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Presentation
About us
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Presentation
About us

Main objectives of BINCI project:

» Developing production tools to encourage the creation of
binaural contents

» Creating three binaural productions showcased and tested in
three cultural and touristic sites

> Integrating software and hardware solutions for a complete
immersive audio experience

Fundacié Joan Mird St. Androws Castle Alta Pinakothek
Barcelona Scotland Munich

Speciically compesed musle tour,  Mult-sensorial audio-VR Character-based family tour,
evoking an atmospheric app e 5 ting history. bringing paintings 1o life.

to Joan Mird's work.
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St Andrews Castle
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Die Alte Pinakothek
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Fundacié Miro
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Ambisonics DRIRs

Impulse Responses

HOW?

» Logarithmic sweep sine technique for recording the RIR?

» All microphone's capsules recording at the same time, for each
source position

> A to B format conversion either on live inputs or in
post-processing

» Impulse is obtained after deconvolution on each Ambisonics
channel

» Each source position is measured using a combination of laser
meters that give the azimuth, elevation and distance

1Simultaneous Measurement of Impulse Response and Distortion with a Swept-Sine Technique, A. Farina, Proc.
AES 108th conv, Paris, France



Ambisonics DRIRs

Impulse Responses

WHAT FOR?

» Auralization 2

» Room acoustics analysis > and modelling *

» Recording room acoustics for posterity °

2Object—based reverberation encoding from first-order Ambisonic RIRs, P. Coleman, A.Franck, D.Menzies,
P.Jackson, Proceedings of the 142nd AES Convention, Berlin, Germany

3Measurement of 3D Room Impulse Responses with a Spherical Microphone Array, J.J. Embrechts, Euronoise
2015

“4Diffuse Field Modeling Using Physically-Inspired Decorrelation Filters : Improvements to the Filter Design
Method, D. Romblom, JAES, Vol. 65, No. 11, November 2017

5Recording Concert Hall Acoustics for Posterity, M. Gerzon, JAES Volume 23 Issue 7 pp. 569, 571; September
1975
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Eurecat: 3D Tent
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SOFA

The problem

Different conventions for different HRTF datasets...



SOFA

The problem (again)

Kemar (diffuse)
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SOFA

The problem (again)

SADIE (Subject 001)

azl_0_ele_-10_RAWwav
azi_0_sle_-14_RAWwav
azl 0 _ele -15_RAW wav
azl_0_sle_-19_RAWwav
azi_0_sle_-20_RAW wav
azi 0_ele_-21_RAW.wav
azl_0_ele_-30_RAWwav
azi_0_ele_-32_RAW.wav
azi_0_sle_-40_RAWwav
azi_0_ele_-44_RAW wav
azi_0_ele_-45_RAWwav
azi_0_ele_-50_RAW wav
azl_0_sle_-58_RAW wav
azi_0_ele_-60_RAW.wav
azi_0_sle_-83_RAWwav
azl_0_sle_-70_RAW.wav
azl_0_ele_-71_RAW.wav
azi_0_sle_-75_RAWwav
azl_0_ele_-90_RAW.wav
arl 0 ala O RAW wav



SOFA

SOFA Conventions

Majdak, Piotr, et al.

"Spatially oriented format for acoustics: A data exchange format
representing head-related transfer functions.

Audio Engineering Society Convention 134.

Audio Engineering Society, 2013.

AES69-2015 Standard
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SOFA Conventions
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SOFA

The problem (again)

Different conventions for different AmbisonicsDRIR datasets...



SOFA

The problem (again)

Main Church (S3A)

= Related documentation MainChurch.pdf
v Soundfield
Is1.wav
Is2.wav
_ Is3.wav
Isd.wav
Is5.wav
_ IsB.wav
Is7.wav
Is8.wav
Is9.wav
Is10.wav
LsPos.txt
Metadata_SoundField.txt



SOFA

The problem (again)

Guildhall Court Chamber (OpenAlIR)

councilchamber_s1_r1_ir_1_96000.wav
councilchamber_s1_r2_jr_1_96000.wav
councilchamber_s1_r3_ir_1_96000.wav
councilchamber_s1_r4_ir_1_96000.wav
councilchamber_s2_r1_ir_1_96000.wav
councilchamber_s2_r2_ir_1_96000.wav
councllchamber_s2 r3_ir_1_96000.wav

councilchamber_s2_r4_ir_1_96000.wav
councilchamber_s3_r1_ir_1_96000.wav
councilchamber_s3_r2_ir_1_96000.wav
councilchamber_s3_r3_ir_1_96000.wav

councilchamber_s3_r4_ir_1_96000.wav
guildhall.sofa



SOFA

The problem (again)

QMUL Octogon (lsophonics)

Download
All files are zip files. Each IR is a 96 kHz, 32 bit wav file.
» Documentation (photo of room, diagram of layout) and sample IR (1.8 MB)

+ Omnidirectional (60.3 MB)
« W of B-format (64.3 MB)

« Z of B-format (62.9 MB)




SOFA

Candidates?

Requirements:
1. Multiple speakers
2. Multiple microphone positions
3. Audio in Ambisonics domain

4. Ambisonics-related information



SOFA

Candidates?

Convention candidates:
» SingleRoomDRIR



SOFA

Candidates?

Convention candidates:
» SingleRoomDRIR
» MultiSpeakerBRIR
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Candidates?

Convention candidates:
» SingleRoomDRIR
» MultiSpeakerBRIR
» GeneralFIRE



SOFA

Proposal

AmbisonicsDRIR convention (v0.1)



SOFA

Proposal

Based on GeneralFIRE, with following additions:

> Global attributes: AmbisonicsOrder,
AmbisonicsMicrophoneModel, AmbisonicsConversionMethod

» Variables: ListenerUp, ListenerView, EmitterUp, EmitterView

» Data attributes: ChannelOrdering, Normalization



SOFA

Proposal

Data type: FIRE
» M: Number of measurements (Listener positions)
» R: Number of Receivers (Ambisonics channels)
» E: Number of Emitters (speakers)

» N: Number of audio samples



SOFA

Examples

Main Church (S3A)




SOFA

Examples
Ls1 Ls2 Ls3 Ls4 Ls5 Ls6 Ls7 Ls8 Ls9 Ls10
X(m) 0 250 | 250 | -250 | 250 | 0 | -470 | 470 | -4.70 | 4.70
Y(m) 5.00 4.33 4.33 4.33 4.33 500 | -1.71 | -1.71 | -1.71 | -1.71
Z(m) 0.06 1.15 0.06 1.15 0.06 1.15 0.06 1.15 1.15 0.06

N




SOFA

Examples

M: 1

R 4

» E 10

N: 65536

ListenerView: [0, 1, 0] (type: cartesian, unit: meter)

v

v

v

v
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Examples

Guildhall (OpenAlR)




SOFA

Examples
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Examples

M: 4
R 4
E: 3
N: 480000
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SOFA

Examples

QMUL Octogon (Isophonics)




SOFA

Examples
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SOFA

Examples

» M: 169
R4
E1
N:n
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SOFA

Links

Matlab/Octave API:
https://github.com/jdemuynke/API_-MO

C++ APL:
https://github.com /andresperezlopez/AP1_Cpp



Thanks.

Questions?
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