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Motivation:   Spatial Interaction with music



6dof navigable audio scene of (music) point sources



dynamic listening perspective in 6DoF



Context:    3-year Research / Creation Program

SAV+R  Volumetric Audio Simulation for MR
Host:  La SAT  MetaLab Research Team

Pertinent Collaborators:  Zylia, Dysonics,Montreal Symphony Orchestra

Project Objectives:  explore and develop full pipeline for :

1) Scene Capture via microphone-based acoustic audio capture (acoustics and 
sources)

2) Realtime Rendering of 6DoF navigable listening experiences including 
acoustic space simulation.



… exploring the end-to-end pipeline in 6DoF with the 
Montreal Symphony Orchestra,  in iterative cycles of:

● Capture
● Audio Scene Authoring
● Rendering
● Evaluation



Today’s Discussion

Audio scene navigation of recorded audio

Point Sources vs multiple Ambisonic “sound fields”

Focus: Capturing and Rendering Techniques

Objective:  to discover differences in the quality of the 
respective listening experiences via development / evaluation 
cycles. 



The presented rendering experiment
Audio Content: Captured and provided by Zylia 
(https://www.zylia.co/blog/the-power-of-audio-in-6-degrees-of-freedom-6dof)

Title: “Napięcie” (Composer: Przemysław Śledź)

Artists: Przemysław Śledź - guitar,
Kasia Mizerny - guitar, Michał Obrębski - guitar;

3 instruments: 2 x acoustic guitar, cajon

7 x 16-channel 3rd order Ambisonics signals 
(WAVE, 24 bit float, 48000 Hz) 

https://www.zylia.co/blog/the-power-of-audio-in-6-degrees-of-freedom-6dof


Implementation details
Scene Rendering in Unity 3D

Audio Rendering in SATIE, developed by the SAT in the SuperCollider 
environment. 

Ambisonics processing in SATIE using the SC-HOA library, written by Florian 
Grond, based on unit generators compiled from Faust code, written by Pierre 
Lecomte.

Communication between Unity and SATIE using the Satie4Unity OSC protocol API



3-point interpolation algorithm
For a point p in the equilateral triangle ABC, 
find the “amount” of p at each vertex A, B 
and C.

Uses Barycentric coordinates to calculate 
area of each of the three triangles formed by 
ABP, BPC, and APC.

Sum of the three areas always equals 1.
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The resulting three areas or “weights” are mapped to each of the three ambisonic 
sound field’s GAIN and INCIDENCE filtering, or SPREAD.  Adjusting the mapping 
of these weights using exponents allows for “tuning” of the listening quality result.



Demonstration



WalkThruMusic


