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Abstract 

 

Complex systems appear in abundance throughout science and engineering. 

Such systems are difficult to resolve, since they involve many interacting 

components with different physical properties over different spatial and 

temporal scales and exhibit high levels of uncertainty. For the modelling and 

representation of complex systems, a number of techniques and methodologies 

have been developed over the past decades.  In this talk, we review some of the 

most important ones, which are based either on data analysis or on the physical 

understanding of the processes involved and their interactions. Examples from 

their application are given and we also discuss their advantages and 

disadvantages. Then, we introduce a hybrid approach for the modelling of 

complex systems and a complete description of the developed mathematical-

computational hybrid framework is given. Applications from the field of 

particulate-based engineering are presented and the ability of the hybrid 

framework is demonstrated to accurately represent complex processes with the 

aid of information extracted from different spatio-temporal scales.  
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