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The reliable PAT Strategy:

One of the main issues in the area of process control, and thus of PAT, is to perform reliable measurements and 
model predictions under industrial conditions, i.e. when measurements are influenced by external perturbations. 

Model robustness, i.e. providing steady prediction results whatever the experimental conditions, can be achieved by 
various approaches. The general strategy to overcome robustness issues is detailed below.

Achieving on-line measurement robustness

Can the external 
perturbation 
be removed? 

Innovative robust acquisition: 
Spatially-Resolved Spectroscopy (SRS) (3)

Exhaustive non-linear models (ANN) to take into 
account all the database variability

Wavelength selection (with genetic algorithms) to 
remove noise and enhance informative bands (2)
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Local models to cope with chemical and structural changes (1)

Correct classification rates:Correct classification rates:

� Linear model (PLS-DA) : 75%

� Non Linear model (ANN) : 88%

� Local models (LWR) : 92%

Non Linear Model 
(ANN):
Error : 0.3%

Pre-processed 
spectra
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Linear model:
Error (r) : 0.3mm

Orthogonalization + 
non-linear model (SVM):
Error (r): 0.07mm

LS-SVM 
optimization

PLS without 
preprocessing

EPO + LS -SVM

External Parameter Orthogonalization (EPO) (4-5)

to get rid of physical interactions

Wavelength selection 
with genetic algorithm

FT-IR spectra 
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Moisture 
prediction

Linear Model 
(PLS):
Error : 0.7%

�To measure highly-scattering samples 
with complex and diverse structures such 
as powdered, granular, compacted or
heterogeneous products

� To separate the scattering and 
absorption signals 

�� ““PurePure”” chemical constituent and chemical constituent and 
physical property measurementsphysical property measurements

General strategy to meet robustness requirements

Minimize Minimize
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Preprocessing to remove scattering effects

Raw 
spectra

�� Prediction error Prediction error 
divided by 2 !divided by 2 !

Moisture 
prediction

�� Prediction error Prediction error 
divided by 4 !divided by 4 !


