the game area from the game image. 

[0017]  In some embodiments, the method further includes: obtaining an image set, where 

the image set includes a first image sub-set and a second image sub-set, an image in the first 

image sub-set includes a first label, an image in the second image sub-set does not include 

a first label, and the first label indicates a class of a game prop; marking a second label of 

an image in the first image sub-set and a second label of an image in the second image sub-

set as different second labels, where the second label indicates a class of a game environment 

where a game prop is located; determining an image in the first image sub-set as the first 

sample image and determining an image in the second image sub-set as the second sample 

image. 

[0018]  According to a third aspect of embodiments of the present disclosure, an apparatus 

for classifying a game prop is provided. The apparatus includes: an inputting module, 

configured to input a to-be-processed image involving a target game prop into a pre-trained 

first target classification network; a classifying module, configured to obtain a class of the 

target game prop output by the first target classification network; where the first target 

classification network and a second target classification network are obtained by jointly 

training a first initial classification network and a second initial classification network, and 

the first initial classification network and the second initial classification network share one 

initial feature extraction network; the first initial classification network is configured to 

classify a game prop involved in an input image based on a feature extracted by the initial 
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feature extraction network from the input image; the second initial classification network is 

configured to classify a game environment where a game prop involved in the input image 

is located based on a feature extracted by the initial feature extraction network from the 

input image. 

[0019]  In some embodiments, the first initial classification network is trained based on a 

prop classification loss, and the prop classification loss is a classification loss that the first 

initial classification network classifies a game prop involved in a first sample image based 

on a feature of the first sample image; the second initial classification network is trained 

based on an environment classification loss, and the environment classification loss is a 

classification loss that the second initial classification network classifies a game 

environment where a game prop involved in a first sample image or a second sample image 

is located based on a feature of the first sample image or the second sample image; the 

feature of the first sample image and the feature of the second sample image are both 

obtained by the initial feature extraction network. 

[0020]  In some embodiments, the first initial classification network includes the initial 

feature extraction network configured to perform feature extraction for the input image and 

an initial prop classification network configured to classify the game prop involved in the 

input image based on a feature extracted by the initial feature extraction network; the second 

initial classification network includes the initial feature extraction network and an initial 

environment classification network configured to classify the game environment where the 

game prop involved in the input image is located based on a feature extracted by the initial 

feature extraction network; the apparatus further includes: a first training module, 

configured to obtain an intermediate classification network including an intermediate 

feature extraction network and a target prop classification network by first training the initial 

feature extraction network and the initial prop classification network based on the first 

sample image and the prop classification loss; a second training module, configured to 

obtain a target feature extraction network and a target environment classification network 

by second training the intermediate feature extraction network and the initial environment 

classification network based on the first sample image, the second sample image, and the 

environment classification loss, where the first target classification network includes the 

target feature extraction network and the target prop classification network. 

[0021]  In some embodiments, the environment classification loss includes a first loss and 

a second loss, the first loss indicates a difference between a game environment class 
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predicted by the initial environment classification network and a true game environment 

class where the game prop involved in the first sample image or the second sample image 

is located, and the second loss indicates a capability of the initial environment classification 

network for identifying a game environment class to which a feature extracted by the 

intermediate feature extraction network belongs. 

[0022]  In some embodiments, the second training module is configured to: obtain the 

target environment classification network by fixing the intermediate feature extraction 

network, and training the initial environment classification network based on the first loss, 

the first sample image, and the second sample image; obtain the target feature extraction 

network by fixing the target environment classification network, and training the 

intermediate feature extraction network based on the second loss, the first sample image, 

and the second sample image. 

[0023]  In some embodiments, the first sample image and the second sample image are 

screened out from a game image based on a preset condition, the game image is obtained 

by imaging a game area, and the preset condition includes: detecting that a preset event 

relating to a game prop occurs in the game area from the game image. 

[0024]  In some embodiments, the apparatus further includes: an image set obtaining 

module, configured to obtain an image set, where the image set includes a first image sub-

set and a second image sub-set, an image in the first image sub-set include a first label, an 

image in the second image sub-set does not include a first label, and the first label indicates 

a class of a game prop; a marking module, configured to mark a second label of an image 

in the first image sub-set and a second label of an image in the second image sub-set as 

different second labels, where the second label indicates a class of a game environment 

where a game prop is located; and a sample image determining module, configured to 

determine an image in the first image sub-set as the first sample image and determine an 

image in the second image sub-set as the second sample image. 

[0025]  According to a fourth aspect of embodiments of the present disclosure, an 

apparatus for training a neural network is provided. The apparatus is used to obtain a first 

target classification network by training a first initial classification network, where the first 

target classification network is used to classify a game prop. The apparatus includes: a 

sample image obtaining module, configured to obtain a first sample image and a second 

sample image; and a training module, configured to obtain the first target classification 

network by jointly training the first initial classification network and a second initial 



8 

classification network based on the first sample image and the second sample image, where 

the first initial classification network and the second initial classification network share one 

initial feature extraction network. The first initial classification network is configured to 

classify a game prop involved in the first sample image based on a feature extracted by the 

initial feature extraction network from the first sample image. The second initial 

classification network is configured to classify a game environment where a game prop 

involved in the first sample image or the second sample image is located based on a feature 

extracted by the initial feature extraction network from the first sample image or the second 

sample image. 

[0026]  In some embodiments, the first initial classification network is trained based on a 

prop classification loss, and the prop classification loss is a classification loss that the first 

initial classification network classifies the game prop involved in the first sample image 

based on the feature of the first sample image; the second initial classification network is 

trained based on an environment classification loss and the environment classification loss 

is a classification loss that the second initial classification network classifies a game 

environment where the game prop involved in the first sample image or the second sample 

image is located based on the feature of the first sample image or the second sample image. 

[0027]  In some embodiments, the first initial classification network includes the initial 

feature extraction network configured to perform feature extraction for the input image and 

an initial prop classification network configured to classify the game prop involved in the 

input image based on a feature extracted by the initial feature extraction network; the second 

initial classification network includes the initial feature extraction network and an initial 

environment classification network configured to classify the game environment where the 

game prop involved in the input image is located based on a feature extracted by the initial 

feature extraction network; the training module includes: a first training unit, configured to 

obtain an intermediate classification network including an intermediate feature extraction 

network and a target prop classification network by first training the initial feature extraction 

network and the initial prop classification network based on the first sample image and the 

prop classification loss; a second training unit, configured to obtain a target feature 

extraction network and a target environment classification network by second training the 

intermediate feature extraction network and the initial environment classification network 

based on the first sample image, the second sample image, and the environment 
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classification loss, where the first target classification network includes the target feature 

extraction network and the target prop classification network. 

[0028]  In some embodiments, the environment classification loss includes a first loss and 

a second loss, the first loss indicates a difference between a game environment class 

predicted by the initial environment classification network and a true game environment 

class where the game prop involved in the first sample image or the second sample image 

is located, and the second loss indicates a capability of the initial environment classification 

network for identifying a game environment class to which a feature extracted by the 

intermediate feature extraction network belongs. 

[0029]  In some embodiments, the second training unit is configured to: obtain the target 

environment classification network by fixing the intermediate feature extraction network, 

and training the initial environment classification network based on the first loss, the first 

sample image, and the second sample image; obtain the target feature extraction network by 

fixing the target environment classification network, and training the intermediate feature 

extraction network based on the second loss, the first sample image, and the second sample 

image. 

[0030]  In some embodiments, the first sample image and the second sample image are 

screened out from a game image based on a preset condition, the game image is obtained 

by imaging a game area, and the preset condition includes: detecting that a preset event 

relating to a game prop occurs in the game area from the game image. 

[0031]  In some embodiments, the apparatus further includes: an image set obtaining 

module, configured to an image set, where the image set includes a first image sub-set and 

a second image sub-set, an image in the first image sub-set include a first label, an image in 

the second image sub-set does not include a first label, and the first label indicates a class 

of a game prop; a marking module, configured to mark a second label of an image in the 

first image sub-set and a second label of an image in the second image sub-set as different 

second labels, where the second label indicates a class of a game environment where a game 

prop is located; and a sample image determining module, configured to determine an image 

in the first image sub-set as the first sample image and determine an image in the second 

image sub-set as the second sample image. 

[0032]  According to a fifth aspect of embodiments of the present disclosure, there is 

provided a computer readable storage medium storing computer programs, where the 
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programs are executed by a processor to implement the method according to any 

embodiment. 

[0033]  According to a sixth aspect of embodiments of the present disclosure, there is 

provided a computer device, including a memory, a processor, and computer programs 

stored in the memory and run on the processor, where the programs are executed by the 

processor to implement the method according to any embodiment. 

[0034]  In the embodiments of the present disclosure, a first target classification network 

and a second target classification network are obtained by jointly training a first initial 

classification network and a second initial classification network. The first initial 

classification network and the second initial classification network share the same feature 

extraction network, and the second initial classification network is capable of classifying a 

game environment where a game prop involved in an input image is located based on the 

feature extracted by the feature extraction network from the input image. Therefore, training 

the first initial classification network can be assisted with class information of the game 

environment determined by the second initial classification network from the input image. 

In this way, the robustness of the trained first target classification network can be improved 

so that the first target classification network is applicable to different game environments, 

without collecting a large number of sample images involving different classes of game 

props in different game environments. Thus, the complexities of collecting and marking the 

sample images are reduced, and the training cost of the neural network is lowered. 

[0035]  It is understood that the above general descriptions and subsequent detailed 

descriptions are merely illustrative and explanatory rather than limiting of the present 

disclosure. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0036]  The accompanying drawings, which are incorporated in and constitute a part of 

the present description, illustrate examples consistent with the present disclosure and serve 

to explain the principles of the present disclosure together with the description. 

[0037]  FIGS. 1A, 1B, 1C, and 1D schematically illustrate different game props 

respectively. 

[0038]  FIGS. 2A and 2B schematically illustrate game props in different game 

environments respectively. 
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[0039]  FIG. 3 illustrates a flowchart of a method of classifying a game prop according to 

an embodiment of the present disclosure. 

[0040]  FIG. 4A schematically illustrates a general flow of training a neural network 

according to an embodiment of the present disclosure. 

[0041]  FIG. 4B schematically illustrates a network structure in which a neural network is 

trained according to an embodiment of the present disclosure. 

[0042]  FIG. 5 illustrates a flowchart of a method of training a neural network according 

to an embodiment of the present disclosure. 

[0043]  FIG. 6 illustrates a block diagram of an apparatus for classifying a game prop 

according to an embodiment of the present disclosure. 

[0044]  FIG. 7 illustrates a block diagram of an apparatus for training a neural network 

according to an embodiment of the present disclosure. 

[0045]  FIG. 8 schematically illustrates a structure of a computer device according to an 

embodiment of the present disclosure. 

DETAILED DESCRIPTION OF THE EMBODIMENTS 

[0046]  Exemplary embodiments will be described in detail herein, with the illustrations 

thereof represented in the drawings. When the following descriptions involve the drawings, 

like numerals in different drawings, refer to like or similar elements unless otherwise 

indicated. The implementations described in the following exemplary embodiments do not 

represent all implementations consistent with the present application. Rather, they are 

merely examples of apparatuses and methods consistent with some aspects of the present 

application as described in detail in appended claims. 

[0047]  The terms used in the present disclosure are for the purpose of describing particular 

examples only and are not intended to limit the present disclosure. Terms “a”, “the” and 

“said” in their singular forms in the present disclosure and the appended claims are also 

intended to include plurality, unless clearly indicated otherwise in the context. It should also 

be understood that the term “and/or” as used herein refers to and includes all possible 

combinations of one or more of the associated listed items. Further, the term “at least one” 

herein represents any one of multiple or any combination of at least two of multiple. 

[0048]  It is to be understood that although different information may be described using 

the terms such as first, second, third, etc. in the present disclosure, the information should 

not be limited to these terms. These terms are used only to distinguish the same type of 
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information from each other. For example, the first information may also be referred to as 

the second information without departing from the scope of the present disclosure, and 

similarly, the second information may also be referred to as the first information. Depending 

on the context, the word “if” as used herein may be interpreted as “when” or “as” or 

“determining in response to”. 

[0049]  In order to help those skilled in the art to better understand the technical solutions 

of the embodiments of the present disclosure and make the above object, features and 

advantages of the embodiments of the present disclosure clearer, the technical solution of 

the embodiments of the present disclosure will be further detailed in combination with 

accompanying drawings. 

[0050]  A game scene usually includes several classes of game props such as game coins, 

cards, game markers, and dices. Different game props may further include several sub-

classes, for example, the cards include various cards having different points or different 

patterns, and the game coins include several types of game coins having different face values. 

FIGS. 1A and 1B are schematic diagrams of two different classes of cards. FIGS. 1C and 

1D are schematic diagrams of two different classes of game coins. It can be seen that 

different classes of cards have different patterns and different classes of game coins have 

different colors and patterns. Of course, in an actual application, different classes of game 

props may have other different properties (for example, size and material) in addition to 

color and pattern.  

[0051]  Furthermore, the game scene may have different classes of game environments in 

different areas or in different periods of time. Factors affecting game environment class may 

include but not limited to a class of game area, lamp light color, and shade area. Different 

game environment classes correspond to one or more types of factors, for example, a game 

environment A and a game environment B may have the same game area class, the same 

lamp light color but different shade areas; the game environment B and a game environment 

C may have the same lamp light color but different game area classes as well as different 

shade areas.  

[0052]  In order to train out a robust neural network for identifying a game prop in a game 

scene, sample images are desired to involve different classes of game props in different 

game environments as possible. For example, if a total class number of game props is M 

and a total class number of game environments is N, a class number of desired sample 

images is M×N. Thus, the neural network can learn features of different game props in 
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different game environments. FIGS. 2A and 2B are schematic diagrams of game props in 

different game environments. Different game environments are illustrated with different 

shade classes. It can be seen that in the game environment shown in FIG. 2A, lamp light is 

approximately is  directly above the game coins, the shade areas of the game coins are 

smaller, and the shade of the game coin A blocks a smaller part of the game coin B; in the 

game environment shown in FIG. 2B, lamp light is located at the upper left corner of the 

game coins, the shade areas of the game coins are larger, and the shade of the game coin A 

blocks a larger part of the game coin B. Therefore, the game environment may have a certain 

impact on the identification of the neural network. As a result, to improve the robustness of 

the neural network, the sample images for training the neural network need to include a 

sample image of game coins in the game environment shown in FIG. 2A and a sample image 

of game coins in the game environment shown in FIG. 2B at the same time.  

[0053]  However, in the above manner, sample images are collected in several different 

game scenes, and all collected sample images are marked, leading to high complexities of 

collecting and marking the sample images and hence increasing the training cost of the 

neural network. 

[0054]  Based on this, an embodiment of the present disclosure provides a method of 

classifying a game prop. As shown in FIG. 3, the method includes the following steps. 

[0055]  At step 301, a to-be-processed image involving a target game prop is input into a 

pre-trained first target classification network.  

[0056]  At step 302, a class of the target game prop output by the first target classification 

network is obtained.  

[0057]  The first target classification network and a second target classification network are 

obtained by jointly training a first initial classification network and a second initial 

classification network, and the first initial classification network and the second initial 

classification network share one initial feature extraction network. 

[0058]  The first initial classification network is configured to classify a game prop 

involved in an input image based on a feature extracted by the initial feature extraction 

network from the input image. 

[0059]  The second initial classification network is configured to classify a game 

environment where the game prop involved in the input image is located based on a feature 

extracted by the initial feature extraction network from the input image. 
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[0060]  In step 301, the target game prop may be a game prop in a game area, for example, 

a game coin and a card and the like. A to-be-processed image involving the game prop may 

be obtained by imaging the game area. In some embodiments, an image collection apparatus 

may be disposed around the game area to collect a video of a game in real time when the 

game proceeding and input a video frame involving the target game prop in the collected 

video into the first target classification network as the to-be-processed image. Alternatively, 

all video frames in the collected video are input into the first target classification network 

which screens out the to-be-processed image involving the target game prop for subsequent 

processing.  

[0061]  In step 302, the first target classification network may output a class of the target 

game prop, for example, may indicate whether the target game prop is a game coin or a card. 

Alternatively, the first target classification network may also output a sub-class of the target 

game prop. For example, the target game prop is a game coin, and each sub-class of game 

coins corresponds to one face value. Thus, the first target classification network may output 

a face value class of the game coin. For another example, the target game prop is a card, and 

each sub-class of cards corresponds to one point number and one suit. Thus, the first target 

classification network may output the point number and the suit of the card. Further, the first 

target classification network may also output a number of the target game props. For 

example, for game coins stacked in a vertical direction, the first target classification network 

may output the number of the game coins forming this stack of game coins. 

[0062]  In this embodiment, the first target classification network may be obtained through 

multi-task joint training, that is, the first target classification network and the second target 

classification network are obtained by jointly training the first initial classification network 

and the second initial classification network. The first target classification network is a 

neural network obtained from jointly training the first initial classification network, and the 

second target classification network is a neural network obtained from jointly training the 

second initial classification network. 

[0063]  The first initial classification network is used to perform a prop classification task, 

that is, classify a game prop involved in an input image based on a feature extracted by the 

initial feature extraction network from the input image. The second initial classification 

network is used to perform an environment classification task, that is, classify a game 

environment where a game prop involved in the input image is located based on a feature 

extracted by the initial feature extraction network from the input image. The input image 
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refers to an image input into the feature extraction network in a general sense. The input 

image may refer to, depending on training stages, the first sample image or the second 

sample image. 

[0064]  By a multi-task joint training, training the first initial classification network can be 

assisted with class information of the game environment determined by the second initial 

classification network from the input image. In this way, the robustness of the trained first 

target classification network can be improved such that the first target classification network 

is applicable to several different game environments without collecting a large number of 

sample images involving different classes of game props in different game environments. 

And thus, the complexities of collecting and marking the sample images are reduced, and 

the training cost of the neural network is lowered. 

[0065]  In some embodiments, the first initial classification network is trained based on a 

prop classification loss, and the prop classification loss indicates a classification loss of the 

first initial classification network classifying a game prop involved in the first sample image 

based on a feature of the first sample image. The second initial classification network is 

trained based on an environment classification loss, and the environment classification loss 

indicates a classification loss of the second initial classification network classifying a game 

environment where a game prop involved in the first sample image or the second sample 

image is located based on a feature of the first sample image or the second sample image. 

The feature of the first sample image and the feature of the second sample image are both 

obtained by the initial feature extraction network. 

[0066]  By training the first initial classification network based on the prop classification 

loss, the first target classification network is trained to learn features for distinguishing 

different classes of game props and thus have an adequate classification accuracy. By 

training the second initial classification network based on the environment classification 

loss, a public part (i.e. the feature extraction network) between the second initial 

classification network and the first initial classification network can be constrained by a 

classification result of the second initial classification network during the training, thereby 

reducing influence of different game environments on the first target classification network 

and improving the robustness of the first target classification network in different game 

environments.  

[0067]  The first sample image may be labeled with a first label and a second label, and the 

first label is used to indicate a class of a game prop involved in the first sample image. The 
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second sample image may only be labeled with a second label for indicating a class of a 

game environment where a game prop involved in the second sample image is located. In 

some embodiments, some images may be collected and marked with the first label and then 

taken as the first sample images; some other images are collected, and marked with the 

second label and then taken as the second sample images. Thus, the first sample image and 

the second sample image are different images. 

[0068]  In some embodiments, an image set may also be obtained, where the image set 

includes a first image sub-set and a second image sub-set, an image in the first image sub-

set may include a first label and a second label, and an image in the second image sub-set 

does not include a first label. A second label of an image in the first image sub-set and a 

second label of an image in the second image sub-set are marked as different second labels. 

An image in the first image sub-set is determined as the first sample image, and an image 

in the second image sub-set is determined as the second sample image. 

[0069]  For example, the images in the first image sub-set may be pre-collected and marked 

with the first label, and the first image sub-set may include images collected in several 

different game environments. All images in the first image sub-set may be marked with the 

same second label, for example, “1”. The second image sub-set may also include images 

collected in several different game environments. The images in the second image sub-set 

may not marked with the first label. All images in the second image sub-set are marked with 

the same second label, and the second label of the images in the second image sub-set is 

different from the second label of the images in the first image sub-set. For example, the 

images in the second image sub-set is marked with a second label “0”. In this manner, it is 

possible to directly specify two different second labels only, without determining a specific 

game environment class for each image in the image set respectively. Further, it is possible 

to mark the first label of the images in the first image sub-set only, without determining the 

first label for the images in the second image sub-set. Thus, the marking complexity of the 

sample images is reduced.  

[0070]  The image in the first image sub-set and the image in the second image sub-set may 

be video frames obtained by backflow from the video collected from a scene of a game area 

in real time, or may be images collected in a centralized manner from a simulated game 

scene obtained by simulating a real game scene. 

[0071]  In an embodiment of the present disclosure, it is not required to collect and mark 

the sample images corresponding to combinations of different game props and different 
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game environments but to collect and mark the first sample images having the first label 

and specify the second labels of the first sample image marked with the first label and the 

second sample image unmarked with the first label as different labels. In the related art, it 

is assumed that a total class number of game props is M, a total class number of game 

environments is N, and a number of each class of sample images is 1. In this case, the 

number of sample images to be collected and marked is M×N. In this embodiment, M first 

sample images that respectively carry the first label and the second label, and N (1＜n≤N) 

second sample images that respectively do not carry the first label but only carry the second 

label may be only collected and marked, thus effectively reducing the number of the desired 

sample images and lowering the complexities of collecting and marking the sample images. 

[0072]  In order to obtain sample images more valuable for training and to improve the 

classification accuracy of the first target classification network, the first sample images and 

the second sample images may be screened out from game images based on a preset 

condition. The preset condition may include that a preset event relating to a game prop 

occurred in the game area is detected from the game image. The preset event may be an 

event in which a game prop is incorrectly operated. In an application scene, a detection and 

identification result for the game images obtained by imaging the game area may be output 

to a service layer, such that the service layer may determine whether the game prop is 

incorrectly operated. For example, a placement position of a specific game prop is detected 

from one game image and then be output to the service layer which may determine whether 

the placement position of the game prop is within a preset permitted placement area. If it is 

not within the permitted placement area, the service layer will report an error. For another 

example, a placement sequence of specific game props may be identified from multiple 

game images and then be sent to the service layer which may determine whether the 

placement sequence of the game props is consistent with a preset placement sequence. In a 

case of not consistent, the service layer will report an error. Some or all of the game images 

for which the service layer reports an error may be marked to obtain the first sample images 

and/or the second sample images.  

[0073]  In some embodiments, the first initial classification network includes an initial 

feature extraction network configured to perform feature extraction on an image input into 

the first initial classification network and an initial prop classification network configured 

to classify a game prop involved in the image input into the first initial classification network 

based on a feature extracted by the initial feature extraction network. The second initial 
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classification network includes the initial feature extraction network and an initial 

environment classification network configured to classify a game environment where a 

game prop involved in the image input into the second initial classification network is 

located based on a feature extracted by the initial feature extraction network. Optionally, the 

initial feature extraction network is a convolutional neural network, and a network structure 

of the initial feature extraction network may be resnet network subject. The initial prop 

classification network includes a fully connected layer and a softmax layer to output a class 

of a single game prop, or the initial prop classification network includes a fully connected 

layer and a Connectionist Temporal Classification (CTC) network to identify a game prop 

such as stacked game coins and output a sequence identification result. 

[0074]  By referring to FIGS. 4A and 4B, training the first target classification network is 

described below. 

[0075]  Firstly, an intermediate classification network including an intermediate feature 

extraction network and a target prop classification network is obtained by first training the 

initial feature extraction network and the initial prop classification network based on the 

first sample images and the prop classification loss. The prop classification loss may be 

determined based on a difference between a classification result of the target prop 

classification network and a true class of a game prop involved in the first sample image. In 

some embodiments, the prop classification loss may be a cross entropy loss. 

[0076]  Next, a target feature extraction network and a target environment classification 

network are obtained by second training the intermediate feature extraction network and the 

initial environment classification network based on the first sample images, the second 

sample images, and the environment classification loss. The first target classification 

network includes the target feature extraction network and the target prop classification 

network. By the second training, the initial environment classification network and the 

intermediate feature extraction network are adversarial trained in a way that the target 

environment classification network is trained to be incapable of identifying an environment 

class corresponding to the feature extracted by the target feature extraction network, that is, 

the feature extracted for different game environments by the target feature extraction 

network has a same distribution feature. In this manner, influence of different classes of 

game environments on the classification result of the game prop can be reduced, thereby 

increasing the robustness of the first target classification network. 
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[0077]  In some embodiments, the environment classification loss includes a first loss and 

a second loss, the first loss indicates a difference between a game environment class 

predicted by the initial environment classification network and a true game environment 

class where the game prop involved in the first sample image or the second sample image 

is located, and the second loss indicates a capability of the initial environment classification 

network for identifying a game environment class to which a feature extracted by the 

intermediate feature extraction network belongs. With the first loss, a target environment 

classification network may be trained to have a good classification performance, and with 

the second loss, a target feature extraction network may be trained to have a good feature 

extraction performance. By marking the first sample images and the second sample images 

with different second labels, even if they involve the same game environment, the features 

extracted by the target feature extraction network, which is trained based on the first sample 

images and the second sample images from the intermediate feature extraction network pre-

trained out merely based on the first sample image, can confuse the classification 

performance of the target environment classification network, which is trained based on the 

first sample images and the second sample images in a way that the target environment 

classification network cannot identify an environment class based on the feature extracted 

by the target feature extraction network. 

[0078]  The second training includes two stages. In a first stage, the intermediate feature 

extraction network is fixed, and a target environment classification network having a good 

classification performance is obtained by training the initial environment classification 

network based on the first loss, the first sample images, and the second sample images; in a 

second stage, the target environment classification network is fixed, and a target feature 

extraction network having a good feature extraction performance is obtained by training the 

intermediate feature extraction network based on the second loss, the first sample images, 

and the second sample images. Through the two stages of trainings, a convergence speed of 

the training can be increased, and the first target classification network is trained to be more 

stable. 

[0079]  In the entire training the first target classification network, various training steps 

are alternately iterated to convergence (the target environment classification network cannot 

identify an environment class and the target prop classification network functions well). The 

specific process is described below. 
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[0080]  A) an intermediate neural network including an intermediate feature extraction 

network and a target prop classification network is obtained by training the initial prop 

classification network based on the first sample images and the prop classification loss 

(loss3) and updating network parameters of the initial feature extraction network and the 

initial prop classification network. In this step, the initial environment classification network 

is not trained. 

[0081]  B) an intermediate feature extraction network and a target environment 

classification network are obtained by fixing the intermediate feature extraction network 

while training the initial environment classification network based on the first sample 

images, the second sample images, and the first loss (loss1). In this step, the target prop 

classification network is not trained. The first loss may be a cross entropy loss. In an 

environment class “2”, the first loss is denoted as follows: 

1

i 0

loss1=- ( ) log ( )p i q i

  

[0082]  where ( )p i  is a true environment class probability vector, [1, 0] represents the 

second label “1”, [0, 1] represents the second label “0”, and ( )q i  is a game environment 

class predicted by the initial environment classification network. 

[0083]  C) a target feature extraction network is obtained by fixing the target environment 

classification network while training the intermediate feature extraction network based on 

the first sample images, the second sample images, and the second loss (loss2). In this step, 

the target prop classification network is not trained. This step aims to make the target feature 

extraction network to be unable to identify a class of game environment, that is, the 

optimization target is uniform distribution [0.5, 0.5]. The second loss is denoted below. 

1

i 0

loss2=- 0.5 log ( )q i

  

[0084]  By the above training, the first target classification network including the target 

feature extraction network and the target prop classification network while the second target 

classification network including the target feature extraction network and the target 

environment classification network are obtained. In a reasoning stage, a game prop involved 

in a to-be-processed image can be classified by using only the first target classification 

network, without using the second target classification network. 

[0085]  Furthermore, a test image may also be collected and marked from a real game 

scene to perform performance test for the first target classification network. If a 
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classification accuracy of the first target classification network is higher than a preset 

accuracy threshold, the first target classification network is determined as a final neural 

network for classifying a game prop, and otherwise the first target classification network is 

trained again. 

[0086]  In an actual application, different game scenes usually have different game 

environments. When the first target classification network in one game scene is used for 

another game scene, it is usually required to collect and mark sample images again to train 

the first target classification network. In the embodiments of the present disclosure, the first 

target classification network is capable of adapting to different game scenes. In the 

embodiments of the present disclosure, the first target classification network which achieves 

high accuracy in a specified scene but generates error easily in a new test environment may 

be subjected to a fast generalization performance improvement to adapt to several all-new 

and different test environments, thereby improving the robustness of the first target 

classification network. 

[0087]  As shown in FIG. 5, an embodiment of the present disclosure provides a method 

of training a neural network, which is used to obtain a first target classification network by 

training a first initial classification network. The first target classification network is used 

to classify a game prop. The method includes the following steps. 

[0088]  At step 501, a first sample image and a second sample image are obtained. 

[0089]  At step 502, the first target classification network is obtained by jointly training 

the first initial classification network and a second initial classification network based on 

the first sample images and the second sample images, where the first initial classification 

network and the second initial classification network share one initial feature extraction 

network. 

[0090]  The first initial classification network is configured to classify a game prop 

involved in the first sample image based on a feature extracted by the initial feature 

extraction network from the first sample image. 

[0091]  The second initial classification network is configured to classify a game 

environment where a game prop involved in the first sample image or the second sample 

image is located based on a feature extracted by the initial feature extraction network from 

the first sample image or the second sample image. 

[0092]  In some embodiments, the first initial classification network is trained based on a 

prop classification loss, and the prop classification loss is a classification loss that the first 
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initial classification network classifies the game prop involved in the first sample image 

based on the feature of the first sample image; the second initial classification network is 

trained based on an environment classification loss and the environment classification loss 

is a classification loss that the second initial classification network classifies a game 

environment where the game prop involved in the first sample image or the second sample 

image is located based on the feature of the first sample image or the second sample image. 

[0093]  In some embodiments, the first initial classification network includes the initial 

feature extraction network configured to perform feature extraction for an input image and 

an initial prop classification network configured to classify a game prop involved in the 

input image based on a feature extracted by the initial feature extraction network; the second 

initial classification network includes the initial feature extraction network and an initial 

environment classification network configured to classify a game environment where the 

game prop involved in the input image is located based on a feature extracted by the initial 

feature extraction network. Jointly training the first initial classification network and the 

second initial classification network includes: obtaining an intermediate classification 

network including an intermediate feature extraction network and a target prop classification 

network by first training the initial feature extraction network and the initial prop 

classification network based on the first sample images and the prop classification loss; 

obtaining a target feature extraction network and a target environment classification network 

by second training the intermediate feature extraction network and the initial environment 

classification network based on the first sample images, the second sample images, and the 

environment classification loss, where the first target classification network includes the 

target feature extraction network and the target prop classification network. 

[0094]  In some embodiments, the environment classification loss includes a first loss and 

a second loss, the first loss indicates a difference between a game environment class 

predicted by the initial environment classification network and a true game environment 

class where the game prop involved in the first sample image or the second sample image 

is located, and the second loss indicates a capability of the initial environment classification 

network for identifying a game environment class to which a feature extracted by the 

intermediate feature extraction network belongs. 

[0095]  In some embodiments, obtaining the target feature extraction network and the 

target environment classification network by second training the intermediate feature 

extraction network and the initial environment classification network based on the first 
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sample images, the second sample images, and the environment classification loss includes: 

obtaining the target environment classification network by fixing the intermediate feature 

extraction network, and training the initial environment classification network based on the 

first loss, the first sample images, and the second sample images; obtaining the target feature 

extraction network by fixing the target environment classification network, and training the 

intermediate feature extraction network based on the second loss, the first sample images, 

and the second sample images. 

[0096]  In some embodiments, the first sample image and the second sample image are 

screened out from a game image based on a preset condition, the game image is obtained 

by imaging a game area, and the preset condition includes: detecting that a preset event 

relating to a game prop occurs in the game area from the game image. 

[0097]  In some embodiments, the method further includes: obtaining an image set, where 

the image set includes a first image sub-set and a second image sub-set, an image in the first 

image sub-set include a first label, an image in the second image sub-set does not include a 

first label, and the first label indicates a class of a game prop; marking a second label of an 

image in the first image sub-set and a second label of an image in the second image sub-set 

as different second labels, where the second label indicates a class of a game environment 

where a game prop is located; determining an image in the first image sub-set as the first 

sample image and determining an image in the second image sub-set as the second sample 

image. 

[0098]  The details of the method of training a neural network may be seen from the 

embodiments of the above method of classifying a game prop and will not be repeated herein. 

[0099]  Those skilled in the art may understand that in the above methods of the specific 

embodiments, a sequence of drafting various steps does not mean a strict execution sequence 

to constitute any limitation to the implementation process, and the specific execution 

sequence of various steps should be determined based on their function and possible internal 

logics. 

[0100]  As shown in FIG. 6, an embodiment of the present disclosure provides an 

apparatus for classifying a game prop. The apparatus includes the following modules. 

[0101]  An inputting module 601 is configured to input a to-be-processed image involving 

a target game prop into a pre-trained first target classification network. 

[0102]  A classifying module 602 is configured to obtain a class of the target game prop 

output by the first target classification network. 
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[0103]  The first target classification network and a second target classification network 

are obtained by jointly training a first initial classification network and a second initial 

classification network, and the first initial classification network and the second initial 

classification network share one initial feature extraction network. 

[0104]  The first initial classification network is configured to classify a game prop 

involved in an input image based on a feature extracted by the initial feature extraction 

network from the input image. 

[0105]  The second initial classification network is configured to classify a game 

environment where the game prop involved in the input image is located based on a feature 

extracted by the initial feature extraction network from the input image. 

[0106]  In some embodiments, the first initial classification network is trained based on a 

prop classification loss, and the prop classification loss is a classification loss that the first 

initial classification network classifies a game prop involved in a first sample image based 

on a feature of the first sample image; the second initial classification network is trained 

based on an environment classification loss and the environment classification loss is a 

classification loss that the second initial classification network classifies a game 

environment where a game prop involved in a first sample image or a second sample image 

is located based on the feature of the first sample image or the second sample image. The 

feature of the first sample image and the feature of the second sample image are both 

obtained by the initial feature extraction network. 

[0107]  In some embodiments, the first initial classification network includes the initial 

feature extraction network configured to perform feature extraction for the input image and 

an initial prop classification network configured to classify the game prop involved in the 

input image based on a feature extracted by the initial feature extraction network; the second 

initial classification network includes the initial feature extraction network and an initial 

environment classification network configured to classify the game environment where the 

game prop involved in the input image is located based on a feature extracted by the initial 

feature extraction network; the apparatus further includes: a first training module, 

configured to obtain an intermediate classification network including an intermediate 

feature extraction network and a target prop classification network by first training the initial 

feature extraction network and the initial prop classification network based on the first 

sample images and the prop classification loss; and a second training module, configured to 

obtain a target feature extraction network and a target environment classification network 
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by second training the intermediate feature extraction network and the initial environment 

classification network based on the first sample images, the second sample images, and the 

environment classification loss, where the first target classification network includes the 

target feature extraction network and the target prop classification network. 

[0108]  In some embodiments, the environment classification loss includes a first loss and 

a second loss, the first loss indicates a difference between a game environment class 

predicted by the initial environment classification network and a true game environment 

class where the game prop involved in the first sample image or the second sample image 

is located, and the second loss indicates a capability of the initial environment classification 

network for identifying a game environment class to which a feature extracted by the 

intermediate feature extraction network belongs. 

[0109]  In some embodiments, the second training module is configured to: obtain the 

target environment classification network by fixing the intermediate feature extraction 

network, and training the initial environment classification network based on the first loss, 

the first sample images, and the second sample images; obtain the target feature extraction 

network by fixing the target environment classification network, and training the 

intermediate feature extraction network based on the second loss, the first sample images, 

and the second sample images.  

[0110]  In some embodiments, the first sample image and the second sample image are 

screened out from a game image based on a preset condition, the game image is obtained 

by imaging a game area, and the preset condition includes: detecting that a preset event 

relating to a game prop occurs in the game area from the game image. 

[0111]  In some embodiments, the apparatus further includes: an image set obtaining 

module, configured to an image set, where the image set includes a first image sub-set and 

a second image sub-set, an image in the first image sub-set include a first label, an image in 

the second image sub-set does not include a first label, and the first label indicates a class 

of a game prop; a marking module, configured to mark a second label of an image in the 

first image sub-set and a second label of an image in the second image sub-set as different 

second labels, where the second label indicates a class of a game environment where a game 

prop is located; and a sample image determining module, configured to determine an image 

in the first image sub-set as the first sample image and determine an image in the second 

image sub-set as the second sample image. 
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[0112]  As shown in FIG. 7, an embodiment of the present disclosure provides an 

apparatus for training a neural network. The apparatus is used to obtain a first target 

classification network by training a first initial classification network, where the first target 

classification network is used to classify a game prop. The apparatus includes the following 

modules. 

[0113]  A sample image obtaining module 701 is configured to obtain a first sample image 

and a second sample image. 

[0114]  A training module 702 is configured to obtain the first target classification network 

by jointly training the first initial classification network and a second initial classification 

network based on a first sample image and a second sample image, wherein the first initial 

classification network and the second initial classification network share one initial feature 

extraction network. 

[0115]  The first initial classification network is configured to classify a game prop 

involved in the first sample image based on a feature extracted by the initial feature 

extraction network from the first sample image; the second initial classification network is 

configured to classify a game environment where a game prop involved in the first sample 

image or the second sample image is located based on a feature extracted by the initial 

feature extraction network from the first sample image or the second sample image. 

[0116]  In some embodiments, the first initial classification network is trained based on a 

prop classification loss, and the prop classification loss is a classification loss that the first 

initial classification network classifies a game prop involved in the first sample image based 

on a feature of the first sample image; the second initial classification network is trained 

based on an environment classification loss, and the environment classification loss is a 

classification loss that the second initial classification network classifies a game 

environment where a game prop involved in the first sample image or the second sample 

image is located based on a feature of the first sample image or the second sample image. 

[0117]  In some embodiments, the first initial classification network includes the initial 

feature extraction network configured to perform feature extraction for the input image and 

an initial prop classification network configured to classify the game prop involved in the 

input image based on a feature extracted by the initial feature extraction network; the second 

initial classification network includes the initial feature extraction network and an initial 

environment classification network configured to classify the game environment where the 

game prop involved in the input image is located based on a feature extracted by the initial 
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feature extraction network; the training module includes: a first training unit, configured to 

obtain an intermediate classification network including an intermediate feature extraction 

network and a target prop classification network by first training the initial feature extraction 

network and the initial prop classification network based on the first sample images and the 

prop classification loss; a second training unit, configured to obtain a target feature 

extraction network and a target environment classification network by second training the 

intermediate feature extraction network and the initial environment classification network 

based on the first sample images, the second sample images, and the environment 

classification loss, where the first target classification network includes the target feature 

extraction network and the target prop classification network. 

[0118]  In some embodiments, the environment classification loss includes a first loss and 

a second loss, the first loss indicates a difference between a game environment class 

predicted by the initial environment classification network and a true game environment 

class where the game prop involved in the first sample image or the second sample image 

is located, and the second loss indicates a capability of the initial environment classification 

network for identifying a game environment class to which a feature extracted by the 

intermediate feature extraction network belongs. 

[0119]  In some embodiments, the second training unit is configured to: obtain the target 

environment classification network by fixing the intermediate feature extraction network, 

and training the initial environment classification network based on the first loss, the first 

sample images, and the second sample images; obtain the target feature extraction network 

by fixing the target environment classification network, and training the intermediate feature 

extraction network based on the second loss, the first sample images, and the second sample 

images. 

[0120]  In some embodiments, the first sample image and the second sample image are 

screened out from a game image based on a preset condition, the game image is obtained 

by imaging a game area, and the preset condition includes: detecting that a preset event 

relating to a game prop occurs in the game area from the game image. 

[0121]  In some embodiments, the apparatus further includes: an image set obtaining 

module, configured to an image set, where the image set includes a first image sub-set and 

a second image sub-set, an image in the first image sub-set include a first label, an image in 

the second image sub-set does not include a first label, and the first label indicates a class 

of a game prop; a marking module, configured to mark a second label of an image in the 
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first image sub-set and a second label of an image in the second image sub-set as different 

second labels, where the second label indicates a class of a game environment where a game 

prop is located; and a sample image determining module, configured to determine an image 

in the first image sub-set as the first sample image and determine an image in the second 

image sub-set as the second sample image. 

[0122]  In some embodiments, the apparatus according to the embodiments of the present 

disclosure has functions and modules which may be used to execute the method according 

to the above method embodiments. The specific implementation may be referred to the 

above method embodiments and thus will not be repeated herein for simplicity. 

[0123]  An embodiment of the present disclosure further provides a computer device at 

least including a memory, a processor and computer programs stored in the memory and run 

on the processor. The programs are executed by the processor to implement the method 

according to any one of the above embodiments. 

[0124]  FIG. 8 is a schematic diagram of a hardware structure of a more specific computer 

device according to an embodiment of the present disclosure. The device may include a 

processor 801, a memory 802, an input/output interface 803, a communication interface 804, 

and a bus 805. The processor 801, the memory 802, the input/output interface 803 and the 

communication interface 804 are in communication connection inside the device via the bus 

805. 

[0125]  The processor 801 may be implemented by a general central processing unit (CPU), 

a microprocessor, an application-specific integrated circuit (ASIC), or one or more 

integrated circuits or the like to execute relevant programs so as to realize the technical 

solution of the embodiments of the present disclosure. The processor 801 may further 

include a graphics card which may be Nvidiatitan X graphics card or 1080Ti graphics card 

or the like. 

[0126]  The memory 802 may be implemented by read only memory (ROM), random 

access memory (RAM), static storage device, and dynamic storage device and the like. The 

memory 802 stores operating system and other application programs. When the technical 

solutions of the embodiments of the present disclosure are realized by software or firmware, 

relevant programs codes are stored in the memory 802 and may be invoked and executed 

by the processor 801. 

[0127]  The input/output interface 803 is used to connect with an inputting/outputting 

module to realize information input and output. The inputting/outputting module may be 
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configured as a component in a device (not shown), or externally connected with a device 

to provide corresponding functions. The input device may include keyboard, mouse, touch 

screen, microphone, and various sensors and the like, and the output device may include 

display, loudspeaker, vibrator and indicator lamp and the like. 

[0128]  The communication interface 804 is used to connect with a communication 

module (not shown) to realize communication interaction between the present device and 

other devices. The communication module may realize communication in a wired manner 

(for example, USB and network cable and the like) or in a wireless manner (for example, 

mobile network, WIF, Bluetooth and the like). 

[0129]  The bus 805 includes a passage which transmits information among various 

components of the device (e.g. the processor 801, the memory 802, the input/output 

interface 803 and the communication interface 804). 

[0130]  It should be noted that although the above device only shows the processor 801, 

the memory 802, the input/output interface 803, the communication interface 804 and the 

bus 805, the device may further include other components to realize normal operation during 

a specific implementation. Furthermore, those skilled in the art may understand that the 

above device may only include the components required for realizing the technical solution 

of the embodiments of the present disclosure rather than all components shown in figures. 

[0131]  An embodiment of the present disclosure further provides a computer readable 

storage medium, storing computer programs, where the programs are executed by a 

processor to implement the method according to any one of the above embodiments. 

[0132]  The computer readable storage medium includes permanent, non-permanent, 

mobile and non-mobile media, which can realize information storage by any method or 

technology. The information may be computer readable instructions, data structures, 

program modules and other data. The examples of the computer storage medium include 

but not limited to: phase change random access memory (PRAM), a Static Random Access 

Memory (SRAM), a Dynamic Random Access Memory (DRAM), and other types of RAMs, 

Read-Only Memory (ROM), an Electrically-Erasable Programmable Read-Only Memory 

(EEPROM), a Flash Memory, or other memory technology, CD-ROM, digital versatile disc 

(DVD) or other optical storage, cassette type magnetic tape, magnetic disk storage or other 

magnetic storage device or other non-transmission medium for storing information 

accessible by computing devices. As defined in the present disclosure, the computer 
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readable medium does not include transitory computer readable media such as modulated 

data signals or carriers. 

[0133]  It may be known from descriptions of the above embodiments that persons skilled 

in the art may clearly understand that the embodiments of the present disclosure may be 

implemented by means of software and a necessary general hardware platform. Based on 

such understanding, the technical solutions of embodiments of the present disclosure 

essentially or a part contributing to the prior art may be embodied in the form of a software 

product, and the computer software product may be stored in a storage medium, such as a 

ROM/RAM, a diskette or a compact disk, and includes several instructions for enabling a 

computer device (such as a personal computer, a server or a network device) to perform the 

methods of different embodiments or some parts of the embodiments of the present 

disclosure. 

[0134]  The systems, apparatuses, modules or units described in the above embodiments 

may be specifically implemented by a computer chip or an entity or may be implemented 

by a product with a particular function. A typical implementing device may be a computer 

and the computer may be specifically a personal computer, a laptop computer, a cellular 

phone, a camera phone, a smart phone, a personal digital assistant, a media player, a 

navigation device, an email transceiver, a game console, a tablet computer, a wearable 

device, or a combination of any several devices of the above devices. 

[0135]  Different embodiments in the present disclosure are described in a progressive 

manner. Each embodiment focuses on the differences from other embodiments with those 

same or similar parts among the embodiments referred to each other. Particularly, since the 

apparatus embodiments are basically similar to the method embodiments, the apparatus 

embodiments are briefly described with relevant parts referred to the descriptions of the 

method embodiments. The apparatus embodiments described above are merely illustrative, 

where the modules described as separate members may be or not be physically separated, 

and the functions of various modules may be implemented in one or more softwares 

and/hardwares during implementation of the embodiments of the present disclosure. 

Alternatively, part or all of the modules may be selected according to actual requirements 

to implement the objectives of the solutions in the embodiments. Those of ordinary skill in 

the art may understand and carry out them without creative work. 

[0136]  The above descriptions are made to merely some embodiments of the present 

disclosure. It should be pointed out that those skilled in the art may also make several 
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improvements and modifications without departing from the principle of the present 

disclosure, and these improvements and modifications shall all fall within the scope of 

protection of the present disclosure. 
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CLAIMS 

1. A method of classifying a game prop, comprising: 

inputting a to-be-processed image involving a target game prop into a pre-trained first 

target classification network; 

obtaining a class of the target game prop output by the first target classification network; 

wherein the first target classification network and a second target classification network 

are obtained by jointly training a first initial classification network and a second initial 

classification network, and the first initial classification network and the second initial 

classification network share a same initial feature extraction network; 

the first initial classification network is configured to classify a game prop involved in 

an input image based on a feature extracted by the initial feature extraction network from 

the input image; 

the second initial classification network is configured to classify a game environment 

where the game prop involved in the input image is located based on a feature extracted by 

the initial feature extraction network from the input image. 

 

2. The method according to claim 1, wherein  

the first initial classification network is trained based on a prop classification loss, and 

the prop classification loss indicates a classification loss of the first initial classification 

network classifying a game prop involved in a first sample image based on a feature of the 

first sample image; 

the second initial classification network is trained based on an environment 

classification loss, and the environment classification loss indicates a classification loss of 

the second initial classification network classifying a game environment where a game prop 

involved in a first sample image or a second sample image is located based on a feature of 

the first sample image or the second sample image; 

the feature of the first sample image and the feature of the second sample image are 

both obtained by the initial feature extraction network. 

 

3. The method according to claim 2, wherein  

the first initial classification network comprises:  

the initial feature extraction network configured to perform feature extraction for 

the input image and  
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an initial prop classification network configured to classify the game prop 

involved in the input image based on a feature extracted by the initial feature extraction 

network; 

the second initial classification network comprises:  

the initial feature extraction network and  

an initial environment classification network configured to classify the game 

environment where the game prop involved in the input image is located based on a feature 

extracted by the initial feature extraction network; 

the method further comprises: 

obtaining an intermediate classification network comprising an intermediate 

feature extraction network and a target prop classification network by first training the initial 

feature extraction network and the initial prop classification network based on the first 

sample image and the prop classification loss; 

obtaining a target feature extraction network and a target environment 

classification network by second training the intermediate feature extraction network and 

the initial environment classification network based on the first sample image, the second 

sample image, and the environment classification loss, wherein the first target classification 

network comprises the target feature extraction network and the target prop classification 

network. 

 

4. The method according to claim 3, wherein the environment classification loss 

comprises:  

a first loss indicating a difference between a game environment class predicted by the 

initial environment classification network and a true game environment class where the 

game prop involved in the first sample image or the second sample image is located, and 

a second loss indicating a capability of the initial environment classification network 

for identifying a game environment class to which a feature extracted by the intermediate 

feature extraction network belongs. 

 

5. The method according to claim 4, wherein obtaining the target feature extraction 

network and the target environment classification network by second training the 

intermediate feature extraction network and the initial environment classification network 
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based on the first sample image, the second sample image, and the environment 

classification loss comprises: 

obtaining the target environment classification network by fixing the intermediate 

feature extraction network and training the initial environment classification network based 

on the first loss, the first sample image, and the second sample image; 

obtaining the target feature extraction network by fixing the target environment 

classification network and training the intermediate feature extraction network based on the 

second loss, the first sample image, and the second sample image. 

 

6. The method according to any one of claims 2-5, wherein  

the first sample image and the second sample image are screened out from game images 

based on a preset condition,  

the game images are obtained by imaging a game area, and  

the preset condition comprises that a preset event relating to a game prop occurred in 

the game area is detected from the game image. 

 

7. The method according to any one of claims 2-6, further comprising: 

obtaining an image set comprising a first image sub-set and a second image sub-set, 

each image in the first image sub-set is marked with a first label, each image in the second 

image sub-set is not marked with the first label, and the first label indicates a class of a game 

prop; 

marking images in the first image sub-set and images in the second image sub-set with 

different second labels, wherein the second label indicates a class of a game environment 

where a game prop is located; 

determining an image in the first image sub-set as the first sample image; and  

determining an image in the second image sub-set as the second sample image. 

 

8. A method of training a neural network, being used to training a first target 

classification network from a first initial classification network, wherein the first target 

classification network is used to classify a game prop; and the method comprises: 

obtaining a first sample image and a second sample image; 

obtaining the first target classification network by jointly training the first initial 

classification network and a second initial classification network based on the first sample 
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image and the second sample image, wherein the first initial classification network and the 

second initial classification network share a same initial feature extraction network; 

wherein the first initial classification network is configured to classify a game prop 

involved in the first sample image based on a feature extracted by the initial feature 

extraction network from the first sample image; 

the second initial classification network is configured to classify a game environment 

where a game prop involved in the first sample image or the second sample image is located 

based on a feature extracted by the initial feature extraction network from the first sample 

image or the second sample image. 

 

9. The method according to claim 8, wherein  

the first initial classification network is trained based on a prop classification loss, and 

the prop classification loss indicates a classification loss of the first initial classification 

network classifying the game prop involved in the first sample image based on the feature 

of the first sample image; 

the second initial classification network is trained based on an environment 

classification loss, and the environment classification loss indicates a classification loss of 

the second initial classification network classifying a game environment where the game 

prop involved in the first sample image or the second sample image is located based on the 

feature of the first sample image or the second sample image. 

 

10. The method according to claim 9, wherein   

the first initial classification network comprises:  

the initial feature extraction network configured to perform feature extraction on 

an input image and  

an initial prop classification network configured to classify a game prop involved 

in the input image based on the feature extracted by the initial feature extraction network; 

the second initial classification network comprises:  

the initial feature extraction network and  

an initial environment classification network configured to classify a game 

environment where the game prop involved in the input image is located based on the feature 

extracted by the initial feature extraction network; 
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jointly training the first initial classification network and the second initial classification 

network comprises: 

obtaining an intermediate classification network comprising an intermediate 

feature extraction network and a target prop classification network by first training the initial 

feature extraction network and the initial prop classification network based on the first 

sample image and the prop classification loss; 

obtaining a target feature extraction network and a target environment 

classification network by second training the intermediate feature extraction network and 

the initial environment classification network based on the first sample image, the second 

sample image, and the environment classification loss; the first target classification network 

comprises the target feature extraction network and the target prop classification network. 

 

11. The method according to claim 10, wherein the environment classification loss 

comprises:  

a first loss indicating a difference between a game environment class predicted by the 

initial environment classification network and a true game environment class where the 

game prop involved in the first sample image or the second sample image is located, and  

a second loss indicating a capability of the initial environment classification network 

for identifying a game environment class to which a feature extracted by the intermediate 

feature extraction network belongs. 

 

12. The method according to claim 11, wherein obtaining the target feature extraction 

network and the target environment classification network by second training the 

intermediate feature extraction network and the initial environment classification network 

based on the first sample image or the second sample image and the environment 

classification loss comprises: 

obtaining the target environment classification network by fixing the intermediate 

feature extraction network and training the initial environment classification network based 

on the first loss, the first sample image, and the second sample image; 

obtaining the target feature extraction network by fixing the target environment 

classification network and training the intermediate feature extraction network based on the 

second loss, the first sample image, and the second sample image. 
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13. The method according to any one of claims 9-12, wherein  

the first sample image and the second sample image are screened out from game images 

based on a preset condition,  

the game images are obtained by imaging a game area, and  

the preset condition comprises that a preset event relating to a game prop occurred in 

the game area is detected from the game image. 

 

14. The method according to any one of claims 9-13, further comprising: 

obtaining an image set comprising a first image sub-set and a second image sub-set, 

each image in the first image sub-set is marked with a first label, each image in the second 

image sub-set is not marked with the first label, and the first label indicates a class of a game 

prop; 

marking images in the first image sub-set and images in the second image sub-set with 

different second labels, wherein the second label indicates a class of a game environment 

where a game prop is located; 

determining an image in the first image sub-set as the first sample image; and  

determining an image in the second image sub-set as the second sample image. 

 

15. An apparatus for classifying a game prop, comprising: 

an inputting module, configured to input a to-be-processed image involving a target 

game prop into a pre-trained first target classification network; 

a classifying module, configured to obtain a class of the target game prop output by the 

first target classification network; 

wherein the first target classification network and a second target classification network 

are obtained by jointly training a first initial classification network and a second initial 

classification network, and the first initial classification network and the second initial 

classification network share a same initial feature extraction network; 

the first initial classification network is configured to classify a game prop involved in 

an input image based on a feature extracted by the initial feature extraction network from 

the input image; 

the second initial classification network is configured to classify a game environment 

where the game prop involved in the input image is located based on a feature extracted by 

the initial feature extraction network from the input image. 
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16. An apparatus for training a neural network, being used to training a first target 

classification network from a first initial classification network, wherein the first target 

classification network is used to classify a game prop; and the apparatus comprises: 

a sample image obtaining module, configured to obtain a first sample image and a 

second sample image; 

a training module, configured to obtain the first target classification network by jointly 

training the first initial classification network and a second initial classification network 

based on the first sample image and the second sample image, wherein the first initial 

classification network and the second initial classification network share a same initial 

feature extraction network; 

wherein the first initial classification network is configured to classify a game prop 

involved in the first sample image based on a feature extracted by the initial feature 

extraction network from the first sample image; 

the second initial classification network is configured to classify a game environment 

where a game prop involved in the first sample image or the second sample image is located 

based on a feature extracted by the initial feature extraction network from the first sample 

image or the second sample image. 

 

17. A computer readable storage medium storing computer programs, wherein the 

programs are executed by a processor to implement the method according to any one of 

claims 1-14. 

 

18. A computer device, comprising a memory, a processor and computer programs 

stored in the memory and run on the processor, wherein the programs are executed by the 

processor to implement the method according to any one of claims 1-14. 

 


