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DESCRIPTION 

TARGET DETECTION METHOD AND APPARATUS, TRAINING METHOD, 

ELECTRONIC DEVICE AND MEDIUM 

The present application claims priority to Chinese Patent Application No. 

CN201711110587.1, filed with the Chinese Patent Office on November 12, 2017 and entitled 

"TARGET DETECTING METHOD AND APPARATUS, TRAINING METHOD, 

ELECTRONIC DEVICE, AND MEDIUM", which is incorporated herein by reference in its 

entirety. 

Technical Field 

The present disclosure relates to computer vision technologies, and in particular, to a target 

detecting method and apparatus, a training method, an electronic device, and a medium. 

Background 

Single target tracking is a significant problem in the field of artificial intelligence and can be 

applied in a series of tasks such as automatic driving and multi-target tracking. The major task of 

the single target tracking is: designating a target to be tracked in a certain image frame of a video 

sequence and keeping tracking the designated target in subsequent image frames. 

Summary 

Embodiments of the present disclosure provide a technical solution of target tracking. 

According to one aspect of the embodiments of the present disclosure, a target tracking 

method is provided, including: 

separately extracting, by means of a neural network, characteristics of a template frame and 

a detection frame, where the template frame is a detection box image of a target object, and the 

template frame is smaller than the detection frame in image size; 

obtaining a classification weight and a regression weight of a local region detector based on 

the characteristic of the template frame; 

inputting the characteristic of the detection frame into the local region detector to obtain 

classification results and regression results of multiple alternative boxes output by the local 

region detector; 
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obtaining a detection box for the target object in the detection frame according to the 

classification results and regression results of the multiple alternative boxes output by the 

local region detector. 

According to another aspect of the embodiments of the present disclosure, a target 

detecting network training method is provided, including: 

separately extracting, by means of a neural network, characteristics of a template frame 

and a detection frame, where the template frame is a detection box image of a target object, 

and the template frame is smaller than the detection frame in image size; 

increasing channels of the characteristic of the template frame by means of a first 

convolutional layer to obtain a first characteristic as a classification weight of a local region 

detector; increasing channels of the characteristic of the template frame by means of a 

second convolutional layer to obtain a second characteristic as a regression weight of the 

local region detector; 

inputting the characteristic of the detection frame into the local region detector to obtain 

classification results and regression results of multiple alternative boxes output by the local 

region detector; 

obtaining a detection box for the target object in the detection frame according to the 

classification results and regression results of the multiple alternative boxes output by the 

local region detector; and 

taking the obtained detection box for the target object in the detection frame as a 

predictive detection box, training the neural network, the first convolutional layer, and the 

second convolutional layer based on label information of the detection frame and the 

predictive detection box. 

According to yet another aspect of the embodiments of the present disclosure, a target 

detecting apparatus is provided, including: 

a neural network, configured to separately extract characteristics of a template frame 

and a detection frame, where the template frame is a detection box image of a target object, 

and the template frame is smaller than the detection frame in image size; 
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a first convolutional layer, configured to increase channels of the characteristic of the 

template frame to obtain a first characteristic as a classification weight of a local region detector; 

a second convolutional layer, configured to increase channels of the characteristic of the 

template frame to obtain a second characteristic as a regression weight of the local region 

detector; 

the local region detector, configured to output classification results and regression results of 

multiple alternative boxes according to the characteristic of detection frame; and 

an obtaining unit, configured to obtain a detection box for the target object in the detection 

frame according to the classification results and regression results of the multiple alternative 

boxes output by the local region detector. 

According to still another aspect of the embodiments of the present disclosure, an electronic 

device is provided, including the target detecting apparatus according to any one of the foregoing 

embodiments. 

According to still another aspect of the embodiments of the present disclosure, an electronic 

device is provided, including: 

a memory, configured to store executable instructions; and 

a processor, configured to communicate with the memory to execute the executable 

instructions so as to complete the operations of the method according to any one of the forgoing 

embodiments of the present disclosure. 

According to still another aspect of the embodiments of the present disclosure, a computer 

storage medium is provided, configured to store computer-readable instructions, where when the 

instructions are executed, the operations of the method according to any one of the foregoing 

embodiments of the present disclosure are implemented. 

According to still another aspect of the embodiments of the present disclosure, a computer 

program is provided, including computer-readable instructions, where when the 

computer-readable instructions run in a device, where a processor in the device executes 

executable instructions for implementing the steps of the method according to any one of the 
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foregoing embodiments of the present disclosure. 

Based on the embodiments of the disclosure, characteristics of a template frame and a 

detection frame are separately extracted by means of a neural network, a classification 

weight and a regression weight of a local region detector are obtained based on the 

characteristic of the template frame, the characteristic of the detection frame is input into the 

local region detector to obtain classification results and regression results of multiple 

alternative boxes output by the local region detector, and a detection box for the target object 

in the detection frame is obtained according to the classification results and regression 

results of the multiple alternative boxes output by the local region detector. Based on the 

embodiments of the present disclosure, similar characteristics of the same target object may 

be better extracted by using the same neural network or neural networks of the same 

structure, so that changes in the characteristics of the target object extracted in different 

frames are small, which facilitates improving accuracy of a target object detection result in a 

detection frame; a classification weight and a regression weight of a local region detector are 

obtained based on the characteristic of the template frame, and the local region detector 

obtains classification results and regression results of multiple alternative boxes of the 

detection frame to obtain a detection box for the target object in the detection frame, where 

changes in the position and size of the target object are better estimated, and the position of 

the target object in the detection frame is found more accurately, so that the speed and 

accuracy in target tracking are improved, the tracking effect is good, and the speed is high. 

The following further describes in detail the technical solutions of the present disclosure 

with reference to the accompanying drawings and embodiments. 

Brief Description of the Drawings 

The accompanying drawings constituting a part of the specification describe the 

embodiments of the present disclosure and are intended to explain the principles of the 

present disclosure together with the descriptions. 

According to the following detailed descriptions, the present disclosure may be 

understood more clearly with reference to the accompanying drawings. 

FIG. 1 is a flow chart of an embodiment of a target detecting method of the present 
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disclosure. 

FIG. 2 is a flow chart of another embodiment of a target detecting method of the present 

disclosure. 

FIG. 3 is a flow chart of an embodiment of a target detecting network training method of the 

present disclosure. 

FIG. 4 is a flow chart of another embodiment of a target detecting network training method 

of the present disclosure. 

FIG. 5 is a schematic structural diagram of an embodiment of a target detecting apparatus 

according to the present disclosure. 

FIG. 6 is a schematic structural diagram of another embodiment of a target detecting 

apparatus according to the present disclosure. 

FIG. 7 is a schematic structural diagram of yet another embodiment of a target detecting 

apparatus according to the present disclosure. 

FIG. 8 is a schematic structural diagram of an application embodiment of a target detecting 

apparatus according to the present disclosure. 

FIG. 9 is a schematic structural diagram of another application embodiment of a target 

detecting apparatus according to the present disclosure. 

FIG. 10 is a schematic structural diagram of an application embodiment of an electronic 

device according to the present disclosure. 

Detailed Description 

Various exemplary embodiments of the present disclosure are now described in detail with 

reference to the accompanying drawings. It should be noted that: unless otherwise stated 

specifically, relative arrangement of the components and steps, the numerical expressions, and 

the values set forth in the embodiments are not intended to limit the scope of the present 

disclosure. 

It should be further understood that in the embodiments of the present disclosure, "a 

plurality of" may refer to two or more, and "at least one" may refer to one, two, or more. 
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A person skilled in the art may understand that the terms such as "first" and "second" in 

the embodiments of the present application are only used to distinguish different steps, 

devices or modules, etc., and do not represent any specific technical meaning or an 

inevitable logical sequence therebetween. 

It should be further understood that any component, data, or structure mentioned in the 

embodiments of the present disclosure should be generally understood as one or more under 

the condition that no explicit definition is provided or no opposite motivation is provided in 

the context. 

It should be further understood that the description of the embodiments of the present 

disclosure emphasizes the differences between the embodiments, and the same or similar 

points therebetween may be used as reference and are omitted for clarity. 

In addition, it should be understood that, for ease of description, the size of each part 

shown in the accompanying drawings is not drawn in actual proportion. 

The following descriptions of at least one exemplary embodiment are merely illustrative 

actually, and are not intended to limit the present disclosure and the applications or uses 

thereof. 

Technologies, methods and devices known to a person of ordinary skill in the related art 

may not be discussed in detail, but such technologies, methods and devices should be 

considered as a part of the specification in appropriate situations. 

It should be noted that similar reference numerals and letters in the following 

accompanying drawings represent similar items. Therefore, once an item is defined in an 

accompanying drawing, the item does not need to be further discussed in the subsequent 

accompanying drawings. 

The embodiments of the present disclosure may be applied to electronic devices such as 

terminal devices, computer systems, and servers, which may operate with numerous other 

general-purpose or special-purpose computing system environments or configurations. 

Examples of well-known terminal devices, computing systems, environments, and/or 

configurations suitable for use together with the electronic devices such as terminal devices, 

computer systems, and servers include, but are not limited to, personal computer systems, 
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server computer systems, thin clients, thick clients, handheld or laptop devices, 

microprocessor-based systems, set top boxes, programmable consumer electronics, network 

personal computers, small computer systems, large computer systems, distributed cloud 

computing environments that include any one of the systems, and the like. 

The electronic devices such as terminal devices, computer systems, and servers may be 

described in the general context of computer system executable instructions (such as, program 

modules) executed by the computer systems. Generally, the program modules may include 

routines, programs, target programs, components, logics, data structures, and the like for 

performing specific tasks or implementing specific abstract data types. The computer 

systems/servers may be practiced in the distributed cloud computing environments in which 

tasks are performed by remote processing devices that are linked through a communications 

network. In the distributed computing environments, the program modules may be located in 

local or remote computing system storage media including storage devices. 

FIG. 1 is a flow chart of an embodiment of a target detecting method of the present 

disclosure. As shown in FIG. 1, the target detecting method of the present embodiment includes 

the following steps. 

At 102, characteristics of a template frame and a detection frame are separately extracted by 

means of a neural network. 

The template frame is a detection box image of a target object, and the template frame is 

smaller than the detection frame in image size. The detection frame is a current frame on which 

target object detection needs to be performed, or a regional image which may include the target 

object in the current frame. If the detection frame is the regional image which may include the 

target object in the current frame on which the target object detection needs to be performed, in 

one embodiment of the embodiments of the present disclosure, the regional image is greater than 

the template frame in image size, for example, the regional image is 2 to 4 times of the template 

frame in image size by taking a center point of the template frame image as the center point. 

In one embodiment of the embodiments of the present disclosure, the template frame is a 

frame which is before the detection frame in detection timing in a video sequence and 

determined by the detection box for the target object, and may be a start frame which needs to 
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perform target tracking in the video sequence, where the start frame is flexible in position in 

a video frame sequence, and may be the first frame or any intermediate frame in the video 

frame sequence. The detection frame is a frame which needs to perform the target tracking, 

and after the target object is determined in the detection frame image, an image 

corresponding to the detection box in the detection frame is recognized as a template frame 

image of the next detection frame. 

In one embodiment of the embodiments of the present disclosure, at operation 102, the 

characteristics of the template frame and the detection frame may be separately extracted by 

means of the same neural network; or the characteristics of the template frame and the 

detection frame may be respectively extracted by means of different neural networks of the 

same structure. 

In an optional example, step 102 may be executed by invoking, by a processor, 

corresponding instructions stored in a memory, and may also be executed by the neural 

network run by the processor. 

At 104, a classification weight and a regression weight of a local region detector are 

obtained based on the characteristic of the template frame. 

In one embodiment of the embodiments of the present disclosure, a convolution 

operation is performed on the characteristic of the template frame by means of a first 

convolutional layer, where a first characteristic obtained by the convolution operation is 

used as the classification weight of the local region detector. 

For example, in an optional example therein, the classification weight of the local 

region detector is obtained in the following mode: increasing the number of channels of the 

characteristic of the template frame by means of the first convolutional layer to obtain the 

first characteristic, the number of channels of the first characteristic is 2k times of that of the 

characteristic of the template frame, where k is an integer greater than 0. 

In one embodiment of the embodiments of the present disclosure, a convolution 

operation is performed on the characteristic of the template frame by means of a second 

convolutional layer, where a second characteristic obtained by the convolution operation is 

used as the regression weight of the local region detector. 
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For example, in an optional example therein, the regression weight of the local region 

detector is obtained in the following mode: increasing the number of channels of the 

characteristic of the template frame by means of the second convolutional layer to obtain the 

second characteristic, the number of channels of the second characteristic is 4k times of that of 

the characteristic of the template frame, where k is an integer greater than 0. 

In an optional example, step 104 may be executed by invoking, by a processor, 

corresponding instructions stored in a memory, and may also be executed by the first 

convolutional layer and the second convolutional layer run by the processor. 

At 106, the characteristic of the detection frame is input into the local region detector to 

obtain classification results and regression results of multiple alternative boxes output by the 

local region detector. 

The classification results include probability values of the alternative boxes being the 

detection box for the target object, and the regression results include offsets of the alternative 

boxes with respect to the detection box corresponding to the template frame. 

In an optional example of the embodiments of the present disclosure, the multiple alternative 

boxes include: K alternative boxes at multiple positions in the detection frame. K is a preset 

integer which is greater than 1.The length-to-width ratios of the K alternative boxes are different, 

for example, the length-to-width ratios of the K alternative boxes may include: 1:1, 2:1, 2:1, 3:1, 

1:3, etc. The classification results are used for indicating the probability values of whether the K 

alternative boxes at the multiple positions are the detection box for the target object. 

In an optional embodiment of the target detecting method of the present disclosure, after the 

probability values of whether the multiple alternative boxes are the detection box for the target 

object are obtained at operation 106, the method further includes: performing normalization 

processing on the classification results to enable the sum of the probability values of whether the 

alternative boxes are the detection box for the target object to be 1, so as to facilitate 

determination on whether the alternative boxes are the detection box for the target object. 

In an optional example of the embodiments of the present disclosure, the regression results 

include the offsets of the K alternative boxes at the multiple positions in the detection frame 

image respectively with respect to the detection box for the target object in the template frame, 
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where the offsets may include variations in position and size, and the positions may be the 

position of the center point, or positions of four vertices of a reference box, etc. 

If the number of channels of the second characteristic is 4k times of that of the 

characteristic of the template frame, the offsets of the alternative boxes respectively with 

respect to the detection box for the target object in the template frame include, for example, 

an offset (dx) of the position of the center point in abscissa, an offset (dy) of the position of 

the center point in ordinate, a variation (dh) in height, and a variation (dw) in width. 

In one embodiment of the embodiments of the present disclosure, operation 106 

includes: using the classification weight to perform the convolution operation on the 

characteristic of the detection frame to obtain the classification results of the multiple 

alternative boxes; and using the regression weight to perform the convolution operation on 

the characteristic of the detection frame to obtain the regression results of the multiple 

alternative boxes. 

In one optional example, step 106 may be executed by invoking, by a processor, 

corresponding instructions stored in a memory, and may also be executed by the local region 

detector run by the processor. 

At 108, a detection box for the target object in the detection frame is obtained according 

to the classification results and regression results of the multiple alternative boxes output by 

the local region detector. 

In an optional example, step 108 may be executed by invoking, by a processor, 

corresponding instructions stored in a memory, and may also be executed by the obtaining 

unit run by the processor. 

Based on the target detecting method of the embodiments of the disclosure, 

characteristics of a template frame and a detection frame are separately extracted by means 

of a neural network, a classification weight and a regression weight of a local region 

detector are obtained based on the characteristic of the template frame, the characteristic of 

the detection frame is input into the local region detector to obtain classification results and 

regression results of multiple alternative boxes output by the local region detector, and a 

detection box for the target object in the detection frame is obtained according to the 
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classification results and regression results of the multiple alternative boxes output by the local 

region detector. Based on the embodiments of the present disclosure, similar characteristics of 

the same target object may be better extracted by using the same neural network or neural 

networks of the same structure, so that changes in the characteristics of the target object 

extracted in different frames are small, which facilitates improving accuracy of a target object 

detection result in a detection frame; a classification weight and a regression weight of a local 

region detector are obtained based on the characteristic of the template frame, and the local 

region detector obtains classification results and regression results of multiple alternative boxes 

of the detection frame to obtain a detection box for the target object in the detection frame, where 

changes in the position and size of the target object are better estimated, and the position of the 

target object in the detection frame is found more accurately, so that the speed and accuracy in 

target tracking are improved, the tracking effect is good, and the speed is high. 

According to the embodiments of the present disclosure, based on the template frame, the 

local region detector is able to quickly generate a large amount of alternative boxes from the 

detection frame and obtain the offsets of the K alternative boxes at the multiple positions in the 

detection frame respectively with respect to the detection box for the target object in the template 

frame, where changes in the position and size of the target object are better estimated, and the 

position of the target object in the detection frame is found more accurately, so that the speed and 

accuracy in target tracking are improved, the tracking effect is good, and the speed is high. 

In another embodiment of the target detecting method of the present disclosure, the method 

further includes: 

extracting, by means of the neural network, characteristics of at least one other detection 

frame which is after the detection frame in timing in a video sequence; 

sequentially inputting the characteristics of the at least one other detection frame into the 

local region detector to sequentially obtain multiple alternative boxes in the at least one other 

detection frame and classification results and regression results of the alternative boxes output by 

the local region detector, that is: sequentially performing operation 106 on the characteristics of 

at least one other detection frame; and 

sequentially obtaining a detection box for the target object in the at least one other detection 
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frame according to the classification results and regression results of the multiple alternative 

boxes of the at least one other detection frame, that is: sequentially performing operation 

the classification results and regression results of the multiple alternative boxes of at least 

one other detection frame. 

In yet another embodiment of the target detecting method of the present disclosure, if 

the detection frame is the regional image which may include the target object in the current 

frame on which the target object detection needs to be performed, the method further 

includes: taking a center point of the template frame as the center point, capturing the 

regional image with a length and/or width correspondingly greater than the image length 

and/or width of the template frame in the current frame as the detection frame. 

FIG. 2 is a flow chart of another embodiment of a target detecting method of the present 

disclosure. As shown in FIG. 2, the target detecting method of the present embodiment 

includes the following steps. 

At 202, characteristics of a template frame and a detection frame are separately 

extracted by means of a neural network. 

The template frame is a detection box image of a target object, and the template frame is 

smaller than the detection frame in image size. The detection frame is a current frame on 

which target object detection needs to be performed, or a regional image which may include 

the target object in the current frame. The template frame is a frame which is before the 

detection frame in detection timing in the video sequence and determined by the detection 

box for the target object. 

In one embodiment of the embodiments of the present disclosure, at operation 202, the 

characteristics of the template frame and the detection frame may be separately extracted by 

means of the same neural network; or the characteristics of the template frame and the 

detection frame may be respectively extracted by means of different neural networks of the 

same structure. 

In an optional example, step 202 may be executed by invoking, by a processor, 

corresponding instructions stored in a memory, and may also be executed by the neural 

network run by the processor. 
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At 204, the convolution operation is performed on the characteristic of the detection frame 

by means of a third convolutional layer to obtain a third characteristic, the number of channels of 

the third characteristic being identical to that of the characteristic of the detection frame; and the 

convolution operation is performed on the characteristic of the detection frame by means of a 

fourth convolutional layer to obtain a fourth characteristic, the number of channels of the fourth 

characteristic being identical to that of the characteristic of the detection frame. 

In an optional example, step 204 may be executed by invoking, by a processor, 

corresponding instructions stored in a memory, and may also be executed by the third 

convolutional layer and the fourth convolutional layer run by the processor. 

At 206, a classification weight and a regression weight of a local region detector are 

obtained based on the characteristic of the template frame. 

In one embodiment of the embodiments of the present disclosure, a convolution operation is 

performed on the characteristic of the template frame by means of a first convolutional layer, 

where a first characteristic obtained by the convolution operation is used as the classification 

weight of the local region detector. 

In one embodiment of the embodiments of the present disclosure, a convolution operation is 

performed on the characteristic of the template frame by means of a second convolutional layer, 

where a second characteristic obtained by the convolution operation is used as the regression 

weight of the local region detector. 

No executing order limit exists between operations 206 and 204, i.e., they can be executed at 

the same time, or can also be executed at any time order. 

In an optional example, step 206 may be executed by invoking, by a processor, 

corresponding instructions stored in a memory, and may also be executed by the first 

convolutional layer and the second convolutional layer run by the processor. 

At 208, the classification weight is used to perform the convolution operation on the third 

characteristic to obtain the classification results of the multiple alternative boxes; and the 

regression weight is used to perform the convolution operation on the fourth characteristic to 

obtain the regression results of the multiple alternative boxes. 

The classification results include probability values of the alternative boxes being the 
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detection box for the target object, and the regression results include offsets of the 

alternative boxes with respect to the detection box corresponding to the template frame. 

In one optional example, step 208 may be executed by invoking, by a processor, 

corresponding instructions stored in a memory, and may also be executed by the local region 

detector run by the processor. 

At 210, a detection box for the target object in the detection frame is obtained according 

to the classification results and regression results of the multiple alternative boxes output by 

the local region detector. 

In an optional example, step 210 may be executed by invoking, by a processor, 

corresponding instructions stored in a memory, and may also be executed by the obtaining 

unit run by the processor. 

In one embodiment of the embodiments of the present disclosure, operation 108 or 210 

includes: selecting one alternative box from the multiple alternative boxes according to the 

classification results and the regression results, and performing regression on the selected 

alternative box according to an offset of the selected alternative box to obtain the detection 

box for the target object in the detection frame. 

In an optional example therein, selecting one alternative box from the multiple 

alternative boxes according to the classification results and the regression results is 

implemented in the following mode: selecting one alternative box from the multiple 

alternative boxes according to weight coefficients of the classification results and the 

regression results, for example, calculating an overall score from the sum of product of the 

probability value of the alternative box and the weight coefficient of the classification result 

and the product of the offset and the weight coefficient of the regression result according to 

the weight coefficients of the classification results and the regression results, and selecting 

one alternative box from the multiple alternative boxes according to the overall scores of the 

multiple alternative boxes. 

In another optional example therein, after the regression results are obtained in the 

embodiments, the method further includes: adjusting the probability values of the alternative 

boxes according to the variations in position and size in the regression results, for example, 
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adjusting the probability values of the alternative boxes according to the variations in position 

and size in the regression results. For example, the probability value of the alternative box 

having a greater variation in position (i.e., a greater position shift) and a greater variation in size 

(i.e., a greater shape change) is punished to reduce the probability value. Correspondingly, in the 

example, selecting one alternative box from the multiple alternative boxes according to the 

classification results and the regression results is implemented in the following mode: selecting 

one alternative box from the multiple alternative boxes according to the adjusted classification 

results, for example, selecting the alternative box having the highest probability value from the 

multiple alternative boxes according to the adjusted probability values. 

In an optional example, the operation of adjusting the probability values of the alternative 

boxes according to the variations in position and size in the regression results may be executed 

by invoking, by a processor, corresponding instructions stored in a memory, and may also be 

executed by an adjusting unit run by the processor. 

FIG. 3 is a flow chart of an embodiment of a target detecting network training method of the 

present disclosure. The target detecting network according to the embodiments of the present 

disclosure includes a neural network, a first convolutional layer, and a second convolutional 

layer according to the embodiments of the present disclosure. As shown in FIG. 3, the training 

method of the present embodiment includes: 

At 302, characteristics of a template frame and a detection frame are separately extracted by 

means of a neural network. 

The template frame is a detection box image of a target object, and the template frame is 

smaller than the detection frame in image size. The detection frame is a current frame on which 

target object detection needs to be performed, or a regional image which may include the target 

object in the current frame. The template frame is a frame which is before the detection frame in 

detection timing in the video sequence and determined by the detection box for the target object. 

In one embodiment of the embodiments of the present disclosure, at operation 302, the 

characteristics of the template frame and the detection frame may be separately extracted by 

means of the same neural network; or the characteristics of the template frame and the detection 

frame may be respectively extracted by means of different neural networks of the same structure. 
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In an optional example, step 302 may be executed by invoking, by a processor, 

corresponding instructions stored in a memory, and may also be executed by the neural 

network run by the processor. 

At 304, a convolution operation is performed on the characteristic of the template frame 

by means of a first convolutional layer, where a first characteristic obtained by the 

convolution operation is used as a classification weight of a local region detector; and the 

convolution operation is performed on the characteristic of the template frame by means of a 

second convolutional layer, where a second characteristic obtained by the convolution 

operation is used as a regression weight of the local region detector. 

In an optional example, step 304 may be executed by invoking, by a processor, 

corresponding instructions stored in a memory, and may also be executed by the first 

convolutional layer and the second convolutional layer run by the processor. 

At 306, the characteristic of the detection frame is input into the local region detector to 

obtain classification results and regression results of multiple alternative boxes output by the 

local region detector. 

The classification results include probability values of the alternative boxes being the 

detection box for the target object, and the regression results include offsets of the 

alternative boxes with respect to the detection box corresponding to the template frame. 

In one embodiment of the embodiments of the present disclosure, operation 306 

includes: using the classification weight to perform the convolution operation on the 

characteristic of the detection frame to obtain the classification results of the multiple 

alternative boxes; and using the regression weight to perform the convolution operation on 

the characteristic of the detection frame to obtain the regression results of the multiple 

alternative boxes. 

In one optional example, step 306 may be executed by invoking, by a processor, 

corresponding instructions stored in a memory, and may also be executed by a region 

detector run by the processor. 

At 308, a detection box for the target object in the detection frame is obtained according 

to the classification results and regression results of the multiple alternative boxes output by 
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the local region detector. 

In an optional example, step 308 may be executed by invoking, by a processor, 

corresponding instructions stored in a memory, and may also be executed by the obtaining unit 

run by the processor. 

At 310, taking the obtained detection box for the target object in the detection frame as a 

predictive detection box, the neural network, the first convolutional layer, and the second 

convolutional layer are trained based on label information of the detection frame and the 

predictive detection box. 

In an optional example, step 310 may be executed by invoking, by a processor, 

corresponding instructions stored in a memory, and may also be executed by a training unit run 

by the processor. 

Based on the target detecting network training method of the embodiments of the disclosure, 

characteristics of a template frame and a detection frame are separately extracted by means of a 

neural network, a classification weight and a regression weight of a local region detector are 

obtained based on the characteristic of the template frame, the characteristic of the detection 

frame is input into the local region detector to obtain classification results and regression results 

of multiple alternative boxes output by the local region detector, a detection box for the target 

object in the detection frame is obtained according to the classification results and regression 

results of the multiple alternative boxes output by the local region detector, and a target detecting 

network is trained based on label information of the detection frame and a predictive detection 

box. Based on the trained target detecting network in the embodiments of the present disclosure, 

similar characteristics of the same target object may be better extracted by using the same neural 

network or neural networks of the same structure, so that changes in the characteristics of the 

target object extracted in different frames are small, which facilitates improving accuracy of a 

target object detection result in a detection frame; a classification weight and a regression weight 

of a local region detector are obtained based on the characteristic of the template frame, and the 

local region detector obtains classification results and regression results of multiple alternative 

boxes of the detection frame to obtain a detection box for the target object in the detection frame, 

where changes in the position and size of the target object are better estimated, and the position 

of the target object in the detection frame is found more accurately, so that the speed and 
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accuracy in target tracking are improved, the tracking effect is good, and the speed is high. 

In another embodiment of the training method of the present disclosure, the method 

further includes: extracting, by means of the neural network, characteristics of at least one 

other detection frame which is after the detection frame in timing in a video sequence; 

sequentially inputting the characteristics of the at least one other detection frame into 

the local region detector to sequentially obtain multiple alternative boxes in the at least one 

other detection frame and classification results and regression results of the alternative boxes 

output by the local region detector, that is: sequentially performing operation 306 on the 

characteristics of at least one other detection frame; and 

sequentially obtaining a detection box for the target object in the at least one other 

detection frame according to the classification results and regression results of the multiple 

alternative boxes of the at least one other detection frame, that is: sequentially performing 

operation 308 on the classification results and regression results of the multiple alternative 

boxes of at least one other detection frame. 

In yet another embodiment of the training method of the present disclosure, if the 

detection frame is the regional image which may include the target object in the current 

frame on which the target object detection needs to be performed, the method further 

includes: taking a center point of the template frame as the center point, capturing the 

regional image with a length and/or width correspondingly greater than the image length 

and/or width of the template frame in the current frame as the detection frame. 

FIG. 4 is a flow chart of another embodiment of a target detecting network training 

method of the present disclosure. The target detecting network according to the 

embodiments of the present disclosure includes the neural network, a first convolutional 

layer, a second convolutional layer, a third convolutional layer, and a fourth convolutional 

layer according to the embodiments of the present disclosure. As shown in FIG. 4, the 

training method of the present embodiment includes: 

At 402, characteristics of a template frame and a detection frame are separately 

extracted by means of a neural network. 

The template frame is a detection box image of a target object, and the template frame is 
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smaller than the detection frame in image size. The detection frame is a current frame on which 

target object detection needs to be performed, or a regional image which may include the target 

object in the current frame. The template frame is a frame which is before the detection frame in 

detection timing in the video sequence and determined by the detection box for the target object. 

In one embodiment of the embodiments of the present disclosure, at operation 402, the 

characteristics of the template frame and the detection frame may be separately extracted by 

means of the same neural network; or the characteristics of the template frame and the detection 

frame may be respectively extracted by means of different neural networks of the same structure. 

In an optional example, step 402 may be executed by invoking, by a processor, 

corresponding instructions stored in a memory, and may also be executed by the neural network 

run by the processor. 

At 404, the convolution operation is performed on the characteristic of the detection frame 

by means of a third convolutional layer to obtain a third characteristic, the number of channels of 

the third characteristic being identical to that of the characteristic of the detection frame; and the 

convolution operation is performed on the characteristic of the detection frame by means of a 

fourth convolutional layer to obtain a fourth characteristic, the number of channels of the fourth 

characteristic being identical to that of the characteristic of the detection frame. 

In an optional example, step 404 may be executed by invoking, by a processor, 

corresponding instructions stored in a memory, and may also be executed by the third 

convolutional layer and the fourth convolutional layer run by the processor. 

At 406, a convolution operation is performed on the characteristic of the template frame by 

means of a first convolutional layer, where a first characteristic obtained by the convolution 

operation is used as a classification weight of a local region detector; and the convolution 

operation is performed on the characteristic of the template frame by means of a second 

convolutional layer, where a second characteristic obtained by the convolution operation is used 

as a regression weight of the local region detector. 

No executing order limit exists between operations 406 and 404, i.e., they can be executed at 

the same time, or can also be executed at any time order. 

In an optional example, step 406 may be executed by invoking, by a processor, 
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corresponding instructions stored in a memory, and may also be executed by the first 

convolutional layer and the second convolutional layer run by the processor. 

At 408, the classification weight is used to perform the convolution operation on the 

third characteristic to obtain the classification results of the multiple alternative boxes; and 

the regression weight is used to perform the convolution operation on the fourth 

characteristic to obtain the regression results of the multiple alternative boxes. 

The classification results include probability values of the alternative boxes being the 

detection box for the target object, and the regression results include offsets of the 

alternative boxes with respect to the detection box corresponding to the template frame. 

In one optional example, step 408 may be executed by invoking, by a processor, 

corresponding instructions stored in a memory, and may also be executed by the local region 

detector run by the processor. 

At 410, a detection box for the target object in the detection frame is obtained according 

to the classification results and regression results of the multiple alternative boxes output by 

the local region detector. 

In an optional example, step 410 is performed by a processor by invoking a 

corresponding instruction stored in a memory, or is performed by a first feature extraction 

unit 701 run by the processor. 

At 412, taking the obtained detection box for the target object in the detection frame as 

a predictive detection box, the weighted values of the neural network, the first convolutional 

layer, and the second convolutional layer are adjusted according to a difference between the 

labeled position and size of the detection box for the target object in the detection frame and 

the position and size of the predictive detection box. 

In an optional example, step 412 may be executed by invoking, by a processor, 

corresponding instructions stored in a memory, and may also be executed by a training unit 

run by the processor. 

In one embodiment of the embodiments of the present disclosure, operation 308 or 410 

includes: selecting one alternative box from the multiple alternative boxes according to the 

classification results and the regression results, and performing regression on the selected 



  21  

 

alternative box according to an offset of the selected alternative box to obtain the detection box 

for the target object in the detection frame. 

In an optional example therein, selecting one alternative box from the multiple alternative 

boxes according to the classification results and the regression results is implemented in the 

following mode: selecting one alternative box from the multiple alternative boxes according to 

weight coefficients of the classification results and the regression results, for example, 

calculating an overall score from the sum of product of the probability value of the alternative 

box and the weight coefficient of the classification result and the product of the offset and the 

weight coefficient of the regression result according to the weight coefficients of the 

classification results and the regression results, and selecting the alternative box having a high 

probability value and a small offset from the multiple alternative boxes according to the overall 

scores of the multiple alternative boxes. 

In another optional example therein, after the regression results are obtained in the 

embodiments, the method further includes: adjusting the probability values of the alternative 

boxes according to the variations in position and size in the regression results, for example, 

adjusting the probability values of the alternative boxes according to the variations in position 

and size in the regression results. Correspondingly, in the example, selecting one alternative box 

from the multiple alternative boxes according to the classification results and the regression 

results is implemented in the following mode: selecting one alternative box from the multiple 

alternative boxes according to the adjusted classification results, for example, selecting the 

alternative box having the highest probability value from the multiple alternative boxes 

according to the adjusted probability values. 

In an optional example, the operation of adjusting the probability values of the alternative 

boxes according to the variations in position and size in the regression results may be executed 

by invoking, by a processor, corresponding instructions stored in a memory, and may also be 

executed by an adjusting unit run by the processor. 

In one embodiment of the embodiments of the present disclosure, operation 308 or 410 

includes: selecting one alternative box from the multiple alternative boxes according to the 

classification results and the regression results, and performing regression on the selected 

alternative box according to an offset of the selected alternative box to obtain the detection box 
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for the target object in the detection frame. 

In an optional example therein, selecting one alternative box from the multiple 

alternative boxes according to the classification results and the regression results is 

implemented in the following mode: selecting one alternative box from the multiple 

alternative boxes according to weight coefficients of the classification results and the 

regression results, for example, calculating an overall score from the probability values and 

the offsets of the alterative boxes according to the weight coefficients of the classification 

results and the regression results, and selecting one alternative box from the multiple 

alternative boxes according to the overall scores of the multiple alternative boxes. 

In another optional example therein, after the regression results are obtained in the 

embodiments, the method further includes: adjusting the probability values of the alternative 

boxes according to the variations in position and size in the regression results, for example, 

adjusting the probability values of the alternative boxes according to the variations in 

position and size in the regression results. For example, the probability value of the 

alternative box having a greater variation in position (i.e., a greater position shift) and a 

greater variation in size (i.e., a greater shape change) is punished to reduce the probability 

value. Correspondingly, in the example, selecting one alternative box from the multiple 

alternative boxes according to the classification results and the regression results is 

implemented in the following mode: selecting one alternative box from the multiple 

alternative boxes according to the adjusted classification results, for example, selecting the 

alternative box having the highest probability value from the multiple alternative boxes 

according to the adjusted probability values. 

In the embodiments of the present disclosure, the local region detector includes the third 

convolutional layer, the fourth convolutional layer, and two convolution operation units. 

After the local region detector is combined with the first convolutional layer and the second 

convolutional layer, the formed local region detector is also referred to as a regional 

proposal network. 

Any target detecting method or target detecting network training method provided in the 

embodiments of the present disclosure is executed by any appropriate device having data 

processing capability, including, but not limited to, a terminal device, a server and the like. 
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Alternatively, any target detecting method or target detecting network training method provided 

in the embodiments of the present disclosure is executed by a processor, for example, any target 

detecting method or target detecting network training method mentioned in the embodiments of 

the present disclosure is executed by the processor by invoking a corresponding instruction 

stored in a memory. Details are not described below again. 

A person of ordinary skill in the art may understand that all or some steps for implementing 

the foregoing method embodiments are achieved by a program by instructing related hardware; 

the foregoing program can be stored in a computer-readable storage medium; when the program 

is executed, steps including the foregoing method embodiments are executed. Moreover, the 

foregoing storage medium includes various media capable of storing program codes, such as a 

Read-Only Memory (ROM), a Random Access Memory (RAM), a magnetic disk, or an optical 

disk. 

FIG. 5 is a schematic structural diagram of an embodiment of a target detecting apparatus 

according to the present disclosure. The target detecting apparatus of the embodiments of the 

present disclosure is used for implementing the embodiments of the target detecting method of 

the present disclosure. As illustrated in FIG. 5, the target detecting apparatus of the embodiments 

includes: a neural network, a first convolutional layer, a second convolutional layer, a local 

region detector, and an obtaining unit. 

The neural network is configured to separately extract characteristics of a template frame 

and a detection frame, where the template frame is a detection box image of a target object, and 

the template frame is smaller than the detection frame in image size. The template frame is a 

detection box image of a target object, and the template frame is smaller than the detection frame 

in image size. The detection frame is a current frame on which target object detection needs to be 

performed, or a regional image which may include the target object in the current frame. The 

template frame is a frame which is before the detection frame in detection timing in the video 

sequence and determined by the detection box for the target object. The neural network for 

extracting the characteristics of the template frame and the detection frame may be the same 

neural network, or different neural networks of the same structure. 

The first convolutional layer is configured to perform a convolution operation on the 

characteristic of the template frame, where a first characteristic obtained by the convolution 
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operation is used as the classification weight of the local region detector. 

The second convolutional layer is configured to perform the convolution operation on 

the characteristic of the template frame, where a second characteristic obtained by the 

convolution operation is used as the regression weight of the local region detector. 

The local region detector is configured to output classification results and regression 

results of multiple alternative boxes according to the characteristic of detection frame, where 

the classification results include probability values of the alternative boxes being the 

detection box for the target object, and the regression results include offsets of the 

alternative boxes with respect to the detection box corresponding to the template frame. 

The obtaining unit is configured to obtain the detection box for the target object in the 

detection frame according to the classification results and regression results of the multiple 

alternative boxes output by the local region detector. 

Based on the target detecting apparatus of the embodiments of the disclosure, 

characteristics of a template frame and a detection frame are separately extracted by means 

of a neural network, a classification weight and a regression weight of a local region 

detector are obtained based on the characteristic of the template frame, the characteristic of 

the detection frame is input into the local region detector to obtain classification results and 

regression results of multiple alternative boxes output by the local region detector, and a 

detection box for the target object in the detection frame is obtained according to the 

classification results and regression results of the multiple alternative boxes output by the 

local region detector. Based on the embodiments of the present disclosure, similar 

characteristics of the same target object may be better extracted by using the same neural 

network or neural networks of the same structure, so that changes in the characteristics of 

the target object extracted in different frames are small, which facilitates improving accuracy 

of a target object detection result in a detection frame; a classification weight and a 

regression weight of a local region detector are obtained based on the characteristic of the 

template frame, and the local region detector obtains classification results and regression 

results of multiple alternative boxes of the detection frame to obtain a detection box for the 

target object in the detection frame, where changes in the position and size of the target 

object are better estimated, and the position of the target object in the detection frame is 
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found more accurately, so that the speed and accuracy in target tracking are improved, the 

tracking effect is good, and the speed is high. 

In one embodiment of the embodiments of the target detecting apparatus of the present 

disclosure, the local region detector is configured to: use the classification weight to perform the 

convolution operation on the characteristic of the detection frame to obtain the classification 

results of the multiple alternative boxes; and use the regression weight to perform the 

convolution operation on the characteristic of the detection frame to obtain the regression results 

of the multiple alternative boxes. 

If the detection frame is the regional image which may include the target object in the 

current frame on which the target object detection needs to be performed, in another embodiment 

of the target detecting apparatus of the present disclosure, the apparatus further includes: a 

pre-processing unit, configured to, taking a center point of the template frame as the center point, 

capture the regional image with a length and/or width correspondingly greater than the image 

length and/or width of the template frame in the current frame as the detection frame. FIG. 6 is a 

schematic structural diagram of another embodiment of a target detecting apparatus according to 

the present disclosure. 

In addition, with reference to FIG. 6 again, in yet another embodiment of the target detecting 

apparatus of the present disclosure, the apparatus further includes: a third convolutional layer, 

configured to perform the convolution operation on the characteristic of the detection frame to 

obtain a third characteristic, the number of channels of the third characteristic being identical to 

that of the characteristic of the detection frame. Correspondingly, in the embodiments, the local 

region detector is configured to use the classification weight to perform the convolution 

operation on the third characteristic. 

In addition, with reference to FIG. 6 again, in still another embodiment of the target 

detecting apparatus of the present disclosure, the apparatus further includes: a fourth 

convolutional layer, configured to perform the convolution operation on the characteristic of the 

detection frame to obtain a fourth characteristic, the number of channels of the fourth 

characteristic being identical to that of the characteristic of the detection frame. Correspondingly, 

in the embodiments, the local region detector is configured to use the regression weight to 

perform the convolution operation on the fourth characteristic. 
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In another embodiment of the embodiments of the target detecting apparatus of the 

present disclosure, the obtaining unit is configured to: select one alternative box from the 

multiple alternative boxes according to the classification results and the regression results, 

and perform regression on the selected alternative box according to an offset of the selected 

alternative box to obtain the detection box for the target object in the detection frame. 

Exemplarily, when selecting one alternative box from the multiple alternative boxes 

according to the classification results and the regression results, the obtaining unit is 

configured to: select one alternative box from the multiple alternative boxes according to 

weight coefficients of the classification results and the regression results. 

In addition, with reference to FIG. 6 again, in yet another embodiment of the target 

detecting apparatus of the present disclosure, the apparatus further includes: an adjusting 

unit, configured to adjust the classification results according to the regression results. 

Correspondingly, when selecting one alternative box from the multiple alternative boxes 

according to the classification results and the regression results, the obtaining unit is 

configured to: select one alternative box from the multiple alternative boxes according to the 

adjusted classification results. 

FIG. 7 is a schematic structural diagram of still another embodiment of a target 

detecting apparatus according to the present disclosure. The target detecting apparatus of the 

embodiments is used for implementing the embodiments of the target detecting network 

training method in FIG. 3 or 4 of the present disclosure. As illustrated in FIG. 7, compared 

with the embodiments illustrated in FIG. 5 or 6, the target detecting apparatus of the 

embodiments further includes: a training unit, configured to, taking the obtained detection 

box for the target object in the detection frame as a predictive detection box, train the neural 

network, the first convolutional layer, and the second convolutional layer based on label 

information of the detection frame and the predictive detection box. 

In one implementation, the label information of the detection frame includes: a labeled 

position and size of the detection box for the target object in the detection frame. 

Correspondingly, in the implementation, the training unit is configured to adjust the 

weighted values of the neural network, the first convolutional layer, and the second 

convolutional layer according to a difference between the labeled position and size of the 
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detection box and the position and size of the predictive detection box. 

Based on the embodiments of the disclosure, characteristics of a template frame and a 

detection frame are separately extracted by means of a neural network, a classification weight 

and a regression weight of a local region detector are obtained based on the characteristic of the 

template frame, the characteristic of the detection frame is input into the local region detector to 

obtain classification results and regression results of multiple alternative boxes output by the 

local region detector, a detection box for the target object in the detection frame is obtained 

according to the classification results and regression results of the multiple alternative boxes 

output by the local region detector, and a target detecting network is trained based on label 

information of the detection frame and a predictive detection box. Based on the trained target 

detecting network in the embodiments of the present disclosure, similar characteristics of the 

same target object may be better extracted by using the same neural network or neural networks 

of the same structure, so that changes in the characteristics of the target object extracted in 

different frames are small, which facilitates improving accuracy of a target object detection result 

in a detection frame; a classification weight and a regression weight of a local region detector are 

obtained based on the characteristic of the template frame, and the local region detector obtains 

classification results and regression results of multiple alternative boxes of the detection frame to 

obtain a detection box for the target object in the detection frame, where changes in the position 

and size of the target object are better estimated, and the position of the target object in the 

detection frame is found more accurately, so that the speed and accuracy in target tracking are 

improved, the tracking effect is good, and the speed is high. 

FIG. 8 is a schematic structural diagram of an application embodiment of a target detecting 

apparatus according to the present disclosure. FIG. 9 is a schematic structural diagram of another 

application embodiment of a target detecting apparatus according to the present disclosure. In 

FIGS. 8 and 9, in LxMxN (for example, 256x20x20), L represents the number of channels, and 

M and N respectively represent the height (i.e., length) and width. 

The embodiments of the present disclosure further provide an electronic device, including 

the target detecting apparatus according to any of the foregoing embodiments of the present 

disclosure. 

The embodiments of the present application further provide another electronic device, 



  28  

 

including: a memory, configured to store executable instructions; and a processor, 

configured to communicate with the memory to execute the executable instructions so as to 

complete operations of the target detecting method or target detecting network training 

method according to any one of the foregoing embodiments of the present disclosure. 

FIG. 10 is a schematic structural diagram of an application embodiment of an electronic 

device according to the present disclosure. Referring to FIG. 10 below, a schematic 

structural diagram of an electronic device suitable for implementing a terminal device or a 

server according to the embodiments of the present application is shown. As shown in FIG. 

10, the electronic device includes one or more processors, a communication part, and the 

like. The one or more processors are, for example, one or more Central Processing Units 

(CPUs), and/or one or more Graphic Processing Units (GPUs), and the like. The processor 

may perform various appropriate actions and processing according to executable instructions 

stored in a Read-Only Memory (ROM) or executable instructions loaded from a storage 

section to a Random Access Memory (RAM).The communication part may include, but is 

not limited to, a network card, which may include, but is not limited to, an Infiniband (IB) 

network card, and the processor may communicate with the ROM and/or the RAM to 

execute executable instructions, is connected to the communication part through the bus, and 

communicates with other target devices via the communication part, thereby completing 

operations corresponding to any method provided by the embodiments of the present 

application, for example, separately extracting, by means of a neural network, characteristics 

of a template frame and a detection frame, where the template frame is a detection box 

image of a target object, and the template frame is smaller than the detection frame in image 

size; obtaining a classification weight and a regression weight of a local region detector 

based on the characteristic of the template frame; inputting the characteristic of the detection 

frame into the local region detector to obtain classification results and regression results of 

multiple alternative boxes output by the local region detector; and obtaining a detection box 

for the target object in the detection frame according to the classification results and 

regression results of the multiple alternative boxes output by the local region detector; for 

another example, separately extracting, by means of a neural network, characteristics of a 

template frame and a detection frame, where the template frame is a detection box image of 

a target object, and the template frame is smaller than the detection frame in image size; 
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increasing channels of the characteristic of the template frame by means of a first convolutional 

layer to obtain a first characteristic as a classification weight of a local region detector; 

increasing channels of the characteristic of the template frame by means of a second 

convolutional layer to obtain a second characteristic as a regression weight of the local region 

detector; increasing channels of the characteristic of the template frame by means of a second 

convolutional layer to obtain a second characteristic as a regression weight of the local region 

detector; inputting the characteristic of the detection frame into the local region detector to 

obtain classification results and regression results of multiple alternative boxes output by the 

local region detector; obtaining a detection box for the target object in the detection frame 

according to the classification results and regression results of the multiple alternative boxes 

output by the local region detector; and taking the obtained detection box for the target object in 

the detection frame as a predictive detection box, training the neural network, the first 

convolutional layer, and the second convolutional layer based on label information of the 

detection frame and the predictive detection box. 

In addition, the RAM may further store various programs and data required for operations of 

an apparatus. The CPU, the ROM, and the RAM are connected to each other via the bus. In the 

presence of the RAM, the ROM is an optional module. The RAM stores executable instructions, 

or writes the executable instructions into the ROM during running, where the executable 

instructions cause the processor to execute corresponding operations of any method of this 

disclosure. An input/output (I/O) interface is also connected to the bus. The communication part 

may be integrated, or may be configured to have a plurality of sub-modules (for example, a 

plurality of IB network cards) connected to the bus. 

The following components are connected to the I/O interface: an input section including a 

keyboard, a mouse and the like; an output section including a Cathode-Ray Tube (CRT), a Liquid 

Crystal Display (LCD), a speaker and the like; the storage section including a hard disk and the 

like; and a communication section of a network interface card including an LAN card, a modem 

and the like. The communication section performs communication processing via a network such 

as the Internet. A drive is also connected to the I/O interface according to requirements. A 

removable medium such as a magnetic disk, an optical disk, a magneto-optical disk, a 

semiconductor memory or the like is mounted on the drive according to requirements, so that a 
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computer program read from the removable medium may be installed on the storage section 

according to requirements. 

It should be noted that the architecture shown in FIG. 10 is merely an optional 

implementation. During specific practice, the number and types of the components in FIG. 

10 is selected, decreased, increased, or replaced according to actual requirements. Different 

functional components are separated or integrated or the like. For example, the GPU and the 

CPU are separated, or the GPU is integrated on the CPU, and the communication part is 

separated from or integrated on the CPU or the GPU or the like. These alternative 

implementations all fall within the scope of protection of the present disclosure. 

In addition, the embodiments of this disclosure further provide a computer storage 

medium, configured to store computer-readable instructions. When the instructions are 

executed, the operations of the target detecting method or the target detecting network 

training method according to any one of the foregoing embodiments of this disclosure are 

implemented. 

In addition, the embodiments of this disclosure further provide a computer program, 

including computer-readable instructions. When the computer-readable instructions run in a 

device, a processor in the device execute executable instructions for implementing steps in 

the video target detecting method or the target detecting network training method according 

to any one of the foregoing embodiments of this disclosure. 

According to the embodiments of the present disclosure, single target tracking is 

implemented, for example, in a multi-target tracking system, target tracking is not performed 

in every frame, but at a fixed detection interval, for example, every 10 frames, and in the 

intermediate 9 frames, the position of a target in the intermediate frames is determined by 

means of single target tracking. Because the algorithm speed of the embodiments of the 

present disclosure is faster, the multi-target tracking system is able to implement tracking 

more quickly as a whole, and a better effect is achieved. 

A person of ordinary skill in the art may understand that all or some steps for 

implementing the foregoing method embodiments are achieved by a program by instructing 

related hardware; the foregoing program can be stored in a computer-readable storage 
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medium; when the program is executed, steps including the foregoing method embodiments are 

executed. Moreover, the foregoing storage medium includes various media capable of storing 

program codes, such as a Read-Only Memory (ROM), a Random Access Memory (RAM), a 

magnetic disk, or an optical disk. 

The embodiments in the specification are all described in a progressive manner, for same or 

similar parts in the embodiments, refer to these embodiments, and each embodiment focuses on a 

difference from other embodiments. The system embodiments correspond to the method 

embodiments substantially and therefore are only described briefly, and for the associated part, 

refer to the descriptions of the method embodiments. 

The methods and apparatuses of the present disclosure may be implemented in many 

manners. For example, the methods and apparatuses of the present disclosure are implemented 

with software, hardware, firmware, or any combination of software, hardware, and firmware. 

Unless otherwise specially stated, the foregoing sequences of steps of the methods are merely for 

description, and are not intended to limit the steps of the methods of this disclosure. In addition, 

in some embodiments, the present disclosure may also be implemented as programs recorded in 

a recording medium. The programs include machine-readable instructions for implementing the 

methods according to the present disclosure. Therefore, the present disclosure further covers the 

recording medium storing the programs for executing the methods according to the present 

disclosure. 

The descriptions of the present disclosure are provided for the purpose of examples and 

description, and are not intended to be exhaustive or limit the present disclosure to the disclosed 

form. Many modifications and changes are obvious to a person of ordinary skill in the art. The 

embodiments are selected and described to better describe a principle and an actual application 

of the present disclosure, and to make a person of ordinary skill in the art understand the present 

disclosure, so as to design various embodiments with various modifications applicable to 

particular use. 
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CLAIMS 

1. A target detecting method, comprising: 

separately extracting, by means of a neural network, characteristics of a template frame 

and a detection frame, wherein the template frame is a detection box image of a target 

object, and the template frame is smaller than the detection frame in image size; 

obtaining a classification weight and a regression weight of a local region detector 

based on the characteristic of the template frame; 

inputting the characteristic of the detection frame into the local region detector to 

obtain classification results and regression results of multiple alternative boxes output by 

the local region detector; and  

obtaining a detection box for the target object in the detection frame according to the 

classification results and regression results of the multiple alternative boxes output by the 

local region detector. 

2. The method according to claim 1, further comprising: 

extracting, by means of the neural network, characteristics of at least one other 

detection frame which is after the detection frame in timing in a video sequence; 

sequentially inputting the characteristics of the at least one other detection frame into 

the local region detector to sequentially obtain multiple alternative boxes in the at least one 

other detection frame and classification results and regression results of the alternative 

boxes output by the local region detector; and 

sequentially obtaining a detection box for the target object in the at least one other 

detection frame according to the classification results and regression results of the multiple 

alternative boxes of the at least one other detection frame. 

3. The method according to claim 1 or 2, wherein separately extracting, by means of 

the neural network, characteristics of the template frame and the detection frame comprises: 

separately extracting, by means of the same neural network, the characteristics of the 

template frame and the detection frame; or 

respectively extracting, by means of different neural networks of the same structure, 
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the characteristics of the template frame and the detection frame. 

4. The method according to any one of claims 1 to 3, wherein the template frame is a frame 

which is before the detection frame in detection timing in the video sequence and determined by 

the detection box for the target object. 

5. The method according to any one of claims 1 to 4, wherein the detection frame is a 

current frame on which target object detection needs to be performed, or a regional image which 

may comprise the target object in the current frame. 

6. The method according to claim 5, wherein when the detection frame is the regional image 

which may comprise the target object in the current frame on which the target object detection 

needs to be performed, the method further comprises: 

taking a center point of the template frame as the center point, capturing the regional image 

with a length and/or width correspondingly greater than the image length and/or width of the 

template frame in the current frame as the detection frame. 

7. The method according to any one of claims 1 to 6, wherein obtaining the classification 

weight of the local region detector based on the characteristic of the template frame comprises: 

performing a convolution operation on the characteristic of the template frame by means of 

a first convolutional layer, wherein a first characteristic obtained by the convolution operation is 

used as the classification weight of the local region detector. 

8. The method according to any one of claims 1 to 7, wherein obtaining the regression 

weight of the local region detector based on the characteristic of the template frame comprises: 

performing the convolution operation on the characteristic of the template frame by means 

of a second convolutional layer, wherein a second characteristic obtained by the convolution 

operation is used as the regression weight of the local region detector. 

9. The method according to any one of claims 1 to 8, wherein inputting the characteristic of 

the detection frame into the local region detector to obtain classification results and regression 

results of multiple alternative boxes output by the local region detector comprises: 

using the classification weight to perform the convolution operation on the characteristic of 

the detection frame to obtain the classification results of the multiple alternative boxes; and using 
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the regression weight to perform the convolution operation on the characteristic of the 

detection frame to obtain the regression results of the multiple alternative boxes. 

10. The method according to claim 9, wherein after the characteristic of the detection 

frame is extracted, the method further comprises: performing the convolution operation on 

the characteristic of the detection frame by means of a third convolutional layer to obtain a 

third characteristic, the number of channels of the third characteristic being identical to that 

of the characteristic of the detection frame; and 

using the classification weight to perform the convolution operation on the 

characteristic of the detection frame to obtain the classification results of the multiple 

alternative boxes comprises: using the classification weight to perform the convolution 

operation on the third characteristic to obtain the classification results of the multiple 

alternative boxes. 

11. The method according to claim 9 or 10, wherein after the characteristic of the 

template frame is extracted, the method further comprises: performing the convolution 

operation on the characteristic of the detection frame by means of a fourth convolutional 

layer to obtain a fourth characteristic, the number of channels of the fourth characteristic 

being identical to that of the characteristic of the detection frame; and 

using the regression weight to perform the convolution operation on the characteristic 

of the detection frame to obtain the regression results of the multiple alternative boxes 

comprises: using the regression weight to perform the convolution operation on the fourth 

characteristic to obtain the regression results of the multiple alternative boxes. 

12. The method according to any one of claims 1 to 11, wherein obtaining the 

detection box for the target object in the detection frame according to the classification 

results and regression results of the multiple alternative boxes output by the local region 

detector comprises: 

selecting one alternative box from the multiple alternative boxes according to the 

classification results and the regression results, and performing regression on the selected 

alternative box according to an offset of the selected alternative box to obtain the detection 

box for the target object in the detection frame. 
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13. The method according to claim 12, wherein selecting one alternative box from the 

multiple alternative boxes according to the classification results and the regression results 

comprises: 

selecting one alternative box from the multiple alternative boxes according to weight 

coefficients of the classification results and the regression results. 

14. The method according to claim 12, wherein after the regression results are obtained, the 

method further comprises: adjusting the classification results according to the regression results; 

and 

selecting one alternative box from the multiple alternative boxes according to the 

classification results and the regression results comprises: selecting one alternative box from the 

multiple alternative boxes according to the adjusted classification results. 

15. A target detecting network training method, comprising: 

separately extracting, by means of a neural network, characteristics of a template frame and 

a detection frame, wherein the template frame is a detection box image of a target object, and the 

template frame is smaller than the detection frame in image size; 

performing a convolution operation on the characteristic of the template frame by means of 

a first convolutional layer, wherein a first characteristic obtained by the convolution operation is 

used as a classification weight of a local region detector; and performing the convolution 

operation on the characteristic of the template frame by means of a second convolutional layer, 

wherein a second characteristic obtained by the convolution operation is used as a regression 

weight of the local region detector; 

inputting the characteristic of the detection frame into the local region detector to obtain 

classification results and regression results of multiple alternative boxes output by the local 

region detector; 

obtaining a detection box for the target object in the detection frame according to the 

classification results and regression results of the multiple alternative boxes output by the local 

region detector; and 

taking the obtained detection box for the target object in the detection frame as a predictive 
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detection box, training the neural network, the first convolutional layer, and the second 

convolutional layer based on label information of the detection frame and the predictive 

detection box. 

16. The method according to claim 15, further comprising: 

extracting, by means of the neural network, characteristics of at least one other 

detection frame which is after the detection frame in timing in a video sequence; 

sequentially inputting the characteristics of the at least one other detection frame into 

the local region detector to sequentially obtain multiple alternative boxes in the at least one 

other detection frame and classification results and regression results of the alternative 

boxes output by the local region detector; and 

sequentially obtaining a detection box for the target object in the at least one other 

detection frame according to the classification results and regression results of the multiple 

alternative boxes of the at least one other detection frame. 

17. The method according to claim 15 or 16, wherein separately extracting, by means 

of the neural network, characteristics of the template frame and the detection frame 

comprises: 

separately extracting, by means of the same neural network, the characteristics of the 

template frame and the detection frame; or 

respectively extracting, by means of different neural networks of the same structure, 

the characteristics of the template frame and the detection frame. 

18. The method according to any one of claims 15 to 17, wherein the template frame is 

a frame which is before the detection frame in detection timing in the video sequence and 

determined by the detection box for the target object. 

19. The method according to any one of claims 15 to 18, wherein the detection frame 

is a current frame on which target object detection needs to be performed, or a regional 

image which may comprise the target object in the current frame. 

20. The method according to claim 19, wherein when the detection frame is the 

regional image which may comprise the target object in the current frame on which the 
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target object detection needs to be performed, the method further comprises: 

taking a center point of the template frame as the center point, capturing the regional image 

with a length and/or width correspondingly greater than the image length and/or width of the 

template frame in the current frame as the detection frame. 

21. The method according to any one of claims 15 to 20, wherein inputting the 

characteristic of the detection frame into the local region detector to obtain classification results 

and regression results of multiple alternative boxes output by the local region detector comprises: 

using the classification weight to perform the convolution operation on the characteristic of 

the detection frame to obtain the classification results of the multiple alternative boxes; and using 

the regression weight to perform the convolution operation on the characteristic of the detection 

frame to obtain the regression results of the multiple alternative boxes. 

22. The method according to claim 21, wherein after the characteristic of the detection 

frame is extracted, the method further comprises: 

performing the convolution operation on the characteristic of the detection frame by means 

of a third convolutional layer to obtain a third characteristic, the number of channels of the third 

characteristic being identical to that of the characteristic of the detection frame; and 

using the classification weight to perform the convolution operation on the characteristic of 

the detection frame to obtain the classification results of the multiple alternative boxes 

comprises: using the classification weight to perform the convolution operation on the third 

characteristic to obtain the classification results of the multiple alternative boxes. 

23. The method according to claim 21, wherein after the characteristic of the template frame 

is extracted, the method further comprises: 

performing the convolution operation on the characteristic of the detection frame by means 

of a fourth convolutional layer to obtain a fourth characteristic, the number of channels of the 

fourth characteristic being identical to that of the characteristic of the detection frame; and 

using the regression weight to perform the convolution operation on the characteristic of the 

detection frame to obtain the regression results of the multiple alternative boxes comprises: using 

the regression weight to perform the convolution operation on the fourth characteristic to obtain 
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the regression results of the multiple alternative boxes. 

24. The method according to any one of claims 15 to 23, wherein obtaining the 

detection box for the target object in the detection frame according to the classification 

results and regression results of the multiple alternative boxes output by the local region 

detector comprises: 

selecting one alternative box from the multiple alternative boxes according to the 

classification results and the regression results, and performing regression on the selected 

alternative box according to an offset of the selected alternative box to obtain the detection 

box for the target object in the detection frame. 

25. The method according to claim 24, wherein selecting one alternative box from the 

multiple alternative boxes according to the classification results and the regression results 

comprises: 

selecting one alternative box from the multiple alternative boxes according to weight 

coefficients of the classification results and the regression results. 

26. The method according to claim 25, wherein after the regression results are 

obtained, the method further comprises: adjusting the classification results according to the 

regression results; and 

selecting one alternative box from the multiple alternative boxes according to the 

classification results and the regression results comprises: selecting one alternative box 

from the multiple alternative boxes according to the adjusted classification results. 

27. The method according to any one of claims 15 to 26, wherein the label information 

of the detection frame comprises: a labeled position and size of the detection box for the 

target object in the detection frame; and 

taking the obtained detection box for the target object in the detection frame as the 

predictive detection box, training the neural network, the first convolutional layer, and the 

second convolutional layer based on label information of the detection frame and the 

predictive detection box comprises: 

adjusting the weighted values of the neural network, the first convolutional layer, and 
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the second convolutional layer according to a difference between the labeled position and size of 

the detection box and the position and size of the predictive detection box. 

28. A target detecting apparatus, comprising: 

a neural network, configured to separately extract characteristics of a template frame and a 

detection frame, wherein the template frame is a detection box image of a target object, and the 

template frame is smaller than the detection frame in image size; 

a first convolutional layer, configured to increase channels of the characteristic of the 

template frame to obtain a first characteristic as a classification weight of a local region detector; 

a second convolutional layer, configured to increase channels of the characteristic of the 

template frame to obtain a second characteristic as a regression weight of the local region 

detector; 

the local region detector, configured to output classification results and regression results of 

multiple alternative boxes according to the characteristic of detection frame; and 

an obtaining unit, configured to obtain a detection box for the target object in the detection 

frame according to the classification results and regression results of the multiple alternative 

boxes output by the local region detector. 

29. The apparatus according to claim 28, wherein the neural network comprises: different 

neural networks which have the same structure and are respectively configured to extract the 

characteristics of the template frame and the detection frame. 

30. The apparatus according to claim 28 or 29, wherein the template frame is a frame which 

is before the detection frame in detection timing in a video sequence and determined by the 

detection box for the target object. 

31. The apparatus according to any one of claims 28 to 30, wherein the detection frame is a 

current frame on which target object detection needs to be performed, or a regional image which 

may comprise the target object in the current frame. 

32. The apparatus according to claim 31, further comprising: 

a pre-processing unit, configured to, taking a center point of the template frame as the 

center point, capture the regional image with a length and/or width correspondingly greater than 
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the image length and/or width of the template frame in the current frame as the detection 

frame. 

33. The apparatus according to any one of claims 28 to 32, wherein the local region 

detector is configured to use the classification weight to perform the convolution operation 

on the characteristic of the detection frame to obtain the classification results of the multiple 

alternative boxes; and use the regression weight to perform the convolution operation on the 

characteristic of the detection frame to obtain the regression results of the multiple 

alternative boxes. 

34. The apparatus according to claim 33, further comprising:a third convolutional 

layer, configured to perform the convolution operation on the characteristic of the detection 

frame to obtain a third characteristic, the number of channels of the third characteristic 

being identical to that of the characteristic of the detection frame;wherein the local region 

detector is configured to use the classification weight to perform the convolution operation 

on the third characteristic. 

35. The apparatus according to claim 33, further comprising: 

a fourth convolutional layer, configured to perform the convolution operation on the 

characteristic of the detection frame to obtain a fourth characteristic, the number of 

channels of the fourth characteristic being identical to that of the characteristic of the 

detection frame; 

wherein the local region detector is configured to use the regression weight to perform 

the convolution operation on the fourth characteristic. 

36. The apparatus according to any one of claims 28 to 35, wherein the obtaining unit 

is configured to select one alternative box from the multiple alternative boxes according to 

the classification results and the regression results, and perform regression on the selected 

alternative box according to an offset of the selected alternative box to obtain the detection 

box for the target object in the detection frame. 

37. The apparatus according to claim 36, wherein when selecting one alternative box 

from the multiple alternative boxes according to the classification results and the regression 

results, the obtaining unit is configured to select one alternative box from the multiple 
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alternative boxes according to weight coefficients of the classification results and the regression 

results. 

38. The apparatus according to claim 36, further comprising: 

an adjusting unit, configured to adjust the classification results according to the regression 

results; 

wherein when selecting one alternative box from the multiple alternative boxes according to 

the classification results and the regression results, the obtaining unit is configured to: select one 

alternative box from the multiple alternative boxes according to the adjusted classification 

results. 

39. The apparatus according to any one of claims 28 to 38, further comprising: 

a training unit, configured to, taking the obtained detection box for the target object in the 

detection frame as a predictive detection box, train the neural network, the first convolutional 

layer, and the second convolutional layer based on label information of the detection frame and 

the predictive detection box. 

40. The apparatus according to claim 39, wherein the label information of the detection 

frame comprises: a labeled position and size of the detection box for the target object in the 

detection frame; and 

the training unit is configured to adjust the weighted values of the neural network, the first 

convolutional layer, and the second convolutional layer according to a difference between the 

labeled position and size of the detection box and the position and size of the predictive detection 

box. 

41. An electronic device, comprising the target detecting apparatus according to any one of 

claims 28 to 40. 

42. An electronic device, comprising: 

a memory, configured to store executable instructions; and 

a processor, configured to communicate with the memory to execute the executable 

instructions so as to complete the operations of the method according to any one of claims 1 to 

27. 
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43. A computer storage medium, configured to store computer-readable instructions, 

wherein when the instructions are executed, the operations of the method according to any 

one of claims 1 to 27 are implemented. 


