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Monitoring ofbrainactivityduring deepspaceexplorationmissionsiscrucial
Å forresearchon mental, cognitive, psychological, and perceptualchanges
Å forearlydetectionofdetrimentalprocesses
Å forprevention, therapy, mental training

ConstraintsofEEG during spaceflight
ÅProximityto electricdevicesand power supplies
ÅLimited supplyand shelf-lifeofconsumables
ÅSelf-applicationand mobile recordingduring routineactivities

Required:
ÅEasy, rapid, unobtrusivemonitoringofbrainactivitywithhigh spatialresolution
ÅDry electroencephalography(EEG) currentlyistheonly feasiblesolution

ÅAnalysisofexistingandpreviouslypublisheddatasets
ÅAssessmentofEEGsignalqualityin-flightandonearthforselectedsetups/ devices
ÅMinimaldataprocessingforobjectivecomparison

Conditions:

Processing:

1. Assessment ofsignalquality: same system, in-flightvs. on earth 2. Assessment ofsignalquality: unshieldedvs. activeshielding+ gelvs. dry electrodes

ÅDecreaseofbaselinePSDin-flightvs.onearth
Å ISSsystemsarebatterypowered- Nopowerlineinterferencein-flight
ÅMEEMMsystemusesunshieldedcablesɭactiveshieldingmayfurtherimprovesignalquality

ÅOn-earthrecordingusingactiveshieldingresultsinequivalentsignalqualitytoin-flightPSD
ÅDryandgel-basedsignalqualityequivalent, but reduceddryelectrodechannelreliability:

13.1%badchannelsdryvs.3.2%badchannelswet
ÅDifferencesinmeanPSDbelowstandarddeviationacrossconditions

Å Improvedsignalqualityinspacevs.onearth
ÅPhysiologicalactivity(alphapower)clearlypronouncedinallrecordings
ÅActiveshieldingmayfurtherimprovesignalqualityin-flight

ÅDryelectrodesprovideequivalentPSDcharacteristics, withoutneedingconsumablesor
extensivepreparation

ÅDryelectrodeshavereducedchannelreliability, requiringcompensation
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