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(54)  Title of Invention 
 Method and System Supporting Variable Encoding 
Based on DirectShow 
(57)  Abstract 
 This invention discloses a method supporting 
variable encoding based on DirectShow, comprising the 
following steps: obtaining audio and video data based on 
DirectShow, subsequently separating, decoding, and 
resampling it for rendering playback, while recording the 
current resampling output format parameters; obtaining 
the audio and video decoder parameters of the audio and 
video data where the encoding format changes; creating 
audio and video decoders and audio and video resamplers 
for the audio and video data where the encoding format 
changes; setting the audio and video resampling output 
format parameters for the audio and video data where the 
encoding format changes according to the resampling 
output format parameters and linking them to the audio 
and video renderer; separating, decoding, and resampling 
the audio and video data where the encoding format 
changes and transmitting it to the audio and video 
renderer for rendering playback. This invention does not 
require disconnecting and updating the existing renderer, 
ensuring the continuity of audio data playback, and will 
not cause interruptions while the user is watching audio 
and video. 

 

 
 

Obtain audio and video data based on DirectShow, subsequently separating, decoding, 
and resampling it before transmitting it to the audio and video renderer for rendering 

playback, while recording the current resampling output format parameters. 

Obtain audio and video decoder parameters of the audio and video data where the 
encoding format changes from the encoding information in the aforementioned audio 

and video data where the encoding format changes. 

Create audio and video decoders for the audio and video data where the encoding format changes according to 
the aforementioned audio and video decoder parameters of the encoding format that has changed. 

Create audio and video resamplers for the audio and video data where the encoding 
format changes according to the aforementioned audio and video decoder parameters of 

the encoding format that has changed; and set the audio and video resampling output 
format parameters of the audio and video data where the encoding format changes based 

on the aforementioned resampling output format parameters. 

Link the audio and video resamplers of the audio and video data where the encoding format 
changes to the audio and video renderer using the aforementioned audio and video resampling 

output format parameters of the audio and video data where the encoding format changes. 

After separating the audio and video data where the encoding format changes, decode it 
using the audio and video decoders of the audio and video data where the encoding 
format changes; and after resampling it using the audio and video resamplers of the 

audio and video data where the encoding format changes, transmit it to the 
aforementioned audio and video renderer for rendering playback. 
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1. A method supporting variable encoding based on DirectShow, comprising the following steps: 
obtaining audio and video data based on DirectShow, subsequently separating, decoding, and resampling it 

before transmitting it to the audio and video renderer for rendering playback, while recording the current resampling 
output format parameters; wherein the aforementioned audio and video data includes: encoding information, video 
data, and audio data; 

obtaining the audio and video decoder parameters of the audio and video data where the encoding format changes 
from the encoding information in the aforementioned audio and video data where the encoding format changes; 

creating audio and video decoders for the audio and video data where the encoding format changes according to 
the aforementioned audio and video decoder parameters of the encoding format that has changed; 

creating audio and video resamplers for the audio and video data where the encoding format changes according 
to the aforementioned audio and video decoder parameters of the encoding format that has changed; 

setting the audio and video resampling output format parameters of the audio and video data where the encoding 
format changes based on the aforementioned resampling output format parameters; 

linking the audio and video resamplers of the audio and video data where the encoding format changes to the 
audio and video renderer using the aforementioned audio and video resampling output format parameters of the 
audio and video data where the encoding format changes; 

after separating the audio and video data where the encoding format changes, decoding it using the audio and 
video decoders of the audio and video data where the encoding format changes; and after resampling it using the 
audio and video resamplers of the audio and video data where the encoding format changes, transmitting it to the 
aforementioned audio and video renderer for rendering playback. 

2. A method supporting variable encoding based on DirectShow, according to Claim 1, characterized by that the 
aforementioned method of obtaining audio and video data based on DirectShow comprises sequentially separating, 
decoding, resampling, and rendering playback while recording the current output format parameters after 
resampling, and comprises the following steps: 

after separating the audio and video data obtained based on DirectShow, obtaining audio and video track 
information from the encoding information of the aforementioned audio and video data, and retrieving the audio 
and video decoder parameters related to the aforementioned audio and video data from the aforementioned audio 
and video track information; 

creating audio and video decoders according to the aforementioned audio and video decoder parameters, and 
setting the output format parameters of the aforementioned audio and video decoders; 

creating resamplers according to the aforementioned audio and video decoder parameters, and recording the 
current resampling output format parameters. 

3. A method supporting variable encoding based on DirectShow, according to Claim 1, characterized by further 
comprising the following steps: obtaining the audio and video decoder parameters of the audio and video data where 
the encoding format has not changed from the encoding information in the aforementioned audio and video data 
where the encoding format has not changed; 

after separating the audio and video data where the encoding format has not changed, transmitting it for decoding 
using the audio and video decoder parameters linked to the audio and video data where the encoding format has not 
changed; 

and resampling with the resamplers of the audio and video data where the encoding format has not changed 
before transmitting it to the aforementioned audio and video renderer for rendering playback. 

4. A method supporting variable encoding based on DirectShow, according to Claim 1, characterized by that the 
aforementioned method sets the audio and video resampling output format parameters of the audio and video data 
where the encoding format has changed according to the aforementioned resampling output format parameters, and 
further comprises the following step: 

setting the audio and video resampling output format parameters of the audio and video data where the encoding 
format has changed to be consistent with the aforementioned resampling output format parameters. 
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5. A method supporting variable encoding based on DirectShow, according to Claim 1, characterized by that the 
decoders for the audio and video data where the encoding format has changed and the resamplers for the audio and 
video data where the encoding format has changed are provided by third-party decoders that are not based on 
DirectShow. 

6. A system supporting variable encoding based on DirectShow, characterized by comprising: a player, a 
detection module, a decoder creation module, a resampling creation module, and a linking module, wherein: 

the aforementioned player is used to obtain audio and video data based on DirectShow, sequentially separating, 
decoding, and resampling it before transmitting it to the audio and video renderer for rendering playback, while 
recording the current resampling output format parameters; wherein the aforementioned audio and video data 
includes: encoding information, video data, and audio data; 

the aforementioned obtaining module is used to retrieve the audio and video decoder parameters of the audio 
and video data where the encoding format has changed from the encoding information in the aforementioned audio 
and video data where the encoding format has changed; 

the aforementioned decoder creation module is used to create audio and video decoders for the audio and video 
data where the encoding format has changed according to the aforementioned audio and video decoder parameters; 

the aforementioned resampling creation module is used to create audio and video resamplers for the audio and 
video data where the encoding format has changed according to the aforementioned audio and video decoder 
parameters after the encoding format has changed; 

setting the audio and video resampling output format parameters of the audio and video data where the encoding 
format changes based on the aforementioned resampling output format parameters; 

the aforementioned linking module is used to link the audio and video resamplers of the audio and video data 
where the encoding format has changed to the aforementioned audio and video renderer using the aforementioned 
audio and video resampling output format parameters; 

the aforementioned player is also used to decode the audio and video data where the encoding format has changed 
using the audio and video decoders of the audio and video data after separating it; and after resampling it using the 
audio and video resamplers for the audio and video data where the encoding format has changed, transmitting it to 
the aforementioned audio and video renderer for rendering playback. 

7. A system supporting variable encoding based on DirectShow, according to Claim 6, characterized by that the 
aforementioned player is also used to: 

after separating the audio and video data obtained based on DirectShow, obtaining audio and video track 
information from the encoding information of the aforementioned audio and video data, and retrieving the audio 
and video decoder parameters related to the aforementioned audio and video data from the aforementioned audio 
and video track information; 

creating audio and video decoders according to the aforementioned audio and video decoder parameters, and 
setting the output format parameters of the aforementioned audio and video decoders; 

create resamplers according to the aforementioned audio and video decoder parameters, and record the current 
output format parameters of the resampling. 

8. A system supporting variable encoding based on DirectShow, according to Claim 6, characterized by that the 
aforementioned obtaining module is also used to: retrieve the audio and video decoder parameters of the audio and 
video data where the encoding format has not changed from the encoding information in the aforementioned audio 
and video data where the encoding information format has not changed; 

the aforementioned decoder creation module is also used to decode the audio and video data where the encoding 
format has not changed after separating it and transmitting it for decoding using the audio and video decoder 
parameters linked to the audio and video data where the encoding format has not changed; 

the aforementioned resampling creation module is also used to perform resampling on the decoded audio and 
video data where the encoding format has not changed using the resamplers of the audio and video data where the 
encoding format has not changed; 

the aforementioned player is also used to transmit the audio and video data of the resampled audio and video 
data where the encoding format has not changed to the aforementioned audio and video renderer for rendering 
playback. 
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9. A system supporting variable encoding based on DirectShow, according to Claim 6, characterized by that the 
aforementioned resampling creation module is also used for: 

setting the audio and video resampling output format parameters of the audio and video data where the encoding 
format has changed to be consistent with the aforementioned resampling output format parameters. 

10. A system supporting variable encoding based on DirectShow, according to Claim 6, characterized by that 
the decoders for the audio and video data where the encoding format has changed and the resamplers for the audio 
and video data where the encoding format has changed are provided by third-party decoders that are not based on 
DirectShow. 
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Method and System for Supporting Variable Encoding Based on DirectShow 
 
Technical Field 
[0001]  This invention relates to the technical field of video playback, more specifically, it relates to a method and 
system for supporting variable encoding based on DirectShow. 
 
Background Technology 
[0002]  When playing existing format video files based on DirectShow, once a change occurs (such as the addition 
of video encoding formats; for example, after MP4 adds support for H.265, it will introduce the "hevc" structure), 
it is necessary to upgrade the demultiplexer; otherwise, it cannot recognize or play the video. 
[0003]  DirectShow is a new generation development package for streaming media processing based on COM 
(Component Object Model), launched by Microsoft on the basis of ActiveMovie and Video for Windows, released 
together with the DirectX development package. DirectShow uses a Filter Graph model to manage the entire data 
stream processing process. When DirectShow operates, it links the filters (the functional module units of 
DirectShow) via MediaType and transmits data through MediaSample.] 
[0004]  The typical operation mode of DirectShow is: developers create a Filter Graph and can selectively add 
corresponding conversion schemes to the Filter Graph before playing a file. Using DirectShow, it is very convenient 
to capture data from capture cards that support the WDM driver model, perform corresponding post-processing, 
and even store it in a file. This makes access to multimedia data in multimedia database management systems 
(MDBMS) much easier. DirectShow widely supports various media formats, including Asf, Mpeg, Avi, Dv, Mp3, 
Wave, etc., providing strong support for the capture and playback of multimedia streams. Therefore, DirectShow, 
as a widely adopted audio and video playback solution on the Windows operating system, has found widespread 
application in the field of video playback. DirectShow defines a series of standard interfaces that facilitate functional 
expansion, such as the required demultiplexers, decoders, etc. 
[0005]  Currently, when performing online video playback based on DirectShow, especially during live broadcasts, 
changes in video types may occur, leading to changes in the parameters encoded by DirectShow. For example, 
during a live broadcast, when inserting advertisements, there may be changes in audio and video formats, changes 
in encoder sampling rates, and changes in audio and video resolutions. For instance, when playing audio and video 
based on DirectShow, if encoding parameters change (such as the audio format changing from mp3 to aac, the 
sampling rate changing from 48k to 44.1k, or the video resolution changing from 1920*1080 to 720*576, etc.), it 
is clearly not feasible to decode and play using the original decoder. Fig. 1 shows a schematic diagram of the system 
structure for audio and video decoding and playback based on DirectShow in traditional solutions. The method for 
audio and video playback based on DirectShow in traditional solutions is: first, separating audio and video in the 
DirectShow demultiplexer 101; then, decoding video and audio respectively in video decoder 102 and audio decoder 
103; after decoding, the processed video and audio are rendered and played back in video renderer 104 and audio 
renderer 105, respectively. The steps of the traditional solution for variable encoding playback based on DirectShow 
are shown in Fig. 2: 
[0006]  Step 201: When a change in encoding parameters is detected during audio and video playback based on 
DirectShow, stop the current audio and video playback based on DirectShow; 
[0007]  Step 202: Disconnect the original audio and video decoder links, and disconnect the original audio and 
video renderer links; 
[0008]  Step 203: Release the original audio and video decoders and the original audio and video renderers; 
[0009]  Step 204: Create new audio and video decoders and new renderers according to the changed audio and 
video formats. 
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[0010]  Step 205: After linking the new audio and video decoders and new audio and video renderers, begin 
decoding and playback. 
[0011]  As can be seen from Fig. 2, the traditional solution for variable encoding audio and video decoding and 
playback based on DirectShow requires re-linking of decoders and renderers before continuing to play the new 
audio and video. During the process of re-linking the decoders and renderers, there may be pauses, black screens, 
or jumps, which affect the user's viewing experience; furthermore, the time required to disconnect the original 
decoders and renderers and link the new decoders and renderers increases the waiting time for users, which is 
detrimental to their viewing experience. 
[0012] Therefore, providing a method for fast and smooth variable encoding playback of audio and video based 
on DirectShow is an urgent problem to be solved in this field. 
 
Content of Invention  
[0013]  In view of this, this invention provides a method and system for supporting variable encoding based on 
DirectShow, addressing the issues in the existing technologies where variable encoding audio and video decoding 
and playback based on DirectShow may cause pauses, black screens, or jumps. 
[0014]  In order to solve the above technical problems, this invention proposes a method for supporting variable 
encoding based on DirectShow, including: 
[0015]  Acquiring audio and video data based on DirectShow, sequentially separating, decoding, and resampling 
it before transmitting to audio and video renderers for playback, while recording the current resampling output 
format parameters; wherein, the aforementioned audio and video data includes: encoding information, video data, 
and audio data; 
[0016]  Obtaining the audio and video decoder parameters of the audio and video data from the encoding 
information where changes in encoding formats occur; 
[0017]  Creating audio and video decoders for audio and video data with changed encoding formats based on the 
aforementioned audio and video decoder parameters; 
[0018]  Creating audio and video resamplers for audio and video data with changed encoding formats based on 
the aforementioned audio and video decoder parameters; 
[0019]  Setting the output format parameters of the audio and video resampler for the audio and video data with 
changed encoding formats according to the aforementioned resampling output format parameters; 
[0020]  Linking the audio and video resamplers for the audio and video data with changed encoding formats to 
the audio and video renderers using the aforementioned resampling output format parameters; 
[0021]  After separating the audio and video data with changed encoding formats, decoding them using the audio 
and video decoders for the audio and video data with changed encoding formats; and after resampling using the 
audio and video resamplers for the audio and video data with changed encoding formats, transmitting to the audio 
and video renderers for rendering playback. 
[0022]  Furthermore, wherein, acquiring audio and video data based on DirectShow involves sequentially 
separating, decoding, resampling, and rendering for playback, while recording the current output format parameters 
after resampling, including: 
[0023]  After separating the audio and video data based on DirectShow, obtaining the audio and video track 
information from the encoding information of the aforementioned audio and video data, and acquiring the relevant 
audio and video decoder parameters from the aforementioned audio and video track information; 
[0024]  Creating audio and video decoders based on the aforementioned audio and video decoder parameters, and 
setting the output format parameters for the aforementioned audio and video decoders; 
[0025]  Creating resamplers based on the aforementioned audio and video decoder parameters, and recording the 
current resampling output format parameters. 
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[0026]  Furthermore, wherein, the method also includes: 
[0027]  Obtaining the audio and video decoder parameters of the audio and video data where encoding formats 
have not changed from the encoding information in the aforementioned audio and video data; 
[0028]  After separating the audio and video data where encoding formats have not changed, transmitting it to 
decode using the audio and video decoder parameters linked from the aforementioned audio and video data where 
encoding formats have not changed; 
[0029]  And after resampling using the resamplers for the audio and video data where encoding formats have not 
changed, transmitting to the aforementioned audio and video renderer for rendering playback. 
[0030]  Furthermore, wherein, the aforementioned setting of the output format parameters for the audio and video 
resampler for the audio and video data with changed encoding formats according to the aforementioned resampling 
output format parameters also includes: 
[0031]  Setting the output format parameters of the audio and video resampler for the audio and video data with 
changed encoding formats to be consistent with the aforementioned resampling output format parameters. 
[0032]  Furthermore, wherein, the decoders for the audio and video data with changed encoding formats and the 
resamplers for the audio and video data with changed encoding formats are provided by third-party decoders that 
are not DirectShow. 
[0033]  On the other hand, this invention also provides a system for supporting variable encoding based on 
DirectShow, the aforementioned system includes: a player, detection module, decoder creation module, resampler 
creation module, and linking module, wherein, 
[0034]  the aforementioned player is used to acquire audio and video data based on DirectShow, sequentially 
separating, decoding, and resampling it before transmitting to the audio and video renderers for rendering playback, 
while recording the current resampling output format parameters; wherein, the aforementioned audio and video data 
includes: encoding information, video data, and audio data; 
[0035]  the aforementioned acquisition module is used to obtain the audio and video decoder parameters of the 
audio and video data with changed encoding formats from the encoding information; 
[0036]  the aforementioned decoder creation module is used to create the audio and video decoders for the audio 
and video data with changed encoding formats based on the aforementioned audio and video decoder parameters; 
[0037]  the aforementioned resampler creation module is used to create the audio and video resamplers for the 
audio and video data with changed encoding formats based on the aforementioned audio and video decoder 
parameters; 
[0038]  And set the output format parameters for the audio and video resamplers for the audio and video data with 
changed encoding formats according to the aforementioned resampling output format parameters; 
[0039]  the aforementioned linking module is used to link the audio and video resamplers for the audio and video 
data with changed encoding formats to the aforementioned audio and video renderers using the aforementioned 
output format parameters; 
[0040]  the aforementioned player is also used to separate the audio and video data with changed encoding formats 
and decode using the audio and video decoders for the audio and video data with changed encoding formats; and 
after resampling using the audio and video resamplers for the audio and video data with changed encoding formats, 
transmit to the aforementioned audio and video renderer for rendering playback. 
[0041]  Furthermore, wherein, the aforementioned player is also used for: 
[0042]  After acquiring audio and video data based on DirectShow and separating it, obtaining the audio and video 
track information from the encoding information of the aforementioned audio and video data, and acquiring the 
relevant audio and video decoder parameters from the aforementioned audio and video track information; 
[0043]  Creating audio and video decoders based on the aforementioned audio and video decoder parameters, and  
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setting the output format parameters for the aforementioned audio and video decoders. 
[0044]  Creating a resampler according to the aforementioned audio and video decoder parameters, and recording 
the current output format parameters of the resampling. 
[0045]  Furthermore, wherein, the aforementioned acquisition module is also used to: obtain the audio and video 
decoder parameters of the audio and video data where encoding formats have not changed from the unchanged 
encoding information format in the aforementioned obtained audio and video data; 
[0046]  The aforementioned decoder creation module is also used to: after separating the audio and video data 
where encoding formats have not changed, transmit it to decode the audio and video data where encoding formats 
have not changed using the audio and video decoder parameters linked from the aforementioned audio and video 
data where encoding formats have not changed; 
[0047]  The aforementioned resampler creation module is also used to: use the resamplers for the audio and video 
data where encoding formats have not changed to resample the decoded audio and video data where encoding 
formats have not changed; 
[0048]  The aforementioned player is also used to: transmit the audio and video data of the resampled audio and 
video data where encoding formats have not changed to the aforementioned audio and video renderer for rendering 
playback. 
[0049]  Furthermore, wherein, the aforementioned resampler creation module is also used to: 
[0050]  Set the output format parameters for the audio and video resampling of the audio and video data with 
changed encoding formats to be consistent with the aforementioned resampling output format parameters. 
[0051]  Furthermore, wherein, the decoders for the audio and video data with changed encoding formats and the 
resamplers for the audio and video data with changed encoding formats are provided by third-party decoders that 
are not DirectShow. 
[0052]  Compared with existing technologies, the method and system based on DirectShow for supporting 
variable encoding of this invention achieve the following beneficial effects: 
[0053]  (1) The aforementioned method and system based on DirectShow for supporting variable encoding of this 
invention ensures that when the encoding information format in the audio and video data changes, the new audio 
and video data's decoding and resampling output format remains consistent with the previously set output format 
by setting the output format after resampling consistently, eliminating the need to disconnect and update existing 
renderers, thus ensuring continuity in audio data playback without affecting user experience. 
[0054]  (2) The aforementioned method and system based on DirectShow for supporting variable encoding of this 
invention saves linking time for new decoders and renderers when the encoding information format in the audio 
and video data changes, allowing the new audio and video data's decoding and resampling output format to remain 
consistent with the previously set output format, reducing user wait time and enhancing user experience. 
[0055]  Of course, implementing any product of this invention does not necessarily require achieving all of the 
aforementioned technical effects simultaneously. 
[0056]  Through the detailed description of an exemplary embodiment of this invention with reference to the 
accompanying drawings, other features and advantages of this invention will become clear. 
 
Explanation of the attached figures  
[0057]  The drawings, which are included in the Detailed Explanation and constitute a part of the Detailed 
Explanation, illustrate embodiments of this invention and are used along with their descriptions to explain the 
principles of this invention. 
[0058]  Fig. 1 is a schematic diagram of the system structure for audio and video decoding and playback based on 
DirectShow in existing technologies; 
[0059]  Fig. 2 is a flowchart of the method for variable audio and video encoding playback based on DirectShow 
in existing technologies; 
[0060]  Fig. 3 is a schematic diagram of the system structure for audio and video decoding and playback based on 
DirectShow in this invention; 
[0061]  Fig. 4 is a flowchart of the method supporting variable encoding based on DirectShow in this invention; 
[0062]  Fig. 5 is a schematic diagram of the format structure of the audio and video data in this invention; 

Pinterest Ex. 1006 Page 9 of 52



9 

CN 106060628 A Detailed Explanation Page 5 / 11 
 
[0063]  Fig. 6 is a flowchart of an optional embodiment of the method supporting variable encoding based on 
DirectShow in this invention embodiment 2; 
[0064]  Fig. 7 is a flowchart of the process for decoding and resampling audio and video data using FFmpeg; 
[0065]  Fig. 8 is a flowchart of the process for decoding and resampling using FFmpeg during audio and video 
playback based on DirectShow; 
[0066]  Fig. 9 is a flowchart of the initialization process of a specific example of the method supporting variable 
encoding based on DirectShow in the aforementioned embodiment of this invention; 
[0067]  Fig. 10 is a flowchart of the process when no change in encoding format is detected in a specific example 
of the method supporting variable encoding based on DirectShow in this invention embodiment 3; 
[0068]  Fig. 11 is a flowchart of the process when a change in encoding format is detected in a specific example 
of the method supporting variable encoding based on DirectShow in this invention embodiment 3; 
[0069]  Fig. 12 is a schematic diagram of the system structure supporting variable encoding based on DirectShow 
in this invention. 
 
Specific Implementation Methods 
[0070]  Now, various exemplary embodiments of this invention will be described in detail with reference to the 
attached drawings. It should be noted that unless otherwise specifically indicated, the relative arrangements, 
numerical expressions, and values of components and steps described in these embodiments do not limit the scope 
of this invention. 
[0071]  The following description of at least one exemplary embodiment is intended solely for illustrative 
purposes and does not serve as any limitation on this invention or its applications or uses. 
[0072]  Known technologies, methods, and devices that are common in the relevant field may not be discussed in 
detail; however, where appropriate, the aforementioned technologies, methods, and devices should be considered 
part of the Detailed Explanation. 
[0073]  In all examples shown and discussed here, any specific values should be interpreted as merely illustrative 
rather than as limitations. Therefore, other examples of the exemplary embodiment may have different values. 
[0074]  It should be noted that similar numerals and letters in the following figures denote similar items; therefore, 
once an item is defined in one figure, further discussion of it is not required in subsequent figures. 
[0075]  Embodiment 1 
[0076]  As shown in Fig. 3 and Fig. 4, Fig. 3 is a schematic diagram of the system structure for audio and video 
decoding and playback based on DirectShow in this invention; wherein, the separator 301 integrates a separation 
unit 311, video decoder 302, audio decoder 303, video resampler 304, and audio resampler 305. After the audio and 
video data undergoes separation processing, it is transmitted to the video renderer 306 and audio renderer 307 for 
rendering playback. Fig. 4 is a flowchart of the method supporting variable encoding based on DirectShow in this 
invention. The method supporting variable encoding based on DirectShow in this invention avoids issues of audio 
and video playback discontinuity caused by disconnection and relinking between the decoder and renderer. The 
method supporting variable encoding based on DirectShow in this embodiment comprises the following steps: 
[0077]  Step 401: Obtain audio and video data based on DirectShow, sequentially separate, decode, and resample 
it before transmitting it to the audio and video renderers for rendering playback, and record the current resampling 
output format parameters; wherein, the aforementioned audio and video data includes: encoding information, video 
data, and audio data. As shown in Fig. 5, it is a schematic diagram of the format structure of the audio and video 
data, including: encoding information 501, video data 502, and audio data 503. 
[0078]  Step 402: Obtain audio and video decoder parameters from the encoding information of the audio and 
video data in which the encoding format has changed. 
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[0079]  Step 403: Disconnect the current audio and video decoders, and create audio and video decoders for the 
audio and video data with changed encoding format based on the aforementioned audio and video decoder 
parameters. 
[0080]  Step 404: Disconnect the current audio and video resamplers, and create audio and video resamplers for 
the audio and video data with changed encoding format based on the aforementioned audio and video decoder 
parameters; and set the audio and video resampling output format parameters of the audio and video data with 
changed encoding format according to the aforementioned resampling output format parameters. Here, resampling 
refers to converting formats or parameters of uncompressed data, such as converting video from RGB format to 
YUV format, or changing the sample rate of audio. 
[0081]  Step 405: Link the audio and video resamplers of the audio and video data with changed encoding format 
to the aforementioned audio and video renderers using the audio and video resampling output format parameters of 
the audio and video data with changed encoding format. 
[0082]  Step 406: After separating the audio and video data with changed encoding format, decode it using the 
audio and video decoders of the audio and video data with changed encoding format; and transmit the data to the 
aforementioned audio and video renderers for rendering playback after resampling using the audio and video 
resamplers of the audio and video data with changed encoding format. 
[0083]  The method supporting variable encoding based on DirectShow in this embodiment integrates decoding 
and resampling functions within the separator, directly sending uncompressed audio and video data to the renderers. 
This ensures that the output format of the separator remains consistent and unchanged, thereby allowing normal 
operation without needing to relink between the separator and renderer. It guarantees continuity of playback data 
when the encoding format or parameters change, ensuring no impact on user experience. Furthermore, the internal 
decoders and resamplers in the separator can also be provided by non-DirectShow sources (such as using FFmpeg 
or other third-party decoders). All operations during this process occur within the separator, thus not affecting the 
user experience. 
[0084]  Embodiment 2 
[0085]  Fig. 6 is a flowchart of an optional embodiment of the method supporting variable encoding based on 
DirectShow as described in Embodiment 2 of this invention. This embodiment describes the specific details for re-
decoding and resampling audio and video data when there is a change in encoding information, building upon 
Embodiment 1. The steps of the method supporting variable encoding based on DirectShow in this embodiment are 
as follows: 
[0086]  Step 601: After separating audio and video data obtained based on DirectShow, acquire audio and video 
track information based on the encoding information of the aforementioned audio and video data (the audio and 
video information includes multiple audio and video track information), and retrieve the audio and video decoder 
parameters related to the aforementioned audio and video data from the aforementioned audio and video track 
information; wherein, the aforementioned audio and video data includes: encoding information, video data, and 
audio data. 
[0087]  Step 602: Create audio and video decoders based on the aforementioned audio and video decoder 
parameters, and set the output format parameters of the aforementioned audio and video decoders. 
[0088]  Step 603: Create resamplers based on the aforementioned audio and video decoder parameters, and record 
the current resampling output format parameters. 
[0089]  Step 604: Transmit the resampled audio and video data to the audio and video renderers for rendering 
playback, and record the current resampling output format parameters. 
[0090]  Step 605: Retrieve the audio and video decoder parameters of the audio and video data with changed 
encoding format from the encoding information where the encoding format has changed in the aforementioned 
audio and video data. 
[0091]  Step 606: Disconnect the current audio and video decoders, and create audio and video decoders for the 
audio and video data with changed encoding format based on the aforementioned audio and video decoder 
parameters. 
[0092]  Step 607: Disconnect the current audio and video resamplers, and create audio and video resamplers for 
the audio and video data with changed encoding format based on the aforementioned audio and video decoder   
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parameters, and set the audio and video resampling output format parameters of the audio and video data with 
changed encoding format according to the aforementioned resampling output format parameters; preferably, set the 
audio and video resampling output format parameters of the audio and video data with changed encoding format to 
be consistent with the aforementioned resampling output format parameters. 
[0093]  Step 608: Use the audio and video resampling output format parameters of the audio and video data with 
changed encoding format to link the audio and video resamplers of the audio and video data with changed encoding 
format to the aforementioned audio and video renderers. 
[0094]  Step 609: Retrieve the audio and video decoder parameters of the audio and video data where the encoding 
format has not changed from the encoding information of the aforementioned audio and video data. 
[0095]  Step 610: After separating the audio and video data where the encoding format has not changed, transmit 
it to decode using the audio and video decoders linked to the audio and video data where the encoding format has 
not changed based on the aforementioned audio and video decoder parameters; and perform resampling using the 
resamplers of the audio and video data where the encoding format has not changed before transmitting it to the 
aforementioned audio and video renderers for rendering playback. 
[0096]  Preferably, in this embodiment, the aforementioned decoding and resampling are provided by third-party 
decoders that are not DirectShow-based, such as using FFmpeg or other third-party decoders. FFmpeg is an open-
source library that has functions for audio and video decoding and resampling. This embodiment uses FFmpeg as 
an example, and as shown in Fig. 7, it illustrates the flow of audio and video data decoding and resampling using 
FFmpeg, including the following steps: 
[0097]  Step 701: Input audio and video data; 
[0098]  Step 702: Determine whether there are audio and video tracks; 
[0099]  Step 703: If audio and video tracks exist, retrieve the encoding information of the audio and video tracks; 
[0100]  Step 704: Create an FFmpeg decoder based on the retrieved encoding information; 
[0101]  Step 705: Set the output parameters of the FFmpeg decoder; 
[0102]  Step 706: Create FFmpeg resampling; 
[0103]  Step 707: Record resampling format parameters; 
[0104]  Step 708: Create an output transmission function unit (pin), and continue to determine if there is a next 
audio and video track; 
[0105]  Step 709: If no audio and video tracks exist, end audio and video data decoding and resampling. 
[0106]  As shown in Fig. 8, when performing audio and video playback based on DirectShow, the flow of using 
FFmpeg for decoding and resampling is illustrated, with the specific steps as follows: 
[0107]  Step 801: Start inputting audio and video data; 
[0108]  Step 802: Sequentially read audio and video data; 
[0109]  Step 803: Determine whether audio and video data has been read; 
[0110]  Step 804: If audio and video data has not been read, then end FFmpeg decoding and resampling; 
[0111]  Step 805: If audio and video data has been read, compare whether the encoding of the audio and video 
data has changed; 
[0112]  Step 806: If the encoding of the audio and video data has not changed, perform FFmpeg decoding; 
[0113]  Step 807: Perform FFmpeg resampling; 
[0114]  Step 808: Output the data after FFmpeg resampling for rendering and proceed to the next data reading; 
[0115]  Step 809: If the encoding of the audio and video data has changed, close the FFmpeg decoder; 
[0116]  Step 810: Close FFmpeg resampling; 
[0117]  Step 811: Create a new FFmpeg decoder; 
[0118]  Step 812: Create a new FFmpeg resampling; 
[0119]  Step 813: Record FFmpeg resampling format parameters and perform FFmpeg decoding. 
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[0120]  Embodiment 3 
[0121]  As shown in Fig. 9, this embodiment illustrates an initialization flow diagram of the aforementioned 
method based on DirectShow that supports variable encoding. The method comprises the following steps: 
[0122]  Initialization steps for audio and video data: 
[0123]  Step 901: Obtain the video decoder type as H.264 with parameters of 1920*1080. Here, the currently 
played video format is H.264, 1920*1080, and the audio format is mp3, 2 channels, 16 bit, 44.1k. 
[0124]  Step 902: Create an H.264 decoder, setting the decoder output format to YV12, 1920*1080. 
[0125]  Step 903: Create video resampling, setting the output format to RGB32, 1920*1080, and recording the 
current format as H.264, 1920*1080, with the resampling output format as RGB32, 1920*1080; create a video 
output transport function unit (Pin), specifying the format as RGB32, 1920*1080, which will henceforth be used as 
the standard format for the video output transport function unit. 
[0126]  Step 904: Create an MP3 decoder, setting the decoder output format to PCM 2 channels, 16 bit, 44.1k. 
[0127]  Step 905: Create audio resampling, setting the output format to PCM 2 channels, 16 bit, 44.1k, and 
recording the current format as mp3, 2 channels, 16 bit, 44.1k, with the resampling output format as PCM, 2 
channels, 16 bit, 44.1k; create an audio output Pin, specifying the format as PCM 2 channels, 16 bit, 44.1k. This 
will henceforth be the standard format. 
[0128]  As shown in Fig. 10, this embodiment illustrates the flow when no changes in encoding format are detected 
in the specific instance of the aforementioned method based on DirectShow supporting variable encoding. The 
process steps when the encoding format of the audio and video data remains unchanged during playback based on 
DirectShow are as follows: 
[0129]  Step 1001: Read video data, format: H.264, 1920*1080, detecting that the audio and video data encoding 
format has not changed. 
[0130]  Step 1002: Decode video data, outputting as YV12, 1920*1080. 
[0131]  Step 1003: Resample video data, outputting as RGB32, 1920*1080, and output the video data through the 
Pin in the format of RGB32, 1920*1080. 
[0132]  Step 1004: Read audio data, format: mp3, 2 channels, 16 bit, 44.1k, detecting that the audio data encoding 
format and parameters have not changed. 
[0133]  Step 1005: Decode audio data, outputting as PCM, 2 channels, 16 bit, 44.1k. 
[0134]  Step 1006: Resample audio data, outputting as PCM, 2 channels, 16 bit, 44.1k, and output the audio data 
through the Pin in the format of PCM, 2 channels, 16 bit, 44.1k. 
[0135]  As shown in Fig. 11, this embodiment illustrates the flow when a change in encoding format is detected 
in the specific instance of the aforementioned method based on DirectShow supporting variable encoding. After 
playing for a while, it detects that the audio and video data encoding format has changed, with the video format 
changing to Divx, 720*576, and the audio format changing to AAC, 6 channels, 16 bit, 48k. At this point, the steps 
for playback based on the method of this invention are as follows: 
[0136]  Step 1101: Read the encoding information from the audio and video data, detecting that the video encoding 
format and parameters have changed to Divx, 720*576, differing from the original H.264, 1920*1080. 
[0137]  Step 1102: Release the original H.264 decoder, create a Divx decoder, setting the video decoder output 
format to RGB 720*576. 
[0138]  Step 1103: Release the original video resampler and create a new video resampler, setting the output 
format to RGB32, 1920*1080, and recording the current video format as Divx 720*576. 
[0139]  Step 1104: Detect that the audio encoding format and parameters have changed to AAC, 6 channels, 16  
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bit, 48k, differing from the original mp3, 2 channels, 16 bit, 44.1k. 
[0140]  Step 1105: Release the original mp3 decoder, create an AAC decoder, and set the audio decoder output 
format to PCM 6 channels, 16 bit, 48k. 
[0141]  Step 1106: Release the original audio resampler, create a new audio resampler, setting the output format 
to PCM 2 channels, 16 bit, 44.1k, and recording the current audio format as AAC 6 channels, 16 bit, 48k. 
[0142]  Step 1107: Read video data in the format of Divx 720*576, decoding it to output format RGB 720*576. 
[0143]  Step 1108: Resample the decoded video data, outputting in the format of RGB32 1920*1080, and output 
the video data through the Pin in the format of RGB32 1920*1080. 
[0144]  Step 1109: Read audio data in the format of AAC, 6 channels, 16 bit, 48k, decoding it to output format 
PCM, 6 channels, 16 bit, 48k. 
[0145]  Step 1110: Resample the decoded audio data, outputting in the format of PCM 2 channels, 16 bit, 44.1k, 
and output the audio data through the Pin in the format of PCM, 2 channels, 16 bit, 44.1k. 
[0146]  Embodiment 4 
[0147]  As shown in Fig. 12, this embodiment illustrates the system architecture based on DirectShow that 
supports variable encoding. The system for implementing the aforementioned method supporting variable encoding 
based on DirectShow includes: Player 1201, Acquisition Module 1202, Decoder Creation Module 1203, 
Resampling Creation Module 1204, and Linking Module 1205. 
[0148]  Among them, the aforementioned Player 1201 is connected to the aforementioned Acquisition Module 
1202, used for obtaining audio and video data based on DirectShow, sequentially separating, decoding, and 
resampling before transmitting to the audio and video renderer for playback, and recording the current resampling 
output format parameters; where the aforementioned audio and video data includes: encoding information, video 
data, and audio data; 
[0149]  The aforementioned Acquisition Module 1202 is connected to the aforementioned Player 1201 and 
Decoder Creation Module 1203, used for obtaining the audio and video decoder parameters of audio and video data 
with changed encoding formats from the encoding information acquired from the aforementioned audio and video 
data; 
[0150]  The aforementioned Decoder Creation Module 1203 is connected to the aforementioned Acquisition 
Module 1202 and Resampling Creation Module 1204, used for creating audio and video decoders for the audio and 
video data with changed encoding formats according to the aforementioned audio and video decoder parameters; 
[0151]  The aforementioned Resampling Creation Module 1204 is connected to the aforementioned Decoder 
Creation Module 1203 and Linking Module 1205, used for creating audio and video resamplers for the audio and 
video data with changed encoding formats according to the aforementioned parameters; 
[0152]  And setting the audio and video resampling output format parameters for the audio and video data with 
changed encoding formats based on the aforementioned resampling output format parameters. 
[0153]  The aforementioned Linking Module 1205 is connected to the aforementioned Resampling Creation 
Module 1204 and Player 1201, used for linking the audio and video resamplers of the audio and video data with 
changed encoding formats to the aforementioned audio and video renderer using the audio and video resampling 
output format parameters. 
[0154]  The aforementioned Player 1201 is also connected to the aforementioned Linking Module 1205, used for 
decoding the audio and video data with changed encoding formats after separation using the audio and video 
decoders of the audio and video data with changed encoding formats; and transmitting the resampled audio and 
video data to the aforementioned audio and video renderer for rendering and playback. 
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[0155]  Furthermore, the aforementioned Player 1201 is also used for: 
[0156]  Obtaining audio and video data based on DirectShow, separating it, and acquiring audio and video track 
information according to the encoding information of the aforementioned audio and video data, and obtaining the 
relevant audio and video decoder parameters from the aforementioned audio and video track information; 
[0157]  Creating audio and video decoders according to the aforementioned audio and video decoder parameters, 
and setting the output format parameters of the aforementioned audio and video decoders; 
[0158]  Creating resamplers according to the aforementioned audio and video decoder parameters, and recording 
the current output format parameters of the resampling. 
[0159]  The aforementioned Acquisition Module 1202 is also used for: 
[0160]  Obtaining the audio and video decoder parameters of audio and video data whose encoding format has 
not changed from the encoding information format obtained from the aforementioned audio and video data; 
[0161]  The aforementioned Decoder Creation Module 1203 is also used for: After separating the audio and video 
data whose encoding format has not changed, transmitting it to decode the audio and video data linked by the audio 
and video decoder parameters using the aforementioned unchanged encoding format; 
[0162]  The aforementioned Resampling Creation Module 1204 is also used for: Using resamplers for audio and 
video data of the unchanged encoding format to resample the decoded audio and video data of the unchanged 
encoding format; 
[0163]  The aforementioned Player 1201 is also used for: Transmitting the resampled audio and video data of the 
unchanged encoding format to the aforementioned audio and video renderer for rendering and playback. 
[0164]  The aforementioned Resampling Creation Module 1203 is also used for: 
[0165]  Setting the output format parameters of the audio and video resampling of the audio and video data with 
changed encoding format to be consistent with the aforementioned resampling output format parameters. 
[0166]  Preferably, in this embodiment, the decoder for audio and video data with changed encoding format and 
the resampler for audio and video data with changed encoding format are provided by a third-party decoder that is 
not DirectShow, for example, decoding and resampling audio and video data with changed encoding formats 
through FFmpeg. 
[0167]  From the above embodiments, it can be seen that the method and system based on DirectShow supporting 
variable encoding have beneficial effects: 
[0168]  (1) The method and system of this invention based on DirectShow support variable encoding. By ensuring 
consistent output formats after resampling, when the encoding information format changes in the audio and video 
data, the new audio and video data's decoded resampling output format remains consistent with the previously set 
output format, eliminating the need to disconnect and update existing decoders and renderers, ensuring continuity 
in audio playback without affecting user experience. 
[0169]  (2) The method and system of this invention based on DirectShow support variable encoding. When the 
encoding information format changes in the audio and video data, the new audio and video data's decoded 
resampling output format remains consistent with the previously set output format, saving the linking time for new 
decoders and renderers, reducing user wait times, and enhancing user experience. 
[0170]  Technicians in the field should understand that the embodiments of this invention can be provided as 
methods, devices, or computer program products. Therefore, this invention can take the form of a completely 
hardware embodiment, a completely software embodiment, or a combination of software and hardware aspects. 
Moreover, this invention can be implemented in the form of computer program products embodied on one or more 
computer-readable storage media containing computer-readable program codes (including but not limited to 
magnetic disk storage, CD-ROMs, optical storage, etc.). 
[0171]  Although some specific embodiments of this invention have been described in detail through examples, 
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those skilled in the art should understand that the above examples are provided for illustration purposes only and 
are not intended to limit the scope of this invention. Those skilled in the art should understand that modifications 
can be made to the above embodiments without departing from the scope and spirit of this invention. The scope of 
this invention is defined by the attached Claims. 
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Obtain audio and video data based on DirectShow, subsequently separating, decoding, 
and resampling it before transmitting it to the audio and video renderer for rendering 

playback, while recording the current resampling output format parameters. 

Obtain audio and video decoder parameters of the audio and video data where the encoding 
format changes from the encoding information in the aforementioned audio and video data where 

the encoding format changes. 

Create audio and video decoders for the audio and video data where the encoding format changes according to 
the aforementioned audio and video decoder parameters of the encoding format that has changed. 

Create audio and video resamplers for the audio and video data where the encoding 
format changes according to the aforementioned audio and video decoder parameters 

of the encoding format that has changed; and set the audio and video resampling output 
format parameters of the audio and video data where the encoding format changes 

based on the aforementioned resampling output format parameters. 

Link the audio and video resamplers of the audio and video data where the encoding 
format changes to the audio and video renderer using the aforementioned audio and 
video resampling output format parameters of the audio and video data where the 

encoding format changes. 

After separating the audio and video data where the encoding format changes, 
decode it using the audio and video decoders of the audio and video data where the 

encoding format changes; and after resampling it using the audio and video 
resamplers of the audio and video data where the encoding format changes, 

transmit it to the aforementioned audio and video renderer for rendering playback. 
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Fig. 6 

After obtaining audio and video data based on DirectShow, separate it, obtain the track 
information of the audio and video data according to the encoding information of the audio 

and video data, and retrieve the relevant audio and video decoder parameters from the 
aforementioned audio and video track information. 

Create audio and video decoders based on the aforementioned audio and video decoder parameters, 
and set the output format parameters of the aforementioned audio and video decoders. 

Create resamplers based on the aforementioned audio and video decoder 
parameters, and record the current resampling output format parameters. 

Transmit the resampled audio and video data to the audio and video renderer for 
rendering and playback, and record the current resampling output format parameters. 

Obtain audio and video decoder parameters of the audio and video data where the encoding format changes 
from the encoding information in the aforementioned audio and video data where the encoding format 

changes. 

Create audio and video decoders for the audio and video data where the encoding format 
changes according to the aforementioned audio and video decoder parameters of the encoding 

format that has changed. 

Create the audio and video resamplers for audio and video data with changed encoding 
format according to the aforementioned decoder parameters, and set the output format 
parameters of the audio and video resamplers for the changed encoding format to be 

consistent with the aforementioned resampling output format parameters. 

Link the audio and video resamplers of the audio and video data with changed encoding 
format to the aforementioned audio and video renderer using the output format 
parameters of the audio and video resampling for the changed encoding format. 

Obtain the decoder parameters of the audio and video data whose 
encoding format has not changed from the encoding information in the 

audio and video data obtained from the aforementioned. 

After separating the audio and video data whose encoding format has not 
changed, decode using the audio and video decoders of the unchanged 

encoding format; then resample using the audio and video data resamplers 
of the unchanged encoding format for rendering and playback. 
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Obtain video decoder type H.264 with parameters 1920*1080. 

Create H.264 decoder, set the decoder output format to YV12, 1920*1080. 

Create video resampler, set the output format to RGB32, 1920*1080, and record 
the current format as H.264, 1920*1080, with the resampling output format as 

RGB32, 1920*1080; create video output transmission function unit Pin and 
specify the format as RGB32, 1920*1080. 

Create MP3 decoder, set the decoder output format to PCM, 2 channels, 16bit 
44.1k. 

Create audio resampler, set the output format to PCM, 2 channels, 16bit 44.1k, 
and record the current format as mp3, 2 channels, 16bit 44.1k, with the 

resampling output format as PCM, 2 channels, 16bit 44.1k; create audio output 
Pin and specify the format as PCM 2 channels, 16bit 44.1k. 
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Fig. 10 
 
 

Read video data, format as H.264, 1920*1080, detected that the audio and video data 
encoding format has not changed. 

Decode video data, output as YV12, 1920*1080. 

Resample video data, output as RGB32, 1920*1080, and output video data through Pin 
in the format of RGB32 1920*1080. 

Read audio data, format as mp3, 2 channels, 16bit 44.1k, detected that the audio data 
encoding format and parameters have not changed. 

Decode audio data, output as PCM, 2 channels, 16bit 44.1k. 

Resample audio data, output as PCM, 2 channels, 16bit 44.1k, and output audio data 
through Pin in the format of PCM, 2 channels, 16bit 44.1k. 
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Fig. 11 
 

Read the encoding information in the audio and video data, detected that the video 
encoding format and parameters have changed to Divx, 720*576, which is different from 

the original H.264, 1920*1080. 

Release the original H.264 decoder, create a Divx decoder, and set the 
video decoder output format to RGB 720*576. 

Release the original video resampler, and create a new video resampler, set the output 
format to RGB32, 1920*1080, and record the current video format as Divx 720*576. 

Detected that the audio encoding format and parameters aac, 6-channel 
16bit 48k are different from the original mp3, 2 channels, 16bit 44.1k. 

Release the original MP3 decoder, create an aac decoder, and set the 
audio decoder output format to PCM 6-channel 16bit 48k. 

Release the original audio resampler, create a new audio resampler, set 
the output format to PCM 2 channels, 16bit 44.1k, and record the 

current audio format as aac 6-channel 16bit 48k. 

Read video data with format Divx 720*576, decode and output format 
as RGB 720*576. 

Perform resampling on the decoded video data, output format as 
RGB32 1920*1080, and output video data through Pin in the format of 

RGB32 1920*1080. 

Read audio data with format aac 6-channel 16bit 48k, decode and 
output format as PCM 6-channel 16bit 48k. 

Perform resampling on the decoded audio data, output format as PCM 2 
channels, 16bit 44.1k, and output audio data through Pin in the format 

of PCM 2 channels, 16bit 44.1k. 
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