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Abstract

In this work, we propose a new algorithm to improve existing techniques used
in the field of spectroscopic data regression analysis. In particular, it combines
the power of nonlinear kernel regressors (kernel ridge regression [KRR], ker-
nel principal component regression [KPCR], and Gaussian process regression
[GPR]) with an optimization based on nondominated sorting multi-objective
genetic algorithm (NSGAII) to filter the residual outliers in the prediction
space and leverage points in the features space. The proposed algorithm, con-
trary to most existing robust algorithms, simultaneously optimizes many com-
plementary objectives for an automatic adaptation and thus a better outliers
detection. It is well known that the elimination of outliers greatly improves the
regression model. It is thus the aim of this work to develop a new robust
regression algorithm. It has been applied on five different datasets, and the
results are compared to both classical nonlinear regression methods and the
commonly used robust regression methods robust continuum regression
(RCR), partial robust M-regression (PRM), robust principal component regres-
sion (RPCR), robust PLSR (RSIMPLS), and locally weighted regression (LWR).
They show that the proposed algorithm outperforms the classical nonlinear
regression methods and is a promising competitor to the robust methods out-
performing most of them. Even though the results obtained are only from five
datasets, this algorithm can be considered an interesting contribution for
improving data analysis in the field of chemometrics.
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1 | INTRODUCTION

Spectroscopy has shown great importance in product analysis and quality control of complex chemical and physical sys-
tems, thanks to its simplicity, speed, nondestructive analytical nature, and multivariate calibration methods. Thus, spec-
troscopic data can be opportunely availed to draw quantitative and qualitative information, which is doable via
regression and classification models.'
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