DECODING METHOD AND APPARATUS, AND COMPUTER

READABLE STORAGE MEDIUM

CROSS-REFERENCE TO RELATED APPLICATIONS
[0001] The present disclosure is based on and claims priority of
Chinese application for invention No. 202110229441.9, filed on
Mar. 02, 2021, the disclosure of which is hereby incorporated into

this disclosure by reference in its entirety.

TECHNICAL FIELD
[0002] The present disclosure relates to the technical field of
computers, and in particular, to a decoding method, apparatus, and

computer-readable storage medium.

BACKGROUND
[0003] With the rapid development of artificial intelligence (AI),
AT customer service robots have gained increasingly widespread
applications. The AI customer service robots involve speech
recognition technology that relies on an input of a real-time audio
Stream as a prerequisite. Generally, in the field of AI customer
service, it is necessary to identify words spoken by a user with
a robot, and then transmit the words into the system as an audio

stream in real time. Therefore, real-time decoding of the audio



stream has become a problem to be solved.
[0004] The real-time decoding of the audio stream needs to acquire
a format and parameters of the audio stream, which are typically

comprised in header information of the audio stream.



SUMMARY

[0005] According to some embodiments of the present disclosure,
there is provided a decoding method, comprising: buffering one or
more stream segments of a data stream which are received, wherein
the data stream comprises an audio stream; parsing the one or more
stream segments Dbuffered until header information is obtained
through the parsing; storing the header information; and decoding
stream segments of the audio stream among various stream segments
received according to the header information until the audio stream
is completely decoded.

[0006] In some embodiments, the parsing the one or more stream
segments buffered until header information is obtained through the
parsing comprises: determining whether a total data length of all
stream segments currently buffered reaches a preset frame length;
parsing data of the preset frame length from a starting position
in the stream segments currently buffered, in a case where the
total data length of all the stream segments currently buffered
reaches the preset frame length; determining whether the header
information 1is successfully parsed; updating the preset frame
length by increasing the preset frame length by a preset value, in
a case where the header information is not successfully parsed;
and repeating the above until the header information is parsed.
[0007] In some embodiments, the parsing the one or more stream

segments buffered until header information is obtained through the



parsing further comprises: in a case where the total data length
of all the stream segments currently buffered does not reach the
preset frame length, after receiving and buffering a next stream
segment, re-determining whether the total data length of all the
stream segments currently buffered reaches the preset frame length.
[0008] In some embodiments, the decoding stream segments of the
audio stream among various stream segments received according to
the header information comprises: determining a length of an audio
frame according to the header information; and decoding the stream
segments of the audio stream among the various stream segments
received by distinguishing different audio frames according to the
length of the audio frame.

[0009] In some embodiments, the decoding the stream segments of
the audio stream among various stream segments received by
distinguishing different audio frames according to the length of
the audio frame comprises: dividing a current stream segment of
the audio stream according to a sequence defined by a data
encapsulation format and according to the audio frame length to
obtain one or more complete audio frames; decoding the one or more
complete audio frames; determining whether data at an end of the
current stream segment of the audio stream belongs to an incomplete
audio frame; in a case where the data at the end of the current
stream segment of the audio stream belongs to the incomplete audio

frame, buffering the incomplete audio frame; after receiving a



next stream segment of the audio frame, splicing the next stream
segment with the incomplete audio frame to obtain a spliced stream
segment; taking the spliced stream segment as the current stream
segment of the audio stream; and repeating the above until a last
stream segment of the audio stream is completely decoded.

[0010] In some embodiments, the decoding stream segments of the
audio stream among various stream segments received according to
the header information until the audio stream is completely decoded
comprises: parsing a current stream segment or parsing the current
stream segment and stream segments following the current stream
segment in a case where a failure is occurred in the decoding of
the current stream segment of the audio stream based on the header
information, until new header information is obtained through the
parsing; and decoding the stream segments following the current
stream segment according to the new header information until the
audio stream is completely decoded.

[0011l] In some embodiments, the parsing the one or more stream
segments buffered until header information is obtained through the
parsing comprises: parsing the one or more stream segments buffered
by calling an Open avformat method in FFmpeg until the header
information is obtained through the parsing.

[0012] In some embodiments, the decoding stream segments of the
audio stream among various stream segments received according to

the header information comprises: determining whether the data



stream comprises a data stream other than the audio stream
according to the header information; 1in a case where the data
stream comprises the data stream other than the audio stream,
separating the data stream other than the audio stream from the
audio stream; determining format information of the audio stream
according to the header information; transcoding the stream
segments of the audio stream into an original audio stream
according to the format information of the audio stream; and re-
sampling the original audio stream at a preset bit rate.

[0013] In some embodiments, the data stream other than the audio
stream is separated from the audio stream by calling a Separate
stream method in FFmpeg; the format information of the audio stream
is determined according to the header information, the stream
segments of the audio stream are transcoded into the original audio
stream according to the format information of the audio stream,
and the original audio stream is re-sampled at the preset bit rate,
by calling a Parse format method in FFmpeg.

[0014] According to other embodiments of the present disclosure,
there is provided a decoding apparatus, comprising: a buffering
module configured to buffer one or more stream segments of a data
stream which are received, wherein the data stream comprises an
audio stream; a header information parsing module configured to
parse the one or more stream segments buffered until header

information is obtained through the parsing; a header information



storage module configured to store the header information; and a
decoding module configured to decode stream segments of the audio
stream among various stream segments received according to the
header information until the audio stream is completely decoded.
[0015] According to still other embodiments of the present
disclosure, there is provided a decoding apparatus, comprising: a
processor; a memory coupled to the processor for storing
instructions that, when executed by the processor, cause the
processor to execute the decoding method of any one of the
foregoing embodiments.

[0016] According to still other embodiments of the present
disclosure, there 1is provided a non-transitory computer-readable
storage medium on which a computer program is stored, wherein the
program, when executed by a processor, implements the decoding
method of any one of the foregoing embodiments.

[0017] Other features and advantages of the present invention will
become apparent from the following detailed description of
exemplary embodiments of the present disclosure with reference to

the accompanying drawings.



BRIEF DESCRIPTION OF THE DRAWINGS
[0018] The accompanying drawings, which are comprised to provide
a further understanding of the present disclosure and are
incorporated in and constitute a part of this specification,
illustrate embodiments of the invention, and together with the
illustrative embodiments of the present application serve to
explain the present disclosure, but are not limitation thereof.
[0019] FIG. 1 shows a flowchart of a decoding method according to
some embodiments of the present disclosure.
[0020] FIG. 2 shows a structural diagram of an audio stream
according to some embodiments of the present disclosure.
[0021] FIG. 3 shows a flowchart of a decoding method according to
other embodiments of the present disclosure.
[0022] FIG. 4 shows a structural diagram of a decoding apparatus
according to some embodiments of the present disclosure.
[0023] FIG. 5 shows a structural diagram of a decoding apparatus
according to other embodiments of the present disclosure.
[0024] FIG. 6 shows a structural diagram of a decoding apparatus

according to still other embodiments of the present disclosure.



DETAILED DESCRIPTION

[0025] Below, a clear and complete description will be given for
the technical solution of embodiments of the present disclosure
with reference to the figures of the embodiments. Obviously, merely
some embodiments of the present disclosure, rather than all
embodiments thereof, are given herein. The following description
of at least one exemplary embodiment is in fact merely illustrative
and is in no way intended as a limitation to the invention, its
application or use. All other embodiments obtained by those of
ordinary skill in the art based on the embodiments of the present
disclosure without <creative efforts shall fall within the
protection scope of the present disclosure.

[0026] The inventors have found that in an actual scenario of an
ATl customer service, an audio needs to be streamed, that is, a
file of the audio file 1is divided into stream segments for
transmission. In this case, a first stream segment or the first
few stream segments comprise header information generated during
audio coding. Subsequent stream segments do not contain any header
information. Especially when the FFmpeg tool is used to decode
different stream segments, error information may be returned
because most stream segments do not contain the header information
and cannot be decoded, which cannot meet a real-time decoding
requirement of the stream segments in the actual scenario of the

AT customer service.



[0027] A technical problem to be solved by the present disclosure
is how to achieve real-time decoding of an audio stream.

[0028] The present disclosure provides a decoding method that can
be used for real-time decoding of an audio stream in the AT
customer service scenario, which will be described below with
reference to FIGS. 1 to 3.

[0029] FIG. 1 is a flowchart of a decoding method according to
some embodiments of the present disclosure. As shown in FIG. 1,
the method of these embodiments comprises: steps S102 to S108.
[0030] In step S102, one or more stream segments of a data stream
which are received are buffered.

[0031] The data stream comprises an audio stream and may further
comprise a data stream other than the audio stream. For example,
a non-audio data stream such as a video stream. In a case where
the audio stream is mixed with the data stream other than the audio
stream, it is necessary to separate different streams in subsequent
steps, which will be described in the following embodiments. During
transmission, the data stream is divided into multiple stream
segments, and each of the stream segments can be packaged into a
data package for transmission. After receiving the data packet, a
decoding apparatus (an apparatus executing the decoding method of
the present disclosure) parses the data packet to obtain and buffer
the each of the stream segments.

[0032] The scheme of the present disclosure can be implemented



based on FFmpeg APIs. First, two modules (Init avformat / Init
avio context) can be initialized for parsing header information
and reading the audio stream respectively. A Buffer stream method
can be called to buffer the one or more streaming segments.

[0033] In step S104, the one or more stream segments buffered are
parsed until header information is obtained through the parsing.
[0034] The header information comprises, for example, format
information of the audio stream and at least one parameter. For
example, the at least one parameter comprises, but not limited
to, at least one of a sampling rate, a bit depth, a number of
channels, and a compression ratio. Due to an uncertain division of
the stream segments, one stream segment may contain complete header
information, or only partial header information, and multiple
stream segments may be required to obtain the complete header
information. In some embodiments, once a stream segment is buffered,
an attempt is made to parse all stream segments buffered to
determine whether the header information can be successfully
parsed. If the header information cannot be successfully parsed,
a next stream segment 1is buffered continuously, and the above
process 1s repeated wuntil the header information can Dbe
successfully parsed.

[0035] In some embodiments, whether a total data length of all
stream segments currently buffered reaches a preset frame length

is determined; in a case where the total data length of all the



stream segments currently buffered reaches the preset frame length,
data of the preset frame length from a starting position in the
stream segments currently buffered is parsed; whether the header
information is successfully parsed is determined; in a case where
the header information is not successfully parsed, the preset frame
length by increasing the preset frame length by a preset value is
updated; and the above is repeated until the header information is
parsed.

The preset frame length can be obtained through statistics for
length of header information of historical audio streams. Once a
stream segment 1is buffered, it is determined whether the total
data length of all stream segments currently buffered reaches the
preset frame length. In a case where the total data length of all
the stream segments currently buffered does not reach the preset
frame length, after receiving and buffering a next stream segment,
whether the total data length of all the stream segments currently
buffered reaches the preset frame length is re-determined. Until
the total data length of all the stream segments currently buffered
reaches the preset frame length, the data of the preset frame
length from the starting position in the stream segments currently
buffered is parsed.

[0036] For example, if the preset frame length is 200 bytes, data
having a length of 200 bytes from a first byte of a first buffered

stream segment is used as data to be parsed. The data to be parsed



is parsed to determine whether the header information can be

successfully parsed. If the header information can be successfully
parsed, the parsing process of the header information is stopped.

If the parsing of the header information fails, the preset frame

length is increased by a preset value to update the preset frame

length. For example, it can be increased from 200 bytes to 300

bytes. Thereafter, the process is re-performed from the step of
determining whether the total data length of all stream segments

currently buffered reaches the preset frame length.

[0037] The one or more stream segments buffered can be parsed by
calling an Open avformat method 1in FFmpeg until the header
information is obtained through the parsing. Through continuously
attempting to parse the head information of the stream segments

buffered, the above method can avoid the problem of failing to
successfully parse the header information in a case where the
header information is divided into different stream segments. By
judging and updating the preset frame length, the number of parsing
can be reduced and efficiency can be improved.

[0038] In step S106, the header information is stored.

[0039] In step S108, stream segments of the audio stream among
various stream segments received according to the header
information is decoded until the audio stream is completely decoded.
[0040] If the data stream only contains the audio stream, the

header information is used to directly decode each stream segment



received. If the data stream comprises the audio stream and a data
stream other than the audio stream (non-audio data streams), it is
necessary to perform an operation to separate streams. In some
embodiments, whether the data stream comprises a data stream other
than the audio stream according to the header information is
determined; 1in a case where the data stream comprises the data
stream other than the audio stream, the data stream other than the
audio stream is separated from the audio stream. For example, the
data stream other than the audio stream is separated from the audio
stream by calling a Separate stream method in FFmpeg.

[0041] After separating the stream segments of the audio stream
from various stream segments received, the stream segments of the
audio stream are decoded using the header information. In some
embodiments, format information of the audio stream according to
the header information is determined; the stream segments of the
audio stream into an original audio stream are transcoded according
to the format information of the audio stream; and the original
audio stream is re-sampled at a preset bit rate. A re-sampled bit
rate 1s suitable for a bit rate of a playback apparatus to
facilitate playback of the audio stream. For example, he format
information of the audio stream is determined according to the
header information, the stream segments of the audio stream are
transcoded into the original audio stream according to the format

information of the audio stream, and the original audio stream is



re-sampled at the preset bit rate, by calling a Parse format method
in Ffmpeg.

[0042] If the audio stream only contains a complete audio file,
correct decoding of the entire audio stream can be achieved using
the header information stored. If an audio stream contains multiple
complete audio files, different audio files may have different
header information, resulting in a failure during the decoding
process. In view of the above issue, in some embodiments, a current
stream segment is parsed or the current stream segment and stream
segments following the current stream segment are parsed, in a
case where a failure is occurred in the decoding of the current
stream segment of the audio stream based on the header information,
until new header information is obtained through the parsing; and
the stream segments following the current stream segment are
decoded according to the new header information until the audio
stream is completely decoded.

[0043] For the method of parsing and obtaining the new header
information, reference can be made to the method of parsing the
header information in the aforementioned embodiment. The new
header information 1is stored, and the Theader information
previously stored can be deleted. Stream segments subsequently
received are decoded using the new header information until the
audio stream is completed decoded.

[0044] In the method of the above embodiment, the one or more



stream segments of the data stream are buffered first, and then
the one or more stream segments buffered are parsed until the
header information is obtained. The header information is stored,
and 1s used to decode stream segments of the audio stream among
various stream segments subsequently received until the audio
stream is completed decoded. The method of the above embodiment
can achieve real-time decoding of an audio stream, meet the demand
for real-time decoding of a real-time audio stream in the AI
customer service scenario.

[0045] In particular, in a scenario where the FFmpeg tool is used
to achieve audio decoding, the method in the above embodiment can
buffer stream segments in an audio stream buffer, extract and store
the header information (comprising the format information and at
least one parameter of the audio stream) through parsing; the
format information and the at least one parameter of the audio
stream can be parsed based on the header information, and a decoder
type can be obtained through the format information of the audio
stream; stream segments of the audio stream subsequently received
can be decoded by a decoder engine linked by the decoder type
buffered according to the east one parameter of the audio stream.
In this case, an audio stream generated using a standard audio
encoder can be decoded in real time, and therefore the problem of
unable to decode using the FFmpeg tool because most stream segments

do not contain header information can be solved.



[0046] During a transmission of the audio stream, if a stream
segment transmitted is not segmented according to a length which
is an integer multiple of the length of an audio frame, a problem
of incomplete audio frames may be present. As shown in FIG. 2,
stream segment 1 of the audio stream contains audio frame 1, audio
frame 2, and a portion of audio frame 3, while stream segment 2
contains another portion of audio frame 3. In this case, when a
decoder 1is used to decode stream segments 1 and 2 based on the
header information, an error will be reported. The present
disclosure further provides a solution to the above problem. In
some embodiments, a length of an audio frame 1is determined
according to the header information; the stream segments of the
audio stream among the various stream segments received are decoded
by distinguishing different audio frames according to the length
of the audio frame. The length of the audio frame can be determined
according to the parameters comprised in the header information.
For example, the length of the audio frame can be determined
according to parameters such as a sampling rate, a bit depth, a
number of channels, and so on. Reference can be made to the prior
art for details, which will not be repeated herein.

[0047] Furthermore, as shown in FIG. 3, the decoding stream
segments of the audio stream among various stream segments received
according to the header information comprises: steps S302 to S316.

[0048] In step S302, a length of an audio frame is determined



based on the header information.

[0049] In step S304, if a stream segment where the header
information 1is located also comprises audio data, the stream
segment is taken as a current stream segment of the audio stream.
[0050] In step S306, the current stream segment is divided into
audio frame(s) according to the length of the audio frame and a
sequence defined by a data encapsulation format. That is, the
current stream segment of the audio stream is divided according to
a sequence defined by a data encapsulation format and according to
the audio frame length to obtain one or more complete audio frames.
[0051] For example, data is arranged in a stream segment in a
sequence from left to right or from front to back. As shown in FIG.
2, after stream segment 1 is divided into audio frames, data at
its end belongs to an incomplete audio frame 3.

[0052] In step S308, the one or more complete audio frames are
decoded.

[0053] In step S310, whether the current stream segment is the
last stream segment is determined; if so, the process is stopped,
and otherwise, step S312 is executed.

[0054] In step S312, whether data at the end of the current stream
segment of the audio stream belongs to an incomplete audio frame
is determined. If so, step S314 is executed; otherwise, step S313
is executed.

[0055] In step S313, after receiving a next stream segment of the



audio stream, the next stream segment 1is taken as the current
stream segment, and the process returns to step S306 to re-execute
from step S306.

[0056] In step S314, the incomplete audio frame is buffered.
[0057] 1In step S316, after receiving a next stream segment of the
audio stream, the next stream segment 1is spliced with the
incomplete audio frame to obtain a spliced stream segment that is
taken as the current audio frame, and the process returns to step
35306 to re-execute from step S306.

[0058] As shown in FIG. 2, stream segment 2 is spliced with the
first half of audio frame 3 contained in stream segment 1 to form
a complete frame.

[0059] In the method of the above embodiment, an incomplete frame
is buffered and a splicing process is performed upon receiving a
next stream segment, thereby the problem of incorrect decoding
when the stream segment contains an incomplete audio frame can be
solved.

[0060] The ©present disclosure further provides a decoding
apparatus, which will be described below with reference to FIG. 4.
[0061] FIG. 4 is a structural diagram of a decoding apparatus
according to some embodiments of the present disclosure. As shown
in FIG. 4, the apparatus 40 of this embodiment comprises: a
buffering module 410, a header information parsing module 420, a

header information storage module 430, and a decoding module 440.



[0062] The buffering module 410 is configured to buffer one or
more stream segments of a data stream which are received, wherein
the data stream comprises an audio stream.

[0063] The header information parsing module 420 is configured to
parse the one or more stream segments buffered until header
information is obtained through the parsing.

[0064] In some embodiments, the header information parsing module
420 is configured to determine whether a total data length of all
stream segments currently buffered reaches a preset frame length;
parse data of the preset frame length from a starting position in
the stream segments currently buffered, in a case where the total
data length of all the stream segments currently buffered reaches
the preset frame length; determine whether the header information
is successfully parsed; update the preset frame length by
increasing the preset frame length by a preset value, in a case
where the header information is not successfully parsed; and repeat
the above until the header information is parsed.

[0065] In some embodiments, the header information parsing module
420 is configured to, in a case where the total data length of all
the stream segments currently buffered does not reach the preset
frame length, after receiving and buffering a next stream segment,
re-determine whether the total data length of all the stream
segments currently buffered reaches the preset frame length.

[0066] In some embodiments, the header information parsing module



420 is configured to parse the one or more stream segments buffered
by calling an Open avformat method in FFmpeg until the header
information is obtained through the parsing.

[0067] The header information storage module 430 is configured to
store the header information.

[0068] The decoding module 440 is configured to decode stream
segments of the audio stream among various stream segments received
according to the header information until the audio stream is
completely decoded.

[0069] In some embodiments, the decoding module 440 is configured
to determine a length of an audio frame according to the header
information; and decode the stream segments of the audio stream
among the various stream segments received by distinguishing
different audio frames according to the length of the audio frame.
[0070] In some embodiments, the decoding module 440 is configured
to divide a current stream segment of the audio stream according
to a sequence defined by a data encapsulation format and according
to the audio frame length to obtain one or more complete audio
frames; decode the one or more complete audio frames; determine
whether data at an end of the current stream segment of the audio
stream belongs to an incomplete audio frame; in a case where the
data at the end of the current stream segment of the audio stream
belongs to the incomplete audio frame, buffer the incomplete audio

frame; after receiving a next stream segment of the audio frame,



splice the next stream segment with the incomplete audio frame to
obtain a spliced stream segment; take the spliced stream segment
as the current stream segment of the audio stream; and repeat the
above until a last stream segment of the audio stream is completely
decoded.

[0071] In some embodiments, the decoding module 440 is configured
to parse a current stream segment or parsing the current stream
segment and stream segments following the current stream segment
in a case where a failure is occurred in the decoding of the
current stream segment of the audio stream based on the header
information, until new header information is obtained through the
parsing; and decode the stream segments following the current
stream segment according to the new header information until the
audio stream is completely decoded.

[0072] In some embodiments, the decoding module 440 is configured
to determine whether the data stream comprises a data stream other
than the audio stream according to the header information; in a
case where the data stream comprises the data stream other than
the audio stream, separate the data stream other than the audio
stream from the audio stream; determine format information of the
audio stream according to the header information; transcode the
stream segments of the audio stream into an original audio stream
according to the format information of the audio stream; and re-

sample the original audio stream at a preset bit rate.



[0073] In some embodiments, the decoding module 440 is configured
to separate the data stream other than the audio stream from the
audio stream by calling a Separate stream method 1in FFmpeg;
determine the format information of the audio stream according to
the header information, transcode the stream segments of the audio
stream into an original audio stream according to the format
information of the audio stream and re-sample the original audio
stream at a preset bit rate, by calling a Parse format method in
FFmpeg.

[0074] The decoding apparatus of this embodiment of the present
disclosure may be implemented by various computing apparatuses or
computer systems, which will be described below with reference to
FIGS. 5 and 6.

[0075] FIG. 5 1is a structural diagram of a decoding apparatus
according to some embodiments of the present disclosure. As shown
in FIG. 5, the apparatus 50 of this embodiment comprises: a memory
510 and a processor 520 coupled to the memory 510, the processor
520 configured to, based on instructions stored in the memory 510,
carry out the decoding method according to any one of the
embodiments of the present disclosure.

[0076] Wherein, the memory 510 may comprise, for example, system
memory, a fixed non-volatile storage medium, or the 1like. The
system memory stores, for example, an operating system,

applications, a boot loader, a database, and other programs.



[0077] FIG. 6 1is a structural diagram of a decoding apparatus
according to other embodiments of the present disclosure. As shown
in FIG. 6, the apparatus 60 of this embodiment comprises: a memory
610 and a processor 620 that are similar to the memory 510 and the
processor 520, respectively. It may further comprise an input-
output interface 630, a network interface 640, a storage interface
650, and the like. These interfaces 630, 640, 650, the memory 610
and the processor 620 may be connected through a bus 660, for
example. Wherein, the input-output interface 630 provides a
connection interface for input-output apparatuses such as a
display, a mouse, a keyboard, and a touch screen. The network
interface 640 provides a connection interface for wvarious
networked apparatuses, for example, it can be connected to a
database server or a cloud storage server. The storage interface
650 provides a connection interface for external storage
apparatuses such as an SD card and a USB flash disk.

[0078] Those skilled in the art should understand that the
embodiments of the present disclosure may be provided as a method,
a system, or a computer program product. Therefore, embodiments of
the present disclosure can take the form of an entirely hardware
embodiment, an entirely software embodiment or an embodiment
containing both hardware and software elements. Moreover, the
present disclosure may take the form of a computer program product

embodied on one or more computer-usable non-transitory storage



media (comprising but not limited to disk storage, CD-ROM, optical
storage apparatus, etc.) having computer-usable program code
embodied therein.

[0079] The present disclosure 1is described with reference to
flowcharts and/or block diagrams of methods, apparatuses (systems)
and computer program products according to embodiments of the
present disclosure. It should be understood that each process
and/or Dblock 1in the flowcharts and/or block diagrams, and
combinations of the processes and/or Dblocks in the flowcharts
and/or block diagrams may be implemented by computer program
instructions. The computer program instructions may be provided to
a processor of a general purpose computer, a special purpose
computer, an embedded processor, or other programmable data
processing apparatus to generate a machine such that the
instructions executed by a processor of a computer or other
programmable data processing apparatus to generate means
implementing the functions specified in one or more flows of the
flowcharts and/or one or more blocks of the block diagrams.

[0080] The computer program instructions may also be stored in a
computer readable storage apparatus capable of directing a
computer or other programmable data processing apparatus to
operate in a specific manner such that the instructions stored in
the computer readable storage apparatus produce an article of

manufacture comprising instruction means implementing the



functions specified in one or more flows of the flowcharts and/or
one or more blocks of the block diagrams.

[0081] These computer program instructions can also be loaded onto
a computer or other programmable apparatus to perform a series of
operation steps on the computer or other programmable apparatus to
generate a computer-implemented process such that the instructions
executed on the computer or other programmable apparatus provide
steps implementing the functions specified in one or more flows of
the flowcharts and/or one or more blocks of the block diagrams.
[0082] The above is merely preferred embodiments of this
disclosure, and is not limitation to this disclosure. Within spirit
and principles of this disclosure, any modification, replacement,
improvement and etc. shall be contained in the protection scope of

this disclosure.
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WHAT IS CLAIMED IS:

1. A decoding method, comprising:

buffering one or more stream segments of a data stream which
are received, wherein the data stream comprises an audio stream;

parsing the one or more stream segments buffered until header
information is obtained through the parsing, comprising:
determining whether a total data length of all stream segments
currently buffered reaches a preset frame length, parsing data of
the preset frame length from a starting position in the stream
segments currently buffered, in a case where the total data length
of all the stream segments currently buffered reaches the preset
frame length, determining whether the header information 1is
successfully parsed, updating the preset frame length Dby
increasing the preset frame length by a preset value, in a case
where the header information 1s not successfully parsed, and
repeating the above until the header information is parsed, wherein
not every stream segment contains the header information;

storing the header information; and

decoding stream segments of the audio stream among various
stream segments received according to the header information until

the audio stream is completely decoded.
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2. The decoding method according to claim 1, wherein the parsing
the one or more stream segments buffered until header information
is obtained through the parsing further comprises:

in a case where the total data length of all the stream segments
currently buffered does not reach the preset frame length, after
receiving and buffering a next stream segment, re-determining
whether the total data length of all the stream segments currently

buffered reaches the preset frame length.

3. The decoding method according to claim 1, wherein the
decoding stream segments of the audio stream among various stream
segments received according to the header information comprises:

determining a length of an audio frame according to the header
information; and

decoding the stream segments of the audio stream among the
various stream segments received by distinguishing different audio

frames according to the length of the audio frame.

4. The decoding method according to claim 3, wherein the
decoding the stream segments of the audio stream among wvarious
stream segments received by distinguishing different audio frames
according to the length of the audio frame comprises:

dividing a current stream segment of the audio stream according

to a sequence defined by a data encapsulation format and according
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to the audio frame length to obtain one or more complete audio
frames;

decoding the one or more complete audio frames;

determining whether data at an end of the current stream segment
of the audio stream belongs to an incomplete audio frame;

in a case where the data at the end of the current stream
segment of the audio stream belongs to the incomplete audio frame,
buffering the incomplete audio frame;

after receiving a next stream segment of the audio frame,
splicing the next stream segment with the incomplete audio frame
to obtain a spliced stream segment;

taking the spliced stream segment as the current stream segment
of the audio stream; and

repeating the above until a last stream segment of the audio

stream is completely decoded.

5. The decoding method according to claim 1, wherein the
decoding stream segments of the audio stream among various stream
segments received according to the header information until the
audio stream is completely decoded comprises:

parsing a current stream segment or parsing the current stream
segment and stream segments following the current stream segment
in a case where a failure 1is occurred in the decoding of the
current stream segment of the audio stream based on the header
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information, until new header information is obtained through the
parsing; and

decoding the stream segments following the current stream
segment according to the new header information until the audio

stream is completely decoded.

6. The decoding method according to claim 1, wherein the parsing
the one or more stream segments buffered until header information
is obtained through the parsing comprises:

parsing the one or more stream segments buffered by calling an
Open avformat method in FFmpeg until the header information is

obtained through the parsing.

7. The decoding method according to claim 1, wherein the
decoding stream segments of the audio stream among various stream
segments received according to the header information comprises:

determining whether the data stream comprises a data stream
other than the audio stream according to the header information;

in a case where the data stream comprises the data stream other
than the audio stream, separating the data stream other than the
audio stream from the audio stream;

determining format information of the audio stream according
to the header information;

transcoding the stream segments of the audio stream into an

30



MCSLLP

original audio stream according to the format information of the
audio stream; and

re-sampling the original audio stream at a preset bit rate.

8. The decoding method according to claim 7, wherein:

the data stream other than the audio stream is separated from
the audio stream by calling a Separate stream method in FFmpeg;

the format information of the audio stream 1is determined
according to the header information, the stream segments of the
audio stream are transcoded into the original audio stream
according to the format information of the audio stream, and the
original audio stream is re-sampled at the preset bit rate, by

calling a Parse format method in FFmpeg.

9. A decoding apparatus, comprising:

a buffering module configured to buffer one or more stream
segments of a data stream which are received, wherein the data
Stream comprises an audio stream;

a header information parsing module configured to parse the one
or more stream segments buffered until header information is
obtained through the parsing, comprising: determining whether a
total data length of all stream segments currently buffered reaches
a preset frame length, parsing data of the preset frame length

from a starting position in the stream segments currently buffered,
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in a case where the total data length of all the stream segments
currently buffered reaches the preset frame length, determining
whether the header information is successfully parsed, updating
the preset frame length by increasing the preset frame length by
a preset value, in a case where the header information is not
successfully parsed, and repeating the above until the header
information is parsed, wherein not every stream segment contains
the header information;

a header information storage module configured to store the
header information; and

a decoding module configured to decode stream segments of the
audio stream among various stream segments received according to

the header information until the audio stream is completely decoded.

10. A decoding apparatus, comprising:

a processor; and

a memory coupled to the processor for storing instructions,
which when executed by the processor, cause the processor to

execute the decoding method according to any one of claims 1 to 8.

11. A non-transitory computer-readable storage medium having a
computer program stored thereon, wherein the program when executed
by a processor, cause the processer to implement the steps of the

method according to any one of claims 1 to 8.

32





