
DESCRIPTION 

IMAGE PROCESSING METHODS AND APPARATUSES, ELECTRONIC DEVICES, 

AND STORAGE MEDIA 

Technical Field 

The present disclosure relates to the field of computer technologies, and in particular, to 

image processing methods and apparatus, electronic devices, and storage media. 

Background 

Recently, as continuous development of Artificial Intelligence Technology (AIT), the AIT 

has good effects in aspects such as computer vision and speech recognition. In some relatively 

special scenes (for example, a desktop game scene), many repeated operations with low technical 

contents exist. For example, the betting number of the player depends on naked eye 

identification of the stuff, winning and losing conditions of the player depends on manual 

statistics of the stuff, etc. The efficiency is low and mistakes would be easily made. 

Summary 

The present disclosure provides technical solutions of image processing. 

According to an aspect of the present disclosure, an image processing method is provided, 

including: detecting an image to be processed to determine multiple target regions in the image 

to be processed and categories of the multiple target regions, the image to be processed at least 

comprising a part of a human body and a part of an image on a game table, and the multiple 

target regions comprising human-related target regions and game-related target regions; 

performing target recognition on the multiple target regions respectively according to the 

categories of the multiple target regions, to obtain recognition results of the multiple target 

regions; and determining association information among the target regions according to the 

position and/or recognition result of each target region. 

In a possible implementation, after determining the association information among the target 

regions, the method further includes: determining whether a human behavior in the image to be 

processed conforms to a preset behavior rule according to the association information among the 

target regions; and sending a first prompt message under the condition that the human behavior 



in the image to be processed does not conform to the preset behavior rule. 

In a possible implementation, the human-related target regions include face regions, and 

the game-related target regions include exchanged object regions; 

the detecting the image to be processed to determine the multiple target regions in the 

image to be processed and the categories of the multiple target regions includes: detecting 

the image to be processed to determine the face regions and the exchanged object regions in 

the image to be processed; 

the performing the target recognition on the multiple target regIOns respectively 

according to the categories of the multiple target regions, to obtain the recognition results of 

the multiple target regions, includes: performing face key point extraction on the face region, 

to obtain face key point information of the face region; and determining human identity 

information corresponding to the face region according to the face key point information; 

and 

the determining the association information among the target regions according to the 

position and/or recognition result of each target region, includes: 

determining the face region associated with each exchanged object region according to 

the position of each face region and the position of each exchanged object region; and 

determining respectively human identity information corresponding to the exchanged object 

region associated with each face region according to the human identity information 

corresponding to each face region. 

In a possible implementation, the determining the face region associated with each 

exchanged object region according to the position of each face region and the position of 

each exchanged object region, includes: 

under the condition that a distance between a position of a first face region and a 

position of a first exchanged object region is less than or equal to a first distance threshold, 

determining that the first face region is associated with the first exchanged object region, 

where the first face region is anyone of the face regions, and the first exchanged object 

region is anyone of the exchanged object regions. 
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In a possible implementation, the human-related target regions include face regions and 

body regions, and the game-related target regions include exchanged object regions; 

the detecting the image to be processed to determine the multiple target regions in the image 

to be processed and the categories of the multiple target regions includes: detecting the image to 

be processed to determine the face regions, the body regions, and the exchanged object regions 

in the image to be processed; 

the performing the target recognition on the mUltiple target regions respectively according to 

the categories of the multiple target regions, to obtain the recognition results of the multiple 

target regions, includes: performing face key point extraction on the face region, to obtain face 

key point information of the face region; determining human identity information corresponding 

to the face region according to the face key point information; and performing body key point 

extraction on the body region, to obtain body key point information of the body region; and 

the determining the association information among the target regions according to the 

position and/or recognition result of each target region, includes: determining the face region 

associated with each body region according to the face key point information of each face region 

and the body key point information of each body region; determining respectively human 

identity information corresponding to the body region associated with each face region according 

to the human identity information corresponding to each face region; determining the body 

region associated with each exchanged object region according to the position of each body 

region and the position of each exchanged object region; and determining respectively human 

identity information corresponding to the exchanged object region associated with each body 

region according to the human identity information corresponding to each body region. 

In a possible implementation, the determining the body region associated with each 

exchanged object region according to the position of each body region and the position of each 

exchanged object region, includes: under the condition that a distance between a position of a 

first body region and a position of a second exchanged object region is less than or equal to a 

second distance threshold, determining that the first body region is associated with the second 

exchanged object region, where the first body region is anyone of the body regions, and the 

second exchanged object region is anyone ofthe exchanged object regions. 
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In a possible implementation, the human-related target regions include face regions and 

hand regions, and the game-related target regions include exchanged object regions; 

the detecting the image to be processed to determine the multiple target regions in the 

image to be processed and the categories of the multiple target regions includes: detecting 

the image to be processed to determine the face regions, the hand regions, and the 

exchanged object regions in the image to be processed; 

the performing the target recognition on the multiple target regions respectively 

according to the categories of the multiple target regions, to obtain the recognition results of 

the multiple target regions, includes: performing face key point extraction on the face region, 

to obtain face key point information of the face region; and determining human identity 

information corresponding to the face region according to the face key point information; 

and 

the determining the association information among the target regions according to the 

position and/or recognition result of each target region, includes: determining the hand 

region associated with each face region according to the position of each face region and the 

position of each hand region; determining respectively human identity information 

corresponding to the hand region associated with each face region according to the human 

identity information corresponding to each face region; determining the exchanged object 

region associated with each hand region according to the position of each hand region and 

the position of each exchanged object region; and determining respectively human identity 

information corresponding to the exchanged object region associated with each hand region 

according to the human identity information corresponding to each hand region. 

In a possible implementation, the determining the hand region associated with each face 

region according to the position of each face region and the position of each hand region, 

includes: under the condition that a distance between a position of a second face region and 

a position of a first hand region is less than or equal to a third distance threshold, 

determining that the second face region is associated with the first hand region, where the 

second face region is anyone of the face regions, and the first hand region is anyone of the 

hand regions. 
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In a possible implementation, the human-related target regions include face regions, body 

regions, and hand regions, and the game-related target regions include exchanged object regions; 

the detecting the image to be processed to determine the multiple target regions in the image to 

be processed and the categories of the multiple target regions includes: detecting the image to be 

processed to determine the face regions, the body regions, the hand regions, and the exchanged 

object regions in the image to be processed; 

the performing the target recognition on the multiple target regions respectively according to 

the categories of the multiple target regions, to obtain the recognition results of the multiple 

target regions, includes: performing face key point extraction on the face region, to obtain face 

key point information of the face region; determining human identity information corresponding 

to the face region according to the face key point information; performing body key point 

extraction on the body region, to obtain body key point information of the body region; and 

performing hand key point extraction on the hand region, to obtain hand key point information of 

the hand region; and 

the determining the association information among the target regions according to the 

position and/or recognition result of each target region, includes: determining the face region 

associated with each body region according to the face key point information of each face region 

and the body key point information of each body region; determining respectively human 

identity information corresponding to the body region associated with each face region according 

to the human identity information corresponding to each face region; determining the body 

region associated with each hand region according to the body key point information of each 

body region and the hand key point information of each hand region; determining respectively 

human identity information corresponding to the hand region associated with each body region 

according to the human identity information corresponding to each body region; determining the 

exchanged object region associated with each hand region according to the position of each hand 

region and the position of each exchanged object region; and determining respectively human 

identity information corresponding to the exchanged object region associated with each hand 

region according to the human identity information corresponding to each hand region. 

In a possible implementation, the determining the face region associated with each body 

region according to the face key point information of each face region and the body key point 
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information of each body region, includes: under the condition that an area of an overlapped 

region between a region where the face key point information of a third face region is 

located and a region where the body key point information of a second body region is 

located is greater than or equal to a first area threshold, determining that the third face region 

is associated with the second body region, where the third face region is anyone of the face 

regions, and the second body region is anyone of the body regions. 

In a possible implementation, the determining the body region associated with each 

hand region according to the body key point information of each body region and the hand 

key point information of each hand region, includes: under the condition that body key point 

information of a third body region and hand key point information of a second hand region 

meet a preset condition, determining that the third body region is associated with the second 

hand region, where the third body region is anyone of the body regions, and the second 

hand region is anyone of the hand regions. 

In a possible implementation, the preset condition includes at least one of: an area of an 

overlapped region between a region where the body key point information of the third body 

region is located and a region where the hand key point information of the second hand 

region is located is greater than or equal to a second area threshold; a distance between a 

region where the body key point information of the third body region is located and a region 

where the hand key point information of the second hand region is located is less than or 

equal to a fourth distance threshold; and an included angle between a first connection line of 

the body key point information of the third body region and a second connection line of the 

hand key point information of the second hand region is less than or equal to an included 

angle threshold, where the first connection line is a connection line between an elbow key 

point and a hand key point in the body key point information of the third body region, and 

the second connection line is a connection line between hand key points in the hand key 

point information of the second hand region. 

In a possible implementation, the determining the exchanged object region associated 

with each hand region according to the position of each hand region and the position of each 

exchanged object region, includes: under the condition that a distance between a third hand 

region and a third exchanged object region is less than or equal to a fifth distance threshold, 
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determining that the third hand region is associated with the third exchanged object region, 

where the third hand region is anyone of the hand regions, and the third exchanged object region 

is anyone of the exchanged object regions. 

In a possible implementation, the game-related target regions further include exchanging 

object regions; 

the detecting the image to be processed to determine the multiple target regions in the image 

to be processed and the categories of the multiple target regions includes: detecting the image to 

be processed to determine the exchanged object regions and the exchanging object regions in the 

image to be processed; 

the performing the target recognition on the multiple target regions respectively according to 

the categories of the multiple target regions, to obtain the recognition results of the multiple 

target regions, includes: performing exchanged object recognition and classification on the 

exchanged object regions to obtain the position and category of each exchanged object in the 

exchanged object regions; and performing exchanging object recognition and classification on 

the exchanging object regions to obtain the category of each exchanging object in the 

exchanging object regions; 

where the method further includes: during an exchanging time period, according to category 

of each exchanging object in the exchanging object regions, determining a first total value of the 

exchanging objects in the exchanging object regions; during the exchanging time period, 

according to the position and category of each exchanged object in the exchanged object regions, 

determining a second total value of the exchanged objects in the exchanged object regions; and 

sending a second prompt message under the condition that the first total value is different from 

the second total value. 

In a possible implementation, the game-related target regions further include game playing 

regIOns, 

the detecting the image to be processed to determine the multiple target regions in the image 

to be processed and the categories of the multiple target regions includes: detecting the image to 

be processed, to determine the game playing regions in the image to be processed; and 

the performing the target recognition on the multiple target regions respectively according to 
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the categories of the multiple target regions, to obtain the recognition results of the multiple 

target regions, includes: performing card recognition and classification on the game playing 

regions, to obtain the position and category of each card in the game playing regions. 

In a possible implementation, the method further includes: during a card dealing stage, 

under the condition that the category of each card in the game playing regions is different 

from a preset category, sending a third prompt message. 

In a possible implementation, the method further includes: during the card dealing stage, 

under the condition that the position and category of each card in the game playing regions 

are different from a preset position and a present rule, sending a fourth prompt message. 

In a possible implementation, the method further includes: during a settling stage, 

according to the category of each card in the game playing regions, determining a game 

result; determining a personal settling rule according to the game result and the position of 

each personal-related exchanged object region; and determining each personal settling value 

according to each personal settling rule and a value of the exchanged object in each 

personal-related exchanged object region. 

According to an aspect of the present disclosure, an image processing apparatus is 

provided, including: a region determining module, configured to detect an image to be 

processed to determine multiple target regions in the image to be processed and categories of 

the multiple target regions, the image to be processed at least comprising a part of a human 

body and a part of an image on a game table, and the multiple target regions comprising 

human-related target regions and game-related target regions; a target recognizing module, 

configured to perform target recognition on the multiple target regions respectively 

according to the categories of the multiple target regions, to obtain recognition results of the 

multiple target regions; and a region associating module, configured to determine 

association information among the target regIOns according to the position and/or 

recognition result of each target region. 

In a possible implementation, after determining the association information among the 

target regions, the apparatus further includes: a behavior determining module, configured to 

determine whether a human behavior in the image to be processed conforms to a preset 
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behavior rule according to the association information among the target regions; and a first 

prompting module, configured to send a first prompt message under the condition that the human 

human behavior in the image to be processed does not conform to the preset behavior rule. 

In a possible implementation, the human-related target regions include face regions, and the 

game-related target regions include exchanged object regions; 

the region determining module includes a first determining sub-module, configured to detect 

the image to be processed to determine the face regions and the exchanged object regions in the 

image to be processed; 

the target recognizing module includes: a first extracting sub-module, configured to perform 

face key point extraction on the face region, to obtain face key point information of the face 

region; and a first identity determining sub-module, configured to determine human identity 

information corresponding to the face region according to the face key point information; and 

the region associating module includes: a first associating sub-module, configured to 

determine the face region associated with each exchanged object region according to the position 

of each face region and the position of each exchanged object region; and a second identity 

determining sub-module, configured to determine respectively human identity information 

corresponding to the exchanged object region associated with each face region according to the 

human identity information corresponding to each face region. 

In a possible implementation, the first associating sub-module is configured to: under the 

condition that a distance between a position of a first face region and a position of a first 

exchanged object region is less than or equal to a first distance threshold, determine that the first 

face region is associated with the first exchanged object region, where the first face region is any 

one of the face regions, and the first exchanged object region is anyone of the exchanged object 

regIOns. 

In a possible implementation, the human-related target regions include face regions and 

body regions, and the game-related target regions include exchanged object regions; 

the region determining module includes a second determining sub-module, configured to 

detect the image to be processed to determine the face regions, the body regions, and the 

exchanged object regions in the image to be processed; 
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the target recognizing module includes: a first extracting sub-module, configured to 

perform face key point extraction on the face region, to obtain face key point information of 

the face region; a first identity determining sub-module, configured to determine human 

identity information corresponding to the face region according to the face key point 

information; and a second extracting sub-module, configured to perform body key point 

extraction on the body region, to obtain body key point information of the body region; and 

the region associating module includes: a second associating sub-module, configured to 

determine the face region associated with each body region according to the face key point 

information of each face region and the body key point information of each body region; a 

third identity determining sub-module, configured to determine respectively human identity 

information corresponding to the body region associated with each face region according to 

the human identity information corresponding to each face region; a third associating 

sub-module, configured to determine the body region associated with each exchanged object 

region according to the position of each body region and the position of each exchanged 

object region; and a fourth identity determining sub-module, configured to determine 

respectively human identity information corresponding to the exchanged object region 

associated with each body region according to the human identity information corresponding 

to each body region. 

In a possible implementation, the third associating sub-module is configured to: under 

the condition that a distance between a position of a first body region and a position of a 

second exchanged object region is less than or equal to a second distance threshold, 

determine that the first body region is associated with the second exchanged object region, 

where the first body region is anyone of the body regions, and the second exchanged object 

region is anyone of the exchanged object regions. 

In a possible implementation, the human-related target regions include face regions and 

hand regions, and the game-related target regions include exchanged object regions; 

the region determining module includes a third determining sub-module, configured to 

detect the image to be processed to determine the face regions, the hand regions, and the 

exchanged object regions in the image to be processed; 
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CLAIMS 

1. An image processing method, comprising:

detecting an image to be processed to determine multiple target regions in the image to 

be processed and categories of the multiple target regions, the image to be processed at least 

comprising a part of a human body and a part of an image on a game table, and the multiple 

target regions comprising human-related target regions and game-related target regions; 

performing target recognition on the multiple target regions respectively according to the 

categories of the multiple target regions, to obtain recognition results of the multiple target 

regions; and 

determining association information among the target regions according to the position 

and/or recognition result of each target region, 

wherein the human-related target regions comprise face regions, body regions, and hand 

regions, and the game-related target regions comprise exchanged object regions; 

detecting the image to be processed to determine the multiple target regions in the image 

to be processed and the categories of the multiple target regions comprises: 

detecting the image to be processed to determine the face regions, the body regions, the 

hand regions, and the exchanged object regions in the image to be processed; 

performing the target recognition on the multiple target regions respectively according to 

the categories of the multiple target regions, to obtain the recognition results of the multiple 

target regions, comprises: 

performing face key point extraction on the face region, to obtain face key point 

information of the face region;  

determining human identity information corresponding to the face region according to 

the face key point information;  

performing body key point extraction on the body region, to obtain body key point 

information of the body region; and 

performing hand key point extraction on the hand region, to obtain hand key point 

information of the hand region; and 

determining the association information among the target regions according to the 
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position and/or recognition result of each target region, comprises: 

determining the face region associated with each body region according to the face 

key point information of each face region and the body key point information of each 

body region; 

determining respectively human identity information corresponding to the body 

region associated with each face region according to the human identity information 

corresponding to each face region; 

determining the body region associated with each hand region according to the body 

key point information of each body region and the hand key point information of each 

hand region; 

determining respectively human identity information corresponding to the hand 

region associated with each body region according to the human identity information 

corresponding to each body region; 

determining the exchanged object region associated with each hand region 

according to the position of each hand region and the position of each exchanged object 

region; and 

determining respectively human identity information corresponding to the 

exchanged object region associated with each hand region according to the human 

identity information corresponding to each hand region. 

2. The method according to claim 1, wherein after determining the association 

information among the target regions, the method further comprises: 

determining whether a human behavior in the image to be processed conforms to a 

preset behavior rule according to the association information among the target regions; 

and 

sending a first prompt message under the condition that the human behavior in the 

image to be processed does not conform to the preset behavior rule. 

 

3. The method according to claim 1, wherein determining the face region associated 

with each body region according to the face key point information of each face region 

and the body key point information of each body region, comprises: 

under the condition that an area of an overlapped region between a region where the 

MCSLLP



63 

 

face key point information of a first face region is located and a region where the body key 

point information of a first body region is located is greater than or equal to a first area 

threshold, determining that the first face region is associated with the first body region, 

wherein the first face region is any one of the face regions, and the first body region is 

any one of the body regions. 

4. The method according to claim 1, wherein determining the body region associated 

with each hand region according to the body key point information of each body region and 

the hand key point information of each hand region, comprises: 

under the condition that body key point information of a second body region and hand 

key point information of a first hand region meet a preset condition, determining that the 

second body region is associated with the first hand region, 

wherein the second body region is any one of the body regions, and the first hand region 

is any one of the hand regions, 

the preset condition comprises at least one of: 

an area of an overlapped region between a region where the body key point information 

of the second body region is located and a region where the hand key point information of the 

first hand region is located is greater than or equal to a second area threshold; 

a distance between a region where the body key point information of the second body 

region is located and a region where the hand key point information of the first hand region is 

located is less than or equal to a first distance threshold; and 

an included angle between a first connection line of the body key point information of 

the second body region and a second connection line of the hand key point information of the 

first hand region is less than or equal to an included angle threshold, 

wherein the first connection line is a connection line between an elbow key point and a 

hand key point in the body key point information of the second body region, and the second 

connection line is a connection line between hand key points in the hand key point 

information of the first hand region. 

5. The method according to any one of claims 1 to 4, wherein determining the exchanged 

object region associated with each hand region according to the position of each hand region 

and the position of each exchanged object region, comprises: 

under the condition that a distance between a second hand region and a first exchanged 
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object region is less than or equal to a second distance threshold, determining that the 

second hand region is associated with the first exchanged object region, 

wherein the second hand region is any one of the hand regions, and the first 

exchanged object region is any one of the exchanged object regions. 

6. The method according to any one of claims 1 to 5, wherein the game-related 

target regions further comprise exchanging object regions; 

detecting the image to be processed to determine the multiple target regions in the 

image to be processed and the categories of the multiple target regions comprises: 

detecting the image to be processed to determine the exchanged object regions and 

the exchanging object regions in the image to be processed; 

performing the target recognition on the multiple target regions respectively 

according to the categories of the multiple target regions, to obtain the recognition results 

of the multiple target regions, comprises: 

performing exchanged object recognition and classification on the exchanged object 

regions to obtain the position and category of each exchanged object in the exchanged 

object regions; and 

performing exchanging object recognition and classification on the exchanging 

object regions to obtain the category of each exchanging object in the exchanging object 

regions; 

wherein the method further comprises: 

during an exchanging time period, according to category of each exchanging object 

in the exchanging object regions, determining a first total value of the exchanging 

objects in the exchanging object regions; 

during the exchanging time period, according to the position and category of each 

exchanged object in the exchanged object regions, determining a second total value of 

the exchanged objects in the exchanged object regions; and 

sending a second prompt message under the condition that the first total value is 

different from the second total value. 

7. The method according to any one of claims 1 to 6, wherein the game-related 

target regions further comprise game playing regions, 
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detecting the image to be processed to determine the multiple target regions in the image 

to be processed and the categories of the multiple target regions comprises: 

detecting the image to be processed, to determine the game playing regions in the image 

to be processed; and 

performing the target recognition on the multiple target regions respectively according to 

the categories of the multiple target regions, to obtain the recognition results of the multiple 

target regions, comprises: 

performing card recognition and classification on the game playing regions, to obtain the 

position and category of each card in the game playing regions. 

8. The method according to claim 7, further comprising: 

during a card dealing stage, under the condition that the category of each card in the 

game playing regions is different from a preset category, sending a third prompt message.  

9. The method according to claim 7, further comprising: 

during a card dealing stage, under the condition that the position and category of each 

card in the game playing regions are different from a preset position and a present rule, 

sending a fourth prompt message.  

10. The method according to any one of claims 7 to 9, wherein the method further 

comprises: 

during a settling stage, according to the category of each card in the game playing 

regions, determining a game result; 

determining a personal settling rule according to the game result and the position of each 

personal-related exchanged object region; and 

determining each personal settling value according to each personal settling rule and a 

value of the exchanged object in each personal-related exchanged object region. 

11. An image processing apparatus, comprising: 

a region determining module, configured to detect an image to be processed to determine 

multiple target regions in the image to be processed and categories of the multiple target 

regions, the image to be processed at least comprising a part of a human body and a part of an 

image on a game table, and the multiple target regions comprising human-related target 

regions and game-related target regions; 
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a target recognizing module, configured to perform target recognition on the 

multiple target regions respectively according to the categories of the multiple target 

regions, to obtain recognition results of the multiple target regions; and 

a region associating module, configured to determine association information 

among the target regions according to the position and/or recognition result of each 

target region, 

wherein the human-related target regions comprise face regions, body regions, and 

hand regions, and the game-related target regions comprise exchanged object regions; 

the region determining module comprises a first determining sub-module which is 

configured to detect the image to be processed to determine the face regions, the body 

regions, the hand regions, and the exchanged object regions in the image to be 

processed; 

the target recognizing module comprises:  

a first extracting sub-module, configured to perform face key point extraction on the 

face region, to obtain face key point information of the face region;  

a first identity determining sub-module, configured to determine human identity 

information corresponding to the face region according to the face key point information;  

a second extracting sub-module, configured to perform body key point extraction on 

the body region, to obtain body key point information of the body region; and 

a third extracting sub-module, configured to perform hand key point extraction on 

the hand region, to obtain hand key point information of the hand region; and 

the region associating module comprises: 

a first associating sub-module, configured to determine the face region associated 

with each body region according to the face key point information of each face region 

and the body key point information of each body region; 

a second identity determining sub-module, configured to determine respectively 

human identity information corresponding to the body region associated with each face 

region according to the human identity information corresponding to each face region; 

a second associating sub-module, configured to determine the body region 

associated with each hand region according to the body key point information of each 

body region and the hand key point information of each hand region; 
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a third identity determining sub-module, configured to determine respectively human 

identity information corresponding to the hand region associated with each body region 

according to the human identity information corresponding to each body region; 

a third associating sub-module, configured to determine the exchanged object region 

associated with each hand region according to the position of each hand region and the 

position of each exchanged object region; and 

a fourth identity determining sub-module, configured to determine respectively human 

identity information corresponding to the exchanged object region associated with each hand 

region according to the human identity information corresponding to each hand region. 

12. An electronic device, comprising: 

a processor; and 

a memory configured to store processor-executable instructions, 

wherein the processor is configured to: invoke the instructions stored in the memory to 

execute the method according to any one of claims 1 to 10. 

13. A computer readable storage medium having computer program instructions stored 

thereon, wherein when the computer program instructions are executed by a processor, the 

method according to any one of claims 1 to 10 is implemented. 

 

 

MCSLLP




