CODE TABLE UPDATING METHOD, APPARATUS, AND
DEVICE, AND STORAGE MEDIUM

[0001] The present disclosure claims priority to Chinese Patent Application No. 202210855856.1,

filed on July 19, 2022, the disclosure of which is herein incorporated by reference in its entirety.

TECHNICAL FIELD
[0002] Embodiments of the present disclosure relate to the technical field of video processing, in
particular, relate to a method, apparatus, and device for updating a code table, and a storage

medium.

BACKGROUND

[0003] With the rapid development of information technologies, video applications, for example,
live streaming, video on demand, and short videos have a profound influence on popular lives.
Since different video sources may adopt different encoding standards, a video service provider has
a large amount of user groups, and different users have different terminal (for example, mobile
phones or set-top boxes) processing capabilities and different network bandwidth conditions, the
video service provider often transcodes the video source to meet requirements of different user
groups.

[0004] The video transcoding refers to a process of recompressing compressed and encoded video
streams based on another (or more) encoding format, and the transcoding may change parameters,
for example, a video resolution, a code rate, a frame rate, and a frame structure, such that a video
may meet the requirements of different user groups. At present, the traditional video transcoding
usually adopts a "one-to-more" method. That is, a source video is transcoded into a series of videos
with different code rates and resolutions based on a set of fixed code tables, and then the video at
a corresponding definition level is distributed based on conditions of the terminal device and
network of the user. The fixed code table ensures that most video contents have great quality in
the case of a limited code rate. However, the flexibility of the scheme of the fixed code table is
low, the code rate and the resolution is prone to incompatibility, such that the user experience for

playing back the video is affected.



SUMMARY
[0005] Embodiments of the present disclosure provide a method, apparatus, and device for
updating a code table, and a storage medium to solve a technical problem that the user experience
for playing back the video is affected by incompatibility between the code rate and the resolution
due to low flexibility of the scheme of the fixed code table in some practices, such that the
flexibility of determining the code table and the user experience for playing back the video are
improved.
[0006] In a first aspect, the embodiments of the present disclosure provide a method for updating
a code table. The method includes:
[0007] acquiring source stream video data;
[0008] inputting the source stream video data into a trained preference perception model, wherein
the preference perception model analyzes the source stream video data and outputs a video quality
distribution table, the video quality distribution table recording prediction preference probabilities
corresponding to combinations of different second video code rates and second video resolutions
therein; and
[0009] updating the code table based on the video quality distribution table, wherein the code table
records combinations of first video code rates and first video resolutions at different video
definition levels.
[0010] In a second aspect, the embodiments of the present disclosure provide an apparatus for
updating a code table. The apparatus includes a data acquiring module, a data analyzing module,
and a code table updating module, wherein
[0011] the data acquiring module is configured to acquire source stream video data;
[0012] the data analyzing module is configured to input the source stream video data into a trained
preference perception model, wherein the preference perception model analyzes the source stream
video data and outputs a video quality distribution table, the video quality distribution table
recording prediction preference probabilities corresponding to combinations of different second
video code rates and second video resolutions therein; and
[0013] the code table updating module is configured to update the code table based on the video
quality distribution table, wherein the code table records combinations of first video code rates and

first video resolutions at different video definition levels.



[0014] In a third aspect, the embodiments of the present disclosure provide a device for updating
a code table. The device includes: a memory and one or more processors.

[0015] The memory is configured to store one or more programs.

[0016] The one or more processors, when loading and running the one or more programs, are
caused to perform the method for updating the code table as defined in the first aspect.

[0017] In a fourth aspect, the embodiments of the present disclosure provide a storage medium
storing one or more computer-executable instructions. The one or more computer-executable
instructions, when loaded and executed by a processor of a computer, cause the processor of the
computer to perform the method for updating the code table as defined in the first aspect.

[0018] In a fifth aspect, the embodiments of the present disclosure provide a computer program
product. The computer program product includes one or more computer programs stored in a
computer-readable storage medium, wherein a processor, when loading and running the one or
more computer programs, is caused to perform the method for updating the code table as defined
in the first aspect.

[0019] According to the embodiments of the present disclosure, the source stream video data is
inputted into the preference perception model, the preference perception model analyzes the source
stream video data to acquire the video quality distribution table, and the combinations of the first
video code rates and the first video resolutions at different video definition levels recorded in the
code table are updated based on the prediction preference probabilities corresponding to the
combinations of different second video code rates and second video resolutions recorded in the
video quality distribution table. In this case, the acquired combinations of code rates and
resolutions are more suitable to the code table of the current source stream video data, the
flexibility of determining the code table is improved, and the user' experience for playing back the

video is effectively ensured.

BRIEF DESCRIPTION OF THE DRAWINGS
[0020] FIG. 1 is a flowchart of a method for updating a code table according to some embodiments
of the present disclosure;
[0021] FIG. 2 is a schematic diagram of a residual structure according to some embodiments of

the present disclosure;



[0022] FIG. 3 is a schematic diagram of a network structure of a preference perception model
according to some embodiments of the present disclosure;

[0023] FIG. 4 is a flowchart of another method for updating a code table according to some
embodiments of the present disclosure;

[0024] FIG. 5 is a schematic diagram of a process of determining a code rate row according to
some embodiments of the present disclosure;

[0025] FIG. 6 is a schematic structural diagram of an apparatus for updating a code table according
to some embodiments of the present disclosure; and

[0026] FIG. 7 is a schematic structural diagram of a device for updating a code table according to

some embodiments of the present disclosure.

DETAILED DESCRIPTION

[0027] For clearer descriptions of the objectives, technical solutions, and advantages of the present
disclosure, specific embodiments of the present disclosure are further described in detail
hereinafter in conjunction with the accompanying drawings. It should be understood that the
specific embodiments described herein are merely used to explain the present disclosure and are
not intend to limit the present disclosure. In addition, it shall be noted that for convenience of
description, only the portions associated with the present disclosure, rather than the entire content,
are shown in the accompanying drawings. Before detailed description of exemplary embodiments,
it should be noted that some exemplary embodiments are described as processes or methods
depicted as flowcharts. Although the flowchart describes operations (or steps) in sequence, many
of the operations may be performed in parallel, concurrently, or simultaneously. In addition, the
sequence of the operations may be rearranged. The process may be terminated when t operations
are completed, but may include additional steps that are not included in the accompanying
drawings. The process may correspond to a method, a function, a procedure, a subroutine, a
subprogram, and the like.

[0028] FIG. 1 shows a flowchart of a method for updating a code table according to some
embodiments of the present disclosure. The method for updating the code table according to the
embodiments of the present disclosure is applicable to an apparatus for updating a code table, and
the apparatus for updating the code table may be practiced in a hardware and/or software manner

and integrated into a device for updating a code table (for example, an encoding server).



[0029] The following description is given using an example where the apparatus for updating the
code table performs the method for updating the code table. Referring to FIG. 1, the method for
updating the code table includes the following processes.

[0030] In S101, source stream video data is acquired.

[0031] The source stream video data is video data before transcoding, and transcoded video data
at a plurality of video definition levels (different video definition levels correspond to
combinations of different video code rates and video resolutions) is acquired after video
transcoding is performed on the source stream video data based on a code table. The original code
table may be issued by a codec server (CS) based on a region of a user.

[0032] The video transcoding may be the process of recompressing the compressed and encoded
video stream based on another (or more) encoding format, for example, transcoding a code stream
from an H.264 format to an HEVC format. The video transcoding further changes parameters, for
example, the video code rate and the video resolution, such that the video meets different video
playing back requirements. For example, the video resolution of the source stream video is
reduced, and a high-definition video is transcoded into a low-definition video to adapt to the
decoding capability of a low-end mobile phone; or, the code rate of the source stream video is
reduced, and the volume of the video stream is reduced to adapt to a transmission scenario with
the limited network bandwidth.

[0033] In some practices, the video transcoding of the source stream video data is performed based
on a fixed code table. That is, the source stream video data is transcoded into transcoded video
data at a plurality of fixed video definition levels based on fixed combinations of code rates and
resolutions in the code table, and then the video definition levels distributed to users are determined
based on the conditions of the terminal device and network of the users. The fixed code table is
generally formulated by developers based on experience, and ensures that most video contents
have great video quality in the case of a limited code rate. However, the fixed code table is greatly
limited by application scenarios, such that video data transcoded based on the fixed code table
cannot meet the video watching requirements of different users. For example, for a high-definition
video with severe grain noise, an encoding block effect still exists in the video acquired by
transcoding using a higher code rate (for example, 5800 k), and thus a great watching experience
cannot be achieved. For a simple video (for example, a cartoon animation), a video with high

quality (for example, al080P video) is encoded without a high code rate, while the high code rate



may cause large code rate waste. In some practices, in per-title encoding scheme, a series of rate-
distortion curves (RD curves) at a given resolution are acquired by an exhaustive method, and an
optimal code table is acquired by envelopes of a plurality of rate-distortion curves. However, for
a service with a high real-time requirement (for example, live-streaming transcoding), since the
service with the high real-time requirement has a high requirement on timeliness, the code table is
not acquired by the exhaustive method, such that operability is poor. Moreover, in the encoding
scheme, a peak signal-to-noise ratio (PSNR) is determined as an indicator for measuring the video
quality, while the PSNR cannot accurately reflect subjective quality experience of the user, such
that the user experience for watching the video is difficult to ensure.

[0034] In order to solve the above technical problems, the embodiments of the present disclosure
provide a preference perception model related to video content and dynamically update the code
table, such that the modes of fixed video code rates and video resolutions in the scheme of the
fixed code table are reduced, which is more suitable to the video content and user experience and
ensures the user experience of watching the video. Meanwhile, the optimal video resolutions at
different video code rates are predicted using the deep learning preference perception model, such
that the code table is updated in real time without multiple times of encoding by the exhaustive
method, and the operability is higher. In addition, the preference of the video resolution at different
video code rates for the corresponding video content is predicted based on the subjective video
quality experience of the user, such that the code table is updated to be more suitable to the actual
user experience for watching the video.

[0035] Exemplarily, the CS provides an initial code table to a video server (VS), and the apparatus
for updating the code table in a transcoding server acquires the code table from the VS and
performs video transcoding on source stream video data provided by a terminal device (for
example, an anchor end in a video live-streaming scenario) in real time based on the code table to
acquire transcoded video data at a plurality of video definition levels (for example, ultra-definition,
high-definition, and full-high-definition). The apparatus for updating the code table acquires the
source stream video data (the source stream video data meeting the resolution requirement, for
example, the source stream video data reaching 720p) based on a set period, and provides the
acquired source stream video data to the preference perception model for analysis to determine the
optimal video resolution at each video definition level. In some embodiments, the source stream

video data is acquired based on a set period to update the code table, such that the code table is



dynamically updated in time when a user switches scenarios (for example, switching scenarios
during video live streaming) in a scenario with a high real-time requirement, and the watching
experience of the user is ensured.

[0036] In S102, the source stream video data is inputted into a trained preference perception
model, wherein the preference perception model analyzes the source stream video data and outputs
a video quality distribution table, the video quality distribution table recording prediction
preference probabilities corresponding to combinations of different second video code rates and
second video resolutions therein.

[0037] The preference perception model in the embodiments is configured to analyze the inputted
video data and output a corresponding video quality distribution table, and the video quality
distribution table records the prediction preference probabilities corresponding to the combinations
of different second video code rates and second video resolutions therein. The prediction
preference probabilities may be predicted values of the preference probabilities of the user for the
inputted video data at the combinations of different video code rates and video resolutions.
[0038] The preference perception model extracts video features by a convolutional neural
network, trains the preference perception model based on collected sample data (for example,
preference probabilities of different users for transcoded videos at combinations of different video
code rates and video resolutions in different video contents), and configures the trained preference
perception model in the apparatus for updating the code table.

[0039] Exemplarily, after the source stream video data is acquired based on the set period, the
source stream video data is inputted into the trained preference perception model. Upon receiving
the source stream video data, the preference perception model analyzes the source stream video
data and outputs a video quality distribution table. The video quality distribution table reflects
predicted values of preference probabilities of the user for combinations of different second video
code rates and second video resolutions in the source stream video data of the current content type.
[0040] In some embodiments, the preference perception model in the embodiments is acquired by
training based on perception data sets corresponding to sample video data of different content
types. That is, the sample video data in the perception data sets are used as an input and
corresponding video quality distribution (sample preference probability distribution) is used as an
output to train the preference perception model. The perception data set is constructed based on

distribution of preference degrees of human eyes for videos of different content types in the



resolution dimension, and records sample preference probabilities of the corresponding sample
video data at combinations of different third video code rates and third video resolutions. The
content type of the sample video data is indoor live streaming, outdoor live streaming, game live
streaming, screen-recording text, animation, screen-recording text, meaningless video (for
example, video of stationary scenario, of monotonous hue, or lacking details), and the like.

[0041] Exemplarily, a series of video code rate gradients B and video resolution gradients R are
defined, that is, B = {B, By, ..., By} and R = {R(, R4, ..., Ry}. A video source set V (for example,
live-streaming content video sources) of a plurality of content types is acquired, video transcoding
is performed on each video source in the video source set V based on encoding parameters of a
video code rate B; € B and a video resolution R; € R, and all possible parameter groups {B;, R;}
are traversed to acquire a transcoded video set V. In addition, a plurality of test users (for example,
ordinary video users and non-professionals) evaluate the subjective quality of transcoded videos
in the transcoded video set V1 based on the stimulus comparison adjectival categorical judgement
(SCACJ) method, and select one (or more) transcoded video with the best quality from each
parameter group {B;, Ro.n} and record the corresponding video resolution. Exemplarily, in the
case of a third video code rate gradient B = {200kbps, 300kbps, ..., 1800kbps} and a third video
resolution gradient R = {360p, 480p, 540p, 720p}, the sample preference probability distribution

is as shown in the following table:

Content type  |Resolution/ 200k 300k 500k 800k 1.2M 1.8M
code rate
Indoor live 360p 0.67 0.33 0 0 0 0
streaming 480p 0.17 0.17 0.17 0 0 0
540p 0.17 0.17 0.17 0 0.17 0.17
720p 0 0.33 0.67 1 0.83 0.83
Meaningless 360p 0.22 0.24 0.25 0.22 0.25 0.24
live streaming 480p 0.28 0.24 0.25 0.26 0.25 0.24
540p 0.22 0.24 0.25 0.26 0.25 0.29
720p 0.28 0.29 0.25 0.26 0.25 0.24
Screen- 360p 0 0 0 0 0 0
recording text 480p 0 0 0 0 0 0
540p 0 0 0 0 0 0
720p 1 1 1 1 1 1




[0042] Finally, the evaluation results of all test users are summarized, and the preference
frequency B; of each video resolution selected at a specific video code rate B;, that is, distribg, =
Dg, = {pPo,P1, -, Pn} is calculated to determine the subjective quality perception distribution of
the test users for the group of video sources. The higher the preference frequency (closer to 1), the
more the test users tending to the transcoded video with the video resolution. Therefore, for any
video source Vi € V, the label of the video quality distribution (sample preference probability
distribution) in the perception data set is finally {Vi, Dg, ..., Dg}. It should be understood that for
transcoded videos of different content types, the subjective experience of the user for different
resolutions at different code rates are different. For example, for indoor live streaming, as the video
code rate changes from low to high, the preferred video definition level of the user also changes
from a low definition level to a high definition level. For meaningless live streaming, the
preference of the user on the video definition level at various video code rates is not obvious. For
screen recording live streaming with a large number of texts, the user prefers to the video definition
level with high definition.

[0043] In some embodiments, the preference perception model in the embodiments is built based
on a residual structure, deeper features of video data are extracted through the residual structure,
and the prediction of the preference probability at combinations of different third video code rates
and third video resolutions is more accurate. In addition, the full connection layer (FC layer) of
the preference perception model in the embodiments maps the video feature vectors of the sample
video data based on a set size, and the set size is determined based on a distribution table size
corresponding to the sample video data at combinations of different third video code rates and
third video resolutions. As shown in the schematic diagram of the residual structure according to
FIG. 2, the residual structure sums the input and the output in a "short-circuit connection" method
based on a stack structure of a plurality of convolutional layers, such that the residual features of
the video data are learned online by the preference perception model during training, and for the
preference perception model, the video feature learning is easier than directly learning the original
features of the video data, thereby improving the training efficiency of the preference perception
model. As shown in the schematic diagram of the network structure the preference perception
model in FIG. 3, for a series of inputted sample video data, the preference perception model first
mines shallow features of each sample video frame (a sample video frame for feature extraction

may be extracted from the sample video data based on a set time interval) of the sample video data



through a convolutional layer (including a convolution function conv, a batch normalization
function bn, and an activation function relu), and performs a pooling operation through a maximum
pooling layer (max pool). Then, the deeper features of the sample video frame are extracted
through a plurality of stacked residual structures (residual structures 0 to N), and the pooling
operation is performed through an average pooling layer (avg pool) to acquire a 512-dimensional
feature vector. In this case, the semantic features of the video in a two-dimensional space are
extracted by the convolutional neural network of the preference perception model, the feature
vectors performs mean value calculation in the frame dimension in a mean value calculation layer
(mean by frame) to further mine the features of the video time domain, and the calculated mean
value is determined as the feature vector of the entire video segment corresponding to the sample
video data. Finally, the feature vector is mapped into a vector with a length of (M + 1) X (N + 1)
through the FC layer and just corresponds to the combination of (M + 1) third video code rates
and (N + 1) third video resolutions, and the predicted video quality distribution table is acquired
by rearranging and mapping (softmax operation) the feature vector.

[0044] In some embodiments, in the case that the preference perception model is trained, the
preference perception model utilizes a KL divergence loss function as a model loss function, and
is optimized based on a random gradient descent algorithm. Compared with a general classification
network which determines cross entropy as a loss function, in the embodiments, KL divergence is
adopted to measure a difference between predicted distribution and real distribution, and the
prediction by the preference perception model on the video quality distribution table is closer to
the real value. For example, assuming that the video quality distribution predicted by the network

of the preference perception model at the third video code rate B; is Qg, = {qo, q1, ---, qn}, and the

real video quality distribution is Pg; = {po, p1, ---, Pn}, then the KL divergence is:

Ls, = KL(PIQ) = Xolp; * log ()1
[0045] Correspondingly, a total loss of the preference perception model is:
L= Xi,Lg,
[0046] q; represents a prediction preference probability corresponding to an i-th third video
resolution corresponding to the third video code rate B;, and p; represents a real preference

probability corresponding to an i-th video resolution corresponding to the real video code rate. In

the case that the total loss of the preference perception model is within a set loss threshold, the
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preference perception model is trained completely, and the preference perception model is
configured into the apparatus for updating the code table.

[0047] In S103, the code table is updated based on the video quality distribution table, wherein
the code table records combinations of first video code rates and first video resolutions at different
video definition levels.

[0048] Exemplarily, upon determination of the video quality distribution table corresponding to
the source stream video data, the code table is updated based on the video quality distribution table,
such that the combinations of the first video code rates and the first video resolutions at different
video definition levels recorded in the code table are updated.

[0049] In some embodiments, upon update of the code table, in the case that the combinations of
the first video code rates and the first video resolutions in the code table change relative to the
combinations of the first video code rates and the first video resolutions in the previous code table,
the encoder in the transcoding server is restarted, and the video transcoding is performed based on
the updated code table. That is, the preference perception model predicts the optimal video
resolution of the video code rate corresponding to each video definition level. In the case that the
video resolution is different from the first video resolution in the original code table, the first video
resolution corresponding to the first video code rate in the original code table is replaced by the
video resolution, the encoder is restarted, and transcoding is performed based on the new first
video resolution; otherwise, the original code table is still adopted, the process returns to wait for
the next acquisition of the source stream video data, the preference perception model outputs the
video quality distribution table, and whether the code table needs to be updated is determined
again.

[0050] According to the above description, the source stream video data is inputted into the
preference perception model, the preference perception model analyzes the source stream video
data to acquire the video quality distribution table, and the combinations of the first video code
rates and the first video resolutions at different video definition levels recorded in the code table
are updated based on the prediction preference probabilities corresponding to the combinations of
different second video code rates and second video resolutions recorded in the video quality
distribution table. In this case, the acquired combinations of code rates and resolutions are more
suitable to the code table of the current source stream video data, the flexibility of determining the

code table is improved, and the user experience for playing back the video is effectively ensured.
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Meanwhile, the preference perception model is trained based on the perception data sets
corresponding to the sample video data of different content types to acquire a content-adaptive
preference perception model, such that the corresponding video quality distribution table is
flexibly output for different video contents, the subjective experience of the user on videos of
different content types is accurately predicted, and the update of the code table is more suitable for
the actual user experience.

[0051] Based on the above embodiments, FIG. 4 shows a flowchart of another method for updating
a code table according to the embodiments of the present disclosure, and the method for updating
the code table is the specification of the method for updating the code table described above.
Referring to FIG. 4, the method for updating the code table includes the following processes.
[0052] In S201, source stream video data is acquired.

[0053] In S202, the source stream video data is inputted into a trained preference perception
model, wherein the preference perception model analyzes the source stream video data and outputs
a video quality distribution table, the video quality distribution table recording prediction
preference probabilities corresponding to combinations of different second video code rates and
second video resolutions therein.

[0054] In S203, video definition levels in the code table are traversed, and code rate rows
corresponding to the video definition levels in the code table are determined from the video quality
distribution table, wherein the code rate rows include the prediction preference probabilities
corresponding to the different second video resolutions at the second video code rates.

[0055] The code table in the embodiments records combinations of the first video code rates and
the first video resolutions at different video definition levels. Exemplarily, upon acquisition of the
video quality distribution table outputted by the preference perception model, the video definition
levels in the current code table are traversed, and a code rate row corresponding to the first code
rate at the video definition levels in the current code table is determined in the above video quality
distribution table.

[0056] The code rate row is recorded in the video quality distribution table and corresponds to the
corresponding prediction preference probabilities at the different second video resolutions at the
second video code rates, and the sum of the corresponding prediction preference probabilities at

all the second video resolutions at the same code rate row is a set value (for example, 1 or 100%).
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[0057] In some embodiments, the determination of the code rate row corresponding to each video
definition level in the code table is to determine a second video code rate consistent with the first
video code rate in the code table, or a second video code rate closest to the first video code rate.
On this basis, as shown in the schematic diagram of the process of determining the code rate row
according to FIG. 5, in the case that the code rate rows corresponding to the video definition levels
in the code table are determined from the video quality distribution table in the embodiments, the
method includes the following processes.

[0058] In S2031, whether the video quality distribution table includes a second video code rate
consistent with the first video code rate in the code table is determined.

[0059] In S2032, in the case that the video quality distribution table includes the second video
code rate consistent with the first video code rate in the code table, the code rate row of the second
video code rate is determined as the code rate row corresponding to the video definition level.
[0060] In S2033, in the case that the video quality distribution table does not include the second
video code rate consistent with the first video code rate in the code table, the code rate row of a
second video code rate closest to a first video code rate corresponding to the video definition level
is determined as the code rate row corresponding to the video definition level.

[0061] Exemplarily, upon acquisition of the video quality distribution table outputted by the
preference perception model, the first video code rates corresponding to the video definition levels
in the current code table are traversed, and whether the video quality distribution table includes a
second video code rate consistent with each video code rate is determined.

[0062] For a video definition level, in the case that the video quality distribution table includes a
second video code rate consistent with the first video code rate, the code rate row corresponding
to the second video code rate is directly determined as the code rate row corresponding to the video
definition level. In the case that the video quality distribution table does not include the second
video code rate consistent with the first video code rate, the code rate row of the second video code
rate closest to the first video code rate corresponding to the video definition level is determined as
the code rate row corresponding to the video definition level. That is, the set {Bg1q, Ro1q} of the
first video code rates and the first video resolutions at the video definition levels in the current

code table are traversed, the corresponding code rate row Q = {Qg,, ..., Qg } in the video quality
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distribution table is selected, in the case that Bjq € B, Q = Qp_,,; and in the case that Byjq € B, a

code rate row closest to B, 4 1s selected from B, that is, idx = argmin|Bold - Bj| and Q = Qp,,, -
j

[0063] In S204, the combinations of the first video code rates and the first video resolutions at
different video definition levels in the code table are updated based on the corresponding code rate
TOWS.

[0064] Exemplarily, upon determination of the code rate rows corresponding to different video
definition levels in the code table, the combinations of the first video code rates and the first video
resolutions at different video definition levels in the code table are updated based on the prediction
preference probabilities corresponding to the second video resolutions in the code rate rows. For
example, the second video resolution corresponding to the maximum prediction preference
probability in the code rate row is replaced by the corresponding first video resolution in the code
table, such that the combination of the first video code rate and the first video resolution at the
corresponding video definition level in the code table is more suitable for the user experience for
watching the video.

[0065] In some embodiments, the first video resolution is updated based on the prediction
preference probability dominant in the code rate row to acquire the first video resolution that is
more consistent with the subjective experience of the user. On this basis, in the embodiments, in
the case that the combinations of the first video code rates and the first video resolutions at different
video definition levels in the code table are updated based on the corresponding code rate rows,
the method includes: determining, for different video definition levels in the code table, whether
the corresponding code rate row includes a second video resolution meeting the encoding
parameter update condition; and updating, in a case that the corresponding code rate row includes
the second video resolution meeting the encoding parameter update condition, the first video
resolution at the corresponding video definition level in the code table based on the second video
resolution.

[0066] Exemplarily, for the video definition levels in the current code table, whether the
corresponding code rate row includes the second video resolution meeting the encoding parameter
update condition is determined. Whether the code rate row includes the second video resolution
meeting the encoding parameter update condition is determined based on the maximum prediction
preference probability in the code rate row. That is, the maximum prediction preference probability

is determined from the prediction preference probabilities of the second video resolutions in the
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code rate row, and whether the maximum prediction preference probability reaches a set
probability threshold is determined. In the case that the maximum prediction preference probability
reaches the set probability threshold, the code rate row includes the second video resolution
meeting the encoding parameter update condition. In the embodiments, the conservative degree of
the code table update algorithm is controlled by setting the probability threshold, such that the
method more flexibly adapts to various application scenarios and is more flexible.

[0067] In the case that the code rate row includes the second video resolution meeting the encoding
parameter update condition, the first video resolution at the corresponding video definition level
in the code table is updated based on the second video resolution corresponding to the maximum
prediction preference probability in the code rate row. In the case that the first video resolution at
the corresponding video definition level in the code table is updated based on the second video
resolution corresponding to the maximum prediction preference probability in the code rate row,
whether the second video resolution corresponding to the maximum prediction preference
probability is consistent with the first video resolution at the corresponding video definition level
is first determined, the first video resolution does not need to be modified in the case that the
second video resolution corresponding to the maximum prediction preference probability is
consistent with the first video resolution at the corresponding video definition level, and the first
video resolution at the corresponding video definition level is modified into the second video
resolution corresponding to the maximum prediction preference probability in the case that the
second video resolution corresponding to the maximum prediction preference probability is not
consistent with the first video resolution at the corresponding video definition level. In the case
that the code rate row does not include the second video resolution meeting the encoding parameter
update condition, the first video code rate and the first video resolution at the video definition level
do not need to be modified. Upon update of all video definition levels of the code table, the encoder
is restarted in the case that the code table includes the modified first video resolution rate, , and
transcoding is performed on the source stream video data based on the updated code table. In the
case that the first video resolution rates in the code table are not modified, the current encoder and
the code table are kept to wait for the next acquisition of the source stream video data to analyze
whether to update the code table.

[0068] According to the above description, the source stream video data is inputted into the

preference perception model, the preference perception model analyzes the source stream video
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data to acquire the video quality distribution table, and the combinations of the first video code
rates and the first video resolutions at different video definition levels recorded in the code table
are updated based on the prediction preference probabilities corresponding to the combinations of
different second video code rates and second video resolutions recorded in the video quality
distribution table. In this case, the acquired combinations of code rates and resolutions are more
suitable to the code table of the current source stream video data, the flexibility of determining the
code table is improved, and the user experience for playing back the video is effectively ensured.
Meanwhile, the code rate row corresponding to each first video code rate in the code table is
flexibly determined, the first video resolution is dynamically updated based on the code rate row
corresponding to each first video code rate in the code table, and the combination of the first video
code rate and the first video resolution at each video definition level is more finely and dynamically
determined, such that the flexibility of video transcoding and the subjective quality of the video
are improved. In addition, the second video resolution meeting the encoding parameter update
condition is determined based on the comparison of the maximum prediction preference
probability and the set probability threshold, such that the optimal encoding resolution is
determined, the resolution parameters in the live-streaming transcoded code table are optimized,
the subjective quality of the online video is improved one the premise of the unchanged bandwidth,
and a great video user experience of watching the video is achieved.

[0069] FIG. 6 is a schematic structural diagram of an apparatus for updating a code table according
to some embodiments of the present disclosure. Referring to FIG. 6, the apparatus for updating the
code table includes a data acquiring module 61, a data analyzing module 62, and a code table
updating module 63.

[0070] The data acquiring module 61 is configured to acquire source stream video data; the data
analyzing module 62 is configured to input the source stream video data into a trained preference
perception model, wherein the preference perception model analyzes the source stream video data
and outputs a video quality distribution table, the video quality distribution table recording
prediction preference probabilities corresponding to combinations of different second video code
rates and second video resolutions therein; the code table updating module 63 is configured to
update the code table based on the video quality distribution table, wherein the code table records

combinations of first video code rates and first video resolutions at different video definition levels.
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[0071] According to the above description, the source stream video data is inputted into the
preference perception model, the preference perception model analyzes the source stream video
data to acquire the video quality distribution table, and the combinations of the first video code
rates and the first video resolutions at different video definition levels recorded in the code table
are updated based on the prediction preference probabilities corresponding to the combinations of
different second video code rates and second video resolutions recorded in the video quality
distribution table. In this case, the acquired combinations of code rates and resolutions are more
suitable to the code table of the current source stream video data, the flexibility of determining the
code table is improved, and the user experience for playing back the video is effectively ensured.
[0072] In some embodiments, the code table updating module 63 is specifically configured to:
[0073] traverse video definition levels in the code table, and determine code rate rows
corresponding to the video definition levels in the code table from the video quality distribution
table, wherein the code rate rows include the corresponding prediction preference probabilities
corresponding to the different second video resolutions at the second video code rates; and

[0074] update the combinations of the first video code rates and the first video resolutions at
different video definition levels in the code table based on the corresponding code rate rows.
[0075] In some embodiments, in the case of determining the code rate rows corresponding to the
video definition levels in the code table from the video quality distribution table, the code table
updating module 63 is configured to:

[0076] determine, in the case that the video quality distribution table include a second video code
rate consistent with the first video code rate in the code table, the code rate row of the second video
code rate as the code rate row corresponding to the video definition level; or

[0077] determine, in the case that the video quality distribution table does not include the second
video code rate consistent with the first video code rate in the code table, the code rate row of a
second video code rate closest to a first video code rate corresponding to the video definition level
as the code rate row corresponding to the video definition level.

[0078] In some embodiments, in the case of updating the combinations of the first video code rates
and the first video resolutions at different video definition levels in the code table based on the

corresponding code rate row, the code table updating module 63 is configured to:

17



[0079] determine, for the different video definition levels in the code table, whether the
corresponding code rate row includes a second video resolution meeting an encoding parameter
update condition; and

[0080] update, in a case that the corresponding code rate row includes the second video resolution
meeting the encoding parameter update condition, the first video resolution at the corresponding
video definition level in the code table based on the second video resolution.

[0081] In some embodiments, in the case that the maximum prediction preference probability in
the code rate row reaches a set probability threshold, the code rate row includes the second video
resolution meeting the encoding parameter update condition.

[0082] In some embodiments, the preference perception model is acquired by training based on
perception data sets corresponding to sample video data of different content types, and the
perception data sets record sample preference probabilities corresponding to the corresponding
sample video data at combinations of different third video code rates and third video resolutions.
[0083] In some embodiments, the preference perception model is built based on a residual
structure, utilizes a KL divergence loss function as a model loss function, and is optimized based
on a random gradient descent algorithm, and an FC layer of the preference perception model maps
the video feature vectors of the sample video data based on a set size, wherein the set size is
determined based on a distribution table size corresponding to the sample video data at the
combinations of the different third video code rates and third video resolutions.

[0084] It is to be noted that in the embodiments of the above apparatus for updating the code table,
division of the various units and modules are only performed based on functional logic and is not
limited to the above division as long as corresponding functions can be achieved. In addition, the
specific names of the functional units are used merely for easy differentiation and do not limit the
scope of protection of the embodiments of the present disclosure.

[0085] The embodiments of the present disclosure further provide a device for updating a code
table. The device for updating the code table can integrate the apparatus for updating the code table
in the embodiments of the present disclosure. FIG. 7 is a schematic structural diagram of a device
for updating a code table according to some embodiments of the present disclosure. Referring to
FIG. 7, the device for updating the code table includes: an input apparatus 73, an output apparatus
74, a memory 72, and one or more processors 71. The memory 72 is configured to store one or

more programs; the one or more processors 71, when loading and running the one or more
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programs, is caused to perform the method for updating the code table as defined in the above
embodiments. The apparatus and device for updating the code table and the computer provided
above are configured to perform the method for updating the code table in any one of the above
embodiments, and have corresponding functions and beneficial effects.

[0086] The embodiments of the present disclosure further provide a storage medium storing one
or more computer-executable instructions. The one or more computer-executable instructions,
when loaded and executed by a processor of a computer, cause the processor of the computer to
perform the method for updating the code table as defined in the above embodiments. In addition,
according to the storage medium storing the one or more computer-executable instructions
according to the embodiments of the present disclosure, the one or more computer-executable
instructions thereof are not limited to the method for updating the code table provided above, but
may be also used to perform related operations in the method for updating the code table in any
one of the embodiments of the present disclosure. The apparatus and device for updating the code
table and the storage medium according to the above embodiments may perform the method for
updating the code table in any one of the embodiments of the present disclosure, and for technical
details not described in detail in the above embodiments, reference may be made to the method for
updating the code table according to any one of the embodiments of the present disclosure.

In some embodiments, various aspects of the method according to the present disclosure are also
implemented in the form of a program product, which includes one or more program codes. When
the program product is loaded and run on a computer device, the one or more program codes cause
the computer device to perform the process in the methods according to the various exemplary
embodiments of the present disclosure described above. For example, the computer device
performs the method for updating the code table described in the embodiments of the present

disclosure. The program product may adopt any combination of one or more readable media.
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CLAIMS

1. A method for updating a code table, comprising:

acquiring source stream video data;

inputting the source stream video data into a trained preference perception model, wherein
the preference perception model analyzes the source stream video data and outputs a video quality
distribution table, the video quality distribution table recording prediction preference probabilities
corresponding to combinations of different second video code rates and second video resolutions
therein; and

updating the code table based on the video quality distribution table, wherein the code table
records combinations of first video code rates and first video resolutions at different video
definition levels.

2. The method for updating the code table according to claim 1, wherein updating the code
table based on the video quality distribution table comprises:

traversing video definition levels in the code table, and determining code rate rows
corresponding to the video definition levels in the code table from the video quality distribution
table, wherein the code rate rows comprise the prediction preference probabilities corresponding
to the different second video resolutions at the second video code rates; and

updating the combinations of the first video code rates and the first video resolutions at the
different video definition levels in the code table based on the corresponding code rate rows.

3. The method for updating the code table according to claim 2, wherein determining the code
rate rows corresponding to the video definition levels in the code table from the video quality
distribution table comprises:

determining, in a case that the video quality distribution table comprises a second video code
rate consistent with the first video code rate in the code table, a code rate row of the second video
code rate as a code rate row corresponding to the video definition level; or

determining, in a case that the video quality distribution table does not comprise a second
video code rate consistent with the first video code rate in the code table does, a code rate row of
a second video code rate closest to a first video code rate corresponding to the video definition

level as a code rate row corresponding to the video definition level.
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4. The method for updating the code table according to claim 2, wherein updating the
combinations of the first video code rates and the first video resolutions at the different video
definition levels in the code table based on the corresponding code rate rows comprises:

determining, for the different video definition levels in the code table, whether the
corresponding code rate row comprises a second video resolution meeting an encoding parameter
update condition; and

updating, in a case that the corresponding code rate row comprises the second video resolution
meeting the encoding parameter update condition, a first video resolution at a corresponding video
definition level in the code table based on the second video resolution.

5. The method for updating the code table according to claim 4, wherein in a case that a
maximum prediction preference probability in the code rate row reaches a set probability
threshold, the code rate row comprises the second video resolution meeting the encoding parameter
update condition.

6. The method for updating the code table according to claim 1, wherein the preference
perception model is acquired by training based on perception data sets corresponding to sample
video data of different content types, and the perception data sets record sample preference
probabilities corresponding to the corresponding sample video data at combinations of different
third video code rates and third video resolutions.

7. The method for updating the code table according to claim 6, wherein the preference
perception model is built based on a residual structure, utilizes a KL divergence loss function as a
model loss function, and is optimized based on a random gradient descent algorithm, and a full
connection layer of the preference perception model maps video feature vectors of the sample
video data based on a set size, wherein the set size is determined based on a distribution table size
corresponding to the sample video data at the combinations of the different third video code rates
and third video resolutions.

8. An apparatus for updating a code table, comprising a data acquiring module, a data
analyzing module, and a code table updating module, wherein

the data acquiring module is configured to acquire source stream video data;

the data analyzing module is configured to input the source stream video data into a trained
preference perception model, wherein the preference perception model analyzes the source stream

video data and outputs a video quality distribution table, the video quality distribution table
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recording prediction preference probabilities corresponding to combinations of different second
video code rates and second video resolutions therein; and

the code table updating module is configured to update the code table based on the video
quality distribution table, wherein the code table records combinations of first video code rates and
first video resolutions at different video definition levels.

9. A device for updating a code table, comprising: a memory and one or more processors,
wherein

the memory is configured to store one or more programs, and

wherein the one or more processors, when loading and running the one or more programs,
are caused to perform the method for updating the code table as defined in any one of claims 1 to
7.

10. A storage medium storing one or more computer-executable instructions, wherein the one
or more computer-executable instructions, when loaded and executed by a processor of a computer,
cause the processor of the computer to perform the method for updating the code table as defined
in any one of claims 1 to 7.

11. A computer program product, comprising: one or more computer programs, wherein a
processor, when loading and running the one or more computer programs, is caused to perform the

method for updating the code table as defined in any one of claims 1 to 7.
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