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Summary

Introduction: Wehavedevelopedthefirstavailable

longitudinaldry-electrode electroencephalography

(EEG)dataset,seekingto investigatethe brainin

actionandincontext,resultinginover150datasets.

Focus: Thisprojectfocuseson the validityof the

datasetby investigatingEEG data duringspecific

tasksin the alpha-band(8-12 Hz) domain,finding

discoveriesand consistencieswith the current

literature1,2.

Results: After scalp mapping the average EEG of the 

tasks, we notice a recurrent shift in alpha power from 

the prefrontal cortex (PFC) to the occipital region, 

correlating with recent literature. This results prove 

the validity of the longitudinal dataset.

Future Objectives: We are working to open-source 

the multimodal dataset to allow others to discover 

potential findings.

Above,theprocessof thetimingthebaselineactivity

is determined. Time markersof baselinewerefirst

estimatedfrom journal entry data. Next, time

measurementswereestimatedby findingwherethe

artistclosedhereyes3. Thiswouldbeevidentwhere

occipital(O region)alphapoweris morestronger

comparedtootherregions.

Findings through Scalp Maps
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Potential Comparisons using Scalp Maps

A local Houston-basedartist volunteeredas the

primaryparticipantin thisstudyassheworkedonher

installationproject. Simultaneouswith MoBI-EEG

data, video data using a home-securitycamera,

weatherinformation,and personaljournalentries

weregatheredat theartistôscommandto captureall

aspectsofreal-worlddata.

Task Segmentation

Oneoftheprimarygoalsof thedatasetis tohavethe

datareadilyavailableforpublicuse.

Datawasseparatedintovariousfolders,consistingof

Readmedatadescriptors,segmentationdirectories,

andMATLABfilesandcodestoanalyzethedata.

Usingcontextualdata (videoand journalentries),

datawastime-annotatedintosevenlabeledacts:

1. UsingComputerintheOffice

2. ReadingPapers

3. UsingComputerOutsideofOffice

4. Prototyping

5. WorkingwithScents

6. WalkingwithMoBICap

7. WearingMoBICapontheTreadmill

Afterextractingthe EEGdata,we focusedon how

alpha-band frequencieswere localizedamongthe

differenttasks. Thesechartsshowthatall taskshave

similarlocalizationfeatures,differingbetweenthe

prefrontalcortex(Fzregion)andleftparietalregion.

Afterestimatingbaselinelocations,theEEGactivity

wasplottedasascalpmap,thendirectlycomparedto

thedifferenttasks. Below,we canseealphapower

localizationshiftingtowardtheparietalregionfor the

actions,suggestingan increasein spatialthinking

duringtheactivity4.
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Baselinemeasurementsweresuggestedlaterin the

data collection. Theseone-minutemeasurements

(eyesclosed/eyesstaringata wall)allowedtheEEG

dataduringtasksto havea comparisonvariable.

However, due to a lack of time-precise

annotations/videodatawhenperformingthebaseline

measurement,wewerenotableto accuratelytrack

this.

Scientific Impact

The findingssuggestthat dataextractedfromthe

MoBItechnologyis feasible,propellingbrain-machine

interfacescloserto the real-worldas non-invasive,

wireless,wearablesystems.

PublicEEGdatacanhelpprovideinsightonhowthe

brain works duringeverydayfunctions,ultimately

leadingtoadvancesinrehabilitationengineering.


