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METHOD AND APPARATUS FOR PROCESSING IMAGES,
DEVICE AND STORAGE MEDIUM

[0001] This application is based on and claims priority to the Chinese Patent Application
No. 201811648151.2, filed with the China National Intellectual Property Administration on
December 29, 2018, the disclosure of which is herein incorporated by reference in its

entirety.

TECHNICAL FIELD
[0002] Embodiments of the present disclosure relate to the field of computer vision
technologies, such as a method and apparatus for processing images, a device and a storage

medium.

BACKGROUND

[0003] Computer vision is a science that studies how to use machines to simulate the visual
processing functions of human and biology. The computer vision replaces human eyes with
a camera to acquire visual information and replaces the brain with a computer to process
and analyze information, and thus accomplish tasks such as image classification, image
segmentation, object detection, key point positioning, posture estimation, and human face
recognition.

[0004] With the improvement of the performance of computer hardware and the emergence
of large-scale image data, deep learning is applied widely in the field of computer vision.
Deep learning, derived from the research of artificial neural networks, is an important
branch of machine learning, and has formed a new end-to-end mode. The motivation of
deep learning is to simulate the learning manner of human brain and build a deep
convolutional neural network, and then understand data. Deep learning refers to a deep
convolutional neural network. The recognition method of computer vision extracts manual
features from the perception of different colors, textures and edge modules in images. A
deep convolutional neural network is a deep network structure composed of a variety of
different linear layers and non-linear layers and can extract features from shallow to deep
and from concrete to abstract. These high-level features automatically extracted through the
network have strong expression ability and can extract many abstract concepts and
semantic information in images, such as target objects in the images and positions of the

target objects.
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[0005] At least the following problems exist in the related art: although deep learning is
applied widely in the image classification, image segmentation, object detection, key point
positioning, posture estimation, human face recognition and etc., due to the situations such
as complicated and changeable scenes and/or the difficulty in identifying objects, the visual
task processing model generated based on the training of deep learning does not have high

prediction accuracy when processing visual tasks.

SUMMARY
[0006] Embodiments of the present disclosure provide a method and apparatus for processing
images, a device and a storage medium to improve a prediction accuracy of a visual task
processing model.
[0007] According to an embodiment of the present disclosure, there is provided a method for
processing images. The method includes:
[0008] acquiring an original image and auxiliary information of the original image, wherein
the original image is a single image or a video frame in a video, wherein in the case that the original
image is the single image, the auxiliary information of the original image includes a background
image corresponding to the original image; in the case that the original image is the video frame
in the video, the auxiliary information of the original image includes a previous video frame and
a response map of the previous video frame;
[0009] acquiring an object feature map by inputting the original image into a main path of a
first visual task processing model, and acquiring an auxiliary feature map by inputting the
auxiliary information into a branch path of the first visual task processing model; and
[0010] acquiring a response map of the original image by fusing the object feature map and
the auxiliary feature map and inputting fused object feature map and auxiliary feature map
into the main path of the first visual task processing model; wherein
[0011] in the case that the original image is the video frame in the video, the response map of the
previous video frame is acquired in following manners:
[0012] when the previous video frame belongs to one of first N video frames of a video, the
response map of the previous video frame is a response map acquired by inputting the previous
video frame into a second visual task processing model; and
[0013] when the previous video frame does not belong to one of the first N video frames of the
video, the response map of the previous video frame is a response map acquired by inputting the
previous video frame into the first visual task processing model,
[0014] wherein the second visual task processing model has higher prediction accuracy than
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the first visual task processing model, and N is a positive integer.

[0015] According to an embodiment of the present disclosure, there is provided an apparatus
for processing images. The apparatus includes:

[0016] an original image and auxiliary information acquiring module configured to acquire
an original image and auxiliary information of the original image, wherein the original image
is a single image or a video frame in a video, wherein in the case that the original image is the
single image, the auxiliary information of the original image includes a background image
corresponding to the original image; in the case that the original image is the video frame in the
video, the auxiliary information of the original image includes a previous video frame and a
response map of the previous video frame;

[0017] a feature map acquiring module configured to acquire an object feature map by
inputting the original image into a main path of a first visual task processing model, and
acquire an auxiliary feature map by inputting the auxiliary information into a branch path of
the first visual task processing model; and

[0018] an original image response map acquiring module configured to acquire a response
map of the original image by fusing the object feature map and the auxiliary feature map and
inputting fused object feature map and auxiliary feature map into the main path of the first
visual task processing model; wherein

[0019] in the case that the original image is the video frame in the video, the response map
of the previous video frame is acquired in following manners:

[0020] when the previous video frame belongs to one of first N video frames of a video, the
response map of the previous video frame is a response map acquired by inputting the
previous video frame into a second visual task processing model; and

[0021] when the previous video frame does not belong to one of the first N video frames of
the video, the response map of the previous video frame is a response map acquired by
inputting the previous video frame into the first visual task processing model,

[0022] wherein the second visual task processing model has higher prediction accuracy than
the first visual task processing model, and N is a positive integer.

[0023] According to an embodiment of the present disclosure, there is provided a computer
device for processing images. The computer device for processing images includes:

[0024] one or more processors; and

[0025] a memory configured to store one or more programs,

[0026] wherein the one or more programs is executed by the one or more processors to cause
the one or more processors to realize the method according to the embodiments of the
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present disclosure.

[0027] According to an embodiment of the present disclosure, there is provided a
non-volatile computer-readable storage medium which stores a computer program thereon.
When the computer program is executed by a processor, the method according to the

embodiments of the present disclosure is realized.

BRIEF DESCRIPTION OF THE DRAWINGS
[0028] FIG. 1 is a flowchart of a method for processing images according to an embodiment
of the present disclosure;
[0029] FIG. 2 is a flowchart of another method for processing images according to an
embodiment of the present disclosure;
[0030] FIG. 3 is a schematic diagram of application of a method for processing images
according to an embodiment of the present disclosure;
[0031] FIG. 4 is a flowchart of yet another method for processing images according to an
embodiment of the present disclosure;
[0032] FIG. 5 is a schematic diagram of application of another method for processing
images according to an embodiment of the present disclosure;
[0033] FIG. 6 is a schematic structural diagram of an apparatus for processing images
according to an embodiment of the present disclosure; and
[0034] FIG. 7 is a schematic structural diagram of a device according to an embodiment of

the present disclosure.

DETAILED DESCRIPTION
[0035] The present disclosure will be further described hereinafter in combination with the
drawings and embodiments. The embodiments described herein are merely used to explain the
present disclosure, but not intended to limit the present disclosure. The accompanying drawings
only illustrate the parts related to the present disclosure, instead of all the structures.
[0036] Embodiments
[0037] In order to solve the above technical problem that the visual processing model generated
based on the training of deep learning does not have high prediction accuracy when processing
visual tasks, prior knowledge may be added. The so-called prior knowledge may be understood
as auxiliary information related to an original image. The above content will be described below
in combination with the embodiments.

[0038] FIG. 1 is a flowchart of a method for processing images according to an embodiment of
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the present disclosure. The present embodiment is suitable for processing visual tasks. The
method may be executed by an apparatus for processing images, and the apparatus may be
implemented in a way of software and/or hardware and may be configured in a device, such as a
computer or a mobile terminal. As shown in FIG. 1, the method includes step 110 to step 130.
[0039] In step 110, an original image and auxiliary information of the original image are
acquired.

[0040] In embodiments of the present disclosure, in order to improve prediction accuracy of a
visual task processing model, an original image is acquired, and auxiliary information related to
the original image is also acquired. The auxiliary information related to the original image may
be used as the prior knowledge.

[0041] The original image may be understood as an image to which the visual tasks need to be
executed. The visual tasks may include image classification, image segmentation, object
detection, key point positioning, posture estimation, and the like. In some embodiments, the
original image may be a single image, or a video frame in a video.

[0042] If the original image is a single image, the auxiliary information of the original image
may include a background image corresponding to the original image, and the background image
corresponding to the original image may be understood as follows: the original image includes a
target object, while the background image is an image which does not include the target object.
In some embodiments, the background image is an image acquired by removing the target object
from the original image. In an exemplary embodiment, for example, an image acquired by using
a camera to shoot a sleeping kitten in a corner of a room is the original image, while the image
acquired by using the camera to shoot this corner of the room is the background image, and the
target object is the sleeping kitten.

[0043] If the original image is a video frame in a video and the video frame is used as a current
video frame which is not a first frame of the video, and the auxiliary information of the original
image may include the previous video frame of the current video frame and a response map of
the previous video frame.

[0044] In step 120, an object feature map is acquired by inputting the original image into a main
path of a first visual task processing model, and an auxiliary feature map is acquired by inputting
the auxiliary information into a branch path of the first visual task processing model.

[0045] In step 130, a response map of the original image is acquired by fusing the object feature
map and the auxiliary feature map and inputting fused object feature map and auxiliary feature
map into the main path of the first visual task processing model.

[0046] In the embodiments of the present disclosure, the response map of the original image may
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be understood as the result acquired by executing a corresponding type of visual task to the
original image. The form of the response map of the original image is determined according to
the type of the visual task. For example, if the visual task is the image segmentation (image
segmentation is to classify each pixel in an image according to its category), the response map of
the original image may be a probability map of the category of each pixel in the original image,
or may be an image semantics segmentation map converted from the probability map by setting a
probability threshold; if the visual task is the object detection, the response map of the original
image may be a map including a pre-selection box and the target object is in the pre-selection
box; and if the visual task is the key point positioning, the response map of the original image
may be a heat map generated based on the position of the key point.

[0047] The first visual task processing model may be generated based on the training of
convolutional neural network. The first visual task processing model may include a main path
and a branch path. The convolutional neural network is a multi-layer neural network, and may
include a convolutional layer, a pooling layer, a nonlinear activation layer and a fully connected
layer. Each layer is composed of a plurality of feature maps, while the pixel in each feature map
represents a neuron. The feature map may be represented by WxHxK, wherein, W represents a
width of the feature map, H represents a length of the feature map, K represents a number of
channels, and WxH represents a size of the feature map. In the convolutional neural network, the
number of channels indicates the number of convolution kernels in each convolutional layer. The
above-mentioned convolutional layer, the pooling layer, the nonlinear activation layer and the
fully connected layer are the network structure of the convolutional neural network. The
above-mentioned network has a relatively complicated structure and a relatively large amount of
parameters. In order to simplify the structure of the network and decrease the amount of the
parameters, lightweight convolutional neural networks may be used, such as a fully
convolutional neural network. The so-called fully convolutional neural network is a
convolutional neural network which does not include the fully connected layer. The structure of
the first visual task processing model will be described hereinafter based on the first visual task
processing model generated by training of the fully convolutional neural network. In some
embodiments, the main path of the first visual task processing model includes a first
down-sampling module and an up-sampling module. An output end of the first down-sampling
module is connected with an input end of the up-sampling module. The branch path of the first
visual task processing model includes a second down-sampling module, and the first
down-sampling module is connected in parallel with the second down-sampling module. Each

down-sampling module may include M convolutional layers, and each up-sampling module may
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include M transposed convolutional layers. A batch normalization layer and a nonlinear
activation layer may be connected after each convolutional layer. After an image passes through
the first down-sampling module and the second down-sampling module, a down-sampling
feature map is acquired. The down-sampling feature map contains feature information of the
image. In addition, since the size of the down-sampling feature map is reduced compared with
the size of an input image, the down-sampling feature map has a larger receptive field and may
provide more context information. An up-sampling feature map is acquired by inputting the
down-sampling feature map into the up-sampling module, and the up-sampling feature map has
the same size with that of the input image. In some embodiments, the specific form of the
structure of the first visual task processing model may be designed according to actual
circumstances.

[0048] The object feature map is acquired by inputting the original image into the main path of
the first visual task processing model. The object feature map herein may be the down-sampling
feature map acquired through the first down-sampling module as described in the above text. The
object feature map includes the feature information of the original image. The auxiliary feature
map is acquired by inputting the auxiliary information into the branch path of the first visual task
processing model. The auxiliary feature map herein may be the down-sampling feature map
acquired through the second down-sampling module as described in the above text. The auxiliary
feature map includes the feature information of the auxiliary information of the original image.
[0049] The response map of the original image is acquired by fusing the object feature map and
the auxiliary feature map and inputting fused object feature map and auxiliary feature map into
the main path of the first visual task processing model. The response map of the original image
herein may be the up-sampling feature map acquired through the up-sampling module as
described in the above text. In some embodiments, since the auxiliary information of the original
image also participates in the process of generating the response map of the original image, that
is, the prior knowledge also participates in the process of generating the response map of the
original image. In other words, the auxiliary information of the original image as the prior
knowledge plays the role of improving the prediction accuracy of the model in the process of
generating the response map of the original image, the response map of the original image which
is generated with the participation of the auxiliary information of the original image is more
accurate than the response map of the original image generated only with the participation of the
original map while without the auxiliary information of the original image.

[0050] In some embodiments, the object feature map has the same size with that of the auxiliary

feature map, and the object feature map has the same number of channels with that of the
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auxiliary feature map. In order to achieve that the object feature map has the same size with that
of the auxiliary feature map, it may be disposed that the first down-sampling module and the
second down-sampling module as described above have the same structure and the same number
of the convolution kernels, that is, it may be disposed that the first down-sampling module and
the second down-sampling module have the same number of the convolutional layers and the
same number of the convolution kernels. The following two manners may be used for fusing the
object feature map and the auxiliary feature map, which include: a first manner, where the object
feature map and the auxiliary feature map are fused in a manner of addition without carry, and a
second manner, where the object feature map and the auxiliary feature map are fused in a manner
of channel interaction. Which manner is used to fuse the two may be set according to actual
situations.

[0051] In some embodiments, when the original image is a video frame of a video, the auxiliary
information of the original image includes a previous video frame and the response map of the
previous video frame, and the response map of the previous video frame may be a map acquired
by inputting the previous video frame as an input variable into the first visual task processing
model. In addition, considering that the auxiliary information of the original image needs to be
used as the prior knowledge to improve the prediction accuracy of the model, and thus it is
required to ensure the accuracy of the response map of the previous video frame in the auxiliary
information of the original image as the prior knowledge, and the higher accuracy the better. In
order to improve the accuracy of the response map of the previous video frame in the auxiliary
information of the original image, a visual processing model with higher prediction accuracy
may be selected, that is, the previous video frame, which satisfies a preset conditions and is used
as an input variable, is not input into the first visual task processing model but is input into a
visual processing model which has higher prediction accuracy than the first visual task
processing model. Usually, the higher the prediction accuracy of a model is, the more
complicated the structure of the model is and the larger the number of parameters is. In this case,
the computational cost is greater, and correspondingly, the prediction efficiency of the model is
lower. As described above, in order to obtain a response map of the previous video frame with
higher accuracy, a visual model with prediction accuracy is selected, which improves the
accuracy of the response map of the previous video frame while reduces the prediction efficiency
of the model at the same time. Based on the above, whether to input the previous video frame as
an input variable into the first visual task processing model to acquire the response map of the
previous video frame, or whether to input the previous video frame as an input variable into a

model with higher prediction accuracy than that of the first visual task processing model to
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acquire the response map of the previous video frame may be determined according to actual
situations, and it includes the following two manners:

[0052] A first manner. When the previous video frame belongs to one of first N video frames of
a video, the response map of the previous video frame is acquired by inputting the previous
video frame as an input variable into a model with higher prediction accuracy than the first
visual task processing model does. When the previous video frame does not belong to one of the
first N video frames of the video, the response map of the previous video frame is acquired by
inputting the previous video frame as an input variable into the first visual task processing model,
and N is a positive integer. The reason why the above processing may be conducted lies is that: a
plurality of video frames in the video usually have relevancy therebetween, and thus the response
maps of the first N video frames are acquired by inputting the plurality of video frames as an
input variables into the model with higher prediction accuracy than the first visual task
processing model does, and thus it may ensure the accuracy of the response map of the previous
video frame in the auxiliary information of the original image as the prior knowledge. In some
embodiments, the above first manner takes the video as a unit to determine the manner of
acquiring the response map of the previous video frame.

[0053] A second manner. If the duration of the video is greater than or equal to a duration
threshold, the accuracy of the previous video frame acquired by using the first manner may not
satisfy actual requirements. Based on the above, a plurality of video frames in the video may be
divided into two or more video frame sequences according to a time order, the plurality of video
frame sequences do not overlap each other, and the numbers of video frames included in the
video frame sequences may be the same or different, and they may be determined according to
actual situations. In some embodiments, each video frame sequence may be divided into a first
video frame, a second video frame, ..., and a P"" video frame according to a time order. In some
embodiments, the previous video frame will belong to one video frame sequence of the plurality
of the video frame sequences. After the video is subjected to the above-mentioned processing
and the plurality of video frame sequences are acquired, the manner of acquiring the response
map of the previous video frame will be changed from taking the video as a unit into
consideration in the first manner to taking the video frame sequence as a unit into consideration.
In some embodiments, when the previous video frame belongs to one of first T video frames of a
video frame sequence corresponding to the previous video frame, the previous video frame is
input as an input variable into a model with higher prediction accuracy than the first visual task
processing model to acquire the response map of the previous video frame; and when the

previous video frame does not belong to one of the first T video frames in the video frame
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sequence corresponding to the previous video frame, the previous video frame is input as an
input variable into the first visual task processing model to acquire the response map of the
previous video frame, and T is a positive integer. The reason why the above processing may be
conducted is that: a plurality of video frames in a video sequence usually have relevancy
therebetween, and thus the response maps of the first N video frames in each video sequence are
acquired by inputting the plurality of video frames as input variables into the model with higher
prediction accuracy than the first visual task processing model does, and thus it may ensure the
accuracy of the response map of the previous video frame in the auxiliary information of the
original image as the prior knowledge. Meanwhile, the manner of acquiring the response map of
the previous video frame is determined by taking the video frame sequence rather than the video
as a unit, thereby improving the accuracy of the response map of the previous video frame in the
auxiliary information of the original image.

[0054] In some embodiments, if the original image is a current video frame which is not a first
frame of a video, the auxiliary information of the original image includes the previous video
frame of the current video frame and the response map of the previous video frame, and whether
to adjust the presentation form of the response map of the previous video frame is determined
according to the types of visual tasks. For example, if the visual task is the image segmentation,
the response map of the previous video frame is the probability map of the category of each pixel
in the previous video frame, or the response map of the previous video frame is an image
semantic segmentation map converted from the probability map by setting a probability
threshold, and the presentation form of the response map of the previous video frame of the
image segmentation may be directly used as an input variable and input into a branch path of the
first visual task processing model, and no adjustment is required. If the visual task is the object
detection, the response map of the previous video frame is a map including a pre-selection box,
the map including the pre-selection box is adjusted; the pixel value of the pixel in the
pre-selection box may be selectively set to be 1, and the pixel value of the pixel outside the
pre-selection box may be selectively set to be 0, and the adjusted response map of the previous
video frame is input as an input variable to the branch path of the first visual task processing
model. In some embodiments, the pixel value of the pixel outside the pre-selection box may be
set according to actual situations. If the visual task is key point positioning, the response map of
the previous video frame is a heat map generated based on the position of the key point, the
response map of the previous video frame may be directly input as an input variable into the
branch path of the first visual task processing model and the presentation form of the response

map of the previous video frame does not need to be adjusted.
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[0055] According to the technical solution of the present embodiment, the object feature map is
acquired by acquiring the original image and the auxiliary information of the original image, and
inputting the original image into the main path of the first visual task processing model, and the
auxiliary feature map is acquired by inputting the auxiliary information into the branch path of
the first visual task processing model; and the response map of the original image is acquired by
fusing the object feature map and the auxiliary feature map and inputting fused object feature
map and auxiliary feature map into the main path of the first visual task processing model. In the
above process of generating the response map of the original image with the participation of the
auxiliary information of the original image, since the auxiliary information of the original image
may provide relatively strong prior knowledge which helps to solve the problems which affect
the prediction accuracy of the visual task processing model, such as complicated and changeable
scenes and/or the difficulty in identifying objects, and thus the prediction accuracy of the visual
task processing model is improved.

[0056] Optionally, based on the above technical solution, the auxiliary information of the
original image includes a background image corresponding to the original image.

[0057] In some embodiments of the present disclosure, the auxiliary information of the original
image may include the background image corresponding to the original image. As described in
the above text, the background image of the original image may be understood as follows: the
original image includes the target object, while the background image is an image which does
not include the target object. In other words, the background image is an image acquired by
removing the target object from the original image. The function of the above understanding on
the background image will be described hereinafter.

[0058] In some embodiments, in the process of processing visual tasks, the following situations
may occur: when the visual task is the image segmentation, the foreground and the background
may be confused or the edges of the response map of the original image may be rough, and in
this case, the response map of the original image may be an image semantic segmentation map;
when the visual task is the object detection, there may be a situation where the generated
pre-selection box jitters seriously; when the visual task is the key point positioning, there may be
a situation where the key point could not be identified or the key point jitters. In some
embodiments, the above situations show that the prediction accuracy of the model is not high,
and the reason why the prediction accuracy of the model is not high is the complicated and
changeable scene, rather than that the target object itself is difficult to be recognized. Compared
with the target object, the complicated and changeable scene may be understood as background

interference information. Based on the above, since the background image is the image in which
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the target object is removed, and compared with the original image, the background image only
includes the background interference information. The auxiliary feature map is acquired by
inputting the background image as an input variable into the branch path of the first visual task
processing model, the auxiliary feature map will extract the feature of the background
interference information, and the auxiliary feature map participates in the process of generating
the response map of the original image, so that the generated response map of the original image
is a response map for suppressing background interference. In some embodiments, when the
background image is an image in which the target object is removed from the original image, the
background image as the prior knowledge has the function of suppressing the background
interference and thus the prediction accuracy of the model is improved.

[0059] Optionally, based on the above technical solution, when the original image is a current
video frame and the current video frame is not a first frame of the video, the auxiliary
information of the original image includes the previous video frame of the current video frame
and the response map of the previous video frame.

[0060] In some embodiments of the present disclosure, for the situation that the original image is
the current video frame in a video, and the auxiliary information of the original image includes
the previous video frame of the current video frame and the response map of the previous video
frame. In the process of processing the visual tasks, the following situations may occur: when the
visual task is the image segmentation, there may be serious flickering of segmentation masks
between different video frames; when the visual task is the object detection, there may be serious
jitters of the pre-selection boxes generated in several consecutive video frames; when the visual
task is the key point positioning, the key points in adjacent video frames may shake. In some
embodiments, the above situations show that the prediction accuracy of the model is not high,
and the reason why the prediction accuracy of the model is not high is that the object and/or the
scene is difficult to be recognized. Based on the above, since two adjacent video frames have a
certain relevancy, the response maps of the two adjacent video frames also have a certain
relevancy, in other words, the response map of the previous video frame is of a relatively high
reference to the generation of the response map of the current video frame, that is, the response
map of the previous video frame may be used as the prior knowledge to participate in the process
of generating the response map of the current video frame. In some embodiments, the above
process may be that the auxiliary feature map is acquired by inputting the response map of the
previous video frame as an input variable into the branch path of the first visual task processing
model, and the auxiliary feature map will extract the feature of the previous video frame and

participate in the process of generating the response map of the current video frame. The
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response map of the previous video frame as the prior knowledge has the function of increasing
the consecutiveness between frames and further improving the prediction accuracy of the model.
In some embodiments, since the previous video and the response map of the previous video
provide relatively strong prior knowledge, the structure of the first visual task model generated
based on the training of the convolutional neural network may be simplified as much as possible
to improve the prediction efficiency of the model.

[0061] In some embodiments, according to the above text, whether to input the previous video
frame as an input variable into the first visual task processing model to acquire the response map
of the previous video frame, or whether to input the previous video frame as an input variable to
a model with higher prediction accuracy than that of the first visual task processing model to
acquire the response map of the previous video frame may be determined according to actual
situations.

[0062] Optionally, based on the above technical solution, the following manners may be used to
acquire the response map of the previous video frame: when the previous video frame belongs to
one of first N video frames of a video, the response map of the previous video frame is a
response map acquired by inputting the previous video frame into a second visual task
processing model; and when the previous video frame does not belong to one of the first N video
frames of the video, the response map of the previous video frame is a response map acquired by
inputting the previous video frame into the first visual task processing model. The second visual
task processing model has higher prediction accuracy than that of the first visual task processing
model, and N is a positive integer.

[0063] In some embodiments of the present disclosure, considering that auxiliary information of
the original image is used as the prior knowledge to improve the prediction accuracy of the
model, and thus it is required to ensure the accuracy of the response map of the previous video
frame in the auxiliary information of the original image as the prior knowledge, and the higher
accuracy the better. In order to improve the accuracy of the response map of the previous video
frame in the auxiliary information of the original image, a visual processing model with higher
prediction accuracy may be considered and selected, that is, the previous video frame as an input
variable is not selected to be input into the first visual task processing model, but is selected to be
input into a visual processing model which has higher prediction accuracy than that of the first
visual task processing model. Usually, the higher the prediction accuracy of a model is, the more
complicated the structure of the model is and the larger the number of parameters is. In this case,
the computational cost is greater, and the prediction efficiency of the model is correspondingly

lower. As described above, in order to acquire a response map of the previous video frame with
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higher accuracy, a visual model with prediction accuracy is selected, which improves the
accuracy of the response map of the previous video frame while reduces the prediction efficiency
of the model at the same time. Based on the above, whether to input the previous video frame as
an input variable into the first visual task processing model to acquire the response map of the
previous video frame, or whether to input the previous video frame as an input variable into a
model with higher prediction accuracy than that of the first visual task processing model to
acquire the response map of the previous video frame may be determined according to actual
situations.

[0064] It may be considered that if the previous video frame belongs to one of first N video
frames of a video, the previous video frame is used as an input variable and input into the second
visual task processing model to acquire the response map of the previous video frame; if the
previous video frame does not belong to one of the first N video frames of the video, the
previous video frame is used as an input variable and input into the first visual task processing
model to acquire the response map of the previous video frame, the second visual task
processing model has higher prediction accuracy than that of the first visual task processing
model, and N is a positive integer. In some embodiments, the above manner is a manner where a
video is taken as a unit to determine the response map of the previous video frame.

[0065] The reason why the above processing may be conducted is that: since two adjacent video
frames in a video usually have relevancy, the response map of the first N video is acquired by
inputting the first N video frames as input variables into the second visual task processing model,
and then it may ensure the accuracy of the response map of the video frame as the prior
knowledge, that is, the prediction accuracy of the model is ensured. In addition, the second visual
task processing model has higher prediction accuracy than the first visual task processing model,
and thus the second visual task processing model has a more complicated structure than that of
the first visual task processing model. In some embodiments, the second visual task processing
model has a larger number of parameters than those of the first visual task processing model. The
computational cost will increase with the increasing of the complexity of the model structure and
the increasing of the number of the parameters. The increasing of the computational cost means
the lowering of the prediction efficiency of the model. Based on the above, the above manner
ensures maintaining a relatively high level of computational efficiency of the model while
ensures the accuracy of the response map of the previous video frame as the prior knowledge,
that is, the above manner takes into account both the prediction accuracy of the model and the
prediction efficiency of the model.

[0066] In some embodiments, when the visual task object is a video, after the video is processed
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in above manner, the above manner will enhance the consistency between frames in terms of
visual effects. In other words, after the video is processed in the above manner, since the
prediction accuracy of the model is improved, the consistency between frames is achieved in a
certain degree.

[0067] Optionally, based on the above technical solution, the response map of the previous video
frame may be acquired in the following manners: when the previous video frame belongs to one
of the first T video frames of the video frame sequence corresponding to the previous video
frame, the response map of the previous video frame is a response map acquired by inputting the
previous video frame into the second visual task processing model; and when the previous video
frame does not belong to one of the first T video frames of the video frame sequence
corresponding to the previous video frame, the response map of the previous video frame is a
response map acquired by inputting the previous video frame into the first visual task processing
model. The video frame sequence is one of a plurality of video frame sequences acquired by
dividing a plurality of video frames of a video, the second visual task processing model has
higher prediction accuracy than the first visual task processing model, and T is a positive integer.
[0068] In some embodiments of the present disclosure, if the duration of the video is greater than
or equal to the duration threshold, the way of taking a video as a unit to determine the method of
acquiring the response map of the previous video frame may not satisfy actual requirements.
Based on the above, the plurality of video frames of the video may be divided into two or more
video frame sequences according to time order, the plurality of video frame sequences do not
overlap each other, and the numbers of the video frames included in video frame sequences may
be the same or different, and they can be determined according to actual situations. In some
embodiments, each video frame sequence may be divided into a first video frame, a second video
frame, ..., and a P video frame according to a time order. In some embodiments, the previous
video frame will belong to one video frame sequence of the plurality of the video frame
sequences. After the video is subjected to the above-mentioned processing and, the manner of
acquiring the response map of the previous video frame will be changed from taking the video as
the unit into consideration to taking the video frame sequence as the unit into consideration. In
some embodiments, if the previous video frame belongs to one of first T video frames of a video
frame sequence corresponding to the previous video frame, the response map of the previous
video frame is acquired by inputting the previous video frame as an input variable into the
second visual task processing model; if the previous video frame does not belong to one of the
first T video frames of the video frame sequence corresponding to the previous video frame, the

response map of the previous video frame is acquired by inputting the previous video frame as
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an input variable into the first visual task processing model. The second visual task processing
model has higher prediction accuracy than the first visual task processing model, and T is a
positive integer.

[0069] The reason why the above processing may be conducted is that: a plurality of video
frames in the video sequence usually have relevancy, and thus the response maps of the first T
video frames in each video sequence is acquired by inputting the plurality of video frames as
input variables into the second visual task processing model, and then it may ensure the accuracy
of the response map of the previous video frame in the auxiliary information of the original
image as the prior knowledge. In some embodiments, the manner of acquiring the response map
of the previous video frame is determined by taking the video frame sequence rather than the
video as the unit, thereby improving the accuracy of the response map of the previous video
frame in the auxiliary information of the original image. In addition, since the second visual task
processing model has higher prediction accuracy than the first visual task processing model, the
second visual task processing model has a more complicated structure than that of the first visual
task processing model, and the second visual task processing model has a larger number of
parameters than those of the first visual task processing model. The computational cost will
increase with the increasing of the complexity of the model structure and the increasing of the
number of the parameters. The increasing of the computational cost means the reducing of the
prediction efficiency of the model. Based on the above, the above manner ensures maintaining a
relatively high level of computational efficiency of the model while ensures the accuracy of the
response map of the previous video frame as the prior knowledge, that is, the above manner
takes into account both the prediction accuracy of the model and the prediction efficiency of the
model.

[0070] Optionally, based on the above technical solution, the following manner may be adopted
to train the first visual task processing model: an original training image, the annotation
information of the original training image and the auxiliary training information of the original
training image are acquired. An object training feature map is acquired by inputting the original
training image into the main path of the convolutional neural network, and an auxiliary training
feature map is acquired by inputting the auxiliary training information into the branch path of the
convolutional neural network. A response map of the original training image is acquired by
fusing the object training feature map and the auxiliary training feature map and inputting the
fused object training feature map and the auxiliary training feature map into the main path of the
convolutional neural network. A loss function of the convolutional neural network is acquired

according to the annotation information of the original training image and the response map of
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the original training image. The network parameter of the convolutional neural network is
adjusted according to the loss function until the output value of the loss function is less than or
equal to a preset threshold, and the convolutional neural network is used as the first visual task
processing model.

[0071] In some embodiments of the present disclosure, in order to improve the prediction
accuracy of the first visual task processing model, the auxiliary training information which may
function as the prior knowledge is considered as the input variable of the first visual task
processing model and jointly participates in the training process of the first visual task
processing model, and is considered as the input variable of a branch of the first visual task
processing model. In some embodiments, a branch into which the original training image is input
as the input variable is called as the main path of the first visual task processing model, and a
branch into which the auxiliary training information is input as the input variable is called as the
branch path of the first visual task processing model. In some embodiments, since the first visual
task processing model is generated based on the training of the convolutional neural network,
and thus a branch into which the original training image is input as the input variable in the
training process is the main path of the convolutional neural network, and a branch into which
the auxiliary training information is input as the input variable is the branch path of the
convolutional neural network.

[0072] The annotation information of the original image will be different according to different
types of the visual tasks. For example, when the visual task is the image segmentation, the
annotation information of the original image is a real tag of each pixel in the original image, and
the real tag indicates the category of the pixel; when the visual task is the object detection, the
annotation information of the original image is a target box, and the target box includes the target
object; and when the visual task is the key point positioning, the annotation information of the
original image is the information of the coordinates of the key point.

[0073] An object training feature map is acquired by inputting the original training image into
the main path of the convolution neural network, and an auxiliary training feature map is
acquired by inputting the auxiliary training information into the branch path of the convolution
neural network. In some embodiments, if the original training image is a current training video
frame, the auxiliary training information of the original training image may include a previous
training video frame and the response map of the previous training video frame; if the original
training image is a single image, the auxiliary training information of the original training image
may include a background training image. When the original training image is the current

training video frame, and the auxiliary training information of the original training image
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includes the previous training video frame and the response map of the previous training video
frame, the response map of the previous training video frame may be acquired by inputting the
same as the input variable into the second visual task processing model.

[0074] The response map of the original training image is acquired by fusing the object training
feature map and the auxiliary training feature map and inputting the object training feature map
and the auxiliary training feature map into the main path of the convolutional neural network.
The loss function of the convolutional neural network is acquired (for example, acquired by
calculation) according to the annotation information of the original training image and the
response map of the original training image, and the loss function may be a cross entropy loss
function, a 0-1 loss function, a square loss function, an absolute loss function, a logarithmic loss
function, and the like, which may be set according to actual conditions.

[0075] The training process of the convolution neural network is to calculate the loss function of
the convolutional neural network through forward propagation, and calculate a partial derivative
of the loss function to the network parameter, and use a backward gradient propagation method
to adjust the network parameters of the convolutional neural network, until the output value of
the loss function of the convolutional neural network is less than or equal to the preset threshold.
When the output value of the loss function of the convolutional neural network model is less
than or equal to the preset threshold, it indicates that the training of the convolutional neural
network is accomplished, and at this time, the network parameter of the convolutional neural
network is also determined. Based on the above, the convolutional neural network which training
has been accomplished and may be used as the first visual task processing model.

[0076] In some embodiments, the convolutional neural network described in the embodiment of
the present disclosure may be the fully convolutional neural network, i.e., the fully convolutional
neural network as described in the above text, and the form of the structure of the fully
convolutional neural network may be designed according to actual situations.

[0077] In some embodiments, depending on the different forms of the original training image,
the content contained in the auxiliary training information of the original training image will also
be different, and based on this, the first visual task processing model acquired through training in
the above manner will also be different, and the difference mentioned herein may refer to the
different network parameters of the first visual task processing model.

[0078] In some embodiments, since the auxiliary training information of the original training
image also participates in the training process of the model, and an auxiliary training information
model of the original training image as the prior art plays a role of making higher the predication

accuracy of the first visual task processing model acquired through training in the training
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process, the first visual task processing model which is generated with the participation of the
auxiliary training information of the original training image has higher prediction accuracy than
the first visual task processing model generated only with the participation of the original
training image while without the participation of the auxiliary training information of the original
training image.

[0079] In addition, the second visual task processing model as described in some embodiments
of the present disclosure is a model whose training has been accomplished, and the second visual
task processing model may be configured to generate the response map of the previous training
video frame and the response map of the previous video frame.

[0080] Optionally, based on the above technical solution, the auxiliary training information is
the auxiliary training information acquired through data enhancement processing.

[0081] In some embodiments of the present disclosure, the visual task processing model is
generated based on the training of the convolutional neural network. One of the major
advantages of convolutional neural network is the ability of absorbing data and transforming the
same into continuous learning and updating of parameters to acquire a model having a good
prediction performance and a good generalization ability. In order to acquire the model having
the good prediction performance and the good generalization ability, the convolutional neural
network has requirements for both the number and quality of training samples, in other words,
both the number and quality of training samples have an important impact on the prediction
performance and generalization ability of the model. Based on the above, it may be considered to
process the training sample by using a data enhancement method to increase the number of the
training samples and improve the quality of the training samples, so as to enhance the prediction
performance and the generalization ability of the model.

[0082] In some embodiments, For the embodiment of the present disclosure, since the auxiliary
training information is used as prior knowledge to improve the prediction performance of the
model, the training samples mentioned here refer to auxiliary training information. That is, the
embodiment of the present disclosure adopts the data enhancement method to process the
auxiliary training information, in other words, the auxiliary training information is the auxiliary
training information acquired after being subjected to the data enhancement processing.

[0083] That the data enhancement method is used to process the auxiliary training information
and thus the quality of the auxiliary training information may be improved may be understood as
follows: in practical applications, since the camera is not fixed in most cases, and the original
training images and the background training images in the auxiliary training information are

taken separately rather than taken at the same time, and thus the shooting angle, brightness,
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deformation, hue and the like of the original training image and the background training image
of the auxiliary training information may not keep consistent, and the degree of this
inconsistency may be different in different situations. In order to reflect this difference and make
it consistent with actual situations as much as possible, the above-mentioned difference is
reflected in the background image in the auxiliary training information. The data enhancement
method is a manner in which reflecting the above-mentioned difference may be realized. That is,
the background training image in the auxiliary training information subjected to the data
enhancement processing may reflect the inconsistency with the original training image in the
shooting angle, brightness, deformation and hue in different situations, so that the degree of
inconsistency between the two is as consistent as possible with actual situations. In addition, if
the original training image is the current training video frame, and the auxiliary training
information of the original training image includes the previous training video frame and the
response map of the previous training video frame, the data enhancement processing is also
conducted to the response map of the previous training video frame, so that the response map of
the previous training video frame keeps consistent with the previous training video frame.

[0084] Based on the above, the visual task processing model acquired by training and using the
original training image and the auxiliary training information subjected to the data enhancement
processing as input variables has a better prediction performance and a better generalization
ability than the visual task processing model acquired by training and using the original training
image and auxiliary training information not subjected to the data enhancement processing as
input variables. Thus, when the former is used to process a visual task subsequently, the original
image and the auxiliary information of the original image have a small limitation, and the small
limitation may indicate that it is not necessary to keep the consistency of the two in brightness,
deformation, hue and the like. Meanwhile, even if the two are not in consistency in the above
aspects, a prediction result with a relatively high accuracy may still be acquired.

[0085] Optionally, based on the above technical solution, the data augmenting processing
comprises at least one of translation, rotation, clipping, non-rigid transformation, noise
interference and color transformation.

[0086] In some embodiments of the present application, the rigid transformation may indicate a
transformation in which an image only changes in the position and the orientation, without
changing the shape. The non-rigid transformation is a transformation more complicated than the
rigid transformation, and the non-rigid transformation may include beveling, twisting,
perspective, and etc. The noise disturbance may include a Gaussian noise. The color

transformation may include saturation enhancement, brightness enhancement, contrast
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enhancement, and the like. In some embodiments, the manner of data enhancement may be
selected according to actual situations.

[0087] FIG. 2 is a flowchart of another method for processing images according to an
embodiment of the present disclosure. The present embodiment may be suitable for the situation
of visual task processing. The method may be executed by an apparatus for processing images.
The apparatus may be realized in a way of software and/or hardware. The apparatus may be
configured in a device, such as a computer or a mobile terminal. As shown in FIG. 2, the method
includes step 210 to step 230.

[0088] In step 210, an original image and a background image of the original image are
acquired.

[0089] In step 220, an object feature map is acquired by inputting the original image into a main
path of a first visual task processing model, and an auxiliary feature map is acquired by inputting
the background image into a branch path of the first visual task processing model.

[0090] In step 230, a response map of the original image is acquired by fusing the object feature
map and the auxiliary feature map and inputting fused object feature map and auxiliary feature
map into the main path of the first visual task processing model.

[0091] In some embodiments of the present disclosure, in order to understand the technical
solution provided by the embodiment of the present disclosure, description will be made in the
following by taking the example that the visual task is image segmentation.

[0092] As shown in FIG. 3, it provides schematic diagram of the application of another method
for processing images. In FIG. 3, an object feature map is acquired by inputting the original
image into a main path of a first visual task processing model, and an auxiliary feature map is
acquired by inputting the background image into a branch path of the first visual task processing
model. A response map of the original image is acquired by fusing the object feature map and
the auxiliary feature map and inputting fused object feature map and auxiliary feature map into
the main path of the first visual task processing model, that is, an image semantic segmentation
image is acquired.

[0093] In the technical solution of the present embodiment, the object feature map is acquired by
acquiring the original image and the background image, and inputting the original image into the
main path of the first visual task processing model, and the auxiliary feature map is acquired by
inputting the background image into the branch path of the first visual task processing model. A
response map of the original image is acquired by fusing the object feature map and the auxiliary
feature map and inputting fused object feature map and auxiliary feature map into the main path

of the first visual task processing model. In the above process of generating the response map of
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the original image with the participation of the background image, the background image may
provide relatively strong prior knowledge which helps to solve the problems which affect the
prediction accuracy of the visual task processing model, such as complicated and changeable
scenes and/or the difficulty in identifying objects, and thus the prediction accuracy of the visual
task processing model is improved.

[0094] FIG. 4 is a flowchart of yet another method for processing images according to an
embodiment of the present disclosure. The present embodiment may be applied to the situation of
visual task processing. The method may be executed by an apparatus for processing images. The
apparatus may be realized by software and/or hardware. The apparatus may be configured in a
device, such as a computer or a mobile terminal. As shown in FIG. 4, the method includes step
310 to step 330.

[0095] In step 310, a current video frame, a previous video frame and a response map of the
previous video frame are acquired.

[0096] In step 320, an object feature map is acquired by inputting the current video frame into a
main path of a first visual task processing model, and an auxiliary feature map is acquired by
inputting the previous video frame and the response map of the previous video frame into a branch
path of the first visual task processing model.

[0097] In step 330, a response map of the original image is acquired by fusing the object feature
map and the auxiliary feature map and inputting fused object feature map and auxiliary feature
map into the main path of the first visual task processing model.

[0098] In some embodiments of the present disclosure, the response map of the previous video
frame may be acquired by the following two manners.

[0099] A first Manner. When the previous video frame belongs to one of first N video frames of
a video, the response map of the previous video frame is a response map acquired by inputting the
previous video frame into a second visual task processing model. When the previous video frame
does not belong to one of the first N video frames of the video, the response map of the previous
video frame is a response map acquired by inputting the previous video frame into the first visual
task processing model. The second visual task processing model has higher prediction accuracy
than the first visual task processing model, and N is a positive integer.

[00100] A second manner. When the previous video frame belongs to one of first T video frames
of a video frame sequence corresponding to the previous video frame, the response map of the
previous video frame is a response map acquired by inputting the previous video frame into the
second visual task processing model. When the previous video frame does not belong to one of

the first T video frames of the video frame sequence corresponding to the previous video
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frame, the response map of the previous video frame is a response map acquired by inputting the
previous video frame into the first visual task processing model. The video frame sequence is
one of a plurality of video frame sequences acquired by dividing a plurality of video frames of
the video, the second visual task processing model has higher prediction accuracy than the first
visual task processing model, and T is a positive integer.

[00101] In some embodiments, the manner of acquiring the response map of the previous video
frame may be selected according to actual situations.

[00102] Description will be made in the following by taking an example that the visual task is
image segmentation.

[00103] As shown in FIG. 5, it provides schematic diagram of the application of another method
for processing images. In FIG. 5, an object feature map is acquired by inputting the current video
frame into a main path of a first visual task processing model, and an auxiliary feature map is
acquired by inputting the previous video frame and the response map of the previous video frame
into a branch path of the first visual task processing model. The response map of the previous
video frame is acquired by inputting the previous video frame into a second visual task
processing model. A fused feature map is acquired by fusing the object feature map and the
auxiliary feature map; and a response map of the original image is acquired by inputting the
fused feature map into the main path of the first visual task processing model, i.e., an image
semantic segmentation image is acquired.

[00104] In the technical solution of the present embodiment, the object feature map is acquired
by acquiring the current video frame, the previous video frame and the response map of the
previous video frame, and inputting the current video frame into the main path of the first visual
task processing model, and the auxiliary feature map is acquired by inputting the previous video
frame and the response map of the previous video frame into the branch path of the first visual
task processing model, and the response map of the original image is acquired by fusing the
object feature map and the auxiliary feature map and inputting fused object feature map and
auxiliary feature map into the main path of the first visual task processing model. In the above
process of generating the response map of the current video frame with the participation of the
previous video frame and the response map of the previous video frame, the previous video
frame and the response map of the previous video frame may provide relatively strong prior
knowledge which may help to solve the problems which affect the prediction accuracy of the
visual task processing model, such as complicated changeable scenes and/or the difficulty in
identifying objects, and thus the prediction accuracy of the visual task processing model is

improved.
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[00105] FIG. 6 is a schematic structural diagram of an apparatus for processing images
according to an embodiment of the present disclosure. The present embodiment may be applied
to the situation of visual task processing. The apparatus may be realized by software and/or
hardware. The apparatus may be configured in a device, typically a computer or a mobile
terminal and etc. As shown in FIG. 6, the apparatus includes: an original image and auxiliary
information acquiring module 410, a feature map acquiring module 420, and an original image
response map acquiring module 430.

[00106] The original image and auxiliary information acquiring module 410 is configured to
acquire an original image and the auxiliary information of the original image.

[00107] The feature map acquiring module 420 is configured to input the original image into a
main path of a first visual task processing model to acquire an object feature map, and input the
auxiliary information into a branch path of the first visual task processing model to acquire an
auxiliary feature map.

[00108] The original image response map acquiring module 430 is configured to fuse the object
feature map and the auxiliary feature map and input fused object feature map and auxiliary
feature map into the main path of the first visual task processing model to acquire the response
map of the original image.

[00109] In the technical solution of the present embodiment, the object feature map is acquired
by acquiring the original image and the auxiliary information of the original image and inputting
the original image into the main path of the first visual task processing model, and the auxiliary
feature map is acquired by inputting the auxiliary information into the branch path of the first
visual task processing model; the response map of the original image is acquired by fusing the
object feature map and the auxiliary feature map and inputting the fused acquiring the original
image and auxiliary information of the original image into the main path of the first visual task
processing model. In the above process of generating the response map of the original image
with the participation of the auxiliary information of the original image, the auxiliary
information of the original image may provide relatively strong prior knowledge which helps to
solve the problems which affect the prediction accuracy of the visual task processing model,
such as complicated and changeable scenes and/or the difficulty in identifying objects, and thus
the prediction accuracy of the visual task processing model is improved.

[00110] In some embodiments of the present disclosure, the image processing apparatus
configured in the device may execute the method provided in any embodiment of the present
disclosure, and has the corresponding functional modules and effects for executing the method.

[00111] FIG. 7 is a schematic structural diagram of a device according to an embodiment of the
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present disclosure. FIG. 7 shows a block diagram of an exemplary device 512 suitable for
implementing the embodiments of the present disclosure. The device 512 shown in FIG. 7 is
only an example.

[00112] As shown in FIG. 7, the device 512 is embodied in the form of a general computing
device. The device 512 may include the following assemblies: one or more processors 516, a
system memory 528 and a bus 518 connected to different system assemblies (including the
system memory 528 and the processor 516).

[00113] The system memory 528 may include a computer system readable medium in the form
of a volatile memory, for example, a random-access memory (RAM) 530 and/or a cache memory
532. A storage system 534 may be configured to read and write a non-removable and
non-volatile magnetic medium. The system memory 528 may include at least one program
product having a group of (e.g., at least one) program modules configured to execute functions
of the various embodiments of the present disclosure.

[00114] A program/utility tool 540 having a group of (at least one) program modules 542 may
be stored in, for example, the memory 528, and the program module 542 generally executes the
functions and/or methods in the embodiments described in the present disclosure.

[00115] The device 512 may also communicate with one or more external devices 514 (for
example, a keyboard, a pointing device, a display 524, and the like). Such communication may
be performed through an input/output (1/O) interface 522. Moreover, the device 512 may also
communicate with one or more networks through a network adapter 520.

[00116] The processor 516 executes various functional applications and data processing by
running programs stored in the system memory 528, for example, to implement a method
provided by an embodiment of the present disclosure, and the method includes:

[00117] an original image and auxiliary information of the original image are acquired;

[00118] an object feature map is acquired by inputting the original image into a main path of a
first visual task processing model, and an auxiliary feature map is acquired by inputting the
auxiliary information into a branch path of the first visual task processing model; and

[00119] a response map of the original image is acquired by fusing the object feature map and
the auxiliary feature map and inputting fused object feature map and auxiliary feature map into
the main path of the first visual task processing model.

[00120] The processor may also implement the solution of the image processing method applied
to the device provided by any embodiment of the present disclosure. The hardware structure and
the function of the device may be found in the explanation of contents of the embodiment.

[00121] In some embodiments of the present disclosure, a non-volatile computer-readable
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storage medium storing a computer program thereon is provided, and when the program is
executed by the processor, the program implements the method according to the embodiment of
the present disclosure, and the method includes:

[00122] an original image and auxiliary information of the original image are acquired;

[00123] an object feature map is acquired by inputting the original image into a main path of a
first visual task processing model, and an auxiliary feature map is acquired by inputting the
auxiliary information into a branch path of the first visual task processing model; and

[00124] a response map of the original image is acquired by fusing the object feature map and
the auxiliary feature map and inputting fused object feature map and auxiliary feature map into
the main path of the first visual task processing model.

[00125] In some embodiments of the present disclosure, a non-volatile computer-readable
storage medium is provided, and its computer-executable instructions include the operation
method as described above, and may also execute the related operation according to the method

provided by any one of the embodiments of the present disclosure.
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CLAIMS
What is claimed is:

1. A method for processing images, comprising:

acquiring an original image and auxiliary information of the original image, wherein the
original image is a single image or a video frame in a video, wherein in the case that the original
image is the single image, the auxiliary information of the original image comprises a background
image corresponding to the original image; in the case that the original image is the video frame
in the video, the auxiliary information of the original image comprises a previous video frame and
a response map of the previous video frame;

acquiring an object feature map by inputting the original image into a main path of a first
visual task processing model, and acquiring an auxiliary feature map by inputting the auxiliary
information into a branch path of the first visual task processing model; and

acquiring a response map of the original image by fusing the object feature map and the
auxiliary feature map and inputting fused object feature map and auxiliary feature map into the
main path of the first visual task processing model; wherein

in the case that the original image is the video frame in the video, the response map of the
previous video frame is acquired in following manners:

when the previous video frame belongs to one of first N video frames of a video, the response
map of the previous video frame is a response map acquired by inputting the previous video frame
into a second visual task processing model; and

when the previous video frame does not belong to one of the first N video frames of the video,
the response map of the previous video frame is a response map acquired by inputting the previous
video frame into the first visual task processing model,

wherein the second visual task processing model has higher prediction accuracy than the

first visual task processing model, and N is a positive integer.

2. The method according to claim 1, wherein the response map of the previous video frame
is acquired by following manners:

when the previous video frame belongs to one of first T video frames of a video frame
sequence corresponding to the previous video frame, the response map of the previous video frame
is a response map acquired by inputting the previous video frame into a second visual task
processing model; and

when the previous video frame does not belong to one of the first T video frames of the video
frame sequence corresponding to the previous video frame, the response map of the previous video
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frame is a response map acquired by inputting the previous video frame into the first visual task
processing model,

wherein the video frame sequence is one of a plurality of video frame sequences acquired
by dividing a plurality of video frames of a video, the second visual task processing model has

higher prediction accuracy than the first visual task processing model, and T is a positive integer.

3. The method according to claim 1, wherein the first visual task processing model is
trained in following manners:

acquiring an original training image, annotation information of the original training image
and auxiliary training information of the original training image;

acquiring an object training feature map by inputting the original training image into a main
path of a convolutional neural network, and acquiring an auxiliary training feature map by
inputting the auxiliary training information into a branch path of the convolutional neural network;

acquiring a response map of the original training image by fusing the object training feature
map and the auxiliary training feature map and inputting fused object training feature map and
auxiliary training feature map into the main path of the convolutional neural network;

acquiring a loss function of the convolutional neural network according to the annotation
information of the original training image and the response map of the original training image; and

adjusting a network parameter of the convolutional neural network according to the loss
function until an output value of the loss function is less than or equal to a preset threshold, and

taking the convolutional neural network as the first visual task processing model.

4. The method according to claim 3, wherein the auxiliary training information is
auxiliary training information acquired after being subjected to a data augmenting

processing.

5. The method according to claim 4, wherein the data augmenting processing comprises
at least one of translation, rotation, clipping, non-rigid transformation, noise interference and

color transformation.

6. An apparatus for processing images, comprising:

an original image and auxiliary information acquiring module configured to acquire an
original image and auxiliary information of the original image, wherein the original image is a
single image or a video frame in a video, wherein in the case that the original image is the single
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image, the auxiliary information of the original image comprises a background image
corresponding to the original image; in the case that the original image is the video frame in the
video, the auxiliary information of the original image comprises a previous video frame and a
response map of the previous video frame;

a feature map acquiring module configured to acquire an object feature map by inputting the
original image into a main path of a first visual task processing model, and acquire an auxiliary
feature map by inputting the auxiliary information into a branch path of the first visual task
processing model; and

an original image response map acquiring module configured to acquire a response map of
the original image by fusing the object feature map and the auxiliary feature map and inputting
fused object feature map and auxiliary feature map into the main path of the first visual task
processing model; wherein

in the case that the original image is the video frame in the video, the response map of the
previous video frame is acquired in following manners:

when the previous video frame belongs to one of first N video frames of a video, the response
map of the previous video frame is a response map acquired by inputting the previous video frame
into a second visual task processing model; and

when the previous video frame does not belong to one of the first N video frames of the video,
the response map of the previous video frame is a response map acquired by inputting the previous
video frame into the first visual task processing model,

wherein the second visual task processing model has higher prediction accuracy than the

first visual task processing model, and N is a positive integer.

7. A computer device for processing images, comprising:

one or more processors; and

a memory configured to store one or more programs,

wherein the one or more programs is executed by the one or more processors to cause

the one or more processors to realize the method according to any of claims 1 to 5.
8. A non-volatile computer-readable storage medium storing a computer program

thereon, wherein when the computer program is executed by a processor, the method

according to any of claims 1 to 5 is realized.
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