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Aviation is one of the industrial contexts that mainly could benefit from the use of neuroscience’s knowledge 

and technologies. With the generic term Aviation is indicated an area of research that includes the study of 

both personnel involved in piloting aircrafts or helicopters, and personnel involved in managing the air-

traffic. Aircraft accident investigations had revealed that 80% of accidents were based on human error, but 

further investigations indicated that a significant portion of human error was associated with inadequate 

communication and coordination within the crew (Taggart, 1994). Beyond the technology and equipment 

progress, specific training methods (e.g. Crew Resources Management – CRM) have led to the reductions of 

aviation accidents. Numerous reports, meetings and scientific works have continued to seek solutions to 

improve safety, and many of them have identified the personnel training as a significant strategy in achieving 

such a goal (Hamman, 2004; Leonard et al., 2004). Nowadays one of the current limitations of the standard 

training assessment procedures is the lack of objective information about the amount of cognitive resources 

requested by the trainees during the operative activity. In other words, there are no quantitative and objective 

metrics by which assess the operator’s learning progresses in terms of cognitive demand and changes 

throughout the training. In this regard, a multimodal approach could overcome such a limitation and provide 

a more complete characterization and assessment of the operator within and between the different training 

sessions by combining behavioural, subjective and neurophysiological data (Borghini et al., 2016). 

Furthermore, once the operator is trained it could be very important to monitor continuously its mental state 

in order to avoid under- or overload conditions and skills maintenance overtime (Arico et al., 2014; 

Frankenhaeuser and Gardell, 1976). In fact, the cognitive resources required in very complex situations can 

exceed the available human resources leading to an increase of workload and performance impairments 

(Borghini et al., 2014; Paxion et al., 2014). Therefore, the availability of tools able to provide objective 

information about the user’s mental state, even in real-time, should be very helpful in maintaining proper 

levels of safety and improve human-machine interactions. In this regard, neuroimaging together with 

adaptive automation technologies could be used to develop solutions able to adjust continuously the proper 

level of automation depending on the task difficulty and the operator’s actual mental state (e.g. mental 

workload) with the aim to support the operators during high demanding situations, and inform them about 

possible overload conditions (Aricò et al., 2016). The potential of using neuroscience in aviation relies on the 

fact that the combination of standard (i.e. performances, subjective) and neurophysiological-based measures 

could be an added-value for a more comprehensive assessment of the operator, and for the design of 

solutions to avoid performance decreasing in operative environments (Di Flumeri et al., 2015). 
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