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“ENGINE SWAP” ON TWO SPATIAL AUDIO PLUGINS
WILL BE EASY, RIGHT?
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e Ph.D. on Deep Learning inference for Real-time Audio in PIIGIRE &
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Project

SPARTA| 6DoFconv Ver 1.0.0beta, Build Date Mar 17 2022

MCFX-CONVOLVER

multichannel non-equal partioned convolution matrix

MR-l SH2BIN_Domenico_Stefani_o3_trimmed

& Save preset within project preset folder
@ OSC receive port: Master gain First Partition Size
128 -~
Input channels: 16 -
0 t t h | 2 Maximum Partition Size
utput channels:
8192 =
Impulse responses: 32 0.0 dB

14:53:48 | Plugin Latency: 0 [smpls]
3:48 | Configuration loaded, maximum filter length: 0.01[s], 512 [smpls]
48 | loaded 32 filters with: length 512, input channels: 16, output channels: 2, fil
14:53:48 | Samplerate: 48000 Host Buffer Size: 128 Internal Buffer Size: 128

14:53:48 | trying to load D:\develop-farina-proj\MATRICES(hrtf-and-SOFA)\HRTF\Virt
14:53:48 | Loading preset...
14:52:51 | Search dir: C:\Users\cimil\AppData\Roaming\mcfx\convolver_presets

Clear log skipped cycles: 0 50x50ch. oo

Load IR dataset
[]Userslm:curmllfl‘ loads/m5_direct_short_2_1_noEq.sofa ~ ]D

Coordinate View

Efficient Convolutions

Host Block Size: | 3048 IR Length (s): 0.00533....

N# IR channels: 25 Filter Samplerate: 48000

N# IR positions: 525 Host Samplerate: 48000
X y z

Source Position: 1.0 1.1 1.4

Target Listener Position

X y z

0sC Port
Target Position: - =1.441] | 1.600 |
9000
Target Index: 242
Ambisonic Sound-Field Rotation
Enable Rotation Yaw \yprl0] Pitch \yeri1] Roll\ypr(2]
|
(Note that this rotationis |
only suitable if you have ["0.00 |[ 0.00 |[ 0.00 |
loaded Ambisonic IRs) /= £ e

3DoF Navigation, IR Matrix Crossfade, OSC



Engine Swap
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Engine Swap

T

TECHNCALLY

L[Usersﬂmn(nrm\ljhmnlmds[m57diren7

Host Block Size: 048 IR Leng

N# IR channels: 25 Filter Samp.

N# IR positions: 525 Host Samplera.

Source Position:

X
Target Position:
Target Index:

Ambisonic Sound-Field Rotation

Enable Rotation Yaw yypr(0] Pltch yarf1] Roll wariz]

(Note that this rotation is

only sultable if you have 0.00 0.00 0.00

loaded Ambisonic IRs) .- Py -

-nate View

Top View ~~




MCFX
Convolver

- Expectation

B6DoFCanv




Expectation

MCFX @

Convolver

P Expectation vs Reality

B6DoFCanv

Reality

MCFX
Convolver

VYV _|

Testing Partition

>¢< Glue Implement IR
T

Layer Crossfading oy vy (Somewhat)

-~ buffer init Final

olve

SPARTA JUoE >< Debug : Product
.

_ 6DoFConv _ version l: ‘ ‘ Testlng ‘ ‘

Dependencies

Ul




Real Real Reality

Reality

Implement IR
Crossfading (Somewhat)

Final
= [l

Product

o]

Read Code Read Code Read Older Code Read Code Read Code




Understanding engine differences

e 1NxM IR Matrix

e Reads WAVs
¥ Non Uniform Partitioned Conv.
> No Matrix Swap

SPARTA 6DoFConv

K, 1XN IR matrices

Reads SOFA files

Uniform Partitioned Convolution
Matrix Swap

B o o



First Issues

From reading the code:

e Not meant to change IR-matrix

without stopping audio callback.

e Allocates on matrix change.

e Handles many threaded
convolvers processing different
partition lengths

SPARTA 6DoFConv

e Matrix swap ?
o 1-buffer delay for position change

e Crossfade?

o 1 block crossfade, deeply embedded
within old engine

e Convolution and swap are
integrated



Steps
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incompatibility
CMAKE issues
Dependencies
Need for equivalent
WAV & SOFA
matrices




Kills RAM

incompatibility
CMAKE issues
Dependencies
Need for equivalent
WAV & SOFA
matrices




Kills RAM

Stops working

incompatibility
CMAKE issues
Dependencies
Need for equivalent
WAV & SOFA
matrices




Steps

Kills RAM

Stops working

Revert changes
Rethink life choices

incompatibility
CMAKE issues
Dependencies
Need for equivalent
WAV & SOFA
matrices




Kills RAM

Stops working

Revert changes
Rethink life choices

incompatibility
CMAKE issues
Dependencies
Need for equivalent
WAV & SOFA
matrices
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Kills RAM

Stops working

Revert changes
Rethink life choices

incompatibility
CMAKE issues
Dependencies
Need for equivalent
WAV & SOFA
matrices

I¢l

| wanted longer Xfade
Not-needed &



And now? Crossfade




And now? Crossfade

2nd: Minimum
Modifications

New Crossfade

Simple Swap



And now? Crossfade

2nd: Minimum
Modifications

| should be done, Test

New Crossfade

Simple Swap



And now? Crossfade

2nd: Minimum
Modifications

| should be done, Test

Clicks!
New Crossfade Did | get the Xfade wrong?

Simple Swap



And now? Crossfade

Wait, clicks happen 512-
1024 samples later

2nd: Minimum
Modifications

| should be done, Test

Clicks!
New Crossfade Did | get the Xfade wrong?

Simple Swap



And now? Crossfade

° _ Wait, clicks happen 512-
_ 1024 samples later
o USSIWOICORVBINEISE Tail partition buffers

Not coherent after pause/change

2nd: Minimum
Modifications

| should be done, Test

Clicks!
New Crossfade Did | get the Xfade wrong?

Simple Swap



And now? Crossfade

° _ Wait, clicks happen 512-
_ 1024 samples later _
o I - oartition buffers! Suffer Audio

Not coherent after pause/change Fill butrers on
change
2nd: .II\:Iinir.num | should be done, Test Test
Modifications Clicks! Test
New Crossfade Did | get the Xfade wrong? Test

Simple Swap



esting & Performance Measurement
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= SPARTA| $00F Convolver with the ICFX CONVaItian 819N v, 1 0 e, Buld Dete/Time Jun 7 202 15 47:05
Load IR dAtaser sora fis kadee Coordinate View [m] Top View ~ |
;! 5r0] MATRI \SOFATINde... ~ | )
O Host Block Size: |512 IR Length [s]: 2 2
L 174
= N# IR positions: 335 Filter Samplerate: 48000
N#IRsxpos: |16 Host Samplerate: 48000
S Inpta - 1st Partition Size: (512 t > 28 5
N# Qutputs: 16 Max Partition Size: ~] _
e X
Source X ¥ z * =
Po: 15 | [0 5 P T
15 o][16 W 3
! Target Listener Position [m]
f— x ¥ z Index | OSCPort 2
Position: |-5.928/ |-10542| | 1.500 | 142 5000
. : Crossfade Time [ms]: 10.7 — - )
- - Ambisonic Sound-Field Rotation [degrees] ¥
- - Enable Rotation Yaw fyprlt] Bitch yerl1] Roll/yarl2]
= a v
i (Note that this rotation is
L only suitable If you have 0.00 ][ 0.00 0.00 |
loaded Ambisonic IRs) e - pre
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Efficient! 2 to 3x faster with 2-second IRs

1x36¢ch 4095 samples
@8 1x25ch 14400 samples
e 1x16c¢h 96000 samples
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Audio Block Size [samples]




Test & Debug audio issues

[ —

Generste Eegl Anaiyas Tools Lielp

View Music Tools - B R e R Y ]
P (0] AudioSein . Shar Auin

il > Develop > SPARTA > MEASURES > Crossfade.fix_testing

Name size Date modified
B analysisi 21-May-24 16:15
B tailed-attempts 22-May-24 09:57
W unsucessful-2+report 03-Jun-24 12:15
W input 03-Jun-24 15:09
B peaks 06-Jun-24 15:40
A, onlyreset_and_priming16_nofilterchange_2024-06-03 12_17_45.wav 2392KB  03-Jun-2412:17
A onlyreset noS&S_and_priming 16_nofilterchange_2024-06-03 12_20_43.wav 2392KB  03-Jun-24 1220
A onlyreset_noS&S_noPriming_nofilterchange_2024-06-03 12_24_34wav 2392KB 03-lun-2412:24
A onlyreset NOpriming_nofilterchange isNonRealtime_2024-06-03 12 44 23wav 2392KB  03-Jun-24 12:44
A, onlyreset_and_priming1_nofilterchange_2024-06-03 13_44_37wav 2392KB  03-Jun-24 13:44
A onlyreset_and_priming2_nofilterchange_2024-06-03 13_47_06.wav 2392KB  03-Jun-24 13:47
A, onlyreset_and_priming3_nofilterchange_2024-06-03 13_49_33wav 2392KB  03-Jun-2413:49
& onlyreset and_priming3_outoffsetd_nofilterchange_2024-06-03 14.01_21.wav 2392KB  03-Jun-24 14:01
A onlyreset_and_priming3_outoffsett_nobin_nofilterchange_2024-06-03 14_04_26wav 1,196 KB 03-Jun-24 1404
A testshwav 1,196 KB 03-Jun-24 14:17
A testsh2wav 1,196 KB 03-Jun-24 14:19
A tessh3wav 1196 KB 03-Jun-24 1428
A testsha(chanT)wav 1,196 KB 03-Jun-24 14:32
A, zerosAtBlockEnd.wav 1196 KB 03-Jun-24 14:39
A 44100zerosAtBlockEnd wav 1090KB  03-Jun-24 14:43
A, 48000zerosAtBlockEnd.wav 1126 KB 03-Jun-24 15:12
A correctSineway 1126KB  03-Jun-24 1524
‘. corectSine_noresetwav 1126 KB 03-Jun-24 15:31
A correctSine_nopriming_noresetwav 1,126 KB 03-Jun-24 15:33
A correctSine_noReset_prime16.wav 1126K8  03-Jun-24 15:36
A cleanedchannelswav 1,126 KB 03-Jun-24 16:34

| A, zeros_at_end_priming_blockway 1126 KB 03-Jun-24 1638
A, fixedPrimingBufferUpdate wav 1,126 KB 03-Jun-24 16:51
A reset:newfixwav 1,126 KB 03-Jun-24 16:58
& fiwith_poschangewav 1,126 KB 03-Jun-24 17:00
A, strange fluctuations_siter_ficway 2251KB  03-un-24 17:03

T A fulfixedway 2251K8 03-un-24 17:14 Re p 0 rtS
A testAfterGUIUpdate.wav 2251KB 03-Jun-24 18;

‘. BOHwav 2251 KB 03-Jun-24 1818
A altrotestway 2251KB  03-Jun-24 1823
4 otherfluctuationmaybe way 2251K8  03-Jun-24 18:38

A e IR N2 _hen A 10048




Thank you!
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