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Recent developments in infrared spectroscopy offer advantages in terms of speed and
simplicity for routine analysis of chemical or biological data. Many chemometric tools have
been developped to predict chemical and biological properties of samples from their infrared
spectrum. Among them, the Partial Least Squares regression (PLS) is widely used to get
information from large spectral databases. However, while PLS is efficient for predicting
biological or chemical parameters from homogeneous spectral databases, it performs poorly
on heteregeneous databases, leading to the use of local PLS. In local PLS, the chemical or
biological parameters of an unknown sample are predicted from a subset of selected,
spectrally similar, samples from a largest heterogeneous spectral database.

Several R-packages such as pls (Mevik et al., 2012), plspm (Sanchez and Trinchera, 2012),
plsRglm (Bertrand et al., 2011), ChemoSpec (Hanson, 2012) and soil.spec (Terhoeven-
Urselmans, 2012) already deal with spectral data analyses but none of them propose local
calibration. Based on the LOCAL calibration algorithm (Shenk et al., 1997) and the Locally
Weighted Regression (LWR ; Naes et al., 1990), we developed a powerful routine associating
local calibration and weighting of the calibration samples for prediction of chemical or
biological parameters from large and heterogeneous spectral databases.

The Locally-Weighted PLS routine allows optimization of spectral pre-processing within a
large choice of available pre-treatments. The selection of the local calibration samples can be
done either through the use of a metrics (Mahalanobis distance or correlation coefficient) or
through Dirichlet Process (Neal, 2000). An optimization function of the number of local
calibration samples is also available. The locally-weighted PLS routine achieves a trade-off
between Locally Weighted Regression (Naes et al., 1990) and LOCAL algorithm (Shenk et
al., 1997). Weights can be assigned to the selected calibration samples following the Locally
Weighted Regression theory. Since the best number k of PLS components is unknown a
priori, we adopt a model averaging strategy adapted from the LOCAL algorithm: the final
estimator is based on the aggregation of many PLS estimators with an increasing number of
components.

The steps of the Locally-Weighted PLS will be briefly presented. In a second time, the routine
will be applied on a real dataset to present main functions and options.
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