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METHOD AND APPARATUS FOR ANALYZING POSITIONAL 
RELATIONSHIP BETWEEN TARGET OBJECTS, STORAGE 

MEDIUM AND ELECTRONIC DEVICE 
5

The present application claims priority to Chinese patent application No. 202110726426.5, 

entitled "Method and Apparatus for Analyzing Positional Relationship between Target Objects, 

Storage Medium and Electronic Device" and filed with China National Intellectual Property 

Administration on June 29, 2021, which is incorporated in the present application by reference in 

its entirety. 10

Technical Field 

The present application relates to the field of video image processing, in particular to a

method and an apparatus for analyzing a positional relationship between target objects, a storage 

medium and an electronic device.

Background 15

With the increasing development of science and technology, it has become increasingly 

common for people to use video materials as auxiliary recording tools. For a specific event, the 

requirements for the definition of on-site images related to the event recorded by the video 

materials, the diversity of target objects, and the reducibility of positional relationship between 

target objects are becoming increasingly high. However, in some cases, due to limitations in 20
natural environmental conditions such as time and weather and the like, as well as limitations in 

the installation angle of a camera device and its own hardware performance, the following issues 

may exist in the captured video:

(1) insufficient definition of the image at critical moments;

(2) failed to include all information related to the event.25

Due to the above issues, multiple target objects related to the event cannot be displayed 

simultaneously in a single video, and staff cannot obtain the positional relationship between 

these multiple target objects from the single video, thereby failing to understand the true process 

of the event. 
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Summary 

An object of embodiments of the present application is to provide, in response to problems 

existing in the art, a method and an apparatus for analyzing a positional relationship between 

target objects, a storage medium and an electronic device, which can solve the problem that 

multiple target objects related to an event cannot be displayed simultaneously in a single video, 5
and staff cannot obtain a positional relationship between these multiple target objects from the

single video.

According to one aspect of the embodiments of the present application, a method for 

analyzing a positional relationship between target objects is provided.

The method includes: obtaining multiple videos, each of which contains a video image of a10
target spatial area; determining multiple target objects in the multiple videos and fusing the 

multiple videos to obtain a synthesized video containing the multiple target objects; analyzing 

and determining the positional relationship between the target objects based on a change in a

feature parameter of a target image corresponding to each of the target objects in the synthesized 

video over a time sequence15

According to another aspect of the embodiments of the present application, an apparatus for 

analyzing a positional relationship between target objects is provided. 

The apparatus includes: a video-obtaining module, a video-fusing module and a

video-analyzing module. 

The video-obtaining module is configured for obtaining multiple videos, each of which 20
contains a video image of a target spatial area. 

The video-fusing module is configured for determining multiple target objects in the 

multiple videos and fusing the multiple videos to obtain a synthesized video containing the 

multiple target objects.

The video-analyzing module is configured for analyzing and determining the positional 25
relationship between the target objects based on a change in a feature parameter of a target image 

corresponding to each of the target objects in the synthesized video over a time sequence 

According to another aspect of the embodiments of the present application, a non-volatile 
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computer-readable storage medium is provided. 

The non-volatile computer-readable storage medium stores a computer program that, when 

executed by a computer, causes the computer to carry out the method for analyzing a positional 

relationship between target objects mentioned above.

According to another aspect of the embodiments of the present application, an electronic 5
device is provided. 

The electronic device includes a memory, a processor, and a computer program that is 

stored on the memory and can run on the processor, wherein, when the processor when executing 

the computer program, carries out the method for analyzing a positional relationship between 

target objects mentioned above. 10

According to another aspect of the embodiments of the present application, a computer 

program product containing instructions is provided. 

The computer program, when run on a computer, causes the computer to carry out the 

method for analyzing a positional relationship between target objects mentioned above. 

A method and an apparatus for analyzing a positional relationship between target objects, a 15
storage medium and an electronic device are provided in the embodiments of the present 

application. With the technical solutions proposed in the embodiments of the present application, 

multiple videos containing the same target spatial area and each containing one or more target 

objects are fused, so that the fused synthesized video simultaneously displays the position 

changes in the target spatial area of multiple target objects existing in the same target spatial area, 20
thereby identifying from a single video the position relationship between the multiple targets in 

the target spatial area. Specifically, in the embodiments of the present application, the positional 

relationship between the target objects in the target spatial area is analyzed by monitoring the 

change in the feature parameter of the target image corresponding to each target object in the 

synthesized video over time sequence. 25

Of course, it is not necessary for any product or method of the disclosure to achieve all the 

advantages described above at the same time. 
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Brief Description of the Drawings 
In order to make the technical solutions and advantages more clearly, embodiments of the 

present application will be described in detail below with reference to the appended drawings.

The accompanying drawings in the following description show merely some embodiments of the 

present application, and those skilled in the art may also obtain other accompanying drawings 5
based on these accompanying drawings without any creative efforts.

FIG. 1 is a schematic view of an implementation environment provided by an embodiment 

of the present application; 

FIG. 2 is a schematic flowchart of a method for analyzing a positional relationship between 

target objects provided by an embodiment of the present application; 10

FIG. 3 is a schematic view of a sub-step S2 provided by an embodiment of the present

application;

FIG. 4 is a schematic view of a sub-step S3 provided by an embodiment of the present 

application;

FIG. 5 is a schematic structure view of an apparatus for analyzing a positional relationship 15
between target objects provided by an embodiment of the present application.

FIG. 6 is a schematic effect view of a plane transformation provided by an embodiment of 

the present application;

FIG. 7 is a schematic physical structure view of an electronic device provided by an 

embodiment of the present application.20

Detailed Description 
The technical solutions of the embodiments of the present application will be described in 

detail below with reference to the appended drawings more clearly. Obviously, the embodiments 

described are only some, and not all, of the embodiments of the present application. All other 

embodiments obtained by a person of ordinary skill in the art based on the embodiments of the 25
present application without any creative efforts fall into the scope of protection of the present 

application. When the following description refers to the drawings, unless otherwise indicated, 

the same number in different drawings represent the same or similar element. The terms such as 
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"first", "second”, "third" and the like (if any) in the description, claims and drawings of the 

present application are used to distinguish similar objects, and are not used to describe a specific 

order or sequence. It should be understood that the objects used in this way can be interchanged 

in appropriate cases. In addition, the terms "include" and "have", as well as any variations 

thereof, are intended to encompass non-exclusive inclusions. In the description of the present 5
application, "multiple" means two or more, unless otherwise specified. In the description of the 

present application, it should be understood that unless otherwise specified and limited, the terms 

"install", "communicate", and "connect" should be broadly understood, which for example can 

be fixed connection, detachable connection, or integral connection; can be mechanical 

connection, electrical connection, or communication with each other; can be directly connected 10
or indirectly connected through an intermediate medium; can be internal connection between two 

elements or interaction relationship between two elements. For a person of ordinary skill in the 

art, specific meanings of the above terms in the present application can be understood based on 

specific circumstances. 

Before providing a detailed explanation of the method for analyzing the positional 15
relationship between the target objects provided by the embodiment of the present application,

an implementation environment provided by the embodiment of the present application will be 

introduced first. 

Refer to Fig. 1, which is a schematic view of an implementation environment shown 

according to an exemplary embodiment. The implementation environment includes at least one 20
camera 100, server 200, and terminal 300. The camera 100 can communicate with the server 200 

through a network, and the server 200 can communicate with the terminal 300 through the 

network. The communication can be wired or wireless, which is not limited in the embodiments 

of the present application.

The camera 100 is used to capture a video containing the target objects and send the video 25
to the server 200. 

The target objects include one or more of humans, animals, motor vehicles, non-motor 

vehicles, plants, buildings, urban public facilities, etc. 

The server 200 is used to receive the video sent by the camera 100 and further transmit the 
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video to the terminal 300. The server 200 can be a single server, a cluster of multiple servers, or 

a cloud computing service center. 

The terminal 300 can be any electronic product that can interact with users through one or 

more methods such as a keyboard, a display, a touchpad, a touch screen, a remote control, a

voice interaction or a handwriting device. For example, The terminal 300 can be a Personal 5
Computer (PC), a mobile phone, a smartphone, a Personal Digital Assistant (PDA), a wearable 

device, a Pocket PC (PPC), a tablet computer, a smart In-Vehicle Infotainment, a smart TV, a

smart speaker, etc. 

For example, the terminal 300 displays, through its display, the received video to the user. 

The user previews the video content through the display of the terminal 300, and then takes 10
desired video clips according to actual needs, and determines the positional relationship between 

the target objects according to the method provided in the embodiment of the present application. 

A person of ordinary skill in the art should understand that the above terminal 300 and 

server 200 are only examples. Other existing or potential future terminals or servers that are 

applicable to the embodiments of the present application should also be included within the 15
scope of protection of the embodiments of the present application, and are hereby included by 

reference. 

The method for analyzing a positional relationship between target objects provided in the 

embodiment of the present application will be further described in detail below.

For example, refer to Fig. 2, which is a schematic flowchart of the method for analyzing a 20
positional relationship between target objects provided in the embodiment of the present 

application. The method includes the following steps: 

S1: Obtaining multiple video, each of which contains a video image of a target spatial area; 

In this step, the target spatial area can be a certain area in the actual space, and the target 

spatial area can be set according to actual needs. For example, when it is necessary to analyze the 25
positional relationship between multiple target objects that exist simultaneously at an 

intersection, multiple videos containing the intersection can be obtained, and the target objects 

that need attention can be obtained through these multiple video. For example, a first target 

object that needs attention is obtained through a first video of the intersection captured at night. 
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Due to the insufficient definition of the first video of the intersection captured at night, a second 

target object that needs attention cannot be obtained through the first video. Therefore, the 

second target object needs to be obtained from other videos of the intersection. For example, the 

other videos can be a second video of the intersection captured during the day, and the second 

target object is obtained in the second video. The target spatial area, first video, and second video 5
can be selected according to actual needs, which are not limited in the embodiments of the

present application.

S2: Determining multiple target objects in the multiple video and fusing the multiple video 

to obtain a synthesized video containing the multiple target objects; 

In this step, the target objects can be automatically identified in the multiple video, such as 10
the target objects belonging to a preset target object type are automatically identified based on 

the preset target object type. For example, the target object type is people, cars, facilities on the 

road, etc. The concerned target objects, that need to be analyzed, can also be determined in the 

multiple videos through manual annotation. Of course, a combination of automatic identification 

and manual annotation can also be used to determine the target objects that needs to be analyzed. 15
Further, by fusing the videos, the multiple target objects that exist in different videos are 

synthesized into a single synthesized video. 

Furthermore, in the scheme of automatically identifying the target objects mentioned above, 

a target object that needs to be analyzed in the various identified target objects can be determined 

as a target object to be analyzed. 20

S3: analyzing and determining the positional relationship between the target objects based 

on a change in a feature parameter of a target image corresponding to each of the target objects 

in the synthesized video over a time sequence. 

With the technical solution proposed in the embodiment of the present application, the 

multiple video containing the same target spatial area and each containing one or more target 25
objects are fused, so that the fused synthesized video simultaneously displays the position 

changes in the target spatial area of multiple target objects existing in the same target spatial 

area. The positional relationship between the target objects in the target spatial area can be 

analyzed by monitoring the change in the feature parameter of the target image corresponding to 



8

each of the target objects in the synthesized video over the time sequence, such that the 

positional relationship between the multiple targets in the target spatial area can be identified in a 

single video. 

In some embodiments of the present application, the multiple video containing the target 

spatial area can be obtained from videos recorded by the same camera device, or from videos 5
recorded by different camera devices according to actual situations. 

For example, three camera devices capture videos of the target spatial area from three 

different perspectives. Due to the presence of obstructions, the video captured by each camera 

device cannot fully cover the target object to be analyzed. However, the videos recorded from 

three different perspectives can be complementary to each other. Therefore, by performing 10
coordinate transformation and other processing on the above videos from three perspectives and 

then fusing the videos, a synthesized video containing all the target objects to be analyzed can be 

obtained. 

The following provides an exemplary description of the method for analyzing a positional 

relationship between target objects provided in the embodiment of the present application in an 15
application scenario. 

For a first event in which the whereabouts of the target object needs to be determined, first, 

it is necessary to determine the target spatial area to be analyzed. One way is to understand the 

approximate occurrence time of the first event and the approximate behavior of the first target 

object, such as a key person, before the first event occurs, and determine an area where the key 20
person last appeared before the first event occurs by browsing video recordings along the way, 

and set this area as the target spatial area. 

Subsequently, it is necessary to determine multiple videos containing the target spatial area. 

One way is to take, based on the approximate occurrence time of the first event, a first video 

containing the target spatial area and the occurrence time of the event, where the first video 25
includes partial images of the key person. Since the first event occurred at night, due to the 

limited light, the definition of the first video is low and other target objects in the target spatial 

area cannot be identified. Based solely on the first video, the whereabouts of the key person still 

cannot be determined. 
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In order to analyze the relationship between the key person and other target objects in the 

target spatial area, it is necessary to acquire a second video containing the same target spatial 

area. Optionally, the second video was recorded during the day with sufficient lighting and 

clearer outlines of oncoming and outgoing vehicles, pedestrians, and environmental public 

facilities in the video. However, the key person did not appear in the second video. 5

Subsequently, the first and second videos mentioned above are uploaded to an electronic 

device with human-computer interaction function, and an instruction is sent to trigger the 

electronic device to execute relevant calculation programs to carry out the operations in the 

method for analyzing a positional relationship between target objects provided in the present 

embodiment, and further determine the whereabouts of the key person. 10

Specifically, the method for analyzing the positional relationship between the target objects 

includes: 

S1: Obtaining multiple videos, each of which contains a video image of a target spatial area; 

In the embodiment, the multiple videos include the first and second videos mentioned 

above. 15

S2: Determining multiple target objects in the multiple videos and fusing the multiple 

videos to obtain a synthesized video containing the multiple target objects; 

In S2, please refer to Fig. 3. In the embodiment, the following operations are performed on 

the obtained first and second videos: 

S21: Constructing a background image of the target spatial area; 20

After determining the multiple target objects that need to be analyzed in the multiple videos, 

respective video frames containing the target objects can be obtained. The background image can 

be pre-constructed, and then the respective video frames for all target objects can be fused in this

background image, so that the position change relationships for all target objects are displayed 

simultaneously in the synthesized video, thereby identifying the positional relationship between 25
the target objects. 

Optionally, a preset background image of the target spatial area can be used, such as a 

preset original video clip of the target spatial area that meets the requirements for definition or 
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contains original environmental information that meets requirements. After fusing respective 

video frames for the target objects into the original video clip, the position change of each target 

object can be clearly reflected, thus enabling to identify the positional relationship between the 

target objects. For example, assuming that the multiple videos are all captured on a rainy day and 

contain the target spatial region, the target objects that need to be analyzed are determined in 5
these multiple videos respectively. Due to the unsatisfactory definition of videos captured on the 

rainy day, a video containing the target spatial area captured on a sunny day can be selected as 

the background image. 

Optionally, a preset background image unrelated to the target spatial area can be used. The 

background image meets the following conditions: after fusing respective video frames for the 10
target objects into the background image, the position change of each target object can be clearly 

reflected. Thus, the positional relationship between the target objects can be identified. For 

example, assuming that the multiple videos are all captured on a rainy day and contain the target 

spatial region, the target objects that need to be analyzed are determined in these multiple videos 

respectively. Due to the unsatisfactory definition of the videos captured on the rainy day, a video15
of an empty road captured on a sunny day can be selected as the background image. 

Optionally, in some embodiments of the present application, at least one of the multiple 

videos has higher definition and/or richer original environmental information compared to other 

videos. The background image of the target spatial area can be constructed based on the at least 

one video with higher definition and/or more original environmental information, so that the 20
synthesized video has more comprehensive background information of the target spatial area. 

For example, one or more videos with appropriate exposure in the multiple videos can allow 

the synthesized video to have good definition. For another example, the target objects contained 

in at least one of the multiple videos can be complementary to the target objects contained in 

other videos, allowing the synthesized video to contain more comprehensive environmental 25
information. Based on this synthesized video, the positional relationship between the target 

objects can be accurately analyzed. 

Specifically, in the embodiment, although the time period of the first video is closer to the 

occurrence time of the first event, due to the fact that this video was recorded at night and has 

low definition, only blurred images of key person before the first event occurs can be identified 30
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from the video, and other objects that may be related to the first event in the video are still 

difficult to distinguish. 

However, the second video of the same location was recorded during the day and has clear

video image, thus the environment of the target spatial area can be clearly understood from the 

second video. 5

Therefore, optionally, the background image of the target spatial area is constructed

according to the second video with higher image definition.

Exemplarily, in the embodiment, the constructed background image of the target spatial 

area includes buildings, roads, river guardrails on one side of the road, and several manhole 

covers arranged on the road surface, etc. 10

S22: Extracting video frames associated with the multiple target objects from the multiple 

videos; 

For example, in the first event of the embodiment, the determined target objects include the 

key person in the first video, and river guardrails on one side of the road and several manhole

covers arranged on the road surface in the second video.15

Subsequently, the video frames associated with the determined target objects are extracted. 

In one implementation, target recognition can be performed on the multiple videos, from which 

video frames including the target objects can be determined as the video frames associated with 

the multiple target objects. 

S23: Extracting a target image corresponding to each of the determined target objects from20
each of the video frames; 

Specifically, the target image for each determined target object can be extracted from each 

video frame associated with the target object by image matting. The target image is an image 

area that includes the target object. For example, if the determined target objects include the key 

person in the first video, and river guardrails on one side of the road and several manhole covers 25
arranged on the road surface in the second video, the target images including the key person can 

be extracted from the associated video frames in the first video by image matting, and the target 

images including the river guardrail on one side of the road and several manhole covers arranged 
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on the road surface, are extracted from the associated video frames in the second video by image

matting. 

S24: Fusing each target image with the background image of the target area according to a 

motion time sequence of the target object, to generate multiple synthesized video frames. 

Specifically, each target image is superposed with the aforementioned background image 5
according to a motion time sequence of each of the determined target objects, to obtain the 

multiple synthesized video frames. 

The multiple synthesized video frames constitute the synthesized video. The motion time 

sequence is a sequence formed by time points corresponding to video frames to which the target 

images belong, and each synthesized video frame corresponds to a time point in the motion time 10
sequence. 

S3: Analyzing and determining the positional relationship between the target objects based 

on a change in a feature parameter of a target image corresponding to each of the target objects 

in the synthesized video over a time sequence. 

Specifically, please refer to Fig. 4. In the embodiment, S3 specifically includes the 15
following content: 

S31: Monitoring each video frame of the synthesized video to obtain the change in the 

feature parameter of the target image corresponding to each of the target objects over the time 

sequence; 

S32: if feature parameters of target images corresponding to at least two target objects 20
change, determining the target objects whose feature parameters change as candidate target 

objects; 

For example, the target objects can include dynamic target objects such as the key person 

and reference target objects such as river guardrails, manhole covers, etc. 

Optionally, in order to accurately identify the potential positional relationship between the 25
key person and other target objects, the dynamic target object, i.e., the key person, is combined 

with each reference target object such as river guardrails and manhole covers, to obtain multiple 

target object combinations. 
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In the synthesized video, the dynamic target object and reference target object in each target 

object combination move according to their respective time sequences, and the changes in the 

feature parameters of the target images corresponding to the target objects in each target object 

combination over the time sequence are monitored. 

When two target objects in one target object combination overlap in space, the feature 5
parameters of the target images corresponding to the two target objects will change. 

Exemplarily, in the embodiment, the feature parameter includes transparency and/or color at 

the overlap of the target images corresponding to the target objects.

Specifically, if two target objects overlap, the overlapping part is equivalent to the 

superposition of pixel values that make up the target images for the two target objects. The 10
superposition of pixel values results in changes in the image display effect at the overlapping 

part, such as changes in transparency or color. Therefore, if the transparency and/or color of a

portion of or entirety of target images corresponding to two target objects in the combination 

change, it indicates that these two target objects overlap when moving in the synthesized video 

according to their respective time sequences. 15

That is, if the transparency and/or color of a portion of the target images corresponding to 

the two target objects in the combination change, it indicates that these two target objects overlap

when moving in the synthesized video according to their respective time sequences. 

Alternatively, if the transparency and/or color of the entire target images corresponding to the 

two target objects in the combination change, it indicates that these two target objects overlap 20
when moving in the synthesized video according to their respective time sequences. 

Further, the target objects corresponding to the target images whose feature parameters have 

changed are determined as candidate target objects, and the combination in which the candidate 

target objects is located is a candidate target object combination.

In other words, in the embodiment, there is a possibility that the dynamic target object and 25
the reference target object in the determined candidate target object combination once contacted 

with each other in the target spatial area. 

Monitoring the change in the feature parameters in the form of a combination of two target 

objects can improve the efficiency of subsequent analysis process. It can be understood that two 
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target objects whose feature parameters simultaneously change may not have an overlapping 

moment in their respective motion time sequences, for example, this is a situation where the two 

target objects overlap with other target objects at the same time. Therefore, in the subsequent 

analysis process, taking the candidate target object combination as a unit for analysis will result 

in a higher analysis efficiency. 5

S33: Obtaining a two-dimensional contour image formed by a projection of a target image 

corresponding to each candidate target object on a preset plane; 

In order to further determine whether the candidate target objects once contacted with each 

other in the target spatial area, in the embodiment, optionally, a plane transformation is 

performed on the synthesized video based on a preset plane to obtain a two-dimensional 10
animation containing the plane contour images of the candidate target objects. The preset plane 

is the ground plane or a plane parallel to the ground plane. 

Exemplarily, according to the previous content, in the synthesized video, each target object 

is associated with a series of video frames. Therefore, taking one target object as an example, 

during the plane transformation, the projected image on the preset plane of the target image 15
corresponding to the target object in each frame is obtained, and further a series of projected 

images which are in one-to-one correspondence with the video frames for the target object are 

obtained. The series of projected images can form a two-dimensional animation of the target 

object on the preset plane. 

In one implementation, during the plane transformation, target localization can be 20
performed on each frame by using spatial positioning technology, to obtain the spatial position 

coordinate (x, y, z) corresponding to the target object in the frame, and then transform the spatial 

position coordinate to the preset plane according to the geometric transformation relationship, 

thus obtaining the projected image on the preset plane of the target image corresponding to the 

target object. 25

It can be understood that in the process of analyzing two-dimensional animation, taking the 

candidate target object combination as a unit, the analysis result can be obtained clearly and 

quickly by observing the positional relationship between the plane contour images of the target 

objects in each candidate target object combination. 
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Optionally, a two-dimensional plane transformation can be performed on the video frames 

for the determined candidate target objects in the synthesized video based on a preset plane, to 

obtain a two-dimensional plane view containing the contour images of the candidate target 

objects.

S34: Determining whether the two-dimensional contour image of each of the candidate 5
target objects overlaps with each other; i.e., determining whether the two-dimensional contour 

image of the target image corresponding to each candidate target object overlaps with each other; 

Specifically, after obtaining the two-dimensional animation containing the projected images 

of the candidate target objects, the projection images of the two candidate target objects are 

caused to move on the preset plane according to their respective time sequences, and it is 10
monitored whether the two-dimensional contour image, i.e., the projected image, of each 

candidate target object overlaps with each other. 

S35: Determining that the candidate target objects, which correspond to two-dimensional 

contour images overlapping with each other, once contacted with each other in the target spatial 

area; i.e., determining that the candidate target objects whose two-dimensional contour images 15
overlap, contacted with each other in the target spatial area. 

For example, for each candidate target object combination, if there is an overlap between 

the two-dimensional contour images of the dynamic target object and the reference target object 

in the combination, it is determined that the dynamic target object and the reference target object 

in the combination once contacted with each other in the target spatial area.20

In the embodiment, for example, the dynamic target object and the reference target object 

are the key person and a manhole cover, respectively. Based on the observation of the 

two-dimensional animation corresponding to the key person and the manhole cover, it can be 

determined whether the projected image of the key person on the ground plane overlaps with the 

projected image of the manhole cover on the ground plane. If it is determined that the projected 25
image of the key person on the ground plane overlaps with the projected image of the manhole 

cover on the ground plane, it can be inferred that the key person may has lost his footing and 

fallen into the rainwater well. 

The method provided in the embodiment of the present application can fuse multiple videos 
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associated with the target spatial area into a synthesized video, and construct the background 

image with higher definition. Combining this background image with the target images of the 

determined target objects helps to improve the accuracy of the analysis result of the positional

relationship between the target objects in the target spatial area. Specifically, the target images of 

the target objects to be analyzed are extracted from the original video, and then multiple target 5
objects are fused with the background image to form the synthesized video. In the synthesized 

video, the multiple target objects move in their respective time sequences, and the positional 

relationship between these target objects is determined by monitoring the change in the feature 

parameter of each of the target objects. Specifically, for the target object combination composed 

of a dynamic target object and a reference target object, when images of the dynamic target 10
object and the reference target object overlap, the projected images on the preset plane of the 

dynamic target object and the reference target object in the combination are further obtained to 

generate a two-dimensional animation containing the projected images of the dynamic target 

object and the reference target object. By determining whether the projection images of the 

dynamic target object and the reference target object overlap in the two-dimensional animation, 15
it is determined whether the two target objects once contacted with each other in the target 

spatial area. Further, if there is an overlap, it indicates that the dynamic target object and the 

reference target object once contacted with each other in the target spatial area. 

It should be noted that in other embodiments of the present application, the feature 

parameter may also include the shape, area, or angle, etc. of the target image. 20

Specifically, according to the above, it can be seen that candidate target objects whose 

respective target images overlap, have the possibility of direct contact with each other within the 

target spatial area. 

Exemplarily, assume that the dynamic target object in a target object combination is a car 

and the reference target object in the target object combination is a roadblock, and that the car 25
has indeed collided with the roadblock in the target spatial area. Therefore, in the process of 

monitoring the feature parameters of the car and roadblock in the target object combination, the 

monitored change in the feature parameters include: the transparency and color changes of the 

target images of the car and roadblock in the contact part when the car collides with the 

roadblock. In this case, the changing feature parameters also include angle, shape, and area. For 30
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example, if a roadblock is knocked down, an angle of the knocked down roadblock relative to 

the ground or other reference standards is different from that before the collision, i.e. the angle 

changes. For example, if a roadblock is hit and deformed, the shape of the roadblock changes. 

Similarly, the relevant area parameter of the roadblock that have been knocked down or damaged 

to deformation also changes, such as the area of the contour image of the roadblock in the target 5
image after the collision changes. 

Therefore, when one or more of the feature parameters such as transparency, color, shape, 

area and angle of the target images of at least two target objects change, it indicates that the 

target objects may have contacted with each other in the target spatial area. 

An embodiment of the present application also provides an apparatus for analyzing a 10
positional relationship between target objects. As shown in Fig. 5, the apparatus 500 includes a 

video-obtaining module 510, a video-fusing module 520, and a video-analyzing module 530. 

The video-obtaining module 510 is configured for obtaining multiple videos, each of which 

contains a video image of a target spatial area. 

The video-fusing module 520 is configured for determining multiple target objects in the 15
multiple videos and fusing the multiple videos to obtain a synthesized video containing the 

multiple target objects.

The video-analyzing module 530 is configured for analyzing and determining the positional 

relationship between the target objects based on a change in a feature parameter of a target image 

corresponding to each of the target objects in the synthesized video over a time sequence. 20

The apparatus for analyzing a positional relationship between target objects provided in the 

embodiment of the present application will be exemplarily described below in another scenario. 

In a second event where a key person once collided with a vehicle, since the second event 

occurred at night, it is difficult to determine the contact between the key person and oncoming 

and outgoing vehicles from the video captured during the time period of the second event. 25

Therefore, two videos can be taken from the camera device at the event site, i.e., in the 

target spatial area. The first video is a video captured during the time period of the second event. 

The second video is a video before the second event occurred. In this video, a car once turned on 
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its high beams and passed through an accident road section where the second event happened, 

with the light illuminating the road. 

The first and second videos are uploaded to the apparatus 500 provided in the embodiment 

of the present application. 

The video-obtaining module 510 obtains the first and second videos. 5

The video-fusing module 520 constructs a background image of the accident road section. 

Optionally, in the embodiment, since the second video was captured when illuminated by 

high beams and has higher definition, the background image of the accident road section is 

constructed mainly based on the relevant video frames illuminated by high beams in the second 

video. 10

Further, the video-fusing module 520 determines multiple target objects related to the 

second event in the first and second videos, and extracts video frames associated with each of the 

target objects. 

Exemplarily, in the embodiment, the determined target objects include oncoming and 

outgoing vehicles and the key person in the first video. Moreover, the oncoming and outgoing 15
vehicles are dynamic target objects, the key person is a reference target object, and the 

combination of the key person and each vehicle results in multiple target object combinations. 

Subsequently, the video-fusing module 520 extracts the target image corresponding to each 

of the determined target objects from each video frame. 

Further, the video-fusing module 520 fuses each target image corresponding to each target 20
object with the background image according to the motion time sequence of the target object, to 

generate multiple synthesized video frames. The multiple synthesized video frames construct the 

synthesized video, wherein each synthesized video frame corresponds to a time point in the 

motion time sequence. 

It can be understood that the second video can be used as light-supplementing material to 25
supplement the missing ambient light in the first video, in order to improve the exposure and 

definition of the synthesized video. 

Based on the synthesized video, the video-analyzing module 530 monitors each video frame 
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of the synthesized video to obtain the change in a feature parameter of the target image 

corresponding to each target object over the time sequence. 

Specifically, the video-analyzing module 530 monitors each video frame of the synthesized 

video to obtain the change in a feature parameter of each target object over the time sequence.

The target object can be a vehicle, a key person, etc. 5

In the embodiment, the feature parameter can include at least one of transparency, color, 

angle, area, and shape. 

If the feature parameters of the target images corresponding to at least two of the target 

objects change, target objects whose feature parameters change are determined as candidate 

target objects, and the video-analyzing module 530 determines a combination of the target 10
objects as a candidate target object combination. For example, if one or more of feature 

parameters of a vehicle and a key person in a target object combination changes over the time

sequence, video-analyzing module 530 determines the target object combination as the candidate 

target object combination. 

Furthermore, the video-analyzing module 530 performs a plane transformation on the 15
synthesized video for the candidate target objects, namely, the vehicle and key person, and the 

effect of the plane transformation is shown in Fig. 6. It should be noted that the perspective of 

the two images on the left in Fig. 6 is different from that of the two images on the right. The 

two-dimensional contour images in the two images on the right are the projected images of the 

vehicle and key person in the two images on the left on the ground plane. 20

Specifically, the video-analyzing module 530 obtains a two-dimensional contour image 

formed by the projection of the target image corresponding to each candidate target object on a 

preset plane, such as a ground plane, and determines whether the two-dimensional contour image 

of the target image corresponding to each candidate target object overlays with each other, and 

determine that the candidate target objects corresponding to the two-dimensional contour images25
overlapping with each other, once contacted with each other in the target spatial area. 

Optionally, for a candidate target object combination, if the two-dimensional contour 

images of the vehicle and key person in the combination overlap with each other, the 

video-analyzing module 530 determines that the vehicle and key person in the candidate target 
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object combination once contacted with each other on the accident road section. 

Based on this, the contact between the key person and oncoming and outgoing vehicles 

during the event period can be determined from the synthesized video, thereby determining the 

vehicle that collided with the key person. 

The embodiments of the apparatus described above are only schematic, wherein the units 5
described as separate components may be or may not be physically separated, and the 

components displayed as units may be or may not be physical units, that is, can be located in one 

place or distributed across multiple network units. Some or all modules can be selected 

according to actual needs to achieve the purpose of this embodiment. A person of ordinary skill 

in the art can understand and implement the present application without any creative effort. 10

The embodiment of the present application also provides an electronic device, as shown in 

Fig. 7. The electronic device 700 includes a processor 701, a communication interface 704, a 

memory 703, and a communication bus 702. The processor 701, communication interface 704, 

and memory 703 communicate with each other through communication bus 702. Processor 701 

can call logical instructions in memory 703 to perform the steps in the method for analyzing a 15
positional relationship between target objects described above. 

It should be understood that the above processor can be Central Processing Unit (CPU), or 

can be other general-purpose processors, Digital Signal Processor (DSP), Application Specific 

Integrated Circuit (ASIC), etc. A general-purpose processor can be a microprocessor or any 

conventional processor, etc. The steps of the method disclosed in combination with the invention 20
can be directly embodied in the hardware processor or the combination of hardware and software 

modules in the processor. 

A bus can be an Industry Standard Architecture (ISA) bus, a Peripheral Component (PCI) 

bus, or an Extended Industry Standard Architecture (EISA) bus. The bus can be divided into 

address bus, data bus, control bus, etc. For the convenience of representation, the bus in the 25
attached drawings of the present application is not limited to only one bus or one type of bus. 

An embodiment of the present application also provides a non-volatile computer readable 

storage medium having a computer program stored thereon, where the computer program, when 

executed by the processor, carries out the steps in the method for analyzing a positional 
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relationship between target objects.

An embodiment of the present application also provides a computer program product 

containing instructions, which, when run on a computer, causes the computer to carry out the 

steps of the method for analyzing a positional relationship between target objects mentioned 

above. 5

A person of ordinary skill in the art should understand that all or part of the process in the 

above embodiment of the method for analyzing a positional relationship between target objects 

can be implemented through hardware and/or software related to computer program instructions. 

The computer program can be stored in a non-volatile computer readable storage medium, and 

the computer program, when executed, can carry out the processes in the above method 10
embodiments. Any reference to memory, storage, database, or other media used in the 

embodiments provided in the present application can include non-volatile and/or volatile 

memory. The non-volatile memory can include read-only memory (ROM), programmable ROM 

(PROM), electrically programmable ROM (EPROM), electrically erasable programmable ROM 

(EEPROM), or flash memory. The volatile memory can include random access memory (RAM) 15
or external cache memory. As an explanation rather than limitation, RAM is available in various 

forms, such as static RAM (SRAM), dynamic RAM (DRAM), synchronous DRAM (SDRAM), 

enhanced SDRAM (ESDRAM), memory bus (Rambus), direct RAM (RDRAM), direct memory 

bus dynamic RAM (DRDRAM), and memory bus dynamic RAM (RDRAM). 

In summary, the embodiments of the present application provide a method and an apparatus 20
for analyzing a positional relationship between target objects, a storage medium and an 

electronic device. When analyzing a certain event, with the embodiments of the present 

application, multiple videos associated with the target spatial area are fused to obtain a 

synthesized video with good definition, which contains all possible information related to the 

event, such as all target objects to be analyzed related to the event in the target spatial area.25
Specifically, in the embodiments of the present application, the positional relationship between 

target objects in the target spatial area is analyzed by monitoring the change in the feature 

parameter of the target image corresponding to each target object in the synthesized video over 

the time sequence. 

Finally, it should be noted that the above embodiments are only used to illustrate the 30
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technical solution of the present application, not to limit it. Although the present application has 

been described in detail with reference to the aforementioned embodiments, a person of ordinary 

skill in the art should understand that the technical solutions recorded in the aforementioned 

embodiments can be modified or some of the technical features can be equivalently replaced;

and these modifications or replacements will nor cause the essence of the corresponding 5
technical solutions to depart from the spirit and scope of the technical solutions of the various 

embodiments of the present application. 
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CLAIMS 
What is claimed is:

1. A method for analyzing a positional relationship between target objects, wherein the

method comprises:

obtaining multiple videos, each of which contains a video image of a target spatial area;5

determining multiple target objects in the multiple videos and fusing the multiple videos to 

obtain a synthesized video containing the multiple target objects;

analyzing and determining the positional relationship between the target objects based on a 

change in a feature parameter of a target image corresponding to each of the target objects in the 

synthesized video over a time sequence.10

2. The method as claimed in claim 1, wherein, determining the multiple target objects in the

multiple videos and fusing the multiple videos to obtain the synthesized video containing the 

multiple target objects comprises:

constructing a background image;

extracting video frames associated with the multiple target objects from the multiple videos;15

extracting a target image corresponding to each of the determined target objects from each

of the video frames;

fusing each target image with the background image according to a motion time sequence of 

the target object, to generate multiple synthesized video frames, wherein the multiple synthesized 

video frames constitute the synthesized video, wherein each of the multiple synthesized video 20
frames corresponds to a time point in the motion time sequence.

3. The method as claimed in claim 2, wherein, at least one video of the multiple videos has

higher definition and/or more original environmental information relative to other videos, and 

constructing the background image comprises constructing the background image of the target 

spatial area according to the at least one video with higher definition and/or more original 25
environmental information.

4. The method as claimed in claim 1, wherein, analyzing and determining the positional
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relationship between the target objects based on the change of the feature parameter of the target 

image corresponding to each of the target objects in the synthesized video over the time 

sequence comprises:

monitoring each video frame of the synthesized video to obtain the change in the feature 

parameter of the target image corresponding to each of the target objects over the time sequence;5

if feature parameters of target images corresponding to at least two target objects change,

determining the target objects whose feature parameters change as candidate target objects.

5. The method as claimed in claim 4, wherein, analyzing and determining the positional

relationship between the target objects based on the change of the feature parameter of the target 

image corresponding to each of the target objects in the synthesized video over the time 10
sequence further comprises: 

obtaining a two-dimensional contour image formed by a projection of a target image 

corresponding to each of the candidate target objects on a preset plane;

determining whether the two-dimensional contour image of the target image corresponding

to each of the candidate target objects overlaps with each other;15

determining that the candidate target objects, which correspond to two-dimensional contour 

images overlapping with each other, once contacted with each other in the target spatial area.

6. The method as claimed in claim 1, wherein, the feature parameter comprises at least one

of: transparency, color, shape, area, and angle of the target image corresponding to the target 

object in video frames of the synthesized video.20

7. An apparatus for analyzing a positional relationship between target objects, wherein the

apparatus comprises:

a video-obtaining module, configured for obtaining multiple videos, each of which contains

a video image of a target spatial area respectively;

a video-fusing module, configured for determining multiple target objects in the multiple 25
videos and fusing the multiple videos to obtain a synthesized video containing the multiple target 

objects;
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a video-analyzing module, configured for analyzing and determining the positional 

relationship between the target objects based on a change in a feature parameter of a target image 

corresponding to each of the target objects in the synthesized video over a time sequence.

8. The apparatus as claimed in claim 7, wherein, the video-fusing module is further

configured for:5

constructing a background image;

extracting video frames associated with the multiple target objects from the multiple videos;

extracting a target image corresponding to each of the determined target objects from each 

of the video frames;

fusing each target image with the background image according to a motion time sequence of 10
the target object, to generate multiple synthesized video frames, wherein the multiple synthesized 

video frames constitute the synthesized video, wherein each of the multiple synthesized video 

frames corresponds to a time point in the motion time sequence;

wherein, at least one video of the multiple videos has higher definition and/or more original 

environmental information relative to other videos; and15

the video-fusing module is further configured for constructing the background image 

according to the at least one video with higher definition and/or more original environmental 

information;

the video-analyzing module is further configured for monitoring each video frame of the 

synthesized video to obtain the change in the feature parameter of the target image corresponding 20
to each of the target objects over the time sequence;

if feature parameters of target images corresponding to at least two target objects change,

determining the target objects with whose feature parameters change as candidate target objects,;

and

obtaining a two-dimensional contour image formed by a projection of a target image 25
corresponding to each of the candidate target objects on a preset plane;

determining whether the two-dimensional contour image of the target image corresponding
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to each of the candidate target objects overlaps with each other;

determining that the candidate target objects, which correspond to two-dimensional contour 

images overlapping with each other, once contacted with each other in the target spatial area;

wherein, the feature parameter comprises at least one of: transparency, color, shape, area, 

and angle of the target image corresponding to the target object in the video frames of the 5
synthesized video.

9. A non-volatile computer-readable storage medium, wherein, the non-volatile

computer-readable storage medium stores a computer program that, when executed by a 

computer, causes the computer to carry out the method for analyzing a positional relationship 

between target objects as claimed in any one of claims 1 to 6.10

10. An electronic device, comprising a memory, a processor, and a computer program that is

stored on the memory and can run on the processor, wherein, when the processor, when

executing the computer program, carries out the method for analyzing a positional relationship 

between target objects as claimed in any one of claims 1 to 6.

11. A computer program product containing instructions, which, when run on a computer,15
causes the computer to carry out the method for analyzing a positional relationship between 

target objects as claimed in any one of claims 1 to 6.


