Abstract

[bookmark: _GoBack]	The aim of this study is to involve the microwave radiation on other domains rather than telecommunication. In other word, we try to implicate the microwave radiation in industrial process for economic progress, through real time technics of monitoring and evaluating. The current utilization of microwave instrumentation in the industrial field seems very limited, while the microwave radiation are very powerful tool since it’s able to penetrate inside of materials.. In the following thesis we have interested on microwave radiation as tool for material characterization. A novel algorithm for dielectric characterization of complex structures is presented, which is based on the joint use of artificial neuronal networks (ANNs) and finite element method (FEM). During this thesis an industrial problematic for Agri-food real time control has been studying, the tomatoes has been taking as test samples for solution validation. For this problematic, we use the developed model to evaluate different armatures of tomatoes for real time monitoring process. Another industrial problematic for aerospace industry real time thickness control has been studying. For this problematic, we have proposed a new multilayer thickness measurement structure using a coaxial waveguide probe. Moreover, we have developed an Artificial Neural Networks algorithm to estimate and correct the reflection coefficient shift, caused by the air gap. 

