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Monitoring of brain activity during deep space exploration missions is crucial
• for research on mental, cognitive, psychological, and perceptual changes
• for early detection of detrimental processes
• for prevention, therapy, mental training

Constraints of EEG during spaceflight
• Proximity to electric devices and power supplies
• Limited supply and shelf-life of consumables
• Self-application and mobile recording during routine activities

Required:
• Easy, rapid, unobtrusive monitoring of brain activity with high spatial resolution
• Dry electroencephalography (EEG) currently is the only feasible solution

• Analysis of existing and previously published datasets
• Assessment of EEG signal quality in-flight and on earth for selected setups / devices
• Minimal data processing for objective comparison

Conditions:

Processing:

1. Assessment of signal quality: same system, in-flight vs. on earth 2. Assessment of signal quality: unshielded vs. active shielding + gel vs. dry electrodes

• Decrease of baseline PSD in-flight vs. on earth
• ISS systems are battery powered - No powerline interference in-flight
• MEEMM system uses unshielded cables – active shielding may further improve signal quality

• On-earth recording using active shielding results in equivalent signal quality to in-flight PSD
• Dry and gel-based signal quality equivalent, but reduced dry electrode channel reliability:

13.1 % bad channels dry vs. 3.2 % bad channels wet
• Differences in mean PSD below standard deviation across conditions

• Improved signal quality in space vs. on earth
• Physiological activity (alpha power) clearly pronounced in all recordings
• Active shielding may further improve signal quality in-flight

• Dry electrodes provide equivalent PSD characteristics, without needing consumables or
extensive preparation

• Dry electrodes have reduced channel reliability, requiring compensation
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