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ABSTRACT

A preliminary study about a temperature prediction model using an innovative approach
is carried out. This paper focuses on the results obtained from Artificial Neural Networks
(ANN) processing of temperature time series for predicting temperatures up to three
hours later. It is assumed that the temperature T(t) at a given time t* is related to the
previously detected temperatures T[t1,e2)® in a time slice [ty,tp] (tp<t*). Since the
temperature time series are extremely changing due to a number of unforeseeable causes,
which anyway are not taken into account in this modelling, the relationship between T(t)
and T[¢1 ¢2](t) is considered time varying. In fact, the prediction model is only based on
the knowledge of the temperatures recorded by the weather outstations scattered along a
particular section of the Italian motorway network. The ANNs execute a non-linear
filtering of a set of hourly sampled temperatures in order to output the predicted
temperature values one, two and three hours ahead. The main aim of this approach is to
guess with a known degree of reliability when the air temperature is a favourable
condition for ice forming. The physical phenomena involved in determining air
temperature are strongly non-linear, therefore a linear relationship is inadequate for
representing T(ntg) as a function of some samples Tt1,t2](kts). On the other hand,
artificial neural networks are non-linear systems able to perform an arbitrary relationship
between two vectors X and Y in different dimensional domain. This skill is acquired after
an appropriate training session of the net. The so called supervised training or learning
session modifies the structure of the network, either in its topology or in its architecture,
with the goal of minimising some error function over all the output training patterns.
The data set for the preliminary study refers to winter air temperature time series
recorded over the years 1990, 1992, by the weather outstations based near the toll-gates
of Rioveggio, Roncobilaccio and Pian del Voglio, along the Apennine section between
Bologna and Florence, on the A1 motorway. The feasibility of the proposed approach is
supported by the first encouraging results.








































