
ACOUSTICS RESEARCH INSTITUTE

The 3rd AMT Workshop

The AMT Team:
Piotr Majdak, Roberto Barumerli, Alejandro Osses, 
Michael Mihocic, Joonas Guevara, Robert Baumgartner

Turin, 8.9.2023



ACOUSTICS RESEARCH INSTITUTE

The AMT Workshop: Structure and Goals

● What is the AMT and how can it be useful for you?
– General AMT structure 
– The core functionality
– Basic: Using AMT models
– Advanced: Make your own model
– Hands-on in two groups (Basic, Advanced)

● Goals: 
– Do you know what is the AMT and its components?
– Do you have a basic idea of what you can do with the AMT?
– Basic: Are you able to install the AMT and run its models?
– Advanced: Are you able to implement your own model? 
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The AMT

● An open-source and open-access toolbox for auditory modeling 
– A tool for reproducing scientific experiments with auditory models
– A framework for developing new models

● Environment:
– Core: Matlab/Octave
– Models: (nearly) any programming language

● Software license: 
– Core: GPL version 3
– Models: Multi licensing; (nearly) any GPL3-compatible license

● Link of a large amount of data and complex code
● Integration of other toolboxes useful in auditory research
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The AMT

● 2009: Development initiated by Peter Søndergaard
● 2012: Development moved to ÖAW
● 2021: AMT 1.0 released
● Now: Over 60 auditory models, 40 GB of auditory data
● Two releases per year, with a focus on sustainability

● Community work: Most of the models “donated” to the AMT 
● Increase the authors’ visibility and add citations
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● Model ≠ Model implementation
● Models need data
● Model implementations often rely on toolboxes
● Some models use common functionality, some are stand-alone concepts
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The Auditory Modeling Toolbox (AMT)

● Model ≠ Model implementation
● Models need data
● Model implementations often rely on toolboxes
● Some models use common functionality, some are stand-alone concepts
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The Auditory Modeling Toolbox (AMT)

● Model ≠ Model implementation: Smith et al. (2022)  → smith2022
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The Auditory Modeling Toolbox (AMT)

● Model ≠ Model implementation: Smith et al. (2022)  → smith2022
● Models need data: Auxiliary data

– Dedicated function: → data_smith2022
– Direct: → amt_load('smith2022',..)
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The Auditory Modeling Toolbox (AMT)

● Model implementations often rely on toolboxes: Third-party toolboxes
– Large Time Frequency Analysis Toolbox (LTFAT)
– Optional: Spatially Oriented Format for Acoustics (SOFA) Toolbox, 

Sound Field Synthesis (SFS) Toolbox, Circular Statistics (CircStat) Toolbox, 
Binaural Spherical Harmonics (BinSH) Toolbox
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The Auditory Modeling Toolbox (AMT)

● Core functions: the main power of the AMT
– Storing pre-calculated data: Cache  → amt_cache
– Data handling: Auxiliary data → amt_load
– Simulation of experiments: → amt_emuexp
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The Auditory Modeling Toolbox (AMT)

● Models 
→ breebaart2011

● Model stages: 
→ breebaart2011_outmiddlefilter
→ breebaart2011_eicell
→ breebaart2011_centralproc
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The Auditory Modeling Toolbox (AMT)

● Common functions: 
→ scaletodbspl 
→ erb2fc   
→ middleearfilter 
→ gammatone    
→ itdestimator     
→ adaptloop    
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The Auditory Modeling Toolbox (AMT)

● Demonstrations: Simple scripts demonstrating the functionality
→ demo_smith2022

Experiments

Auxiliary
data

Models and model stages

Demonstrations

Core

Data

Common Cache

AMT
repository

3rd-party toolboxes Internet



ACOUSTICS RESEARCH INSTITUTE

Demonstrations
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demo_hohmann2002;
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Demonstrations

demo_chen2011;
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Demonstrations

demo_reijniers2014;
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The Auditory Modeling Toolbox (AMT)

● Demonstrations: Simple scripts demonstrating the functionality
→ demo_smith2022

● Experiments: Functions reproducing published results 
→ exp_smith2022('fig3')
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Experiments

Screenshot from Figure 9
(Baumgartner et al., 2014):

Baumgartner, Majdak, Laback (2014) „Modeling sagittal-plane sound localization“, J Acoust Soc Am 136: 791-802
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Experiments

Screenshot from Figure 9
(Baumgartner et al., 2014):

Baumgartner, Majdak, Laback (2014) „Modeling sagittal-plane sound localization“, J Acoust Soc Am 136: 791-802

Output of
exp_baumgartner2014('fig9');
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Experiments

– Blue:  Dau et al. (1997)
– Orchid: Osses and Kohlrausch (2021)
– Green: Zilany et al. (2014)
– Maroon: Bruce et al. (2018)
– Red: Verhulst et al. (2015)
– Skyblue: Verhulst et al. (2018)
– Magenta: King et al. (2019)
– Black: Relano-Iborra et al. (2019)

Osses et al. (2022) „A comparative study of eight human auditory models of monaural processing“, Acta Acustica, 6: 17.

Output of 
exp_osses2022('fig4');
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The Auditory Modeling Toolbox (AMT)

● Code: Files structured in directories
● Special directories:

– auxdata
– cache
– defaults
– mat2doc
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Documentation

● Website: http://amtoolbox.org

http://amtoolbox.org/
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Documentation

● Website: http://amtoolbox.org
– Compiled version: the website
– Code version

● In-code documentation
– Syntax: Similar to reStructuredText
– Compiler: Based on mat2doc
– Automatic creation of figures and results
– Links to the publications

http://amtoolbox.org/
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Documentation

● Website: http://amtoolbox.org
– Compiled version: the website
– Code version

● In-code documentation
– Based on mat2doc
– Syntax: Similar to reStructuredText
– Automatic creation of figures and results
– Links to the publications

● Model list and ratings
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Documentation

● Website: http://amtoolbox.org
– Compiled version: the website
– Code version

● In-code documentation
– Based on mat2doc
– Syntax: Similar to reStructuredText
– Automatic creation of figures and results
– Links to the publications

● Model list and ratings
● Other resources

http://amtoolbox.org/
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Getting started

● The release package:
– For working with the AMT only 
– Download the full release package from Sourceforge

● Starting the AMT:
– Go to the AMT directory
– Start the AMT: amt_start;
– Compile the environments: amt_mex;

● Testing the environment: 
– Simple test: demo_absolutethreshold
– SOFA/auxdata/internet test: demo_baumgartner2014
– C-compiler test: demo_zilany2014
– Python test: demo_verhulst2012

● Stopping the AMT: amt_stop;
● Cheat sheet: http://amtoolbox.org

http://amtoolbox.org/
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