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Abstract 

Polichlorinsited ciibenzofurstnds (PCDFs) are considered one of the most hazardous 
poll~talrs of the envirorment. Many studies indicate rhet the PCDFs in the environment xre 
produced mainiy by chemicai inciusrry resiáues of chioriii~teci compounds, scch chiorophenois 
and their derivatives and polychlorinated bipher-iyls, as well ss iricomplete combustion 
processes. Because of this rheir identification and quantificalion is a m~tter  of greal concern, 
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Huorescence speciromeiry has proved lo ue a sensi~ive rec'nnique for S e  determlnarion - = 
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of these compouiids. However, tlie similar stnicture of PCDFs can prociuce overlapping in 
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Iluorescence spectra, ~vhicn leads to a li~nited selectivity. m 
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we propose al: airernaiive an4 coinpieneniary mehoa to face this Kind of iimitaiions: 
the rzezrral computatiun nzethods. T1.i~ computational approach is the inost suitable for the specific n 
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%sks of Fhorescence Spectrometry, essentially amiysing conlplex dzta, which can involve no 
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expiici~ knowleclge of the problem, noc linear proceses, overlapping inform~tion m d  noise. n 
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lil this paper wc presem a s m m  and flexible solution to face tlie delermination of PCDFs, 3 O 

a hierarchical modular artificial neural nehvork, which consist of a set of neural layers working 
with independent ~iilsupervisecl learning. This neiml architecture has been used witli optimal 
results in luminescence spectrometry md neuroscicnce fields. The proposed artificial neural 
network has a stnicture of pre-processing and processing stage. The most novel contribution of 
o ~ i r  paper is tiie pre-processing srage, wbich perfoms a feanire extríxiion tmk proviciing a 

compacl represeatation of the input iixforrnation (spectral data). The feature extraction is based 
on non-linear model of emission fluorescence s p e c t m  of coniplex mixtures. We propose a 
refomuiaiion of ihis nodei using Güussim distd~iiiion. Tne vecror data ser is analysed, in tlne 
processing stage, by a Kohoneii, Tolerame, and Labelling layer. The aeterrninatioii of different 
acalytes (PCDFs) wkich are present in the 'malysed complex mixture will be icdicated by the 
firing neuroris in Ihe labelling layer md by Be  activation leve1 of tliese neurons. Tliis layer has a 
dynamical dimension and an open behzsviou to diffe~ent topomgicai structuses presents in the 
processing data. 

Our concrete aid filial proposal consists in pu.tting to wcrk together Flilorescence 
Spectrometry slnd neurzl compu~tiori approach: and to analyse tlie good results and the tro~bles 
=cI difficulties fo-md in tnis new method. 


