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Abstract 

Events in which human safety is at stake, such as evacuations or riots, are 
sensitive situations. In such safety-critical circumstances, each decision 
can be crucial for a favourable outcome of the situation. Moreover, 
people have a direct influence on others around. Staff members such as 
police officers or ambulance personnel, play an important role. They are 
a reference to others. Everything they do may impact others. Therefore, 
it is crucial that they behave effectively in managing situations and 
people. Constant training of the communicative capacities of staff 
members enables them to minimise negative impact in safety-critical 
circumstances. Still, in many situations training is costly, not uniform in 
terms of quality and not scalable. These restrictions limit the staff 
members’ preparation for unusual situations. 

The aim of this thesis is to study the impact of staff in safety-critical 
circumstances and explore how intelligent agent technology can be used 
to train staff by enhancing their interpersonal skills and consequently, 
improving their abilities in managing people and undesirable events. The 
first part of this thesis introduces the problem, explains the research aim 
and research method used. Part two covers the use of agent-based 
simulation to investigate the interpersonal dynamics in evacuations. It 
focuses on the influence of social and emotional aspects on the dynamics 
among people and the impact of the staff in this context. Part three 
explores the potential and limitations of artificial intelligence techniques 
to infer emotions and interpersonal stances in order to be applied in 
training systems to enhance interpersonal skills of people, in particular 
for training staff. Part four gives an overview of applications developed 
for training of professional social skills. This part presents a number of 
practical training applications for different domains which were 
developed using the tools and algorithms put forward in part three. Part 
five discusses the advantages and limitations of using agent technology 
to simulate and train the social skills of staff members in safety-critical 
circumstances. It finishes with a description of the main contributions of 
this thesis and future work. Overall, the work is situated in the 
intersection of agent-based simulation, artificial intelligence methods to 
recognize human emotions, and simulation-based training systems 
applied to developing people’s social skills. It provides innovations for 
modelling crowd behaviour and presents practical applications of 
simulation-based training systems for teaching social skills. 


