10

15

20

25

ENCODING METHOD AND APPARATUS, DECODING METHOD
AND APPARATUS, DEVICE, STORAGE MEDIUM, AND
COMPUTER PROGRAM

[0001] This application claims priority to Chinese Patent Application No. 202110559102.7,
filed on May 21, 2021 and entitled "ENCODING METHOD AND APPARATUS, DECODING
METHOD AND APPARATUS, DEVICE, STORAGE MEDIUM, AND COMPUTER

PROGRAM", which is incorporated herein by reference in its entirety.

[00011[0002]

TECHNICAL FIELD

{66021[0003] Embodiments of this application relate to the field of encoding and decoding
technologies, and in particular, to an encoding method and apparatus, a decoding method and

apparatus, a device, a storage medium, and a computer program.

BACKGROUND

f66063}[0004] _ An encoding and decoding technology is indispensable in media applications
such as media communication and media broadcasting. Therefore, how to perform encoding and
decoding becomes one of the concerns in the industry.

f606041[0005] A related technology proposes a method for encoding and decoding an audio
signal. In the method, when an audio signal is encoded, modified discrete cosine transform
(modified-discrete—cosine-transtorm,—-MDCT) processing is performed on a time-domain audio
signal, to obtain a frequency-domain audio signal. The frequency-domain audio signal is processed
by using an encoding neural network model, to obtain a latent variable. The latent variable
indicates a feature of the frequency-domain audio signal. Quantization processing is performed on
the latent variable, to obtain a quantized latent variable, entropy coding is performed on the
quantized latent variable, and an entropy coding result is written into a bitstream. When the audio
signal is decoded, the quantized latent variable is determined based on the bitstream, and
dequantization processing is performed on the quantized latent variable, to obtain the latent
variable. The latent variable is processed by using a decoding neural network model, to obtain the

frequency-domain audio signal, and inverse modified discrete cosine transform (rverse-meodified
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diserete-cosinetransform-IMDCT) processing is performed on the frequency-domain audio signal,
to obtain a reconstructed time-domain audio signal.

{60065}[0006] However, entropy coding is to encode elements with different probabilities by
using different quantities of bits. Therefore, for two adjacent frames of audio signals, probabilities
of occurrence of elements in latent variables corresponding to the two frames of audio signals may
be different. As a result, quantities of coding bits of the latent variables of the two frames of audio

signals are different, and a requirement for a stable encoding rate cannot be met.

SUMMARY

{6606}[0007] Embodiments of this application provide an encoding method and apparatus, a
decoding method and apparatus, a device, a storage medium, and a computer program, to meet a
requirement of an encoder for a stable encoding rate. The technical solutions are as follows.
f66674[0008] _ According to a first aspect, an encoding method is provided. The method may
be applied to a codec that does not include a context model, or may be applied to a codec that
includes a context model. Moreover, not only a latent variable generated by using to-be-encoded
media data may be scaled based on a scale factor, but also a latent variable determined by using a
context model may be scaled based on a scale factor. Therefore, the following explains and
describes the method in detail in a plurality of cases.

{6008}[0009] In a first case, the method includes the following steps: processing to-be-encoded
media data by using a first encoding neural network model, to obtain a first latent variable, where
the first latent variable indicates a feature of the to-be-encoded media data; determining a first
variable scale factor based on the first latent variable, where the first variable scale factor is used
to enable a quantity of coding bits of an entropy coding result of a second latent variable to meet
a preset encoding rate condition, and the second latent variable is obtained by scaling the first
latent variable based on the first variable scale factor; obtaining the entropy coding result of the
second latent variable; and writing the entropy coding result of the second latent variable and an
encoding result of the first variable scale factor into a bitstream.

{60091[0010] The quantity of coding bits of the entropy coding result of the second latent
variable meets the preset encoding rate condition. This ensures that a quantity of coding bits of an
entropy coding result of a latent variable corresponding to each frame of media data can meet the
preset encoding rate condition, that is, the quantity of coding bits of the entropy coding result of
the latent variable corresponding to each frame of media data can be basically consistent, instead
of dynamically changing, thereby meeting a requirement of an encoder for a stable encoding rate.

Further, when side information (for example, a window type, a temporal noise shaping (TNS:
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Femporal-Noise—Shaping) parameter, a frequency-domain noise shaping (FDNS:—Freguency-
domain—noise-shaping) parameter, and/or a bandwidth extension (BWE:—bandwidth-extension)
parameter) needs to be transmitted, it can be ensured that the quantity of coding bits of the entropy
coding result of the latent variable corresponding to each frame of media data is basically
consistent with a quantity of coding bits of the side information, thereby meeting the requirement
of the encoder for the stable encoding rate.

{6010}[0011] The to-be-encoded media data is an audio signal, a video signal, an image, or the
like. In addition, the to-be-encoded media data may be in any form. This is not limited in this
embodiment of this application.

f6011[0012] An implementation process of processing the to-be-encoded media data by using the
first encoding neural network model is as follows: inputting the to-be-encoded media data into the
first encoding neural network model, to obtain the first latent variable output by the first encoding
neural network model; or preprocessing the to-be-encoded media data, and inputting preprocessed
media data into the first encoding neural network model, to obtain the first latent variable output
by the first encoding neural network model.

f66121[0013] In other words, the to-be-encoded media data may be used as an input of the first
encoding neural network model to determine the first latent variable, or the to-be-encoded media
data may be preprocessed and then used as an input of the first encoding neural network model to
determine the first latent variable.

f606431[0014] _ Optionally, when the to-be-encoded media data is encoded at a constant bit rate,
the meeting a preset encoding rate condition includes that the quantity of coding bits is less than
or equal to a target quantity of coding bits; the meeting a preset encoding rate condition includes
that the quantity of coding bits is less than or equal to a target quantity of coding bits, and a
difference between the quantity of coding bits and the target quantity of coding bits is less than a
bit quantity threshold; or the meeting a preset encoding rate condition includes that the quantity of
coding bits is less than or equal to a maximum quantity of coding bits of a target quantity of coding
bits.

f606141[0015] _ Optionally, when the to-be-encoded media data is encoded at a variable bit rate,
the meeting a preset encoding rate condition includes that an absolute value of a difference between
the quantity of coding bits and a target quantity of coding bits is less than a bit quantity threshold.
In other words, the meeting a preset encoding rate condition includes that the quantity of coding
bits is less than or equal to the target quantity of coding bits, and a difference between the target
quantity of coding bits and the quantity of coding bits is less than the bit quantity threshold, or, the
meeting a preset encoding rate condition includes that the quantity of coding bits is greater than or
equal to the target quantity of coding bits, and the difference between the quantity of coding bits
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and the target quantity of coding bits is less than the bit quantity threshold.

f6615}[0016] _ The target quantity of coding bits may be preset. Certainly, the target quantity of
coding bits may also be determined based on an encoding rate, and different encoding rates
correspond to different target quantities of coding bits.

fee16}[0017] In this embodiment of this application, the to-be-encoded media data may be
encoded at the constant bit rate, or the to-be-encoded media data may be encoded at the variable
bit rate.

f6617}[0018]  When the to-be-encoded media data is encoded at the constant bit rate, a quantity
of bits of the to-be-encoded media data of a current frame may be determined based on the constant
bit rate, and then a quantity of used bits of the current frame is subtracted, to obtain a target quantity
of coding bits of the current frame. The quantity of used bits may be a quantity of bits for encoding
the side information or the like. In addition, generally, side information of each frame of media
data is different. Therefore, a target quantity of coding bits of each frame of media data is usually
different.

{6018}[0019]  When the to-be-encoded media data is encoded at the variable bit rate, a bit rate
is usually specified, and an actual bit rate fluctuates around the specified bit rate. In this case, a
quantity of bits of the to-be-encoded media data of a current frame may be determined based on
the specified bit rate, and then a quantity of used bits of the current frame is subtracted, to obtain
a target quantity of coding bits of the current frame. The quantity of used bits may be a quantity of
bits for encoding the side information or the like. In some cases, side information of different
frames of media data may be different. Therefore, target quantities of coding bits of different
frames of media data are usually different.

{60191[0020] An initial quantity of coding bits may be determined based on the first latent
variable, and the first variable scale factor may be determined based on the initial quantity of
coding bits and the target quantity of coding bits.

{6620}[0021] The initial quantity of coding bits is a quantity of coding bits of an entropy
coding result of the first latent variable; or the initial quantity of coding bits is a quantity of coding
bits of an entropy coding result of a first latent variable scaled based on a first initial scale factor.
The first initial scale factor may be a first preset scale factor.

{6021}[0022] An implementation process of scaling the first latent variable based on the first
initial scale factor is as follows: multiplying each element in the first latent variable by a
corresponding element in the first initial scale factor, to obtain the scaled first latent variable.
{66221[0023] It should be noted that the foregoing implementation process is merely an
example, and during actual application, another method may be used for scaling. For example,
each element in the first latent variable may be divided by a corresponding element in the first
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initial scale factor, to obtain the scaled first latent variable. A scaling method is not limited in this
embodiment of this application.

{6023}[0024] There may be a plurality of implementations of determining the first variable
scale factor based on the initial quantity of coding bits and the target quantity of coding bits. The
following describes three of the implementations.

{66241[0025] In a first implementation, when the initial quantity of coding bits is equal to the
target quantity of coding bits, the first initial scale factor is determined as the first variable scale
factor. When the initial quantity of coding bits is not equal to the target quantity of coding bits, the
first variable scale factor is determined in a first cyclic manner based on the initial quantity of
coding bits and the target quantity of coding bits.

{606251[0026 i cyclic processing of the first cyclic manner includes the following steps:
determining a scale factor of the i cyclic processing, where i is a positive integer; scaling the first
latent variable based on the scale factor of the i cyclic processing, to obtain an i"-scaled first
latent variable; determining a quantity of coding bits of an entropy coding result of the i"-scaled
first latent variable, to obtain an i quantity of coding bits; and when the i*" quantity of coding bits
meets a continuing scaling condition, performing (i+1)" cyclic processing of the first cyclic
manner; or when the i quantity of coding bits does not meet a continuing scaling condition,
terminating execution of the first cyclic manner, and determining the first variable scale factor
based on the scale factor of the i cyclic processing.

[0026}[0027] ___An implementation process of determining the scale factor of the i cyclic
processing is as follows: determining the scale factor of the i cyclic processing based on a scale
factor of (i-1)™ cyclic processing of the first cyclic manner, an (i-1)"" quantity of coding bits, and
the target quantity of coding bits. When i=1, the scale factor of the (i—1)™" cyclic processing is the
first initial scale factor, and the (i-1)™" quantity of coding bits is the initial quantity of coding bits.
f66271[0028] In this case, the continuing scaling condition includes that both the (i-1)"
quantity of coding bits and the i quantity of coding bits are less than the target quantity of coding
bits, or the continuing scaling condition includes that both the (i—1)" quantity of coding bits and
the it quantity of coding bits are greater than the target quantity of coding bits.

{6628}[0029] In other words, the continuing scaling condition includes that the it quantity of
coding bits does not exceed the target quantity of coding bits. Herein, "does not exceed" means
that a quantity of coding bits at the first (i—-1) times is always less than the target quantity of coding
bits, and the i quantity of coding bits is still less than the target quantity of coding bits.
Alternatively, a quantity of coding bits at the first (i—-1) times is always greater than the target
quantity of coding bits, and the i quantity of coding bits is still greater than the target quantity of
coding bits. Conversely, "exceeds" means that a quantity of coding bits at the first (i-1) times is
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always less than the target quantity of coding bits, and the i quantity of coding bits is greater than
the target quantity of coding bits. Alternatively, a quantity of coding bits at the first (i-1) times is
always greater than the target quantity of coding bits, and the i*" quantity of coding bits is less than
the target quantity of coding bits.

f66291[0030] ___An implementation process of determining the first variable scale factor based
on the scale factor of the i cyclic processing includes: when the it quantity of coding bits is equal
to the target quantity of coding bits, determining the scale factor of the i cyclic processing as the
first variable scale factor; or when the i" quantity of coding bits is not equal to the target quantity
of coding bits, determining the first variable scale factor based on the scale factor of the i" cyclic
processing and a scale factor of (i—1)™ cyclic processing of the first cyclic manner.

{60306}[0031] In other words, the scale factor of the i" cyclic processing is a scale factor
obtained for the last time in the first cyclic manner, and the i" quantity of coding bits is a quantity
of coding bits obtained for the last time. When the quantity of coding bits obtained for the last time
is equal to the target quantity of coding bits, the scale factor obtained for last time is determined
as the first variable scale factor. When the quantity of coding bits obtained for the last time is not
equal to the target quantity of coding bits, the first variable scale factor is determined based on
scale factors obtained for the last two times.

f6631}[0032]  An implementation process of determining the first variable scale factor based
on the scale factor of the i cyclic processing and the scale factor of the (i—1)™ cyclic processing
of the first cyclic manner includes: determining an average value of the scale factor of the i cyclic
processing and the scale factor of the (i-1)™ cyclic processing, and determining the first variable
scale factor based on the average value.

{6032}[0033] The average value may be directly determined as the first variable scale factor,
or the average value may be multiplied by a preset constant to obtain the first variable scale factor.
Optionally, the constant may be less than 1.

{6033}[0034] Certainly, the implementation process of determining the first variable scale
factor based on the scale factor of the i cyclic processing and the scale factor of the (i-1)" cyclic
processing of the first cyclic manner may further be as follows: determining the first variable scale
factor in a second cyclic manner based on the scale factor of the it cyclic processing and the scale
factor of the (i-1)™ cyclic processing.

{60341[0035] In an example, j™ cyclic processing of the second cyclic manner includes the
following steps: determining a third scale factor of the j™ cyclic processing based on a first scale
factor of the j" cyclic processing and a second scale factor of the j™" cyclic processing, where when
j is equal to 1, the first scale factor of the j™ cyclic processing is one of the scale factor of the i
cyclic processing and the scale factor of the (i-1)™ cyclic processing, the second scale factor of the
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j™ cyclic processing is the other one of the scale factor of the it cyclic processing and the scale
factor of the (i-1)"™ cyclic processing, the first scale factor of the j™ cyclic processing corresponds
to a j first quantity of coding bits, the second scale factor of the j cyclic processing corresponds
to a j™ second quantity of coding bits, the j™ first quantity of coding bits is a quantity of coding
bits of an entropy coding result of a first latent variable scaled based on the first scale factor of the
j™ cyclic processing, the j™ second quantity of coding bits is a quantity of coding bits of an entropy
coding result of a first latent variable scaled based on the second scale factor of the j" cyclic
processing, and the j™" first quantity of coding bits is less than the j second quantity of coding bits;
obtaining a j™" third quantity of coding bits, where the j™ third quantity of coding bits is a quantity
of coding bits of an entropy coding result of a first latent variable scaled based on the third scale
factor of the j™ cyclic processing; and if the j third quantity of coding bits does not meet a
continuing cycle condition, terminating execution of the second cyclic manner, and determining
the third scale factor of the j™ cyclic processing as the first variable scale factor; if the j third
quantity of coding bits meets a continuing cycle condition, and is greater than the target quantity
of coding bits and less than the j second quantity of coding bits, performing (j+1)" cyclic
processing of the second cyclic manner by using the third scale factor of the j™ cyclic processing
as a second scale factor of the (j+1)™ cyclic processing and using the first scale factor of the j*
cyclic processing as a first scale factor of the (j+1)™ cyclic processing; or if the j* third quantity
of coding bits meets a continuing cycle condition, and is less than the target quantity of coding bits
and greater than the j™ first quantity of coding bits, performing (j+1)™" cyclic processing of the
second cyclic manner by using the third scale factor of the j™ cyclic processing as a first scale
factor of the (j+1)™ cyclic processing and using the second scale factor of the j* cyclic processing
as a second scale factor of the (j+1)™ cyclic processing.

{6635}[0036] In another example, j" cyclic processing of the second cyclic manner includes
the following steps: determining a third scale factor of the j cyclic processing based on a first
scale factor of the j™ cyclic processing and a second scale factor of the j™ cyclic processing, where
when j is equal to 1, the first scale factor of the j cyclic processing is one of the scale factor of
the i'" cyclic processing and the scale factor of the (i—1)™ cyclic processing, the second scale factor
of the j™ cyclic processing is the other one of the scale factor of the i cyclic processing and the
scale factor of the (i-1)" cyclic processing, the first scale factor of the j™ cyclic processing
corresponds to a j™ first quantity of coding bits, the second scale factor of the j™ cyclic processing
corresponds to a j" second quantity of coding bits, the j" first quantity of coding bits is less than
the j™ second quantity of coding bits, and j is a positive integer; obtaining a j®" third quantity of
coding bits, where the j™ third quantity of coding bits is a quantity of coding bits of an entropy
coding result of a first latent variable scaled based on the third scale factor of the j™ cyclic
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processing; and if the j" third quantity of coding bits does not meet a continuing cycle condition,
terminating execution of the second cyclic manner, and determining the third scale factor of the j*
cyclic processing as the first variable scale factor; if j reaches a maximum quantity of cycles and
the j™ third quantity of coding bits meets a continuing cycle condition, terminating execution of
the second cyclic manner, and determining the first variable scale factor based on the first scale
factor of the j cyclic processing; if j does not reach a maximum quantity of cycles, and the j™
third quantity of coding bits meets a continuing cycle condition, and is greater than the target
quantity of coding bits and less than the j" second quantity of coding bits, performing (j+1)™ cyclic
processing of the second cyclic manner by using the third scale factor of the j™ cyclic processing
as a second scale factor of the (j+1)™ cyclic processing and using the first scale factor of the j™
cyclic processing as a first scale factor of the (j+1)™ cyclic processing; or if j does not reach a
maximum quantity of cycles, and the j™ third quantity of coding bits meets a continuing cycle
condition, and is less than the target quantity of coding bits and greater than the j™ first quantity of
coding bits, performing (j+1)"" cyclic processing of the second cyclic manner by using the third
scale factor of the j™ cyclic processing as a first scale factor of the (j+1)™ cyclic processing and
using the second scale factor of the j cyclic processing as a second scale factor of the (j+1)" cyclic
processing.

{6036}[0037] An implementation process of determining the third scale factor of the j™ cyclic
processing based on the first scale factor of the j™ cyclic processing and the second scale factor of
the j" cyclic processing includes: determining an average value of the first scale factor of the j
cyclic processing and the second scale factor of the j" cyclic processing, and determining the third
scale factor of the j™ cyclic processing based on the average value. In an example, the average
value may be directly determined as the third scale factor of the j™ cyclic processing, or the average
value may be multiplied by a preset constant to obtain the third scale factor of the j" cyclic
processing. Optionally, the constant may be less than 1.

{66374[0038] In addition, an implementation process of obtaining the j™ third quantity of
coding bits includes: scaling the first latent variable based on the third scale factor of the j" cyclic
processing to obtain a scaled first latent variable, and performing quantization processing on the
scaled first latent variable to obtain a quantized first latent variable; and performing entropy coding
on the quantized first latent variable, and counting a quantity of coding bits of an entropy coding
result, to obtain the j™ third quantity of coding bits.

f60638}[0039]  When the to-be-encoded media data is encoded at a constant bit rate, an
implementation process of determining the first variable scale factor based on the first scale factor
of the j™ cyclic processing includes: determining the first scale factor of the j™ cyclic processing
as the first variable scale factor. When the to-be-encoded media data is encoded at a variable bit
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rate, an implementation process of determining the first variable scale factor based on the first
scale factor of the j cyclic processing includes: determining a first difference between the target
quantity of coding bits and the j* first quantity of coding bits, and determining a second difference
between the j second quantity of coding bits and the target quantity of coding bits; and if the first
difference is less than the second difference, determining the first scale factor of the j™ cyclic
processing as the first variable scale factor; if the second difference is less than the first difference,
determining the second scale factor of the j cyclic processing as the first variable scale factor; or
if the first difference is equal to the second difference, determining the first scale factor of the jt"
cyclic processing as the first variable scale factor, or determining the second scale factor of the j™
cyclic processing as the first variable scale factor.

{6039}[0040] _ When the to-be-encoded media data is encoded at a constant bit rate, the
continuing cycle condition includes that the j™ third quantity of coding bits is greater than the target
quantity of coding bits, or the continuing cycle condition includes that the j" third quantity of
coding bits is less than the target quantity of coding bits, and a difference between the target
quantity of coding bits and the j* third quantity of coding bits is greater than a bit quantity threshold.
When the to-be-encoded media data is encoded at a variable bit rate, the continuing cycle condition
includes that an absolute value of a difference between the target quantity of coding bits and the
j™ third quantity of coding bits is greater than a bit quantity threshold. In other words, the
continuing cycle condition includes that the j™ third quantity of coding bits is greater than the target
quantity of coding bits, and a difference between the j* third quantity of coding bits and the target
quantity of coding bits is greater than the bit quantity threshold, or the continuing cycle condition
includes that the j™ third quantity of coding bits is less than the target quantity of coding bits, and
the difference between the target quantity of coding bits and the j™ third quantity of coding bits is
greater than the bit quantity threshold.

{606463}[0041] In a second implementation, when the initial quantity of coding bits is equal to
the target quantity of coding bits, a first initial scale factor is determined as the first variable scale
factor. When the initial quantity of coding bits is not equal to the target quantity of coding bits, the
first variable scale factor is determined according to the foregoing first implementation. However,
a difference from the foregoing first implementation lies in that, when the initial quantity of coding
bits is less than the target quantity of coding bits, a scale factor of (i—1)™ cyclic processing of the
first cyclic manner is scaled based on a first step, to obtain the scale factor of the i cyclic
processing. In this case, the continuing scaling condition includes that the i quantity of coding
bits is less than the target quantity of coding bits. When the initial quantity of coding bits is greater
than the target quantity of coding bits, a scale factor of (i-1)" cyclic processing of the first cyclic
manner is scaled based on a second step, to obtain the scale factor of the i cyclic processing. In
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this case, the continuing scaling condition includes that the i" quantity of coding bits is greater
than the target quantity of coding bits.

{6041}[0042] That a scale factor of (i—1)" cyclic processing of the first cyclic manner is scaled
based on a first step may refer to increasing the scale factor of the (i-1)" cyclic processing based
on the first step, and that a scale factor of (i-1)" cyclic processing of the first cyclic manner is
scaled based on a second step may refer to decreasing the scale factor of the (i-1)" cyclic
processing based on the second step.

f606421[0043] _ The increasing processing and the decreasing processing may be linear or non-
linear. For example, a sum of the scale factor of the (i-1)"" cyclic processing and the first step may
be determined as the scale factor of the i" cyclic processing, or a difference between the scale
factor of the (i—1)™" cyclic processing and the second step may be determined as the scale factor of
the it cyclic processing.

{60643}[0044] It should be noted that the first step and the second step may be preset, and the
first step and the second step may be adjusted based on different requirements. In addition, the
first step may be equal to or unequal to the second step.

{606441[0045] In a third implementation, when the initial quantity of coding bits is less than or
equal to the target quantity of coding bits, a first initial scale factor is determined as the first
variable scale factor. When the initial quantity of coding bits is greater than the target quantity of
coding bits, the first variable scale factor may be determined according to the foregoing first
implementation. Alternatively, the first variable scale factor may be determined when the initial
quantity of coding bits is greater than the target quantity of coding bits in the foregoing second
implementation.

{6045}[0046] In a second case, on the basis of the first case, the method further includes the
following steps: obtaining an entropy coding result of a third latent variable, where the third latent
variable is determined based on the second latent variable by using a context model, and the third
latent variable indicates a probability distribution of the second latent variable; and writing the
entropy coding result of the third latent variable into the bitstream. A total quantity of coding bits
of the entropy coding result of the second latent variable and coding bits of the entropy coding
result of the third latent variable meets the preset encoding rate condition.

{60461[0047] The determining a first variable scale factor based on the first latent variable
includes: determining an initial quantity of coding bits based on the first latent variable; and
determining the first variable scale factor based on the initial quantity of coding bits and a target
quantity of coding bits.

f66474[0048]  There may be two manners of determining the initial quantity of coding bits
based on the first latent variable. The following separately describes the manners.
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{6048}[0049] In a first implementation, a corresponding initial quantity of context coding bits
and an initial entropy coding model parameter are determined based on the first latent variable by
using a context model, a quantity of coding bits of an entropy coding result of the first latent
variable is determined based on the initial entropy coding model parameter, to obtain a basic initial
quantity of coding bits, and the initial quantity of coding bits is determined based on the initial
quantity of context coding bits and the basic initial quantity of coding bits.

{60491[0050] The context model includes a context encoding neural network model and a
context decoding neural network model. An implementation process of determining, based on the
first latent variable by using the context model, the corresponding initial quantity of context coding
bits and the initial entropy coding model parameter includes: processing the first latent variable by
using the context encoding neural network model, to obtain a fifth latent variable, where the fifth
latent variable indicates a probability distribution of the first latent variable; determining an
entropy coding result of the fifth latent variable, and using a quantity of coding bits of the entropy
coding result of the fifth latent variable as the initial quantity of context coding bits; and
reconstructing the fifth latent variable based on the entropy coding result of the fifth latent variable,
and processing, by using the context decoding neural network model, the fifth latent variable
obtained through reconstruction, to obtain the initial entropy coding model parameter.
{60501[0051] In a second implementation, the first preset scale factor is used as the first initial
scale factor, the first latent variable is scaled based on the first initial scale factor, a corresponding
initial quantity of context coding bits and an initial entropy coding model parameter are determined
based on a scaled first latent variable by using a context model, and a quantity of coding bits of an
entropy coding result of the scaled first latent variable is determined based on the initial entropy
coding model parameter, to obtain a basic initial quantity of coding bits; and the initial quantity of
coding bits is determined based on the initial quantity of context coding bits and the basic initial
quantity of coding bits.

{6051}[0052] The context model includes a context encoding neural network model and a
context decoding neural network model. An implementation process of determining, based on the
scaled first latent variable by using the context model, the corresponding initial quantity of context
coding bits and the initial entropy coding model parameter includes: processing the scaled first
latent variable by using the context encoding neural network model, to obtain a sixth latent variable,
where the sixth latent variable indicates a probability distribution of the scaled first latent variable;
determining an entropy coding result of the sixth latent variable, and using a quantity of coding
bits of the entropy coding result of the sixth latent variable as the initial quantity of context coding
bits; and reconstructing the sixth latent variable based on the entropy coding result of the sixth
latent variable, and processing, by using the context decoding neural network model, the sixth
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latent variable obtained through reconstruction, to obtain the initial entropy coding model
parameter.

{6052}[0053] There may be a plurality of implementations of determining the first variable
scale factor based on the initial quantity of coding bits and the target quantity of coding bits. The
following describes three of the implementations.

{6653}[0054] In a first implementation, when the initial quantity of coding bits is equal to the
target quantity of coding bits, a first initial scale factor is determined as the first variable scale
factor. When the initial quantity of coding bits is not equal to the target quantity of coding bits, the
first variable scale factor is determined in a first cyclic manner based on the initial quantity of
coding bits and the target quantity of coding bits.

{606543[0055 i cyclic processing of the first cyclic manner includes the following steps:
determining a scale factor of the i cyclic processing, where i is a positive integer; scaling the first
latent variable based on the scale factor of the i cyclic processing, to obtain an i"-scaled first
latent variable; determining, based on the i"-scaled first latent variable by using the context model,
a corresponding i quantity of context coding bits and an i entropy coding model parameter,
determining a quantity of coding bits of an entropy coding result of the i"-scaled first latent
variable based on the i" entropy coding model parameter, to obtain an i"" basic quantity of coding
bits, and determining an i quantity of coding bits based on the i quantity of context coding bits
and the i"" basic quantity of coding bits; and when the i' quantity of coding bits meets a continuing
scaling condition, performing (i+1)™ cyclic processing of the first cyclic manner; or when the it"
quantity of coding bits does not meet a continuing scaling condition, terminating execution of the
first cyclic manner, and determining the first variable scale factor based on the scale factor of the
i cyclic processing.

{6655}[0056] In a second implementation, when the initial quantity of coding bits is equal to
the target quantity of coding bits, a first initial scale factor is determined as the first variable scale
factor. When the initial quantity of coding bits is not equal to the target quantity of coding bits, the
first variable scale factor is determined according to the foregoing first implementation. However,
a difference from the foregoing first implementation lies in that, when the initial quantity of coding
bits is less than the target quantity of coding bits, a scale factor of (i—1)" cyclic processing of the
first cyclic manner is scaled based on a first step, to obtain the scale factor of the i cyclic
processing. In this case, the continuing scaling condition includes that the i quantity of coding
bits is less than the target quantity of coding bits. When the initial quantity of coding bits is greater
than the target quantity of coding bits, a scale factor of (i—1)™ cyclic processing of the first cyclic
manner is scaled based on a second step, to obtain the scale factor of the i cyclic processing. In
this case, the continuing scaling condition includes that the i quantity of coding bits is greater
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than the target quantity of coding bits.

{6056}[0057] That a scale factor of (i—1)" cyclic processing of the first cyclic manner is scaled
based on a first step may refer to increasing the scale factor of the (i-1)™ cyclic processing based
on the first step, and that a scale factor of (i-1)" cyclic processing of the first cyclic manner is
scaled based on a second step may refer to decreasing the scale factor of the (i-1)" cyclic
processing based on the second step.

{60574[0058] The increasing processing and the decreasing processing may be linear or non-
linear. For example, a sum of the scale factor of the (i-1)"" cyclic processing and the first step may
be determined as the scale factor of the i cyclic processing, or a difference between the scale
factor of the (i—1)" cyclic processing and the second step may be determined as the scale factor of
the i cyclic processing.

{6658}[0059] It should be noted that the first step and the second step may be preset, and the
first step and the second step may be adjusted based on different requirements. In addition, the
first step may be equal to or unequal to the second step.

{66591[0060] In a third implementation, when the initial quantity of coding bits is less than or
equal to the target quantity of coding bits, a first initial scale factor is determined as the first
variable scale factor. When the initial quantity of coding bits is greater than the target quantity of
coding bits, the first variable scale factor may be determined according to the foregoing first
implementation. Alternatively, the first variable scale factor may be determined when the initial
quantity of coding bits is greater than the target quantity of coding bits in the foregoing second
implementation.

{60601[0061] In a third case, on the basis of the first case, the method further includes the
following steps: determining a second variable scale factor based on the first latent variable;
obtaining an entropy coding result of a fourth latent variable, where the fourth latent variable is
obtained by scaling a third latent variable based on the second variable scale factor, and the third
latent variable is determined based on the second latent variable by using a context model, and the
third latent variable indicates a probability distribution of the second latent variable; and writing
the entropy coding result of the fourth latent variable and an encoding result of the second variable
scale factor into the bitstream. A total quantity of coding bits of the entropy coding result of the
second latent variable and coding bits of the entropy coding result of the fourth latent variable
meets the preset encoding rate condition.

f6661}[0062] _ There may be two manners of determining the first variable scale factor and the
second variable scale factor based on the first latent variable. The manners are respectively as
follows.

{6662}[0063] In a first implementation, a corresponding initial quantity of context coding bits
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and an initial entropy coding model parameter are determined based on the first latent variable by
using the context model; a quantity of coding bits of an entropy coding result of the first latent
variable is determined based on the initial entropy coding model parameter, to obtain a basic initial
quantity of coding bits; and the first variable scale factor and the second variable scale factor are
determined based on the initial quantity of context coding bits, the basic initial quantity of coding
bits, and the target quantity of coding bits.

{6063}[0064] In a second implementation, the first preset scale factor is used as the first initial
scale factor, and a second preset scale factor is used as a second initial scale factor. The first latent
variable is scaled based on the first initial scale factor, a corresponding initial quantity of context
coding bits and an initial entropy coding model parameter are determined based on a scaled first
latent variable and the second initial scale factor by using a context model, and a quantity of coding
bits of an entropy coding result of the first latent variable is determined based on the initial entropy
coding model parameter, to obtain a basic initial quantity of coding bits. The first variable scale
factor and the second variable scale factor are determined based on the initial quantity of context
coding bits, the basic initial quantity of coding bits, and a target quantity of coding bits.
f606641[0065]  The context model includes a context encoding neural network model and a
context decoding neural network model. An implementation process of determining, based on the
scaled first latent variable and the second initial scale factor by using the context model, the
corresponding initial quantity of context coding bits and the initial entropy coding model
parameter includes: processing the scaled first latent variable by using the context encoding neural
network model, to obtain a sixth latent variable, where the sixth latent variable indicates a
probability distribution of the scaled first latent variable; scaling the sixth latent variable based on
the second initial scale factor, to obtain a seventh latent variable; determining an entropy coding
result of the seventh latent variable, and using a quantity of coding bits of the entropy coding result
of the seventh latent variable as the initial quantity of context coding bits; and reconstructing the
seventh latent variable based on the entropy coding result of the seventh latent variable, and
processing, by using the context decoding neural network model, the seventh latent variable
obtained through reconstruction, to obtain the initial entropy coding model parameter.
f060665}[0066] _ An implementation process of scaling the sixth latent variable based on the
second initial scale factor is as follows: multiplying each element in the sixth latent variable by a
corresponding element in the second initial scale factor, to obtain the seventh latent variable.
{6066}[0067] It should be noted that the foregoing implementation process is merely an
example, and during actual application, another method may be used for scaling. For example,
each element in the sixth latent variable may be divided by a corresponding element in the second
initial scale factor, to obtain the seventh latent variable. A scaling method is not limited in this
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embodiment of this application.

{6067[0068] There may be two implementation processes of determining the first variable
scale factor and the second variable scale factor based on the initial quantity of context coding bits,
the basic initial quantity of coding bits, and the target quantity of coding bits. The following
separately describes the implementation processes.

{6068}[0069] In a first implementation, the second variable scale factor is set to the second
initial scale factor, and a basic target quantity of coding bits is determined based on the target
quantity of coding bits and at least one of the basic initial quantity of coding bits and the initial
quantity of context coding bits. The first variable scale factor and a basic actual quantity of coding
bits are determined based on the second initial scale factor, the basic target quantity of coding bits,
and the basic initial quantity of coding bits, where the basic actual quantity of coding bits is a
quantity of coding bits of an entropy coding result of a first latent variable scaled based on the first
variable scale factor. A target quantity of context coding bits is determined based on the target
quantity of coding bits and the basic actual quantity of coding bits. The second variable scale factor
is determined based on the target quantity of context coding bits and the initial quantity of context
coding bits.

f66691[0070] __ An implementation process of determining the basic target quantity of coding
bits based on the target quantity of coding bits and at least one of the basic initial quantity of coding
bits and the initial quantity of context coding bits includes: subtracting the initial quantity of
context coding bits from the target quantity of coding bits, to obtain the basic target quantity of
coding bits; determining a ratio of the basic initial quantity of coding bits to the initial quantity of
context coding bits, and determining the basic target quantity of coding bits based on the ratio and
the target quantity of coding bits; or determining the basic target quantity of coding bits based on
a ratio of the target quantity of coding bits to the basic initial quantity of coding bits. Certainly, it
may be further determined by using another implementation process.

f6676}[0071] There are also three implementations of determining the first variable scale
factor based on the second initial scale factor, the basic target quantity of coding bits, and the basic
initial quantity of coding bits. The following separately describes the implementations.
fe6+1}[0072] Manner 11: When the basic initial quantity of coding bits is equal to the basic
target quantity of coding bits, the first initial scale factor is determined as the first variable scale
factor. When the basic initial quantity of coding bits is not equal to the basic target quantity of
coding bits, the first variable scale factor is determined in a first cyclic manner based on the basic
initial quantity of coding bits and the basic target quantity of coding bits.

{66723[0073 i cyclic processing of the first cyclic manner includes the following steps:
determining a scale factor of the i cyclic processing, where i is a positive integer; scaling the first
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latent variable based on the scale factor of the i cyclic processing, to obtain an i"-scaled first
latent variable; determining, based on the i""-scaled first latent variable and the second initial scale
factor by using the context model, an i quantity of context coding bits and an i* entropy coding
model parameter, determining a quantity of coding bits of an entropy coding result of the i""-scaled
first latent variable based on the i" entropy coding model parameter, to obtain an it basic quantity
of coding bits, and determining an i quantity of coding bits based on the i quantity of context
coding bits and the i'" basic quantity of coding bits; and when the i quantity of coding bits meets
a continuing scaling condition, performing (i+1)™" cyclic processing of the first cyclic manner; or
when the i quantity of coding bits does not meet a continuing scaling condition, terminating
execution of the first cyclic manner, and determining the first variable scale factor based on the
scale factor of the i cyclic processing.

f66+3}[0074] Manner 12: When the basic initial quantity of coding bits is equal to the basic
target quantity of coding bits, the first initial scale factor is determined as the first variable scale
factor. When the basic initial quantity of coding bits is not equal to the basic target quantity of
coding bits, the first variable scale factor is determined in the foregoing manner 11. However, a
difference from the foregoing manner 11 lies in that, when the basic initial quantity of coding bits
is less than the basic target quantity of coding bits, a scale factor of (i—1)™ cyclic processing of the
first cyclic manner is scaled based on a first step, to obtain the scale factor of the i cyclic
processing. In this case, the continuing scaling condition includes that the i quantity of coding
bits is less than the basic target quantity of coding bits. When the basic initial quantity of coding
bits is greater than the basic target quantity of coding bits, a scale factor of (i-1)™ cyclic processing
of the first cyclic manner is scaled based on a second step, to obtain the scale factor of the i" cyclic
processing. In this case, the continuing scaling condition includes that the i quantity of coding
bits is greater than the basic target quantity of coding bits.

{66741[0075] Manner 13: When the basic initial quantity of coding bits is less than or equal to
the basic target quantity of coding bits, the first initial scale factor is determined as the first variable
scale factor. When the basic initial quantity of coding bits is greater than the basic target quantity
of coding bits, the first variable scale factor may be determined in the foregoing manner 11.
Alternatively, the first variable scale factor may be determined when the basic initial quantity of
coding bits is greater than the basic target quantity of coding bits in the foregoing manner 12.
{8075}[0076] __Animplementation process of determining the second variable scale factor based
on the target quantity of context coding bits and the initial quantity of context coding bits is similar
to the implementation process of determining the first variable scale factor based on the basic
initial quantity of coding bits and the basic target quantity of coding bits. The following separately

describes three manners.
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fee76}[0077] Manner 21: When the initial quantity of context coding bits is equal to the target
quantity of context coding bits, the second initial scale factor is determined as the second variable
scale factor. When the initial quantity of context coding bits is not equal to the target quantity of
context coding bits, the first latent variable is scaled based on the first variable scale factor, to
obtain the second latent variable. The second variable scale factor is determined in a first cyclic
manner based on the initial quantity of context coding bits, the target quantity of context coding
bits, and the second latent variable.

fee+7[0078] i cyclic processing of the first cyclic manner includes the following steps:
determining a scale factor of the i cyclic processing, where i is a positive integer; determining,
based on the second latent variable and the scale factor of the i cyclic processing by using the
context model, an i quantity of context coding bits and an i entropy coding model parameter;
determining a quantity of coding bits of an entropy coding result of the second latent variable
based on the i entropy coding model parameter, to obtain an i*" basic quantity of coding bits; and
determining an i quantity of coding bits based on the i*" quantity of context coding bits and the i*"
basic quantity of coding bits; and when the i quantity of coding bits meets a continuing scaling
condition, performing (i+1)" cyclic processing of the first cyclic manner; or when the i quantity
of coding bits does not meet a continuing scaling condition, terminating execution of the first
cyclic manner, and determining the second variable scale factor based on the scale factor of the i*"
cyclic processing.

f6678}[0079] __ An implementation process of determining, based on the second latent variable
and the scale factor of the i cyclic processing by using the context model, the i" quantity of
context coding bits and the i entropy coding model parameter includes: processing the second
latent variable by using the context encoding neural network model, to obtain a third latent variable,
where the third latent variable indicates a probability distribution of the second latent variable;
scaling the third latent variable based on the scale factor of the i cyclic processing, to obtain an
i"-scaled third latent variable; determining an entropy coding result of the i""-scaled third latent
variable, and using a quantity of coding bits of the entropy coding result of the i"-scaled third
latent variable as the i quantity of context coding bits; reconstructing the i"-scaled third latent
variable based on the entropy coding result of the i"-scaled third latent variable; scaling a
reconstructed i"-scaled third latent variable based on the scale factor of the i cyclic processing,
to obtain a reconstructed third latent variable; and processing the reconstructed third latent variable
by using the context decoding neural network model, to obtain the i entropy coding model
parameter.

{66791[0080] Manner 22: When the initial quantity of context coding bits is equal to the target
quantity of context coding bits, the second initial scale factor is determined as the second variable
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scale factor. When the initial quantity of context coding bits is not equal to the target quantity of
context coding bits, the second variable scale factor is determined in the foregoing manner 21.
However, a difference from the foregoing manner 21 lies in that, when the initial quantity of
context coding bits is less than the target quantity of context coding bits, a scale factor of (i—-1)"
cyclic processing of the first cyclic manner is scaled based on a first step, to obtain the scale factor
of the i" cyclic processing. In this case, the continuing scaling condition includes that the i*"
quantity of coding bits is less than the target quantity of context coding bits. When the initial
quantity of context coding bits is greater than the target quantity of context coding bits, a scale
factor of (i-1)"" cyclic processing of the first cyclic manner is scaled based on a second step, to
obtain the scale factor of the i cyclic processing. In this case, the continuing scaling condition
includes that the i quantity of coding bits is greater than the target quantity of context coding bits.
{66863}[0081] Manner 23: When the initial quantity of context coding bits is less than or equal
to the target quantity of context coding bits, the second initial scale factor is determined as the
second variable scale factor. When the initial quantity of context coding bits is greater than the
target quantity of context coding bits, the second variable scale factor may be determined in the
foregoing manner 21. Alternatively, the second variable scale factor may be determined when the
initial quantity of context coding bits is greater than the target quantity of context coding bits in
the foregoing manner 22.

{6681}[0082] In a second implementation, the target quantity of coding bits is divided into a
basic target quantity of coding bits and a target quantity of context coding bits, and the first variable
scale factor is determined based on the basic target quantity of coding bits and the basic initial
quantity of coding bits. The second variable scale factor is determined based on the target quantity
of context coding bits and the initial quantity of context coding bits.

f60682}[0083] _ According to a second aspect, a decoding method is provided. The method is
also described in a plurality of cases.

{6683}[0084] In a first case, the method includes the following steps: determining a
reconstructed second latent variable and a reconstructed first variable scale factor based on a
bitstream; scaling the reconstructed second latent variable based on the reconstructed first variable
scale factor, to obtain a reconstructed first latent variable, where the reconstructed first latent
variable indicates a feature of to-be-decoded media data; and processing the reconstructed first
latent variable by using a first decoding neural network model, to obtain reconstructed media data.
{66841[0085] In a second case, the method includes the following steps: determining a
reconstructed third latent variable and a reconstructed first variable scale factor based on a
bitstream; determining a reconstructed second latent variable based on the bitstream and the
reconstructed third latent variable; scaling the reconstructed second latent variable based on the
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reconstructed first variable scale factor, to obtain a reconstructed first latent variable, where the
reconstructed first latent variable indicates a feature of to-be-decoded media data; and processing
the reconstructed first latent variable by using a first decoding neural network model, to obtain
reconstructed media data.

f00685}[0086] _ The determining a reconstructed second latent variable based on the bitstream
and the reconstructed third latent variable includes: processing the reconstructed third latent
variable by using a context decoding neural network model, to obtain a reconstructed first entropy
coding model parameter; and determining the reconstructed second latent variable based on the
bitstream and the reconstructed first entropy coding model parameter.

{66861[0087] In a third case, the method includes the following steps: determining a
reconstructed fourth latent variable, a reconstructed second variable scale factor, and a
reconstructed first variable scale factor based on a bitstream; determining a reconstructed second
latent variable based on the bitstream, the reconstructed fourth latent variable, and the
reconstructed second variable scale factor; determining the reconstructed second latent variable
based on the bitstream and a reconstructed third latent variable; scaling the reconstructed second
latent variable based on the reconstructed first variable scale factor, to obtain a reconstructed first
latent variable, where the reconstructed first latent variable indicates a feature of to-be-decoded
media data; and processing the reconstructed first latent variable by using a first decoding neural
network model, to obtain reconstructed media data.

f60874[0088] _ The determining a reconstructed second latent variable based on the bitstream,
the reconstructed fourth latent variable, and the reconstructed second variable scale factor includes:
scaling the reconstructed fourth latent variable based on the reconstructed second variable scale
factor, to obtain a reconstructed third latent variable; processing the reconstructed third latent
variable by using the context decoding neural network model, to obtain a reconstructed second
entropy coding model parameter; and determining the reconstructed second latent variable based
on the bitstream and the reconstructed second entropy coding model parameter.

{6088}[0089] The media data is an audio signal, a video signal, or an image.

f66891[0090] _ According to a third aspect, an encoding apparatus is provided. The encoding
apparatus has a function of implementing behavior of the encoding method according to the first
aspect. The encoding apparatus includes at least one module, and the at least one module is
configured to implement the encoding method according to the first aspect.

f60696}[0091]  According to a fourth aspect, a decoding apparatus is provided. The decoding
apparatus has a function of implementing behavior of the decoding method according to the second
aspect. The decoding apparatus includes at least one module, and the at least one module is
configured to implement the decoding method according to the second aspect.
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f66941[0092]  According to a fifth aspect, an encoder side device is provided. The encoder side
device includes a processor and a memory. The memory is configured to store a program for
performing the encoding method according to the first aspect. The processor is configured to
execute the program stored in the memory, to implement the encoding method according to the
first aspect.

{6092}[0093] Optionally, the encoder side device may further include a communication bus,
and the communication bus is configured to establish a connection between the processor and the
memory.

f606931[0094]  According to a sixth aspect, a decoder side device is provided. The decoder side
device includes a processor and a memory. The memory is configured to store a program for
performing the decoding method according to the second aspect. The processor is configured to
execute the program stored in the memory, to implement the decoding method according to the
second aspect.

{60941[0095] Optionally, the decoder side device may further include a communication bus,
and the communication bus is configured to establish a connection between the processor and the
memory.

f60695}[0096] _ According to a seventh aspect, a computer-readable storage medium is provided.
The storage medium stores instructions. When the instructions are run on a computer, the computer
is enabled to perform the steps of the encoding method according to the first aspect or the steps of
the decoding method according to the second aspect.

f60961[0097]  According to an eighth aspect, a computer program product including
instructions is provided. When the instructions are run on a computer, the computer is enabled to
perform the steps of the encoding method according to the first aspect or the steps of the decoding
method according to the second aspect. Alternatively, a computer program is provided. When the
computer program is executed, the steps of the encoding method according to the first aspect or
the steps of the decoding method according to the second aspect are implemented.

{80974[0098]  According to a ninth aspect, a computer-readable storage medium is provided.
The computer-readable storage medium includes a bitstream obtained by using the encoding
method according to the first aspect.

f606981[0099] _ Technical effects obtained in the third aspect, the fourth aspect, the fifth aspect,
the sixth aspect, the seventh aspect, the eighth aspect, and the ninth aspect are similar to the
technical effects obtained through corresponding technical means in the first aspect or the second
aspect. Details are not described herein again.

{60991[00100] __The technical solutions provided in embodiments of this application can achieve
at least the following beneficial effects.

20



10

15

20

25

30

f661003[00101] The first latent variable is scaled based on the first variable scale factor to obtain
the second latent variable, and the quantity of coding bits of the entropy coding result of the second
latent variable meets the preset encoding rate condition. This ensures that a quantity of coding bits
of an entropy coding result of a latent variable corresponding to each frame of media data can meet
the preset encoding rate condition, that is, the quantity of coding bits of the entropy coding result
of the latent variable corresponding to each frame of media data can be basically consistent, instead
of dynamically changing, thereby meeting a requirement of an encoder for a stable encoding rate.
Further, when side information (for example, a window type, a temporal noise shaping (TNS:
Femporal-Noise—Shaping) parameter, a frequency-domain noise shaping (FDNS:—Freguency-
domainnoise-shaping) parameter, and/or a bandwidth extension (BWE:—bandwidth-extension)
parameter) needs to be transmitted, it can be ensured that the quantity of coding bits of the entropy
coding result of the latent variable corresponding to each frame of media data is basically
consistent with a quantity of coding bits of the side information, thereby meeting the requirement

of the encoder for the stable encoding rate.

BRIEF DESCRIPTION OF DRAWINGS

f661064}[00102] FIG. 1 is a schematic diagram of an implementation environment according to
an embodiment of this application;

{60102}[00103] FIG. 2 is a schematic diagram of an implementation environment of a terminal
scene according to an embodiment of this application;

f661063}[00104] FIG. 3 is a schematic diagram of an implementation environment of a
transcoding scene of a wireless or core network device according to an embodiment of this
application;

{60104}[00105] FIG. 4 is a schematic diagram of an implementation environment of a radio and
television scene according to an embodiment of this application;

f661065}[00106] FIG. 5 is a schematic diagram of an implementation environment of a virtual
reality streaming scene according to an embodiment of this application;

{661661[00107] FIG. 6 is a flowchart of a first encoding method according to an embodiment of
this application;

f66164[00108] FIG. 7 is a schematic diagram of a form of a first latent variable according to an
embodiment of this application;

{60108}[00109] FIG. 8 is a schematic diagram of a form of a second latent variable according to
an embodiment of this application;

f661093[00110] FIG. 9 is a flowchart of a first decoding method according to an embodiment of
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this application;

f661164[00111] FIG. 10is a flowchart of a second encoding method according to an embodiment
of this application;

f66411}[00112] FIG. 11 is a flowchart of a second decoding method according to an embodiment
of this application;

{60112}[00113] FIG. 12 is an example block diagram of an encoding method shown in FIG. 10
according to an embodiment of this application;

f66413}1[00114] FIG. 13 is an example block diagram of a decoding method shown in FIG. 11
according to an embodiment of this application;

f661141[00115] FIG. 14 is a flowchart of a third encoding method according to an embodiment
of this application;

f664151[00116] FIG. 15 is a flowchart of a third decoding method according to an embodiment
of this application;

f661161[00117] FIG. 16A and FIG. 16B are an example block diagram of an encoding method
shown in FIG. 14 according to an embodiment of this application;

f661171[00118] FIG. 17 is an example block diagram of a decoding method shown in FIG. 15
according to an embodiment of this application;

f661181[00119] FIG. 18 is a schematic diagram of a structure of an encoding apparatus according
to an embodiment of this application;

f664191[00120] FIG. 19 is a schematic diagram of a structure of a decoding apparatus according
to an embodiment of this application; and

f661204[00121] FIG. 20 is a schematic block diagram of an encoding and decoding apparatus
according to an embodiment of this application.

DESCRIPTION OF EMBODIMENTS

f661213[00122] To make the objectives, technical solutions, and advantages of embodiments of
this application clearer, the following further describes implementations of this application in
detail with reference to the accompanying drawings.

f661221[00123] Before the encoding and decoding method provided in embodiments of this
application are explained and described in detail, terms and implementation environments in
embodiments of this application are first described.

{60123}[00124] For ease of understanding, the terms in embodiments of this application are first
explained.

f664241[00125] Encoding is a processing process of compressing to-be-encoded media data into
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a bitstream. The to-be-encoded media data mainly includes an audio signal, a video signal, and-or
an image. Encoding of an audio signal is a processing process of compressing an audio frame
sequence included in a to-be-encoded audio signal into a bitstream, encoding of a video signal is
a processing process of compressing an image sequence included in a to-be-encoded video into a
bitstream, and encoding of an image is a processing process of compressing a to-be-encoded image
into a bitstream.

{60125}[00126] It should be noted that after being compressed into the bitstream, the media data
may be referred to as encoded media data or compressed media data. For example, for an audio
signal, after the audio signal is compressed into the bitstream, the audio signal may be referred to
as an encoded audio signal or a compressed audio signal; after the video signal is compressed into
the bitstream, the video signal may also be referred to as an encoded video signal or a compressed
video signal; and after the image is compressed into the bitstream, the image may also be referred
to as an encoded image or a compressed image.

{60126}[00127] Decoding is a processing process of restoring an encoded bitstream to
reconstructed media data according to a specific syntax rule and processing method. Decoding of
an audio bitstream is a processing process of restoring the audio bitstream to a reconstructed audio
signal, decoding of a video bitstream is a processing process of restoring the video bitstream to a
reconstructed video signal, and decoding of an image bitstream is a processing process of restoring
the image bitstream to a reconstructed image.

f66127[00128] Entropy coding is coding in which no information is lost according to an entropy
principle during coding. In other words, it is a lossless data compression method. Entropy coding
is performed based on an occurrence probability of an element, that is, for a same element, when
occurrence probabilities of the element are different, quantities of coding bits of entropy coding
results of the element are different. Entropy coding usually includes arithmetic coding (arithmetic
coding), range coding (rarge-coding—RC), Huffman (Huffman) coding, and the like.
{60128}[00129] A constant bit rate (eenstantbitrate-CBR) means that an encoding bit rate is a
constant value. For example, the constant value is a target encoding bit rate.

f661291[00130] _A variable bit rate (variable-bitrate—VBR) means that an encoding rate may
exceed a target encoding bit rate, or may be less than a target encoding bit rate, but a difference
between the encoding rate and the target encoding bit rate is small.

{60136}[00131] The following describes the implementation environments in embodiments of
this application.

f66431}[00132] FIG. 1 is a schematic diagram of an implementation environment according to
an embodiment of this application. The implementation environment includes a source apparatus

10, a destination apparatus 20, a link 30, and a storage apparatus 40. The source apparatus 10 may
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generate encoded media data. Therefore, the source apparatus 10 may also be referred to as a media
data encoding apparatus. The destination apparatus 20 may decode the encoded media data
generated by the source apparatus 10. Therefore, the destination apparatus 20 may also be referred
to as a media data decoding apparatus. The link 30 may receive the encoded media data generated
by the source apparatus 10, and may transmit the encoded media data to the destination apparatus
20. The storage apparatus 40 may receive the encoded media data generated by the source
apparatus 10, and may store the encoded media data. In this case, the destination apparatus 20 may
directly obtain the encoded media data from the storage apparatus 40. Alternatively, the storage
apparatus 40 may correspond to a file server or another intermediate storage apparatus that can
store the encoded media data generated by the source apparatus 10. In this case, the destination
apparatus 20 may perform streaming transmission or download the encoded media data stored in
the storage apparatus 40.

f66432}[00133] Both the source apparatus 10 and the destination apparatus 20 may include one

or more processors and a memory coupled to the one or more processors. The memory may include

a random access memory (random—aceess—memory,—RAM), a read-only memory (read-enly
memery,-ROM), an electrically erasable programmable read-only memory (electricathy-erasable
programmable-read-enly—memeory-EEPROM), a flash memory, any other medium that may be

used to store required program code in a form of instructions or a data structure accessible by a
computer, or the like. For example, both the source apparatus 10 and the destination apparatus 20
may include a desktop computer, a mobile computing apparatus, a notebook (for example, a laptop)
computer, a tablet computer, a set-top box, a telephone handset such as a so-called "smart"” phone,
a television set, a camera, a display apparatus, a digital media player, a video game console, an in-
vehicle computer, or the like.

f66433}[00134] The link 30 may include one or more media or apparatuses that can transmit the
encoded media data from the source apparatus 10 to the destination apparatus 20. In a possible
implementation, the link 30 may include one or more communication media that can enable the
source apparatus 10 to directly send the encoded media data to the destination apparatus 20 in real
time. In this embodiment of this application, the source apparatus 10 may modulate the encoded
media data based on a communication standard. The communication standard may be a wireless
communication protocol or the like, and may send modulated media data to the destination
apparatus 20. The one or more communication media may include a wireless and/or wired
communication media. For example, the one or more communication media may include a radio
frequency (radio-frequency,-RF) frequency spectrum or one or more physical transmission lines.
The one or more communication media may form a part of a packet-based network, and the packet-
based network may be a local area network, a wide area network, a global network (for example,
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the Internet), or the like. The one or more communication media may include a router, a switch, a
base station, another device that facilitates communication from the source apparatus 10 to the
destination apparatus 20, or the like. This is not specifically limited in this embodiment of this
application.

f664343[00135] In a possible implementation, the storage apparatus 40 may store the received
encoded media data sent by the source apparatus 10, and the destination apparatus 20 may directly
obtain the encoded media data from the storage apparatus 40. In such a condition, the storage
apparatus 40 may include any one of a plurality of distributed or locally accessed data storage
media. For example, any one of the plurality of distributed or locally accessed data storage media
may be a hard disk drive, a Blu-ray disc, a digital versatile disc (eigial-versatie-dise-DVD), a
CD-ROM (compact-discread-only-memeory-CD-ROM), a flash memory, a volatile or non-volatile
memory, or any other suitable digital storage medium used to store the encoded media data.
f66435}[00136] In a possible implementation, the storage apparatus 40 may correspond to a file
server or another intermediate storage apparatus that can store the encoded media data generated
by the source apparatus 10, and the destination apparatus 20 may perform streaming transmission
or download the media data stored in the storage apparatus 40. The file server may be any type of
server that can store the encoded media data and send the encoded media data to the destination
apparatus 20. In a possible implementation, the file server may include a network server, a file
transfer protocol (fe-transterprotocol-FTP) server, a network attached storage (retwork-attached
storage,-NAS) apparatus, a local disk drive, or the like. The destination apparatus 20 may obtain
the encoded media data through any standard data connection (including an Internet connection).
Any standard data connection may include a wireless channel (for example, a Wi-Fi connection),
a wired connection (for example, a digital subscriber line (digital-subseribertne-DSL) or a cable
modem), or a combination of the wireless channel and the wired connection suitable for obtaining
the encoded media data stored on the file server. Transmission of the encoded media data from the
storage apparatus 40 may be streaming transmission, download transmission, or a combination
thereof.

f66436}[00137] The implementation environment shown in FIG. 1 is merely a possible
implementation. In addition, the technology in this embodiment of this application is not only
applicable to the source apparatus 10 that can encode media data and the destination apparatus 20
that can decode the encoded media data shown in FIG. 1, but also applicable to another apparatus
that can encode the media data and decode the encoded media data. This is not specifically limited
in this embodiment of this application.

{601374[00138] _In the implementation environment shown in FIG. 1, the source apparatus 10
includes a data source 120, an encoder 100, and an output interface 140. In some embodiments,
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the output interface 140 may include a modulator/demodulator (modem) and/or a sender. The
sender may also be referred to as a transmitter. The data source 120 may include an image capture
apparatus (for example, a camera), an archive containing previously captured media data, a feed-
in interface for receiving media data from a media data content provider, and/or a computer
graphics system for generating media data, or a combination of these sources of media data.
{60138}[00139] The data source 120 may send media data to the encoder 100. The encoder 100
may encode the received media data sent by the data source 120, to obtain encoded media data.
The encoder may send the encoded media data to the output interface. In some embodiments, the
source apparatus 10 directly sends the encoded media data to the destination apparatus 20 through
the output interface 140. In another embodiment, the encoded media data may be further stored on
the storage apparatus 40, so that the destination apparatus 20 subsequently obtains the encoded
media data and uses the encoded media data for decoding and/or display.

{664393[00140] _In the implementation environment shown in FIG. 1, the destination apparatus
20 includes an input interface 240, a decoder 200, and a display apparatus 220. In some
embodiments, the input interface 240 includes a receiver and/or a modem. The input interface 240
may receive the encoded media data through the link 30 and/or from the storage apparatus 40, and
then send the encoded media data to the decoder 200. The decoder 200 may decode the received
encoded media data to obtain decoded media data. The decoder may send the decoded media data
to the display apparatus 220. The display apparatus 220 may be integrated with the destination
apparatus 20 or may be disposed outside the destination apparatus 20. Generally, the display
apparatus 220 displays the decoded media data. The display apparatus 220 may be a display
apparatus of any one of a plurality of types. For example, the display apparatus 220 may be a liquid
crystal display (hguid-crystal-display,-LCD), a plasma display, an organic light-emitting diode
(erganic-tight-emitting-diode-OLED) display, or another type of display apparatus.
f661403[00141] Although not shown in FIG. 1, in some aspects, the encoder 100 and the decoder
200 may be respectively integrated with an encoder and a decoder, and may include an appropriate
multiplexer-demultiplexer (multiplexer-demuttiplexer—MUX-DEMUX) unit or other hardware
and software for encoding both audio and videos in a shared data stream or separate data streams.
In some embodiments, if applicable, the MUX-DEMUX unit may comply with the ITU H.223
multiplexer protocol or another protocol such as a user datagram protocol (user-datagram-protecel;
UDP).

f66141}[00142] The encoder 100 and the decoder 200 each may be any one of the following
circuits: one or more microprocessors, a digital signal processor (digital-sighal-processer-DSP),
an application-specific integrated circuit (apphication-specific-integrated-eireuit-ASIC), a field-
programmable gate array (field-programmable-gate-array-FPGA), discrete logic, hardware, or any
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combination thereof. If the technology in this embodiment of this application is implemented
partially in software, the apparatus may store, in an appropriate non-volatile computer-readable
storage medium, instructions used for the software, and may use one or more processors to execute
the instructions in hardware, to implement the technology in this embodiment of this application.
Any one of the foregoing content (including hardware, software, a combination of hardware and
software, and the like) may be considered as one or more processors. The encoder 100 and the
decoder 200 each may be included in one or more encoders or decoders. Any one of the encoders
or the decoders may be integrated as a part of a combined encoder/decoder (codec) in a
corresponding apparatus.

{601421[00143] In this embodiment of this application, the encoder 100 may be generally
referred to as "signaling” or "sending" some information to another apparatus, for example, the
decoder 200. The term "signaling” or "sending” may generally refer to transmission of syntax
elements and/or other data used to decode compressed media data. Such transmission may occur
in real time or almost in real time. Alternatively, the communication may occur after a period of
time, for example, may occur when a syntax element is stored in a computer-readable storage
medium in an encoded bitstream during encoding, and the decoding apparatus may then retrieve
the syntax element at any time after the syntax element is stored in the medium.

{60143}[00144] The encoding and decoding method provided in embodiments of this application
may be applied to a plurality of scenes. The following separately describes several scenes by using
an example in which to-be-encoded media data is an audio signal.

f6061441[00145] FIG. 2 is a schematic diagram of an implementation environment in which an
encoding and decoding method is applied to a terminal scene according to an embodiment of this
application. The implementation environment includes a first terminal 101 and a second terminal
201, and the first terminal 101 and the second terminal 201 are in communication connection. The
communication connection may be a wireless connection, or may be a wired connection. This is
not limited in this embodiment of this application.

{60145}[00146] The first terminal 101 may be a transmit end device, or may be a receive end
device. Similarly, the second terminal 201 may be a receive end device, or may be a transmit end
device. If the first terminal 101 is a transmit end device, the second terminal 201 is a receive end
device. If the first terminal 101 is a receive end device, the second terminal 201 is a transmit end
device.

f6061461[00147] The following provides descriptions by using an example in which the first
terminal 101 is a transmit end device and the second terminal 201 is a receive end device.
{66147[00148] The first terminal 101 may be the source apparatus 10 in the implementation
environment shown in FIG. 1. The second terminal 201 may be the destination apparatus 20 in the
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implementation environment shown in FIG. 1. Both the first terminal 101 and the second terminal
201 include an audio capturing module, an audio playback module, an encoder, a decoder, a
channel encoding module, and a channel decoding module.

{606148}[00149] The audio capturing module in the first terminal 101 captures an audio signal
and transmits the audio signal to the encoder. The encoder encodes the audio signal by using the
encoding method provided in this embodiment of this application. The encoding may be referred
to as source encoding. Then, to transmit the audio signal on a channel, the channel encoding
module further needs to perform channel encoding, and then transmit, on a digital channel by using
a wireless or wired network communication device, a bitstream obtained through encoding.
f661491[00150] The second terminal 201 receives, by using a wireless or wired network
communication device, the bitstream transmitted on the digital channel. The channel decoding
module performs channel decoding on the bitstream. Then, the decoder obtains the audio signal
through decoding by using the decoding method provided in this embodiment of this application,
and then plays the audio signal by using the audio playback module.

f6615063[00151] The first terminal 101 and the second terminal 201 may be any electronic product
that can perform human-computer interaction with a user in one or more manners such as a
keyboard, a touchpad, a touchscreen, a remote control, a voice interaction device, or a handwriting
device, for example, a personal computer (persenalcomputer;-PC), a mobile phone, a smartphone,
a personal digital assistant (Persenal-Digital-Assistant,-PDA), a wearable device, a pocket personal
computer PPC (pecketRPG,-PPC), a tablet computer, a smart head unit, a smart television, or a
smart speaker.

{60151}[00152] A person skilled in the art should understand that the foregoing terminal is
merely an example. If another existing or future terminal is applicable to embodiments of this
application, it should also fall within the protection scope of embodiments of this application, and
is included herein by reference.

f66152}[00153] FIG. 3 is a schematic diagram of an implementation environment in which an
encoding and decoding method is applied to a transcoding scene of a wireless or core network
device according to an embodiment of this application. The implementation environment includes
a channel decoding module, an audio decoder, an audio encoder, and a channel encoding module.
{60153}[00154] The audio decoder may be a decoder that uses the decoding method provided in
embodiments of this application, or may be a decoder that uses another decoding method. The
audio encoder may be an encoder that uses the encoding method provided in embodiments of this
application, or may be an encoder that uses another encoding method. When the audio decoder is
the decoder that uses the decoding method provided in embodiments of this application, the audio
encoder is the encoder that uses another encoding method. When the audio decoder is the decoder
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that uses the another decoding method, the audio encoder is an encoder that uses the encoding
method provided in embodiments of this application.

{801541[00155] In a first case, the audio decoder is the decoder that uses the decoding method
provided in embodiments of this application, and the audio encoder is the encoder that uses the
another encoding method.

{80155}[00156] In this case, the channel decoding module is configured to perform channel
decoding on a received bitstream. The audio decoder is configured to perform source decoding by
using the decoding method provided in embodiments of this application. Then, the audio encoder
performs encoding by using the another encoding method. Conversion from one format to another
format, namely, transcoding, is implemented. Then, the data is sent after channel encoding.
{60156}[00157] In a second case, the audio decoder is the decoder that uses the another decoding
method, and the audio encoder is the encoder that uses the encoding method provided in
embodiments of this application.

{801574[00158] In this case, the channel decoding module is configured to perform channel
decoding on a received bitstream. The audio decoder is configured to perform source decoding by
using the another decoding method. Then, the audio encoder performs encoding by using the
encoding method provided in embodiments of this application. Conversion from one format to
another format, namely, transcoding, is implemented. Then, the data is sent after channel encoding.
{60158}[00159] The wireless device may be a wireless access point, a wireless router, a wireless
connector, or the like. The core network device may be a mobility management entity, a gateway,
or the like.

{60159}[00160] A person skilled in the art should understand that the foregoing wireless device
or core network device is merely an example. If another existing or future wireless or core network
device is applicable to embodiments of this application, it should also fall within the protection
scope of embodiments of this application, and is included herein by reference.

{661604[00161] FIG. 4 is a schematic diagram of an implementation environment in which an
encoding and decoding method is applied to a radio and television scene according to an
embodiment of this application. The radio and television scene includes a live broadcast scene and
a post-production scene. For the live broadcast scene, the implementation environment includes a
live-program three-dimensional sound production module, a three-dimensional sound encoding
module, a set-top box, and a speaker group. The set-top box includes a three-dimensional sound
decoding module. For the post-production scene, the implementation environment includes a post-
program three-dimensional sound production module, a three-dimensional sound encoding
module, a network receiver, a mobile terminal, a headset, and the like.

f66161}[00162] In the live broadcast scene, the live-program three-dimensional sound
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production module produces a three-dimensional sound signal. The three-dimensional sound
signal is encoded by using the encoding method in embodiments of this application to obtain a
bitstream. The bitstream is transmitted to a user side through a radio and television network. A
three-dimensional sound decoder in the set-top box decodes the bitstream by using the decoding
method provided in embodiments of this application, to reconstruct the three-dimensional sound
signal. The speaker group plays back a reconstructed three-dimensional sound signal. Alternatively,
the bitstream is transmitted to a user side through the Internet. A three-dimensional sound decoder
in a network receiver decodes the bitstream by using the decoding method provided in
embodiments of this application, to reconstruct the three-dimensional sound signal. The speaker
group plays back a reconstructed three-dimensional sound signal. Alternatively, the bitstream is
transmitted to a user side through the Internet. A three-dimensional sound decoder in a mobile
terminal decodes the bitstream by using the decoding method provided in embodiments of this
application, to reconstruct the three-dimensional sound signal. The headset plays back a
reconstructed three-dimensional sound signal.

{60162}[00163] In the post-production scene, the post-program three-dimensional sound
production module produces a three-dimensional sound signal. The three-dimensional sound
signal is encoded by using the encoding method in embodiments of this application to obtain a
bitstream. The bitstream is transmitted to a user side through a radio and television network. A
three-dimensional sound decoder in a set-top box decodes the bitstream by using the decoding
method provided in embodiments of this application, to reconstruct the three-dimensional sound
signal. The speaker group plays back a reconstructed three-dimensional sound signal. Alternatively,
the bitstream is transmitted to a user side through the Internet. A three-dimensional sound decoder
in the network receiver decodes the bitstream by using the decoding method provided in
embodiments of this application, to reconstruct the three-dimensional sound signal. The speaker
group plays back a reconstructed three-dimensional sound signal. Alternatively, the bitstream is
transmitted to a user side through the Internet. A three-dimensional sound decoder in the mobile
terminal decodes the bitstream by using the decoding method provided in embodiments of this
application, to reconstruct the three-dimensional sound signal. The headset plays back a
reconstructed three-dimensional sound signal.

{66163}[00164] FIG. 5 is a schematic diagram of an implementation environment in which an
encoding and decoding method is applied to a virtual reality streaming scene according to an
embodiment of this application. The implementation environment includes an encoder side and a
decoder side. The encoder side includes a capturing module, a preprocessing module, an encoding
module, an encapsulation module, and a sending module. The decoder side includes a
decapsulation module, a decoding module, a rendering module, and a headset.
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{661641[00165] The capturing module captures an audio signal. Then, the preprocessing module
performs a preprocessing operation. The preprocessing operation includes filtering out a low-
frequency part from the signal usually with 20 Hz or 50 Hz being a boundary point, extracting
orientation information from the signal, and the like. Then, the encoding module performs
encoding processing by using the encoding method provided in embodiments of this application.
After the encoding, the encapsulation module performs encapsulation. Then, the sending module
sends an encapsulated signal to the decoder side.

f66165}[00166] The decapsulation module at the decoder side first performs decapsulation. The
decoding module performs decoding by using the decoding method provided in embodiments of
this application. Then, the rendering module performs binaural rendering processing on a decoded
signal. A signal obtained through the rendering processing is mapped to a headset of a listener. The
headset may be an independent headset, or may be a headset on a glasses device based on virtual
reality.

{60166}[00167] The following explains and describes in detail the encoding and decoding
method provided in embodiments of this application. It should be noted that, with reference to the
implementation environment shown in FIG. 1, any one of the following encoding methods may be
performed by the encoder 100 in the source apparatus 10. Any one of the following decoding
methods may be performed by the decoder 200 in the destination apparatus 20.

{601674[00168] It should be noted that embodiments of this application may be applied to a codec
that does not include a context model, or may be applied to a codec that includes a context model.
In addition, in embodiments of this application, not only a latent variable generated by using to-
be-encoded media data may be scaled based on a scale factor, but also a latent variable determined
by using a context model may be scaled based on a scale factor. Therefore, the following explains
and describes in detail the encoding and decoding method provided in embodiments of this
application in a plurality of embodiments. In addition, the scale factor and a variable scale factor
in embodiments of this application may be unquantized values, or may be quantized values. This
is not limited in embodiments of this application.

f06168}[00169] FIG. 6 is a flowchart of a first encoding method according to an embodiment of
this application. The method does not include a context model, and only a latent variable generated
by using to-be-encoded media data is scaled based on a scale factor. The encoding method is
applied to an encoder side device, and includes the following steps.

{661693[00170] Step 601: Process the to-be-encoded media data by using a first encoding neural
network model, to obtain a first latent variable, where the first latent variable indicates a feature
of the to-be-encoded media data.

{60176}[00171] The to-be-encoded media data is an audio signal, a video signal, an image, or the
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like. In addition, the to-be-encoded media data may be in any form. This is not limited in this
embodiment of this application.

{60174}[00172] For example, the to-be-encoded media data may be time-domain media data, or
may be frequency-domain media data obtained through performing time-frequency transform on
the time-domain media data, for example, may be frequency-domain media data obtained through
performing MDCT on the time-domain media data, or may be frequency-domain media data
obtained through performing fast Fourier transform (fast-Feuriertransferm,—FFT) on the time-
domain media data. Alternatively, the to-be-encoded media data may be complex-frequency-
domain media data obtained through filtering time-domain media data by a quadrature mirror filter
(quadrature-mirrorfilter-QMF), the to-be-encoded media data is a feature signal extracted from
time-domain media data, for example, a Mel-Frequency Cepstral Coefficient, or the to-be-encoded
media data may be a residual signal, for example, another encoded residual signal or a residual
signal obtained through linear predictive coding (Hnearpredictive-coding-LPC) filtering.
{60172}[00173] _An implementation process of processing the to-be-encoded media data by using
the first encoding neural network model is as follows: inputting the to-be-encoded media data into
the first encoding neural network model, to obtain the first latent variable output by the first
encoding neural network model; or preprocessing the to-be-encoded media data, and inputting
preprocessed media data into the first encoding neural network model, to obtain the first latent
variable output by the first encoding neural network model.

f66173}[00174] _In other words, the to-be-encoded media data may be used as an input of the first
encoding neural network model to determine the first latent variable, or the to-be-encoded media
data may be preprocessed and then used as an input of the first encoding neural network model to

determine the first latent variable.

f6064741[00175] The preprocessing operation may be temporal noise shaping (temperal-noeise
shaping—TNS) processing, frequency-domain noise shaping (frequency-domain—neise-shaping;

FDNS) processing, channel downmixing processing, or the like.

{60175}[00176] The first encoding neural network model is trained in advance. A network
structure and a training method of the first encoding neural network model are not limited in this
embodiment of this application. For example, the network structure of the first encoding neural
network model may be a fully connected network or a convolutional neural network (eenvelutional
nedral-networlk,-CNN) network. In addition, a quantity of layers included in the network structure
of the first encoding neural network model and a quantity of nodes at each layer are not limited in
this embodiment of this application either.

{60176}[00177] Forms of latent variables output by encoding neural network models of different
network structures may be different. For example, when the network structure of the first encoding
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neural network model is the fully connected network, the first latent variable is a vector, and a
quantity M of dimensions of the vector is a size of the latent variable (latent size), as shown in FIG.
7. When the network structure of the first encoding neural network model is the CNN network, the
first latent variable is an N*M-dimensional matrix, where N is a quantity of channels (channels)
of the CNN network, and M is a size of a latent variable (latent size) of each channel of the CNN
network, as shown in FIG. 8. It should be noted that FIG. 7 and FIG. 8 provide only a schematic
diagram of the latent variable of the fully connected network and a schematic diagram of the latent
variable of the CNN network. A channel sequence number may start from 1 or may start from 0,
and element sequence numbers of latent variables in all channels are the same.

f80177}[00178] Step 602: Determine a first variable scale factor based on the first latent variable,
where the first variable scale factor is used to enable a quantity of coding bits of an entropy coding
result of a second latent variable to meet a preset encoding rate condition, and the second latent
variable is obtained by scaling the first latent variable based on the first variable scale factor.
{60178}[00179] _In some embodiments, an initial quantity of coding bits may be determined based
on the first latent variable, and the first variable scale factor may be determined based on the initial
quantity of coding bits and a target quantity of coding bits.

f664793[00180] The target quantity of coding bits may be preset. Certainly, the target quantity of
coding bits may also be determined based on an encoding rate, and different encoding rates
correspond to different target quantities of coding bits.

{661803[00181] In this embodiment of this application, the to-be-encoded media data may be
encoded at a constant bit rate, or the to-be-encoded media data may be encoded at a variable bit
rate.

f66181}[00182] When the to-be-encoded media data is encoded at the constant bit rate, a quantity
of bits of the to-be-encoded media data of a current frame may be determined based on the constant
bit rate, and then a quantity of used bits of the current frame is subtracted, to obtain a target quantity
of coding bits of the current frame. The quantity of used bits may be a quantity of bits for encoding
side information or the like. In addition, generally, side information of each frame of media data
is different. Therefore, a target quantity of coding bits of each frame of media data is usually
different.

{60182}[00183] When the to-be-encoded media data is encoded at the variable bit rate, a bit rate
is usually specified, and an actual bit rate fluctuates around the specified bit rate. In this case, a
quantity of bits of the to-be-encoded media data of a current frame may be determined based on
the specified bit rate, and then a quantity of used bits of the current frame is subtracted, to obtain
a target quantity of coding bits of the current frame. The quantity of used bits may be a quantity of
bits for encoding side information or the like. In some cases, side information of different frames
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of media data may be different. Therefore, target quantities of coding bits of different frames of
media data are usually different.

{60183}[00184] The following separately explains and describes in detail processes of
determining the initial quantity of coding bits and the first variable scale factor.

{6061841[00185] Determine the initial quantity of coding bits

f66185}[00186] There may be two manners of determining the initial quantity of coding bits
based on the first latent variable. The following separately describes the manners.
f664861[00187] In a first implementation, a quantity of coding bits of an entropy coding result of
the first latent variable is determined, to obtain the initial quantity of coding bits. In other words,
the initial quantity of coding bits is the quantity of coding bits of the entropy coding result of the
first latent variable.

{66187[00188] In an example, quantization processing is performed on the first latent variable,
to obtain a quantized first latent variable. Entropy coding is performed on the quantized first latent
variable, to obtain an initial encoding result of the first latent variable. A quantity of coding bits of
the initial encoding result of the first latent variable is counted, to obtain the initial quantity of
coding bits.

f66488}[00189] There may be a plurality of manners of performing quantization processing on
the first latent variable. For example, scalar quantization is performed on each element in the first
latent variable. A quantization step of scalar quantization may be determined based on different
encoding rates. In other words, a correspondence between an encoding rate and a quantization step
is stored in advance, and a corresponding quantization step may be obtained from the
correspondence based on an encoding rate used in this embodiment of this application. In addition,
scalar quantization may further have an offset, that is, after offset processing is performed on the
first latent variable based on the offset, scalar quantization is performed based on the quantization
step.

{661891[00190] When entropy coding is performed on the quantized first latent variable, entropy
coding may be performed based on a scalable entropy coding model, or entropy coding may be
performed by using an entropy coding model with a preset probability distribution. This is not
limited in this embodiment of this application. Entropy coding may use one of arithmetic coding
(arithmetic coding), range coding (rarge-ceding,-RC), or Huffman (Huffman) coding. This is not
limited in this embodiment of this application.

f661903[00191] It should be noted that the following quantization processing manner and entropy
coding manner are similar to those herein. For the following quantization processing manner and
entropy coding manner, refer to the manners herein. Details are not described in the following in
this embodiment of this application.
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f6619143[00192] In a second implementation, the first latent variable is scaled based on a first
initial scale factor, and a quantity of coding bits of an entropy coding result of a scaled first latent
variable is determined, to obtain the initial quantity of coding bits. In other words, the initial
quantity of coding bits is the quantity of coding bits of the entropy coding result of the first latent
variable scaled based on the first initial scale factor. The first initial scale factor may be a first
preset scale factor.

{601921[00193] In an example, the first latent variable is scaled based on the first initial scale
factor to obtain the scaled first latent variable, and quantization processing is performed on the
scaled first latent variable, to obtain a quantized first latent variable. Entropy coding is performed
on the quantized first latent variable, to obtain an initial encoding result of the first latent variable.
A quantity of coding bits of the initial encoding result of the first latent variable is counted, to
obtain the initial quantity of coding bits.

f661931[00194] An implementation process of scaling the first latent variable based on the first
initial scale factor is as follows: multiplying each element in the first latent variable by a
corresponding element in the first initial scale factor, to obtain the scaled first latent variable.
{661941[00195] It should be noted that the foregoing implementation process is merely an
example, and during actual application, another method may be used for scaling. For example,
each element in the first latent variable may be divided by a corresponding element in the first
initial scale factor, to obtain the scaled first latent variable. A scaling method is not limited in this
embodiment of this application.

f661951[00196] It should be noted that, in this embodiment of this application, an initial value of
a scale factor is set for the first latent variable, and the initial value of the scale factor is usually
equal to 1. The first preset scale factor may be greater than or equal to the initial value of the scale
factor, or may be less than the initial value of the scale factor. For example, the first preset scale
factor is a constant such as 1 or 2. When the initial quantity of coding bits is determined in the first
implementation, the first initial scale factor is the initial value of the scale factor. When the initial
quantity of coding bits is determined in the second implementation, the first initial scale factor is
the first preset scale factor.

f661961[00197] In addition, the first initial scale factor may be a scalar or a vector. For example,
it is assumed that the network structure of the first encoding neural network model is the fully
connected network, the first latent variable output by the first encoding neural network model is a
vector, and a quantity M of dimensions of the vector is a size of the first latent variable (latent
size). If the first initial scale factor is a scalar, scale factor values corresponding to all elements in
the first latent variable whose quantity of dimensions is M and that is a vector are the same, that
is, the first initial scale factor includes one element. If the first initial scale factor is a vector, scale
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factor values corresponding to all elements in the first latent variable vector whose quantity of
dimensions is M and that is a vector are not the same, and a plurality of elements may share one
scale factor value, that is, the first initial scale factor includes a plurality of elements, and each
element corresponds to one or more elements in the first latent variable.

f66197[00198] _Similarly, it is assumed that the network structure of the first encoding neural
network model is the CNN network, the first latent variable output by the first encoding neural
network model is an N*M-dimensional matrix, where N is a quantity of channels (channels) of the
CNN network, and M is a size of a latent variable (latent size) of each channel of the CNN network.
If the first initial scale factor is a scalar, scale factor values corresponding to all elements in the
N*M-dimensional first latent variable matrix are the same, that is, the first initial scale factor
includes one element. If the first initial scale factor is a vector, scale factor values corresponding
to all elements in the N*M-dimensional first latent variable matrix are not the same, and elements
of latent variables falling within a same channel may correspond to a same scale factor value, that
is, the first initial scale factor includes N elements, and each element corresponds to M elements
with a same channel sequence number in the first latent variable.

{66198}[00199] Determine the first variable scale factor

f661991[00200] _The first variable scale factor is a final value of a scale factor of the first latent
variable. A second latent variable is obtained by scaling the first latent variable based on the first
variable scale factor, and the quantity of coding bits of the entropy coding result of the second
latent variable meets the preset encoding rate condition. When the to-be-encoded media data is
encoded at the constant bit rate, the meeting a preset encoding rate condition includes that the
quantity of coding bits is less than or equal to a target quantity of coding bits. Alternatively, the
meeting a preset encoding rate condition includes that the quantity of coding bits is less than or
equal to the target quantity of coding bits, and a difference between the quantity of coding bits and
the target quantity of coding bits is less than a bit quantity threshold. When the to-be-encoded
media data is encoded at the variable bit rate, the meeting a preset encoding rate condition includes
that an absolute value of a difference between the quantity of coding bits and a target quantity of
coding bits is less than a bit quantity threshold. In other words, the meeting a preset encoding rate
condition includes that the quantity of coding bits is less than or equal to the target quantity of
coding bits, and a difference between the target quantity of coding bits and the quantity of coding
bits is less than the bit quantity threshold. Alternatively, the meeting a preset encoding rate
condition includes that the quantity of coding bits is greater than or equal to the target quantity of
coding bits, and the difference between the quantity of coding bits and the target quantity of coding
bits is less than the bit quantity threshold.

{662001[00201] It should be noted that the bit quantity threshold may be preset, and the bit
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quantity threshold may be adjusted based on different requirements.

{60201}[00202] There may be a plurality of implementations of determining the first variable
scale factor based on the initial quantity of coding bits and the target quantity of coding bits. The
following describes three of the implementations.

{66202}[00203] _In a first implementation, when the initial quantity of coding bits is equal to the
target quantity of coding bits, the first initial scale factor is determined as the first variable scale
factor. When the initial quantity of coding bits is not equal to the target quantity of coding bits, the
first variable scale factor is determined in a first cyclic manner based on the initial quantity of
coding bits and the target quantity of coding bits.

[00203}[00204] _i™" cyclic processing of the first cyclic manner includes the following steps:
determining a scale factor of the i cyclic processing, where i is a positive integer; scaling the first
latent variable based on the scale factor of the i cyclic processing, to obtain an i"-scaled first
latent variable; determining a quantity of coding bits of an entropy coding result of the i"-scaled
first latent variable, to obtain an i quantity of coding bits; and when the i*" quantity of coding bits
meets a continuing scaling condition, performing (i+1)" cyclic processing of the first cyclic
manner; or when the i quantity of coding bits does not meet a continuing scaling condition,
terminating execution of the first cyclic manner, and determining the first variable scale factor
based on the scale factor of the i'" cyclic processing.

[00204}[00205] _An implementation process of determining the scale factor of the i cyclic
processing is as follows: determining the scale factor of the i" cyclic processing based on a scale
factor of (i-1)™ cyclic processing of the first cyclic manner, an (i-1)"" quantity of coding bits, and
the target quantity of coding bits. When i=1, the scale factor of the (i—1)™" cyclic processing is the
first initial scale factor, and the (i-1)™ quantity of coding bits is the initial quantity of coding bits.
[00205}[00206] In this case, the continuing scaling condition includes that both the (i-1)"
quantity of coding bits and the i quantity of coding bits are less than the target quantity of coding
bits, or the continuing scaling condition includes that both the (i—1)" quantity of coding bits and
the i quantity of coding bits are greater than the target quantity of coding bits.

[00206}[00207] _In other words, the continuing scaling condition includes that the i" quantity of
coding bits does not exceed the target quantity of coding bits. Herein, "does not exceed” means
that a quantity of coding bits at the first (i—1) times is always less than the target quantity of coding
bits, and the i quantity of coding bits is still less than the target quantity of coding bits.
Alternatively, a quantity of coding bits at the first (i—1) times is always greater than the target
quantity of coding bits, and the i'" quantity of coding bits is still greater than the target quantity of
coding bits. Conversely, "exceeds" means that a quantity of coding bits at the first (i—-1) times is
always less than the target quantity of coding bits, and the i quantity of coding bits is greater than
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the target quantity of coding bits. Alternatively, a quantity of coding bits at the first (i—1) times is
always greater than the target quantity of coding bits, and the i*" quantity of coding bits is less than
the target quantity of coding bits.

{66204[00208] _In an example, when the scale factor is a quantized value, the scale factor of the
i"" cyclic processing may be determined based on the scale factor of the (i-1)" cyclic processing
of the first cyclic manner, the (i-1)" quantity of coding bits, and the target quantity of coding bits
according to the following formula (1).

scale(i)=Q {scale(i —1)*[target/curr(i —1)]} 1)

[00208][00209] In the foregoing formula (1), scale(i) is the scale factor of the i cyclic
processing, scale(i—1) is the scale factor of the (i-1)"" cyclic processing, target is the target

quantity of coding bits, and curr(i-1) is the (i-1)"" quantity of coding bits. i is a positive integer
greater than 0. Q{x} is to obtain a quantized value of x.

{662091[00210] _It should be noted that, when the scale factor is an unquantized value, when the

scale factor of the i" cyclic processing is determined according to the foregoing formula (1), on
the right of the equation of the foregoing formula (1) may not be processed by using Q{X} :
{662101[00211] _An implementation process of determining the first variable scale factor based

on the scale factor of the i™" cyclic processing includes: when the it" quantity of coding bits is equal
to the target quantity of coding bits, determining the scale factor of the i cyclic processing as the
first variable scale factor; or when the i quantity of coding bits is not equal to the target quantity
of coding bits, determining the first variable scale factor based on the scale factor of the it cyclic
processing and the scale factor of the (i—1)™ cyclic processing.

[002113[00212] In other words, the scale factor of the i cyclic processing is a scale factor
obtained for the last time in the first cyclic manner, and the i" quantity of coding bits is a quantity
of coding bits obtained for the last time. When the quantity of coding bits obtained for the last time
is equal to the target quantity of coding bits, the scale factor obtained for last time is determined
as the first variable scale factor. When the quantity of coding bits obtained for the last time is not
equal to the target quantity of coding bits, the first variable scale factor is determined based on
scale factors obtained for the last two times.

f662121[00213] In some embodiments, an implementation process of determining the first
variable scale factor based on the scale factor of the i*" cyclic processing and the scale factor of the
(i-1)" cyclic processing includes: determining an average value of the scale factor of the i cyclic
processing and the scale factor of the (i-1)™ cyclic processing, and determining the first variable
scale factor based on the average value.

{60213}[00214] In an example, the average value may be directly determined as the first variable
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scale factor, or the average value may be multiplied by a preset constant to obtain the first variable
scale factor. Optionally, the constant may be less than 1.

{662144[00215] In some other embodiments, an implementation process of determining the first
variable scale factor based on the scale factor of the it cyclic processing and the scale factor of the
(i-1)™ cyclic processing includes: determining the first variable scale factor in a second cyclic
manner based on the scale factor of the i'" cyclic processing and the scale factor of the (i-1)" cyclic
processing.

[00215}[00216] In an example, j" cyclic processing of the second cyclic manner includes the
following steps: determining a third scale factor of the j™ cyclic processing based on a first scale
factor of the j™" cyclic processing and a second scale factor of the j™ cyclic processing, where when
j is equal to 1, the first scale factor of the j™ cyclic processing is one of the scale factor of the i
cyclic processing and the scale factor of the (i-1)"" cyclic processing, the second scale factor of the
j™ cyclic processing is the other one of the scale factor of the it cyclic processing and the scale
factor of the (i-1)™ cyclic processing, the first scale factor of the j™ cyclic processing corresponds
to a j first quantity of coding bits, the second scale factor of the j cyclic processing corresponds
to a j™ second quantity of coding bits, the j first quantity of coding bits is a quantity of coding
bits of an entropy coding result of a first latent variable scaled based on the first scale factor of the
j™ cyclic processing, the j™ second quantity of coding bits is a quantity of coding bits of an entropy
coding result of a first latent variable scaled based on the second scale factor of the j" cyclic
processing, and the j™" first quantity of coding bits is less than the j second quantity of coding bits;
obtaining a j™" third quantity of coding bits, where the j" third quantity of coding bits is a quantity
of coding bits of an entropy coding result of a first latent variable scaled based on the third scale
factor of the j™ cyclic processing; and if the j third quantity of coding bits does not meet a
continuing cycle condition, terminating execution of the second cyclic manner, and determining
the third scale factor of the j™ cyclic processing as the first variable scale factor; if the j" third
quantity of coding bits meets a continuing cycle condition, and is greater than the target quantity
of coding bits and less than the j second quantity of coding bits, performing (j+1)" cyclic
processing of the second cyclic manner by using the third scale factor of the j cyclic processing
as a second scale factor of the (j+1)™ cyclic processing and using the first scale factor of the j*
cyclic processing as a first scale factor of the (j+1)™ cyclic processing; or if the j™ third quantity
of coding bits meets a continuing cycle condition, and is less than the target quantity of coding bits
and greater than the j™ first quantity of coding bits, performing (j+1)™ cyclic processing of the
second cyclic manner by using the third scale factor of the j™ cyclic processing as a first scale
factor of the (j+1)™ cyclic processing and using the second scale factor of the j* cyclic processing
as a second scale factor of the (j+1)™ cyclic processing.
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[00216}[00217] _In another example, j™ cyclic processing of the second cyclic manner includes
the following steps: determining a third scale factor of the j™ cyclic processing based on a first
scale factor of the j™ cyclic processing and a second scale factor of the j™ cyclic processing, where
when j is equal to 1, the first scale factor of the j™ cyclic processing is one of the scale factor of
the i'" cyclic processing and the scale factor of the (i—1)™ cyclic processing, the second scale factor
of the j™ cyclic processing is the other one of the scale factor of the i cyclic processing and the
scale factor of the (i-1)" cyclic processing, the first scale factor of the j™ cyclic processing
corresponds to a j™" first quantity of coding bits, the second scale factor of the j™ cyclic processing
corresponds to a j" second quantity of coding bits, the j™" first quantity of coding bits is less than
the j" second quantity of coding bits, and j is a positive integer; obtaining a j™ third quantity of
coding bits, where the j™ third quantity of coding bits is a quantity of coding bits of an entropy
coding result of a first latent variable scaled based on the third scale factor of the j™ cyclic
processing; and if the j"" third quantity of coding bits does not meet a continuing cycle condition,
terminating execution of the second cyclic manner, and determining the third scale factor of the j*
cyclic processing as the first variable scale factor; if j reaches a maximum quantity of cycles and
the j™ third quantity of coding bits meets a continuing cycle condition, terminating execution of
the second cyclic manner, and determining the first variable scale factor based on the first scale
factor of the j" cyclic processing; if j does not reach a maximum quantity of cycles, and the j™
third quantity of coding bits meets a continuing cycle condition, and is greater than the target
quantity of coding bits and less than the j" second quantity of coding bits, performing (j+1)™ cyclic
processing of the second cyclic manner by using the third scale factor of the j™ cyclic processing
as a second scale factor of the (j+1)™ cyclic processing and using the first scale factor of the j™
cyclic processing as a first scale factor of the (j+1)™ cyclic processing; or if j does not reach a
maximum quantity of cycles, and the j" third quantity of coding bits meets a continuing cycle
condition, and is less than the target quantity of coding bits and greater than the j™ first quantity of
coding bits, performing (j+1)"" cyclic processing of the second cyclic manner by using the third
scale factor of the j™ cyclic processing as a first scale factor of the (j+1)™ cyclic processing and
using the second scale factor of the j cyclic processing as a second scale factor of the (j+1)" cyclic
processing.

[00217}[00218] _An implementation process of determining the third scale factor of the j™ cyclic
processing based on the first scale factor of the j™ cyclic processing and the second scale factor of
the j" cyclic processing includes: determining an average value of the first scale factor of the j
cyclic processing and the second scale factor of the j" cyclic processing, and determining the third
scale factor of the j™ cyclic processing based on the average value. In an example, the average
value may be directly determined as the third scale factor of the j™" cyclic processing, or the average
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value may be multiplied by a preset constant to obtain the third scale factor of the j" cyclic
processing. Optionally, the constant may be less than 1.

[00218}[00219] _In addition, an implementation process of obtaining the j third quantity of
coding bits includes: scaling the first latent variable based on the third scale factor of the j"" cyclic
processing to obtain a scaled first latent variable, and performing quantization processing on the
scaled first latent variable to obtain a quantized first latent variable; and performing entropy coding
on the quantized first latent variable, and counting a quantity of coding bits of an entropy coding
result, to obtain the j third quantity of coding bits.

{662193[00220] When the to-be-encoded media data is encoded at a constant bit rate, an
implementation process of determining the first variable scale factor based on the first scale factor
of the j™ cyclic processing includes: determining the first scale factor of the j™ cyclic processing
as the first variable scale factor. When the to-be-encoded media data is encoded at a variable bit
rate, an implementation process of determining the first variable scale factor based on the first
scale factor of the j cyclic processing includes: determining a first difference between the target
quantity of coding bits and the j* first quantity of coding bits, and determining a second difference
between the j™ second quantity of coding bits and the target quantity of coding bits; and if the first
difference is less than the second difference, determining the first scale factor of the j™ cyclic
processing as the first variable scale factor; if the second difference is less than the first difference,
determining the second scale factor of the j cyclic processing as the first variable scale factor; or
if the first difference is equal to the second difference, determining the first scale factor of the jt"
cyclic processing as the first variable scale factor, or determining the second scale factor of the j™
cyclic processing as the first variable scale factor.

{60220}[00221] When the to-be-encoded media data is encoded at a constant bit rate, the
continuing cycle condition includes that the j™ third quantity of coding bits is greater than the target
quantity of coding bits, or the continuing cycle condition includes that the j" third quantity of
coding bits is less than the target quantity of coding bits, and a difference between the target
quantity of coding bits and the j*" third quantity of coding bits is greater than a bit quantity threshold.
When the to-be-encoded media data is encoded at a variable bit rate, the continuing cycle condition
includes that an absolute value of a difference between the target quantity of coding bits and the
j™ third quantity of coding bits is greater than a bit quantity threshold. In other words, the
continuing cycle condition includes that the j™ third quantity of coding bits is greater than the target
quantity of coding bits, and a difference between the j third quantity of coding bits and the target
quantity of coding bits is greater than the bit quantity threshold, or the continuing cycle condition
includes that the j™ third quantity of coding bits is less than the target quantity of coding bits, and
the difference between the target quantity of coding bits and the j™ third quantity of coding bits is
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greater than the bit quantity threshold.
{602211[00222] In other words, when the to-be-encoded media data is encoded at the constant
bit rate, the continuing cycle condition includes: bits_curr > target || (bits_curr < target && (target-
bits_curr) > TH), and when the to-be-encoded media data is encoded at the variable bit rate, the
continuing cycle condition includes: bits_curr > target && (bits_curr-target) > TH || (bits_curr <
target && (target-bits_curr) > TH). bits_curr is the j™ third quantity of coding bits, target is the
target quantity of coding bits, and TH is the bit quantity threshold.
[00222][00223] _The first scale factor of the j cyclic processing may be denoted as scale_lower,
the j™ first quantity of coding bits may be denoted as bits_lower, the second scale factor of the j*
cyclic processing may be denoted as scale_upper, the j" second quantity of coding bits may be
denoted as bits_upper, the third scale factor of the j™ cyclic processing may be denoted as
scale_curr, and pseudocode for using the third scale factor of the j" cyclic processing as the first
scale factor of the (j+1)" cyclic processing or the second scale factor of the (j+1)"" cyclic
processing is as follows:
if bits_curr > target & bits_curr < bits_upper
scale_upper = scale _curr
bits_upper = bits_curr
else if bits_curr < target & bits_curr >bits_lower
scale_lower = scale _curr
bits_lower = bits_curr
{6062231[00224] In a second implementation, when the initial quantity of coding bits is equal to
the target quantity of coding bits, the first initial scale factor is determined as the first variable
scale factor. When the initial quantity of coding bits is not equal to the target quantity of coding
bits, the first variable scale factor is determined according to the foregoing first implementation.
However, a difference from the foregoing first implementation lies in that, when the initial quantity
of coding bits is less than the target quantity of coding bits, a scale factor of (i-1)" cyclic
processing is scaled based on a first step, to obtain the scale factor of the i' cyclic processing. In
this case, the continuing scaling condition includes that the i quantity of coding bits is less than
the target quantity of coding bits. When the initial quantity of coding bits is greater than the target
quantity of coding bits, a scale factor of (i—1)™ cyclic processing is scaled based on a second step,
to obtain the scale factor of the i*" cyclic processing. In this case, the continuing scaling condition
includes that the i quantity of coding bits is greater than the target quantity of coding bits.
[002241[00225] _That a scale factor of (i—1)" cyclic processing is scaled based on a first step may
refer to increasing the scale factor of the (i—1)™" cyclic processing based on the first step, and that
a scale factor of (i-1)™" cyclic processing is scaled based on a second step may refer to decreasing
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the scale factor of the (i-1)"" cyclic processing based on the second step.

{60225}[00226] The increasing processing and the decreasing processing may be linear or non-
linear. For example, a sum of the scale factor of the (i—1)™" cyclic processing and the first step may
be determined as the scale factor of the i cyclic processing, or a difference between the scale
factor of the (i—1)"" cyclic processing and the second step may be determined as the scale factor of
the i cyclic processing.

{662261[00227] It should be noted that the first step and the second step may be preset, and the
first step and the second step may be adjusted based on different requirements. In addition, the
first step may be equal to or unequal to the second step.

{66227[00228] _In a third implementation, when the initial quantity of coding bits is less than or
equal to the target quantity of coding bits, the first initial scale factor is determined as the first
variable scale factor. When the initial quantity of coding bits is greater than the target quantity of
coding bits, the first variable scale factor may be determined according to the foregoing first
implementation. Alternatively, the first variable scale factor may be determined when the initial
quantity of coding bits is greater than the target quantity of coding bits in the foregoing second
implementation.

{6062281[00229] _Step 603: Obtain the entropy coding result of the second latent variable.
{602291[00230] _In the process of determining the first variable scale factor in the step 602, the
first variable scale factor may be the first initial scale factor, may be the scale factor of the i cyclic
processing, may be the third scale factor of the j™ cyclic processing, or may be determined and
obtained based on the first scale factor of the j™ cyclic processing. In either case, a corresponding
entropy coding result is determined in the foregoing cycle process. Therefore, an entropy coding
result corresponding to the first variable scale factor, that is, the entropy coding result of the second
latent variable, may be directly obtained from the entropy coding result determined in the
foregoing cycle process.

{60236}[00231] _Certainly, the processing may be performed again. In other words, the first latent
variable is scaled directly based on the first variable scale factor, to obtain the second latent
variable. Quantization processing is performed on the second latent variable, to obtain a quantized
second latent variable. Entropy coding is performed on the quantized second latent variable, to
obtain the entropy coding result of the second latent variable.

{60231}[00232] Based on the foregoing description, the first initial scale factor may be a scalar
or a vector, and the first variable scale factor is determined based on the first initial scale factor.
Therefore, the first variable scale factor may be a scalar or a vector.

{60232}[00233] _In other words, the first variable scale factor includes one or more elements, and
when the first variable scale factor includes a plurality of elements, one element in the first variable
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scale factor corresponds to one or more elements in the first latent variable.

{60233}[00234] Step 604: Write the entropy coding result of the second latent variable and an
encoding result of the first variable scale factor into a bitstream.

f6062341[00235] Based on the foregoing description, the first variable scale factor may be an
unquantized value, or may be a quantized value. If the first variable scale factor is the unquantized
value, an implementation process of determining the encoding result of the first variable scale
factor includes: performing quantization and encoding processing on the first variable scale factor,
to obtain the encoding result of the first variable scale factor. If the first variable scale factor is the
quantized value, an implementation process of determining the encoding result of the first variable
scale factor includes: encoding the first variable scale factor, to obtain the encoding result of the
first variable scale factor.

f66235}[00236] The first variable scale factor may be encoded in any encoding manner. This is
not limited in this embodiment of this application.

{60236}[00237] _In addition, for some encoders, a quantization process and an encoding process
are performed in one processing, that is, a quantization result and an encoding result can be
obtained through one processing. Therefore, for the first variable scale factor, the encoding result
of the first variable scale factor may also be obtained in the foregoing process of determining the
first variable scale factor. Therefore, the encoding result of the first variable scale factor may be
directly obtained. In other words, the encoding result of the first variable scale factor may also be
directly obtained in the process of determining the first variable scale factor.

f66237[00238] Optionally, if the first variable scale factor is the unquantized value, in this
embodiment of this application, a quantization index corresponding to a quantization step of the
first variable scale factor may be further determined, to obtain a first quantization index. Optionally,
in this embodiment of this application, a quantization index corresponding to a quantization step
of the second latent variable may be further determined, to obtain a second quantization index.
The first quantization index and the second quantization index are encoded into the bitstream. The
quantization index indicates a corresponding quantization step, that is, the first quantization index
indicates the quantization step of the first variable scale factor, and the second quantization index
indicates the quantization step of the second latent variable.

{60238}[00239] _In this embodiment of this application, the first latent variable is scaled based on
the first variable scale factor to obtain the second latent variable, and the quantity of coding bits
of the entropy coding result of the second latent variable meets the preset encoding rate condition.
This ensures that a quantity of coding bits of an entropy coding result of a latent variable
corresponding to each frame of media data can meet the preset encoding rate condition, that is, the
quantity of coding bits of the entropy coding result of the latent variable corresponding to each
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frame of media data can be basically consistent, instead of dynamically changing, thereby meeting

a requirement of an encoder for a stable encoding rate. Further, when side information (for example,

a window type, a temporal noise shaping (TNS—Femporal-Neise-Shaping) parameter, a frequency-

domain noise shaping (FDNS:—Freguency-domainnoise-shaping) parameter, and/or a bandwidth
extension (BWE:bandwidth-extension) parameter) needs to be transmitted, it can be ensured that

the quantity of coding bits of the entropy coding result of the latent variable corresponding to each
frame of media data is basically consistent with a quantity of coding bits of the side information,
thereby meeting the requirement of the encoder for the stable encoding rate.

f6062393[00240] FIG. 9 is a flowchart of a first decoding method according to an embodiment of
this application. The method is applied to a decoder side. The method corresponds to the encoding
method shown in FIG. 6. The method includes the following steps.

{6062403[00241] Step 901: Determine a reconstructed second latent variable and a reconstructed
first variable scale factor based on a bitstream.

{602411[00242] In some embodiments, entropy decoding may be performed on an entropy
coding result of a second latent variable in the bitstream, and an encoding result of a first variable
scale factor in the bitstream may be decoded, to obtain a quantized second latent variable and a
quantized first variable scale factor. Dequantization processing is performed on the quantized
second latent variable and the quantized first variable scale factor, to obtain the reconstructed
second latent variable and the reconstructed first variable scale factor.

{86062421[00243] The decoding method in this step corresponds to the encoding method at an
encoder side, and the dequantization processing in this step corresponds to the quantization
processing at the encoder side. In other words, the decoding method is an inverse process of the
encoding method, and the dequantization processing is an inverse process of the quantization
processing.

{6062431[00244] For example, the bitstream may be parsed, to obtain a first quantization index
and a second quantization index. The first quantization index indicates a quantization step of the
first variable scale factor, and the second quantization index indicates a quantization step of the
second latent variable. Dequantization processing is performed on the quantized first variable scale
factor based on the quantization step indicated by the first quantization index, to obtain the
reconstructed first variable scale factor. Dequantization processing is performed on the quantized
second latent variable based on the quantization step indicated by the second quantization index,
to obtain the reconstructed second latent variable.

{6062441[00245] Step 902: Scale the reconstructed second latent variable based on the
reconstructed first variable scale factor, to obtain a reconstructed first latent variable, where the

reconstructed first latent variable indicates a feature of to-be-decoded media data.
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{606245}[00246] Because the second latent variable is obtained by scaling a first latent variable
based on the first variable scale factor, the reconstructed second latent variable may be scaled
based on the reconstructed first variable scale factor, to obtain the reconstructed first latent variable.
{06062461[00247] A process of scaling the reconstructed second latent variable based on the
reconstructed first variable scale factor is an inverse process of scaling the first latent variable by
the encoder side. For example, when the encoder side multiplies each element in the first latent
variable by a corresponding element in the first variable scale factor, each element in the
reconstructed second latent variable may be divided by a corresponding element in the
reconstructed first variable scale factor, to obtain the reconstructed first latent variable. When the
encoder side divides each element in the first latent variable by a corresponding element in the
first variable scale factor, each element in the reconstructed second latent variable may be
multiplied by a corresponding element in the reconstructed first variable scale factor, to obtain the
reconstructed first latent variable.

{602471[00248] Based on the foregoing description, a first initial scale factor may be a scalar or
a vector. Therefore, the finally obtained first variable scale factor may be a scalar or a vector. For
example, it is assumed that a network structure of a first encoding neural network model is a fully
connected network, the second latent variable is a vector, and a quantity M of dimensions of the
vector is a size of the second latent variable (latent size). If the first variable scale factor is a scalar,
scale factor values corresponding to all elements in the second latent variable whose quantity of
dimensions is M and that is a vector are the same, that is, the first variable scale factor includes
one element. If the first variable scale factor is a vector, scale factor values corresponding to all
elements in the second latent variable vector whose quantity of dimensions is M and that is a vector
are not the same, and a plurality of elements may share one scale factor value, that is, the first
variable scale factor includes a plurality of elements, and each element corresponds to one or more
elements in the second latent variable.

{60248}[00249] Similarly, it is assumed that a network structure of a first encoding neural
network model is a CNN network, the second latent variable is an N*M-dimensional matrix, where
N is a quantity of channels (channels) of the CNN network, and M is a size of a latent variable
(latent size) of each channel of the CNN network. If the first variable scale factor is a scalar, scale
factor values corresponding to all elements in the N*M-dimensional second latent variable matrix
are the same, that is, the first variable scale factor includes one element. If the first variable scale
factor is a vector, scale factor values corresponding to all elements in the N*M-dimensional second
latent variable matrix are not the same, and elements of latent variables falling within a same
channel may correspond to a same scale factor value, that is, the first variable scale factor includes

N elements, and each element corresponds to M elements with a same channel sequence number
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in the second latent variable.

{662491[00250] _Step 903: Process the reconstructed first latent variable by using a first decoding
neural network model, to obtain reconstructed media data.

f662503[00251] In some embodiments, the reconstructed first latent variable may be input into
the first decoding neural network model, to obtain the reconstructed media data output by the first
decoding neural network model. Alternatively, the reconstructed first latent variable is post-
processed, and a post-processed first latent variable is input into the first decoding neural network
model, to obtain the reconstructed media data output by the first decoding neural network model.

f66251}[00252] _In other words, the reconstructed first latent variable may be used as an input of
the first decoding neural network model to determine the reconstructed media data, or the
reconstructed first latent variable may be post-processed and then used as an input of the first
decoding neural network model to determine the reconstructed media data.

{606252}[00253] _The first decoding neural network model corresponds to the first encoding neural
network model, and both are pre-trained. A network structure and a training method of the first
decoding neural network model are not limited in this embodiment of this application. For example,
the network structure of the first decoding neural network model may be a fully connected network
or a CNN network. In addition, a quantity of layers included in the network structure of the first
decoding neural network model and a quantity of nodes at each layer are not limited in this
embodiment of this application either.

f66253}[00254] When the media data is an audio signal and a video signal, an output of the first
decoding neural network model may be reconstructed time-domain media data, or may be
reconstructed frequency-domain media data. If the output is the frequency-domain media data,
transformation from frequency domain to time domain needs to be performed to obtain the time-
domain media data. Alternatively, an output of the first decoding neural network model may be a
residual signal. In this case, other corresponding processing needs to be performed to obtain the
audio signal or the video signal.

{662544[00255] _In this embodiment of this application, a quantity of coding bits of the entropy
coding result of the second latent variable meets a preset encoding rate condition. This ensures that
a quantity of coding bits of an entropy coding result of a latent variable corresponding to each
frame of media data can meet the preset encoding rate condition, that is, the quantity of coding
bits of the entropy coding result of the latent variable corresponding to each frame of media data
can be basically consistent, instead of dynamically changing, thereby meeting a requirement of an

encoder for a stable encoding rate. Further, when side information (for example, a window type, a

temporal noise shaping (TNS—TFempeoral-Noise-Shaping) parameter, a frequency-domain noise
shaping (FDNS:—Freguency-domain—noise—shaping) parameter, and/or a bandwidth extension
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(BWE-bandwidth-extension) parameter) needs to be transmitted, it can be ensured that the quantity
of coding bits of the entropy coding result of the latent variable corresponding to each frame of
media data is basically consistent with a quantity of coding bits of the side information, thereby
meeting the requirement of the encoder for the stable encoding rate.

f606255}[00256] FIG. 10 is a flowchart of a second encoding method according to an embodiment
of this application. The method includes a context model, but only a latent variable generated by
using to-be-encoded media data is scaled based on a scale factor. The encoding method is applied
to an encoder side device, and includes the following steps.

{6062561[00257] Step 1001: Process the to-be-encoded media data by using a first encoding neural
network model, to obtain a first latent variable, where the first latent variable indicates a feature
of the to-be-encoded media data.

f66257[00258] For an implementation process of the step 1001, refer to the implementation
process of the step 601. Details are not described herein again.

{60258}[00259] _Step 1002: Determine a first variable scale factor based on the first latent variable.
{602591[00260] _In some embodiments, an initial quantity of coding bits may be determined based
on the first latent variable, and the first variable scale factor may be determined based on the initial
quantity of coding bits and a target quantity of coding bits. For a related description of the target
quantity of coding bits, refer to the content in the step 602. Details are not described herein again.
The following separately explains and describes in detail processes of determining the initial
quantity of coding bits and the first variable scale factor.

{6062603[00261] Determine the initial quantity of coding bits

{66261}[00262] There may be two manners of determining the initial quantity of coding bits
based on the first latent variable. The following separately describes the manners.
f66262}[00263] _In a first implementation, a corresponding initial quantity of context coding bits
and an initial entropy coding model parameter are determined based on the first latent variable by
using the context model, a quantity of coding bits of an entropy coding result of the first latent
variable is determined based on the initial entropy coding model parameter, to obtain a basic initial
quantity of coding bits, and the initial quantity of coding bits is determined based on the initial
quantity of context coding bits and the basic initial quantity of coding bits.

{60263}[00264] The context model includes a context encoding neural network model and a
context decoding neural network model. An implementation process of determining, based on the
first latent variable by using the context model, the corresponding initial quantity of context coding
bits and the initial entropy coding model parameter includes: processing the first latent variable by
using the context encoding neural network model, to obtain a fifth latent variable, where the fifth
latent variable indicates a probability distribution of the first latent variable; determining an
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entropy coding result of the fifth latent variable, and using a quantity of coding bits of the entropy
coding result of the fifth latent variable as the initial quantity of context coding bits; and
reconstructing the fifth latent variable based on the entropy coding result of the fifth latent variable,
and processing, by using the context decoding neural network model, the fifth latent variable
obtained through reconstruction, to obtain the initial entropy coding model parameter.
{662641[00265] _In an example, the first latent variable is processed by using the context encoding
neural network model, to obtain a fifth latent variable. Quantization processing is performed on
the fifth latent variable, to obtain a quantized fifth latent variable. Entropy coding is performed on
the quantized fifth latent variable, and a quantity of coding bits of an entropy coding result is
counted, to obtain the initial quantity of context coding bits. Then, entropy decoding is performed
on the entropy coding result of the fifth latent variable to obtain the quantized fifth latent variable,
and dequantization processing is performed on the quantized fifth latent variable to obtain a
reconstructed fifth latent variable. The reconstructed fifth latent variable is input into the context
decoding neural network model, to obtain the initial entropy coding model parameter output by
the context decoding neural network model.

f66265}[00266] _An implementation process of processing the first latent variable by using the
context encoding neural network model is as follows: inputting the first latent variable into the
context encoding neural network model, to obtain the fifth latent variable output by the context
encoding neural network model; or obtaining an absolute value of each element in the first latent
variable, and then inputting the absolute value of each element in the first latent variable into the
context encoding neural network model, to obtain the fifth latent variable output by the context
encoding neural network model.

{662661[00267] An implementation process of determining the quantity of coding bits of the
entropy coding result of the first latent variable based on the initial entropy coding model
parameter, to obtain the basic initial quantity of coding bits is as follows: determining, from
entropy coding models with scalable encoding model parameters, an entropy coding model
corresponding to the initial entropy coding model parameter; performing quantization processing
on the first latent variable, to obtain a quantized first latent variable; performing entropy coding
on the quantized first latent variable based on the entropy coding model corresponding to the initial
entropy coding model parameter, to obtain an initial encoding result of the first latent variable; and
counting a quantity of coding bits of the initial encoding result of the first latent variable, to obtain
the basic initial quantity of coding bits.

f662674[00268] For a quantization processing manner and an entropy coding manner in the step
1002, refer to the quantization processing manner and the entropy coding manner in the step 602.
Details are not described herein again.
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{66268}[00269] _An implementation process of determining the initial quantity of coding bits
based on the initial quantity of context coding bits and the basic initial quantity of coding bits
includes: determining a sum of the initial quantity of context coding bits and the basic initial
quantity of coding bits as the initial quantity of coding bits. Certainly, it may be further determined
in another implementation.

{60269}[00270] In a second implementation, the first latent variable is scaled based on a first
initial scale factor, a corresponding initial quantity of context coding bits and an initial entropy
coding model parameter are determined based on a scaled first latent variable by using the context
model, and a quantity of coding bits of an entropy coding result of the scaled first latent variable
is determined based on the initial entropy coding model parameter, to obtain a basic initial quantity
of coding bits; and the initial quantity of coding bits is determined based on the initial quantity of
context coding bits and the basic initial quantity of coding bits. The first initial scale factor may
be a first preset scale factor.

{60276}[00271] The context model includes a context encoding neural network model and a
context decoding neural network model. An implementation process of determining, based on the
scaled first latent variable by using the context model, the corresponding initial quantity of context
coding bits and the initial entropy coding model parameter includes: processing the scaled first
latent variable by using the context encoding neural network model, to obtain a sixth latent variable,
where the sixth latent variable indicates a probability distribution of the scaled first latent variable;
determining an entropy coding result of the sixth latent variable, and using a quantity of coding
bits of the entropy coding result of the sixth latent variable as the initial quantity of context coding
bits; and reconstructing the sixth latent variable based on the entropy coding result of the sixth
latent variable, and processing, by using the context decoding neural network model, the sixth
latent variable obtained through reconstruction, to obtain the initial entropy coding model
parameter.

f86271}[00272] In an example, the scaled first latent variable is processed by using the context
encoding neural network model, to obtain a sixth latent variable. Quantization processing is
performed on the sixth latent variable, to obtain a quantized sixth latent variable. Entropy coding
is performed on the quantized sixth latent variable, and a quantity of coding bits of an entropy
coding result is counted, to obtain the initial quantity of context coding bits. Then, entropy
decoding is performed on the entropy coding result of the sixth latent variable to obtain the
quantized sixth latent variable, and dequantization processing is performed on the quantized sixth
latent variable to obtain a reconstructed sixth latent variable. The reconstructed sixth latent variable
is input into the context decoding neural network model, to obtain the initial entropy coding model
parameter output by the context decoding neural network model.
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f8062723[00273] It should be noted that, for other content in the second implementation, refer to
the foregoing descriptions of the corresponding steps. Details are not described herein again.
{80273}[00274] Determine the first variable scale factor

f6062741[00275] The first variable scale factor is a final value of a scale factor of the first latent
variable. A second latent variable is obtained by scaling the first latent variable based on the first
variable scale factor, a third latent variable is obtained by processing the second latent variable by
using the context encoding neural network model, and a total quantity of coding bits of an entropy
coding result of the second latent variable and coding bits of an entropy coding result of the third
latent variable meets a preset encoding rate condition. When the to-be-encoded media data is
encoded at a constant bit rate, the meeting a preset encoding rate condition includes that the
quantity of coding bits is less than or equal to a target quantity of coding bits. Alternatively, the
meeting a preset encoding rate condition includes that the quantity of coding bits is less than or
equal to the target quantity of coding bits, and a difference between the quantity of coding bits and
the target quantity of coding bits is less than a bit quantity threshold. When the to-be-encoded
media data is encoded at a variable bit rate, the meeting a preset encoding rate condition includes
that an absolute value of a difference between the quantity of coding bits and a target quantity of
coding bits is less than a bit quantity threshold. In other words, the meeting a preset encoding rate
condition includes that the quantity of coding bits is less than or equal to the target quantity of
coding bits, and a difference between the target quantity of coding bits and the quantity of coding
bits is less than the bit quantity threshold. Alternatively, the meeting a preset encoding rate
condition includes that the quantity of coding bits is greater than or equal to the target quantity of
coding bits, and the difference between the quantity of coding bits and the target quantity of coding
bits is less than the bit quantity threshold.

f606275}[00276] It should be noted that the bit quantity threshold may be preset, and the bit
quantity threshold may be adjusted based on different requirements.

{60276}[00277] There may be a plurality of implementations of determining the first variable
scale factor based on the initial quantity of coding bits and the target quantity of coding bits. The
following describes three of the implementations.

f86277[00278] _In a first implementation, when the initial quantity of coding bits is equal to the
target quantity of coding bits, the first initial scale factor is determined as the first variable scale
factor. When the initial quantity of coding bits is not equal to the target quantity of coding bits, the
first variable scale factor is determined in a first cyclic manner based on the initial quantity of
coding bits and the target quantity of coding bits.

[00278}[00279] _i™" cyclic processing of the first cyclic manner includes the following steps:
determining a scale factor of the i cyclic processing, where i is a positive integer; scaling the first
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latent variable based on the scale factor of the i cyclic processing, to obtain an i"-scaled first
latent variable; determining, based on the i"-scaled first latent variable by using the context model,
a corresponding i quantity of context coding bits and an i entropy coding model parameter,
determining a quantity of coding bits of an entropy coding result of the i"-scaled first latent
variable based on the i" entropy coding model parameter, to obtain an i"" basic quantity of coding
bits, and determining an i quantity of coding bits based on the i quantity of context coding bits
and the i"" basic quantity of coding bits; and when the i' quantity of coding bits meets a continuing
scaling condition, performing (i+1)™ cyclic processing of the first cyclic manner; or when the it"
quantity of coding bits does not meet a continuing scaling condition, terminating execution of the
first cyclic manner, and determining the first variable scale factor based on the scale factor of the
i cyclic processing.

[002791[00280] _For an implementation process of determining the scale factor of the i" cyclic
processing, refer to the related description in the step 602. Details are not described herein again.
For an implementation process of determining, based on the i""-scaled first latent variable by using
the context model, the i'" quantity of context coding bits and the i entropy coding model parameter,
refer to the foregoing process of determining the initial quantity of context coding bits and the
initial entropy coding model parameter. Details are not described herein again. For an
implementation process of determining the quantity of coding bits of the entropy coding result of
the i"-scaled first latent variable based on the i" entropy coding model parameter, refer to the
foregoing process of determining the basic initial quantity of coding bits based on the initial
entropy coding model parameter. Details are not described herein again.

{60286}[00281] For an implementation process of determining the first variable scale factor
based on the scale factor of the it cyclic processing, refer to the description in the step 602. Details
are not described herein again.

{662813[00282] In a second implementation, when the initial quantity of coding bits is equal to
the target quantity of coding bits, the first initial scale factor is determined as the first variable
scale factor. When the initial quantity of coding bits is not equal to the target quantity of coding
bits, the first variable scale factor is determined according to the foregoing first implementation.
However, a difference from the foregoing first implementation lies in that, when the initial quantity
of coding bits is less than the target quantity of coding bits, a scale factor of (i-1)" cyclic
processing of the first cyclic manner is scaled based on a first step, to obtain the scale factor of the
i" cyclic processing. In this case, the continuing scaling condition includes that the i quantity of
coding bits is less than the target quantity of coding bits. When the initial quantity of coding bits
is greater than the target quantity of coding bits, a scale factor of (i-1)"" cyclic processing of the
first cyclic manner is scaled based on a second step, to obtain the scale factor of the i" cyclic

52



10

15

20

25

30

35

processing. In this case, the continuing scaling condition includes that the i quantity of coding
bits is greater than the target quantity of coding bits.

[00282}[00283] _That a scale factor of (i-1)"" cyclic processing is scaled based on a first step may
refer to increasing the scale factor of the (i-1)™ cyclic processing based on the first step, and that
a scale factor of (i-1)"" cyclic processing is scaled based on a second step may refer to decreasing
the scale factor of the (i—1)" cyclic processing based on the second step.

{60283}[00284] The increasing processing and the decreasing processing may be linear or non-
linear. For example, a sum of the scale factor of the (i-1)"" cyclic processing and the first step may
be determined as the scale factor of the i cyclic processing, or a difference between the scale
factor of the (i—1)" cyclic processing and the second step may be determined as the scale factor of
the i cyclic processing.

{6062841[00285] It should be noted that the first step and the second step may be preset, and the
first step and the second step may be adjusted based on different requirements. In addition, the
first step may be equal to or unequal to the second step.

{66285}[00286] _In a third implementation, when the initial quantity of coding bits is less than or
equal to the target quantity of coding bits, the first initial scale factor is determined as the first
variable scale factor. When the initial quantity of coding bits is greater than the target quantity of
coding bits, the first variable scale factor may be determined according to the foregoing first
implementation. Alternatively, the first variable scale factor may be determined when the initial
quantity of coding bits is greater than the target quantity of coding bits in the foregoing second
implementation.

{60286}[00287] Step 1003: Obtain the entropy coding result of the second latent variable and the
entropy coding result of the third latent variable, where the second latent variable is obtained by
scaling the first latent variable based on the first variable scale factor, the third latent variable
indicates a probability distribution of the second latent variable, and the total quantity of coding
bits of the entropy coding result of the second latent variable and coding bits of the entropy coding
result of the third latent variable meets the preset encoding rate condition.

{66287[00288] _In the process of determining the first variable scale factor in the step 1002, the
first variable scale factor may be the first initial scale factor, may be the scale factor of the it cyclic
processing, may be the third scale factor of the j cyclic processing, or may be determined based
on the first scale factor of the j™ cyclic processing. In either case, a corresponding entropy coding
result is determined in the foregoing cycle process. Therefore, the entropy coding result of the
second latent variable and the entropy coding result of the third latent variable may be directly
obtained from the entropy coding result determined in the foregoing cycle process.
{60288}[00289] _Certainly, the processing may be performed again. In other words, the first latent
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variable is scaled directly based on the first variable scale factor, to obtain the second latent
variable. The entropy coding result of the third latent encoding and a first entropy coding model
parameter are determined based on the second latent variable by using the context model.
Quantization processing is performed on the second latent variable, to obtain a quantized second
latent variable. An entropy coding result of the quantized second latent variable, namely, the
entropy coding result of the second latent variable is determined based on the first entropy coding
model parameter.

{662893[00290] The context model includes a context encoding neural network model and a
context decoding neural network model. An implementation process of determining, based on the
second latent variable by using the context model, the entropy coding result of the third latent
encoding and the first entropy coding model parameter includes: processing the second latent
variable by using the context encoding neural network model, to obtain the third latent variable;
performing quantization processing on the third latent variable, to obtain a quantized third latent
variable; performing entropy coding on the quantized third latent variable, to obtain the entropy
coding result of the third latent variable; performing entropy decoding on the entropy coding result
of the third latent variable to obtain a quantized third latent variable, and performing
dequantization processing on the quantized third latent variable to obtain a reconstructed third
latent variable; and processing the reconstructed third latent variable by using the context decoding
neural network model, to obtain the first entropy coding model parameter.

f662903[00291] An implementation process of determining the entropy coding result of the
quantized second latent variable based on the first entropy coding model parameter includes:
determining, from entropy coding models with scalable encoding model parameters, an entropy
coding model corresponding to the first entropy coding model parameter; and performing entropy
coding on the quantized second latent variable based on the entropy coding model corresponding
to the first entropy coding model parameter, to obtain the entropy coding result of the second latent
variable.

{602911[00292] Step 1004: Write the entropy coding result of the second latent variable, the
entropy coding result of the third latent variable, and an encoding result of the first variable scale
factor into a bitstream.

{602921[00293] For related content of the encoding result of the first variable scale factor, refer
to the description in the step 604. Details are not described herein again.

{662931[00294] Optionally, if the first variable scale factor is an unquantized value, in this
embodiment of this application, a quantization index corresponding to a quantization step of the
first variable scale factor may be further determined, to obtain a first quantization index. Optionally,
in this embodiment of this application, a quantization index corresponding to a quantization step
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of the second latent variable may be further determined, to obtain a second quantization index, and
a quantization index corresponding to a quantization step of the third latent variable may be further
determined, to obtain a third quantization index. The first quantization index, the second
quantization index, and the third quantization index are encoded into the bitstream. The
quantization index indicates a corresponding quantization step, that is, the first quantization index
indicates the quantization step of the first variable scale factor, the second quantization index
indicates the quantization step of the second latent variable, and the third quantization index
indicates the quantization step of the third latent variable.

{662941[00295] _In this embodiment of this application, the first latent variable is scaled based on
the first variable scale factor to obtain the second latent variable, the second latent variable is
processed by using the context encoding neural network model to obtain the third latent variable,
and the total quantity of coding bits of the entropy coding result of the second latent variable and
coding bits of the entropy coding result of the third latent variable meets the preset encoding rate
condition. This ensures that a quantity of coding bits of an entropy coding result of a latent variable
corresponding to each frame of media data can meet the preset encoding rate condition, that is, the
quantity of coding bits of the entropy coding result of the latent variable corresponding to each
frame of media data can be basically consistent, instead of dynamically changing, thereby meeting

a requirement of an encoder for a stable encoding rate. Further, when side information (for example,

a window type, a temporal noise shaping (TNS—Femporal-Neise-Shaping) parameter, a frequency-

domain noise shaping (FDNS:—Freguency-domainnoise-shaping) parameter, and/or a bandwidth
extension (BWE:bandwidth-extension) parameter) needs to be transmitted, it can be ensured that

the quantity of coding bits of the entropy coding result of the latent variable corresponding to each
frame of media data is basically consistent with a quantity of coding bits of the side information,
thereby meeting the requirement of the encoder for the stable encoding rate.

f606295}[00296] FIG. 11 is a flowchart of a second decoding method according to an embodiment
of this application. The method is applied to a decoder side. The method corresponds to the
encoding method shown in FIG. 10. The method includes the following steps.

{6062961[00297] Step 1101: Determine a reconstructed third latent variable and a reconstructed
first variable scale factor based on a bitstream.

{602971[00298] In some embodiments, entropy decoding may be performed on an entropy
coding result of a third latent variable in the bitstream, and an encoding result of a first variable
scale factor in the bitstream may be decoded, to obtain a quantized third latent variable and a
quantized first variable scale factor. Dequantization processing is performed on the quantized third
latent variable and the quantized first variable scale factor, to obtain the reconstructed third latent
variable and the reconstructed first variable scale factor.
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{606298}[00299] The decoding method in this step corresponds to the encoding method at an
encoder side, and the dequantization processing in this step corresponds to the quantization
processing at the encoder side. In other words, the decoding method is an inverse process of the
encoding method, and the dequantization processing is an inverse process of the quantization
processing.

{60299}[00300] _For example, the bitstream may be parsed, to obtain a first quantization index
and a third quantization index. The first quantization index indicates a quantization step of the first
variable scale factor, and the third quantization index indicates a quantization step of the third
latent variable. Dequantization processing is performed on the quantized first variable scale factor
based on the quantization step indicated by the first quantization index, to obtain the reconstructed
first variable scale factor. Dequantization processing is performed on the quantized third latent
variable based on the quantization step indicated by the third quantization index, to obtain the
reconstructed third latent variable.

{603006}[00301] Step 1102: Determine a reconstructed second latent variable based on the
bitstream and the reconstructed third latent variable.

f66364}[00302] _In some embodiments, the reconstructed third latent variable is processed by
using a context decoding neural network model, to obtain a reconstructed first entropy coding
model parameter, and the reconstructed second latent variable is determined based on the bitstream
and the reconstructed first entropy coding model parameter.

f66362}[00303] In some embodiments, an entropy decoding model corresponding to the
reconstructed first entropy coding model parameter may be determined. Entropy decoding is
performed on an entropy coding result of a second latent variable in the bitstream based on the
entropy decoding model corresponding to the reconstructed first entropy coding model parameter,
to obtain a quantized second latent variable. Dequantization processing is performed on the
quantized second latent variable, to obtain the reconstructed second latent variable.
{603063}[00304] The decoding method in this step corresponds to the encoding method at an
encoder side, and the dequantization processing in this step corresponds to the quantization
processing at the encoder side. In other words, the decoding method is an inverse process of the
encoding method, and the dequantization processing is an inverse process of the quantization
processing.

{60304}[00305] For example, the bitstream may be parsed, to obtain a second quantization index,
and the second quantization index indicates a quantization step of the second latent variable.
Dequantization processing is performed on the quantized second latent variable based on the
quantization step indicated by the second quantization index, to obtain the reconstructed second
latent variable.
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f6063065}[00306] Step 1103: Scale the reconstructed second latent variable based on the
reconstructed first variable scale factor, to obtain a reconstructed first latent variable, where the
reconstructed first latent variable indicates a feature of to-be-decoded media data.
f60630661[00307] For an implementation process of the step 1103, refer to the implementation
process of the step 902. Details are not described herein again.

{66364[00308] _Step 1104: Process the reconstructed first latent variable by using a first decoding
neural network model, to obtain reconstructed media data.

f663068}[00309] For an implementation process of the step 1104, refer to the implementation
process of the step 903. Details are not described herein again.

{60309}[00310] _In this embodiment of this application, a total quantity of coding bits of the
entropy coding result of the second latent variable and coding bits of the entropy coding result of
the third latent variable meets a preset encoding rate condition. This ensures that a quantity of
coding bits of an entropy coding result of a latent variable corresponding to each frame of media
data can meet the preset encoding rate condition, that is, the quantity of coding bits of the entropy
coding result of the latent variable corresponding to each frame of media data can be basically
consistent, instead of dynamically changing, thereby meeting a requirement of an encoder for a

stable encoding rate. Further, when side information (for example, a window type, a temporal noise

shaping (TNS:—TFemperal-Noeise-Shaping) parameter, a frequency-domain noise shaping (FDNS:

Freguency-domain-neise-shaping) parameter, and/or a bandwidth extension (BWE:—bandwidth
extension) parameter) needs to be transmitted, it can be ensured that the quantity of coding bits of

the entropy coding result of the latent variable corresponding to each frame of media data is
basically consistent with a quantity of coding bits of the side information, thereby meeting the
requirement of the encoder for the stable encoding rate.

f663103[00311] FIG. 12 is an example block diagram of an encoding method according to an
embodiment of this application. FIG. 12 mainly explains the encoding method shown in FIG. 10
as an example. In FIG. 12, an audio signal is used as an example. Windowing processing may be
performed on the audio signal, to obtain an audio signal of a current frame. MDCT processing is
performed on the audio signal of the current frame, to obtain a frequency-domain signal of the
current frame. A first latent variable is output by performing processing by a first encoding neural
network model based on the frequency-domain signal of the current frame. The first latent variable
is scaled based on a first latent variable scale factor, to obtain a second latent variable. The second
latent variable is processed by using a context encoding neural network model, to obtain a third
latent variable. Quantization processing and entropy coding are performed on the third latent
variable to obtain an entropy coding result of the third latent variable, and the entropy coding result
of the third latent variable is written into a bitstream. In addition, entropy decoding is performed
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on the entropy coding result of the third latent variable, to obtain a quantized third latent variable.
Dequantization processing is performed on the quantized third latent variable, to obtain a
reconstructed third latent variable. The reconstructed third latent variable is processed by using a
context decoding neural network model, to obtain a first entropy coding model parameter. An
entropy coding model corresponding to the first entropy coding model parameter is selected from
entropy coding models with scalable parameters. The second latent variable is quantized, entropy
coding is performed on a quantized second latent variable based on the selected entropy coding
model, to obtain an entropy coding result of the second latent variable, and the entropy coding
result of the second latent variable is written into the bitstream. Then, an encoding result of the
first variable scale factor is written into the bitstream.

{60311}[00312] FIG. 13 is an example block diagram of a decoding method according to an
embodiment of this application. FIG. 13 mainly explains the decoding method shown in FIG. 11
as an example. In FIG. 13, an audio signal is used as an example. Entropy decoding is performed
on an entropy coding result of a third latent variable in a bitstream by using an entropy decoding
model, to obtain a quantized third latent variable. Dequantization processing is performed on the
quantized third latent variable, to obtain a reconstructed third latent variable. The reconstructed
third variable is processed by using a context decoding neural network model, to obtain a
reconstructed first entropy coding model parameter. A corresponding entropy decoding model is
selected, based on the reconstructed first entropy coding model parameter, from entropy decoding
models with scalable parameters. Entropy decoding is performed on an entropy coding result of a
second latent variable in the bitstream based on the selected entropy decoding model, to obtain a
quantized second latent variable. Dequantization processing is performed on the quantized second
latent variable, to obtain a reconstructed second latent variable. An encoding result of a first
variable scale factor in the bitstream is decoded, to obtain a reconstructed first variable scale factor.
The reconstructed second latent variable is scaled based on the reconstructed first variable scale
factor, to obtain a reconstructed first latent variable. The reconstructed first latent variable is
processed by using a first decoding neural network model, to obtain a reconstructed frequency-
domain signal of a current frame. IMDCT processing and dewindowing processing are performed
on the reconstructed frequency-domain signal of the current frame, to obtain a reconstructed audio
signal.

f66312}[00313] FIG. 14 is a flowchart of a third encoding method according to an embodiment
of this application. The method includes a context model, and not only a latent variable generated
by using to-be-encoded media data is scaled based on a scale factor, but also a latent variable
determined by using the context model is scaled based on a scale factor. The encoding method is
applied to an encoder side device, and includes the following steps.
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{606313}[00314] Step 1401: Process the to-be-encoded media data by using a first encoding neural
network model, to obtain a first latent variable, where the first latent variable indicates a feature
of the to-be-encoded media data.

f663141[00315] For an implementation process of the step 1401, refer to the implementation
process of the step 601. Details are not described herein again.

{60315}[00316] Step 1402: Determine a first variable scale factor and a second variable scale
factor based on the first latent variable.

f663161[00317] In some embodiments, a corresponding initial quantity of context coding bits and
an initial entropy coding model parameter may be determined based on the first latent variable by
using the context model; a quantity of coding bits of an entropy coding result of the first latent
variable is determined based on the initial entropy coding model parameter, to obtain a basic initial
quantity of coding bits; and the first variable scale factor and the second variable scale factor are
determined based on the initial quantity of context coding bits, the basic initial quantity of coding
bits, and a target quantity of coding bits.

{60317}[00318] For an implementation process of determining, based on the first latent variable
by using the context model, the corresponding initial quantity of context coding bits and the initial
entropy coding model parameter, and an implementation process of determining the quantity of
coding bits of the entropy coding result of the first latent variable based on the initial entropy
coding model parameter, to obtain the basic initial quantity of coding bits, refer to the related
descriptions in the step 1002. Details are not described herein again.

f66318}[00319] In some other embodiments, a first preset scale factor may be used as a first
initial scale factor, and a second preset scale factor may be used as a second initial scale factor.
The first latent variable is scaled based on the first initial scale factor, a corresponding initial
quantity of context coding bits and an initial entropy coding model parameter are determined based
on a scaled first latent variable and the second initial scale factor by using the context model, and
a quantity of coding bits of an entropy coding result of the first latent variable is determined based
on the initial entropy coding model parameter, to obtain a basic initial quantity of coding bits. The
first variable scale factor and the second variable scale factor are determined based on the initial
quantity of context coding bits, the basic initial quantity of coding bits, and a target quantity of
coding bits.

{60319}[00320] For an implementation process of scaling the first latent variable based on the
first initial scale factor, refer to the related description in the step 1002. Details are not described
herein again.

{60320}[00321] The context model includes a context encoding neural network model and a
context decoding neural network model. An implementation process of determining, based on the
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scaled first latent variable and the second initial scale factor by using the context model, the
corresponding initial quantity of context coding bits and the initial entropy coding model
parameter includes: processing the scaled first latent variable by using the context encoding neural
network model, to obtain a sixth latent variable, where the sixth latent variable indicates a
probability distribution of the scaled first latent variable; scaling the sixth latent variable based on
the second initial scale factor, to obtain a seventh latent variable; determining an entropy coding
result of the seventh latent variable, and using a quantity of coding bits of the entropy coding result
of the seventh latent variable as the initial quantity of context coding bits; and reconstructing the
seventh latent variable based on the entropy coding result of the seventh latent variable, and
processing, by using the context decoding neural network model, the seventh latent variable
obtained through reconstruction, to obtain the initial entropy coding model parameter.
f8663243[00322] In an example, the scaled first latent variable is processed by using the context
encoding neural network model, to obtain a sixth latent variable. The sixth latent variable is scaled
based on the second initial scale factor, to obtain a seventh latent variable. Quantization processing
is performed on the seventh latent variable, to obtain a quantized seventh latent variable. Entropy
coding is performed on the quantized seventh latent variable, and a quantity of coding bits of an
entropy coding result is counted, to obtain the initial quantity of context coding bits. Then, entropy
decoding is performed on the entropy coding result of the seventh latent variable to obtain the
quantized seventh latent variable, and dequantization processing is performed on the quantized
seventh latent variable to obtain a reconstructed seventh latent variable. The reconstructed seventh
latent variable is input into the context decoding neural network model, to obtain the initial entropy
coding model parameter output by the context decoding neural network model.

{60322}[00323] _An implementation process of scaling the sixth latent variable based on the
second initial scale factor is as follows: multiplying each element in the sixth latent variable by a
corresponding element in the second initial scale factor, to obtain the seventh latent variable.
{66323}[00324] It should be noted that the foregoing implementation process is merely an
example, and during actual application, another method may be used for scaling. For example,
each element in the sixth latent variable may be divided by a corresponding element in the second
initial scale factor, to obtain the seventh latent variable. A scaling method is not limited in this
embodiment of this application.

{860324}[00325] For specific implementation processes of the remaining steps, refer to the
foregoing descriptions of the corresponding steps. Details are not described herein again.
{66325}[00326] It should be noted that, in this embodiment of this application, an initial value of
a scale factor is set for a third latent variable, and the initial value of the scale factor is usually
equal to 1. The second preset scale factor may be greater than or equal to the initial value of the
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scale factor, or may be less than the initial value of the scale factor. For example, the second preset
scale factor is a constant such as 1 or 2. When the first variable scale factor and the second variable
scale factor are determined in the first implementation, the second initial scale factor is the initial
value of the scale factor. When the first variable scale factor and the second variable scale factor
are determined in the second implementation, the second initial scale factor is the second preset
scale factor.

{60326}[00327] _In addition, the second initial scale factor may be a scalar or a vector. For a
specific description, refer to the related description of the first initial scale factor.

{66327[00328] There may be two implementation processes of determining the first variable
scale factor and the second variable scale factor based on the initial quantity of context coding bits,
the basic initial quantity of coding bits, and the target quantity of coding bits. The following
separately describes the implementation processes.

{606328}[00329] _In a first implementation, the second variable scale factor is set to the second
initial scale factor, and a basic target quantity of coding bits is determined based on the target
quantity of coding bits and at least one of the basic initial quantity of coding bits and the initial
quantity of context coding bits. The first variable scale factor and a basic actual quantity of coding
bits are determined based on the second initial scale factor, the basic target quantity of coding bits,
and the basic initial quantity of coding bits, where the basic actual quantity of coding bits is a
quantity of coding bits of an entropy coding result of a first latent variable scaled based on the first
variable scale factor. A target quantity of context coding bits is determined based on the target
quantity of coding bits and the basic actual quantity of coding bits. The second variable scale factor
is determined based on the target quantity of context coding bits and the initial quantity of context
coding bits.

{663291[00330] _An implementation process of determining the basic target quantity of coding
bits based on the target quantity of coding bits and at least one of the basic initial quantity of coding
bits and the initial quantity of context coding bits includes: subtracting the initial quantity of
context coding bits from the target quantity of coding bits, to obtain the basic target quantity of
coding bits; determining a ratio of the basic initial quantity of coding bits to the initial quantity of
context coding bits, and determining the basic target quantity of coding bits based on the ratio and
the target quantity of coding bits; or determining the basic target quantity of coding bits based on
a ratio of the target quantity of coding bits to the basic initial quantity of coding bits. Certainly, it
may be further determined by using another implementation process.

f6063303[00331] For example, it is determined that the ratio of the basic initial quantity of coding
bits to the initial quantity of context coding bits is 5:3. In this case, the target quantity of coding
bits may be multiplied by 5/8, to obtain the basic target quantity of coding bits.
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f66331}[00332] For another example, the ratio of the target quantity of coding bits to the basic
initial quantity of coding bits is determined. If the ratio of the target quantity of coding bits to the
basic initial quantity of coding bits is greater than a first proportion threshold, a sum of the basic
initial quantity of coding bits and a preset first proportion scaling step is determined as the basic
target quantity of coding bits. If the ratio of the target quantity of coding bits to the basic initial
quantity of coding bits is less than a second proportion threshold, a difference between the basic
initial quantity of coding bits and a preset second proportion scaling step is determined as the basic
target quantity of coding bits. The first proportion threshold is greater than the second proportion
threshold. If the ratio of the target quantity of coding bits to the basic initial quantity of coding bits
is greater than or equal to a second proportion threshold and less than or equal to a first proportion
threshold, the basic initial quantity of coding bits is determined as the basic target quantity of
coding bits.

{66332}]00333] It should be noted that the first proportion scaling step may be greater than the
second proportion scaling step, or may be less than the second proportion scaling step, or certainly,
may be equal to the second proportion scaling step. A value relationship between the first
proportion scaling step and the second proportion scaling step is not limited in this embodiment of
this application.

{60333}[00334] There are also three implementations of determining the first variable scale
factor based on the second initial scale factor, the basic target quantity of coding bits, and the basic
initial quantity of coding bits. The following separately describes the implementations.
{66334}[00335] Manner 11: When the basic initial quantity of coding bits is equal to the basic
target quantity of coding bits, the first initial scale factor is determined as the first variable scale
factor. When the basic initial quantity of coding bits is not equal to the basic target quantity of
coding bits, the first variable scale factor is determined in a first cyclic manner based on the basic
initial quantity of coding bits and the basic target quantity of coding bits.

F00335}[00336] _i" cyclic processing of the first cyclic manner includes the following steps:
determining a scale factor of the i cyclic processing, where i is a positive integer; scaling the first
latent variable based on the scale factor of the i cyclic processing, to obtain an i"-scaled first
latent variable; determining, based on the i"-scaled first latent variable and the second initial scale
factor by using the context model, an i quantity of context coding bits and an i* entropy coding
model parameter, determining a quantity of coding bits of an entropy coding result of the i""-scaled
first latent variable based on the i" entropy coding model parameter, to obtain an it" basic quantity
of coding bits, and determining an i quantity of coding bits based on the it quantity of context
coding bits and the i'" basic quantity of coding bits; and when the i quantity of coding bits meets

a continuing scaling condition, performing (i+1)™ cyclic processing of the first cyclic manner; or
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when the i quantity of coding bits does not meet a continuing scaling condition, terminating
execution of the first cyclic manner, and determining the first variable scale factor based on the
scale factor of the i cyclic processing.

f66336}[00337] Content in the manner 11 of determining the first variable scale factor is similar
to the content in the first implementation of determining the first variable scale factor in the step
1002. A difference lies in that, in this step, the i quantity of context coding bits and the i entropy
coding model parameter are determined based on the i"-scaled first latent variable and the second
initial scale factor by using the context model. For an implementation process of determining,
based on the i"-scaled first latent variable and the second initial scale factor by using the context
model, the i quantity of context coding bits and the i entropy coding model parameter, refer to
the foregoing implementation process of determining, based on the scaled first latent variable and
the second initial scale factor by using the context model, the corresponding initial quantity of
context coding bits and the initial entropy coding model parameter. Details are not described herein
again.

{6633A[00338] Manner 12: When the basic initial quantity of coding bits is equal to the basic
target quantity of coding bits, the first initial scale factor is determined as the first variable scale
factor. When the basic initial quantity of coding bits is not equal to the basic target quantity of
coding bits, the first variable scale factor is determined in the foregoing manner 11. However, a
difference from the foregoing manner 11 lies in that, when the basic initial quantity of coding bits
is less than the basic target quantity of coding bits, a scale factor of (i—1)™ cyclic processing of the
first cyclic manner is scaled based on a first step, to obtain the scale factor of the i cyclic
processing. In this case, the continuing scaling condition includes that the i quantity of coding
bits is less than the basic target quantity of coding bits. When the basic initial quantity of coding
bits is greater than the basic target quantity of coding bits, a scale factor of (i-1)" cyclic processing
of the first cyclic manner is scaled based on a second step, to obtain the scale factor of the it cyclic
processing. In this case, the continuing scaling condition includes that the i quantity of coding
bits is greater than the basic target quantity of coding bits.

f606338}[00339] For related content in the manner 12, refer to the content in the second
implementation in the step 1002. Details are not described herein again.

{663391[00340] Manner 13: When the basic initial quantity of coding bits is less than or equal to
the basic target quantity of coding bits, the first initial scale factor is determined as the first variable
scale factor. When the basic initial quantity of coding bits is greater than the basic target quantity
of coding bits, the first variable scale factor may be determined in the foregoing manner 11.
Alternatively, the first variable scale factor may be determined when the basic initial quantity of
coding bits is greater than the basic target quantity of coding bits in the foregoing manner 12.
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{6063403[00341] _An implementation process of determining the target quantity of context coding
bits based on the target quantity of coding bits and the basic actual quantity of coding bits includes:
subtracting the basic actual quantity of coding bits from the target quantity of coding bits, to obtain
the target quantity of context coding bits.

f663413[00342] _An implementation process of determining the second variable scale factor based
on the target quantity of context coding bits and the initial quantity of context coding bits is similar
to the implementation process of determining the first variable scale factor based on the basic
initial quantity of coding bits and the basic target quantity of coding bits. The following separately
describes three manners.

{663421[00343] Manner 21: When the initial quantity of context coding bits is equal to the target
quantity of context coding bits, the second initial scale factor is determined as the second variable
scale factor. When the initial quantity of context coding bits is not equal to the target quantity of
context coding bits, the first latent variable is scaled based on the first variable scale factor, to
obtain the second latent variable. The second variable scale factor is determined in a first cyclic
manner based on the initial quantity of context coding bits, the target quantity of context coding
bits, and the second latent variable.

[00343}[00344] _i" cyclic processing of the first cyclic manner includes the following steps:
determining a scale factor of the i cyclic processing, where i is a positive integer; determining,
based on the second latent variable and the scale factor of the i cyclic processing by using the
context model, an i quantity of context coding bits and an i entropy coding model parameter;
determining a quantity of coding bits of an entropy coding result of the second latent variable
based on the i entropy coding model parameter, to obtain an it basic quantity of coding bits; and
determining an i quantity of coding bits based on the i*" quantity of context coding bits and the i*"
basic quantity of coding bits; and when the i quantity of coding bits meets a continuing scaling
condition, performing (i+1)" cyclic processing of the first cyclic manner; or when the i quantity
of coding bits does not meet a continuing scaling condition, terminating execution of the first
cyclic manner, and determining the second variable scale factor based on the scale factor of the i*"
cyclic processing.

{663443[00345] _An implementation process of determining, based on the second latent variable
and the scale factor of the i cyclic processing by using the context model, the i" quantity of
context coding bits and the i entropy coding model parameter includes: processing the second
latent variable by using the context encoding neural network model, to obtain a third latent variable,
where the third latent variable indicates a probability distribution of the second latent variable;
scaling the third latent variable based on the scale factor of the i cyclic processing, to obtain an
i"-scaled third latent variable; determining an entropy coding result of the i""-scaled third latent
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variable, and using a quantity of coding bits of the entropy coding result of the i""-scaled third
latent variable as the i'" quantity of context coding bits; reconstructing the i-scaled third latent
variable based on the entropy coding result of the i"-scaled third latent variable; scaling a
reconstructed it"-scaled third latent variable based on the scale factor of the i" cyclic processing,
to obtain a reconstructed third latent variable; and processing the reconstructed third latent variable
by using the context decoding neural network model, to obtain the i entropy coding model
parameter.

{0606345}[00346] For other steps, refer to the foregoing descriptions of corresponding content.
Details are not described herein again.

{663461[00347] Manner 22: When the initial quantity of context coding bits is equal to the target
quantity of context coding bits, the second initial scale factor is determined as the second variable
scale factor. When the initial quantity of context coding bits is not equal to the target quantity of
context coding bits, the second variable scale factor is determined in the foregoing manner 21.
However, a difference from the foregoing manner 21 lies in that, when the initial quantity of
context coding bits is less than the target quantity of context coding bits, a scale factor of (i-1)™
cyclic processing of the first cyclic manner is scaled based on a first step, to obtain the scale factor
of the i cyclic processing. In this case, the continuing scaling condition includes that the i*"
quantity of coding bits is less than the target quantity of context coding bits. When the initial
quantity of context coding bits is greater than the target quantity of context coding bits, a scale
factor of (i-1)" cyclic processing of the first cyclic manner is scaled based on a second step, to
obtain the scale factor of the it cyclic processing. In this case, the continuing scaling condition
includes that the i quantity of coding bits is greater than the target quantity of context coding bits.
{66347[00348] Manner 23: When the initial quantity of context coding bits is less than or equal
to the target quantity of context coding bits, the second initial scale factor is determined as the
second variable scale factor. When the initial quantity of context coding bits is greater than the
target quantity of context coding bits, the second variable scale factor may be determined in the
foregoing manner 21. Alternatively, the second variable scale factor may be determined when the
initial quantity of context coding bits is greater than the target quantity of context coding bits in
the foregoing manner 22.

{66348}[00349] In a second implementation, the target quantity of coding bits is divided into a
basic target quantity of coding bits and a target quantity of context coding bits, and the first variable
scale factor is determined based on the basic target quantity of coding bits and the basic initial
quantity of coding bits. The second variable scale factor is determined based on the target quantity
of context coding bits and the initial quantity of context coding bits.

{60349}[00350] When the first variable scale factor is determined based on the basic target
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quantity of coding bits and the basic initial quantity of coding bits, the second variable scale factor
may be set as the second initial scale factor, and the first variable scale factor is determined based
on the second initial scale factor, the basic target quantity of coding bits, and the basic initial
quantity of coding bits. For a specific implementation process, refer to the foregoing description.
f663503[00351] _In addition, when the second variable scale factor is determined based on the
target quantity of context coding bits and the initial quantity of context coding bits, the first
variable scale factor is already determined. In this case, the second variable scale factor may be
determined directly based on the first variable scale factor, the target quantity of context coding
bits, and the initial quantity of context coding bits. For a specific implementation process, refer to
the foregoing description.

{60351}[00352] _Step 1403: Obtain the entropy coding result of the second latent variable and an
entropy coding result of a fourth latent variable, where the second latent variable is obtained by
scaling the first latent variable based on the first variable scale factor, the fourth latent variable is
obtained by scaling the third latent variable based on the second variable scale factor, the third
latent variable is determined based on the second latent variable by using the context model, and
the third latent variable indicates a probability distribution of the second latent variable, and a total
quantity of coding bits of the entropy coding result of the second latent variable and coding bits of
the entropy coding result of the fourth latent variable meets a preset encoding rate condition.
{60352}[00353] _In the process of determining the first variable scale factor and the second
variable scale factor in the step 1402, an entropy coding result corresponding to a scale factor of
each cyclic processing is determined in the foregoing cycle process. Therefore, the entropy coding
result of the second latent variable and the entropy coding result of the fourth latent variable may
be directly obtained from the entropy coding result determined in the foregoing cycle process.
f606353}[00354] _Certainly, the processing may be performed again. In other words, the first latent
variable is scaled directly based on the first variable scale factor, to obtain the second latent
variable. The entropy coding result of the fourth latent encoding and a second entropy coding
model parameter are determined based on the second latent variable by using the context model.
Quantization processing is performed on the second latent variable, to obtain a quantized second
latent variable. An entropy coding result of the quantized second latent variable, namely, the
entropy coding result of the second latent variable is determined based on the second entropy
coding model parameter.

f606354}[00355] The context model includes a context encoding neural network model and a
context decoding neural network model. An implementation process of determining, based on the
second latent variable by using the context model, the entropy coding result of the fourth latent
encoding and the second entropy coding model parameter includes: processing the second latent
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variable by using the context encoding neural network model, to obtain the third latent variable;
scaling the third latent variable based on the second variable scale factor, to obtain the fourth latent
variable; performing quantization processing on the fourth latent variable, to obtain a quantized
fourth latent variable; performing entropy coding on the quantized fourth latent variable, to obtain
the entropy coding result of the fourth latent variable; performing entropy decoding on the entropy
coding result of the fourth latent variable to obtain a quantized fourth latent variable, and
performing dequantization processing on the quantized fourth latent variable to obtain a
reconstructed fourth latent variable; scaling the reconstructed fourth latent variable based on the
second variable scale factor, to obtain a reconstructed third latent variable; processing the
reconstructed third latent variable by using the context decoding neural network model, to obtain
the second entropy coding model parameter.

f66355}[00356] _An implementation process of determining the entropy coding result of the
quantized second latent variable based on the second entropy coding model parameter includes:
determining, from entropy coding models with scalable encoding model parameters, an entropy
coding model corresponding to the second entropy coding model parameter; and performing
entropy coding on the quantized second latent variable based on the entropy coding model
corresponding to the second entropy coding model parameter, to obtain an initial encoding result
of the second latent variable.

{60356}[00357] Step 1404: Write the entropy coding result of the second latent variable, the
entropy coding result of the fourth latent variable, an encoding result of the first variable scale
factor, and an encoding result of the second variable scale factor into a bitstream.

{60357}[00358] For related content of the encoding result of the first variable scale factor, refer
to the description in the step 604. Details are not described herein again.

f606358}[00359] Based on the foregoing description, the second variable scale factor may be an
unquantized value, or may be a quantized value. If the second variable scale factor is the
unquantized value, an implementation process of determining the encoding result of the second
variable scale factor includes: performing quantization and encoding processing on the second
variable scale factor, to obtain the encoding result of the second variable scale factor. If the second
variable scale factor is the quantized value, an implementation process of determining the encoding
result of the second variable scale factor includes: encoding the second variable scale factor, to
obtain the encoding result of the second variable scale factor. The second variable scale factor may
be encoded in any encoding manner. This is not limited in this embodiment of this application.
f663593[00360] _In addition, for some encoders, a quantization process and an encoding process
are performed in one processing, that is, a quantization result and an encoding result can be

obtained through one processing. Therefore, for the second variable scale factor, the encoding
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result of the second variable scale factor may also be obtained in the foregoing process of
determining the second variable scale factor. Therefore, the encoding result of the second variable
scale factor may be directly obtained. In other words, the encoding result of the second variable
scale factor may also be directly obtained in the process of determining the second variable scale
factor.

{603606}[00361] Optionally, if the first variable scale factor and the second variable scale factor
are unquantized values, in this embodiment of this application, a quantization index corresponding
to a quantization step of the first variable scale factor may be further determined to obtain a first
quantization index, and a quantization step of the second variable scale factor may be determined
to obtain a fifth quantization index. Optionally, in this embodiment of this application, a
guantization index corresponding to a quantization step of the second latent variable may be further
determined to obtain a second quantization index, a quantization index corresponding to a
quantization step of the fourth latent variable may be determined to obtain a fourth quantization
index, and the first quantization index, the second quantization index, the fourth quantization index,
and the fifth quantization index are encoded into the bitstream. The quantization index indicates a
corresponding quantization step, that is, the first quantization index indicates the quantization step
of the first variable scale factor, the second quantization index indicates the quantization step of
the second latent variable, the fourth quantization index indicates the quantization step of the fourth
latent variable, and the fifth quantization index indicates the quantization step of the second
variable scale factor.

f806361}[00362] _In this embodiment of this application, the first latent variable is scaled based on
the first variable scale factor, to obtain the second latent variable, and the second latent variable is
processed by using the context encoding neural network model, to obtain the third latent variable.
The third latent variable is scaled based on the second variable scale factor, to obtain the fourth
latent variable. In addition, the total quantity of coding bits of the entropy coding result of the
second latent variable and coding bits of the entropy coding result of the fourth latent variable
meets the preset encoding rate condition. This ensures that a quantity of coding bits of an entropy
coding result of a latent variable corresponding to each frame of media data can meet the preset
encoding rate condition, that is, the quantity of coding bits of the entropy coding result of the latent
variable corresponding to each frame of media data can be basically consistent, instead of
dynamically changing, thereby meeting a requirement of an encoder for a stable encoding rate.
Further, when side information (for example, a window type, a temporal noise shaping (TNS:
Femporal-Noise—Shaping) parameter, a frequency-domain noise shaping (FDNS:—Freguency-
domainnoise-shaping) parameter, and/or a bandwidth extension (BWE:—bandwidth-extension)
parameter) needs to be transmitted, it can be ensured that the quantity of coding bits of the entropy
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coding result of the latent variable corresponding to each frame of media data is basically
consistent with a quantity of coding bits of the side information, thereby meeting the requirement
of the encoder for the stable encoding rate.

f606362}[00363] FIG. 15 is a flowchart of a third decoding method according to an embodiment
of this application. The method is applied to a decoder side. The method corresponds to the
encoding method shown in FIG. 14. The method includes the following steps.

{60363}[00364] Step 1501: Determine a reconstructed fourth latent variable, a reconstructed first
variable scale factor, and a reconstructed second variable scale factor based on a bitstream.
{66364}[00365] In some embodiments, entropy decoding may be performed on an entropy
coding result of a fourth latent variable in a bitstream, and encoding results of a first variable scale
factor and a second variable scale factor in the bitstream may be decoded, to obtain a quantized
fourth latent variable, a quantized first variable scale factor, and a quantized second variable scale
factor. Dequantization processing is performed on the quantized fourth latent variable, the
quantized first variable scale factor, and the quantized second variable scale factor, to obtain the
reconstructed fourth latent variable, the reconstructed first variable scale factor, and the
reconstructed second variable scale factor.

f606365}[00366] The decoding method in this step corresponds to the encoding method at an
encoder side, and the dequantization processing in this step corresponds to the quantization
processing at the encoder side. In other words, the decoding method is an inverse process of the
encoding method, and the dequantization processing is an inverse process of the quantization
processing.

{60366}[00367] For example, the bitstream may be parsed, to obtain a first quantization index, a
fourth quantization index, and a fifth quantization index, where the first quantization index
indicates a quantization step of the first variable scale factor, the fourth quantization index
indicates a quantization step of the fourth latent variable, and the fifth quantization index indicates
a quantization step of the second variable scale factor. Dequantization processing is performed on
the quantized first variable scale factor based on the quantization step indicated by the first
quantization index, to obtain the reconstructed first variable scale factor. Dequantization
processing is performed on the quantized fourth latent variable based on the quantization step
indicated by the fourth quantization index, to obtain the reconstructed fourth latent variable.
Dequantization processing is performed on the quantized second variable scale factor based on the
quantization step indicated by the fifth quantization index, to obtain the reconstructed second
variable scale factor.

{60367}[00368] Step 1502: Determine a reconstructed second latent variable based on the
bitstream, the reconstructed fourth latent variable, and the reconstructed second variable scale
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factor.

{60368}[00369] _In some embodiments, the reconstructed fourth latent variable is scaled based on
the reconstructed second variable scale factor, to obtain a reconstructed third latent variable. The
reconstructed third latent variable is processed by using a context decoding neural network model,
to obtain a reconstructed second entropy coding model parameter, and the reconstructed second
latent variable is determined based on the bitstream and the reconstructed second entropy coding
model parameter.

f663693[00370] In some embodiments, an entropy decoding model corresponding to the
reconstructed second entropy coding model parameter may be determined. Entropy decoding is
performed on an entropy coding result of a second latent variable in the bitstream based on the
entropy decoding model corresponding to the second entropy coding model parameter, to obtain a
quantized second latent variable. Dequantization processing is performed on the quantized second
latent variable, to obtain the reconstructed second latent variable.

{60376}[00371] The decoding method in this step corresponds to the encoding method at an
encoder side, and the dequantization processing in this step corresponds to the quantization
processing at the encoder side. In other words, the decoding method is an inverse process of the
encoding method, and the dequantization processing is an inverse process of the quantization
processing.

{80374}[00372] For example, the bitstream may be parsed, to obtain a second quantization index,
and the second quantization index indicates a quantization step of the second latent variable.
Dequantization processing is performed on the quantized second latent variable based on the
quantization step indicated by the second quantization index, to obtain the reconstructed second
latent variable.

f60372}[00373] Step 1503: Scale the reconstructed second latent variable based on the
reconstructed first variable scale factor, to obtain a reconstructed first latent variable.
{60373}[00374] For an implementation process of the step 1503, refer to the implementation
process of the step 902. Details are not described herein again.

f603741[00375] Step 1504: Process the reconstructed first latent variable by using a first
decoding neural network model, to obtain reconstructed media data.

{60375}[00376] For an implementation process of the step 1504, refer to the implementation
process of the step 903. Details are not described herein again.

f8063761[00377] In this embodiment of this application, a total quantity of coding bits of the
entropy coding result of the second latent variable and coding bits of the entropy coding result of
the fourth latent variable meets a preset encoding rate condition. This ensures that a quantity of
coding bits of an entropy coding result of a latent variable corresponding to each frame of media
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data can meet the preset encoding rate condition, that is, the quantity of coding bits of the entropy
coding result of the latent variable corresponding to each frame of media data can be basically
consistent, instead of dynamically changing, thereby meeting a requirement of an encoder for a

stable encoding rate. Further, when side information (for example, a window type, a temporal noise

shaping (TNS:—Tempeoral-Neise-Shaping) parameter, a frequency-domain noise shaping (FDNS:

Freguency-domain-neise-shaping) parameter, and/or a bandwidth extension (BWE:—bandwidth
extension) parameter) needs to be transmitted, it can be ensured that the quantity of coding bits of

the entropy coding result of the latent variable corresponding to each frame of media data is
basically consistent with a quantity of coding bits of the side information, thereby meeting the
requirement of the encoder for the stable encoding rate.

f6637A[00378] FIG. 16A and FIG. 16B are an example block diagram of an encoding method
according to an embodiment of this application. FIG. 16A and FIG. 16B mainly explain the
encoding method shown in FIG. 14 as an example. In FIG. 16A and FIG. 16B, an audio signal is
used as an example. Windowing processing may be performed on the audio signal, to obtain an
audio signal of a current frame. MDCT processing is performed on the audio signal of the current
frame, to obtain a frequency-domain signal of the current frame. A first latent variable is output by
performing processing by a first encoding neural network model based on the frequency-domain
signal of the current frame. The first latent variable is scaled based on a first latent variable scale
factor, to obtain a second latent variable. The second latent variable is processed by using a context
encoding neural network model, to obtain a third latent variable. The third latent variable is scaled
based on the second variable scale factor, to obtain a fourth latent variable. Quantization processing
and entropy coding are performed on the fourth latent variable to obtain an entropy coding result
of the fourth latent variable, and the entropy coding result of the fourth latent variable is written
into a bitstream. In addition, entropy decoding is performed on the entropy coding result of the
fourth latent variable, to obtain a quantized fourth latent variable. Dequantization processing is
performed on the quantized fourth latent variable, to obtain a reconstructed fourth latent variable.
The reconstructed fourth latent variable is scaled based on the second variable scale factor, to
obtain a reconstructed third latent variable. The reconstructed third latent variable is processed by
using a context decoding neural network model, to obtain a second entropy coding model
parameter. An entropy coding model corresponding to the second entropy coding model parameter
is selected from entropy coding models with scalable parameters. The second latent variable is
quantized, entropy coding is performed on a quantized second latent variable based on the selected
entropy coding model, to obtain an entropy coding result of the second latent variable, and the
entropy coding result of the second latent variable is written into the bitstream. Then, an encoding
result of the first variable scale factor is written into the bitstream.
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f606378}[00379] FIG. 17 is an example block diagram of a decoding method according to an
embodiment of this application. FIG. 17 mainly explains the decoding method shown in FIG. 15
as an example. In FIG. 17, an audio signal is used as an example. Entropy decoding is performed
on an entropy coding result of a fourth latent variable in a bitstream by using an entropy decoding
model, to obtain a quantized fourth latent variable. Dequantization processing is performed on the
quantized fourth latent variable, to obtain a reconstructed fourth latent variable. An encoding result
of a second variable scale factor in the bitstream is decoded, to obtain a quantized second variable
scale factor. Dequantization processing is performed on the quantized second variable scale factor,
to obtain a reconstructed second variable scale factor. The reconstructed fourth latent variable is
scaled based on the reconstructed second variable scale factor, to obtain a reconstructed third latent
variable. The reconstructed third variable is processed by using a context decoding neural network
model, to obtain a reconstructed second entropy coding model parameter. A corresponding entropy
decoding model is selected, based on the reconstructed second entropy coding model parameter,
from entropy decoding models with scalable parameters. Entropy decoding is performed on an
entropy coding result of a second latent variable in the bitstream based on the selected entropy
decoding model, to obtain a quantized second latent variable. Dequantization processing is
performed on the quantized second latent variable, to obtain a reconstructed second latent variable.
An encoding result of a first variable scale factor in the bitstream is decoded, to obtain a
reconstructed first variable scale factor. The reconstructed second latent variable is scaled based
on the reconstructed first variable scale factor, to obtain a reconstructed first latent variable. The
reconstructed first latent variable is processed by using a first decoding neural network model, to
obtain a reconstructed frequency-domain signal of a current frame. IMDCT processing and
dewindowing processing are performed on the reconstructed frequency-domain signal of the
current frame, to obtain a reconstructed audio signal.

f6063793[00380] FIG. 18 is a schematic diagram of a structure of an encoding apparatus according
to an embodiment of this application. The encoding apparatus may be implemented as a part or all
of an encoder side device by using software, hardware, or a combination thereof. The encoder side
device may be the source apparatus shown in FIG. 1. As shown in FIG. 18, the apparatus includes:
a data processing module 1801, a scale factor determining module 1802, a first encoding result
obtaining module 1803, and a first encoding result writing module 1804.

{60386}[00381] The data processing module 1801 is configured to process to-be-encoded media
data by using a first encoding neural network model, to obtain a first latent variable, where the
first latent variable indicates a feature of the to-be-encoded media data. For a detailed
implementation process, refer to corresponding content in the foregoing embodiments. Details are
not described herein again.
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f606381}[00382] The scale factor determining module 1802 is configured to determine a first
variable scale factor based on the first latent variable, where the first variable scale factor is used
to enable a quantity of coding bits of an entropy coding result of a second latent variable to meet
a preset encoding rate condition, and the second latent variable is obtained by scaling the first
latent variable based on the first variable scale factor. For a detailed implementation process, refer
to corresponding content in the foregoing embodiments. Details are not described herein again.
{60382}[00383] The first encoding result obtaining module 1803 is configured to obtain the
entropy coding result of the second latent variable. For a detailed implementation process, refer to
corresponding content in the foregoing embodiments. Details are not described herein again.
{66383}[00384] The first encoding result writing module 1804 is configured to write the entropy
coding result of the second latent variable and an encoding result of the first variable scale factor
into a bitstream. For a detailed implementation process, refer to corresponding content in the
foregoing embodiments. Details are not described herein again.
{60384}[00385] Optionally, when the to-be-encoded media data is encoded at a constant bit rate,
the meeting a preset encoding rate condition includes that the quantity of coding bits is less than
or equal to a target quantity of coding bits; or the meeting a preset encoding rate condition includes
that the quantity of coding bits is less than or equal to a target quantity of coding bits, and a
difference between the quantity of coding bits and the target quantity of coding bits is less than a
bit quantity threshold.
{606385}[00386] Optionally, when the to-be-encoded media data is encoded at a variable bit rate,
the meeting a preset encoding rate condition includes that an absolute value of a difference between
the quantity of coding bits and a target quantity of coding bits is less than a bit quantity threshold.
{60386}[00387] Optionally, the scale factor determining module 1802 includes:

a bit quantity determining submodule, configured to determine an initial quantity of
coding bits based on the first latent variable; and

a first factor determining submodule, configured to determine the first variable scale
factor based on the initial quantity of coding bits and a target quantity of coding bits.
{66387[00388] Optionally, the initial quantity of coding bits is a quantity of coding bits of an
entropy coding result of the first latent variable; or

the initial quantity of coding bits is a quantity of coding bits of an entropy coding result
of a first latent variable scaled based on a first initial scale factor.
{66388}[00389] Optionally, when the initial quantity of coding bits is not equal to the target
quantity of coding bits, the first factor determining submodule is specifically configured to:

determine the first variable scale factor in a first cyclic manner based on the initial
quantity of coding bits and the target quantity of coding bits; and
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i" cyclic processing of the first cyclic manner includes the following steps:

determining a scale factor of the i cyclic processing, where i is a positive integer;

scaling the first latent variable based on the scale factor of the i™" cyclic processing, to
obtain an i"-scaled first latent variable;

determining a quantity of coding bits of an entropy coding result of the i"-scaled first
latent variable, to obtain an i*" quantity of coding bits; and

if the i quantity of coding bits meets a continuing scaling condition, performing (i+1)™
cyclic processing of the first cyclic manner; or

if the i quantity of coding bits does not meet a continuing scaling condition,
terminating execution of the first cyclic manner, and determining the first variable scale factor
based on the scale factor of the i'" cyclic processing.

{6063893[00390] _Optionally, the apparatus further includes:

a second encoding result obtaining module, configured to obtain an entropy coding
result of a third latent variable, where the third latent variable is determined based on the second
latent variable by using a context model; and

a second encoding result writing module, configured to write the entropy coding result
of the third latent variable into the bitstream.

{60396}[00391] A total quantity of coding bits of the entropy coding result of the second latent
variable and coding bits of the entropy coding result of the third latent variable meets the preset
encoding rate condition.

{66394}[00392] Optionally, the scale factor determining module 1802 includes:

a bit quantity determining submodule, configured to determine an initial quantity of
coding bits based on the first latent variable; and

a first factor determining submodule, configured to determine the first variable scale
factor based on the initial quantity of coding bits and a target quantity of coding bits.
{80392}[00393] Optionally, the bit quantity determining submodule is specifically configured to:

determine, based on the first latent variable by using the context model, a
corresponding initial quantity of context coding bits and an initial entropy coding model parameter;

determine a quantity of coding bits of an entropy coding result of the first latent variable
based on the initial entropy coding model parameter, to obtain a basic initial quantity of coding
bits; and

determine the initial quantity of coding bits based on the initial quantity of context
coding bits and the basic initial quantity of coding bits.

{663931[00394] Optionally, when the initial quantity of coding bits is not equal to the target
quantity of coding bits, the first factor determining submodule is specifically configured to:
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determine the first variable scale factor in a first cyclic manner based on the initial
quantity of coding bits and the target quantity of coding bits; and

i"" cyclic processing of the first cyclic manner includes the following steps:

determining a scale factor of the i cyclic processing, where i is a positive integer;

scaling the first latent variable based on the scale factor of the i cyclic processing, to
obtain an i"-scaled first latent variable;

determining, based on the i""-scaled first latent variable by using the context model, an
i"" quantity of context coding bits and an i entropy coding model parameter;

determining a quantity of coding bits of an entropy coding result of the i"-scaled first
latent variable based on the it entropy coding model parameter, to obtain an i'" basic quantity of
coding bits;

determining an i quantity of coding bits based on the i" quantity of context coding
bits and the i basic quantity of coding bits; and

if the i quantity of coding bits meets a continuing scaling condition, performing (i+1)™
cyclic processing of the first cyclic manner; or

if the i quantity of coding bits does not meet a continuing scaling condition,
terminating execution of the first cyclic manner, and determining the first variable scale factor
based on the scale factor of the i'" cyclic processing.
{663941[00395] Optionally, the first factor determining submodule is specifically configured to:

determine the scale factor of the i"" cyclic processing based on a scale factor of (i-1)"
cyclic processing of the first cyclic manner, an (i-1)" quantity of coding bits, and the target
quantity of coding bits.
[00395][00396] When i=1, the scale factor of the (i-1)"" cyclic processing is a first initial scale
factor, and the (i-1)™" quantity of coding bits is the initial quantity of coding bits.
[00396}[00397] _The continuing scaling condition includes that both the (i-1)™" quantity of coding
bits and the i quantity of coding bits are less than the target quantity of coding bits, or the
continuing scaling condition includes that both the (i-1)" quantity of coding bits and the i*"
quantity of coding bits are greater than the target quantity of coding bits.
{66397[00398] Optionally, when the initial quantity of coding bits is less than the target quantity
of coding bits, the first factor determining submodule is specifically configured to:

scale a scale factor of (i—1)" cyclic processing of the first cyclic manner based on a first
step, to obtain the scale factor of the i cyclic processing.
[00398}[00399] When i=1, the scale factor of the (i-1)"" cyclic processing is a first initial scale
factor.
[00399}[00400] _The continuing scaling condition includes that the i quantity of coding bits is
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less than the target quantity of coding bits.
{6640601[00401] Optionally, when the initial quantity of coding bits is greater than the target
quantity of coding bits, the first factor determining submodule is specifically configured to:
scale a scale factor of (i-1)"" cyclic processing of the first cyclic manner based on a
second step, to obtain the scale factor of the i cyclic processing.
[00404][00402] When i=1, the scale factor of the (i-1)"" cyclic processing is a first initial scale
factor.
[00402}[00403] _The continuing scaling condition includes that the i quantity of coding bits is
greater than the target quantity of coding bits.
{664631[00404] Optionally, the first factor determining submodule is specifically configured to:
when the initial quantity of coding bits is less than the target quantity of coding bits,
determine a first initial scale factor as the first variable scale factor.
{6064041[00405] Optionally, the first factor determining submodule is specifically configured to:
when the i"" quantity of coding bits is equal to the target quantity of coding bits,
determine the scale factor of the i™" cyclic processing as the first variable scale factor; or
when the i" quantity of coding bits is not equal to the target quantity of coding bits,
determine the first variable scale factor based on the scale factor of the i" cyclic processing and a
scale factor of (i—1)™ cyclic processing of the first cyclic manner.
{6640651[00406] Optionally, the first factor determining submodule is specifically configured to:
determine an average value of the scale factor of the it cyclic processing and the scale
factor of the (i-1)" cyclic processing; and
determine the first variable scale factor based on the average value.
{6640661[00407] Optionally, the first factor determining submodule is specifically configured to:
determine the first variable scale factor in a second cyclic manner based on the scale
factor of the i cyclic processing and the scale factor of the (i—1)™ cyclic processing.
[004073[00408] _j" cyclic processing of the second cyclic manner includes the following steps:
determining a third scale factor of the j cyclic processing based on a first scale factor
of the j™ cyclic processing and a second scale factor of the j cyclic processing, where when j is
equal to 1, the first scale factor of the j™ cyclic processing is one of the scale factor of the i cyclic
processing and the scale factor of the (i-1)" cyclic processing, the second scale factor of the j™
cyclic processing is the other one of the scale factor of the i™ cyclic processing and the scale factor
of the (i—-1)™" cyclic processing, the first scale factor of the j™ cyclic processing corresponds to a j™
first quantity of coding bits, the second scale factor of the j cyclic processing corresponds to a j*
second quantity of coding bits, the j™ first quantity of coding bits is less than the j"" second quantity
of coding bits, and j is a positive integer;

76



10

15

20

25

30

35

obtaining a j™ third quantity of coding bits, where the j™ third quantity of coding bits is
a quantity of coding bits of an entropy coding result of a first latent variable scaled based on the
third scale factor of the j"" cyclic processing; and

if the j™ third quantity of coding bits does not meet a continuing cycle condition,
terminating execution of the second cyclic manner, and determining the third scale factor of the j*
cyclic processing as the first variable scale factor;

if the j" third quantity of coding bits meets a continuing cycle condition, and is greater
than the target quantity of coding bits and less than the j" second quantity of coding bits,
performing (j+1)™ cyclic processing of the second cyclic manner by using the third scale factor of
the j™ cyclic processing as a second scale factor of the (j+1)™ cyclic processing and using the first
scale factor of the j™ cyclic processing as a first scale factor of the (j+1)™ cyclic processing; or

if the j™ third quantity of coding bits meets a continuing cycle condition, and is less
than the target quantity of coding bits and greater than the j first quantity of coding bits,
performing (j+1)™ cyclic processing of the second cyclic manner by using the third scale factor of
the j™ cyclic processing as a first scale factor of the (j+1)™" cyclic processing and using the second
scale factor of the j" cyclic processing as a second scale factor of the (j+1) cyclic processing.
{6064068}[00409] Optionally, the first factor determining submodule is specifically configured to:

determine the first variable scale factor in a second cyclic manner based on the scale
factor of the i cyclic processing and the scale factor of the (i—1)" cyclic processing.
[00409}[00410] j*" cyclic processing of the second cyclic manner includes the following steps:

determining a third scale factor of the j™ cyclic processing based on a first scale factor
of the j™ cyclic processing and a second scale factor of the j™ cyclic processing, where when j is
equal to 1, the first scale factor of the j™" cyclic processing is one of the scale factor of the i" cyclic
processing and the scale factor of the (i—1)™ cyclic processing, the second scale factor of the j"
cyclic processing is the other one of the scale factor of the it cyclic processing and the scale factor
of the (i-1)™ cyclic processing, the first scale factor of the j™ cyclic processing corresponds to a j™
first quantity of coding bits, the second scale factor of the j™ cyclic processing corresponds to a j™
second quantity of coding bits, the j" first quantity of coding bits is less than the j" second quantity
of coding bits, and j is a positive integer;

obtaining a j™ third quantity of coding bits, where the j* third quantity of coding bits is
a quantity of coding bits of an entropy coding result of a first latent variable scaled based on the
third scale factor of the j™ cyclic processing; and

if the j™ third quantity of coding bits does not meet a continuing cycle condition,
terminating execution of the second cyclic manner, and determining the third scale factor of the j*
cyclic processing as the first variable scale factor;
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if j reaches a maximum quantity of cycles and the j* third quantity of coding bits meets
a continuing cycle condition, terminating execution of the second cyclic manner, and determining
the first variable scale factor based on the first scale factor of the j™ cyclic processing;

if j does not reach a maximum quantity of cycles, and the j third quantity of coding
bits meets a continuing cycle condition, and is greater than the target quantity of coding bits and
less than the j™ second quantity of coding bits, performing (j+1)™ cyclic processing of the second
cyclic manner by using the third scale factor of the j" cyclic processing as a second scale factor of
the (j+1)™ cyclic processing and using the first scale factor of the j" cyclic processing as a first
scale factor of the (j+1)™ cyclic processing; or

if j does not reach a maximum quantity of cycles, and the j* third quantity of coding
bits meets a continuing cycle condition, and is less than the target quantity of coding bits and
greater than the j™" first quantity of coding bits, performing (j+1)" cyclic processing of the second
cyclic manner by using the third scale factor of the j cyclic processing as a first scale factor of
the (j+1)™ cyclic processing and using the second scale factor of the j™ cyclic processing as a
second scale factor of the (j+1)™" cyclic processing.
{6064103[00411] Optionally, the first factor determining submodule is specifically configured to:

when the to-be-encoded media data is encoded at a constant bit rate, determine the first
scale factor of the j" cyclic processing as the first variable scale factor.
{66411}[00412] Optionally, the first factor determining submodule is specifically configured to:

when the to-be-encoded media data is encoded at a variable bit rate, determine a first
difference between the target quantity of coding bits and the j first quantity of coding bits, and
determine a second difference between the j"" second quantity of coding bits and the target quantity
of coding bits; and

if the first difference is less than the second difference, determine the first scale factor
of the j™" cyclic processing as the first variable scale factor;

if the second difference is less than the first difference, determine the second scale
factor of the j™ cyclic processing as the first variable scale factor; or

if the first difference is equal to the second difference, determine the first scale factor
of the j™ cyclic processing as the first variable scale factor, or determine the second scale factor of
the j™ cyclic processing as the first variable scale factor.
{604121[00413] Optionally, when the to-be-encoded media data is encoded at a constant bit rate,
the continuing cycle condition includes that the j* third quantity of coding bits is greater than the
target quantity of coding bits, or the continuing cycle condition includes that the j™ third quantity
of coding bits is less than the target quantity of coding bits, and a difference between the target
quantity of coding bits and the j* third quantity of coding bits is greater than a bit quantity threshold.
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{6064131[00414] Optionally, when the to-be-encoded media data is encoded at a variable bit rate,

the continuing cycle condition includes that an absolute value of a difference between the target

quantity of coding bits and the j*" third quantity of coding bits is greater than a bit quantity threshold.

{6064141[00415] Optionally, the first factor determining submodule is specifically configured to:
when the initial quantity of coding bits is equal to the target quantity of coding bits,

determine a first initial scale factor as the first variable scale factor.

{60415}[00416] Optionally, the apparatus further includes:

the scale factor determining module 1802, further configured to: determine a second
variable scale factor based on the first latent variable;

a third encoding result obtaining module, configured to obtain an entropy coding result
of a fourth latent variable, where the fourth latent variable is obtained by scaling a third latent
variable based on the second variable scale factor, and the third latent variable is determined based
on the second latent variable by using a context model; and

a third encoding result writing module, configured to write the entropy coding result of
the fourth latent variable and an encoding result of the second variable scale factor into the
bitstream.
f6064161[00417] A total quantity of coding bits of the entropy coding result of the second latent
variable and coding bits of the entropy coding result of the fourth latent variable meets the preset
encoding rate condition.

{66417[00418] Optionally, the scale factor determining module 1802 includes:

a first determining submodule, configured to determine, based on the first latent
variable by using the context model, a corresponding initial quantity of context coding bits and an
initial entropy coding model parameter;

a second determining submodule, configured to determine a quantity of coding bits of
an entropy coding result of the first latent variable based on the initial entropy coding model
parameter, to obtain a basic initial quantity of coding bits; and

a second factor determining submodule, configured to determine the first variable scale
factor and the second variable scale factor based on the initial quantity of context coding bits, the
basic initial quantity of coding bits, and a target quantity of coding bits.

{60418}[00419] Optionally, the second factor determining submodule is specifically configured
to:

determine a basic target quantity of coding bits based on the target quantity of coding
bits and at least one of the basic initial quantity of coding bits and the initial quantity of context
coding bits;

determine the first variable scale factor and a basic actual quantity of coding bits based
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on a second initial scale factor, the basic target quantity of coding bits, and the basic initial quantity
of coding bits, where the basic actual quantity of coding bits is a quantity of coding bits of an
entropy coding result of a first latent variable scaled based on the first variable scale factor;

determine a target quantity of context coding bits based on the target quantity of coding
bits and the basic actual quantity of coding bits; and

determine the second variable scale factor based on the target quantity of context
coding bits and the initial quantity of context coding bits.
{6064193[00420] Optionally, the second factor determining submodule is specifically configured
to:

divide the target quantity of coding bits into a basic target quantity of coding bits and
a target quantity of context coding bits;

determine the first variable scale factor based on the basic target quantity of coding bits
and the basic initial quantity of coding bits; and

determine the second variable scale factor based on the target quantity of context
coding bits and the initial quantity of context coding bits.
{6064203[00421] Optionally, the media data is an audio signal, a video signal, or an image.
f6064213[00422] The quantity of coding bits of the entropy coding result of the second latent
variable meets the preset encoding rate condition. This ensures that a quantity of coding bits of an
entropy coding result of a latent variable corresponding to each frame of media data can meet the
preset encoding rate condition, that is, the quantity of coding bits of the entropy coding result of
the latent variable corresponding to each frame of media data can be basically consistent, instead
of dynamically changing, thereby meeting a requirement of an encoder for a stable encoding rate.
Further, when side information (for example, a window type, a temporal noise shaping (TNS:
Femporal-Noise—Shaping) parameter, a frequency-domain noise shaping (FDNS:—Freguency-
domain—noise-shaping) parameter, and/or a bandwidth extension (BWE:—bandwidth-extension)
parameter) needs to be transmitted, it can be ensured that the quantity of coding bits of the entropy
coding result of the latent variable corresponding to each frame of media data is basically
consistent with a quantity of coding bits of the side information, thereby meeting the requirement
of the encoder for the stable encoding rate.
{664221[00423] It should be noted that, when the encoding apparatus provided in the foregoing
embodiment performs encoding, division of the foregoing functional modules is merely used as
an example for description. During actual application, the foregoing functions may be allocated to
different functional modules for implementation based on a requirement, that is, an internal
structure of the apparatus is divided into different functional modules, to implement all or some of
the functions described above. In addition, the encoding apparatus provided in the foregoing
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embodiment pertains to a same concept as the encoding method embodiment. For a specific
implementation process of the encoding apparatus, refer to the method embodiment. Details are
not described herein again.
f004231[00424] FIG. 19 is a schematic diagram of a structure of a decoding apparatus according
to an embodiment of this application. The decoding apparatus may be implemented as a part or all
of a decoder side device by using software, hardware, or a combination thereof. The decoder side
device may be the destination apparatus shown in FIG. 1. As shown in FIG. 19, the apparatus
includes: a first determining module 1901, a variable scale module 1902, and a variable processing
module 1903.
{8604241[00425] The first determining module 1901 is configured to determine a reconstructed
second latent variable and a reconstructed first variable scale factor based on a bitstream. For a
detailed implementation process, refer to corresponding content in the foregoing embodiments.
Details are not described herein again.
{60425}[00426] The variable scale module 1902 is configured to scale the reconstructed second
latent variable based on the reconstructed first variable scale factor, to obtain a reconstructed first
latent variable, where the reconstructed first latent variable indicates a feature of to-be-decoded
media data. For a detailed implementation process, refer to corresponding content in the foregoing
embodiments. Details are not described herein again.
{60426}[00427] The variable processing module 1903 is configured to process the reconstructed
first latent variable by using a first decoding neural network model, to obtain reconstructed media
data. For a detailed implementation process, refer to corresponding content in the foregoing
embodiments. Details are not described herein again.
{804271[00428] Optionally, the first determining module 1901 includes:

a first determining submodule, configured to determine a reconstructed third latent
variable based on the bitstream; and

a second determining submodule, configured to determine the reconstructed second
latent variable based on the bitstream and the reconstructed third latent variable.
{6064281[00429] Optionally, the second determining submodule is specifically configured to:

process the reconstructed third latent variable by using a context decoding neural
network model, to obtain a reconstructed first entropy coding model parameter; and

determine the reconstructed second latent variable based on the bitstream and the
reconstructed first entropy coding model parameter.
{6064291[100430] Optionally, the first determining module 1901 includes:

a third determining submodule, configured to determine a reconstructed fourth latent
variable and a reconstructed second variable scale factor based on the bitstream; and
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a fourth determining submodule, configured to determine the reconstructed second
latent variable based on the bitstream, the reconstructed fourth latent variable, and the
reconstructed second variable scale factor.

{6064303[00431] Optionally, the fourth determining submodule is specifically configured to:
scale the reconstructed fourth latent variable based on the reconstructed second variable
scale factor, to obtain a reconstructed third latent variable;

process the reconstructed third latent variable by using a context decoding neural
network model, to obtain a reconstructed second entropy coding model parameter; and

determine the reconstructed second latent variable based on the bitstream and the
reconstructed second entropy coding model parameter.

{60431}[00432] Optionally, the media data is an audio signal, a video signal, or an image.

{66432}]00433] _In this embodiment of this application, a quantity of coding bits of the entropy
coding result of the second latent variable meets a preset encoding rate condition. This ensures that
a quantity of coding bits of an entropy coding result of a latent variable corresponding to each
frame of media data can meet the preset encoding rate condition, that is, the quantity of coding
bits of the entropy coding result of the latent variable corresponding to each frame of media data
can be basically consistent, instead of dynamically changing, thereby meeting a requirement of an

encoder for a stable encoding rate. Further, when side information (for example, a window type, a

temporal noise shaping (TNS—TFempeoral-Noise-Shaping) parameter, a frequency-domain noise

shaping (FDNS:—Frequency-domain—neise—shaping) parameter, and/or a bandwidth extension
(BWE-bandwidth-extension) parameter) needs to be transmitted, it can be ensured that the quantity

of coding bits of the entropy coding result of the latent variable corresponding to each frame of
media data is basically consistent with a quantity of coding bits of the side information, thereby
meeting the requirement of the encoder for the stable encoding rate.

{606433}[00434] It should be noted that, when the decoding apparatus provided in the foregoing
embodiment performs decoding, division of the foregoing functional modules is merely used as
an example for description. During actual application, the foregoing functions may be allocated to
different functional modules for implementation based on a requirement, that is, an internal
structure of the apparatus is divided into different functional modules, to implement all or some of
the functions described above. In addition, the decoding apparatus provided in the foregoing
embodiment pertains to a same concept as the decoding method embodiment. For a specific
implementation process of the encoding apparatus, refer to the method embodiment. Details are
not described herein again.

{664344[00435] FIG. 20 is a schematic block diagram of an encoding and decoding apparatus
2000 according to an embodiment of this application. The encoding and decoding apparatus 2000
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may include a processor 2001, a memory 2002, and a bus system 2003. The processor 2001 and
the memory 2002 are connected through the bus system 2003. The memory 2002 is configured to
store instructions. The processor 2001 is configured to execute the instructions stored in the
memory 2002, to perform various encoding or decoding methods described in embodiments of
this application. To avoid repetition, details are not described herein again.

{60435}[00436] _In this embodiment of this application, the processor 2001 may be a central
processing unit (eentral-processing-unit—CPU), or the processor 2001 may be another general-
purpose processor, a DSP, an ASIC, an FPGA or another programmable logic device, a discrete
gate or transistor logic device, a discrete hardware component, or the like. The general-purpose
processor may be a microprocessor, or the processor may be any conventional processor or the
like.

{66436}[00437] The memory 2002 may include a ROM device or a RAM device. Any other
proper type of storage device may also be used as the memory 2002. The memory 2002 may
include code and data 20021 that are accessed by the processor 2001 through the bus 2003. The
memory 2002 may further include an operating system 20023 and an application program 20022.
The application program 20022 includes at least one program that allows the processor 2001 to
perform the encoding or decoding method described in embodiments of this application. For
example, the application program 20022 may include applications 1 to N, and further include an
encoding or decoding application (referred to as an encoding and decoding application for short)
that performs the encoding or decoding method described in embodiments of this application.
{606437[00438] _In addition to a data bus, the bus system 2003 may further include a power bus,
a control bus, a status signal bus, and the like. However, for clear description, various types of
buses in the figure are marked as the bus system 2003.

{606438}[00439] Optionally, the encoding and decoding apparatus 2000 may further include one
or more output devices, for example, a display 2004. In an example, the display 2004 may be a
touch display that combines a display and a touch unit that operably senses a touch input. The
display 2004 may be connected to the processor 2001 through the bus 2003.

{6064393[00440] It should be noted that the encoding and decoding apparatus 2000 may perform
the encoding method in embodiments of this application, and may also perform the decoding
method in embodiments of this application.

{60440}[00441] A person skilled in the art can appreciate that functions described with reference
to various illustrative logical blocks, modules, and algorithm steps disclosed and described herein
may be implemented by hardware, software, firmware, or any combination thereof. If implemented
by software, the functions described with reference to the illustrative logical blocks, modules, and

steps may be stored in or transmitted over a computer-readable medium as one or more instructions
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or code and executed by a hardware-based processing unit. The computer-readable medium may
include a computer-readable storage medium, which corresponds to a tangible medium such as a
data storage medium, or any communication medium that facilitates transmission of a computer
program from one place to another (for example, according to a communication protocol). In this
manner, the computer-readable medium may generally correspond to (1) a non-transitory tangible
computer-readable storage medium, or (2) a communication medium such as a signal or a carrier.
The data storage medium may be any usable medium that can be accessed by one or more
computers or one or more processors to retrieve instructions, code, and/or data structures for
implementing the technologies described in this application. A computer program product may
include a computer-readable medium.

{604411[00442] By way of example and not limitation, such computer-readable storage media
may include a RAM, a ROM, an EEPROM, a CD-ROM or another optical disc storage apparatus,
a magnetic disk storage apparatus or another magnetic storage apparatus, a flash memory, or any
other medium that can store required program code in a form of instructions or data structures and
that can be accessed by a computer. In addition, any connection is properly referred to as a
computer-readable medium. For example, if instructions are transmitted from a website, a server,
or another remote source through a coaxial cable, an optical fiber, a twisted pair, a digital
subscriber line (DSL), or a wireless technology such as infrared, radio, or microwave, the coaxial
cable, the optical fiber, the twisted pair, the DSL, or the wireless technology such as infrared, radio,
or microwave is included in a definition of the medium. However, it should be understood that the
computer-readable storage medium and the data storage medium do not include connections,
carriers, signals, or other transitory media, but actually mean non-transitory tangible storage media.
A disk and an optical disc used in this specification include a compact disc (CD), a laser disc, an
optical disc, a DVD, and a Blu-ray disc, where the disk generally magnetically reproduces data,
and the optical disc optically reproduces data by using a laser. Combinations of the above should
also be included within the scope of the computer-readable medium.

{604421[00443] _Instructions may be executed by one or more processors such as one or more
digital signal processors (DSPs), general microprocessors, application-specific integrated circuits
(ASICs), field-programmable gate arrays (FPGAS), or other equivalent integrated or discrete logic
circuits. Therefore, the term "processor" used in this specification may refer to the foregoing
structure or any other structure that may be applied to implementation of the technologies
described in this specification. In addition, in some aspects, the functions described with reference
to the illustrative logical blocks, modules, and steps described in this specification may be provided
within dedicated hardware and/or software modules configured for encoding and decoding, or may
be incorporated into a combined codec. In addition, the technologies may be completely
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implemented in one or more circuits or logic elements. In an example, various illustrative logic
blocks, units, and modules in the encoder 100 and the decoder 200 may be understood as
corresponding circuit devices or logic elements.

{6064431[00444] The technologies in embodiments of this application may be implemented in
various apparatuses or devices, including a wireless handset, an integrated circuit (IC), or a set of
ICs (for example, a chip set). Various components, modules, or units are described in embodiments
of this application to emphasize functional aspects of the apparatuses configured to perform the
disclosed technologies, but are not necessarily implemented by different hardware units. Actually,
as described above, various units may be combined into a codec hardware unit in combination
with appropriate software and/or firmware, or may be provided by interoperable hardware units
(including the one or more processors described above).

{6064443[00445] _In other words, all or some of the foregoing embodiments may be implemented
by using software, hardware, firmware, or any combination thereof. When software is used to
implement the embodiments, all or some of the embodiments may be implemented in a form of a
computer program product. The computer program product includes one or more computer
instructions. When the computer instructions are loaded and executed on a computer, the
procedures or functions according to embodiments of this application are all or partially generated.
The computer may be a general-purpose computer, a dedicated computer, a computer network, or
another programmable apparatus. The computer instructions may be stored in a computer-readable
storage medium or may be transmitted from a computer-readable storage medium to another
computer-readable storage medium. For example, the computer instructions may be transmitted
from a website, computer, server, or data center to another website, computer, server, or data center
in a wired (for example, a coaxial cable, an optical fiber, or a digital subscriber line (digitat
subseriber—tHne—DSL)) or wireless (for example, infrared, radio, or microwave) manner. The
computer-readable storage medium may be any usable medium accessible by a computer, or a data
storage device, such as a server or a data center, integrating one or more usable media. The usable
medium may be a magnetic medium (for example, a floppy disk, a hard disk, or a magnetic tape),
an optical medium (for example, a digital versatile disc (digital—versatile—dise,—DVD)), a
semiconductor medium (for example, a solid state disk (seid-state-diski—SSD)), or the like. It
should be noted that, the computer-readable storage medium mentioned in embodiments of this
application may be a non-volatile storage medium, or in other words, may be a non-transitory
storage medium.

{66445}]00446] It should be understood that "a plurality of" in this specification means two or
more. In the descriptions of embodiments of this application, "/* means "or" unless otherwise
specified. For example, A/B may represent A or B. In this specification, "and/or" describes only an
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association relationship for describing associated objects and represents that three relationships
may exist. For example, A and/or B may represent the following three cases: Only A exists, both
A and B exist, and only B exists. In addition, to clearly describe the technical solutions in
embodiments of this application, terms such as "first" and "second" are used in embodiments of
this application to distinguish between same items or similar items that provide basically same
functions or purposes. A person skilled in the art may understand that the terms such as "first" and
"second" do not limit a quantity and an execution sequence, and the terms such as "first" and
"second" do not indicate a definite difference.

{0064461[00447] The foregoing descriptions are merely embodiments of this application, but are
not intended to limit this application. Any modification, equivalent replacement, or improvement
made without departing from the spirit and principle of this application should fall within the

protection scope of this application.
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What is claimed is:

1. An encoding method, wherein the method comprises:

processing to-be-encoded media data by using a first encoding neural network model, to
obtain a first latent variable, wherein the first latent variable indicates a feature of the to-be-
encoded media data;

determining a first variable scale factor based on the first latent variable, wherein the first
variable scale factor is used to enable a quantity of coding bits of an entropy coding result of a
second latent variable to meet a preset encoding rate condition, and the second latent variable is
obtained by scaling the first latent variable based on the first variable scale factor;

obtaining the entropy coding result of the second latent variable; and

writing the entropy coding result of the second latent variable and an encoding result of the

first variable scale factor into a bitstream.

42. The method according to claim 1, wherein the determining a first variable scale factor
based on the first latent variable comprises:

determining an initial quantity of coding bits based on the first latent variable; and

determining the first variable scale factor based on the initial quantity of coding bits and a
target quantity of coding bits.

53. The method according to claim 42, wherein the initial quantity of coding bits is a quantity
of coding bits of an entropy coding result of the first latent variable; or

the initial quantity of coding bits is a quantity of coding bits of an entropy coding result of a

first latent variable scaled based on a first initial scale factor.
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74. The method according to claim 1, wherein the method further comprises:

obtaining an entropy coding result of a third latent variable, wherein the third latent variable
is determined based on the second latent variable by using a context model; and

writing the entropy coding result of the third latent variable into the bitstream, wherein

a total quantity of coding bits of the entropy coding result of the second latent variable and
coding bits of the entropy coding result of the third latent variable meets the preset encoding rate
condition.

85. The method according to claim 74, wherein the determining a first variable scale factor
based on the first latent variable comprises:

determining an initial quantity of coding bits based on the first latent variable; and

determining the first variable scale factor based on the initial quantity of coding bits and a

target quantity of coding bits.
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296. A decoding method, wherein the method comprises:
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determining a reconstructed second latent variable and a reconstructed first variable scale
factor based on a bitstream;

scaling the reconstructed second latent variable based on the reconstructed first variable scale
factor, to obtain a reconstructed first latent variable, wherein the reconstructed first latent variable
indicates a feature of to-be-decoded media data; and

processing the reconstructed first latent variable by using a first decoding neural network
model, to obtain reconstructed media data.

307. The method according to claim 296, wherein the determining a reconstructed second
latent variable based on a bitstream comprises:

determining a reconstructed third latent variable based on the bitstream; and

determining the reconstructed second latent variable based on the bitstream and the
reconstructed third latent variable.

318. The method according to claim 3067, wherein the determining the reconstructed second
latent variable based on the bitstream and the reconstructed third latent variable comprises:

processing the reconstructed third latent variable by using a context decoding neural network
model, to obtain a reconstructed first entropy coding model parameter; and

determining the reconstructed second latent variable based on the bitstream and the
reconstructed first entropy coding model parameter.

329. The method according to claim 296, wherein the determining a reconstructed second
latent variable based on a bitstream comprises:

determining a reconstructed fourth latent variable and a reconstructed second variable scale
factor based on the bitstream; and

determining the reconstructed second latent variable based on the bitstream, the reconstructed
fourth latent variable, and the reconstructed second variable scale factor.

3310. The method according to claim 329, wherein the determining the reconstructed second
latent variable based on the bitstream, the reconstructed fourth latent variable, and the
reconstructed second variable scale factor comprises:

scaling the reconstructed fourth latent variable based on the reconstructed second variable
scale factor, to obtain a reconstructed third latent variable;

processing the reconstructed third latent variable by using a context decoding neural network
model, to obtain a reconstructed second entropy coding model parameter; and

determining the reconstructed second latent variable based on the bitstream and the

reconstructed second entropy coding model parameter.
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3511. An encoding apparatus, wherein the apparatus comprises:

a data processing module, configured to process to-be-encoded media data by using a first
encoding neural network model, to obtain a first latent variable, wherein the first latent variable
indicates a feature of the to-be-encoded media data;

a scale factor determining module, configured to determine a first variable scale factor based
on the first latent variable, wherein the first variable scale factor is used to enable a quantity of
coding bits of an entropy coding result of a second latent variable to meet a preset encoding rate
condition, and the second latent variable is obtained by scaling the first latent variable based on
the first variable scale factor;

a first encoding result obtaining module, configured to obtain the entropy coding result of the
second latent variable; and

a first encoding result writing module, configured to write the entropy coding result of the

second latent variable and an encoding result of the first variable scale factor into a bitstream.

3812. The apparatus according to claim 3511, wherein the scale factor determining module
comprises:

a bit quantity determining submodule, configured to determine an initial quantity of coding
bits based on the first latent variable; and

a first factor determining submodule, configured to determine the first variable scale factor
based on the initial quantity of coding bits and a target quantity of coding bits.

3913. The apparatus according to claim 3812, wherein the initial quantity of coding bits is a
quantity of coding bits of an entropy coding result of the first latent variable; or

the initial quantity of coding bits is a quantity of coding bits of an entropy coding result of a

first latent variable scaled based on a first initial scale factor.
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4114. The apparatus according to claim 3511, wherein the apparatus further comprises:

a second encoding result obtaining module, configured to obtain an entropy coding result of
a third latent variable, wherein the third latent variable is determined based on the second latent
variable by using a context model; and

a second encoding result writing module, configured to write the entropy coding result of the
third latent variable into the bitstream, wherein

a total quantity of coding bits of the entropy coding result of the second latent variable and
coding bits of the entropy coding result of the third latent variable meets the preset encoding rate

condition.
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6315. A decoding apparatus, wherein the apparatus comprises:
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a first determining module, configured to determine a reconstructed second latent variable
and a reconstructed first variable scale factor based on a bitstream;

a variable scale module, configured to scale the reconstructed second latent variable based on
the reconstructed first variable scale factor, to obtain a reconstructed first latent variable, wherein
the reconstructed first latent variable indicates a feature of to-be-decoded media data; and

a variable processing module, configured to process the reconstructed first latent variable by
using a first decoding neural network model, to obtain reconstructed media data.

6416. The apparatus according to claim 6315, wherein the first determining module
comprises:

a first determining submodule, configured to determine a reconstructed third latent variable
based on the bitstream; and

a second determining submodule, configured to determine the reconstructed second latent
variable based on the bitstream and the reconstructed third latent variable.

6517. The apparatus according to claim 6415, wherein the second determining submodule is
specifically configured to:

process the reconstructed third latent variable by using a context decoding neural network
model, to obtain a reconstructed first entropy coding model parameter; and

determine the reconstructed second latent variable based on the bitstream and the

reconstructed first entropy coding model parameter.
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6918. An encoder side device, wherein the encoder side device comprises a memory and a
processor; and

the memory is configured to store a computer program, and the processor is configured to
execute the computer program stored in the memory, to implement the encoding method according
to any one of claims 1 to 285.

#019. A decoder side device, wherein the decoder side device comprises a memory and a
processor; and

the memory is configured to store a computer program, and the processor is configured to
execute the computer program stored in the memory, to implement the decoding method according
to any one of claims 29-6 to 3410.

#120. A computer-readable storage medium, wherein the storage medium stores instructions,

and when the instructions are run on a computer, the computer is enabled to perform the step of

the method according to any one of claims 1 to 3410.
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