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Abstract

The purpose of this study is to detect mind-wamdgin an Extra-Vehicular Activity (EVA) context dag a
long supervision task. Detection is realized usamg electro-cardiogram and measures of heart ratabiy.
Experienced by everyone, mind-wandering depictsstage of mind where thoughts are not related ¢octirrent
action. Its deleterious aspect regarding perforrmasgggests a need to take mind-wandering sericaslyan
impediment to manned space missions’ safety. Pueviesearch confirmed the hypothesis according hichw
several physiological responses can be used tk ttaen mind-wandering. ECG recordings are both ¢asybtain
and analyze, statistically related to mind-wandgriand easy to record during extra-vehicular attivi Data
analyzed in this paper have been recorded durivigra-analog mission (MDRS 164), from February 20/arch 6
2016 at the Mars Desert Research Station (UtahjinBwarious cognitive tasks, the subject had h&GEand
awareness levels monitored at the same time tof seeorrelation between these two measures cansbd in a
Mars-mission environment. At different time intelsjghe subject was interrupted using the thougbive method to
inquire about his thoughts. Heart Rate VariabilftyRV, which power in high frequencies is related the
parasympathetic system and is expected to vary mitid-wandering) was then computed from recordeé,dand
its statistical changes during on-task and off-thshughts were assessed. Although data revealesigmificant
differences nor coherent trends in HRV-related rmogtbetween the two conditions, results are pavirey way
towards a better understanding of ECG-recordingstla@ir use during space-analog missions.

K eywords. mind-wandering, heart rate variability, human fastdars analog mission, MDRS

Acronyms/Abbreviations prevent the deleterious consequences of mind-
* Electrocardiogram (ECG) wandering in real life operations.
« Extra-vehicular activity (EVA) A high number of mind-wandering episodes has
«  Heart rate variability (HRV) proven to be correlated with bad reading comprebans
« Mars Desert Research Station (MDRS) [1] _and to be_ associated_ with a high number of_rerro
Mind-wandering (MW) during sustained attention and continuous stimulus
monitoring tasks [2]. Moreover, from a neural podrft
1. Introduction view, mind-wandering episodes are correlated to
activations of the default network, an area of Ithain
1.1 The deleterious aspect of mind-wandering related to rest state and lack of focus on theideitsind

are thus associated with a decrease in information

Research on mind-wandering is firstly justified by2nalysis [3, 4]. , , _
its deleterious aspect regarding performance. Cammo _ Studies about mind-wandering, as it seems to be
sense taught us that off-task thinking leads torerand  'elated to the level of fatigue and alertness of an
a decrease in performance in various tasks. Indee@P€rator, are particularly put into practice to ver
spontaneous and decoupled thoughts prevent us frofi@ffic accidents. Indeed, mind-wandering can edgen
having a complete and precise representation of ﬂ._%fanure_to mon_ltor _the enwronm_ent while dnwmj)q
external environment, which could be of dramaticS associated with risk of crash involvement avets
aftermath when it comes to operating a complexesyst tend to f(_qus 'visual attention narrowly_pn the road
such as an aircraft or during manned space misstons 2h€ad while being off-task [5]. More specificaliyind-
interesting area of research would be to determin&andering while driving, by decoupling attentiowrfr
whether the ecological validity of studies aboundhi  Visual and auditory perceptions, can jeopardize the
wandering in laboratories could be adapted to diidy abll!ty of the driver to mcorporqte informatiorofn the
like situations. The aim is thus to ultimately dgtand €nvironment, thereby threatening safety on the soad
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