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OVERCROWDING PREDICTION METHODS AND APPARATUSES 

 

CROSS REFERENCE TO RELATED APPLICATIONS 

[0001] This application claims priority to Chinese Patent Application No. 

202010510936.4 entitled “OVERCROWDING PREDICTION METHODS AND 

APPARATUSES, ELECTRONIC DEVICES AND STORAGE MEDIA” filed on June 08, 

2020, the entire content of which is incorporated herein by reference. 

 

TECHNICAL FIELD 

[0002] The present disclosure relates to the field of computer visions, and in particular to 

overcrowding prediction methods and overcrowding prediction apparatuses. 

 

BACKGROUND 

[0003] Crowd density detection is to detect whether a number of persons in a closed area 

reaches a limit by an image recognition technology. When it is determined that the closed 

area is overcrowded, an official may be noted to limit a flow rate of persons entering the 

closed area, so as to prevent dangerous events. 

 

SUMMARY 

[0004] According to a first aspect of the present disclosure, there is provided an 

overcrowding prediction method which is applied to a server. The method includes: 

obtaining a plurality of images of at least one checkpoint of a monitored area; according to 

the plurality of images of the at least one checkpoint of the monitored area, determining a 

number of already-accommodated persons in the monitored area and a net inflow rate of 

persons to the monitored area; and according to the number of already-accommodated 

persons in the monitored area, a number of accommodatable persons in the monitored area 

and the net inflow rate of persons to the monitored area, determining an overcrowding 

time of the monitored area. 

[0005] In an implementation, according to the plurality of images of the at least one 

checkpoint of the monitored area, determining the number of already-accommodated 

persons in the monitored area, includes: identifying a number of persons entering the 

monitored area and a number of persons leaving the monitored area from the plurality of 

images of the at least one checkpoint of the monitored area; according to the number of 
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persons entering the monitored area and the number of persons leaving the monitored area, 

determining the number of already-accommodated persons in the monitored area. 

[0006] In an implementation, according to the plurality of images of the at least one 

checkpoint of the monitored area, determining the net inflow rate of persons to the 

monitored area, includes: identifying a number of persons entering the monitored area and 

a number of persons leaving the monitored area within a target time period from the 

plurality of images of the at least one checkpoint of the monitored area; according to the 

number of persons entering the monitored area and the number of persons leaving the 

monitored area within the target time period, determining an inflow rate of persons at the 

at least one checkpoint and an outflow rate of persons at the at least one checkpoint; and 

according to the inflow rate of persons at the at least one checkpoint and the outflow rate 

of persons at the at least one checkpoint, determining the net inflow rate of persons to the 

monitored area. 

[0007] In an implementation, according to the plurality of images of the at least one 

checkpoint of the monitored area, determining the net inflow rate of persons to the 

monitored area, includes: identifying a number of persons entering the monitored area and 

a number of persons leaving the monitored area within a target time period from the 

plurality of images of the at least one checkpoint of the monitored area; according to the 

number of persons entering the monitored area and the number of persons leaving the 

monitored area within the target time period, determining a net inflow number of persons 

to the monitored area; and according to the net inflow number of persons to the monitored 

area, determining the net inflow rate of persons to the monitored area. 

[0008] In an implementation, according to the number of already-accommodated persons 

in the monitored area, the number of accommodatable persons in the monitored area and 

the net inflow rate of persons to the monitored area, determining the overcrowding time of 

the monitored area, includes: according to the number of already-accommodated persons 

in the monitored area and the number of accommodatable persons in the monitored area, 

determining a number of remaining accommodatable persons in the monitored area; 

according to the number of remaining accommodatable persons in the monitored area and 

the net inflow rate of persons to the monitored area, determining the overcrowding time of 

the monitored area. 

[0009] In an implementation, before determining the overcrowding time of the 

monitored area, the method further includes: determining the monitored area is at a risk of 
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overcrowding in response to the net inflow rate of persons to the monitored area is 

positive. 

[0010] In an implementation, before determining the overcrowding time of the 

monitored area, the method further includes: determining the monitored area is not at a 

risk of overcrowding in response to the net inflow rate of persons to the monitored area is 

negative. 

[0011] In an implementation, after determining the overcrowding time of the monitored 

area, the method further includes: sending the overcrowding time of the monitored area to 

a terminal device. 

[0012] In an implementation, if the monitored area includes a plurality of checkpoints, 

according to the plurality of images of the at least one checkpoint of the monitored area, 

determining the number of already-accommodated persons in the monitored area, includes: 

for each of the plurality of checkpoints, from a plurality of images of the checkpoint, 

identifying a number of persons entering the monitored area via the checkpoint and a 

number of persons leaving the monitored area via the checkpoint; according to the number 

of persons entering the monitored area via the checkpoint and the number of persons 

leaving the monitored area via the checkpoint, determining a net inflow number of persons 

at the checkpoint; and obtaining the number of already-accommodated persons in the 

monitored area by adding up the net inflow numbers of persons at all of the checkpoints. 

[0013] In an implementation, if the monitored area includes a plurality of checkpoints, 

according to the plurality of images of the at least one checkpoint of the monitored area, 

determining the number of already-accommodated persons in the monitored area, includes: 

for each of the plurality of checkpoints, from a plurality of images of the checkpoint, 

identifying a number of persons entering the monitored area via the checkpoint and a 

number of persons leaving the monitored area via the checkpoint; obtaining a total number 

of persons entering the monitored area by adding up the numbers of persons entering the 

monitored area via all of the checkpoints; obtaining a total number of persons leaving the 

monitored area by adding up the numbers of persons leaving the monitored area via all of 

the checkpoints; determining the number of already-accommodated persons in the 

monitored area by subtracting the total number of persons leaving the monitored area from 

the total number of persons entering the monitored area. 

[0014] In an implementation, if the monitored area includes a plurality of checkpoints, 

according to the plurality of images of the at least one checkpoint of the monitored area, 
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determining the net inflow rate of persons to the monitored area, includes: for each of the 

plurality of checkpoints, identifying a number of persons entering the monitored area via 

the checkpoint and a number of persons leaving the monitored area via the checkpoint 

within a target time period from a plurality of images of the checkpoint; obtaining an 

inflow rate of persons at the checkpoint by dividing the number of persons entering the 

monitored area via the checkpoint with a time length of the target time period; and 

obtaining an outflow rate of persons at the checkpoint by dividing the number of persons 

leaving the monitored area via the checkpoint with the time length of the target time 

period; obtaining an inflow rate of persons to the monitored area by adding up the inflow 

rates of persons at all of the checkpoints; obtaining an outflow rate of persons from the 

monitored area by adding up the outflow rates of persons at all of the checkpoints; and 

determining the net inflow rate of persons to the monitored area by subtracting the outflow 

rate of persons from the monitored area from the inflow rate of persons to the monitored 

area. 

[0015] In an implementation, if the monitored area includes a plurality of checkpoints, 

according to the plurality of images of the at least one checkpoint of the monitored area, 

determining the net inflow rate of persons to the monitored area, includes: for each of the 

plurality of checkpoints, identifying a number of persons entering the monitored area via 

the checkpoint and a number of persons leaving the monitored area via the checkpoint 

within a target time period from a plurality of images of the checkpoint; obtaining an 

inflow rate of persons at the checkpoint by dividing the number of persons entering the 

monitored area via the checkpoint with a time length of the target time period; obtaining 

an outflow rate of persons at the checkpoint by dividing the number of persons leaving the 

monitored area via the checkpoint with the time length of the target time period; and 

obtaining a net inflow rate of persons at the checkpoint by subtracting the outflow rate of 

persons at the checkpoint from the inflow rate of persons at the checkpoint; and 

determining the net inflow rate of persons to the monitored area by adding up the net 

inflow rates of persons at all of the checkpoints. 

[0016] According to a second aspect of the present disclosure, there is provided an 

overcrowding prediction apparatus. The apparatus includes: an obtaining module, 

configured to obtain a plurality of images of at least one checkpoint of a monitored area; a 

first determining module, configured to, according to the plurality of images of the at least 

one checkpoint of the monitored area, determine a number of already-accommodated 
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persons in the monitored area and a net inflow rate of persons to the monitored area; a 

second determining module, configured to, according to the number of 

already-accommodated persons in the monitored area, a number of accommodatable 

persons in the monitored area and the net inflow rate of persons to the monitored area, 

determine an overcrowding time of the monitored area. 

[0017] In an implementation, the first determining module is configured to: identify a 

number of persons entering the monitored area and a number of persons leaving the 

monitored area from the plurality of images of the at least one checkpoint of the monitored 

area; according to the number of persons entering the monitored area and the number of 

persons leaving monitored area, determine the number of already-accommodated persons 

in the monitored area. 

[0018] In an implementation, the first determining module is configured to: identify a 

number of persons entering the monitored area and a number of persons leaving the 

monitored area within a target time period from the plurality of images of the at least one 

checkpoint of the monitored area; according to the number of persons entering the 

monitored area and the number of persons leaving the monitored area within the target 

time period, determine an inflow rate of persons at the at least one checkpoint and an 

outflow rate of persons at the at least one checkpoint; and according to the inflow rate of 

persons at the at least one checkpoint and the outflow rate of persons at the at least one 

checkpoint, determine the net inflow rate of persons to the monitored area. 

[0019] In an implementation, the second determining module is configured to: according 

to the number of already-accommodated persons in the monitored area and the number of 

accommodatable persons in the monitored area, determine a number of remaining 

accommodatable persons in the monitored area; and according to the number of remaining 

accommodatable persons in the monitored area and the net inflow rate of persons to the 

monitored area, determine the overcrowding time of the monitored area. 

[0020] In an implementation, the apparatus further includes a third determining module, 

configured to determine the monitored area is at a risk of overcrowding in response to the 

net inflow rate of persons to the monitored area is positive. 

[0021] In an implementation, the third determining module is further configured to: 

determine the monitored area is not at a risk of overcrowding in response to the net inflow 

rate of persons to the monitored area is negative. 
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[0022] In an implementation, the apparatus further includes a sending module, 

configured to send the overcrowding time of the monitored area to a terminal device. 

[0023] According to a third aspect of the present disclosure, there is provided an 

electronic device including a memory and a processor, where the memory is configured to 

store instructions executable by the processor; and the processor is configured to perform 

various optional overcrowding prediction methods of the first aspect of the present 

disclosure by executing the executable instructions. 

[0024] According to a fourth aspect of the present disclosure, there is provided a storage 

medium storing computer programs thereon, where the computer programs implement 

various optional overcrowding prediction methods of the first aspect when executed by a 

processor. 

[0025] According to a fifth aspect of the present disclosure, there is provided a computer 

program, where when executing the computer program, a processor implements various 

optional overcrowding prediction methods of the first aspect. 

 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0026] To describe the embodiments of the present disclosure more clearly, the 

accompanying drawings involved in the embodiments are briefly introduced. Apparently, 

the accompanying drawings described below are some embodiments of the present 

disclosure. Those skilled in the art may obtain other drawings based on these drawings 

without making creative work. 

[0027] FIG. 1 is a schematic diagram illustrating an application scenario of an 

overcrowding prediction method according to an embodiment of the present disclosure. 

[0028] FIG. 2 is a flowchart illustrating an overcrowding prediction method according to 

an embodiment of the present disclosure. 

[0029] FIG. 3 is a flowchart illustrating another overcrowding prediction method 

according to an embodiment of the present disclosure. 

[0030] FIG. 4 is a flowchart illustrating yet another overcrowding prediction method 

according to an embodiment of the present disclosure. 

[0031] FIG. 5 is a structural schematic diagram illustrating an overcrowding prediction 

apparatus according to an embodiment of the present disclosure. 

[0032] FIG. 6 is a structural schematic diagram illustrating an electronic device 

according to an embodiment of the present disclosure. 
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DETAILED DESCRIPTION OF THE EMBODIMENTS 

[0033] The embodiments of the present disclosure will be fully and clearly described 

below in combination with the accompanying drawings in the embodiments of the present 

disclosure. Obviously, the described embodiments are merely some embodiments of the 

present disclosure rather than all embodiments. All other embodiments obtained by those 

skilled in the art based on these embodiments of the present disclosure without making 

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

[0034] Generally, by performing recognition on images of a closed area, a current 

number of persons inside the closed area can be determined based on a crowd counting 

method. However, only determining the current number of persons inside the closed area, 

it may not be enough to predict an overcrowding time of the closed area accurately and 

thus it is impossible to take some measures in advance to prevent overcrowding. 

[0035] The embodiments of the present disclosure provide overcrowding prediction 

methods and overcrowding prediction apparatuses, so as to solve the problem that an 

overcrowding time of a closed area cannot be accurately predicted. In the present 

disclosure, based on a number of already-accommodated persons in a monitored area, a 

number of accommodatable persons in the monitored area and a net inflow rate of persons 

to the monitored area, an overcrowding time of the monitored area may be determined, 

thereby improving the prediction accuracy of the overcrowding time/the time at which 

overcrowding will occur. 

[0036] An application scenario of the embodiments of the present disclosure will be 

described below. 

[0037] FIG. 1 is a schematic diagram illustrating an application scenario of an 

overcrowding prediction method according to an embodiment of the present disclosure. As 

shown in FIG. 1, images of at least one checkpoint of a monitored area may be acquired in 

real time by at least one image acquisition device 101 and then sent to a server 102. The 

server 102 determines whether the monitored area is at a risk of overcrowding according 

to a plurality of images of the at least one checkpoint of the monitored area, and if the 

monitored area is at the risk of overcrowding, the server 102 may further determine an 

overcrowding time/a time at which overcrowding will occur. Next, the server 102 may 

send the overcrowding time to a terminal device 103, such that a manager may take 
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measures to prevent overcrowding based on the overcrowding time displayed on the 

terminal device 103. 

[0038] The at least one image acquisition device 101 each may include a camera 

component such as a camera. 

[0039] The server 102 may be a server or a server in a cloud service platform. The server 

102 may receive images of the at least one checkpoint of the monitored area from the at 

least one image acquisition device 101 and send an overcrowding time to the terminal 

device 103. 

[0040] The terminal device 103 may be a mobile phone, a tablet computer (pad), a 

computer with wireless transceiving function, a virtual reality (VR) terminal device, an 

augmented reality (AR) terminal device, a wireless terminal in industrial control, a 

wireless terminal in self driving, a wireless terminal in a remote medical surgery, a 

wireless terminal in a smart grid, a wireless terminal in a smart home and the like. In the 

embodiments of the present disclosure, an apparatus for implementing the function of the 

terminal may be a terminal or an apparatus supporting the terminal to implement the 

function, for example, a chip system. The apparatus may be installed in a terminal. In the 

embodiments of the present disclosure, the chip system may be composed of chips or 

include a chip and other discrete devices. 

[0041] The monitored area may be a closed area such as a building, a park and a library. 

[0042] It is noted that the application scenario of the embodiments of the present 

disclosure may be the application scenario shown in FIG. 1 but not limited thereto. The 

embodiments of the present disclosure may be further applied to other scenarios requiring 

overcrowding prediction. 

[0043] It may be understood that the above overcrowding prediction method may be 

implemented by an overcrowding prediction apparatus provided by the embodiments of 

the present disclosure, and the overcrowding prediction apparatus may be a part or all of a 

particular device, for example, may be a server or a processor in the server. 

[0044] With a server installed or integrated with relevant execution codes as an example, 

the embodiments of the present disclosure are described in details below. The following 

several embodiments may be mutually combined and those same or similar concepts or 

processes may no longer be redundantly described in some embodiments. 
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[0045] FIG. 2 is a flowchart illustrating an overcrowding prediction method according to 

an embodiment of the present disclosure. In the embodiment, the execution subject is a 

server. As shown in FIG. 2, the method includes steps S201-S203. 

[0046] S201, a plurality of images of at least one checkpoint of a monitored area are 

obtained. 

[0047] The monitored area may be a closed area such as a building, a park and a library. 

The at least one checkpoint each may be an exit or entrance of the monitored area. 

[0048] In some embodiments, an image acquisition device may be disposed at the 

checkpoint of the monitored area to acquire images of the checkpoint of the monitored 

area in real time and send the images of the checkpoint of the monitored area to a server, 

such that the server stores the images of the checkpoint of the monitored area in its 

memory. When it is necessary to predict an overcrowding time/a time at which 

overcrowding will occur, the server may extract a plurality of images of the checkpoint of 

the monitored area from the memory. 

[0049] Furthermore, a number of the at least one checkpoint of the monitored area is not 

limited in the embodiments of the present disclosure, which may be one or more. When 

the monitored area includes a plurality of checkpoints, the server needs to obtain a 

plurality of images of the plurality of checkpoints. 

[0050] S202, a number of already-accommodated persons in the monitored area and a 

net inflow rate of persons to the monitored area are determined according to the plurality 

of images of the at least one checkpoint of the monitored area. 

[0051] In this step, after obtaining the plurality of images of the at least one checkpoint 

of the monitored area, the server may determine the number of already-accommodated 

persons in the monitored area and the net inflow rate of persons to the monitored area 

according to the plurality of images of the at least one checkpoint of the monitored area. 

[0052] The net inflow rate of persons may be a difference between an inflow rate of 

persons and an outflow rate of persons. 

[0053] The manner in which the number of already-accommodated persons in the 

monitored area is determined is not limited in the embodiments of the present disclosure. 

In some embodiments, the server may firstly identify a number of persons entering the 

monitored area and a number of persons leaving the monitored area from the plurality of 

images of the at least one checkpoint of the monitored area. Next, the server determines 

the number of already-accommodated persons in the monitored area according to the 
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number of persons entering the monitored area and the number of persons leaving the 

monitored area. If the monitored area includes a plurality of checkpoints, the server may 

determine a net inflow number of persons at each checkpoint according to a number of 

persons entering the monitored area via each checkpoint and a number of persons leaving 

the monitored area via each checkpoint, and then obtain the number of 

already-accommodated persons in the monitored area by adding up the net inflow numbers 

of persons at all of the checkpoints. Alternatively, the server may obtain a total number of 

persons entering the monitored area by adding up the numbers of persons entering the 

monitored area via all of the checkpoints, and obtain a total number of persons leaving the 

monitored area by adding up the numbers of persons leaving the monitored area via all of 

the checkpoints. Finally, the server may determine the number of already-accommodated 

persons in the monitored area by subtracting the total number of persons leaving the 

monitored area from the total number of persons entering the monitored area. 

[0054] It is noted that the manner in which the number of persons entering the monitored 

area and the number of persons leaving the monitored area are determined is not limited in 

the embodiments of the present disclosure, and therefore any available image recognition 

technology may be employed. In some implementations, the number of persons entering 

the monitored area and the number of persons leaving the monitored area may be 

determined by a cross-line counting method. 

[0055] Furthermore, the manner in which the net inflow rate of persons to the monitored 

area is determined is not limited in the embodiments of the present disclosure. In some 

embodiments, the server may firstly identify a number of persons entering the monitored 

area and a number of persons leaving the monitored area within a target time period from 

a plurality of images of the at least one checkpoint of the monitored area, and then 

determine an inflow rate of persons at the at least one checkpoint and an outflow rate of 

persons at the at least one checkpoint according to the number of persons entering the 

monitored area and the number of persons leaving the monitored area within the target 

time period. Next, the server determines the net inflow rate of persons to the monitored 

area according to the inflow rate of persons at the at least one checkpoint and the outflow 

rate of persons at the at least one checkpoint. 

[0056] In some embodiments, the server may firstly identify a number of persons 

entering the monitored area and a number of persons leaving the monitored area within a 

target time period from a plurality of images of the at least one checkpoint of the 
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monitored area, and then determine a net inflow number of persons to the monitored area 

according to the number of persons entering the monitored area and the number of persons 

leaving the monitored area within the target time period. Next, the server determines the 

net inflow rate of persons to the monitored area according to the net inflow number of 

persons to the monitored area. 

[0057] In the present disclosure, a time length of the target time period is not limited. 

Therefore, the target time period may be a time period with a time point at which an 

overcrowding time is detected (referred to as detection time point) as ending time point. 

Illustratively, the target time period may be 60 seconds prior to the detection time point, or 

120 seconds prior to the detection time point. 

[0058] S203, an overcrowding time of the monitored area is determined according to the 

number of already-accommodated persons in the monitored area, a number of 

accommodatable persons in the monitored area and the net inflow rate of persons to the 

monitored area. 

[0059] In this step, after determining the number of already-accommodated persons in 

the monitored area and the net inflow rate of persons to the monitored area, the server may 

determine the overcrowding time of the monitored area according to the number of 

already-accommodated persons in the monitored area, the number of accommodatable 

persons in the monitored area and the net inflow rate of persons to the monitored area. 

[0060] The number of accommodatable persons in the monitored area may be preset, and 

the number of accommodatable persons in the monitored area is not limited in the present 

disclosure. Illustratively, the number of accommodatable persons may be predicted based 

on an occupation land area of the monitored area, a large number of accommodatable 

persons may be set for a monitored area with a large occupation land area and a small 

number of accommodatable persons may be set for a monitored area with a small 

occupation land area. 

[0061] In some embodiments, the server may determine a number of remaining 

accommodatable persons in the monitored area according to the number of 

already-accommodated persons in the monitored area and the number of accommodatable 

persons in the monitored area. Next, the server may determine the overcrowding time of 

the monitored area according to the number of remaining accommodatable persons in the 

monitored area and the net inflow rate of persons to the monitored area. 
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[0062] In an implementation, before determining the overcrowding time of the 

monitored area, the server may further detect the net inflow rate of persons to the 

monitored area. If the net inflow rate of persons to the monitored area is negative, it 

indicates that more people leave the monitored area than enter the monitored area. In this 

case, the server may determine that the monitored area is not at the risk of overcrowding. 

As a result, the server no longer needs to determine the overcrowding time. If the net 

inflow rate of persons to the monitored area is positive, it indicates that more people enter 

the monitored area than leave the monitored area. In this case, the server determines that 

the monitored area is at the risk of overcrowding, and thus needs to determine the 

overcrowding time. 

[0063] Further, in some embodiments, if the number of already-accommodated persons 

in the monitored area is greater than the number of accommodatable persons in the 

monitored area, the server may determine the monitored area is already overcrowded. 

[0064] In an implementation, after determining the overcrowding time of the monitored 

area, the server may send the overcrowding time of the monitored area to a terminal 

device, such that the terminal device displays the overcrowding time and sends an 

overcrowding prompt to a manager. In this way, the manager may take measures in time to 

prevent overcrowding. 

[0065] In the overcrowding prediction method provided by the embodiments of the 

present disclosure, firstly, a plurality of images of at least one checkpoint of a monitored 

area are obtained; and then a number of already-accommodated persons in the monitored 

area and a net inflow rate of persons to the monitored area are determined according to the 

plurality of images of the at least one checkpoint of the monitored area; and finally, a 

overcrowding time of the monitored area is determined according to the number of 

already-accommodated persons in the monitored area, a number of accommodatable 

persons in the monitored area and the net inflow rate of persons to the monitored area. In 

the present disclosure, the overcrowding time/the time at which overcrowding will occur 

can be predicted based on the number of already-accommodated persons in the monitored 

area, the number of accommodatable persons in the monitored area and the net inflow rate 

of persons to the monitored area, thereby improving the prediction accuracy of the time at 

which overcrowding will occur. 

[0066] Based on the above embodiments, descriptions are made below as to how to 

determine the number of already-accommodated persons in the monitored area and the net 
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inflow rate of persons to the monitored area. FIG. 3 is a flowchart illustrating another 

overcrowding prediction method according to an embodiment of the present disclosure. In 

the embodiment, the execution subject is a server. As shown in FIG. 3, the method 

includes steps S301-S306. 

[0067] S301, a plurality of images of at least one checkpoint of a monitored area are 

obtained. 

[0068] Reference may be made to the step S201 shown in FIG. 2 for understanding the 

step S301 and thus relevant contents will not be repeated herein. 

[0069] S302, a number of persons entering the monitored area and a number of persons 

leaving the monitored area are identified from the plurality of images of the at least one 

checkpoint of the monitored area. 

[0070] In the embodiments of the present disclosure, no limitation is made to how to 

identify the number of persons entering the monitored area and the number of persons 

leaving the monitored area from the plurality of images of the at least one checkpoint of 

the monitored area. Thus, any available image recognition technology may be employed. 

In some embodiments, the number of persons entering the monitored area and the number 

of persons leaving the monitored area may be determined based on a cross-line counting 

method. 

[0071] It is noted that the number of persons entering the monitored area and the number 

of persons leaving the monitored area may be counted from a preset time point until a time 

point at which the overcrowding time is detected. In the embodiments of the present 

disclosure, no limitation is made to the preset time point. Illustratively, the preset time 

point may be 3 o’clock PM each day. 

[0072] S303, a number of already-accommodated persons in the monitored area is 

determined according to the number of persons entering the monitored area and the 

number of persons leaving the monitored area. 

[0073] Illustratively, the server may obtain the number of already-accommodated 

persons in the monitored area by subtracting the number of persons leaving the monitored 

area from the number of persons entering the monitored area. 

[0074] In some embodiments, if the monitored area includes a plurality of checkpoints, 

the server may, for each of the plurality of checkpoints, firstly identify a number of 

persons entering the monitored area via the checkpoint and a number of persons leaving 

the monitored area via the checkpoint from a plurality of images of the checkpoint. Next, 
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the server may determine a net inflow number of persons at the checkpoint by subtracting 

the number of persons leaving the monitored area via the checkpoint from the number of 

persons entering the monitored area via the checkpoint. Finally, the server may obtain the 

number of already-accommodated persons in the monitored area by adding up the net 

inflow numbers of persons at all of the checkpoints. 

[0075] In some other embodiments, if the monitored area includes a plurality of 

checkpoints, the server may, for each of the plurality of checkpoints, firstly identify a 

number of persons entering the monitored area via the checkpoint and a number of persons 

leaving the monitored area via the checkpoint from a plurality of images of the checkpoint. 

Next, the server may obtain a total number of persons entering the monitored area by 

adding up the numbers of persons entering the monitored area via all of the checkpoints; 

and obtain a total number of persons leaving the monitored area by adding up the numbers 

of persons leaving the monitored area via all of the checkpoints. Finally, the server may 

determine the number of already-accommodated persons in the monitored area by 

subtracting the total number of persons leaving the monitored area from the total number 

of persons entering the monitored area. 

[0076] S304, an inflow rate of persons at the at least one checkpoint and an outflow rate 

of persons at the at least one checkpoint are determined according to a number of persons 

entering the monitored area and a number of persons leaving the monitored area within a 

target time period. 

[0077] In the present disclosure, a time length of the target time period is not limited. 

Therefore, the target time period may be a time period with the detection time point as 

ending time point. Illustratively, the target time period may be 60 seconds prior to the 

detection time point, or 120 seconds prior to the detection time point. 

[0078] Illustratively, if the monitored area includes a plurality of checkpoints, for each of 

the plurality of checkpoints, the server may identify a number of persons entering the 

monitored area via the checkpoint and a number of persons leaving the monitored area via 

the checkpoint within a target time period from a plurality of images of the checkpoint. 

The server may obtain an inflow rate of persons at the checkpoint by dividing the number 

of persons entering the monitored area via the checkpoint with a time length of the target 

time period. And the server may obtain an outflow rate of persons at the checkpoint by 

dividing the number of persons leaving the monitored area via the checkpoint with the 

time length of the target time period. 
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[0079] S305, a net inflow rate of persons to the monitored area is determined according 

to the inflow rate of persons at the at least one checkpoint and the outflow rate of persons 

at the at least one checkpoint. 

[0080] In this step, after determining the inflow rate of persons at the at least one 

checkpoint and the outflow rate of persons at the at least one checkpoint, the server may 

determine the net inflow rate of persons to the monitored area according to the inflow rate 

of persons at the at least one checkpoint and the outflow rate of persons at the at least one 

checkpoint. 

[0081] In some embodiments, if the monitored area includes a plurality of checkpoints, 

the server may obtain an inflow rate of persons to the monitored area by adding up the 

inflow rates of persons at all of the checkpoints, and obtain an outflow rate of persons 

from the monitored area by adding up the outflow rates of persons at all of the checkpoints. 

Next, the server may determine the net inflow rate of persons to the monitored area by 

subtracting the outflow rate of persons from the monitored area from the inflow rate of 

persons to the monitored area. 

[0082] In some other embodiments, if the monitored area includes a plurality of 

checkpoints, for each of the plurality of checkpoints, the server may obtain a net inflow 

rate of persons at the checkpoint by subtracting an outflow rate of persons at the 

checkpoint from an inflow rate of persons at the checkpoint. Next, the server may 

determine the net inflow rate of persons to the monitored area by adding up the net inflow 

rates of persons at all of the checkpoints. 

[0083] S306, an overcrowding time of the monitored area is determined according to the 

number of already-accommodated persons in the monitored area, the number of 

accommodatable persons in the monitored area and the net inflow rate of persons to the 

monitored area. 

[0084] Reference may be made to the step S203 shown in FIG. 2 for understanding the 

step S306 and thus relevant contents will not be repeated herein. 

[0085] Based on the above embodiments, descriptions are made below to how to 

determine the overcrowding time of the monitored area. FIG. 4 is a flowchart illustrating 

yet another overcrowding prediction method according to an embodiment of the present 

disclosure. In the embodiment, the execution subject is a server. As shown in FIG. 4, the 

method includes steps S401-S404. 
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[0086] S401, a plurality of images of at least one checkpoint of a monitored area are 

obtained. 

[0087] S402, a number of already-accommodated persons in the monitored area and a 

net inflow rate of persons to the monitored area are determined according to the plurality 

of images of the at least one checkpoint of the monitored area. 

[0088] Reference may be made to steps S201-S202 shown in FIG. 2 for understanding 

the steps S401-S402 and thus relevant contents will not be repeated herein. 

[0089] S403, a number of remaining accommodatable persons in the monitored area is 

determined according to the number of already-accommodated persons in the monitored 

area and a number of accommodatable persons in the monitored area. 

[0090] Illustratively, the server may obtain the number of remaining accommodatable 

persons in the monitored area by subtracting the number of already-accommodated 

persons Cnt_cur in the monitored area from the number of accommodatable persons 

Cnt_thresh in the monitored area. 

[0091] S404, an overcrowding time of the monitored area is determined according to the 

number of remaining accommodatable persons in the monitored area and the net inflow 

rate of persons to the monitored area. 

[0092] Illustratively, the server may input the number of remaining accommodatable 

persons in the monitored area and the net inflow rate of persons to the monitored area into 

an algorithm model shown in the formula (1) to determine the overcrowding time of the 

monitored area. The formula (1) is expressed as follows: 

T=(𝐶𝑛𝑡_𝑡ℎ𝑟𝑒𝑠ℎ − 𝐶𝑛𝑡_𝑐𝑢𝑟)/( 𝑉𝑖𝑛 −  𝑉𝑜𝑢𝑡)  (1) 

[0093] where T represents time it will take to become overcrowded, Cnt_thresh 

represents a number of accommodatable persons in the monitored area, Cnt_cur represents 

a number of already-accommodated persons in the monitored area,  𝑉𝑖𝑛 is an inflow rate 

of persons to the monitored area, and  𝑉𝑜𝑢𝑡 is an outflow rate of persons from the 

monitored area. 

[0094] In the overcrowding prediction method provided by the embodiments of the 

present disclosure, a plurality of images of at least one checkpoint of the monitored area 

are firstly obtained. Next, a number of already-accommodated persons in the monitored 

area and a net inflow rate of persons to the monitored area are determined according to the 

plurality of images of the at least one checkpoint of the monitored area. Next, an 

overcrowding time of the monitored area is determined according to the number of 
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already-accommodated persons in the monitored area, the number of accommodatable 

persons in the monitored area and the net inflow rate of persons to the monitored area. 

Finally, the overcrowding time of the monitored area is sent to a terminal device. In the 

present disclosure, the overcrowding time can be predicted based on the number of 

already-accommodated persons in the monitored area, the number of accommodatable 

persons in the monitored area and the net inflow rate of persons to the monitored area, 

thereby improving the prediction accuracy of the overcrowding time. 

[0095] Those of ordinary skill in the art may understand that part or all of the steps for 

implementing the above method embodiments may be completed through hardware 

relating to instructions of a program. The program may be stored in a computer readable 

storage medium. The program may be executed to perform the steps including the above 

method embodiments, whereas the storage medium includes read only memory (ROM), 

random access memory (RAM), magnetic diskette, or compact disk and the like which 

may store program codes. 

[0096] FIG. 5 is a structural schematic diagram illustrating an overcrowding prediction 

apparatus according to an embodiment of the present disclosure. The overcrowding 

prediction apparatus may be implemented by software, hardware or a combination of both 

to perform the overcrowding prediction method of the above embodiments. As shown in 

FIG. 5, the overcrowding prediction apparatus includes an obtaining module 501, 

configured to obtain a plurality of images of at least one checkpoint of a monitored area; a 

first determining module 502, configured to, according to the plurality of images of the at 

least one checkpoint of the monitored area, determine a number of already-accommodated 

persons in the monitored area and a net inflow rate of persons to the monitored area; a 

second determining module 503, configured to, according to the number of 

already-accommodated persons in the monitored area, a number of accommodatable 

persons in the monitored area and the net inflow rate of persons to the monitored area, 

determine an overcrowding time of the monitored area. 

[0097] In an implementation, the first determining module 502 is configured to identify a 

number of persons entering the monitored area and a number of persons leaving the 

monitored area from the plurality of images of the at least one checkpoint of the monitored 

area; determine the number of already-accommodated persons in the monitored area 

according to the number of persons entering the monitored area and the number of persons 

leaving the monitored area. 
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[0098] In an implementation, the first determining module 502 is configured to identify a 

number of persons entering the monitored area and a number of persons leaving the 

monitored area within a target time period from the plurality of images of the at least one 

checkpoint of the monitored area; determine an inflow rate of persons at the at least one 

checkpoint and an outflow rate of persons at the at least one checkpoint according to the 

number of persons entering the monitored area and the number of persons leaving the 

monitored area within the target time period; and determine the net inflow rate of persons 

to the monitored area according to the inflow rate of persons at the at least one checkpoint 

and the outflow rate of persons at the at least one checkpoint. 

[0099] In an implementation, the first determining module 502 is configured to identify a 

number of persons entering the monitored area and a number of persons leaving the 

monitored area within a target time period from the plurality of images of the at least one 

checkpoint of the monitored area; determine a net inflow number of persons to the 

monitored area according to the number of persons entering the monitored area and the 

number of persons leaving the monitored area within the target time period; and determine 

the net inflow rate of persons to the monitored area according to the net inflow number of 

persons to the monitored area. 

[0100] In an implementation, the second determining module 503 is configured to 

determine a number of remaining accommodatable persons in the monitored area 

according to the number of already-accommodated persons in the monitored area and the 

number of accommodatable persons in the monitored area; determine the overcrowding 

time of the monitored area according to the number of remaining accommodatable persons 

in the monitored area and the net inflow rate of persons to the monitored area. 

[0101] In an implementation, the apparatus further includes a third determining module 

505, configured to determine the monitored area is at a risk of overcrowding in response to 

the net inflow rate of persons to the monitored area is positive. 

[0102] In an implementation, the third determining module 505 is further configured to 

determine the monitored area is not at a risk of overcrowding in response to the net inflow 

rate of persons to the monitored area is negative. 

[0103] In an implementation, the apparatus further includes a sending module 504, 

configured to send the overcrowding time of the monitored area to a terminal device. 

[0104] In an implementation, if the monitored area includes a plurality of checkpoints, 

the first determining module 502 is configured to, for each of the plurality of checkpoints, 
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identify a number of persons entering the monitored area via the checkpoint and a number 

of persons leaving the monitored area via the checkpoint from a plurality of images of the 

checkpoint; determine a net inflow number of persons at the checkpoint according to the 

number of persons entering the monitored area via the checkpoint and the number of 

persons leaving the monitored area via the checkpoint; and obtain the number of 

already-accommodated persons in the monitored area by adding up the inflow numbers of 

persons at all of the checkpoints. 

[0105] In an implementation, if the monitored area includes a plurality of checkpoints, 

the first determining module 502 is configured to, for each of the plurality of checkpoints, 

identify a number of persons entering the monitored area via the checkpoint and a number 

of persons leaving the monitored area via the checkpoint from a plurality of images of the 

checkpoint; obtain a total number of persons entering the monitored area by adding up the 

numbers of persons entering the monitored area via all of the checkpoints; obtain a total 

number of persons leaving the monitored area by adding up the numbers of persons 

leaving the monitored area via all of the checkpoints; determine the number of 

already-accommodated persons in the monitored area by subtracting the total number of 

persons leaving the monitored area from the total number of persons entering the 

monitored area. 

[0106] In an implementation, if the monitored area includes a plurality of checkpoints, 

the first determining module 502 is configured to, for each of the plurality of checkpoints, 

identify a number of persons entering the monitored area via the checkpoint and a number 

of persons leaving the monitored area via the checkpoint within a target time period from a 

plurality of images of the checkpoint; obtain an inflow rate of persons at the checkpoint by 

dividing the number of persons entering the monitored area via the checkpoint with a time 

length of the target time period; and obtain an outflow rate of persons at the checkpoint by 

dividing the number of persons leaving the monitored area via the checkpoint with the 

time length of the target time period; obtain an inflow rate of persons to the monitored 

area by adding up the inflow rates of persons at all of the checkpoints; obtain an outflow 

rate of persons from the monitored area by adding up the outflow rates of persons at all of 

the checkpoints; and determine the net inflow rate of persons to the monitored area by 

subtracting the outflow rate of persons from the monitored area from the inflow rate of 

persons to the monitored area. 
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[0107] In an implementation, if the monitored area includes a plurality of checkpoints, 

the first determining module 502 is configured to, for each of the plurality of checkpoints, 

identify a number of persons entering the monitored area via the checkpoint and a number 

of persons leaving the monitored area via the checkpoint within a target time period from a 

plurality of images of the checkpoint; obtain an inflow rate of persons at the checkpoint by 

dividing the number of persons entering the monitored area via the checkpoint with a time 

length of the target time period; obtain an outflow rate of persons at the checkpoint by 

dividing the number of persons leaving the monitored area via the checkpoint with the 

time length of the target time period; and obtain a net inflow rate of persons at the 

checkpoint by subtracting the outflow rate of persons at the checkpoint from the inflow 

rate of persons at the checkpoint; and determine the net inflow rate of persons to the 

monitored area by adding up the net inflow rates of persons at all of the checkpoints. 

[0108] The overcrowding prediction apparatus provided by the embodiments of the 

present disclosure may perform the overcrowding prediction method of the above method 

embodiments, and due to similar implementation principle and technical effects, no 

redundant descriptions will be made herein. 

[0109] FIG. 6 is a structural schematic diagram illustrating an electronic device 

according to an embodiment of the present disclosure. As shown in FIG. 6, the electronic 

device includes at least one processor 601 and a memory 602. In FIG. 6, an electronic 

device including one processor is taken as an example. 

[0110] The memory 602 is configured to store programs. Specifically, the programs 

include program codes and the program codes include computer operation instructions. 

[0111] The memory 602 may include high speed random access memory (RAM) or 

non-volatile memory, for example, at least one magnetic disk memory. 

[0112] The at least one processor 601 each is configured to execute the computer 

executable instructions in the memory 602 to implement the overcrowding prediction 

method as above. The processor 601 may be a Central Processing Unit (CPU), or an 

Application Specific Integrated Circuit (ASIC), or configured as one or more integrated 

circuits for implementing the embodiments of the present disclosure. 

[0113] Optionally, in a specific implementation, if the communication interface, the 

memory 602 and the processor 601 are implemented independently, the communication 

interface, the memory 602 and the processor 601 may be interconnected through a bus to 

complete mutual communications. The bus may be a bus of Industry Standard 
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Architecture (ISA), a bus of Peripheral Component (PCI), or a bus of Extended Industry 

Standard Architecture (EISA) or the like. The bus may include address bus, data bus, 

control bus and the like, but does not mean only one bus or one type of bus. 

[0114] Optionally, in a specific implementation, if the communication interface, the 

memory 602 and the processor 601 are implemented by integrating in one chip, the 

communication interface, the memory 602 and the processor 601 may complete 

communication via an interval interface. 

[0115] One or more embodiments of the present disclosure provide an overcrowding 

prediction system including an image acquisition device, a server and a terminal device. 

The image acquisition device is configured to acquire images of at least one checkpoint of 

a monitored area, the server is configured to determine an overcrowding time and send it 

to the terminal device, and the terminal device is configured to receive and display the 

overcrowding time. 

[0116] One or more embodiments of the present disclosure further provide a chip 

including a processor and an interface. The interface is configured to input and output data 

or instructions processed by the processor. The processor is configured to perform the 

method provided in the above embodiments. The chip may be applied to an overcrowding 

prediction apparatus. 

[0117] The present disclosure further provides a computer readable storage medium. The 

computer readable storage medium includes USB disk, mobile hard disk, Read-Only 

Memory (ROM), Random Access Memory (RAM), magnetic disk or compact disk or the 

like which stores program codes. Specifically, the computer readable storage medium 

stores program information used in the above overcrowding prediction methods. 

[0118] One or more embodiments of the present disclosure further provide a program. 

The program implements the overcrowding prediction methods provided by the above 

method embodiments when executed by a processor. 

[0119] One or more embodiments of the present disclosure further provide a program 

product, for example, a computer readable storage medium. The program product stores 

instructions. A computer may perform the overcrowding prediction methods provided by 

the above method embodiments when the instructions run on the computer. 

[0120] The above embodiments may be implemented wholly or partially by software, 

hardware, firmware or any combination thereof. When software is employed, the 

embodiments may be implemented partially or wholly in the form of computer program 
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product. The computer program product includes one or more computer instructions. The 

computer program instructions are loaded and executed on a computer, the flows or 

functions according to the embodiments of the present disclosure are generated partially or 

wholly. The computer may be a general computer, a dedicated computer, a computer 

network, or other programmable apparatus. The computer instructions may be stored in 

the computer readable storage medium or transmitted from one computer readable storage 

medium to another computer readable storage medium, for example, the computer 

instructions may be transmitted from one website, computer, server or data center to 

another website, computer, server or data center in a wired (for example, coaxial cable, 

optical fiber, DSL) or wireless (for example, infrared, wireless, microwave and the like) 

manner. The computer readable storage medium may be any available medium accessible 

by a computer or a data storage device such as a server and a data center including one or 

more available mediums. The available medium may be magnetic medium (for example, 

floppy disk, hard disk and magnetic tape), optical medium (for example, DVD), or 

semiconductor medium (for example, Solid State Disk (SSD)) or the like. 

[0121] Finally, it should be noted that the above embodiments are merely specific 

implementations which are used to describe the technical solutions of the present 

disclosure rather than limit the present disclosure. Although detailed descriptions are made 

to the present disclosure by referring to the preceding embodiments, those skilled in the art 

should understand that any person of this prior art may still make modifications to the 

technical solutions recorded in the above embodiments or make equivalent substitutions to 

part or all of technical features therein. Such modifications or substitutions will not cause 

the corresponding technical solutions to depart from the scope of the technical solutions of 

the embodiments of the present disclosure. 
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CLAIMS 

1. An overcrowding prediction method, being applied to a server and comprising: 

obtaining a plurality of images of at least one checkpoint of a monitored area; 

according to the plurality of images of the at least one checkpoint of the monitored 

area, determining a number of already-accommodated persons in the monitored area and a 

net inflow rate of persons to the monitored area; and 

according to the number of already-accommodated persons in the monitored area, a 

number of accommodatable persons in the monitored area and the net inflow rate of 

persons to the monitored area, determining an overcrowding time of the monitored area. 

 

2. The method of claim 1, wherein according to the plurality of images of the at least 

one checkpoint of the monitored area, determining the number of already-accommodated 

persons in the monitored area, comprises:  

identifying, from the plurality of images of the at least one checkpoint of the 

monitored area, a number of persons entering the monitored area and a number of persons 

leaving the monitored area; 

according to the number of persons entering the monitored area and the number of 

persons leaving the monitored area, determining the number of already-accommodated 

persons in the monitored area. 

 

3. The method of claim 1, wherein according to the plurality of images of the at least 

one checkpoint of the monitored area, determining the net inflow rate of persons to the 

monitored area, comprises: 

identifying, from the plurality of images of the at least one checkpoint of the 

monitored area, a number of persons entering the monitored area and a number of persons 

leaving the monitored area within a target time period; 

according to the number of persons entering the monitored area and the number of 

persons leaving the monitored area within the target time period, determining an inflow 

rate of persons at the at least one checkpoint and an outflow rate of persons at the at least 

one checkpoint; and 

according to the inflow rate of persons at the at least one checkpoint and the outflow 

rate of persons at the at least one checkpoint, determining the net inflow rate of persons to 

the monitored area. 
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4. The method of claim 1, wherein according to the plurality of images of the at least 

one checkpoint of the monitored area, determining the net inflow rate of persons to the 

monitored area, comprises: 

identifying, from the plurality of images of the at least one checkpoint of the 

monitored area, a number of persons entering the monitored area and a number of persons 

leaving the monitored area within a target time period; 

according to the number of persons entering the monitored area and the number of 

persons leaving the monitored area within the target time period, determining a net inflow 

number of persons to the monitored area; and 

according to the net inflow number of persons to the monitored area, determining the 

net inflow rate of persons to the monitored area. 

 

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

already-accommodated persons in the monitored area, the number of accommodatable 

persons in the monitored area and the net inflow rate of persons to the monitored area, 

determining the overcrowding time of the monitored area, comprises: 

according to the number of already-accommodated persons in the monitored area and 

the number of accommodatable persons in the monitored area, determining a number of 

remaining accommodatable persons in the monitored area; and 

according to the number of remaining accommodatable persons in the monitored area 

and the net inflow rate of persons to the monitored area, determining the overcrowding 

time of the monitored area. 

 

6. The method of claim 1, wherein before determining the overcrowding time of the 

monitored area, the method further comprises: 

determining the monitored area is at a risk of overcrowding in response to the net 

inflow rate of persons to the monitored area is positive. 

 

7. The method of claim 1, wherein before determining the overcrowding time of the 

monitored area, the method further comprises: 

determining the monitored area is not at a risk of overcrowding in response to the net 

inflow rate of persons to the monitored area is negative. 
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8. The method of claim 1, wherein after determining the overcrowding time of the 

monitored area, the method further comprises: 

sending the overcrowding time of the monitored area to a terminal device. 

 

9. The method of claim 1, wherein if the monitored area comprises a plurality of 

checkpoints, according to the plurality of images of the at least one checkpoint of the 

monitored area, determining the number of already-accommodated persons in the 

monitored area, comprises: 

for each of the plurality of checkpoints: 

 identifying, from a plurality of images of the checkpoint, a number of persons 

entering the monitored area via the checkpoint and a number of persons leaving the 

monitored area via the checkpoint; 

 according to the number of persons entering the monitored area via the 

checkpoint and the number of persons leaving the monitored area via the checkpoint, 

determining a net inflow number of persons at the checkpoint; and 

obtaining the number of already-accommodated persons in the monitored area by 

adding up the net inflow numbers of persons at all of the checkpoints. 

 

10. The method of claim 1, wherein if the monitored area comprises a plurality of 

checkpoints, according to the plurality of images of the at least one checkpoint of the 

monitored area, determining the number of already-accommodated persons in the 

monitored area, comprises: 

for each of the plurality of checkpoints, identifying, from a plurality of images of the 

checkpoint, a number of persons entering the monitored area via the checkpoint and a 

number of persons leaving the monitored area via the checkpoint; 

obtaining a total number of persons entering the monitored area by adding up the 

numbers of persons entering the monitored area via all of the checkpoints; 

obtaining a total number of persons leaving the monitored area by adding up the 

numbers of persons leaving the monitored area via all of the checkpoints; and 

determining the number of already-accommodated persons in the monitored area by 

subtracting the total number of persons leaving the monitored area from the total number 

of persons entering the monitored area. 
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11. The method of claim 1, wherein if the monitored area comprises a plurality of 

checkpoints, according to the plurality of images of the at least one checkpoint of the 

monitored area, determining the net inflow rate of persons to the monitored area, 

comprises: 

for each of the plurality of checkpoints: 

 identifying, from a plurality of images of the checkpoint, a number of persons 

entering the monitored area via the checkpoint and a number of persons leaving the 

monitored area via the checkpoint within a target time period; 

 obtaining an inflow rate of persons at the checkpoint by dividing the number of 

persons entering the monitored area via the checkpoint with a time length of the target 

time period; and 

 obtaining an outflow rate of persons at the checkpoint by dividing the number of 

persons leaving the monitored area via the checkpoint with the time length of the target 

time period; 

obtaining an inflow rate of persons to the monitored area by adding up the inflow 

rates of persons at all of the checkpoints; 

obtaining an outflow rate of persons from the monitored area by adding up the 

outflow rates of persons at all of the checkpoints; and 

determining the net inflow rate of persons to the monitored area by subtracting the 

outflow rate of persons from the monitored area from the inflow rate of persons to the 

monitored area. 

 

12. The method of claim 1, wherein if the monitored area comprises a plurality of 

checkpoints, according to the plurality of images of the at least one checkpoint of the 

monitored area, determining the net inflow rate of persons to the monitored area, 

comprises: 

for each of the plurality of checkpoints: 

 identifying, from a plurality of images of the checkpoint, a number of persons 

entering the monitored area via the checkpoint and a number of persons leaving the 

monitored area via the checkpoint within a target time period; 
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 obtaining an inflow rate of persons at the checkpoint by dividing the number of 

persons entering the monitored area via the checkpoint with a time length of the target 

time period; 

 obtaining an outflow rate of persons at the checkpoint by dividing the number of 

persons leaving the monitored area via the checkpoint with the time length of the target 

time period; and 

 obtaining a net inflow rate of persons at the checkpoint by subtracting the outflow 

rate of persons at the checkpoint from the inflow rate of persons at the checkpoint; and 

determining the net inflow rate of persons to the monitored area by adding up the net 

inflow rates of persons at all of the checkpoints. 

 

13. An overcrowding prediction apparatus, comprising: 

an obtaining module, configured to obtain a plurality of images of at least one 

checkpoint of a monitored area; 

a first determining module, configured to, according to the plurality of images of the 

at least one checkpoint of the monitored area, determine a number of 

already-accommodated persons in the monitored area and a net inflow rate of persons to 

the monitored area; and 

a second determining module, configured to, according to the number of 

already-accommodated persons in the monitored area, a number of accommodatable 

persons in the monitored area and the net inflow rate of persons to the monitored area, 

determine an overcrowding time of the monitored area. 

 

14. An electronic device comprising a memory and a processor, wherein the memory 

is configured to store instructions executable by the processor; and the processor is 

configured to perform the method of any one of claims 1-12 by executing the executable 

instructions. 

 

15. A storage medium storing computer programs thereon, wherein the programs 

implement the method of any one of claims 1-12 when executed by a processor. 

 

16. A computer program, wherein a processor implements the method of any one of 

claims 1-12 when executing the computer program. 


