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Introduction

Multivariate calibration of NIR spectrometers generally relies on a linear model which is particularly
sensitive to even small changes in the spectra. Thus, the prediction performances can be dramatically altered
by a lot of influencing factors, such as temperature, particle size, moisture or instrument. In order to deal
with potential lack of robustness, several approaches have been proposed. The usual approaches integrate all
possible effects of influencing factors into the calibration database. The main drawback of this approach is
the resulting large number of calibration samples to be measured (spectra and reference values). For this
reason, some orthogonalisation methods have been proposed, such as External Parameter Orthogonalisation
(EPO), Transfer by Orthogonal Projection (TOP) and, more recently, Orthogonal Signal Correction (OSC)
with experimental design. These methods aim at identifying the subspace of perturbation using few samples
(only spectra) to remove it from the calibration database.

Materials and Methods

This work presents a complex application in which several perturbations have to be removed in order to
build a robust model, having at hand only 10 calibration NIR spectra with the corresponding reference values
and several experimental designs (only spectra) containing the different perturbation information. This study
stems from a real application and is the result of the “Chimiométrie 2007” conference shootout. Three
orthogonalisation techniques were implemented, i.e. EPO, an approach based on exhaustive calibration with
a synthetic database, and OSC with this synthetic database.

Results and Discussion
Each of the 3 approaches gave interesting results by significantly improving the calibration model
robustness. The approach using the synthetic database gave the best R?, EPO the best RMSEP and bias and
knowledge about the removed perturbations, and OSC the least noisy b-coefficients and knowledge about the
removed perturbations as well.

Conclusion
Experimental knowledge can be used to improve the robustness of calibration models and orthogonalisation
techniques show promising results to handle perturbations identified by small experimental designs.
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