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Problematic: Epidemiological phenomena often involve a large number of entities - host, 

vector, pathogen, environment, etc. - that can interact and give rise to complex dynamics 

ranging over several spatiotemporal scales. These dynamics can have serious health 

consequences, especially in Africa, like the spread over large geographical areas and the 

contamination of a large number of persons. Epidemiological phenomena, because of their 

evolution that results from the elements interactions, can be described as complex systems [1]. 

To efficiently study them, it is necessary to go through a process of modelling and simulation 

[2] in order to produce prediction tools and define prevention and control policies. Traditional 

mathematical epidemiology has always been an essential framework for epidemiological 

problems. It puts emphasis on equations-based models to represent disease dynamics. 

However, such models use homogeneousness over space and individual. This is problematic 

when we observe the geographical, social and interactional aspects of populations in the 

spread of diseases. Indeed, these models do not take into account the complexity of human 

interactions which serve as a mechanism for the transmission [3]. Through different 

epidemiological concerns such as roles of geo-spatial, social and interactional aspects in the 

spread of disease, new epidemiological challenges of modelling and simulation are to 

examine in order to better understand and fight against the spread of infectious disease [4], [5] 

[6]. This is the purpose of this subject; review/define/use computational tools [7][8] in 

epidemiology, especially agents [9] with cognitive capabilities based on the BDI architecture 

(Believes, Desires, Intentions) [10].  

                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                             

Expected results:  

- a specific BDI architecture in the context of disease spread; 
- its implementation with an object-based language in comparison to existing platforms 

(i.e. JASON [11]); 
- the integration of the architecture in a dedicated platform (i.e. GAMA[12]) and the 

simulation at scale, with real data from Senegal or West-Africa. 

																																																													
1	Schistosomiasis, also known as Bilharzia, is a parasitic disease that is found in tropical and subtropical areas 
and is caused by a tapeworm called schistosome or bilharzia.  
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