obtaining an audio signal in a mixed format, the audio
signal in the mixed format includes at least one format
of a channel-based audio signal, an object-based
audio signal, and a scene-based audio signal

/‘ 101

A 4

based on signal characteristics of audio signals in
different formats, determining an encoding mode of

the audio signal in each format

/—~ 102

A 4

encoding the audio signal in each format using the
encoding mode of the audio signal in each format to
obtain encoded signal parameter information of the
audio signal in each format, writing the encoded
signal parameter information of the audio signal in
each format into an encoded stream and sending the
encoded stream to a decoding end

103
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obtaining an audio signal in a mixed
format, the audio signal in the mixed

format includes at least one format of ,——201

a channel-based audio signal, an
object-based audio signal, and a
scene-based audio signal

202\ l

A 4

determining an encoding code of
the channel-based audio signal

based on a signal characteristic of
the channel-based audio signal

determining an encoding code of the
object-based audio signal based on a
signal characteristic of the object-
based audio signal

204

|

determining an encoding code
of the scene-based audio signal
based on a signal characteristic

of the scene-based audio signal

A
encoding the audio signal in each format using the
encoding mode of the audio signal in each format
to obtain encoded signal parameter information of -
the audio signal in each format, writing the
encoded signal parameter information of the audio
signal in each format into an encoded stream and
sending the encoded stream to a decoding end
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obtaining an audio signal in a mixed format, the

audio signal in the mixed format includes at /‘

least one format of a channel-based audio
signal, an object-based audio signal, and a
scene-based audio signal

\ 4

301

302
performing a signal characteristic analysis on /

an object-based audio signal to obtain an
analysis result

A 4

performing a classification on the object-based

signal set and a second type of object signal set,
each of the first type of object signal set and the
second type of object signal set includes at least

one object-based audio signal

\ 4

determining an encoding mode corresponding

to the first type of object signal set

\ 4
performing a classification on the second type
of object signal set based on an analysis result
to obtain at least one object signal subset, and
determining an encoding mode corresponding
to each object signal subset based on the
classification result, the object signal subset
includes at least one object-based audio signal

A 4

audio signal to obtain a first type of object /303

e

encoding the audio signal in each format using
the encoding mode of the audio signal in each
format to obtain encoded signal parameter
information of the audio signal in each format,
writing the encoded signal parameter
information of the audio signal in each format
into an encoded stream and sending the
encoded stream to a decoding end

/306
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obtaining an audio signal in a mixed format, the

audio signal in the mixed format includes at | —

least one format of a channel-based audio
signal, an object-based audio signal, and a
scene-based audio signal

Y

an object-based audio signal to obtain an
analysis result

classifying one or more signals that need not to

be individually operated and processed in the
object-based audio signal into a first type of
object signal set, and classifying remaining

each of the first type of object signal set and the
second type of object signal set includes at least

one object-based audio signal

|

determining that an encoding mode
corresponding to the first type of object signal
set includes: performing first pre-rendering

the first type of object signal set, and encoding
the signal after the first pre-rendering
processing using a multi-channel encoding

kernel

Y
performing a classification on the second type
of object signal set based on an analysis result
to obtain at least one object signal subset, and
determining an encoding mode corresponding
to each object signal subset based on the
classification result, the object signal subset
includes at least one object-based audio signal

signals into a second type of object signal set, /

401

performing a signal characteristic analysis on /402

403

processing on an object-based audio signal in /‘ 404

405

A 4

encoding the audio signal in each format using
the encoding mode of the audio signal in each
format to obtain encoded signal parameter
information of the audio signal in each format,
writing the encoded signal parameter
information of the audio signal in each format
into an encoded stream and sending the

406

encoded stream to a decoding end
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obtaining an audio signal in a mixed format, the
audio signal in the mixed format includes at
least one format of a channel-based audio
signal, an object-based audio signal, and a
scene-based audio signal

501

Y

performing a signal characteristic analysis on
an object-based audio signal to obtain an
analysis result

classifying one or more signals belonging to a
background sound in the object-based audio
signal into a first type of object signal set, and
classifying remaining signals into a second type
of object signal set, each of the first type of
object signal set and the second type of object
signal set includes at least one object-based

audio signal

503

Y

determining that an encoding mode
corresponding to the first type of object signal
set includes: performing second pre-rendering
processing on an object-based audio signal in
the first type of object signal set, and encoding
the signal after the second pre-rendering
processing using a high order ambisonics

(HOA) encoding kernel

A
performing a classification on the second type
of object signal set based on an analysis result
to obtain at least one object signal subset, and
determining an encoding mode corresponding
to each object signal subset is based on the
classification result, the object signal subset

includes at least one object-based audio signal

505

!

encoding the audio signal in each format using
the encoding mode of the audio signal in each
format to obtain encoded signal parameter
information of the audio signal in each format,
writing the encoded signal parameter
information of the audio signal in each format
into an encoded stream and sending the
encoded stream to a decoding end

506
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obtaining an audio signal in a mixed format,
the audio signal in the mixed format includes

at least one format of a channel-based audio 601
signal, an object-based audio signal, and a /‘
scene-based audio signal

A 4

performing a signal characteristic analysis on / 602
an object-based audio signal to obtain an

analysis result

classifying one or more signals that need not
to be individually operated and processed in
the object-based audio signal into the first
object signal subset, classifying one or more
signals belonging to a background sound in
the object-based audio signal into the second

object signal subset, and classifying /
remaining signals into a second type of object
signal set, each of the first object signal
subset, the second object signal subset and
the second type of object signal set includes

at least one object-based audio signal

603

determining encoding codes of the first object 604
signal subset and the second object signal

subset in the first type of object signal set

3

performing a classification on the second

type of object signal set based on an analysis 605
result to obtain at least one object signal

subset, and determining an encoding mode

corresponding to each object signal subset

based on the classification result, the object
signal subset includes at least one object-

based audio signal

}

encoding the audio signal in each format 506

using the encoding mode of the audio signal
in each format to obtain encoded signal /

parameter information of the audio signal in
each format, writing the encoded signal
parameter information of the audio signal in
each format into an encoded stream and
sending the encoded stream to a decoding end

FIG. 6a
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collecting an audio signal in a mixed
format, the audio signal in the mixed
format includes at least one format of
a channel-based audio signal, an
object-based audio signal, and a
scene-based audio signal

performing high-pass filtering
processing on the object-based audio

signal

l

performing a correlation analysis on

the signal after the high-pass filtering
processing to determine cross-

correlation parameter values between

object-based audio signals

K

performing a classification on the
object-based audio signal to obtain a

first type of object signal set and a
second type of object signal set, each
of the first type of object signal set and
the second type of object signal set
includes at least one object-based

audio signal

A

determining an encoding mode

object signal set

performing a classification on the
second type of object signal set based
on an analysis result to obtain at least
one object signal subset, and

determining an encoding mode /\

corresponding to each object signal
subset based on the classification
result, the object signal subset includes
at least one object-based audio signal

v
encoding the audio signal in each
format using the encoding mode of the
audio signal in each format to obtain
encoded signal parameter information

701

/‘ 702

703

704

corresponding to the first type of ¢~ 705

706

of the audio signal in each format, |~ —~707

writing the encoded signal parameter
information of the audio signal in each
format into an encoded stream and
sending the encoded stream to a
decoding end
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obtaining an audio signal in a mixed
format, the audio signal in the mixed
format includes at least one format of
a channel-based audio signal, an
object-based audio signal, and a
scene-based audio signal

Y

analyzing a frequency-band
bandwidth range of an object signal

A

performing a classification on the
object-based audio signal to obtain a
first type of object signal set and a
second type of object signal set, each
of the first type of object signal set and
the second type of object signal set
includes at least one object-based
audio signal

A 4

determining an encoding mode
corresponding to the first type of
object signal set

performing a classification on the
second type of object signal set based
on an analysis result to obtain at least
one object signal subset, and
determining an encoding mode
corresponding to each object signal
subset based on the classification
result, the object signal subset includes

at least one object-based audio signal

A 4
encoding the audio signal in each
format using the encoding mode of the
audio signal in each format to obtain
encoded signal parameter information
of the audio signal in each format,
writing the encoded signal parameter
information of the audio signal in each
format into an encoded stream and
sending the encoded stream to a

decoding end

FIG. 8a
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obtaining an audio signal in a mixed

format, the audio signal in the mixed

format includes at least one format of
a channel-based audio signal, an
object-based audio signal, and a

scene-based audio signal

A 4

analyzing a frequency-band

bandwidth range of an object signal

l

performing a classification on the
object-based audio signal to obtain a
first type of object signal set and a
second type of object signal set, each
of the first type of object signal set and
the second type of object signal set
includes at least one object-based

audio signal

903

A

determining an encoding mode
corresponding to the first type of

object signal set

904

A 4

obtaining input third command line
control information, the third
command line control information is
configured to indicate a frequency-
band bandwidth range to be encoded
corresponding to the object-based

audio signal

905

!

performing a classification on the
second type of object signal set by
combining the third command line
control information and an analysis
result to obtain at least one object
signal subset, and determining the
encoding mode corresponding to each
object signal subset based on the

classification result

>~ 906

!

encoding the audio signal in each
format using the encoding mode of the
audio signal in each format to obtain
encoded signal parameter information
of the audio signal in each format,
writing the encoded signal parameter
information of the audio signal in each
format into an encoded stream and
sending the encoded stream to a

decoding end

907

FIG. 9a
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receiving an encoded stream sent by
an encoding end

performing a code stream analysis on
the encoded stream to obtain a
classification side information
parameter, a side information
parameter corresponding to an audio
signal in each format, and encoded
signal parameter information of the
audio signal in each format

1101

110

decoding encoded signal
parameter information of the
channel-based audio signal
based on the side information
parameter corresponding to
the channel-based audio
signal

outputting
channel-

decoding encoded signal parameter
information of the scene-based

information parameter
corresponding to the scene-based

audio signal

FIG. 11a
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1201

receiving an encoded stream sent by /‘
an encoding end

v

performing a code stream analysis on

the encoded stream to obtain a 1202

classification side information
parameter, a side information /

parameter corresponding to an audio
signal in each format, and encoded
signal parameter information of the

audio signal in each format

corresponding to a first type of object signal set and encoded
signal parameter information corresponding to the second
type of object signal set from the encoded signal parameter

information of the object-based audio signal

determining encoded signal parameter information /203

decoding the encoded signal parameter
information corresponding to the first

type of object signal set based on a side

information parameter corresponding to

the first type of object signal set

/

1204

FIG. 12a
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receiving an encoded stream sent by an encoding end

TN 301

A4

performing a code stream analysis on the encoded
stream to obtain a classification side information
parameter, a side information parameter
corresponding to an audio signal in each format, and
encoded signal parameter information of the audio
signal in each format, the classification side
information parameter is configured to indicate a
classification manner for a second type of object
signal set of the object-based audio signal, and the
side information parameter is configured to indicate
an encoding mode corresponding to the audio signal

1n each format

/\1302

Y

performing post-processing on the decoded object-
based audio signal

/1303

FIG. 13
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obtaining an audio signal in a mixed format, the
audio signal in the mixed format includes at least one
format of a channel-based audio signal, an object-
based audio signal, and a scene-based audio signal

/////——1401

A 4

determining an encoding code of the channel-based
audio signal based on a signal characteristic of the
channel-based audio signal

1402

A

encoding the scene-based audio signal using the
encoding mode of the channel-based audio signal to
obtain encoded signal parameter information of the
channel-based audio signal, writing the encoded
signal parameter information of the channel-based
audio signal into an encoded stream and sending the
encoded stream to a decoding end

FIG. 14
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obtaining an audio signal in a mixed format, the
audio signal in the mixed format includes at least one
format of a channel-based audio signal, an object-

based audio signal, and a scene-based audio signal

/ 1501

A 4

determining an encoding code of the scene-based
audio signal based on a signal characteristic of the

scene-based audio signal

/////’-‘1502

A 4

encoding the scene-based audio signal using the
encoding mode of the scene-based audio signal to
obtain encoded signal parameter information of the
scene-based audio signal, writing the encoded signal
parameter information of the scene-based audio signal
into an encoded stream and sending the encoded

stream to a decoding end

FIG. 15

receiving an encoded stream sent by an encoding end

A 4

stream to obtain a classification side information
parameter, a side information parameter
corresponding to an audio signal in each format, and
encoded signal parameter information of the audio
signal in each format

A 4

channel-based audio signal based on the side
information parameter corresponding to the channel-

based audio signal

FIG. 16
27/30

decoding encoded signal parameter information of the /

e 1601

performing a code stream analysis on the encoded /1602

1603



receiving an encoded stream sent by an encoding end

//”“‘1701

A 4

performing a code stream analysis on the encoded
stream to obtain a classification side information
parameter, a side information parameter
corresponding to an audio signal in each format, and
encoded signal parameter information of the audio

signal in each format

///"‘\1702

A 4

decoding encoded signal parameter information of
the scene-based audio signal based on the side
information parameter corresponding to the scene-

based audio signal

1703
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