
PART ONE
AUDIO CONCEPTS

1. AUDIO CHANNELS

A channel represent a physical connection, like in the analog world, where a monophonic sound
signal pass through.

1.1 Schematic representation of an audio channel

The channels, both as input or output, are progressively numbered and named this way: CH1, CH2,
CH3, etc.

1.2 Example of mixer channel inputs

When we record an audio track we store one or more audio signals coming form some numbered
input channels. For this reason the signals stored in an audio track are called channels because when
they will be played back they will be the input channels of the application mixer.

1.3 Standard channel routing in a stereo configuration



1.4 Example of camcorder with 2 input channels. On the left you can see the REC CH SELECT which allows you to
map the channels in the recorded track. You can select if record CH1 and CH2 or only the CH1 input source on both

the destination channels

The number of the channels (1, 2,, 4, 6, etc) in a track, it’s only the number of different signals
we’ve stored in a recording whatever it will be our final goal. 
In fact, this number means nothing by itself. It’s the way the channels are used and arranged that
creates a specific result.
When we refer to mono, stereo, 5.1 or 7.1 surround we are talking about how the audio channels are
sent to the output for being played back on a specific speaker set up to create a specific sound
image.
A sound image is the description of a sound environment.

Examples:
• a mono image  describes a sound locate in a single source point in the space. The sound

comes form where the speaker is.
• a stereo image, thanks to the 2 frontal speakers, is able to represent an horizontal frontal

space from left to right. This image is able to describe the positions of any sound sources in
this field. This technique is not able to render any information about the vertical position or
any sound which comes from behind the listener.

• a surround image is composed by four or more speakers placed around the listener. This
technique is able to render all the sound sources in the described sound space but it can’t
represent the vertical pitch of them.

• an Ambisonic image uses more speakers arranged like a sphere around the listener.  The
number of speaker used depend on the physical setup. The number of channels rendered and
used is equal to the number of the speakers we’ll use to play back it.

1.5 Example of Stereo image. The oval shape represent
the listener and the black squares the speakers

1.6 Example of Surround image. The oval shape represent
the listener and the black squares the speakers



To make it short and recap we can say that: a sound image is the representation of a sound space
achieved by sending different  sound signals  through  sound channels  to  speakers  placed in  the
correct position in relation to the listener.

It’s important to remember that we can have tracks which contain more channels but that it’s not
supposed that they represent any sound image. For eg a clip which store 2 channels (arranged as 2
mono tracks or coupled in 1 stereo track), one recorded by a field microphone and the other one by
a lapel microphone is  a file which contains 2 audio signals but which doesn’t  contain a stereo
image.
In fact, the channels recorded inside different tracks in a clip can be used, as we said before, in
several ways. (for eg: 3 different stereo versions of the same audio in different languages) Each one
of these tracks, if they are stereo, contains 2 audio channels mapped as stereo (CH1 Left - CH2
Right). This means that the clip has a total of 6 channels divided into 3 stereo tracks.
What we have to keep in mind is that when we record an audio channel in a track we give to it a
channel number and when we’ll play back the track the channel is automatically connected to the
same channel in the Master track output. This is why when we edit audio we have to be able to
manage the way the channels in the source material are arranged by tools which allow you to re-
map how the recorded channels are connected (route) to  the  master output.
So, for eg, we can have a clip which contains 8 channels which could be mapped these ways:

All 8 channels are mono tracks mapped to a mono output or centered on a stereo mix

1.5 Example of 8 independent mono channels in 8 mono
tracks sent to a mono Master track. All the tracks contain

only one channel mapped on the CH1

1.6. Example of 8 independent mono channels in 8 mono
tracks  sent to both channels CH1 and CH2  of a Stereo

Master output

All 8 channels are mono tracks but mapped to 8 different speakers for 7.1

1.7. Example of 8 independent mono channels in 8 mono tracks mapped tto 8 different channels (CH1, CH2, CH3,…
CH8) on a Multichannel Master output



4 stereo couples of channels (or mixed mono and stereo tracks – eg: 3 stereo and 2 mono) mapped
on a stereo master.

1.8. Example of 8 channels into 4 stereo tracks (CH1 and CH2) sent to a Stereo Master output

1.1 Clip mapping and remapping
When we record some audio tracks with our camcorders or other devices, we have a certain number
of input channels. We could record just one mono signal from a mono microphone in one mono
track or duplicate it on a 2 channels track.
We could record 2 different channels from 2 microphones and have them in 2 separate mono tracks,
or in one Left/Right stereo panned track.
We could record different signals on separate mono tracks, or couple them in different stereo tracks,
or create a surround sound mapped on 5.1 or 7.1 track.
Professional camcorders can record up to 8 audio channels in a single video clip (generally mapped
as 8 mono tracks or 4 stereo couples) and professional field audio recorders even more.

Once we have our audio materials ingested we have to manage it.
We could need to use just one single channel or more of them to be mapped in different ways.
Our choices we’ll be oriented by the application we are using and by the final output we need to
deliver.
Some applications treat all the streams they find in a clip like a list of mono tracks to map to the
final master output.
Others accept multiple types of formats and you can have mono, stereo and even surround mapped
tracks like 5.1 on the same Track on the timeline. In this situation, you’ll have to tell the program
how to interpret the single clip.
For eg: what do we listen if we insert a 5.1 mapped track in a timeline with the Mixer master output
set on stereo?
As the Master output is stereo it will playback the Channel 1 and 2 only, so we’ll just able to listen
these 2 channels of the clip track.
If  we want  to  listen to  other  channels  in  the clip,  we should  be able  to  remap it  in  its  audio
properties and tell the program that we want to use for eg just the channel 1 and 3 mapped as a
stereo track with 1 channel on the left and the 3 on the right.  



1.1.1. Example of 2 selected channels of a 6 channels track (CH!, CH2, CH3,… CH&) sent to a Stereo Master output
(CH1 and CH2)

Or to use all the 6 channels like 6 different mono tracks mapped on a stereo mix (a mono channel
mapped on a stereo mix is equally reproduced on both the mixer track channels unless a left/right
pan is applied)

1.1.2. Example of 6 channels in 6 mono tracks sent to a both sides of a Stereo Master track

In Kdenlive we have a filter, named Copy Channels, that duplicates one of the 2 channels of a
stereo  track  on  the  second  one.  This  is  an  example  of  remapping  that  already  exists  in  our
application.
As the source material can have all these different formats, we need to have a way to remap it. In
the properties panel, we already have the list of the audio tracks and I think that this could be a
place where to manage this aspect.
Another  important  aspect  to  consider  is  how to  manage the  audio  channels  when we perform
automatic 3point edit operations.
Eg: we have a timeline with an output master track set on our mixer as stereo. We are working with
centred mono tracks. The source material is composed of footage which contains 8 audio channels.
Channel 1 is reserved to a handheld microphone. Channel 2 is for a lapel microphone. Channels 3
and 4 are recorded from a stereo field microphone. The channels from 5 to 8 are empty.
We can’t use the simple green led we have today, but we’ll have find a way which allows us to
choose what to insert and where.

1.2 Master output playback mapping (routing)
When we refer to mono, stereo or surround mapping, we are talking about how the audio channels
are sent to the output for playing back.
During the editing, we have to know which will be the final result in order to route the master
output the right way to monitor the job we are doing.



As we know already when we have stereo audio we have 2 mono channels which are mapped for
the output on two speakers placed on the left and right side of the listener.
When we have a 5.1 surround sound track we have 6 channels which are mapped to 3 speakers
placed on the front (left side, central and right side), to 2 speakers placed on the rear (left and right)
and to 1 subwoofer.

1.3 Export mapping
It could sound natural to think that the playback mapping and the export mapping are the same
things.
But this is not correct because we could, for example, work on a stereo playback master output, by
using some audio sources like voiceover, interviews, etc as mono stream centered in a stereo field,
some sound effects and music as stereo sources mapped on the stereo output.
This situation is easy if we have to export a simple stereo audio track.
But it frequently happens that you have to deliver a 4 channels audio composed of 2 stereo tracks.
One for the mix without the voiceover and the other one with the full mix (this is just an example:
they can ask more couples of stereo mapped streams with different mix as needed)

Additional note:
Further types of mapping for specific purpose exist.
This is the case of, for eg, the Ambisonic recording (https://en.wikipedia.org/wiki/Ambisonics)
This is actually composed by 4 mono channels recorder by 4 crossed microphones in a specific
setup. The 360° audio space created by this technology can be reproduced artificially by a computer
too.
This technique is used for different purposes and it’s recently becoming hot because of the raising
of spatial audio (which allows you to displace the sources of the sound in relation to the orientation
of the listener during a 360VR experience).
What  makes  Ambisonic  different  from  the  mapping  types  I  listed  above  is  that  through  this
technique the computer is able to remap, in realtime, the signals to the correct speakers or to a
correct position in a binaural space.
A binaural recording is formed by 2 mono channels stereo mapped recoded by 2 omnidirectional
microphones inserted in a human dummy head or worn by a real person. This kind of space, when
listened with  headphones  (the  experience  doesn’t  work by listening to  it  with  speakers  due  to
crosstalks)  recreate the perfect realistic original sound experience.
The binaural  space  can be  recreated by math and is  used to  downmix 5.1 surround sound for
enjoying movies by headphones.
In spatial audio, the ambisonic recording which uses the 4 mono channels as X,Y,Z coordinates and
the W sound pressure is rendered in realtime to a binaural space through remapping it in stereo
headphones.

https://en.wikipedia.org/wiki/Ambisonics


PART TWO
IDEAS FOR DEVELOPING AN MULTICHANNEL ENVIRONMENT IN KDENLIVE

I spent some time thinking about how to create an environment that doesn’t look different from
what  Kdenlive  users  are  accustomed  to  with  all  the  features  we  need  to  perform a  complete
multichannel audio management.
The main problem I found is that all the approaches used in the industry have strong and weak
sides. Reflecting on them I tried to make a summary and to figure out the easiest and complete
workflow I was able to imagine.

1. The approach

Before to begin I have to remind you that:
• tracks and channels are not the same things (in the Clip properties window we can select

which track in  the clip  we can playback but  one track inside a clip  could contain any
number of channels. For eg.: we can have a clip with 8 channels divided into 4 stereo tracks
for stereo multi-language purpose. In this case in Kdenlive Clip Properties window will
show a drop-down list with 4 stereo tracks.) 

1.1 Clip Properties window of a clip that has 1 Stereo audio track

1.2 Clip Properties window of a clip that contains one
only 5.1 (6 channels) track 

1.3 Clip Properties window of a clip which contains 4
channels in 2 Stereo tracks



1.4 Clip Properties window of a clip that contains 2 mono
(1 channel) tracks 

1.5 Clip Properties window of a clip which contains 8
channels in 8 Mono tracks

• the green source input button on the Timeline-Head should represent the number of tracks
available in the clip (for now we can only select in the Clip Properties window which track
inside the clip we want to playback whatever number of channels it contains, and when we
switch from one track to another the part of the clip already in the timeline switches to the
newly selected track too. This makes impossible to simultaneously use the different audio
tracks inside the clip in the sequence. When the source toggles on the Timeline-Head will
be equal to the number of the tracks in the clip, we’ll be able to choose which one to insert
in our timeline by activating or deactivating the source.)

1.6 The clip in the Clip Monitor contains 2 audio tracks 1.7 The clip in the Clip Monitor contains 4 audio tracks

NOTE: In this kind of environment you can slide vertically the source toggles to rearrange their order and when you
deactivate one of them you can still see were is its position. If a source is active where the track still has to be created,

during the Insert/Overwrite operation it will be automatically added to the timeline. 

• multichannel audio and surround don’t mean the same thing.
• the audio environment we’ll use to create a surround sound is not the same we use for

multichannel audio.

The 2 main approaches I found in commercial applications are:
• use  all  the  channels  in  the  clip  as  mono  tracks  (AVID  uses  this  approach.  It  makes

everything easier but it frequently creates too many tracks on the timeline. This approach is
anyway used to produce a surround sound image).



• Use a combination of different kind of tracks in the timeline: mono, stereo, 5.1, 7.1 and
adaptive. (This approach used by Premiere and Davinci resolve has advantages but it has a
more difficult learning curve as it asks to treat tracks and assets in different ways)

My idea is to have an environment without different kind of tracks or just mono tracks. To achieve
this result I set some rules:
CLIP RULES

• A Mono  track  is  played  back  on  both  Stereo  channels  unless  it  is  manually  mapped
differently.

• A Stereo track is played back as it is supposed to unless it is manually mapped differently.
• A Multichannel track is played back reading its channels in progressive order unless it is

manually mapped differently. If we are in a stereo configuration (we have just 2 speakers
connect to the output) we can listen the CH1 on the left and the CH2 on the right, and the
other channels are ignored. If we have more channels opened on the Mixer track and on the
Master output, we’ll listen to all the channels up to the number of opened channels and
speakers connected to them.

TIMELINE RULES
• The reference standard environment is stereo as it is today.
• You can add or remove channels to the Master output during the work as you can do in

Shotcut (you can find this in: Settings > Audio Channels. Instead of use standard setups I’d
like just to have the number of channels you want to use)

1.8 Menu for changing the number of audio channels in Shotcut

1.9 Example of a possible way to insert a menu that can add and remove channels to the Master Track



• You can add or remove channels to a single Mixer track during the work as you can do in
Shotcut (this sounds a little like an adaptive track), When you show more than 2 channels
the pan is replaced by a routing system to the Master.

1.10 Example of a possible way to insert a menu that can add and remove channels to any Track in the Mixer

• When we add channels to the Master we’ll be able to route our stereo tracks from the mixer
track to the destination channels in the Master.

1.11 Example of a possible way to insert a menu to route channels to the Master Track in a Multichannel mix



• When we add channels to one Track in the Mixer, all the shown channels will be played
back in sequential order on the Master up to the number of the set output channels.

1.12 Example of a Multichannel Mixer Track in a Multichannel mix

2.2 The Workflow

A.  ROUTING
The routing is the way we map audio channels and speakers.
The first routing we need to apply is the one which will allow Kdenlive to interact with the audio
card.  In the Program Settings, we should be able to select one audio card if we have more than one
and to decide which channel will be played on which speaker. If the routing system of our OS is
already set correctly the standard setup should work straight away.

Examples of Standard setups:
Stereo: CH1 Left CH2 Right (in multichannel tracks which contain more stereo couples the odd
channels – 1,3,5, etc – are sent to the Left and the Even channels are sent to the Right)
5.1: CH1 Front Left, CH2 Front Right, CH3 Center, CH4 LFE, CH5 Rear Left, CH6 Rear Right

Once you choose the audio card it is useful being able to swap the connections between output
channels and physical outputs with a routing system inside Kdenlive.

B. CLIP MAPPING
This was my first focus because it is a very important feature even in a basic stereo or mono audio
space.
You map a clip when you tell to the editing program in which order you want the channels are
played back as some sort of internal routing. You can sort them in any order you want an even use
the same audio channel in more channels of the same track and in more than one track at a time. 
Another important aspect of mapping is the way the program interprets the clips. Now, in Kdenlive
you can import clips with any kind and number of audio tracks but you can only use their CH1 and
CH2 only (as someone complained here: https://invent.kde.org/kde/kdenlive/issues/382)
To make this easy and useful for our final goal I’ve thought of a way to toggle audio tracks inside
the clip in 3 different states:

https://invent.kde.org/kde/kdenlive/issues/382


2.1 Example of dropdown list to toggle the status of the clip. As it is visible when a clip is set as Multichannel all the
tracks contained in the clip are listed

1. Multichannel: the clip is managed as it is today except that on the Timeline-Head all the
tracks are shown as source toggle.

2.2 Example of a clip with two 5.1 surround tracks.
Both are listed and 2 source toggles are shown in the Timeline-Head

2. Stereo: all the channels in the clip are coupled in stereo tracks and each track is listed as a
source toggle.



2.3 Example of a clip with one 5.1 surround track mapped as 3 stereo tracks.
3 source toggles are shown in the Timeline-Head

3. Mono: all the channels in the clip are listed as mono tracks and each track is listed as a
source toggle. 

2.4 Example of a clip with one 5.1 surround track mapped as 6 mono tracks.
6 source toggles are shown in the Timeline-Head

After  we  choose  the  status  of  the  clip  could  be  convenient  being  able  to  toggle  clip  tracks
active/inactive to allow us to tailor our audio source to match our project needs, too.
Through the ability to remove and add channels to the Master or to any Track in the Mixer, the pan
and the mixer routing controls, the channel mapping and the Track status, we’ll be able to get any
possible results for Stereo and Multichannel production.
Note: In Premiere pro if you change the way a clip is mapped while you are working, all the clips
which are already in the timeline don’t change their status. I think we should be able to do the same
because this behaviour is very useful. To modify the status of these clips we could be able to edit
their parameters in the  Effects/Compositions Stack.



Examples of clip mapping:

If the clip is mono: 
Default – Duplicate on both channels. Can be panned on the left/right channel through the stereo
pan of the clip (add it to the embedded effects with the Volume/Gain or take in consideration a
possible future Clip mixer. The pan should be keyframeable)
Possible Mapping:

• Route the mono channel on any channel of a stereo, multichannel or surround production
environment.

If the clip is stereo:
Default -  The Channel 1 is mapped on the left channel, the Channel 2 is mapped on the right
channel of the track.
Possible mapping: 

• Reverse the stereo image by swapping the channel mapping
• One only of the 2 channels, the 1 or the 2, is duplicate on both channels.
• One of the two channels is muted and the other one is mapped or on the Channel 1 or on the

Channel 2
• Use all  the channels as mono channels in a stereo, multichannel or surround production

environment. 

2.5 Example of a stereo clip set to duplicate the Channel 1 on both the channels. 

If the clip has 2 channels: 
Default -  The Channel 1 is mapped on the left channel, the Channel 2 is mapped on the right
channel
Possible mapping: 

• The Channel 1 or the 2 is duplicate on both the channels of the track.
• One of the two channels is muted and the other one is mapped on  Channel 1 or on Channel

2
• Use all  the channels as mono channels in a stereo, multichannel or surround production

environment.

If the clip is multichannel: 
Default -  The Channel 1 is mapped on the left channel, the Channel 2 is mapped on the right
channel
Possible mapping: 

• Manually select which Channel of the multichannel clip goes to the Channel 1 and which
one on the channel 2 in a stereo setup.

• Use all the channels in the clip as Stereo couples in a stereo or multichannel setup (you
should be able to decide how to couple them. The default setting is: stereo track 1 = CH1 +
CH2, stereo track 2 = CH3 + CH4, stereo track 3 = CH5 + CH6. Etc )



• Use all  the channels as mono channels in a stereo, multichannel or surround production
environment. 

C. SURROUND MIXING
To produce a Surround sound we’ll have to add 4 channels to the standard stereo Master. If during
the Routing operations we had set  the audio card correctly,  we should be able  to listen to  the
channels played back as the standard 5.1 setup we named before.
At this  point,  we’ll  have to tell  Kdenlive that we want to create a 5.1 surround sound a not a
standard multichannel track.
After this operation on top of any track in the mixer (except for the multichannel tracks which
should show the standard Routing control we talked about before) the pan control will be replaced
by a 3D sound panner.
This panner (which should be Keyframeable) will be able to move mono and stereo tracks in the 3D
space.

2.6 Example of possible 3D sound panners on Kdenlive mixer

D. EXPORT
The final rendering operation will be the same we perform today except for the fact that we’ll have
to choose the number of channels we want to export. If our timeline and mixer are set correctly we
should be able to export all the channels in the order we decided.
What we’ll probably need are the following functionalities:

A downmix toggle to export any format to mono
A downmix toggle to export any surround mix to stereo
A track format selector for standard surround mapping (5.1, 7.1)

3. To conclude

This is a small recap of the possible places where we could put the GUIs for these instruments:

• The Program Settings:  for selecting the audio card to use and to route its output to the
speakers.

• The Clip Properties window: to map and toggle the tracks in the 3 different status



• The future embedded filter section of the Effects/Compositions Stack: to pan, volume and
remap the clip in the timeline or a subclip

• The Audio Mixer: to add and remove channels both from tracks and the master. To edit 2D
pan and 3D pan as well the volumes. To route the tracks to the master.

• The Timeline: to select which tracks we want to use by using the sources toggles.
• The Export window: to decide how many channels we want to export and the final format of

the exported track.



PART THREE
ADDITIONAL NOTES ON AUDIO IN KDENLIVE

While I was reflecting on audio and Kdenlive, I collected several notes that I have not included in 
the final text. To make this document complete I'm going to add them here below:

1. Insert a button to recall the effect stack of the track for all the tracks in the Mixer:
It’s generally common to have the effect stack in the Mixer track arranged in a box as a sort of
small list of titles. When you click on one of the items in the list you open the GUI to set the
parameters of the selected effect. This system allows you to check and compare the sequence of
the filters applied on several tracks simultaneously. This practice makes sense but tend to be a
little invasive, in term of space on the mixer, even if, in some application, you can collapse the
stack.

3.1 Effects Stack in Avid Media Composer Mixer tracks

In Kdenlive the effect stack for the track shows up if you click to select one audio track in the
timeline or when you toggle the active/inactive the effects on the Timeline-Head. Before to take
in consideration to change the today behaviour to match a more standard approach, I suggest
adding a button on the top of each track in the mixer to recall the stack window for the specific
track. One button in the audio effect stack to go back to the mixer could be convenient but not
mandatory as we can click straight on the Mixer Window tab.
I think we could add this note here: https://invent.kde.org/kde/kdenlive/issues/357

https://invent.kde.org/kde/kdenlive/issues/357


3.2 Mixer track top bar with Track Effects button

2. Remove any panner form the Master Output:
As all the channels have to reach the master output already mixed up in the right way, the Master
output needs the volume control only (as you can see if you check any picture of a hard or soft
mixer online). I think that we should remove any type of panner form the Master output and,
maybe make the color of the master track a little paler.
I think we could add this note here too: https://invent.kde.org/kde/kdenlive/issues/357

3.3 Master track without pan control and a different color

3. Volume and Pan Keyframes via Mixer and Track Keyframes:
As in Kdenlive the Volume and Pan effects are keyframable, it  could be useful to edit them
straight in the mixer tracks.
I’ve never thought that this feature was mandatory but it’s important to remember that some user 
could ask for it.
As we know Kdenlive’s Mixer just reads the audio signals from the tracks and regulates the
volumes and pan of them before to send it to the Master output.
If we want to have a modality which can write and read keyframes we’ll have to consider:

• If  the keyframes are written on the track in  the timeline or  on the clip  which is  in  the
timeline or on both.

• If the reading mode has to read only the keyframes on the track or the one on the clip in the
track

• If every movement we do on the mixer while we are editing is recorded in a keyframe we
risk (as it happens in some application) to have so many keyframes to make impossible to
manually adjust the edit.

https://invent.kde.org/kde/kdenlive/issues/357


To me, it 's easier to understand how to behave if the volume automation generated by the mixer
is linked to the track. In Premiere you can toggle on the Timeline-Head if you want to move the
keyframes together  with the clip or if  you want  to let  them linked to  the timeline.  In other
application, you can’t use the mixer to record keyframes at all.
In my opinion, allow the mixer to write keyframes on the track and let the keyframes on the clip
to be edited manually only, makes everything easier.
We could, anyway, imagine a way to Copy or Move the keyframes from the track to the clip in
the corresponding position on the timeline and vice versa.
So we could have a button on each track in the mixer to toggle activate/inactivate the writing
state.

3.4 Mixer track top bar with Keyframes enable/disable toggle and Track Effects button

To avoid the generation of too many keyframes we could ask for a “drag and click” operation on
the Mixer track slider knob to create the keyframe in the new position.
We could also add a button to toggles between reading the track automation or ignoring it. 

4. Busses and sub-mix tracks
A buss is an output track on the mixer which collects all the audio channels from any track which
is sent to it. This term comes from the analog physical mixers which have an AUX button on
each mixer strip to send the audio to the aux buss (the auxiliary buss on the mixer). The aux buss
outputs all the channels sent to it and only those channels. The master output is actually a buss
because it takes the output of all the channels in the tracks on the mixer and outputs them to your
sound card and then to the speakers. All the tracks channels are sent to it by default.

3.5 Mixer with Submix busses remarked by a different color. The Track route menus are sending the tracks straight to
the Master or to a Submix buss. One of the Submix buss sends the signal to the second Submix buss before to be routed

to the Master output

Busses are useful for submixing (this is why frequently busses on virtual mixers are called Sub-
mix tracks). They allow you to treat more Mixer tracks simultaneously before to send them to the
master output.

5. It looks like that a complete 3D panner open code is still missing. Could we use Ambisonic?



As we know already, to create a surround audio track we need to have a multispeaker setup and
the right routing settings on our audio card and editing program.
Every track in the mixer should be mono (but it’s possible to use stereo track too). Through the
3D panner we can locate the source of the sound in the 3D space. The application has to be able
to calculate to which speakers send the sound and at which volume to describe the position in the
space. After this, it should be able to send the right amount of signal to the correct channels of
the multichannel Master output. As we know this system has not vertical coordinates.
During the years I’ve checked several VST plugins which does this but I’ve never found some
free open software for this purpose except for Cinelerra which has a pretty decent keyfreamable
3D panner.

3.6 3D Surround Panner in Cinelerra

Whilst  Ardour  team  has  decided  to  not  invest  time  in  building  up  this  feature  but  they
implemented a way to use the Ambisonic ambdec libraries available as LADSPA plugin too:
https://kokkinizita.linuxaudio.org/linuxaudio/
Ambisonic is a very interesting technology that has fallen in the Public Domain, so it’s free and
open, and that, as I wrote before, we’ll have to introduce in Kdenlive if we’ll decide to create the
360° VR videos editing workflow.
As we know, Ambisonic manages 4 parameters: X,Y,Z coordinates and W for the pressure.

3.7 Ambdec configured to create 24 channel 3D sound 3.8 Ambdec configuration panel

I’m wondering if it’s possible to use these libraries as a backend for a GUI that should look like a
3D panner and which is able to set all the parameters except for the Y coordinates that can be
ignored by the Ambdec plugin, anyway.
Just to complete, I remind you that a 3D Panner is composed of at least these 3 controls:



• The square or round Space map with the representation of the speakers' positions
• One Volume control to set how much of the channel send to the LFE CH4 channel routed to

the sub-woofer
• One Volume control to set how much of the channel send to CH3 routed to the front central

speaker

The ambedc plugin is a jack client. I don't know if this makes me too happy. Jack is an interesting
tool but it has some aspect I don't like too much. Someone in the past asked for the integration of
Jack in Kdenlive. I wonder if the adoption of it is a must if we’ll want that Kdenlive is able to
manage all the channels that could be needed during an editing job (the maximum number of the
channels in average is up to 36 channels in the Master output).

3.9 Example of the 3D panner behaviour in Avid Media Composer
 
NOTES about Jack Connection Kit (https://jackaudio.org/): Jack is a very powerful tool to route
audio channels to and from devices and to and from one application to another. It’s probably the
best way to get Submixes, multichannel routing and 3D sound and introduce technologies we
could exploit in the future like Ambisonic and then Spatial audio.
It can also connect to host applications including, for eg, VST plugins racks running under Wine
but in these kinds of configurations audio latency problems can occur).
Jack is also cross-platform and already in MLT (Shotcut has a menu were to toggle on/off the
connection with Jack).

3.10 On/Off toggle for Jack in Shotcut

https://jackaudio.org/


The bad side of Jack is that it’s a little bit tricky for beginners, it takes exclusive control of the
audio resources of the machine and you can’t use the audio from the browser or media players,
just for eg, while it’s running (some ways to use the pulseaudio-module-jack to run Jack and
Pulseaudio  simultaneously  exist,  but  they  are  not  the  easiest  to  set  up  for  a  normal  guy
https://askubuntu.com/questions/572120/how-to-use-jack-and-pulseaudio-alsa-at-the-same-time-
on-the-same-audio-device)
Another issue is that Jack sometimes doesn’t start by itself when an application which needs it
for running start and it’s very important that the application and Jack are set to use the same
Sample Rate.
If it’s possible to make Jack invisible (it opens and closes together with Kdenlive and you can
tune and configure it through Kdenlive interface) and configured to not interfere with Pulseaudio
could be a brilliant solution.

6. Audio Clip Mixer window
In recent versions of Premiere Adobe introduced a Audio Clip Mixer. That’s a mixer window
which shows all the channel inside the clip arranged by tracks (same as the main mixer window
but without the master output). Through this tool you can mute, solo, pan or change the volume
of any track in the clip. Even if it’s not something you can’t live without sometimes could be
very useful to have it mostly if the keyframes support via Mixer track is available.

7. Filters list clean up from all the tools replaced by features embedded in the audio GUI when
everything will be implemented:
When the Mixers and the mapping system will be complete and the Volume and Pan effects will
be embedded in the clip effects stack, I think it will be better to remove all the filters used for
these goals up to that day (Balance, Copy Channels, Pan, Audio Pan, Copy Channels 2, Mono to
Stereo, Remap Channels, Volume, etc.) to have a more clear organization of the audio filters.

https://askubuntu.com/questions/572120/how-to-use-jack-and-pulseaudio-alsa-at-the-same-time-on-the-same-audio-device
https://askubuntu.com/questions/572120/how-to-use-jack-and-pulseaudio-alsa-at-the-same-time-on-the-same-audio-device

