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VIDEO RETRIEVAL METHOD AND APPARATUS

TECHNICAL FIELD

[0001] Implementations of the present specification relate to the field of artificial

intelligence technologies, and specifically, to a video retrieval method and apparatus.

BACKGROUND

[0002] A video includes a plurality of frames of images, and each frame of image can
include a plurality of pieces of information such as image information and character
information. In many application scenarios, videos need to be stored. For example, in a
service promotion job scenario for merchants, merchant scenes need to be photographed in a
service promotion process, to restore the job process by using the photographed videos, so
that the authenticity of the job can be determined. When a large number of videos are stored,
there may be duplicated videos, and therefore, videos in a database need to be retrieved to
determine whether there are duplicated videos.

[0003] Currently, a widely used video retrieval method is as follows: A video frame is
extracted from a video, videos stored in the database are retrieved by using image information
in the video frame, and if image information included in a video in the database matches the
extracted image information, it can be considered that the two videos are duplicated videos.
For example, if a portal of a merchant in a video to be stored matches a portal of a merchant
in one of stored videos, it can be considered that the two videos are videos for the merchant,

and therefore, the two videos are duplicated videos.

SUMMARY

[0004] In view of the above, implementations of the present specification provide a video
retrieval method and apparatus. According to implementations of the present specification,
video retrieval can be performed by using features of two different modes, so that the
accuracy of video retrieval is improved. In addition, an image feature and a text feature of
different modes of the same video are associated by using a center variable, to increase the
association between the image feature and the text feature, so that a fused feature can reflect
an association feature between the image feature and the text feature, and therefore, video

retrieval can be performed based on the image feature, the text feature, and the association
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feature between the image feature and the text feature that are represented by the fused feature,
thereby improving the accuracy of video retrieval.

[0005] According to an aspect of implementations of the present specification, a video
retrieval, method is provided. The method includes: obtaining a video frame in a video to be
matched; extracting an image feature and a text feature from the video frame; fusing the
image feature and the text feature based on a center variable used to represent a cluster center
to obtain a fused feature, where the center variable is used to associate features of different
modes of a same video; and performing video retrieval in a video database based on the fused
feature to determine a video in the video database that matches the video to be matched,
where a plurality of videos and video features corresponding to the plurality of videos are
stored in the video database.

[0006] According to another aspect of implementations of the present specification, a video
retrieval apparatus is further provided. The apparatus includes: an image acquisition unit,
configured to obtain a video frame in a video to be matched; a feature extraction unit,
configured to extract an image feature and a text feature from the video frame; a feature
fusion unit, configured to fuse the image feature and the text feature based on a center
variable used to represent a cluster center to obtain a fused feature, where the center variable
is used to associate features of different modes of a same video; and a video retrieval unit,
configured to perform video retrieval in a video database based on the fused feature to
determine a video in the video database that matches the video to be matched, where a
plurality of videos and video features corresponding to the plurality of videos are stored in the
video database.

[0007] According to another aspect of implementations of the present specification, an
electronic device is further provided. The electronic device includes at least one processor, a
memory coupled to the at least one processor, and a computer program stored in the memory.
The at least one processor executes the computer program to implement any video retrieval
method described above.

[0008] According to another aspect of implementations of the present specification, a
computer-readable storage medium is further provided. The computer-readable storage
medium stores a computer program, and when the computer program is executed by a
processor, the video retrieval method described above is implemented.

[0009] According to another aspect of implementations of the present specification, a

computer program product is further provided. The computer program product includes a
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computer program, and when the computer program is executed by a processor, any video

retrieval method described above is implemented.

BRIEF DESCRIPTION OF DRAWINGS

[0010] The essence and advantages of implementations of the present specification can be
further understood with reference to the following accompanying drawings. In the
accompanying drawings, similar components or features can have the same reference
numeral.

[0011] FIG. 1 is a flowchart illustrating an example of a video retrieval method according to
an implementation of the present specification;

[0012] FIG. 2 is a flowchart illustrating an example of feature fusion according to an
implementation of the present specification;

[0013] FIG. 3 is a flowchart illustrating an example of alignment of an image feature and a
text feature according to an implementation of the present specification;

[0014] FIG. 4 is a schematic diagram illustrating a process of fusing an image feature and a
text feature based on a center variable according to an implementation of the present
specification;

[0015] FIG. 5 is a block diagram illustrating an example of a video retrieval apparatus
according to an implementation of the present specification; and

[0016] FIG. 6 is a block diagram illustrating an electronic device for implementing a video

retrieval method according to an implementation of the present specification.

DESCRIPTION OF IMPLEMENTATIONS

[0017] The following discusses the subject matter described herein with reference to
example implementations. It should be wunderstood that the discussion of these
implementations is merely to enable a person skilled in the art to better understand and
thereby achieve the subject matter described herein, and is not intended to limit the protection
scope, applicability, or examples set forth in the claims. The function and arrangement of
discussed elements can be changed without departing from the protection scope of the content
of implementations of the present specification. In the examples, various processes or
components can be omitted, replaced, or added as needed. In addition, features described with

respect to some examples can alternatively be combined in other examples.
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[0018] As used herein, the term "include" and a variation thereof are open-ended terms, and
mean "including but not limited to". The term "based on" represents "partially based on". The
terms "one implementation" and "an implementation" represent "at least one implementation".
The term "another implementation" represent "at least one other implementation". The terms
"first", "second", and the like can represent different or same objects. Other explicit or
implicit definitions can be included below. Unless the context clearly indicates otherwise, the
definition of a term is consistent throughout the specification.

[0019] A video includes a plurality of frames of images, and each frame of image can
include a plurality of pieces of information such as image information and character
information. In many application scenarios, videos need to be stored. For example, in a
service promotion job scenario for merchants, merchant scenes need to be photographed in a
service promotion process, to restore the job process by using the photographed videos, so
that the authenticity of the job can be determined. When a large number of videos are stored,
there may be duplicated videos, and therefore, videos in a database need to be retrieved to
determine whether there are duplicated videos.

[0020] Currently, a widely used video retrieval method is as follows: A video frame is
extracted from a video, videos stored in the database are retrieved by using image information
in the video frame, and if image information included in a video in the database matches the
extracted image information, it can be considered that the two videos are duplicated videos.
For example, if a portal of a merchant in a video to be stored matches a portal of a merchant
in one of stored videos, it can be considered that the two videos are videos for the merchant,
and therefore, the two videos are duplicated videos.

[0021] However, in a currently used video retrieval method, only one mode (namely, an
image feature) is used for video retrieval. The amount of information embodied by one mode
is limited, and performing video retrieval by using the limited amount of information leads to
low accuracy of a retrieval result.

[0022] In view of the above, implementations of the present specification provide a video
retrieval method and apparatus. In the method, a video frame in a video to be matched is
obtained; an image feature and a text feature are extracted from the video frame; the image
feature and the text feature are fused based on a center variable used to represent a cluster
center to obtain a fused feature, where the center variable is used to associate features of
different modes of a same video; and video retrieval is performed in a video database based
on the fused feature to determine a video in the video database that matches the video to be

matched, where a plurality of videos and video features corresponding to the plurality of
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videos are stored in the video database. According to implementations of the present
specification, video retrieval can be performed by using features of two different modes, so
that the accuracy of video retrieval is improved. In addition, an image feature and a text
feature of different modes of the same video are associated by using a center variable, to
increase the association between the image feature and the text feature, so that a fused feature
can reflect an association feature between the image feature and the text feature, and therefore,
video retrieval can be performed based on the image feature, the text feature, and the
association feature between the image feature and the text feature that are represented by the
fused feature, thereby improving the accuracy of video retrieval.

[0023] The video retrieval method and apparatus provided in implementations of the present
specification are described in detail below with reference to the accompanying drawings.
[0024] FIG. 1 is a flowchart illustrating an example process 100 of a video retrieval method
according to an implementation of the present specification.

[0025] As shown in FIG. 1, in 110, a video frame in a video to be matched can be obtained.
[0026] In an implementation of the present specification, the video to be matched is a video
used to match a video in a video database. In an example, the video to be matched can be a
video to be stored in the video database. Before the video to be matched is stored, videos in
the video database can be retrieved based on the video to be matched, to determine whether
there is a video in the video database that is the same as or similar to the video to be matched.
If no, the video to be matched can be stored in the video database; or if yes, the video to be
matched cannot be stored in the video database.

[0027] In an example, the video to be matched can be a newly captured video. According to
the solutions provided in an implementation of the present specification, it is determined
whether the newly captured video to be matched matches a video in the video database. When
the newly captured video to be matched matches a video in the video database, it can be
determined that the video to be matched is a duplicated video, and the video to be matched
can be discarded; or when the newly captured video to be matched does not match a video in
the video database, the video to be matched can be stored in the video database.

[0028] In an application scenario, for a service promotion job, to restore the job process and
prove the authenticity of the job, the job process can be photographed to generate a job scene
video. In an example, the video to be matched is a merchant scene video during the service
promotion job. When the video to be matched matches a video in the video database, it can be
determined that the video to be matched and the matched video are job scene videos for the

same merchant.
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[0029] In an example, a promoted service is a code service, including a payment code, a red
envelope code, or the like. A service promoter promotes the code service to merchants, and
the service promoter can be commissioned after the code service is successfully promoted. To
avoid falsification of service promotion, authentication needs to be performed on the service
promotion process by using a video. The generated video is the video to be matched in the
present specification. When the generated video matches a video in the video database, it can
be determined that the two videos are videos for performing code service promotion for the
same merchant, so that it can be further determined that there is a possibility of duplication or
falsification of the code service promotion job reflected by the generated video. Therefore, it
is unnecessary to perform commissioning for the current code service promotion job.

[0030] In an implementation of the present specification, the obtained video frame can be
each video frame in the video to be matched, in other words, each video frame in the video to
be matched can be processed according to the method of this implementation of the present
specification, so that video retrieval can be performed based on each video frame in the video
to be matched.

[0031] In an example, a plurality of video frames included in the video to be matched can be
sampled, and the sampled video frames are used as obtained video frames. In an example,
sampling methods can include random sampling, image sampling performed at an interval of
a specified number of video frames, and the like. Because the sampling processing is
performed, only some video frames in the video to be matched are processed, so that the
processing amount for the video to be matched is reduced.

[0032] In 120, an image feature and a text feature can be extracted from the video frame.
[0033] In an implementation of the present specification, the extracted image feature and
text feature belong to the same video frame. In an example, a machine learning model can be
trained, so that for an input image, the machine learning model can simultaneously extract an
image feature and a text feature in the image. Therefore, the machine learning model can be
used to perform image feature extraction and text feature extraction on the video frame. The
machine learning model can be a deep learning model.

[0034] In an example, two different models can be used to extract an image feature and a
text feature respectively. For example, an image encoder can be used to perform image
feature extraction on the video frame to obtain the image feature of the video frame, and a text
encoder can be used to perform text feature extraction on the video frame to obtain the text
feature in the video frame. The image encoder is trained to extract the image feature, and the

text encoder is trained to extract the text feature. The image encoder can be a
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convolution-based image classification network such as ResNet, VGG, or DenseNet, or can
be a transformer-based image classification network such as ViT or T2T-ViT. The text
encoder can be a transformer-based network such as Bert or RoBERTa, or can be an
RNN-based network such as LSTM or Bi-LSTM.

[0035] In an example, for text feature extraction, the video frame can be preprocessed to
obtain text information in the video frame before text feature extraction is performed on the
video frame by using the text encoder, and then text feature extraction is performed on the
obtained text information by using the text encoder. In an example of preprocessing, text
detection can be performed on the video frame to obtain the text information included in the
video frame. The obtained text information can include character information such as Chinese
and English presented in the video frame. In an example, text detection methods can include
the method of the machine learning model, to be specific, the trained machine learning model
can detect and recognize the input image and output the recognized text information.

[0036] In an example, the text information is obtained from the video frame before text
feature extraction, so that the text encoder only needs to perform text feature extraction on the
input text information, thereby improving the efficiency of text feature extraction. Further, for
the text encoder, compared with extracting the text feature from the input image, extracting
the text feature from the input text information needs a simpler network while the precision of
text feature extraction is ensured.

[0037] In an example, the video to be matched can be a video for a merchant scene, the
merchant scene can include a portal of a merchant, and the portal can include a signboard of
the merchant. In an example, text detection can be performed on the signboard included in the
video frame to obtain text information in the signboard.

[0038] In an example, the signboard is recognized to determine the merchant that the video
to be matched is targeted. When a plurality of videos for the same merchant are retrieved
during video retrieval, it can be determined that the plurality of videos are duplicated, so that
it can be determined that a problem of a plurality of service promotions for the same merchant
occurs.

[0039] In an example, positioning detection can be performed on the signboard included in
the video frame by using a signboard detection model, to obtain a signboard display area. The
signboard detection model can be trained to perform positioning detection on the signboard in
the image to determine a location of the signboard in the image. Input of the signboard
detection model can include the image, and corresponding output can be the display area of

the signboard in the input image.
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[0040] After the signboard display area is obtained, text recognition can be performed on the
signboard display area to obtain the text information. In an example, text recognition can be
performed on the signboard display area through optical character recognition (OCR). In an
example, text recognition can be performed on the signboard display area by using a character
recognition model, and the character recognition model is trained to recognize various types
of characters such as Chinese and English.

[0041] In an example, the signboard in the video frame is positioned to obtain the signboard
display area. As such, text recognition only needs to be performed on the signboard display
area, and text recognition does not need to be performed on areas other than the signboard
display area in the video frame, so that the data amount of text recognition is reduced, and the
efficiency of text recognition is improved.

[0042] In 130, the image feature and the text feature are fused based on a center variable to
obtain a fused feature.

[0043] In an implementation of the present specification, there can be a plurality of center
variables. For example, there can be eight center variables. Each center variable is used to
represent one corresponding cluster center, and cluster centers represented by different center
variables are different. Clusters can be obtained through data training, and each cluster has
one cluster center. Therefore, the corresponding center variable can be obtained through data
training. A cluster center of each cluster can be used to represent a type feature represented by
the cluster.

[0044] In high-dimensional space, each feature can be represented by one space point, a
plurality of space points corresponding to a plurality of features of the same type can
constitute one cluster, the center of the cluster can be used as a cluster center, and a spatial
location where the cluster center is located is a spatial location represented by a corresponding
center variable. In an example, the center variable corresponding to the cluster center can be
obtained by averaging space points corresponding to feature points included in the cluster.
[0045] The image feature and the text feature are features of different modes. In the
high-dimensional space, space points corresponding to features of different modes are far
away from each other, and a distance between the space points can represent the association
between corresponding features. A larger distance indicates a higher association, and a
smaller distance indicates a lower association.

[0046] The center variable used to represent the cluster center can be used to associate
features of different modes of the same video. In an example, the center variable can be used

to associate features of different modes of the same video frame. For example, if the
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association exists between an image feature and a text feature belonging to the same video
frame, the image feature and the text feature of the same video frame can be associated by
using the center variable, so that an association feature between the image feature and the text
feature of the video frame is obtained.

[0047] FIG. 2 is a flowchart illustrating an example process 200 of feature fusion according
to an implementation of the present specification.

[0048] As shown in FIG. 2, in 131, an image feature and a text feature can be aligned by
using a center variable to obtain an aligned image feature and an aligned text feature.

[0049] In an example, the image feature and the text feature can be aligned by using the
center variable respectively, to be specific, feature alignment is performed on the image
feature and a cluster center represented by the center variable, and feature alignment is
performed on the text feature and the cluster center represented by the center variable. As
such, both the image feature and the text feature are aligned with the cluster center
represented by the center variable, so that the image feature and the text feature are aligned.
[0050] FIG. 3 is a flowchart illustrating an example 300 of alignment of an image feature
and a text feature according to an implementation of the present specification.

[0051] As shown in FIG. 3, in 131-1, the image feature can be aligned by using an image
decoder and using a cluster center represented by a center variable as a reference, to obtain an
aligned image feature.

[0052] The image decoder can include an attention mechanism network and a feedforward
neural network, and the image decoder can include one or more attention mechanism
networks. For example, each image decoder can include two attention mechanism networks,
one of which is a mask self-attention mechanism network and the other is a self-attention
mechanism network.

[0053] In an example, the image feature and the center variable can be input to the image
decoder, and the image decoder outputs the image feature aligned with the cluster center
represented by the center variable.

[0054] In an example, after the image feature and the center variable are input to the image
decoder, a first distance at which an image feature vector corresponding to the image feature
is mapped to the cluster center represented by the center variable can be calculated in the
image decoder. When there are a plurality of center variables, first distances at which the
image feature vector is mapped to cluster centers represented by the center variables can be
calculated respectively. First distances at which the image feature vector is mapped to

different cluster centers can be different.
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[0055] Then an image feature weight is determined based on each first distance. One image
feature weight can be determined correspondingly based on each first distance. For each
image feature, first distances of the number that is the same as the number N of center
variables can be obtained, so that N image feature weights can be obtained accordingly. When
the image feature weights are calculated, the obtained image feature weights can be
normalized, so that the sum of obtained image feature weights is equal to 1.

[0056] Then the aligned image feature is obtained based on the obtained image feature
weight and the image feature. Specifically, the image feature weight can be multiplied by the
image feature vector corresponding to the image feature, and the image feature represented by
the obtained image feature vector is the aligned image feature.

[0057] For example, the feature alignment process of the image feature can be represented

by the following equation:

Z; = softmax (%) (EWy) (1),

where Z. represents the aligned image feature, (. represents the center variable input to

the image decoder, E represents the image feature input to the image decoder, W,, Wy,
and Wy represent parameters in the image decoder, Wy, Wy, and W, are matrices, /dg

represents a constant, and softmax is used for normalizing the image feature vectors.
[0058] In 131-3, the text feature can be aligned by using a text decoder and using the cluster
center represented by the center variable as a reference, to obtain an aligned text feature.
[0059] The text decoder can include an attention mechanism network and a feedforward
neural network, and the text decoder can include one or more attention mechanism networks.
For example, each text decoder can include two attention mechanism networks, one of which
is a mask self-attention mechanism network and the other is a self-attention mechanism
network.

[0060] In an example, the text feature and the center variable can be input to the text decoder,
and the text decoder outputs the text feature aligned with the cluster center represented by the
center variable. Parameters can be shared between the text decoder and the image decoder. In
an example, the text decoder and the image decoder can be two independent decoders, or can
be the same decoder.

[0061] In an example, after the text feature and the center variable are input to the text
decoder, a second distance at which a text feature vector corresponding to the text feature is
mapped to the cluster center represented by the center variable can be calculated in the text
decoder. When there are a plurality of center variables, second distances at which the text
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feature vector is mapped to cluster centers represented by the center variables can be
calculated respectively. Second distances at which the text feature vector is mapped to
different cluster centers can be different.

[0062] Then a text feature weight is determined based on each second distance. One text
feature weight can be determined correspondingly based on each second distance. For each
text feature, second distances of the number that is the same as the number N of center
variables can be obtained, so that N text feature weights can be obtained accordingly. When
the text feature weights are calculated, the obtained text feature weights can be normalized, so
that the sum of obtained text feature weights is equal to 1.

[0063] Then the aligned text feature is obtained based on the obtained text feature weight
and the text feature. Specifically, the text feature weight can be multiplied by the text feature
vector corresponding to the text feature, and the text feature represented by the obtained text
feature vector is the aligned text feature.

[0064] For example, the feature alignment process of the text feature can be represented by
the equation (1). In this case, in the equation (1), Z. represents the aligned text feature, Q.

represents the center variable input to the text decoder, E represents the text feature input to

the text decoder, Wy, Wy, and Wy represent parameters in the text decoder, W,, Wy, and

W, are matrices, ./dg represents a constant, and softmax is used for normalizing the

text feature vectors.

[0065] It should be noted that an operation sequence of 131-1 and 131-3 can be unlimited.
The operation of 131-1 can be performed before the operation of 131-3, as shown in FIG. 3;
or the operation of 131-3 can be performed before the operation of 131-1; or the operations of
131-1 and 131-3 can be performed simultaneously.

[0066] Returning to FIG. 2, in 133, the aligned image feature and the aligned text feature
can be fused to obtain a fused feature.

[0067] An association exists between the aligned image feature and the aligned text feature.
Therefore, the fused feature obtained after the image feature and the text feature are fused
includes not only the image feature and the text feature, but also an association feature
between the image feature and the text feature.

[0068] FIG. 4 is a schematic diagram illustrating a process of fusing an image feature and a
text feature based on a center variable according to an implementation of the present
specification. As shown in FIG. 4, an image encoder and a text encoder output an image
feature and a text features for a video frame respectively. The image feature and a center

variable are input together to an image decoder for feature alignment processing of the image
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feature, and the image decoder obtains an aligned image feature. The text feature and the
center variable are input together to a text decoder for feature alignment processing of the text
feature, and the text decoder obtains an aligned text feature. Then the aligned image feature
and the aligned text feature are input to a feature fusion apparatus. The feature fusion
apparatus is configured to fuse the input features. The feature fusion apparatus outputs the
fused feature including the image feature, the text feature, and an association feature between
the image feature and the text feature.

[0069] Returning to FIG. 1, in 140, video retrieval is performed in the video database based
on the fused feature to determine a video in the video database that matches the video to be
matched.

[0070] In an implementation of the present specification, a plurality of videos and video
features corresponding to the plurality of videos are stored in the video database. In an
application scenario of merchant scene videos, each merchant scene video is stored in the
video database, and different videos are targeted at different merchants. In an example, two
videos that match can be considered as videos for the same merchant, and two videos that do
not match can be considered as two videos for different merchants.

[0071] The fused feature of the video to be matched can be respectively compared with the
video features corresponding to the videos in the video database to determine a similarity
between the features. When the similarity is relatively high, for example, when the similarity
is greater than a similarity threshold, it can be considered that the two compared videos match.
When the similarity is relatively low, for example, when the similarity is not greater than the
similarity threshold, it can be considered that the two compared videos do not match.

[0072] In an implementation of the present specification, a similarity between two features
can be represented by the cosine of an angle, a Pearson correlation coefficient, a distance
between feature vectors, or the like. The distance between feature vectors can include a
Minkowski distance, a Euclidean distance, a Mahalanobis distance, a Hamming distance, a
Chebyshev distance, or the like.

[0073] In an example, the video to be matched is a merchant scene video during a service
promotion job, and the video database stores videos of merchants for which service promotion
has been completed. In an example, when the video matching the video to be matched is
determined from the video database, it can be determined that a merchant in the video to be
matched is a merchant for which service promotion has been completed, and therefore, the
video to be matched is not stored in the video database. In an application scenario in which

commissioning is performed based on service promotion, it can be determined that
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falsification or duplication occurs in a service promotion job in the video to be matched, and
therefore commissioning is not performed for the current service promotion job.

[0074] FIG. 5 is a block diagram illustrating an example of a video retrieval apparatus 500
according to an implementation of the present specification.

[0075] As shown in FIG. 5, the video retrieval apparatus 500 includes an image acquisition
unit 510, a feature extraction unit 520, a feature fusion unit 530, and a video retrieval unit
540.

[0076] The image acquisition unit 510 can be configured to obtain a video frame in a video
to be matched.

[0077] The feature extraction unit 520 can be configured to extract an image feature and a
text feature from the video frame.

[0078] In an example, the feature extraction unit 520 includes an image encoder, a text
detection module, and a text encoder.

[0079] The image encoder can be configured to perform image feature extraction on the
video frame to obtain the image feature of the video frame. The text detection module can be
configured to perform text detection on the video frame to obtain text information included in
the video frame. The text encoder can be configured to perform text feature extraction on the
text information to obtain a text feature corresponding to the text information.

[0080] In an example, the text detection module can be configured to perform text detection
on a signboard included in the video frame to obtain text information in the signboard.

[0081] In an example, the text detection module can be configured to perform positioning
detection on the signboard included in the video frame by using a signboard detection model,
to obtain a signboard display area; and perform text recognition on the signboard display area
to obtain text information.

[0082] The feature fusion unit 530 is configured to fuse the image feature and the text
feature based on a center variable used to represent a cluster center to obtain a fused feature.
The center variable is used to associate features of different modes of a same video.

[0083] In an example, the feature fusion unit 530 can include a feature alignment module
and a feature fusion module.

[0084] The feature alignment module can be configured to align the image feature and the
text feature by using the center variable to obtain an aligned image feature and an aligned text
feature. The feature fusion module can be configured to fuse the aligned image feature and the

aligned text feature to obtain the fused feature.
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[0085] In an example, the feature alignment module includes an image decoder and a text
decoder. The image decoder can be configured to align the image feature by using the cluster
center represented by the center variable as a reference, to obtain the aligned image feature.
The text decoder can be configured to align the text feature by using the cluster center
represented by the center variable as a reference, to obtain the aligned text feature. Parameters
are shared between the text decoder and the image decoder.

[0086] In an example, the image decoder can be further configured to calculate a first
distance at which an image feature vector corresponding to the image feature is mapped to the
cluster center represented by the center variable; determine an image feature weight based on
the first distance; and obtain the aligned image feature based on the image feature weight and
the image feature.

[0087] In an example, the text decoder can be further configured to calculate a second
distance at which a text feature vector corresponding to the text feature is mapped to the
cluster center represented by the center variable; determine a text feature weight based on the
second distance; and obtain the aligned text feature based on the text feature weight and the
text feature.

[0088] The video retrieval unit 540 can be configured to perform video retrieval in a video
database based on the fused feature to determine a video in the video database that matches
the video to be matched. A plurality of videos and video features corresponding to the
plurality of videos are stored in the video database.

[0089] The implementations of the video retrieval method and apparatus according to
implementations of the present specification are described above with reference to FIG. 1 to
FIG. 5.

[0090] The video retrieval apparatus in implementations of the present specification can be
implemented in hardware, or can be implemented in software or a combination of hardware
and software. Taking software implementation as an example, a logical apparatus is
implemented by reading, by using a processor of a device where the apparatus is located,
corresponding computer program instructions in a memory into an internal memory and
running the computer program instructions. In implementations of the present specification,
the video retrieval apparatus can be implemented by an electronic device, for example.

[0091] FIG. 6 is a block diagram illustrating an electronic device 600 for implementing a
video retrieval method according to an implementation of the present specification.

[0092] As shown in FIG. 6, the electronic device 600 can include at least one processor 610,

a memory (for example, a non-volatile memory) 620, an internal memory 630, and a
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communication interface 640, and the at least one processor 610, the memory 620, the internal
memory 630, and the communication interface 640 are connected together through a bus 650.
The at least one processor 610 executes at least one computer-readable instruction (for
example, the above element implemented in a form of software) stored or encoded in the
memory.

[0093] In an implementation, computer-executable instructions are stored in the memory,
and when the computer-executable instructions are executed, the at least one processor 610 is
enabled to obtain a video frame in a video to be matched; extract an image feature and a text
feature from the video frame; fuse the image feature and the text feature based on a center
variable used to represent a cluster center to obtain a fused feature, where the center variable
is used to associate features of different modes of a same video; and perform video retrieval in
a video database based on the fused feature to determine a video in the video database that
matches the video to be matched, where a plurality of videos and video features
corresponding to the plurality of videos are stored in the video database.

[0094] It should be understood that when the computer-executable instructions stored in the
memory are executed, the at least one processor 610 is enabled to perform the various
operations and functions described above with reference to FIG. 1 to FIG. 5 in
implementations of the present specification.

[0095] According to an implementation, a program product such as a machine-readable
medium is provided. The machine-readable medium can have instructions (for example, the
elements implemented in a form of software), and when the instructions are executed by a
machine, the machine is enabled to perform the various operations and functions described
above with reference to FIG. 1 to FIG. 5 in implementations of the present specification.
[0096] Specifically, a system or an apparatus provided with a readable storage medium can
be provided. Software program code implementing the functions in any one of the above
implementations is stored in the readable storage medium, and a computer or a processor of
the system or the apparatus is enabled to read and execute instructions stored in the readable
storage medium.

[0097] In this case, the program code read from the readable medium can implement the
functions of any one of the above implementations, and therefore, the machine-readable code
and the readable storage medium storing the machine-readable code constitute a part of the
present invention.

[0100] Computer program code needed for the various operations of the present

specification can be written in any one or more programming languages, including
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object-oriented programming languages such as Java, Scala, Smalltalk, Eiffel, JADE, Emerald,
C++, C#, VB, NET, and Python, conventional programming languages such as C, Visual
Basic 2003, Perl, COBOL 2002, PHP, and ABAP, dynamic programming languages such as
Python, Ruby, and Groovy, or other programming languages. The program code can run on a
user computer, or as an independent software package on a user computer, or partially on a
user computer and partially on a remote computer, or completely on a remote computer or
server. In the latter case, the remote computer can be connected to a user computer in any
network form, for example, a local area network (LAN) or a wide area network (WAN), or
connected to an external computer (for example, through the Internet), or in a cloud
computing environment, or used as a service, for example, a software as a service (SaaS).
[0101] Examples of the readable storage medium include a floppy disk, a hard disk, a
magneto-optical disk, an optical disk (for example, a CD-ROM, CD-R, CD-RW, a
DVD-ROM, a DVD-RAM, or DVD-RW), a magnetic tape, a non-volatile memory card, and a
ROM. Optionally, the program code can be downloaded from a server computer or from the
cloud by using a communication network.

[0102] Specific implementations of the present specification are described above. Other
implementations fall within the scope of the appended claims. In some situations, the actions
or steps described in the claims can be performed in an order different from the order in the
implementations and the desired results can still be achieved. In addition, the process depicted
in the accompanying drawings does not necessarily need a particular execution order to
achieve the desired results. In some implementations, multi-tasking and concurrent processing
is feasible or can be advantageous.

[0103] Not all the steps and units in the above processes and system structural diagrams are
mandatory, and some steps or units can be ignored as actually needed. An execution sequence
of the steps is not fixed, and can be determined as needed. The apparatus structures described
in the above implementations can be physical structures or logical structures. For example,
some units can be implemented by the same physical entity, or some units can be respectively
implemented by a plurality of physical entities, or can be jointly implemented by some
components in a plurality of independent devices.

[0104] The term "for example" used throughout the present specification means "being used
as an example, an instance, or an illustration", and does not mean "being more preferred" or
"being more advantageous" than other implementations. Specific implementations include
specific details for the purpose of providing an understanding of the described technologies.

However, these technologies can be practiced without these details. In some instances,
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well-known structures and apparatuses are shown in a form of block diagrams to avoid
obscuring the concepts of the described implementations.

[0105] Optional implementations of the present specification are described in detail above
with reference to the accompanying drawings. However, implementations of the present
specification are not limited to specific details of the above implementations. Various simple
variations of the technical solutions of implementations of the present specification can be
made within the scope of the technical concept of implementations of the present specification,
and fall within the protection scope of implementations of the present specification.

[0106] The above descriptions of the content of the present specification are provided to
enable any person of ordinary skill in the art to implement or use the content of the present
specification. Various modifications to the content of the present specification are apparent to
a person of ordinary skill in the art, and the general principles defined herein can be applied to
other variations without departing from the protection scope of the content of the present
specification. Therefore, the content of the present specification is not limited to the examples
and designs described herein, but is consistent with the widest scope in accordance with the

principles and novel features disclosed herein.
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CLAIMS

What is claimed is:

1. A method, comprising:

obtaining a video frame in a video to be matched;

automatically extracting, by a machine learning model an image feature and a text feature
from the video frame;

automatically fusing, by a machine learning model the image feature and the text feature
based on a same center variable that represents a cluster center to obtain a fused feature, the
center variable configured to associate features of different modes of a same video; and

performing video retrieval in a video database based on the fused feature to determine a

video in the video database that matches the video to be matched,

wherein the fusing the image feature and the text feature includes, for each one of the
image feature or the text feature:
determining a distance between the one of the image feature or the text feature to
the same center variable;
determining a weight of the one of the image feature or the text feature based on
the distance;
generating an aligned feature of the one of the image feature or the text feature
based on the one of the image feature or the text feature and the weight; and

generating the fused feature using the aligned feature.

2. The method according to claim 1, wherein the fusing the image feature and the text
feature based on the center variable used to represent the cluster center to obtain the fused
feature includes:

aligning the image feature and the text feature by using the center variable to obtain an
aligned image feature and an aligned text feature; and

fusing the aligned image feature and the aligned text feature to obtain the fused feature.

3. The method according to claim 2, wherein the aligning the image feature and the text
feature by using the center variable to obtain the aligned image feature and the aligned text

feature includes:

18



10

15

20

25

30

aligning the image feature by using an image decoder and using the cluster center
represented by the center variable as a reference, to obtain the aligned image feature; and

aligning the text feature by using a text decoder and using the cluster center as a reference
to obtain the aligned text feature, wherein the text decoder and the image decoder share one or

more parameters.

4. The method according to claim 3, wherein the aligning the image features by using the
image decoder and using the cluster center as a reference includes:

calculating, by using the image decoder, a first distance at which an image feature vector
corresponding to the image feature is mapped to the cluster center;

determining an image feature weight based on the first distance; and

obtaining the aligned image feature based on the image feature weight and the image

feature.

5. The method according to claim 3, wherein the aligning the text feature by using the text
decoder and using the cluster center as a reference includes:

calculating, by using the text decoder, a second distance at which a text feature vector
corresponding to the text feature is mapped to the cluster center;

determining a text feature weight based on the second distance; and

obtaining the aligned text feature based on the text feature weight and the text feature.

6. The method according to claim 1, wherein the extracting the image feature and the text
feature from the video frame includes:

performing image feature extraction on the video frame by using an image encoder, to
obtain the image feature of the video frame;

performing text detection on the video frame to obtain text information included in the
video frame; and

performing text feature extraction on the text information by using a text encoder, to obtain

a text feature corresponding to the text information.

7. The method according to claim 6, wherein the performing text detection on the video
frame to obtain the text information included in the video frame includes:
performing text detection on a signboard included in the video frame to obtain text

information in the signboard.
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8. The method according to claim 7, wherein the performing text detection on the
signboard included in the video frame to obtain the text information in the signboard includes:

performing positioning detection on the signboard included in the video frame to obtain a
signboard display area; and

performing text recognition on the signboard display area to obtain the text information.

9. A computing system comprising one or more processors and one or more memory
devices, the one or more memory devices having computer executable instructions stored
thereon, which when executed by the one or more processors enable the one or more
processors to perform acts including:

obtaining a video frame in a video to be matched;
automatically extracting, by a machine learning model, an image feature and a
text feature from the video frame;
automatically fusing, by a machine learning model, the image feature and the text
feature based on a same center variable that represents a cluster center to obtain a fused
feature, the center variable configured to associate features of different modes of a same
video; and
performing video retrieval in a video database based on the fused feature to
determine a video in the video database that matches the video to be matched,
wherein the fusing the image feature and the text feature includes, for each one of
the image feature or the text feature:
determining a distance between the one of the image feature or the text feature
to the same center variable;
determining a weight of the one of the image feature or the text feature based on
the distance;
generating an aligned feature of the one of the image feature or the text feature
based on the one of the image feature or the text feature and the weight; and

generating the fused feature using the aligned feature.

10. The computing system according to claim 9, wherein the fusing the image feature
and the text feature based on the center variable used to represent the cluster center to obtain

the fused feature includes:
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aligning the image feature and the text feature by using the center variable to obtain

an aligned image feature and an aligned text feature; and

fusing the aligned image feature and the aligned text feature to obtain the fused feature.

11. The computing system according to claim 10, wherein the aligning the image
feature and the text feature by using the center variable to obtain the aligned image feature
and the aligned text feature includes:

aligning the image feature by using an image decoder and using the cluster center
represented by the center variable as a reference, to obtain the aligned image feature;
and

aligning the text feature by using a text decoder and using the cluster center as a
reference to obtain the aligned text feature, wherein the text decoder and the image decoder

share one or more parameters.

12. The computing system according to claim 11, wherein the aligning the image
features by using the image decoder and using the cluster center as a reference includes:

calculating, by using the image decoder, a first distance at which an image feature
vector corresponding to the image feature is mapped to the cluster center;

determining an image feature weight based on the first distance; and

obtaining the aligned image feature based on the image feature weight and the

image feature.

13.  The computing system according to claim 11, wherein the aligning the text
feature by using the text decoder and using the cluster center as a reference includes:

calculating, by using the text decoder, a second distance at which a text feature vector
corresponding to the text feature is mapped to the cluster center;

determining a text feature weight based on the second distance; and

obtaining the aligned text feature based on the text feature weight and the text feature.

14. The computing system according to claim 9, wherein the extracting the image
feature and the text feature from the video frame includes:

performing image feature extraction on the video frame by using an image encoder,
to obtain the image feature of the video frame;

performing text detection on the video frame to obtain text information included in
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the video frame; and
performing text feature extraction on the text information by using a text encoder,

to obtain a text feature corresponding to the text information.

15. The computing system according to claim 14, wherein the performing text
detection on the video frame to obtain the text information included in the video frame
includes:

performing text detection on a signboard included in the video frame to obtain

text information in the signboard.

16. The computing system according to claim 15, wherein the performing text
detection on the signboard included in the video frame to obtain the text information in the
signboard includes:

performing positioning detection on the signboard included in the video frame to obtain
a signboard display area; and

performing text recognition on the signboard display area to obtain the text information.

17. A non-transitory storage medium having computer executable instructions stored
thereon, the computer executable instructions, when executed by the one or more processors,
configure the one or more processors to perform actions comprising: obtaining a video frame

in a video to be matched;
automatically extracting, by a machine learning model, an image feature and a
text feature from the video frame;
automatically fusing, by a machine learning model, the image feature image feature
and the text feature based on a same center variable that represents a cluster center to obtain
a fused feature, the center variable configured to associate features of different modes of a
same video; and
performing video retrieval in a video database based on the fused feature to determine
a video in the video database that matches the video to be matched,
wherein the fusing the image feature and the text feature includes, for each one of
the image feature or the text feature:
determining a distance between the one of the image feature or the text feature

to the same center variable;
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determining a weight of the one of the image feature or the text feature based
on the distance;
generating an aligned feature of the one of the image feature or the text

feature based on the one of the image feature or the text feature and the weight: and

generating the fused feature using the aligned feature.

18. The non-transitory storage medium according to claim 17, wherein the fusing
the image feature and the text feature based on the center variable used to represent the
cluster center to obtain the fused feature includes:

aligning the image feature and the text feature by using the center variable to obtain

an aligned image feature and an aligned text feature; and

fusing the aligned image feature and the aligned text feature to obtain the fused feature.

19. The non-transitory storage medium according to claim 18, wherein the aligning
the image feature and the text feature by using the center variable to obtain the aligned

image feature and the aligned text feature includes:

aligning the image feature by using an image decoder and using the cluster center
represented by the center variable as a reference, to obtain the aligned image feature; and
aligning the text feature by using a text decoder and using the cluster center as a reference to
obtain the aligned text feature, wherein the text decoder and the image decoder share one or

more parameters.

20. The non-transitory storage medium according to claim 19, wherein the aligning
the image features by using the image decoder and using the cluster center as a reference
includes:

calculating, by using the image decoder, a first distance at which an image feature
vector corresponding to the image feature is mapped to the cluster center;

determining an image feature weight based on the first distance; and

obtaining the aligned image feature based on the image feature weight and the

image feature.
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