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VIDEO RECORDING SYSTEM, SERVER, SYSTEM, AND STORAGE 

MEDIUM 

CROSS-REFERENCE TO RELATED APPLICATION 

This application claims benefit of China Patent Application No. 201610234956.7, 

filed on April 14, 2016 and entitled “Video Recording Method and Server” , which is 

hereby incorporated herein by reference in its entirety. 

TECHNICAL FIELD  

This disclosure relates in general to the field of video processing techniques, and 

more particularly relates to a video recording method, server, system, and storage 

medium. 

BACKGROUND 

During the course of the car being repaired in the repair shop, the monitoring 

system will keep performing image recording all day long.  So image recording would 

be uninterrupted even when the car is not being repaired, producing a high number of 

static video frames.  Preserving a large number of such static video frames can result 

in wasted storage space and network bandwidth.  In addition, to view and retrieve the 

key information would entail searching among the static video frames spanning a long 

length of time, resulting in a waste of time and efforts or even missing the key frame. 

Existing video recording methods monitor the panorama and only trigger the 

recording action when a motion occurs.  Such a function can, to some extent, alleviate 

the above issues.  But the drawback is an irrelevant movement would also trigger the 

recording action.  For example, when a pedestrian is walking by the car 5 meters 

away, the video recording will inexorably be triggered by the movement, still leading 

to information redundancy. 
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SUMMARY 

In view of the above, the present application provides a video recording method, 

server, system, and storage medium, which can reduce the recording of unnecessary 

video frames.   

The video recording method provided by this application includes the following 

steps. 

A first image captured by a monitoring camera is extracted every first 

predetermined time period.  A pre-established model is used to perform region 

detection on the extracted first image to extract areas of interest covering some or all 

parts of a target object.  Motion area filtering is then performed on the areas of 

interest using an analysis rule to select one or more target areas.  The selected target 

areas are then divided according to a division rule so that each target area is divided 

into multiple sub-areas.  Then a second image captured by the monitoring camera is 

extracted every second predetermined time period.  The image block located in each 

sub-area of the second image is compared with that in the same sub-area of the second 

image previously extracted, so as to determine whether or not a motion event has 

occurred in each sub-area.  If a motion event has occurred in a sub-area, then the 

monitoring camera is controlled to start video recording from the currently extracted 

second image. 

 

The server provided by this application may include a storage device and a 

processor.  The storage device can be used to store a video recording system.  The 

processor can be used to invoke and execute the video recording system to perform 

the following operations: 

extracting a first image captured by a monitoring camera every first 

predetermined time period; 

performing region detection on the extracted first image using a pre-established 

model to extract areas of interest covering some or all parts of a target object; 

performing motion area filtering on the areas of interest using an analysis rule to 

select one or more target areas; 
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dividing the selected target areas according to a division rule so that each target 

area is divided into multiple sub-areas; 

extracting a second image captured by the monitoring camera every second 

predetermined time period; 

comparing the image block located in each sub-area of the second image with 

that in the same sub-area of the second image previously extracted, to determine 

whether or not a motion event has occurred in each sub-area; and 

controlling the monitoring camera to start video recording from the currently 

extracted second image when a motion event has occurred in a sub-area. 

 

The video recording system provided by this application may include: a first 

image acquisition module that extracts a first image captured by a monitoring camera 

every first predetermined time period; a modeling module that performs region 

detection on the extracted first image using a pre-established model to extract areas of 

interest covering some or all parts of a target object; a filtering module that performs 

motion area filtering on the extracted areas of interest using an analysis rule to select 

one or more target areas; a division module that divides the selected target areas 

according to a division rule so that each target area is divided into multiple sub-areas; 

a second image acquisition module that extracts a second image captured by the 

monitoring camera every second predetermined time period; a motion detection 

module that compares the image block located in each sub-area of the second image 

with that in the same sub-area of the second image previously extracted, to determine 

whether or not a motion event has occurred in each sub-area; and a video recording 

module that controls the monitoring camera to start video recording from the currently 

extracted second image when a motion event has occurred in a sub-area. 

This application also provides a non-volatile storage medium storing computer-

readable instructions that, when executed by one or more processors, perform the 

following operations: 

extracting a first image captured by a monitoring camera every first 

predetermined time period; 
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performing region detection on the extracted first image using a pre-established 

model to extract areas of interest covering some or all parts of a target object; 

performing motion area filtering on the extracted areas of interest using an 

analysis rule to select one or more target areas; 

dividing the selected target areas according to a division rule so that each 

selected target area is divided into multiple sub-areas; 

extracting a second image captured by the monitoring camera every second 

predetermined time period; 

comparing the image block located in each sub-area of the second image with 

that in the same sub-area of the second image previously extracted, to determine 

whether or not a motion event has occurred in each sub-area; and 

controlling the monitoring camera to start video recording from the currently 

extracted second image when a motion event has occurred in a sub-area. 

By the video recording method as well as the server, system, and storage 

medium suitable for use with the video recording method, the recording of 

unnecessary video frames can be reduced, so are the waste of storage space and 

network bandwidth. 

BRIEF DESCRIPTION OF THE ACCOMPANYING DRAWINGS 

FIG. 1 is a schematic diagram illustrating a server application environment of a 

first exemplary embodiment of a video recording system according to this application. 

FIG. 2 is a schematic diagram illustrating a terminal application environment of 

a second exemplary embodiment of a video recording system according to this 

application. 

FIG. 3 is a block diagram illustrating an exemplary embodiment of a video 

recording system according to this application.   

FIG. 4 is a flowchart illustrating an exemplary embodiment of a video recording 

method according to this application.   

FIG. 5 is a detailed flowchart illustrating the determination of whether a motion 

event has occurred in each sub-area in the exemplary embodiment of the video 

recording method illustrated in FIG. 4. 
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DETAILED DESCRIPTION OF ILLUSTRATED EMBODIMENTS 

FIG. 1 shows a schematic diagram illustrating a server application environment 

of a first exemplary embodiment of a video recording system according to this 

application. 

In this embodiment, a video recording system 10 may be installed and operate in 

a server.  The server may be a monitoring server 1, as illustrated in FIG. 1.  The 

monitoring server 1 may be communicatively coupled to one or more monitoring 

cameras 3 installed in a monitoring site 2 through a communication module (not 

shown). 

The monitoring site 2 may be a place having many people, such as schools, 

kindergartens, shopping malls, hospitals, parks, city squares, underground pedestrian 

passageways, or other special areas demanding monitoring installations, such as 

households, small supermarkets, automatic teller machines (ATMs).  In this 

embodiment the monitoring site 2 is an automobile repair shop, e.g., a 4S shop.   

The monitoring cameras 3 may be installed in the monitoring site 2.  Each 

monitoring camera 3 may be an analog camera.  Analog camera may convert an 

analog video signal generated by a video capture device into a digital signal using a 

specific video capture card, transmit the digital signal, and store the digital signal in 

the monitoring server 1.  In this embodiment the monitoring camera 3 is a network 

camera.  After the network camera is mounted, it may be coupled to a router via a 

network cable, thus being communicatively connected to the monitoring server 1 

through the router.  The monitoring server 1 may be used to perform video outputting.   

The monitoring server 1 may include a processor and a storage device (not 

shown).  The processor may include a core unit and a control unit for interpreting 

computer instructions and processing the data in computer software.  The storage 

device may store a database, an operating system and the video recording system 10 

described above.  In some embodiments, the storage device includes an internal 

memory and a non-volatile storage medium.  The video recording system, the 

operating system, and the database may be stored in the non-volatile storage medium, 

while the internal memory may furnish a cached operating environment for the 

operating system, the database, and the video recording system 10.                                                                                                 
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In this embodiment, the video recording system 10 includes at least one 

computer-executable program instruction that can be executed by the processor to 

perform the following operations. 

A first image captured by the monitoring camera 3 is extracted every first 

predetermined time period, e.g., every 5 minutes.  A pre-established model is used to 

perform region detection on the extracted first image to extract areas of interest 

covering some or all parts of a target object, e.g., a car.  Motion area filtering is then 

performed on the extracted areas of interest using an analysis rule thus deriving one or 

more target areas.  Each of the selected target area is then divided into multiple sub-

areas according to a division rule.  A second image captured by the monitoring 

camera 3 is then extracted every second predetermined time period, e.g., 0.5 seconds.  

Then the image block in each sub-area of the second image is compared with that in 

the same sub-area of the previously extracted second image, so as to determine 

whether a motion event has occurred in each sub-area.  When a motion event occurs 

in a sub-area, the monitoring camera 3 is controlled to start video recording from the 

currently extracted second image.    

The pre-established model may be a convolutional neural network (CNN) model.   

The model may be created by the following steps. 

A predetermined number (e.g., 100,000 pieces) of repair workstation images 

collected by the monitoring equipment installed at various vehicle repair workstations 

can be acquired from the databases of a variety of vehicle repair shops.  Since there 

are already numerous monitoring videos currently in the repair shops, in this 

embodiment dynamic videos can be selected from thereamong and key frames 

extracted to obtain a large number of images.  For each of the collected photos, the 

area in which the vehicle is located can be marked, where a rectangular box may be 

used to mark the vehicle location and annotations made.  This process can be carried 

out in the form of crowdsourcing or manual marking by people within the company.  

The marked area where the vehicle is located is the area of interest.  A predetermined 

number of images marked with the area in which the vehicle is located can be used to 

train a CNN model of a preset model structure, thus generating a CNN model for 

recognizing the area of interest in the image.  The purpose of training is to optimize 
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the values of various weights within the CNN network so that the network model as a 

whole can practically be better applied to the recognition of the areas of interest.  The 

network model may have a total of seven layers, including five convolutional layers, 

one downsampling layer, and one fully connected layer.  Among these layers, each 

convolutional layer is formed by many feature maps constructed out of feature vectors, 

where the feature maps serve the function of extracting key features using convolution 

filters.  The downsampling layer serves to remove the repeatedly expressed feature 

points by sampling, so as to reduce the number of features extracted and improve the 

efficiency of data communication between networks.  The available sampling 

methods may include maximum sampling, average sampling, and random sampling.  

The fully connected layer serves to connect the previous convolutional layers with the 

downsampling layer, and compute a weight matrix for use in the subsequent actual 

classification.  An image, after being inputted to the model, will be subjected to two 

processes, i.e., a forward iteration process and a backward iteration process, at each 

layer.  Each iteration generates a probability distribution and then the probability 

distributions of multiple iterations may be combined or superposed.  The system will 

select from among the resulting probability distribution the category with the 

maximum value as the final classification result. 

The analysis rule may be as follows.  First, whether there exists an extracted area 

of interest that lies within the preset pixel area or not is analyzed, e.g., the preset pixel 

area may include an abscissa range (X1, X2) and an ordinate range (Y1, Y2), where 

X1 represents the pixels in column X1, and X2 represents the pixels in column X1, 

with X1 being less than X2; Y1 represents the pixels in row Y1, and Y2 represents the 

pixels in row Y2, with Y1 being less than Y2; if there exists an area of interest that 

lies within the preset pixel area, then this area of interest will be determined as the 

target area.  The principle of this analysis rule is as follows.  A monitoring camera in 

the repair shop is generally aimed at a repair workstation to ensure that the vehicle 

occupies the main area of the lens, i.e., “the central area”, so that the preset pixel area 

is supposed to cover the main area of the lens as much as possible.  This area, 

however, should neither be too large in order to prevent multiple areas of interest 

from falling therein, nor should it be too narrow in order to prevent it from being 
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difficult for an area of interest to fall therein.  The range of the abscissa area and the 

range of the ordinate area can be verified by manual means.  If too large, the ranges of 

the abscissa area and the ordinate area can be tuned down, otherwise if too narrow, 

they can be tuned up. 

The division rule may be such that the target areas may be divided into sub-areas 

in a uniform division manner, i.e., the resulting divided sub-areas are uniform in their 

size and shape.  In such a manner, each of the target areas can be divided into a 

number of N times N sub-areas, where N is a positive integer larger than 1, e.g., 8*8.  

There are two main considerations for using N*N sub-areas rather than the overall 

target for motion detection.  First is accuracy.  If pixel value comparison is performed 

for just the whole target, then a relatively small action may be averaged out by other 

static parts, resulting in such a subtle action being unable to detect.  Second is 

efficiency.  Maybe an action occurs in just one area, so that as long as the action is 

detected in this sub-area, this frame can be saved, rendering it unnecessary to continue 

to detect other parts.  For example, take 8*8 sub-areas for example, if an action or 

movement is detected in the first sub-area, then it would become needless to detect 

the remaining 63 sub-areas, increasing the efficiency 64 times. 

In determining whether a motion event has occurred in each sub-area, the pixel 

value of each pixel in the image block located in each sub-area of the currently 

extracted second image is compared with that of the corresponding pixel in the image 

block situated in the same sub-area of the previously extracted second image, to 

compute a difference value therebetween.  All the corresponding difference values of 

the image block in each sub-area are summed and the summation thus computed is 

divided by the number of pixels in this image block to obtain the corresponding 

average difference value of the image block in each sub-area.  As such, if there exists 

a sub-area in which the image block is associated with an average difference value 

larger than the predetermined threshold value, then it can be determined that a motion 

event has occurred in this sub-area. 

In other exemplary embodiments of the disclosure, the video recording system 

10 can also be installed and run in any terminal device, e.g., a mobile terminal 4 

illustrated in FIG. 2.  The mobile terminal 4 may be any electronic device equipped 
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with a certain data processing functionality, such as a smartphone, a tablet computer, 

a notebook computer, a wearable watch, wearable eyeglasses, or the like.  Similarly, 

the terminal device 2 may also include a processor and a storage device (not shown).  

The above-mentioned video recording system 10 may include at least one computer-

executable program instruction that is stored in the storage device of the terminal 

device 2, and that can be executed by the processor of the terminal device 2 to 

perform the operations described in the above embodiment 1. 

It will be appreciated by those skilled in the art that the constructions as 

illustrated in FIGs. 1 and 2 are merely block diagrams of part of the constructions 

related to the solutions of the present application, but will not constitute limitations to 

the server or terminal device entailed in the solutions of this application.  In particular, 

the electronic device may embrace more or fewer components or parts than shown, or 

combine some components or parts, or employ different component arrangements. 

It will be understood that the non-volatile storage medium mentioned in the 

above embodiments may be a non-volatile storage medium such as a magnetic disk, 

an optical disk, a read-only memory (ROM), etc., or a random access memory (RAM) 

or the like. 

It will be appreciated that the storage device may be built-in or external to the 

monitoring server 1 or the terminal device 2. 

FIG. 3 is a block diagram illustrating an exemplary embodiment of a video 

recording system according to the disclosure.   

The program code of the video recording system 10 can be divided into a 

plurality of functional modules depending on their different functions.  In an 

exemplary embodiment of the disclosure, the video recording system 10 may include 

a first image acquisition module 100, a modeling module 101, a filtering module 102, 

a division module 103, a second image acquisition module 104, a motion detection 

module 105, and a video recording module 106. 

The first image acquisition module 100 is configured to extract every first 

predetermined time period (e.g., every 5 minutes) a first image captured by 

monitoring camera 3. 
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The modeling module 101 is configured to perform region detection on the 

extracted first image using a pre-established model to extract areas of interest 

covering some or all parts of a target object, e.g., a vehicle. 

The pre-established model may be a convolutional neural network (CNN) model. 

The model of the preset type may be created by the following steps. 

A predetermined number (e.g., 100,000 pieces) of repair workstation images 

collected by the monitoring equipment installed at various vehicle repair workstations 

can be acquired from the databases of a variety of vehicle repair shops.  Since there 

are already numerous monitoring videos currently in the repair shops, in this 

embodiment dynamic videos can be selected from thereamong and key frames 

extracted to obtain a large number of images.  For each of the collected photos, the 

area in which the vehicle is located can be marked, where a rectangular box may be 

used to mark the vehicle location and annotations made.  This process can be carried 

out in the form of crowdsourcing or manual marking by people within the company.  

The marked area where the vehicle is located is the area of interest.  A predetermined 

number of images in which the area where the vehicle is located can be used to train a 

CNN model of a preset model structure, thus generating a CNN model for recognizing 

the area of interest in the image.  The purpose of training is to optimize the values of 

various weights within the CNN network so that the network model as a whole can 

practically be better applied to the recognition of the areas of interest.  The network 

model may have a total of seven layers, including five convolutional layers, one 

downsampling layer, and one fully connected layer.  Among these layers, each 

convolutional layer is formed by many feature maps constructed out of feature vectors, 

where the feature maps serve the function of extracting key features using convolution 

filters.  The downsampling layer serves to remove the repeatedly expressed feature 

points by sampling, so as to reduce the number of features extracted and improve the 

efficiency of data communication between networks.  The available sampling 

methods may include maximum sampling, average sampling, and random sampling.  

The fully connected layer serves to connect the previous convolutional layers with the 

downsampling layer, and compute a weight matrix for use in the subsequent actual 

classification.  An image, after being inputted to the model, will be subjected to two 
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processes, i.e., a forward iteration process and a backward iteration process, at each 

layer.  Each iteration generates a probability distribution and then the probability 

distributions of multiple iterations may be combined or superposed.  The system will 

select from among the resulting probability distribution the category with the 

maximum value as the final classification result. 

The filtering module 102 is configured to perform motion area filtering on the 

areas of interest using an analysis rule to select one or more target areas. 

The analysis rule may be as follows.  First, whether there exists an extracted area 

of interest that lies within the preset pixel area or not is analyzed, e.g., the preset pixel 

area may include an abscissa range (X1, X2) and an ordinate range (Y1, Y2); if there 

exists an area of interest that lies in the preset pixel area, then this area of interest will 

be determined as the target area.  The principle of this analysis rule is as follows.  A 

monitoring camera in the repair shop is generally aimed at a repair workstation to 

ensure that the vehicle occupies the main area of the lens, i.e., “the central area”, so 

that the preset pixel area is supposed to cover the main area of the lens as much as 

possible.  This area, however, should neither be too large in order to prevent multiple 

areas of interest from falling therein, nor should it be too narrow in order to prevent it 

from being difficult for an area of interest to fall therein.  The range of the abscissa 

area and the range of the ordinate area can be verified by manual means.  If too large, 

the ranges of the abscissa area and the ordinate area can be tuned down, otherwise if 

too narrow, they can be tuned up. 

The division module 103 is configured to divide the selected one or more target 

areas according to a division rule so that each of the one or more target areas is 

divided into multiple sub-areas. 

The division rule may be such that the target areas may be divided into sub-areas 

in a uniform division manner, i.e., the resulting divided sub-areas are uniform in their 

size and shape.  In such a manner, each of the target areas can be divided into a 

number of N times N sub-areas, where N is a positive integer larger than 1, e.g., 8*8.  

There are two main considerations for using N*N sub-areas rather than the overall 

target for motion detection.  First is accuracy.  If pixel value comparison is performed 

for just the whole target, then a relatively small action may be averaged out by other 
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static parts, resulting in such a subtle action being unable to be detected.  Second is 

efficiency.  Maybe an action occurs in just one area, so that as long as the action is 

detected in this sub-area, this frame can be saved, rendering it unnecessary to continue 

to detect other parts.  For example, take 8*8 sub-areas for example, if an action or 

movement is detected in the first sub-area, then it would become needless to detect 

the remaining 63 sub-areas, increasing the efficiency 64 times. 

The second image acquisition module 104 is configured to extract every second 

predetermined time period (e.g., 0.5 seconds) a second image captured by monitoring 

camera 3. 

The motion detection module 105 is configured to compare the image block 

located in each sub-area of the second image with that in the same sub-area of the 

second image previously extracted, to determine whether or not a motion event has 

occurred in each sub-area. 

In determining whether a motion event has occurred in each sub-area, the pixel 

value of each pixel in the image block located in a sub-area of the currently extracted 

second image is compared with that of the corresponding pixel in the image block 

situated in the same sub-area of the previously extracted second image, to compute a 

difference value therebetween.  All the corresponding difference values of the image 

block in this sub-area are summed and the summation thus computed is divided by the 

number of pixels in the image block to obtain the corresponding average difference 

value of the image block in this sub-area.  As such, if there exists a sub-area in which 

the image block is associated with an average difference value larger than the 

predetermined threshold, then it can be determined that a motion event has occurred 

in this sub-area. 

The video recording module 106 is configured to control the monitoring camera 

3 to start video recording from the currently extracted second image when a motion 

event has occurred in a sub-area. 

FIG. 4 is a flowchart illustrating an exemplary embodiment of a video recording 

method according to the present disclosure.  The video recording method described in 

this embodiment will not be limited to the steps illustrated in the flowchart; and of the 
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steps shown in the flowchart, some steps can be omitted or the order of the steps can 

be changed. 

In a first step S10, the first image acquisition module 100 extracts every first 

predetermined time period (e.g., every 5 minutes) a first image captured by 

monitoring camera 3. 

In step S11, the modeling module 101 performs region detection on the extracted 

first image using a pre-established model to extract area of interests covering some or 

all parts of a target object, e.g., a vehicle. 

The pre-established model may be a convolutional neural network (CNN) model. 

The model of the preset type may be created by the following steps. 

A predetermined number (e.g., 100,000 pieces) of repair workstation images 

collected by the monitoring equipment installed at various vehicle repair workstations 

can be acquired from the databases of a variety of vehicle repair shops.  Since there 

are already numerous monitoring videos currently in the repair shops, in this 

embodiment dynamic videos can be selected from thereamong and key frames 

extracted to obtain a large number of images.  For each of the collected photos, the 

area in which the vehicle is located can be marked, where a rectangular box may be 

used to mark the vehicle location and annotations made.  This process can be carried 

out in the form of crowdsourcing or manual marking by people within the company.  

The marked area where the vehicle is located is the area of interest.  A predetermined 

number of images marked with the area in which the vehicle is located can be used to 

train a CNN model of a preset model structure, thus generating a CNN model for 

recognizing the area of interest in the image.  The purpose of training is to optimize 

the values of various weights within the CNN network so that the network model as a 

whole can practically be better applied to the recognition of the areas of interest.  The 

network model may have a total of seven layers, including five convolutional layers, 

one downsampling layer, and one fully connected layer.  Among these layers, each 

convolutional layer is formed by many feature maps constructed out of feature vectors, 

where the feature maps serve the function of extracting key features using convolution 

filters.  The downsampling layer serves to remove the repeatedly expressed feature 

points by sampling, so as to reduce the number of features extracted and improve the 
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efficiency of data communication between networks.  The available sampling 

methods may include maximum sampling, average sampling, and random sampling.  

The fully connected layer serves to connect the previous convolutional layers with the 

downsampling layer, and to compute a weight matrix for use in the subsequent actual 

classification.  An image, after being inputted to the model, will be subjected to two 

processes, i.e., a forward iteration process and a backward iteration process, at each 

layer.  Each iteration generates a probability distribution and then the probability 

distributions of multiple iterations may be combined or superposed.  The system will 

select from among the resulting probability distribution the category with the 

maximum value as the final classification result. 

In step S12, filtering module 102 performs motion area filtering on the areas of 

interest using an analysis rule to select one or more target areas. 

The analysis rule may be as follows.  First, whether there exists an extracted area 

of interest that lies within the preset pixel area or not is analyzed, e.g., the preset pixel 

area may include an abscissa range (X1, X2) and an ordinate range (Y1, Y2); if there 

exists an area of interest that lies in the preset pixel area, then this area of interest will 

be determined as the target area.  The principle of this analysis rule is as follows.  A 

monitoring camera in the repair shop is generally aimed at a repair workstation to 

ensure that the vehicle occupies the main area of the lens, i.e., “the central area”, so 

that the preset pixel area is supposed to cover the main area of the lens as much as 

possible.  This area, however, should neither be too large in order to prevent multiple 

areas of interest from falling therein, nor should it be too narrow in order to prevent it 

from being difficult for an area of interest to fall therein.  The range of the abscissa 

area and the range of the ordinate area can be verified by manual means.  If too large, 

the ranges of the abscissa area and the ordinate area can be tuned down; otherwise if 

too narrow, they can be tuned up. 

In step S13, the filtering module 102 determines whether at least one target area 

is selected.  If no target area has been selected, the method may return to the above 

step 10, at which the extraction of the first image is performed again.  If a target area 

is selected, then the following step S14 would be performed. 
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In step S14, the division module 103 divides the selected target areas according 

to a division rule so that each of the selected one or more target areas is divided into 

multiple sub-areas. 

The division rule may be such that the target areas may be divided into sub-areas 

in a uniform division manner, i.e., the resulting divided sub-areas are uniform in their 

size and shape.  In such a manner, the target areas can be divided into a number of N 

times N sub-areas, where N is a positive integer larger than 1, e.g., 8*8.  There are 

two main considerations for using N*N sub-areas rather than the overall target for 

motion detection.  First is accuracy.  If pixel value comparison is performed for just 

the whole target, then a relatively small action can be averaged out by other static 

parts, resulting in such a subtle action being unable to detect.  Second is efficiency.  

Maybe an action occurs in just one area, so that as long as the action is detected in this 

sub-area, this frame can be saved, rendering it unnecessary to continue to detect other 

parts.  For example, take 8*8 sub-areas for example, if an action or movement is 

detected in the first sub-area, then it would become needless to detect the remaining 

63 sub-areas, increasing the efficiency 64 times. 

In step S15, the second image acquisition module 104 extracts every second 

predetermined time period (e.g., 0.5 seconds) a second image captured by the 

monitoring camera 3. 

In step S16, the motion detection module 105 compares the image block located 

in each sub-area of the second image with that in the same sub-area of the second 

image previously extracted, to determine whether or not a motion event has occurred 

in each sub-area.  For the detailed implementation flow of step S16, see the following 

description in reference to FIG. 5. 

In step S17, the motion detection module 105 determines whether a motion event 

has occurred in each sub-area.  If no motion event has occurred in any sub-area, then 

the method may go back to the above step S15.  If there is detected a motion event in 

any sub-area, the following step S18 will be performed. 

In step S18, the video recording module 106 controls the monitoring camera 3 to 

start video recording from the currently extracted second image. 
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 FIG. 5 is a detailed implementation flowchart illustrating step S16 shown in FIG. 

4, i.e., determining whether a motion event has occurred in each sub-area.  The video 

recording method described in this embodiment will not be limited to the steps 

illustrated in the flowchart; and of the steps shown in the flowchart, some steps can be 

omitted or the order of the steps can be changed. 

In step S160, the motion detection module 105 acquires a pixel value of each of 

pixels of the image block located in one sub-area of the currently extracted second 

image. 

In step S161, the motion detection module 105 compares the pixel value of each 

pixel of the image block located in this sub-area of the currently extracted second 

image with that of the corresponding pixel of the image block located in the same 

sub-area of the second image previously extracted to compute a difference value 

therebetween. 

In step S162, the motion detection module 105 sums all the corresponding 

difference values of the image block located in this sub-area and divides the 

summation by the number of pixels of this image block, to obtain a corresponding 

average difference value of the image block in this sub-area. 

In step S163, the motion detection module 105 determines whether the 

corresponding average difference value of the image block in this sub-area is greater 

than a predetermined threshold value.  If it is greater than the predetermined threshold, 

the following step S164 will be performed; otherwise if it is less than the 

predetermined threshold value, then the following step S165 will be performed. 

In step S164, the motion detection module 105 determines whether a motion 

event has occurred in this sub-area. 

In step S165, the motion detection module 105 determines no motion event has 

occurred in this sub-area.  The method then may return to the above step S160, at 

which the motion detection module 105 turns to acquire the pixel value of each of the 

pixels of the image block located in the next sub-area of the currently extracted 

second image. 

Those of ordinary skill in the art will appreciate that part of all of the flows 

implementing the above method embodiments can be accomplished by controlling the 
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relevant hardware using programs.  The programs can be stored in a computer-

readable storage medium, and, when executed, can encompass the flows of the 

various method embodiments described above.  The storage medium mentioned in the 

above embodiments may be a non-volatile storage medium such as a magnetic disk, 

an optical disk, a read-only memory (ROM), etc., or a random access memory (RAM) 

or the like. 

The various technical features of the embodiments described above can be 

arbitrarily combined.  While for brevity of description not all possible combinations 

of the various technical features set forth in the above embodiments have been 

described, any such combinations, where no contradiction arises, will be regarded as 

falling in the scope of this disclosure. 

It should be noted that the above embodiments are merely illustrative of the 

technical solutions of the disclosure and are not restrictive.  Although the disclosure 

has been described in detail in reference to some exemplary embodiments, those of 

ordinary skill in the art will contemplate various modifications, changes, or equivalent 

substitutions that are possible to the disclosure without departing from the spirit and 

scope of the technical solutions disclosed herein. 
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WHAT IS CLAIMED IS:  

1.  A video recording method, comprising: 

extracting a first image captured by a monitoring camera every first 

predetermined time period; 

performing region detection on the extracted first image using a pre-established 

model to extract areas of interest covering some or all parts of a target object; 

performing motion area filtering on the extracted areas of interest using an 

analysis rule to select one or more target areas; 

dividing the selected target areas according to a division rule so that each 

selected target area is divided into a plurality of sub-areas; 

extracting a second image captured by the monitoring camera every second 

predetermined time period; 

comparing an image block located in each sub-area of the second image with that 

in the same sub-area of the previously extracted second image, to determine whether a 

motion event has occurred in each sub-area; and 

controlling the monitoring camera to start video recording from the currently-

extracted second image when a motion event has occurred in a sub-area. 

2.  The video recording method according to claim 1, wherein the pre-established 

model is a convolutional neural network (CNN) model. 

3.  The video recording method according to claim 1, wherein the analysis rule 

comprises: 

analyzing whether there exists an extracted area of interest that lies within a 

preset pixel area, the preset pixel area comprising an abscissa range (X1, X2) and an 

ordinate range (Y1, Y2), where X1 represents pixels in column X1, and X2 represents 

pixels in column X2, with X1 being less than X2; Y1 represents pixels in row Y1, and 

Y2 represents pixels in row Y2, with Y1 being less than Y2; and 

when there exists an extracted area of interest that lies within the preset pixel 

area, determining the area of interest as the target area. 

4.  The video recording method according to claim 1, wherein the division rule 

comprises: dividing the selected target areas into sub-areas in a uniform division 
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manner so that each target area is divided into a number of N times N sub-areas, 

where N is a positive integer greater than 1. 

5.  The video recording method according to claim 1, wherein the determining 

whether a motion event has occurred in each sub-area comprises: 

computing a difference value between a pixel value of each pixel of the image 

block located in each sub-area of the currently-extracted second image and that of a 

corresponding pixel of the image block located in the same sub-area of the 

previously-extracted second image; 

summing all the corresponding difference values of the image block in each sub-

area and dividing the summation by a number of pixels of the image block to obtain a 

corresponding average difference value of the image block in each sub-area; and 

when a corresponding average difference value of the image block in a sub-area 

is greater than a predetermined threshold value, determining that a motion event has 

occurred in this sub-area. 

6.  A server comprising a storage device configured to store a video recording 

system, and a processor configured to execute the video recording system to perform 

the following operations: 

extracting a first image captured by a monitoring camera every first 

predetermined time period; 

performing region detection on the extracted first image using a pre-established 

model to extract areas of interest covering some or all parts of a target object; 

performing motion area filtering on the extracted areas of interest using an 

analysis rule to select one or more target areas; 

dividing the selected target areas according to a division rule so that each 

selected target area is divided into a plurality of sub-areas; 

extracting a second image captured by the monitoring camera every second 

predetermined time period; 

comparing an image block located in each sub-area of the second image with that 

in the same sub-area of the previously extracted second image, to determine whether a 

motion event has occurred in each sub-area; and 
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controlling the monitoring camera to start video recording from the currently 

extracted second image when a motion event has occurred in a sub-area. 

 7.  The server according to claim 6, wherein the pre-established model is a 

convolutional neural network (CNN) model. 

8.  The server according to claim 6, wherein the analysis rule comprises:  

analyzing whether there exists an extracted area of interest that lies within a 

preset pixel area, the preset pixel area comprising an abscissa range (X1, X2) and an 

ordinate range (Y1, Y2); and 

when there exists an extracted area of interest lying within the preset pixel area, 

determining the area of interest as the target area. 

9.  The server according to claim 6, wherein the division rule comprises: dividing 

the selected target areas into sub-areas in a uniform division manner so that each 

target area is divided into a number of N times N sub-areas, where N is a positive 

integer greater than 1. 

10.  The server according to claim 6, wherein the determining whether a motion 

event has occurred in each sub-area comprises: 

computing a difference value between a pixel value of each pixel of the image 

block located in each sub-area of the currently extracted second image and that of a 

corresponding pixel of the image block located in the same sub-area of the previously 

extracted second image; 

summing all the corresponding difference values of the image block in each sub-

area and dividing the summation by a number of pixels of the image block to obtain a 

corresponding average difference value of the image block in each sub-area; and 

when a corresponding average difference value of the image block in a sub-area 

is greater than a predetermined threshold value, determining that a motion event has 

occurred in this sub-area. 

11.  A video recording system, comprising: 

a first image acquisition module configured to extract a first image captured by a 

monitoring camera every first predetermined time period; 
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a modeling module configured to perform region detection on the extracted first 

image using a pre-established model to extract areas of interest covering some or all 

parts of a target object; 

a filtering module configured to perform motion area filtering on the areas of 

interest using an analysis rule to select one or more target areas; 

a division module configured to divide the selected target areas according to a 

division rule so that each target area is divided into a plurality of sub-areas; 

a second image acquisition module configured to extract a second image 

captured by the monitoring camera every second predetermined time period; 

a motion detection module configured to compare an image block in each sub-

area of the second image with that in the same sub-area of the previously extracted 

second image, to determine whether a motion event has occurred in each sub-area; 

and 

a video recording module configured to control the monitoring camera to start 

video recording from the currently extracted second image when a motion event has 

occurred in a sub-area. 

12.  The video recording system according to claim 11, wherein the pre-

established model is a convolutional neural network (CNN) model. 

13.  The video recording system according to claim 11, wherein the analysis rule 

comprises: 

analyzing whether there exists an extracted area of interest that lies within a 

preset pixel area, the preset pixel area comprising an abscissa range (X1, X2) and an 

ordinate range (Y1, Y2), where X1 represents pixels in column X1, and X2 represents 

pixels in column X1, with X1 being less than X2; Y1 represents pixels in row Y1, and 

Y2 represents pixels in row Y2, with Y1 being less than Y2; and 

when there exists an extracted area of interest that lies within the preset pixel 

area, determining the area of interest as the target area. 

14.  The video recording system according to claim 11, wherein the division rule 

comprises: dividing the selected target areas into sub-areas in a uniform division 

manner so that each target area is divided into a number of N times N sub-areas, 

where N is a positive integer larger than 1. 
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15.  The video recording system according to claim 11, wherein the motion 

detection module is configured to: 

compute a difference value between a pixel value of each pixel of the image 

block located in each sub-area of the currently extracted second image and that of a 

corresponding pixel of the image block located in the same sub-area of the previously 

extracted second image; 

sum all the corresponding difference values of the image block in each sub-area 

and divide the summation by a number of pixels of the image block to obtain a 

corresponding average difference value of the image block in each sub-area; and 

when a corresponding average difference value of the image block in a sub-area 

is greater than a predetermined threshold, determine that a motion event has occurred 

in this sub-area. 

16.  A storage medium storing computer-readable instructions that, when 

executed by one or more processors, perform the following operations: 

extracting a first image captured by a monitoring camera every first 

predetermined time period; 

performing region detection on the extracted first image using a pre-established 

model to extract areas of interest covering some or all parts of a target object; 

performing motion area filtering on the extracted areas of interest using an 

analysis rule to select one or more target areas; 

dividing the selected target areas according to a division rule so that each target 

area is divided into a plurality of sub-areas; 

extracting a second image captured by the monitoring camera every second 

predetermined time period; 

comparing an image block located in each sub-area of the second image with that 

in the same sub-area of the previously extracted second image, to determine whether a 

motion event has occurred in each sub-area; and 

controlling the monitoring camera to start video recording from the currently 

extracted second image when a motion event occurs in a sub-area. 

17.  The storage medium according to claim 16, wherein the pre-established 

model is a convolutional neural network (CNN) model. 
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18.  The storage medium according to claim 16, wherein the analysis rule 

comprises: 

analyzing whether there exists an extracted area of interest that lies within a 

preset pixel area, the preset pixel area comprising an abscissa range (X1, X2) and an 

ordinate range (Y1, Y2), where X1 represents pixels in column X1, and X2 represents 

pixels in column X1, with X1 being less than X2; Y1 represents pixels in row Y1, and 

Y2 represents pixels in row Y2, with Y1 being less than Y2; and 

when there exists an extracted area of interest that lies within the preset pixel 

area, determining the area of interest as the target area. 

19.  The storage medium according to claim 16, wherein the division rule 

comprises: dividing the selected target areas into sub-areas in a uniform division 

manner so that each target area is divided into a number of N times N sub-areas, 

where N is a positive integer greater than 1. 

20.  The storage medium according to claim 16, wherein the determining 

whether a motion event has occurred in each sub-area comprises: 

computing a difference value between a pixel value of each pixel of the image 

block located in each sub-area of the currently extracted second image and that of a 

corresponding pixel of the image block located in the same sub-area of the previously 

extracted second image; 

summing all the corresponding difference values of the image block in each sub-

area and dividing the summation by a number of pixels of the image block to obtain a 

corresponding average difference value of the image block in each sub-area; and 

when a corresponding average difference value of the image block in a sub-area 

is greater than a predetermined threshold value, determining that a motion event has 

occurred in this sub-area. 


