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Matelys Focus on software products

Presentation outline

Matelys – general presentation

How to manage uncertainties and standard deviations from the measure-

ments to the simulations
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Matelys > Overview

Matelys is an independent research laboratory
which expertise covers

materials, acoustics, mechanics, thermodynamics, flow

activities services products

Accredited French Research Ministry (CIR) since 2007

and awarded by peers

Industry Award 2012
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Matelys > Activities

TransportationBuildings

Other 
industries

Piping

Measurement
Characterization
Simulation
Optimization
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Matelys > Services

Characterization

R&D services

Prescription

Training & Digest
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Matelys > Products

Cell
ScalingCellCell

porosity

elastic properties

impedance tube porous/screen charac. in-lab/in-situ meas

TMM / FTMM Micro-Macro

duct meas. & charac. LBM simulations

CellTube
impedance tubeCellCell

 

BatCellCell RoK

CellCellDB

Acoustic simulations

Material database

Acoustic measurements
& characterizations

Flow characterizations
& simulations

Turnkey test rigs
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Matelys

R&D of common interest

Material development workflow

Managing uncertainties and standards deviations from the measurements

to the simulations
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Matelys > Matelys software suite

Matelys in a typical engineering workflow

Component design

Component integration

Experimental prototyping

CellCell RoKCellTube

Virtual prototyping

Material design

CellCellDB
Capitalizing

Cell
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Matelys > Matelys software suite

Matelys in a typical engineering workflow

Component design

Component integration

Experimental prototyping

CellCell RoKCellTube

Virtual prototyping

Material design

CellCellDB
Capitalizing

Cell
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Matelys > Uncertainties

Managing uncertainties and standard deviations

• Each parameter is measured or characterized with a given uncertainty
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Matelys > Uncertainties

Managing uncertainties and standard deviations

• Each parameter is measured or characterized with a given uncertainty
• Several samples are tested to obtain a mean value and a standard deviation
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Matelys > Uncertainties

Managing uncertainties and standard deviations

• Each parameter is measured or characterized with a given uncertainty
• Several samples are tested to obtain a mean value and a standard deviation
• These uncertainties and standard deviations are rarely used in simulations
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Matelys > Uncertainties

Analytical inversion or numerical fitting?

• Two main classes of characterization methods are employed: analytical
inversion method or numerical fitting procedure
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Matelys > Uncertainties

Analytical inversion or numerical fitting?

• Two main classes of characterization methods are employed: analytical
inversion method or numerical fitting procedure

• How to have confidence in the characterized parameters and their uncertainties?
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Matelys > Uncertainties

Analytical inversion or numerical fitting?

• Two main classes of characterization methods are employed: analytical
inversion method or numerical fitting procedure

• How to have confidence in the characterized parameters and their uncertainties?

• Analytical inverse methods suffer from high sensitivity to the operator.
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Matelys > Uncertainties

Analytical inversion or numerical fitting?

• Two main classes of characterization methods are employed: analytical
inversion method or numerical fitting procedure

• How to have confidence in the characterized parameters and their uncertainties?

• Analytical inverse methods suffer from high sensitivity to the operator.

• Numerical fitting methods can lead to non physical sets of parameters.
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Matelys > Uncertainties

Analytical inversion or numerical fitting?

• Two main classes of characterization methods are employed: analytical
inversion method or numerical fitting procedure

• How to have confidence in the characterized parameters and their uncertainties?

• Analytical inverse methods suffer from high sensitivity to the operator.

• Numerical fitting methods can lead to non physical sets of parameters.

• The fitting procedure can be bounded by the analytical inversion.
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Matelys > Uncertainties

Analytical inversion or numerical fitting?

• Two main classes of characterization methods are employed: analytical
inversion method or numerical fitting procedure

• How to have confidence in the characterized parameters and their uncertainties?

• Analytical inverse methods suffer from high sensitivity to the operator.

• Numerical fitting methods can lead to non physical sets of parameters.

• The fitting procedure can be bounded by the analytical inversion.

• Bayesian method enables to properly couple these methods in order to increase
the confidence in the resulting uncertainties.
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Matelys > Uncertainties

Comparing envelopes

• A simulated envelope can be compared to the measured one instead of
comparing a single curve!
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Prepare to be approved !

More about porous materials : http://APMR.matelys.com/
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