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Presentation Notes
A small project I did with a researcher in the psychology department of my unviersity
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o Outline
COMPUTATIONAL PHYSIOLOGY LAB

» Problem

» Proposed Solution
» Case Study

» Demo

» Future Directions
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The application is just an instance of the solution
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Researchers experience problems managing sensor data
(EEG)

" |nsert the data to the software
= Too many data types (.dat, .edf, .csv, .txt, .eeqg, .NsN etc..)
= Stimuli files are separate

= Subset the data to regions of interest and synchronize

* Fusing data from several sensors is hard and that limits
experiments
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Lack of a common protocol due to the multidisciplinarity. Many devices and each creates a different type of file that the software may not accept. 
There are softwares that present the stimuli and record together (openvibe), but they do have limited freedom in terms of stimulis.
Data subseting: Segment the recordings to the exact time of the experiment (happens when the device is hard to remove and there are many sessions.)
The experimental design itself is restricted due to the problems of fusing data from several sensors.
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A sensor specific software is too limited on the above.

, , Tools for Data management and
Sensors with their

Visualization

own Software
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Empirisoft
OpenBCl
L EEGLAB
BrainVision
BCI 2000

Subjectbook



Presenter
Presentation Notes
 sensor specific software may miss statistical tests, specific visualizations etc.
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=Close collaboration between a data scientist and a

domain expert

=Share knowledge from both sides

nstead of creating a static report, create a data app
ntersection between general software tools and

nypothesis driven reports
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A whole new model of analyzing this data: Instead of having a general software, collaborate with data scientists to create HYPOTHESIS-SPECIFIC software
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Demo



https://georgepanagopoulos.shinyapps.io/sleepeeg/

@ E PETRA 2017 |
——— Experiment

= Clinically anxious vs Healthy children

= Completed one night of at-home polysomnography monitoring through
an American Academy of Sleep Medicine (AASM)-accredited sleep center.

= NicoletOne Ambulatory electroencephalogram (EEG) equipment!. 6
channels

» PSG technologists performed sleep scoring in 30 second epochs on the
criteria of the AASM

= 1 minute before sleep and 5 minutes after

= Spectral power differences that can not be detected with sleep scoring
software

thttp://lwww.biolinkarg.com/nicoletone_amb_eeg/folleto/folleto-nicoletone-ambulatoria-eeg.pdf 7/11
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Sleep scorers annotate sleep stage in each epoch


@ ﬂ PETRA 2017
i
COMPUTATIONAL PHYSIOLOGY LAB D ata' A p p

=Used R Shiny

*Processing
= Filtering (Delta, Theta, Alpha, Sigma, Beta, Gamma)
= Spectral Density Estimation (in filtered frequency)
* Independent Component Analysis
*Visualization
= Filtered Signal by Epoch.
= Channel Boxplots.
* Mean Spectral Density by Epoch and Channel.
= 3D depiction of channel spectrum
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Psychologist know R: Some functions can be changed by themselves! Example: Added an extra frequency to filter on
Operations
Filtering is crucial to eeg analysis, and even more for our hypothesis which is connected to Spectral Density Estimation
Balance between spatial and temporal visualizations
Show overall differences to support the hypothesis.Compare channel distributions
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*Reproducibility

= Transparency

*|Interactivity

*Flexibility & Modularity
*Not a complete “black box”
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Reproducible: Anyone can run the analysis on their own using the same/their data and a web browser
Flexible : Adjust and enrich the app based on your hypothesis. Can take pieces of code for an analysis  and use it for another one. 
Transparency : Supports Exhaustive Search Instead of showing a subset of the data, or aggregation plots, show everything piece by piece ( ALL SESSIONS ALL SUBJECTS). OPEN CODE
Black box: It needs to be developed so that the psychologists has a certain sense of what is going on. Develop it together, based on domain knowledge.
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=Create a new data app or enhance the current one
to perform group comparisons

» Evaluate the same methodology to similar
experiments

= Code and exemplary Data can be found in:
https://github.com/GiorgosPanaqgopoulos/Data-app-for-sleep-EEG-analysis
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https://github.com/GiorgosPanagopoulos/Data-app-for-sleep-EEG-analysis

COMPUTATIONAL PHYSIOLOGY LAB

Thank you

gpanagopoulos@uh.edu

http://cpl.uh.edu/people/george panagopoulos/
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