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Analysis of a set of representative samples described by different instrumental signals 

allows coming to important conclusions about the samples collected, systems or 

processes investigated. To explore the signals acquired, firstly they are organized into a 

matrix (rows contain studied objects, and columns detector responses). Depending on the 

particular application, the number of columns in the data matrix (variables) can vary from 

a few to dozens of thousands that implies a high correlation among the variables. Such 

highly correlated data sets are often obtained as an output from, for instance, the 

spectroscopic methods. The analysis of multivariate data is not a trivial task since they 

cannot be visualized directly. Thanks to the projection techniques that aim to map the 

data from a multivariate space into a space spanned by a few new variables only, this 

becomes possible. In general, the projection methods can be divided into two groups: 

linear, such as Projection Pursuit [1], Principal Component Analysis (PCA) [2] and non-

linear such as, Self-Organizing Kohonen Maps [3]. Among the projection methods, PCA 

is the most effective linear method for data compression. With PCA, the data studied are 

decomposed into two matrices; a matrix containing the scores and a matrix holding the 

PCA loadings. The mutually orthogonal scores maximize the description of data variance 

and are obtained as linear combinations of variables. Projections of scores onto a few first 

principal components explain the largest part of the data variance. Plotting the scores of 

principal components that model the largest part of the data variance reveals the 

similarities among objects and displays the data structure. The analysis of loadings 

informs about the importance of individual data variables and provides information about 

similarities among variables. Most importantly, the elimination of insignificant principal 

components leads to a partial elimination of data noise. Due to its attractive properties, 

PCA is one of the most preferred techniques for exploring and modeling multivariate data 

[4]. 
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