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Calibration is one of the most important steps in
chemical analysis. A good precision and accuracy
can only be obtained when a good calibration
procedure is used. Among the multivariate
calibration methods, one can distinguish local and
global methods. Global calibration methods have
some disadvantage, such as in dealing with
nonlinear data and in the context of updating. To
solve these problems, local calibration methods
are proposed. This thesis describes two new simplex
local methods, the Law of Mixtures (LM) method
and the Delaunay Triangulation (DT) method, for
multivariate calibration.
There are two types of local calibration methods.
One is based on Principal Component Regression
(PCR) or Partial Least Squares Regression (PLS).
Another type of local methods, called topological
methods, do not use regression. Since the
topological methods are based on averaging in
some way the concentration of similar samples,
they are mathematically much simpler than the
one based on PCR/PLS, which should be a bonus
to the analytical chemistry. The LM and DT
methods belong to the topological methods.
The main question in the local methods is how to
select the most similar calibration samples to the
unknown sample. To develop better topological
methods, it seems to us that methods based on
simplexes that enclose the samples to be
predicted are to be preferred, which are called
simplex local methods. To make the selection of
the vertices of the simplex for each unknown
sample simpler, in the LM and DT methods, a
predefined mesh of simplexes using the calibration
data set is constructed.
For further investigation, outlier detection in the
calibration
set
and
updating
multivariate
calibration with the DT method are also evaluated.
All examples presented in this thesis are based on
near- infrared (NIR) data sets.
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