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IMAGE SYNCHRONIZATION METHOD AND APPARATUS, AND 

DEVICE AND COMPUTER STORAGE MEDIUM 

 

TECHNICAL FIELD 

[ 0001] The disclosure relates to the field of intelligent video analysis, and in 

particular, to an image synchronization method and apparatus, a device and a computer 

storage medium. 

 

BACKGROUND 

[ 0002] At present, in specific scenarios such as live broadcasting and board game 

scenarios, a plurality of cameras arranged at different angle directions are commonly 

used for cooperative processing, i.e., the cameras are triggered to photograph the same 

target object at different angles, and return a plurality of images. Then, information 

analysis and information fusion are performed on the images, so that the seen target 

object accords with a real visual world of human face vision better. Thus, the cameras 

need to comply with strict frame synchronization requirements. 

[ 0003] However, the images returned by the cameras may not be synchronized at 

frame level due to time error problems caused by network transmission or the hardware 

of the cameras. 

 

SUMMARY 

[ 0004] Embodiments of the disclosure provide an image synchronization method and 

apparatus, a device and a computer storage medium. 

[ 0005] Technical solutions of the embodiments of the disclosure are implemented as 

follows. 
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[ 0006] The embodiments of the disclosure provide an image synchronize method. The 

method may include the following operations. 

[ 0007] A plurality of groups of candidate images collected by a plurality of image 

collection apparatuses for a target object and time parameters corresponding to each of 

the candidate images are acquired. Each of the image collection apparatuses corresponds 

to one of the plurality of groups of candidate images. Each group of candidate images 

includes at least one of the candidate images. A candidate image is selected from the 

each group of candidate images to serve as an image to be analyzed, and a group of 

images to be analyzed is constructed on the basis of a plurality of images to be analyzed. 

The group of images to be analyzed is determined as a synchronization image group 

corresponding to the target object in response to the time parameters of the images to be 

analyzed all satisfying a preset synchronization condition. 

[ 0008] In this way, the group of images to be analyzed constructed on the basis of a 

candidate image in a group of candidate images collected by each image collection 

apparatus may be subjected to synchronization determination according to the time 

parameters by acquiring the plurality of groups of candidate images collected by the 

plurality of image collection apparatuses for the target object and the time parameters 

corresponding to each of the candidate images until the synchronization image group 

with the time parameters all satisfying the preset synchronization condition is 

determined. 

[ 0009] In some embodiments, the method may further include the following 

operations. Image collection triggering signals are sent to the plurality of image 

collection apparatuses synchronously. When a candidate image that is returned by any of 

the image collection apparatuses and is collected in response to the image collection 

triggering signals are received, the time parameter corresponding to the candidate image 

is recorded. The candidate images and the time parameters are cached into any image 

cache queue in a corresponding relationship according to a time parameter ranking 

sequence, to construct any group of candidate images. Each of the image collection 

apparatuses corresponds to one image cache queue. 
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[ 0010] In some embodiments, the operation that the image collection triggering 

signals are sent to the plurality of image collection apparatuses synchronously includes 

the following operations. A preset frame frequency corresponding to each of the image 

collection apparatuses is acquired, and a signal transmission frequency is determined on 

the basis of the plurality of preset frame frequencies. The signal transmission frequency 

is less than or equal to any of the preset frame frequencies. The image collection 

triggering signals are sent to each of the plurality of image collection apparatuses 

synchronously according to the signal transmission frequency. 

[ 0011] In this way, the transmission frequencies of the image collection triggering 

signals are determined according to the frame frequencies of the image collection 

apparatuses, which may ensure that more image data is acquired within unit time. 

[ 0012] In some embodiments, the operation that a candidate image is selected from 

the each group of candidate images to serve as an image to be analyzed includes the 

following operation. A candidate image with a time parameter ranked first is selected 

from a group of candidate images cached in each image cache queue to serve an image to 

be analyzed, to obtain the plurality of images to be analyzed. 

[ 0013] In some embodiments, after the group of images to be analyzed is constructed 

on the basis of the plurality of images to be analyzed, and before the group of images to 

be analyzed is determined as the synchronization image group corresponding to the target 

object in response to the time parameters of the images to be analyzed all satisfying a 

preset synchronization condition, the method further includes the following operations. 

An image to be analyzed with a time parameter ranked last in the group of images to be 

analyzed is determined as a target image. A time difference value between the time 

parameter corresponding to the target image and the time parameter corresponding to any 

other image to be analyzed in the group of images to be analyzed is calculated. In 

response to the time difference being less than or equal to a preset time threshold value, 

the time parameters of the images to be analyzed all satisfy the preset synchronization 

condition. 

[ 0014] In this way, the image to be analyzed with the latest time parameter ranking in 

the group of images to be analyzed is determined as a target image, then the time 
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parameter corresponding to the target image is compared with the time parameter 

corresponding to any other image to be analyzed, so as to determine a group of frame 

synchronization images of the target object when the difference values of the time 

parameters all satisfy a preset error range.  

[ 0015] In some embodiments, after the time difference value between the time 

parameter corresponding to the target image and the time parameter corresponding to any 

other image to be analyzed in the group of images to be analyzed is calculated, the 

method further includes the following operations. In response to the time difference value 

between the time parameter corresponding to the target image and the time parameter 

corresponding to the first image to be analyzed in the image group to be analyzed being 

greater than the preset time threshold value, the first image to be analyzed is discarded. 

The first image to be analyzed is any other image to be analyzed except the target image 

in the group of images to be analyzed. A second image to be analyzed with a time 

parameter ranked first is continued to be selected from a first image cache queue to 

which the first image to be analyzed belongs. The group of images to be analyzed is 

updated on the basis of the second image to be analyzed, and determination processing of 

the target image and the determination processing of the preset synchronization condition 

are continued to be executed on the basis of the updated group of images to be analyzed. 

[ 0016] In this way, when there is a difference value of the time parameters that do not 

satisfy the image to be analyzed in a preset error range, the image to be analyzed is 

discarded, a new image to be analyzed with the first time parameter is acquired from a 

corresponding image cache queue to update a group of images to be updated, and the 

determination of the target image and the determination processing of the preset 

synchronization condition are repeated, so as to determine image frame synchronization. 

[ 0017] In some embodiments, after the group of images to be analyzed is determined 

as a synchronization image group corresponding to the target object in response to the 

time parameters of the images to be analyzed all satisfying the preset synchronization 

condition, the method further includes the following operations. Preprocessing is 

performed on each image to be analyzed in the synchronization image group to obtain a 

processed synchronization image group that satisfies a preset model input condition. The 
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processed synchronization image group is input into a target algorithm model to perform 

image analysis processing. 

[ 0018] In some embodiments, after the group of images to be analyzed is determined 

as a synchronization image group corresponding to the target object in response to the 

time parameters of the images to be analyzed all satisfying the preset synchronization 

condition, the method further includes the following operations. The next group of 

images to be analyzed is continued to be constructed on the basis of the image to be 

analyzed with the first time parameter of each of the image cache queues, and the 

determination processing of a next synchronization image group corresponding to the 

target object is executed. 

[ 0019] In some embodiments, the plurality of image collection apparatuses is 

relatively arranged in a plurality of angle directions of the target object. One image 

collection apparatus is arranged in one angle direction. 

[ 0020] The embodiments of the disclosure provide an image synchronization 

apparatus. The image synchronization apparatus includes an acquisition module, a 

selection module, a construction module, and a determination module. 

[ 0021] The acquisition module is configured to acquire a plurality of groups of 

candidate images collected by a plurality of image collection apparatuses for a target 

object and time parameters corresponding to each of the candidate images. Each of the 

image collection apparatuses corresponds to one of the plurality of groups of candidate 

images. Each group of candidate images includes at least one of the candidate images.  

[ 0022] The selection module is configured to select one candidate image from the 

each group of candidate images to serve as an image to be analyzed. 

[ 0023] The construction module is configured to construct a group of images to be 

analyzed on the basis of a plurality of images to be analyzed. 

[ 0024] The determination module is configured to determine the group of images to 

be analyzed as a synchronization image group corresponding to the target object in 
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response to the time parameters of the images to be analyzed all satisfying a preset 

synchronization condition. 

[ 0025] The embodiments of the disclosure provide a computer device, which may 

include a memory and a processor. The memory may store a computer program capable 

of running in the processor. The processor may execute the program to implement steps 

in the method described above. 

[ 0026] The embodiments of the disclosure provide a computer-readable storage 

medium, in which a computer program may be stored. The computer program may be 

executed by a processor to implement the steps in the method described above. 

[ 0027] The embodiments of the disclosure provide an image synchronization method 

and apparatus, and a device and a storage medium. A group of images to be analyzed 

constructed on the basis of a candidate image in a group of candidate images collected by 

each image collection apparatus is subjected to synchronization determination by 

acquiring a plurality of groups of candidate images collected by a plurality of image 

collection apparatuses for the target object and time parameters corresponding to each of 

the candidate images until the synchronization image group with the time parameters all 

satisfying the preset synchronization condition is determined. Therefore, the images of a 

plurality of cameras are subjected to synchronization determination on the basis of 

timestamps, which ensures that a group of images output to an algorithm for detection 

identification and information infusion by the plurality of cameras are synchronous, and 

meets a strict frame synchronization requirement. 

[ 0028] It is to be understood that the above general description and the following 

detailed description are only intended to be illustrative and not restrictive, instead of 

limiting the disclosure. 

 

BRIEF DESCRIPTION OF THE DRAWINGS 

[ 0029] FIG. 1 is an implementation flowchart 1 of an image synchronization method 

according to an embodiment of the disclosure. 
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[ 0030] FIG. 2A is an implementation flowchart 2 of an image synchronization method 

according to an embodiment of the disclosure. 

[ 0031] FIG. 2B is an implementation flowchart 3 of an image synchronization method 

according to an embodiment of the disclosure. 

[ 0032] FIG. 3A is an implementation flowchart 4 of an image synchronization method 

according to an embodiment of the disclosure. 

[ 0033] FIG. 3B is an implementation flowchart 5 of an image synchronization method 

according to an embodiment of the disclosure. 

[ 0034] FIG. 4 is a schematic structural diagram of an image synchronization apparatus 

according to an embodiment of the disclosure. 

[ 0035] FIG. 5 is a schematic structural diagram of a computer device according to an 

embodiment of the disclosure. 

 

DETAILED DESCRIPTION 

[ 0036] To make the purpose, technical solutions, and advantages of the embodiments 

of the disclosure clearer, the following further describes specific technical solutions of 

the disclosure in detail with reference to the accompanying drawings in the embodiment 

of the disclosure. The following embodiments are adopted to describe the disclosure 

rather than limit the scope of the disclosure. 

[ 0037] "Some embodiments" involved in the following descriptions describes a subset 

of all possible embodiments. However, it can be understood that "some embodiments" 

may be the same subset or different subsets of all the possible embodiments, and may be 

combined without conflicts. 

[ 0038] It is to be pointed out that term "first/second/third" involved in the embodiment 

of the disclosure is only for distinguishing similar objects and does not represent a 

specific sequence of the objects. It can be understood that "first/second/third" may be 
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interchanged to specific sequences or orders if allowed to implement the embodiments of 

the disclosure described herein in sequences except the illustrated or described ones. 

[ 0039] Unless otherwise defined, all technical and scientific terms used herein shall 

have the same meanings as commonly understood by those skilled in the art to which the 

disclosure belongs. The terms used herein are only intended to describe the embodiments 

of the disclosure, and are not intended of a limit the disclosure. 

[ 0040] Before further describing the embodiments of the disclosure in detail, nouns 

and terms involved in the embodiment of the disclosure are described. The nouns and 

terms involved in the embodiment of the disclosure are applicable to the following 

explanations. 

[ 0041] 1) Callback function is a function passed as a parameter. The callback literally 

refers to making a system come back to call a specified function specified by us. A 

process maybe saved for later use at a specific time. 

[ 0042] At present, in specific scenario such as live broadcasting and board game 

scenarios, a plurality of cameras arranged at different angle directions are commonly 

used for cooperative processing, i.e., the plurality of cameras are triggered to photograph 

the same target object at different angles, and return a plurality of images. Then, 

information analysis and information fusion are performed on the plurality of images, so 

that the seen target object more accords with a real visual world of human face vision. 

Thus, the plurality of cameras needs to comply with strict frame synchronization 

requirements. 

[ 0043] However, the plurality of images returned by the plurality of cameras may not 

be synchronized at frame level due to time error problems caused by network 

transmission or the hardware of the cameras themselves. 

[ 0044] The embodiments of the disclosure provide an image synchronization method 

and apparatus, and a device and a storage medium. A group of images to be analyzed 

constructed on the basis of a candidate image in a group of candidate images collected by 

each image collection apparatus is subjected to synchronization determination by 

acquiring a plurality of groups of candidate images collected by a plurality of image 
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collection apparatuses for the target object and time parameters corresponding to each of 

the candidate images until the synchronization image group with the time parameters all 

satisfying the preset synchronization condition is determined. It can be seen that the 

images of a plurality of cameras are subjected to synchronization determination on the 

basis of timestamps, which ensures that a group of images output to an algorithm for 

detection identification and information infusion by the plurality of cameras are 

synchronous, and meets a strict frame synchronization requirement. 

[ 0045] The embodiments of the disclosure provide an image synchronization method, 

applied to a computer device. The computer device is deployed with an end-to-end visual 

model generation platform and a general training framework of an artificial intelligence 

model that is commonly used in the visual field, such as embedded object detection and 

image classification. 

[ 0046] An exemplary application of the image synchronization apparatus provided by 

the embodiments of the disclosure is described below. The image synchronization 

apparatus provided by the embodiments of the disclosure includes, but is not limited to, 

computers, laptops, tablets, multimedia devices, mobile Internet devices or other types of 

devices, and devices with computing capacity, such as servers and distributed computing 

nodes. 

[ 0047] The function realized by the method can be realized by calling program codes 

by the processor in the computer device. Of course, the program codes can be stored in 

the computer storage medium. It can be seen that the computer device at least includes 

the processor and the storage medium. 

[ 0048] The embodiments of the disclosure provide an image synchronization method. 

FIG. 1 is an implementation flowchart 1 of an image synchronization method according 

to an embodiment of the disclosure. As shown in FIG. 1, the method for executing image 

synchronization includes the following steps. 

[ 0049] S101, a plurality of groups of candidate images collected by a plurality of 

image collection apparatuses for a target object and time parameters corresponding to 

each of the candidate images are acquired. Each of the image collection apparatuses 
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corresponds to one of the plurality of groups of candidate images. Each group of 

candidate images includes at least one of the candidate images. 

[ 0050] In the embodiment of the disclosure, an image processing apparatus may 

acquire a plurality of groups of candidate images collected by a plurality of image 

collection apparatuses for a target object and time parameters corresponding to each 

frame of the candidate images first. 

[ 0051] In some embodiments, the target object refers to a target character in a current 

scenario (for example, a board game scenario or a stage scenario). The image collection 

apparatus may be an apparatus, such as a camera, that is independent of the image 

synchronization apparatus and is configured to photograph the target object. 

[ 0052] Here, in order to acquire action information, body feature information or the 

like in each angle direction of the target task, a plurality of image collection apparatuses 

may be arranged. The image collection apparatuses are respectively relatively arranged in 

all angle directions of the target character to photograph the action information and the 

body feature information of the target character in all angle directions in the current 

scenario. 

[ 0053] In an implementation manner, the plurality of image collection apparatuses all 

establishes communication connection with the image synchronization apparatus to 

perform information interaction. Each image collection apparatus may establish wired 

connection or wireless connection with the image synchronization apparatus, or part of 

the plurality of image collection apparatuses may establish wired connection with the 

image synchronization apparatus, and the other part may establish wireless connection 

with the image synchronization apparatus. 

[ 0054] Exemplarily, assuming that the current scenario is a board game scenario, 

taking the image synchronization apparatus being a computer device and the image 

collection apparatuses being video cameras as an example, the video cameras are 

arranged in all angle directions, including top, bottom, front, rear, left, right, etc., in a 

game platform area of the board game. These video cameras and the computer are 

located in the same local area network or are all connected to the same wireless hotspot, 
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may perform information interaction with the computer. For example, the computer may 

send instructions to the video cameras or receive the image data that is returned by the 

video cameras and is collected for the target character. 

[ 0055] In some embodiments, each image collection apparatus has a corresponding 

device identifier. The image synchronization apparatus may store the images returned by 

each image collection apparatus respectively according to the device identifier, so as to 

obtain a plurality of groups of candidate images corresponding to the plurality of image 

collection apparatuses. In other words, each image collection apparatus corresponds to a 

group of candidate images. Here, each group of candidate images includes at least one 

candidate image. 

[ 0056] In the embodiment of the disclosure, the image synchronization apparatus may 

record the time parameter corresponding to each candidate image when receiving the 

images collected by the plurality of image collection apparatuses for the target object. 

The candidate images and the time parameters are stored in the form of a corresponding 

relationship. 

[ 0057] The time parameters may be receiving time recorded by the image 

synchronization apparatus when receiving images, and the time parameters may also be 

collection time when the image collection apparatuses collect the images. In other words, 

the time parameters may be receiving timestamps or collection timestamps of the 

candidate images, which is not specifically limited in the application. 

[ 0058] It is to be noted that when the image synchronization apparatus executes the 

image synchronization method according to the disclosure. The acquired candidate 

images and the corresponding time parameters may be acquired in time, i.e., the 

candidate images returned by the image collection apparatuses and the time parameters 

recorded in time are received in real time. The acquired candidate images and the 

corresponding time parameters may also be offline, i.e., the candidate images returned by 

the image collection apparatuses cached historically and the corresponding time 

parameters recorded historically. 
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[ 0059] S102, one of the candidate images is selected from each group of candidate 

images to serve as an image to be analyzed, and a group of images to be analyzed is 

constructed on the basis of the plurality of images to be analyzed. 

[ 0060] In the embodiment of the disclosure, a group of images to be analyzed may be 

constructed on the basis of one candidate image of each group of candidate images after 

the plurality of groups of candidate images collected by the plurality of image collection 

apparatuses for the target object and the time parameter corresponding to each of the 

candidate images are acquired. 

[ 0061] In some embodiments, one candidate image is selected from each group of 

candidate images collected by each image collection apparatus to serve as an image to be 

analyzed, so as to construct a group of images to be analyzed on the basis of the plurality 

of images to be analyzed. 

[ 0062] When the image to be analyzed is selected, the image to be analyzed may be 

selected according to the time parameter ranking sequence, i.e., a candidate image with 

the first time parameter in each group of candidate images is selected to serve as the 

image to be analyzed. 

[ 0063] S103, the group of images to be analyzed is determined as a synchronization 

image group corresponding to the target object in response to the time parameters of the 

images to be analyzed all satisfying a preset synchronization condition. 

[ 0064] In the embodiment of the disclosure, the time parameters of the images to be 

analyzed in the group of images to be analyzed can be subjected to synchronization 

determination after the image to be analyzed is selected from each group of candidate 

images to construct the group of images to be analyzed. 

[ 0065] In some embodiments, the image synchronization apparatus may preset an 

image synchronization condition in advance. The synchronization condition refers to that 

a plurality of images to be analyzed in the group of images to be analyzed is 

synchronized at frame level. The synchronization condition may be characterized by time 

parameters. In other words, the images to be analyzed are considered to be synchronized 

at frame level when the time parameters satisfy a certain condition. 
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[ 0066] In the embodiment of the disclosure, the image synchronization apparatus may 

determine whether the time parameter corresponding to each image to be analyzed in the 

group of images to be analyzed satisfies a synchronization condition, and determine the 

group of the images to be analyzed as a synchronization image group when the time 

parameters corresponding to the group of images to be analyzed all satisfy the preset 

synchronization condition. Here, a plurality of images in the synchronization image 

group is synchronized at frame level. 

[ 0067] It can be understood that the image synchronization apparatus may continue to 

perform determination processing of a next synchronization image group after a 

synchronization image group of the target image is acquired. 

[ 0068] The image synchronization apparatus may continue select a candidate image 

from a group of candidate images collected by each image collection apparatus and select 

a candidate image from the remaining candidate images as the images to be analyzed in 

the next round. Here, a candidate image with a time parameter ranked first is continued to 

be selected from each group of remaining candidate images according to the time 

parameter ranking sequence, a new group of images to be analyzed is constructed on the 

basis of the plurality of images to be analyzed, and then the determination processing for 

determining whether the time parameters of the images to be analyzed satisfy the preset 

synchronization condition is continued to be performed, until the next synchronization 

image group of the target object is obtained. 

[ 0069] After that, the image synchronization methods of above-mentioned S102 and 

S103 are repeated, and the determination processing of the next synchronization image 

group of the target object is executed. 

[ 0070] In some embodiments, in the embodiment of the disclosure, the image 

synchronization apparatus may input a synchronization image group into a subsequent 

algorithm model to perform the processes, such as information analysis and information 

fusion, after the synchronization image group of the target object is determined. 

[ 0071] It can be understood that different algorithm models have different 

requirements for an image input format. Therefore, in the embodiment of the disclosure, 
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preprocessing, such as image cropping and image format conversion, may be performed 

on a plurality of frames of synchronization images in the synchronization image group, 

so as to obtain a plurality of frame synchronization images meeting an input requirement 

of the algorithm model. The synchronization image group that meets the input 

requirement of the algorithm model and is synchronized at frame level is input into the 

algorithm model for performing information analysis and information fusion. 

[ 0072] It can be seen that the embodiments of the disclosure provide an image 

synchronization method. By acquiring a plurality of groups of candidate images collected 

by a plurality of image collection apparatuses for a target object and time parameters 

corresponding to each of the candidate images, a group of images to be analyzed 

constructed on the basis of a candidate image in a group of candidate images collected by 

each image collection apparatus is subjected to synchronization determination until the 

synchronization image group with the time parameters all satisfying the preset 

synchronization condition is determined. It can be seen that the images of a plurality of 

cameras are subjected to synchronization determination on the basis of timestamps, 

which ensures that a group of images output to an algorithm for detection identification 

and information infusion by the plurality of cameras are synchronous, and meets a strict 

frame synchronization requirement. 

[ 0073] Based on the above-mentioned embodiments, in the embodiment of the 

disclosure, FIG. 2A is an implementation flowchart 2 of an image synchronization 

method according to an embodiment of the disclosure. As shown in FIG. 2A, the method 

for executing image synchronization further includes the following steps. 

[ 0074] S201, image collection triggering signals are synchronously sent to a plurality 

of image collection apparatuses. 

[ 0075] In the embodiment of the disclosure, the image synchronization apparatus 

establishes communication connection with a plurality of image collection apparatuses. 

In order to facilitate frame synchronization of the images collected by the plurality of 

image collection apparatuses, the image collection apparatuses may also implement a 

certain synchronization means, for example, synchronous trigger collection, in an image 

collection process. 
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[ 0076] Here, the synchronous trigger collection may be synchronous hard trigger, for 

example, hardware switches are turned on synchronously to trigger synchronous 

collection, or the synchronous trigger collection may also be synchronous soft trigger, for 

example, image collection triggering signals are sent synchronously. 

[ 0077] The image synchronization apparatus may facilitate the frame synchronization 

of the images collected by the plurality of image synchronization apparatuses by means 

of synchronously sending the image collection triggering signals to the plurality of image 

collection apparatuses. 

[ 0078] In some embodiments, in order to ensure that more images may be collected 

while the image frames are synchronized, the image synchronization apparatus may 

determine the frequencies of the image collection triggering signals on the basis of the 

frame frequencies of the image collection apparatuses. 

[ 0079] FIG. 2B is an implementation flowchart 3 of an image synchronization method 

according to an embodiment of the disclosure. As shown in FIG. 2B, in the embodiment 

of the disclosure, the method for synchronously sending the image collection triggering 

signals to the plurality of image collection apparatuses may include the following steps. 

[ 0080] S201a, a preset frame frequency corresponding to each of the image collection 

apparatuses is acquired, and a signal transmission frequency is determined on the basis of 

a plurality of preset frame frequencies. The signal transmission frequency is less than or 

equal to any of the preset frame frequencies. 

[ 0081] S201b, image collection triggering signals are synchronously sent to a plurality 

of image collection apparatuses. 

[ 0082] It is to be noted that, in the embodiment of the disclosure, the frame 

frequencies respectively corresponding to the plurality of image collection apparatuses 

may be the same, or may be different. 

[ 0083] In embodiment of the disclosure, in order to ensure that that image collection 

apparatuses can collect images to the greatest extent, the image synchronization 

apparatus may acquire the frame frequencies corresponding to a plurality of image 
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collection apparatuses, and determine the transmission frequencies of the image 

collection triggering signals on the basis of the minimum frame frequency of the plurality 

of frame frequencies. 

[ 0084] In one embodiment, if the frame frequencies respectively corresponding to a 

plurality of image collection apparatuses are the same, then the magnitude of the frame 

frequency of any image collection apparatus may be determined as the transmission 

frequency of the image apparatuses triggering signals. At this time, the transmission 

frequency of the image apparatuses triggering signals reaches the maximum value of the 

frame frequency of the image collection apparatuses, so that the image collection 

apparatuses may acquire more image data within unit time. 

[ 0085] In another embodiment, if the frame frequencies respectively corresponding to 

a plurality of image collection apparatuses are different, then the magnitude of the 

minimum frame frequency of the image collection apparatuses may be determined as the 

magnitude of the transmission frequency of the image collection triggering signals. At 

this time, the transmission frequency of the image collection triggering signals may reach 

the maximum value under the condition of ensuring good effective collection of the 

images. 

[ 0086] Here, the image synchronization apparatus may synchronously send an image 

collection triggering signal to a plurality of image collection apparatuses according to the 

transmission frequency of the signal after the transmission frequency of the image 

collection triggering signal is determined. 

[ 0087] S202, when a candidate image that is returned by any image collection 

apparatus and is collected in response to the image collection triggering signal is 

received, the time parameter corresponding to the candidate image is recorded. 

[ 0088] In the embodiment of the disclosure, each image collection apparatus may 

perform image collection processing for a target object in response to the triggering 

signal after the image synchronization apparatus sends the image collection triggering 

signals to a plurality of the image collection apparatuses synchronously. 
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[ 0089] It is to be noted that the plurality of image collection apparatuses may not 

realize synchronous image collection because the image collection triggering signals do 

not reach the image collection apparatuses at the same time caused by network 

transmission; or the plurality of image collection apparatuses may not realize 

synchronous image collection due to some defects on hardware of the image collection 

apparatuses. 

[ 0090] The image synchronization apparatus may receive images, i.e., candidate 

images, that are returned by the image collection apparatuses and are collected for the 

target object after the image collection apparatuses perform the image collection 

processing for the target object in response to the image collection triggering signals. 

[ 0091] In some embodiments, the image collection apparatus may record the 

collection time of a candidate image, and return the candidate image and the 

corresponding collection time to the image synchronization apparatus. At this time, the 

image synchronization apparatus may record the collection time and determine the 

collection time as a time parameter corresponding to the candidate image. 

[ 0092] It can be understood that because the time that the images are transmitted from 

each image collection apparatus to the image synchronization apparatus is basically the 

same, in order to reduce the data calculation amount on an image collection apparatus 

side, in the embodiment of the disclosure, the image synchronization apparatus may 

record the receiving time when any candidate image returned by any image collection 

apparatus of a plurality of image collection apparatuses is received, and determine the 

receiving time as a time parameter corresponding to any candidate image. 

[ 0093] Here, because the time that the images are transmitted from each image 

collection apparatus to the image synchronization apparatus is basically the same, the 

collection time interval different images may be well represented by an interval of 

receiving time, and meanwhile, the data calculation amount on the image collection 

apparatus side may also be lightened. 

[ 0094] S203, the candidate images and the time parameters are cached into any image 

cache queue in a corresponding relationship according to a time parameter ranking 
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sequence, so as to construct any group of candidate images. Each image collection 

apparatus corresponds to one image cache queue. 

[ 0095] A corresponding relationship between each candidate image and the 

corresponding time parameter may be established and the corresponding relationship is 

stored after the receiving time corresponding to each candidate image is determined as a 

time parameter corresponding to the candidate image. 

[ 0096] Here, each image collection apparatus has a corresponding device identifier. 

The image synchronization apparatus can accurately determine which image collection 

apparatus the candidate image comes from on the basis of the device identifier when the 

image synchronization apparatus receives the collected image. 

[ 0097] In the embodiment of the disclosure, in order to better divide the images 

collected by a plurality of image collection apparatuses, the image synchronization 

apparatus may divide a storage area for each image collection apparatus to store the 

corresponding relationship between the candidate image and the time parameter returned 

by the image collection apparatus. Each storage area may be divided by using the device 

identifier of the image collection apparatus. 

[ 0098] It can be understood that the later the image collection time, the later the time 

that the image synchronization apparatus receives the returned images. In order to better 

standardize the image collection time or receiving time, the image synchronization 

apparatus sets an image cache queue for each image collection apparatus to store images. 

Here, each image cache queue follows a first-in first-out rule. The corresponding 

relationships between the candidate images and the time parameters are stored according 

to the time parameter ranking sequence. 

[ 0099] In other words, each image cache queue is used to store a group of candidate 

images obtained by photographing the target object in an angle direction by each image 

collection apparatus. 

[ 00100] In the embodiment of the disclosure, the image synchronization apparatus may 

introduce a callback function during the execution of a relevant code. The content of the 

callback function is to record an image receiving timestamp, and store an image and the 
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timestamp in a corresponding image cache queue in a form of a corresponding 

relationship. 

[ 00101] Here, the callback function may be set after a code step of receiving a 

candidate image returned by an image collection apparatus. Thus, when a candidate 

image returned by any image collection apparatus is received every time, the receiving 

time of the candidate image, that is, the time parameter corresponding to the candidate 

image, may be recorded through the callback function, and the candidate image and the 

time parameter may be stored in an image cache queue corresponding to the image 

collection apparatus in the form of a corresponding relationship. 

[ 00102] It can be seen that, in the embodiment of the disclosure, the transmission 

frequencies of the image collection triggering signals are determined according to the 

frame frequencies of the image collection apparatuses, which may ensure that more 

image data is acquired within unit time. 

[ 00103] Based on the above-mentioned embodiments, in another embodiment of the 

disclosure, FIG. 3A is an implementation flowchart 4 of an image synchronization 

method according to an embodiment of the disclosure. As shown in FIG. 3A, the method 

for executing image synchronization may include the following steps. 

[ 00104] S301, a candidate image with a time parameter ranked first is selected from a 

group of candidate images cached in each image cache queue to serve as an image to be 

analyzed, so as to obtain a plurality of images to be analyzed. 

[ 00105] S302, an image to be analyzed with a time parameter ranked last in a group of 

images to be analyzed is determined as a target image. 

[ 00106] S303, a time difference value between the time parameter corresponding to the 

target image and the time parameter corresponding to any other image to be analyzed in 

the group of images to be analyzed is calculated. 

[ 00107] S304, the time parameters of the images to be analyzed are all determined to 

satisfy a preset synchronization condition in response to the time difference value being 

less than or equal to a preset time threshold value. 
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[ 00108] In the embodiment of the disclosure, a candidate image may be selected from 

the image cache queue used to store the candidate images of the image collection 

apparatuses to serve as an image to be analyzed in a process of performing frame 

synchronization determination on the images collected by the plurality of image 

collection apparatuses. 

[ 00109] It can be understood that the processing and analysis of an image are executed 

according to an image collection time sequence. Here, a candidate image with a time 

parameter ranked first may be selected from a group of candidate images in each image 

cache queue to serve as an image to be analyzed according to an image cache rule of the 

image cache queue described in the image synchronization methods of above-mentioned 

S201 to S202, and a group of images to be analyzed is constructed on the basis of the 

plurality of images to be analyzed. 

[ 00110] Then, the image synchronization apparatus may determine one of the plurality 

of images to be analyzed from the group of images to be analyzed as a target image, and 

then determine the frame synchronization of the plurality of images to be analyzed on the 

basis of the time difference value between the time parameter corresponding to the target 

image and the time parameter corresponding to any other remaining images to be 

analyzed. 

[ 00111] The target image may be an image to be analyzed with a time parameter 

ranked last of a plurality of images to be analyzed. In other words, the time that the 

image synchronization apparatus receives the target image is the latest. The target image 

may also be the image to be analyzed with the time parameter ranked last of the plurality 

of images to be analyzed, or an image to be analyzed with a time parameter ranking in 

the middle, which is not specifically limited in the application. 

[ 00112] In a case where the target image is the image to be analyzed with the time 

parameter ranked last of the plurality of images to be analyzed, the time difference value 

between the time parameter corresponding to the target image and the time parameter 

corresponding to every other image to be analyzed is calculated, and whether the time 

parameter corresponding to each image to be analyzed satisfies a preset synchronization 
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condition is determined on the basis of a comparison result between each time difference 

value and a preset time threshold value. 

[ 00113] Here, the preset time threshold value is a difference value error range, which is 

preset by the image synchronization apparatus, of the time parameters that satisfy a 

preset frame synchronization condition. The preset time threshold value may be set on 

the basis of the frame rate of a camera, for example, the preset time threshold value set 

for the camera with the frame frequency of 10 frames per second (FPS) may be 20 ms. 

[ 00114] In a case where the time difference value between the time parameter 

corresponding to the target image and the time parameter corresponding to each image to 

be analyzed is less than or equal to the preset time threshold value, the time parameter 

corresponding to each image to be analyzed may be determined to satisfy a preset 

synchronization condition, i.e., the plurality of images to be analyzed are synchronized at 

frame level, and then the group of images to be analyzed may be determined as a 

synchronization image group. 

[ 00115] Thus, in the embodiment of the disclosure, an image to be analyzed may be 

selected from each cache queue to construct a group of images to be analyzed when the 

frame synchronization of a plurality of images collected by a plurality of image 

collection apparatus is determined, and an image to be analyzed with a time parameter 

ranked last is determined as a target image. Then, the time parameter corresponding to 

the target image is compared with the time parameter corresponding to any other image 

to be analyzed, so as to determine a group of frame synchronization images of the target 

object when the difference values of the time parameters all satisfy a preset error range. 

[ 00116] Based on the above-mentioned embodiments, in another embodiment of the 

disclosure, FIG. 3B is an implementation flowchart 5 of an image synchronization 

method according to an embodiment of the disclosure. As shown in FIG. 3B, after the 

time difference value between the time parameter corresponding to the target image and 

the time parameter corresponding to any other image to be analyzed is calculated, i.e., 

after S303, the method for executing image synchronization 3 may further also the 

following steps. 
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[ 00117] S305, in response to the time difference value between the time parameter 

corresponding to the target image and the time parameter corresponding to a first image 

to be analyzed in a group of images to be analyzed being greater than a preset time 

threshold value, the first image to be analyzed is discarded. The first image to be 

analyzed is any other image to be analyzed except the target image in the group of 

images to be analyzed. 

[ 00118] S306, a second image to be analyzed with a time parameter ranked first is 

continued to be selected from the first image cache queue to which the first image to be 

analyzed belongs. 

[ 00119] S307, the group of images to be analyzed is updated on the basis of the second 

image to be analyzed, and determination processing of the target image and 

determination processing of the preset synchronization condition are continued to be 

executed on the basis of the updated group of images to be analyzed. 

[ 00120] In a case where the target image is the image to be analyzed with the time 

parameter ranked last of the plurality of images to be analyzed, the time difference value 

between the time parameter corresponding to the target image and the time parameter 

corresponding to every other image to be analyzed is calculated. In a case where the time 

difference value between the time parameter corresponding to one or more images to be 

analyzed in the group of images to be analyzed and the time parameter corresponding to 

the target image is greater than a preset time threshold value, the time parameters 

corresponding to the other one or more images to be analyzed may be determined not to 

satisfy the preset synchronization condition. 

[ 00121] In addition, if the time difference value between the time parameters of the 

remaining images to be analyzed and the target image is less than or equal to the preset 

time threshold value, the remaining images to be analyzed may be determined to satisfy 

the preset synchronization condition. 

[ 00122] Here, the image synchronization apparatus may discard one or more other 

images to be analyzed that do not satisfy the preset synchronization condition, and then 

continue to select a next candidate image from the image cache queue to which the 
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images to be analyzed not satisfying the preset synchronization condition belongs as an 

image to be analyzed. The next image to be analyzed is still the image with the time 

parameter ranked first in the image cache queue to which the image belongs. 

[ 00123] In some embodiments, the group of images to be analyzed may be updated on 

the basis of the newly selected image to be analyzed, the image to be analyzed that 

satisfies the preset frame synchronization in the previous round, and the target image in 

the previous round, i.e., a new group of images to be analyzed is reconstructed. Here, the 

images to be analyzed still include one candidate image with a time parameter ranked 

first selected from a group of candidate images of each image cache queue. 

[ 00124] In the embodiment of the disclosure, determination processing of the new 

target image may be continued to be performed on the basis of the updated group of 

images to be analyzed, and determination processing to determine whether the target 

image satisfies the preset synchronization condition may be executed on the basis of the 

time parameter corresponding to the image to be analyzed In other words, the image 

synchronization methods of S302, S303, and S304 are executed circularly, or the image 

synchronization methods of S302, S303, S305, S306 and S307 are executed circularly, so 

as to determine a synchronization image group of the target object. 

[ 00125] Thus, in the embodiment of the disclosure, an image to be analyzed with a time 

parameter ranked first may be determined as a target image from the group of images to 

be analyzed, and then the time parameter corresponding to the target image and the time 

parameter corresponding to any other image to be analyzed may be compared. When 

there is a difference value of the time parameters that do not satisfy the image to be 

analyzed in a preset error range, the image to be analyzed is discarded, a new image to be 

analyzed with the first time parameter is acquired from a corresponding image cache 

queue to update a group of images to be updated, and the determination of the target 

image and the determination processing of the preset synchronization condition are 

repeated, so as to determine image frame synchronization. 

[ 00126] Based on the above-mentioned embodiments, in another embodiment of the 

disclosure, the method for executing image synchronization may include the following 

steps. 
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[ 00127] S401, a preset frame frequency corresponding to each image collection 

apparatus of a plurality of image collection apparatuses is acquired, and a signal 

transmission frequency is determined on the basis of a plurality of preset frame 

frequencies. The signal transmission frequency is less than or equal to any preset frame 

frequency. 

[ 00128] S402, image collection triggering signals are synchronously sent to a plurality 

of image collection apparatuses according to the signal transmission frequency. 

[ 00129] S403, when a candidate image that is returned by any image collection 

apparatus and is collected in response to the image collection triggering signal is 

received, the time parameter corresponding to a candidate image is recorded. 

[ 00130] S404, the candidate images and the time parameters are cached into any image 

cache queue in a corresponding relationship according to a time parameter ranking 

sequence, so as to construct any group of candidate images. Each image collection 

apparatus corresponds to one image cache queue. 

[ 00131] S405, a candidate image with a time parameter ranked first is respectively 

selected to serve as an image to be analyzed from a group of candidate images cached in 

each image cache queue to obtain a plurality of images to be analyzed, and a group of 

images to be analyzed is constructed on the basis of the plurality of images to be 

analyzed. 

[ 00132] S406, a candidate image with a time parameter ranked last in the group of 

images to be analyzed is determined as a target image. 

[ 00133] S407, a time difference value between the time parameter corresponding to the 

target image and the time parameter corresponding to any image to be analyzed in the 

group of images to be analyzed is calculated. 

[ 00134] S408, whether the time difference value satisfies a preset time threshold value 

is determined. If the preset time threshold value is satisfied, S409 is executed. If the 

preset time threshold value is not satisfied, S411 is executed. 
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[ 00135] S409, the time parameters of the images to be analyzed are all determined to 

satisfy the preset synchronization condition, the group of images to be analyzed is 

determined as a synchronization image group corresponding to the target object. 

[ 00136] S410, preprocessing is preformed on each image to be analyzed in the 

synchronization image group, so as to obtain a processed synchronization image group 

that satisfies a preset model input condition. The processed synchronization image group 

is input into a target algorithm model to perform image analysis processing. 

[ 00137] S411, a first image to be analyzed, of which the time parameter has the time 

difference value greater than a preset time threshold value with respect to the time 

parameter corresponding to the target image, is discarded. The first image to be analyzed 

is any other image to be analyzed except the target image in the group of images to be 

analyzed. 

[ 00138] S412, a second image to be analyzed with a time parameter ranked first is 

continued to be selected from the first image cache queue to which the first image to be 

analyzed belongs. 

[ 00139] S413, the group of images to be analyzed is updated on the basis of the second 

image to be analyzed, and S406 to S413 are executed circularly. 

[ 00140] It can be seen that, based on the image synchronization methods of S401 to 

S412, by acquiring the plurality of groups of candidate images collected by the plurality 

of image collection apparatuses for the target object and the time parameters 

corresponding to each of the candidate images, the group of images to be analyzed 

constructed on the basis of a candidate image in a group of candidate images collected by 

each image collection apparatus may be subjected to synchronization determination 

according to the time parameters until a synchronization image group with the time 

parameters all satisfying the preset synchronization condition is determined. It can be 

seen that the image frames of a plurality of cameras are subjected to synchronization 

determination on the basis of timestamps, which ensures that a group of image frames 

output to an algorithm for detection identification and information infusion by the 
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plurality of cameras are synchronous, and meets a strict frame synchronization 

requirement. 

[ 00141] The embodiments of the disclosure provide an image synchronization 

apparatus. FIG. 4 is a schematic structural diagram of an image synchronization 

apparatus according to an embodiment of the disclosure. As shown in FIG. 4, the image 

synchronization apparatus 400 includes an acquisition module 401, a selection module 

402, a construction module 403, and a determination module 404. 

[ 00142] The acquisition module 401 is configured to acquire a plurality of groups of 

candidate images collected by a plurality of image collection apparatuses for a target 

object and time parameters corresponding to each of the candidate images. Each of the 

image collection apparatuses corresponds to one of the plurality of groups of candidate 

images. Each group of candidate images includes at least one of the candidate images. 

[ 00143] The selection module 402 is configured to select one candidate image from the 

each group of candidate images to serve as an image to be analyzed. 

[ 00144] The construction module 403 is configured to construct a group of images to 

be analyzed on the basis of a plurality of images to be analyzed. 

[ 00145] The determination module 404 is configured to determine the group of images 

to be analyzed as a synchronization image group corresponding to the target object in 

response to the time parameters of the images to be analyzed all satisfying a preset 

synchronization condition. 

[ 00146] In some embodiments, the image synchronization apparatus 400 further 

includes a sending module 405, which is configured to send image collection triggering 

signals to the plurality of image collection apparatuses synchronously. 

[ 00147] In some embodiments, a recording module 406 is configured to record the time 

parameter corresponding to a candidate image when the candidate image that is returned 

by any of the image collection apparatuses and is collected in response to the image 

collection triggering signals is received. 
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[ 00148] In some embodiments, a cache module 407 is configured to cache the 

candidate images and the time parameters into any image cache queue in a corresponding 

relationship according to a time parameter ranking sequence, so as to construct any group 

of candidate images. Each image collection apparatus corresponds to one image cache 

queue. 

[ 00149] In some embodiments, the sending module 405 is specifically configured to 

acquire a preset frame frequency corresponding to each of the image collection 

apparatuses, and determine a signal transmission frequency on the basis of a plurality of 

preset frame frequencies, the signal transmission frequency being less than or equal to 

any of the preset frame frequencies; and synchrously send image collection triggering 

signals to the plurality of image collection apparatuses according to the signal 

transmission frequency. 

[ 00150] In some embodiments, the selection module 402 is configured to select a 

candidate image with a time parameter ranked first from a group of candidate images 

cached in each image cache queue as an image to be analyzed, so as to obtain the 

plurality of images to be analyzed. 

[ 00151] In some embodiments, the determination module 404 is further configured to 

determine an image to be analyzed with a time parameter ranked last in the group of 

images to be analyzed as a target image after the group of images to be analyzed is 

constructed on the basis of the plurality of images to be analyzed, and before the group of 

images to be analyzed is determined as the synchronization image group corresponding 

to the target object in response to the time parameters of the images to be analyzed all 

satisfying a preset synchronization condition. 

[ 00152] In some embodiments, a calculation module 408 is configured to calculate a 

time difference value between the time parameter corresponding to the target image and 

the time parameter corresponding to any image to be analyzed in the group of images to 

be analyzed. 

[ 00153] In some embodiments, the determination module 404 is further configured to 

determine that the time parameters of the images to be analyzed all satisfy a preset 
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synchronization condition in response to the time difference value being less than or 

equal to a preset time threshold value. 

[ 00154] In some embodiments, a discarding module 409 is configured to discard a first 

image to be analyzed in response to the time difference value between the time parameter 

corresponding to the target image and the time parameter corresponding to the first image 

to be analyzed being greater than the preset time threshold value after the time difference 

value between the time parameter corresponding to the target image and the time 

parameter corresponding to any other image to be analyzed is calculated. The first image 

to be analyzed is any other image to be analyzed except the target image in the group of 

images to be analyzed. 

[ 00155] In some embodiments, the selection module 402 is further configured to 

continue to select a second image to be analyzed with a time parameter ranked first from 

the first image cache queue to which the first image to be analyzed belongs. 

[ 00156] In some embodiments, an updating module 410 is configured to update the 

group of images to be analyzed on the basis of the second image to be analyzed, and 

continue to execute determination processing of the target image and determination 

processing of the preset synchronization condition on the basis of the updated group of 

images to be analyzed. 

[ 00157] In some embodiments, a preprocessing module 411 is configured to perform 

preprocessing on each image to be analyzed in the synchronization image group, so as to 

obtain a processed synchronization image group that satisfies a preset model input 

condition. 

[ 00158] In some embodiments, an input module 412 is configured to input the 

processed synchronization image group into a target algorithm model to perform image 

analysis processing. 

[ 00159] In some embodiments, the construction module 403 is further configured to 

construct a next group of images to be analyzed on the basis of the image to be analyzed 

with a time parameter ranked first of each of the image cache queues, and execute the 
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determination processing of a next synchronization image group corresponding to the 

target object. 

[ 00160] In some embodiments, the plurality of image collection apparatuses is 

relatively arranged in a plurality of angle directions of the target object. Each image 

collection apparatus is arranged in one angle direction. 

[ 00161] It is to be noted that the above descriptions about the apparatus embodiments 

are similar to descriptions about the method embodiments and beneficial effects similar 

to those of the method embodiments are achieved. Technical details undisclosed in the 

apparatus embodiments of the disclosure may be understood with reference to the 

descriptions about the method embodiments of the disclosure. 

[ 00162] It is to be noted that, in the embodiment of the disclosure, when implemented 

in form of a software functional module and sold or used as an independent product, the 

above-mentioned image synchronization method may also be stored in a computer-

readable storage medium. Based on such an understanding, the technical solutions of the 

embodiments of the disclosure substantially or parts making contributions to the related 

art may be embodied in a form of a software product. The computer software product is 

stored in a storage medium, including a plurality of instructions configured to enable an 

electronic device (which may be a terminal, a server, etc.) to execute all or part of the 

method in each embodiment of the disclosure. The above-mentioned storage medium 

includes: various media capable of storing program codes, such as a USB flash drive, a 

mobile hard disc, a Read-Only Memory (ROM), a magnetic disc, or a compact disc. 

Therefore, the embodiments of the disclosure are not limited to any specific hardware 

and software combination. 

[ 00163] Correspondingly, the embodiments of the application further provide a 

computer program product. The computer program product includes a computer 

executable instruction. The computer executable instruction can implement the steps in 

the image synchronization method provided by the embodiments of the disclosure after 

being executed. 
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[ 00164] The embodiments of the application further provide a computer storage 

medium. The computer storage medium stores a computer executable instruction. The 

computer executable instruction can implement the steps in the image synchronization 

method provided by the embodiments of the disclosure when being executed by the 

processor. 

[ 00165] FIG. 5 is a schematic structural diagram of a computer device according to an 

embodiment of the disclosure. As shown in FIG. 5, the computer device 500 according to 

the embodiment of the disclosure may further include a processor 501 and a memory 502 

that stores a computer executable instruction. Further, the computer device 500 may 

further include a communication interface 503, and a bus 504 configured to connect the 

processor 501, the memory 502, and the communication interface 503. 

[ 00166] In the embodiment of the disclosure, the above-mentioned processor 501 may 

be at least one of an Application Specific Integrated Circuit (ASIC), a Digital Signal 

Processor (DSP), a Digital Signal Processing Device (DSPD), a Programmable Logic 

Device (PLD), a Field Programmable Gate Array (FPGA), a Central Processing Unit 

(CPU), a controller, a microcontroller, or an MPU. It can be understood that other 

electronic devices may also be configured to realize functions of the processor for 

different devices, which is not specifically limited in the embodiment of the disclosure. 

The computer device 500 may also include a memory 502. The memory 502 may be 

connected to the processor 501. The memory 502 is configured to store an executable 

program code. The program code includes a computer operation instruction. The memory 

502 may include high-speed RAM memory, and may also include a nonvolatile memory, 

for example, at least two magnetic disc memories. 

[ 00167] In the embodiment of the disclosure, the bus 504 is configured to connect the 

communication interface 503, the processor 501, and the memory 502, and is configured 

to mutual communication among these devices. 

[ 00168] In the embodiment of the disclosure, the memory 502 is configured to store an 

instruction and data. 
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[ 00169] Further, in the embodiment of the disclosure, the above-mentioned processor 

501 is configured to execute the above-mentioned image synchronization method. The 

method is shown as follows. 

[ 00170] A plurality of groups of candidate images collected by a plurality of image 

collection apparatuses for a target object and time parameters corresponding to each of 

the candidate images are acquired. Each of the image collection apparatuses corresponds 

to one of the plurality of groups of candidate images. Each group of candidate images 

includes at least one of the candidate images. 

[ 00171] One of the candidate images is selected from the each group of candidate 

images to serve as an image to be analyzed, and a group of images to be analyzed is 

constructed on the basis of the plurality of images to be analyzed. 

[ 00172] The group of images to be analyzed is determined as a synchronization image 

group corresponding to the target object in response to the time parameters of the images 

to be analyzed all satisfying a preset synchronization condition. 

[ 00173] In practical application, the above-mentioned memory 502 may be a volatile 

memory, for example, a Random-Access Memory (RAM), or a non-volatile memory, for 

example, a Read-Only Memory (ROM), a flash memory, a Hard Disc Driver (HDD), or a 

Solid-State Drive (SSD), or a combination of the above-mentioned types of memories, 

and provides an instruction and data for the processor 501. 

[ 00174] In addition, various functional modules in the embodiments may be integrated 

into one recommended unit, or each of the units may exist separately physically, or two 

or more units are integrated into one unit. The integrated unit may be implemented in a 

form of hardware, or may be implemented in a form of a software functional module. 

[ 00175] When the integrated unit is implemented in the form of software function 

module and is not sold or used as an independent product, it can be stored in a computer 

readable storage medium. Based on such an understanding, the technical solutions of the 

embodiment essentially, or the part contributing to the prior art, or all or some of the 

technical solutions may be implemented in a form of a software product. The software 

product is stored in a storage medium and includes several instructions for instructing a 
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computer device (which may be a personal computer, a server, a network device, or the 

like) or a processor (processor) perform all or some of the steps of the methods described 

in the embodiments. The foregoing storage medium includes: various media capable of 

storing program codes, such as a USB flash disc, a mobile hard disc, a Read Only 

Memory (ROM), a magnetic disc, or a compact disc. 

[ 00176] The embodiments of the disclosure provide an image synchronization 

apparatus. By acquiring a plurality of groups of candidate images collected by a plurality 

of image collection apparatuses for the target object and time parameters corresponding 

to each of the candidate images, a group of images to be analyzed constructed on the 

basis of a candidate image in a group of candidate images collected by each image 

collection apparatus may be subjected to synchronization determination according to the 

time parameters until the synchronization image group with the time parameters all 

satisfying the preset synchronization condition is determined. It can be seen that the 

image frames of a plurality of cameras are subjected to synchronization determination on 

the basis of timestamps, which ensures that a group of image frames output to an 

algorithm for detection identification and information infusion by the plurality of 

cameras are synchronous, and meets a strict frame. 

[ 00177] The embodiment of the disclosure provides a computer-readable storage 

medium, on which a program is stored. The computer program is executed by a processor 

to implement the previously described image synchronization method. 

[ 00178] Specifically, a computer program instruction corresponding to an image 

synchronization method in the embodiment may be stored in storage media, such as a 

compact disc, a hard disc, and a USB flash disc. When the computer program instruction 

corresponding to the image synchronization method in the storage medium is read or 

executed by an electronic device, the above-mentioned image synchronization method is 

implemented. 

[ 00179] Correspondingly, the embodiments of the disclosure further provide a 

computer program medium, including a computer executable instruction. The computer 

executable instruction may execute the steps of an image processing method according to 

the embodiments of the disclosure. 
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[ 00180] Those skilled in the art should understand that the embodiments of the 

disclosure can provide a method, a system or a computer program product. Thus, forms 

of hardware embodiments, software embodiments or embodiments integrating software 

and hardware can be adopted in the disclosure. Moreover, a form of the computer 

program product implemented on one or more computer available storage media 

(including, but not limited to, a disc memory, an optical memory and the like) containing 

computer available program codes can be adopted in the disclosure. 

[ 00181] The disclosure is described with reference to flowcharts and/or block diagrams 

of the method, the device (system) and the computer program product according to the 

embodiments of the disclosure. It should be understood that each flow and/or block in the 

flowcharts and/or the block diagrams and a combination of the flows and/or the blocks in 

the flowcharts and/or the block diagrams can be realized by computer program 

instructions. These computer program instructions can be provided for a general 

computer, a dedicated computer, an embedded processor or processors of other 

programmable data processing devices to generate a machine, so that an apparatus for 

realizing functions assigned in one or more flows of the flowcharts and/or one or more 

blocks of the block diagrams is generated via instructions executed by the computers or 

the processors of the other programmable data processing devices. 

[ 00182] These computer program instructions can also be stored in a computer readable 

memory capable of guiding the computers or the other programmable data processing 

devices to work in a specific mode, so that a manufactured product including an 

instruction apparatus is generated via the instructions stored in the computer readable 

memory, and the instruction apparatus realizes the functions assigned in one or more 

flows of the flowcharts and/or one or more blocks of the block diagrams. 

[ 00183] These computer program instructions can also be loaded to the computers or 

the other programmable data processing devices, so that processing realized by the 

computers is generated by executing a series of operation steps on the computers or the 

other programmable devices, and therefore the instructions executed on the computers or 

the other programmable devices provide a step of realizing the functions assigned in one 

or more flows of the flowcharts and/or one or more blocks of the block diagrams. 
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[ 00184] The foregoing descriptions are only preferred embodiments of the disclosure 

and are not intended to limit the scope of protection of the disclosure. 
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CLAIMS 

 

1. An image synchronization method, comprising: 

acquiring a plurality of groups of candidate images collected by a plurality of image 

collection apparatuses for a target object and time parameters corresponding to each of the 

candidate images, wherein each of the image collection apparatuses corresponds to one of the 

plurality of groups of candidate images, and each group of candidate images includes at least 

one of the candidate images; 

selecting one of the candidate images from the each group of candidate images as an 

image to be analyzed, and constructing a group of images to be analyzed on the basis of a 

plurality of images to be analyzed; and 

determining the group of images to be analyzed as a synchronization image group 

corresponding to the target object in response to the time parameters of the images to be 

analyzed all satisfying a preset synchronization condition. 

 

2. The method of claim 1, further comprising: 

synchronously sending image collection triggering signals to a plurality of image 

collection apparatuses; 

in a case where a candidate image that is returned by any of the image collection 

apparatuses and is collected in response to the image collection triggering signals is received, 

recording the time parameter corresponding to the candidate image; and 

caching the candidate images and the time parameters into any image cache queue in a 

corresponding relationship according to the time parameter ranking sequence to construct any 

group of candidate images, wherein each of the image collection apparatuses corresponds to 

one image cache queue. 
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3. The method of claim 2, wherein the synchronously sending image collection triggering 

signals to a plurality of image collection apparatuses comprises: 

acquiring a preset frame frequency corresponding to each of the image collection 

apparatuses, and determining a signal transmission frequency on the basis of a plurality of 

preset frame frequencies, wherein the signal transmission frequency is less than or equal to 

any of the preset frame frequencies; and 

synchronously sending the image collection triggering signals to the plurality of image 

collection apparatuses according to the signal transmission frequency. 

 

4. The method of claim 2, wherein the selecting one of the candidate images from the each 

group of candidate images as an image to be analyzed comprises: 

selecting a candidate image with a time parameter ranked first from a group of 

candidate images cached in each image cache queue as an image to be analyzed, to obtain the 

plurality of images to be analyzed. 

 

5. The method of claim 4, after the constructing a group of images to be analyzed on the basis 

of the plurality of images to be analyzed, and before the determining the group of images to 

be analyzed as a synchronization image group corresponding to the target object in response 

to the time parameters of the images to be analyzed all satisfying a preset synchronization 

condition, further comprising: 

determining an image with a time parameter ranked last in the group of images to be 

analyzed as a target image; 

calculating a time difference value between a time parameter corresponding to the 

target image and a time parameter corresponding to any image to be analyzed in the group of 

images to be analyzed; and 
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determining that the time parameters of the images to be analyzed all satisfy a preset 

synchronization condition in response to the time difference value being less than or equal to 

a preset time threshold value. 

 

6. The method of claim 5, after the calculating a time difference value between a time 

parameter corresponding to the target image and a time parameter corresponding to any image 

to be analyzed in the group of images to be analyzed, further comprising: 

in response to the time difference value between the time parameter corresponding to 

the target image and a time parameter corresponding to a first image to be analyzed in the 

image group to be analyzed being greater than the preset time threshold value, discarding the 

first image to be analyzed, wherein the first image to be analyzed is any other image to be 

analyzed except the target image in the group of images to be analyzed; 

continuing to select a second image to be analyzed with a time parameter ranked first 

from a first image cache queue to which the first image to be analyzed belongs; and 

updating the group of images to be analyzed on the basis of the second image to be 

analyzed, and continuing to execute determination processing of the target image and 

determination processing of the preset synchronization condition on the basis of the updated 

group of images to be analyzed. 

 

7. The method of any one of claims 1 to 6, after the determining the group of images to be 

analyzed as a synchronization image group corresponding to the target object in response to 

the time parameters of the images to be analyzed all satisfying a preset synchronization 

condition, further comprising: 

performing preprocessing on each image to be analyzed in the synchronization image 

group to obtain a processed synchronization image group that satisfies a preset model input 

condition; and 
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inputting the processed synchronization image group into a target algorithm model to 

perform image analysis processing. 

 

8. The method of any one of claims 2 to 6, after the determining the group of images to be 

analyzed as a synchronization image group corresponding to the target object in response to 

the time parameters of the images to be analyzed all satisfying a preset synchronization 

condition, further comprising: 

constructing a next group of images to be analyzed on the basis of the image to be 

analyzed with a time parameter ranked first of each of the image cache queues, and executing 

the determination processing of a next synchronization image group corresponding to the 

target object. 

 

9. The method of claim 1, wherein the plurality of image collection apparatuses are relatively 

arranged in a plurality of angle directions of the target object, each image collection apparatus 

being arranged in one angle direction. 

 

10. A computer device, comprising a memory and a processor, wherein the memory stores a 

computer program capable of running in the processor, and wherein when executing the 

program, the processor is configured to: 

acquire a plurality of groups of candidate images collected by a plurality of image 

collection apparatuses for a target object and time parameters corresponding to each of the 

candidate images, wherein each of the image collection apparatuses corresponds to one of the 

plurality of groups of candidate images, and each group of candidate images includes at least 

one of the candidate images; 

select one of the candidate images from the each group of candidate images as an 

image to be analyzed, and construct a group of images to be analyzed on the basis of a 

plurality of images to be analyzed; and 
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determine the group of images to be analyzed as a synchronization image group 

corresponding to the target object in response to the time parameters of the images to be 

analyzed all satisfying a preset synchronization condition. 

 

11. The computer device of claim 10, wherein the processor is further configured to: 

synchronously send image collection triggering signals to a plurality of image 

collection apparatuses; 

in a case where a candidate image that is returned by any of the image collection 

apparatuses and is collected in response to the image collection triggering signals is received, 

record the time parameter corresponding to the candidate image; and 

cache the candidate images and the time parameters into any image cache queue in a 

corresponding relationship according to the time parameter ranking sequence to construct any 

group of candidate images, wherein each of the image collection apparatuses corresponds to 

one image cache queue. 

 

12. The computer device of claim 11, wherein when synchronously sending the image 

collection triggering signals to the plurality of image collection apparatuses, the processor is 

configured to: 

acquire a preset frame frequency corresponding to each of the image collection 

apparatuses, and determine a signal transmission frequency on the basis of a plurality of 

preset frame frequencies, wherein the signal transmission frequency is less than or equal to 

any of the preset frame frequencies; and 

synchronously send the image collection triggering signals to the plurality of image 

collection apparatuses according to the signal transmission frequency. 
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13. The computer device of claim 11, wherein when selecting one of the candidate images 

from the each group of candidate images as the image to be analyzed, the processor is 

configured to: 

select a candidate image with a time parameter ranked first from a group of candidate 

images cached in each image cache queue as an image to be analyzed, to obtain the plurality 

of images to be analyzed. 

 

14. The computer device of claim 13, after constructing the group of images to be analyzed on 

the basis of the plurality of images to be analyzed, and before determining the group of 

images to be analyzed as the synchronization image group corresponding to the target object 

in response to the time parameters of the images to be analyzed all satisfying the preset 

synchronization condition, the processor is further configured to: 

determine an image with a time parameter ranked last in the group of images to be 

analyzed as a target image; 

calculate a time difference value between a time parameter corresponding to the target 

image and a time parameter corresponding to any image to be analyzed in the group of images 

to be analyzed; and 

determine that the time parameters of the images to be analyzed all satisfy a preset 

synchronization condition in response to the time difference value being less than or equal to 

a preset time threshold value. 

 

15. The computer device of claim 14, after calculating the time difference value between the 

time parameter corresponding to the target image and the time parameter corresponding to 

any image to be analyzed in the group of images to be analyzed, the processor is further 

configured to: 

in response to the time difference value between the time parameter corresponding to 

the target image and a time parameter corresponding to a first image to be analyzed in the 
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image group to be analyzed being greater than the preset time threshold value, discard the first 

image to be analyzed, wherein the first image to be analyzed is any other image to be 

analyzed except the target image in the group of images to be analyzed; 

continue to select a second image to be analyzed with a time parameter ranked first 

from a first image cache queue to which the first image to be analyzed belongs; and 

update the group of images to be analyzed on the basis of the second image to be 

analyzed, and continue to execute determination processing of the target image and 

determination processing of the preset synchronization condition on the basis of the updated 

group of images to be analyzed. 

 

16. The computer device of any one of claims 10 to 15, after determining the group of images 

to be analyzed as the synchronization image group corresponding to the target object in 

response to the time parameters of the images to be analyzed all satisfying the preset 

synchronization condition, the processor is further configured to: 

perform preprocessing on each image to be analyzed in the synchronization image 

group to obtain a processed synchronization image group that satisfies a preset model input 

condition; and 

input the processed synchronization image group into a target algorithm model to 

perform image analysis processing. 

 

17. The computer device of any one of claims 11 to 15, after determining the group of images 

to be analyzed as the synchronization image group corresponding to the target object in 

response to the time parameters of the images to be analyzed all satisfying the preset 

synchronization condition, the processor is further configured to: 

construct a next group of images to be analyzed on the basis of the image to be 

analyzed with a time parameter ranked first of each of the image cache queues, and execute 
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the determination processing of a next synchronization image group corresponding to the 

target object. 

 

18. The computer device of claim 10, wherein the plurality of image collection apparatuses 

are relatively arranged in a plurality of angle directions of the target object, each image 

collection apparatus being arranged in one angle direction. 

 

19. A computer-readable storage medium, having a computer program stored thereon, 

wherein the computer program, when executed by a processor, is configured to: 

acquire a plurality of groups of candidate images collected by a plurality of image 

collection apparatuses for a target object and time parameters corresponding to each of the 

candidate images, wherein each of the image collection apparatuses corresponds to one of the 

plurality of groups of candidate images, and each group of candidate images includes at least 

one of the candidate images; 

select one of the candidate images from the each group of candidate images as an 

image to be analyzed, and construct a group of images to be analyzed on the basis of a 

plurality of images to be analyzed; and 

determine the group of images to be analyzed as a synchronization image group 

corresponding to the target object in response to the time parameters of the images to be 

analyzed all satisfying a preset synchronization condition. 

 

20. A computer program, comprising computer instructions executable by an electronic 

device, wherein when executed by a processor in the electronic device, the computer 

instructions are configured to: 

acquire a plurality of groups of candidate images collected by a plurality of image 

collection apparatuses for a target object and time parameters corresponding to each of the 
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candidate images, wherein each of the image collection apparatuses corresponds to one of the 

plurality of groups of candidate images, and each group of candidate images includes at least 

one of the candidate images; 

select one of the candidate images from the each group of candidate images as an 

image to be analyzed, and construct a group of images to be analyzed on the basis of a 

plurality of images to be analyzed; and 

determine the group of images to be analyzed as a synchronization image group 

corresponding to the target object in response to the time parameters of the images to be 

analyzed all satisfying a preset synchronization condition. 

 

  


