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CLAIMS

What is claitged is:

1. A video prodssing method, comprising:

performing a fea\ure extraction on a plurality of target video frames of a video to be processed
through a feature Yxtraction network, to obtain feature maps of the plurality of target video
frames;
performing an action gcognition process on the feature maps of the plurality of target video
frames through an M-lewl action recognition network, to obtain action recognition features of
the plurality of target viddyg frames; wherein M is an integer greater than or equal to 1, the
action recognition process cqnprises a spatiotemporal feature extraction process based on the
feature maps of the plurality & target video frames, and a motion feature extraction process
based on motion difference infOgmation between the feature maps of the plurality of target
video frames, the action recognitioy feature comprises spatiotemporal feature information and
motion feature information; and
determining a classification result of\the video to be processed according to the action
recognition features of the plurality of tar§et video frames.

2. The method according to claim 1, whereithperforming an action recognition process on the
feature maps of the plurality of target video \rames through an M-level action recognition
network to obtain action recognition features of tig plurality of target video frames comprises:
processing the feature maps of the plurality of targgt video frames through a first level action
recognition network, to obtain first level action recogi\tion features;

processing (-D™ level action recognition features tiyough an i™ level action recognition
network to obtain i™ level action recognition features, \yherein i is an integer and 1<i<M;
action recognition features of respective levels correspond Yp the feature maps of the plurality
of target video frames; and
processing (M-1)" level action recognition features through &y M™ level action recognition

network, to obtain action recognition features of the plurality of ta\get video frames.

3. The method according to claim 2, wherein processing (i-l)th level a§tion recognition features
through an i™ level action recognition network to obtain i™ level actiNa recognition features
comprises:
performing a first convolution process on the (-1)™ level action recognitiol\ features to obtain

first feature information, wherein the first feature information corresponds toghe feature maps
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of the plur]ity of target video frames respectively;
performing § spatiotemporal feature extraction process on the first feature information, to
obtain spatioteNgporal feature information;

performing a mytion feature extraction process on the first feature information, to obtain
motion feature infogmation; and

obtaining the i"™ levd{ action recognition features at least based on the spatiotemporal feature
information and the mdion feature information.

4. The method according tq§ claim 3, wherein obtaining the i™ level action recognition features
at least based on the spatiof§mporal feature information and the motion feature information
comprises:
obtaining the i™ level action ecognition features based on the spatiotemporal feature
information, the motion feature infqgmation, and the (i—l)th level action recognition features.
5. The method according to claim 3, Xherein performing a spatiotemporal feature extraction
process on the first feature information topbtain spatiotemporal feature information comprises:
performing dimensional reconstruction progesses respectively on the first feature information
corresponding to the feature maps of the pNrality of target video frames, to obtain second
feature information, wherein the second feature\nformation has a different dimension from the
first feature information;
performing second convolution processes respec§vely on channels of the second feature
information to obtain third feature information, whereY the third feature information represents
time features of the feature maps of the plurality of targd video frames;

performing a dimensional reconstruction process on thdthird feature information to obtain
fourth feature information, wherein the fourth feature infortgation has a same dimension as the
first feature information; and
performing a spatial feature extraction process on the fourth fe;ture information, to obtain the
spatiotemporal feature information.
6. The method according to claim 5, wherein, the first feature informtion comprises multiple
row vectors or column vectors, and
performing dimensional reconstruction processes respectively on the firs\feature information
corresponding to the feature maps of the plurality of target video frames co
performing splicing processes on the multiple row vectors or column vectors & the first feature

information to obtain the second feature information, wherein the second featike information
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comprisgs one row vector or column vector.
7. The metid according to any one of claims 3 to 6, wherein performing a motion feature
extraction prdgess on the first feature information to obtain motion feature information
comprises:
ional reduction processes on channels of the first feature information to
obtain fifth feature iNformation, wherein the fifth feature information corresponds to respective
target video frames of Yie video to be processed;
performing a third conZplution process on the fifth feature information corresponding to a
(k+1)™ target video frameNand subtracting it by the fifth feature information corresponding to a
k™ target video frame, to ob¥gin sixth feature information corresponding to the k™ target video
frame, where k is an integer aNd 1<<k<T, T is the number of the target video frames, and T is
an integer greater than 1, tig sixth feature information represents motion difference
information between the fifth fea\ure information corresponding to the (k+1)th target video
frame and the fifth feature informatidg corresponding to the K™ target video frame; and
performing a feature extraction proces§ on the sixth feature information corresponding to the
respective target video frames, to obtain ¥e motion feature information.
8. The method according to any one of clakns 4 to 7, wherein obtaining the i"™ level action
recognition features based on the spatiotemforal feature information, the motion feature
information, and the (i-1)™ level action recognitidyg features comprises:
performing a summation process on the spatiotefyporal feature information and the motion
feature information, to obtain seventh feature informXion; and

performing on the seventh feature information a fourtf\convolution process, and a summation
process with the (i—l)th level action recognition feaf\res, to obtain the i™ level action

recognition features.

9. The method according to any one of claims 1 to 8, wher§n determining a classification
result of the video to be processed according to the action recogNtion features of the plurality
of target video frames comprises:
performing a full connection process on the action recognition feures of the target video
frames respectively, to obtain classification information of the respecte target video frames;
and
performing an averaging process on the classification information of the resgective target video

frames, to obtain the classification result of the video to be processed.
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10. The metyod according to any one of claims 1 to 9, further comprising:

determining a¥plurality of target video frames from the video to be processed.

11. The method a¥cording to claim 10, wherein determining a plurality of target video frames
from the video to befprocessed comprises:
dividing the video to Dg processed into a plurality of video clips; and
determining randomly ¥t least one target video frame from each video clip to obtain the
plurality of target video frqmes.
12. The method according to ayy one of claims 1 to 11, wherein the video processing method is
implemented through a neural n§{twork, and the neural network at least comprieses the feature
extraction network and the M-leve\action recognition network,

the method further comprises:
training the neural network by a sampl§ video and a category label of the sample video.
13. The method according to claim 12, wikrein training the neural network by a sample video
and a category label of the sample video co
determining a plurality of sample video frames\rom the sample video,
processing the sample video frames through thé\neural network, to determine a classification
result of the sample video;
determining a network loss of the neural network agcording to the classification result and a
category label of the sample video; and
adjusting network parameters of the neural network accoN]ing to the network loss.
14. A video processing apparatus, comprising:
a feature extraction module configured to perform a feature eXraction on a plurality of target
video frames of a video to be processed through a feature extracon network, to obtain feature
maps of the plurality of target video frames;
an action recognition module configured to perform an action re§ognition process on the
feature maps of the plurality of target video frames through an M-Nvel action recognition
network, to obtain action recognition features of the plurality of target Wdeo frames; wherein
M is an integer greater than or equal to 1, the action recognition pNcess comprises a
spatiotemporal feature extraction process based on the feature maps of the Nlurality of target

video frames, and a motion feature extraction process based on motion differeNce information
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between t§e feature maps of the plurality of target video frames, the action recognition feature
comprises shatiotemporal feature information and motion feature information; and
a classificatidy module configured to determine a classification result of the video to be

processed accor§ing to the action recognition features of the plurality of target video frames.

15. The apparatus Xccording to claim 14, wherein the action recognition module is further
configured to:

process the feature mapg of the plurality of target video frames through a first level action
recognition network, to obRain first level action recognition features;

process (i-1)™ level action f\cognition features through an i level action recognition network
to obtain i"™ level action recogNtion features, wherein i is an integer and 1<i<M, wherein action
recognition features of respecti\e levels correspond to the feature maps of the plurality of
target video frames; and

process (M-l)th level action recog\ition features through an M™ level action recognition

network, to obtain action recognition t§atures of the plurality of target video frames.

16. The apparatus according to claim 15§ wherein the action recognition module is further
configured to:

perform a first convolution process on the (i-1 " level action recognition features to obtain first
feature information, wherein the first feature in\prmation corresponds to the feature maps of
the plurality of target video frames respectively;

perform a spatiotemporal feature extraction process¥n the first feature information, to obtain
the spatiotemporal feature information;

perform a motion feature extraction process on the fiNt feature information, to obtain the
motion feature information; and

obtain the i level action recognition features based on the sgatiotemporal feature information

and the motion feature information.

17. The apparatus according to claim 16, wherein the action redpgnition module is further
configured to:
obtain the i level action recognition features based on the spatiotempdyal feature information,

the motion feature information, and the (i-l)th level action recognition fealgres.

18. The apparatus according to claim 16, wherein the action recognition Nodule is further

configured to:
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perform qmensional reconstruction processes respectively on the first feature information
correspondilg to the feature maps of the plurality of target video frames, to obtain second
feature infornNgtion, wherein the second feature information has a different dimension from the
first feature infoymation;

perform second \onvolution processes respectively on channels of the second feature
information to obtaiX third feature information, wherein the third feature information represents
time features of the fedture maps of the plurality of target video frames;

perform a dimensional gconstruction process on the third feature information to obtain fourth
feature information, wher§n the fourth feature information has a same dimension as the first
feature information; and

perform a spatial feature exti\ction process on the fourth feature information, to obtain the

spatiotemporal feature informati

19. The apparatus according to cl§m 18, wherein the first feature information comprises
multiple row vectors or column vector} and

the action recognition module is further &nfigured to:

perform splicing processes on the multipl§ row vectors or column vectors of the first feature
information to obtain the second feature inf§rmation, wherein the second feature information

comprises one row vector or column vector.

20. The apparatus according to any one of clain 16 to 19, wherein the action recognition
module is further configured to:

perform dimensional reduction processes on channels Xf the first feature information to obtain
fifth feature information, wherein the fifth feature inforn\ation corresponds to respective target
video frames of the video to be processed;

perform a third convolution process on the fifth feature infori\pation corresponding to a (k+1)
target video frame, and subtracting it by the fifth feature in ation corresponding to a k™
target video frame, to obtain sixth feature information correspdading to the k™ target video
frame, where k is an integer and 1<<k<T, T is the number of targ video frames, and T is an
integer greater than 1, the sixth feature information represents moti§n difference information
between the fifth feature information corresponding to the (k+1)™ tar¥et video frame and the
fifth feature information corresponding to the k™ target video frame; and

perform a feature extraction process on the sixth feature information cdqresponding to the

respective target video frames, to obtain the motion feature information.
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21. The Ypparatus according to any one of claims 17 to 20, wherein the action recognition
module is Nyrther configured to:

perform a sulgmation process on the spatiotemporal feature information and the motion feature
information, topbtain seventh feature information;

perform on the ¥venth feature information a fourth convolution process, and a summation
process with the i-l)th level action recognition features, to obtain the i™ level action
recognition features.
22. The apparatus accord¥\g to any one of claims 14 to 21, wherein the classification module is
further configured to:
perform a full connection prdgess on the action recognition features of the target video frames
respectively, to obtain classificXion information of the respective target video frames; and
perform an averaging process or\the classification information of the respective target video
frames, to obtain the classification §sult of the video to be processed.

23. The apparatus according to any one \f claims 14 to 22, further comprising:

a determination module configured to d§ermine a plurality of target video frames from the

video to be processed.

24. The apparatus according to claim 23,
configured to:

divide the video to be processed into a plurality of
determine randomly at least one target video frame frqym each video clip to obtain the plurality

of target video frames.

25. The apparatus according to any one of claims 14 to Y4, wherein the video processing
apparatus is implemented through a neural network, and the fgural network at least comprises
the feature extraction network and the M-level action recognitio\network,

the apparatus further comprises:
a training module configured to train the neural network by a sampleé\video and a category label

of the sample video.

26. The apparatus according to claim 25, wherein the training module is fukher configured to:
determine a plurality of sample video frames from the sample video;

process the sample video frames through the neural network, to determiné\a classification
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result of Yie sample video;
determine \ network loss of the neural network according to the classification result and a
category labe\ of the sample video; and

adjust network Rarameters of the neural network according to the network loss.

27. An electronic ddyice, comprising:

a processor; and

a memory for storing pNcessor executable instructions;

wherein the processor is §nfigured to invoke instructions stored in the memory to execute the

method according to any o1 of claims 1 to 13.

28. A computer-readable storagq medium having computer program instructions stored thereon,
wherein the computer program MNgstructions, when executed by a processor, implement the

method according to any one of claiyus 1 to 13.

29. A computer program comprising Yomputer-readable codes, wherein a processor in an
electronic device is configured to executqthe method according to any one of claims 1 to 13

when the computer-readable codes is runnin on the electronic device.




CLAIMS

1. A video processing method, comprising:

performing a feature extraction on a plurality of target video frames of a video to
be processed through a feature extraction network, to obtain feature maps of the
plurality of target video frames;

performing an action recognition process on the feature maps of the plurality of
target video frames through an M-level action recognition network, to obtain action
recognition features of the plurality of target video frames; wherein M is an integer
greater than or equal to 1, the action recognition process comprises a spatiotemporal
feature extraction process based on the feature maps of the plurality of target video
frames, and a motion feature extraction process based on motion difference
information between the feature maps of the plurality of target video frames, the
action recognition feature comprises spatiotemporal feature information and motion
feature information; and

determining a classification result of the video to be processed according to the
action recognition features of the plurality of target video frames,

wherein performing an action recognition process on the feature maps of the
plurality of target video frames through an M-level action recognition network to
obtain action recognition features of the plurality of target video frames comprises:

processing the feature maps of the plurality of target video frames through a first
level action recognition network, to obtain first level action recognition features;

processing (i-1)" level action recognition features through an i level action
recognition network to obtain i level action recognition features, wherein i is an
integer and 1<i<M; action recognition features of respective levels correspond to the
feature maps of the plurality of target video frames; and

processing (M-1)" level action recognition features through an M™ level action
recognition network, to obtain action recognition features of the plurality of target
video frames, and

wherein processing (i-1)" level action recognition features through an i level
action recognition network to obtain i level action recognition features comprises:

performing a first convolution process on the (i-1)" level action recognition
features to obtain first feature information, wherein the first feature information

corresponds to the feature maps of the plurality of target video frames respectively;
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performing a spatiotemporal feature extraction process on the first feature
information, to obtain spatiotemporal feature information;

performing a motion feature extraction process on the first feature information, to
obtain motion feature information; and

obtaining the i"™ level action recognition features at least based on the

spatiotemporal feature information and the motion feature information.

2. The method according to claim 1, wherein obtaining the i level action
recognition features at least based on the spatiotemporal feature information and the
motion feature information comprises:

obtaining the i™ level action recognition features based on the spatiotemporal
feature information, the motion feature information, and the (i-1)" level action

recognition features.

3. The method according to claim 1, wherein performing a spatiotemporal feature
extraction process on the first feature information to obtain spatiotemporal feature
information comprises:

performing dimensional reconstruction processes respectively on the first feature
information corresponding to the feature maps of the plurality of target video frames,
to obtain second feature information, wherein the second feature information has a
different dimension from the first feature information;

performing second convolution processes respectively on channels of the second
feature information to obtain third feature information, wherein the third feature
information represents time features of the feature maps of the plurality of target
video frames;

performing a dimensional reconstruction process on the third feature information
to obtain fourth feature information, wherein the fourth feature information has a
same dimension as the first feature information; and

performing a spatial feature extraction process on the fourth feature information,

to obtain the spatiotemporal feature information.

4. The method according to claim 3, wherein, the first feature information
comprises multiple row vectors or column vectors, and

performing dimensional reconstruction processes respectively on the first feature
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information corresponding to the feature maps of the plurality of target video frames
comprises:

performing splicing processes on the multiple row vectors or column vectors of
the first feature information to obtain the second feature information, wherein the

second feature information comprises one row vector or column vector.

5. The method according to any one of claims 1 to 4, wherein performing a
motion feature extraction process on the first feature information to obtain motion
feature information comprises:

performing dimensional reduction processes on channels of the first feature
information to obtain fifth feature information, wherein the fifth feature information
corresponds to respective target video frames of the video to be processed;

performing a third convolution process on the fifth feature information
corresponding to a (k+1)™ target video frame, and subtracting it by the fifth feature
information corresponding to a k™ target video frame, to obtain sixth feature
information corresponding to the k' target video frame, where k is an integer and 1<<
k<T, T is the number of the target video frames, and T is an integer greater than 1, the
sixth feature information represents motion difference information between the fifth
feature information corresponding to the (k+1)" target video frame and the fifth
feature information corresponding to the k™ target video frame; and

performing a feature extraction process on the sixth feature information
corresponding to the respective target video frames, to obtain the motion feature

information.

6. The method according to any one of claims 2 to 5, wherein obtaining the i
level action recognition features based on the spatiotemporal feature information, the
motion feature information, and the (i-1)™ level action recognition features comprises:

performing a summation process on the spatiotemporal feature information and
the motion feature information, to obtain seventh feature information; and

performing on the seventh feature information a fourth convolution process, and a
summation process with the (i-1)™ level action recognition features, to obtain the i

level action recognition features.

7. The method according to any one of claims 1 to 6, wherein determining a
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classification result of the video to be processed according to the action recognition
features of the plurality of target video frames comprises:

performing a full connection process on the action recognition features of the
target video frames respectively, to obtain classification information of the respective
target video frames; and

performing an averaging process on the classification information of the
respective target video frames, to obtain the classification result of the video to be

processed.

8. The method according to any one of claims 1 to 7, further comprising:

determining a plurality of target video frames from the video to be processed.

9. The method according to claim 8, wherein determining a plurality of target
video frames from the video to be processed comprises:

dividing the video to be processed into a plurality of video clips; and

determining randomly at least one target video frame from each video clip to

obtain the plurality of target video frames.

10. The method according to any one of claims 1 to 9, wherein the video
processing method is implemented through a neural network, and the neural network
at least comprieses the feature extraction network and the M-level action recognition
network,

the method further comprises:

training the neural network by a sample video and a category label of the sample

video.

11. The method according to claim 10, wherein training the neural network by a
sample video and a category label of the sample video comprises:

determining a plurality of sample video frames from the sample video,

processing the sample video frames through the neural network, to determine a
classification result of the sample video;

determining a network loss of the neural network according to the classification
result and a category label of the sample video; and

adjusting network parameters of the neural network according to the network
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loss.

12. A video processing apparatus, comprising:

a feature extraction module configured to perform a feature extraction on a
plurality of target video frames of a video to be processed through a feature extraction
network, to obtain feature maps of the plurality of target video frames;

an action recognition module configured to perform an action recognition process
on the feature maps of the plurality of target video frames through an M-level action
recognition network, to obtain action recognition features of the plurality of target
video frames; wherein M is an integer greater than or equal to 1, the action
recognition process comprises a spatiotemporal feature extraction process based on
the feature maps of the plurality of target video frames, and a motion feature
extraction process based on motion difference information between the feature maps
of the plurality of target video frames, the action recognition feature comprises
spatiotemporal feature information and motion feature information; and

a classification module configured to determine a classification result of the video
to be processed according to the action recognition features of the plurality of target
video frames,

wherein performing an action recognition process on the feature maps of the
plurality of target video frames through an M-level action recognition network to
obtain action recognition features of the plurality of target video frames comprises:

processing the feature maps of the plurality of target video frames through a first
level action recognition network, to obtain first level action recognition features;

processing (i-1)™ level action recognition features through an i level action
recognition network to obtain i level action recognition features, wherein i is an
integer and 1<i<M, wherein action recognition features of respective levels
correspond to the feature maps of the plurality of target video frames; and

processing (M-1)" level action recognition features through an M™ level action
recognition network, to obtain action recognition features of the plurality of target
video frames, and

wherein processing (i-1)™ level action recognition features through an i level
action recognition network to obtain i level action recognition features comprises:

performing a first convolution process on the (i-1)" level action recognition

features to obtain first feature information, wherein the first feature information
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corresponds to the feature maps of the plurality of target video frames respectively;

performing a spatiotemporal feature extraction process on the first feature
information, to obtain the spatiotemporal feature information;

performing a motion feature extraction process on the first feature information, to
obtain the motion feature information; and

obtaining the i™ level action recognition features based on the spatiotemporal

feature information and the motion feature information.

13. An electronic device, comprising:

a processor; and

a memory for storing processor executable instructions;

wherein the processor is configured to invoke instructions stored in the memory

to execute the method according to any one of claims 1 to 11.

14. A computer-readable storage medium having computer program instructions
stored thereon, wherein the computer program instructions, when executed by a

processor, implement the method according to any one of claims 1 to 11.

15. A computer program comprising computer-readable codes, wherein a
processor in an electronic device is configured to execute the method according to any
one of claims 1 to 11 when the computer-readable codes is running on the electronic

device.
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