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Abstract  

Ambient Intelligence (AmI) is an emerging discipline that makes our everyday environments sensitive to 

us; however, issues related to privacy and cognitive liberty (e.g., who can have access to the data; thoughts 

are not private anymore) have been raised. An extensive set of personal data is collected by smart devices: 

from subjective preferences and behavioural responses to neuro/psychophysiological correlates. Taking 

a step back, yet no neuroscientific research investigated User Experience (UX) in Smart Home Systems 

(SHS). Therefore, for the first time, this work highlighted the distinguishing effects of SHS on users’ 

correlates adopting a neuroscientific multi-methodology. Electroencephalographic (EEG) activity, 

autonomic indices (Heart Rate, HR), eye movements and self-report measures [Locus of Control (LoC), 

UX, Behavioral Inhibition/Activation System (BIS/BAS)] of 19 individuals were recorded during a 

resting state (RS) baseline and the exploration of 5 different tech-interaction areas in a SHS. EEG findings 

showed a generalized neural activation reflected by alpha band activity while participants were exploring 

the tech-areas vs. the RS. Delta band was higher in temporo-central compared to frontal and parieto-

occipital areas during SHS exploration. This effect, together with increased HR, was found for the 

Bedroom area compared to the RS, showing engagement and integration processing towards a higher 

multisensory interactive area. In terms of Number of Fixations, eye data showed significant differences 

between a simpler interaction (Entrance) and a more complex one (Living Room). Slower Time to First 

Fixation in multifaceted interaction (Bathroom), compared to simpler ones (Kitchen and Living Room) 

was found. For Living Room and Bathroom, negative correlations were found between External LoC 

and fixation count, and between BAS Reward Responsiveness scores and fixation duration. This research 

contributes to understand the uniqueness of user responsiveness to SHS. It also raises concerns about 

the quantity and the use of the manifold information collectable from individuals interacting with AmI. 
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