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Abstract
Objective. Electroencephalography (EEG) 1s widely used by clinicians, scientists, engineers
and other professionals worldwide, with an increasing number of low-cost, commercially-
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Abstract
Objective. Electroencephalography (EEG) 1s widely used by clinicians, scientists, engineers
and other professionals worldwide, with an increasing number of low-cost, commercially-
oriented EEG systems that have become available in recent years. One such system is the
Cognionics Quick-20 (Cognionics Inc., San Diego, USA), which uses dry electrodes and
offers the convenience of portability thanks to its built-in amplifier and wireless connection.
Because of such characteristics, this system has been used in several applications for both
clinical and basic research studies. However, an investigation of the quality of the signals
that are recorded using this system has not yet been reported. Approach. To bridge this gap,
here we conducted a systematic comparison of signal quality between the Cognionics Quick-
20 system and the Brain Products actiCAP/actiCHamp (Brain Products GmbH, Munich,
Germany), a state-of-the-art, wet-electrode, research-oriented EEG system. Resting-state
EEG data were recorded from twelve human participants at rest in eyes open and eyes closed
® conditions. For both systems we evaluated the similarity of mean recorded power spectral
W q .I- I S q pq pe r density, and detection of alpha suppression associated with eyes open relative to eyes closed.
Main results, Power spectral densities were highly correlated across systems, with only minor
topographical variability across the scalp. Both systems recorded alpha suppression during
eyes open relative to eyes closed conditions. Significance. These results attest to the robustness
and reliability of the dry-electrode Cognionics system relatively to the widely used Brain
Products laboratory EEG system, and thus validate its utility for clinical and basic research
purposes, at least in studies in which participants do not move.

Keywords: electroencephalograhy, EEG, alpha-band activity, power spectral density,
dry-electrode, wireless EEG
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1. Introduction

Electroencephalography (EEG) is one of the most versatile
and power
kit. It con:
electrophy
ics from el

2. Methods

2.1 Participants

recordings Twelve healthy volunteers (seven males, five females) partici-
the trained pated in the
invasive by itw current 3. Results
resonance  previous st
to evaluate
2012, Ries Correlations of log power spectral densities (log PSDs) were
2017, Ratti ysed to com

number. A Products sy

Vision, Wer Jat. . . N .
data. In the « Tpis study was conducted to evaluate EEG signal quality

®
W h q -I- IS q pq pe r lation, acros: ohiained using a dry-electrode system, the Cognionics Quick-

-'hqu u;*.ﬂm}‘r(u 20, which'has 4 5 conciusive remarks
Q297 : Hh
0.692-0.979 " research-orien

subject range gpplication. TI The current work incorporates some relevant methodologi-
art system wic cal advantages relative to existing comparative analyses of
actiCAP-slim. EEG systems. First, the sample size of twelve participants
open and eye: was larger than most previous studies (Estepp et al 2009, Chi
were conducte ef al 2012, Oliveira et al 2016a, O’ Sullivan et al 2017, Ratti
power spectra ef al 2017; but also see Ries et al (2014) and Radiintz (2018)
power suppres for studies that used larger samples). Moreover, unlike most
tions. Results  previous research, here we analyzed data from all (eighteen)
scalp channels rather than from a small subset of channels,

therefore conducting a more comprehensive assessment. This

study provides a simple and concise comparative evaluation

of the Brain Products and Cognionics systems that might

serve to inform clinical research decisions. However, a poten-

3.1 Power spectral density

4. Discussion
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paper-reading approach

Why?

« Someone links you a paper and you need
to evaluate if it is worth reading it

* You need to quickly make sure you have
an idea of the topic for the seminar

* You found a reference to a paper in a
paper you read and need to check it

* You try towin an argument...
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paper-reading approach

Shrink it down to 1-2 pages (10-30 minutes):

1.  Read title carefully to grasp the topic and main finding
2.  Check abstract to get briefed on the entire study
3. Look at figures to see experiment design and main results
4. Read conclusions to find the main contributions to the field
->You now know all key points of a paper!
discord.gg/7MJjQ3f
b’tU é&?gfgausi{f;:ﬁggy ‘ :_I\L'Llé ' TIVE XR ?vitch.tv/intuitivexrl?bs



paper-reading approach

N o T~ N
Title Introduction Methods Results Discussion References
Abstract Conclusions
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What you after a briet check

The four Generals:

General topic of the paper

General knowledge gap / problem statement
General experimental approach

General results

NN

Most of the time one does not
read much further than this!
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reading

Why?

» You found the paper to be interesting in
your brief check

» You need to go deep into the topic for
your seminar or essay

» You want to learn more about that
oarticular field of research

» You want to learn more about the
methods and maybe replicate the ideas

» You want to understand thoroughly the
logical argumentation of the authors
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reading

NN N

Title INntroduction Methods Results Discussion References
Abstract Conclusions
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reading: Introduction

Leads into the topic:

e Startswide, introduces the field as a whole
and the relevance

» Explains previous literature and its

implications and insights

« Explains the knowledge gap (what is

MISSING 1IN sclence)

» |Introduces the concept of the paper, its
goals, and the structure

Why is the paper relevant?
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reading: Introduction

« Mark different topics

o Ask ChatGPT for a brief overview of that
topic

« Take note of key references and check
them briefly (see before)

* Trytosum upeach paragraph in one or two
sentences
* You can use ChatGPT for this

« Visualize the logical flow of the introduction

» Distill the research questions and
Nypotheses!
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reading: Discussion

» Yes, Discussion directly after Introduction
 Assume the methods are souna
 The Discussion should:

 Sum up the methods and the results

* |nterpret the results

« Put the results in context of the

research questions and hypotheses

« Explain the limitations of the study

« Explain the implications of the findings
for the field

il '...,‘ : 2
o Tl r—
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reading: Discussion

 Summarize each paragraph

* Are the results explained well?

« Do the results justify the conclusions?

« Are all hypotheses discussed?

* Are limitations shown?

* [sthe research put into context of other
research?

« Are the implications for the field shown?

il '...,‘ : 2
o Tl r—

What did the researchers find?
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reading: Methods

Methods must:

 Show everything that is necessary to

replicate the study
e Address the researc
allow falsification of -

N question and
‘he hypotheses

 Show population sa

task, apparatus, data analysis, and

statistical approach

Ask ChatGPT to explain you things!

Mmple, experimental

T W
L e e
| |

INTUITIVE XR
LABS
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reading: Methods

 Summarize each paragraph
* Visualize the experimental paradigm

« Think! Before reading the results, think
apout what you expect —what figures or
tables should be shown? What Results do
you expect? What would make you
question the validity of the results?

TN,
L. e
. 1 ? ._J_Fj = F

What did the researchers actually do?
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reading: Results

Results must:
« Show all relevant data
* Show statistics (effect sizes, p-values)

Results should:
* Visualize the results in figures
 Figure caption, axes labels, legends
» Error bars/box plots/sample points

Results must not:
* |[nterpret the data

Ask ChatGPT to explain you things!
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Excursion: Good figures

Raincloud plot for different distributions

Pot vs output
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reading: Discussion |l

* Yes, Discussion again
e You now know the methods and the
results

 Check the discussion for:

issing explanations of results
issing limitations

aws in logical reasoning

o bl - !
, '_Lillpl ; p—

1R ERY

Are the interpretations justified?
Can the findings be trusted?
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reading: Conclusions

Answer these guestions to yourselt:

« What was the research investigating?

 Why did the research investigate this?

« What was found?

« Are the findings unusual or do they
support other research in the field?

« What are the implications of the results?

* What experiments could lbe carried out
to answer any further guestions?
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Read actively!
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A. Passive reading B. Active reading (the Q-P/C method)

Abstract ' Reading with specific
Abstract | Questions in mind

| Introduction looking for answers

L 4

| Y Theirs
* ours , ’ltlrﬂ' $

Introduction 3 .
Figure 1 Figure 1
: . ¥ . | Predicting figures to

Results Figure 2 : Figure 2 | be Compared with
: - theirs

l PIC .
Discussion | Figure X ' IFigureX 'L

‘L Coming up with your
v own conclusions &

- | Conclusions
Conclusions Compare

Tung-Tien Sun, Active versus passive reading: how to read scientific papers?,
National Science Review, Volume 7, Issue 9, September 2020, Pages 1422

1427, https:;//doi.org/10.1093/nsr/nwaal30

L discordgg/7majQst
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Add Papers Select Edit

Konzepte&MethodenSeminar
Oscillatory gamma activity in humans: a possible role for object
representation EEG | |oscillations | | Konzepte&MethodenSe
Bertrand O, Tallon-Baudry C

nt J Psy hysiol, 2000

Mendeley Import (Oct 13)

konz w P3 and Stimulus Incentive Value |[EEG| [ERP| |Konzepte&MethodenSe..
Begleiter H, Porjesz B, Chou CL, Auncn JI

Darrmhrnt
Psvchonhvsioloay
F8ycnopnysiology,

onzepte&MethodenSeminar

ntuitive XR Labs
Artifact Contributions The facial pattern of disgust, appetence, excited joy and relaxed joy: An

improved facial EMG study EMG| [EMG | |Konzepte&MethodenSe..

Wolf K, Mass R, Ingenbleek T, Kiefer F, Naber D, Wiedemann K

Background Papers
Emotion Recognition
Methods

NAH

Automation in surgery: The impact of navigated-control assistance on
performance, workload, situation awareness, and acquisition of surgical
skills [EKG| [Konzepte&MethodensSe...| [ SA
Manzey D, Luz M, Mueller S, Dietz A, Meixensherger J, Strauss G

fors, 2011

. fun
q p e r p I e Stroop color-word test, arousal, electrodermal activity and performance

in a critical driving situation [EDA| | Konzepte&Methodense

Organize Papers, easy citation in Google
Docs or MS Word, annotate, take notes

https://paperpile.com/app

Not free...
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Miro

https://miro.com/

mIfO RVM Background

20 W >N U1 d >

%]

Sticky notes for thought organization,
note taking, Ideation

Free academic license
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How can | help you today?

ChatGPT

https://chat.openai.com/ . . .
' ' Summaries, basic questions

NOT: critical thinking
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CONNECTED PAPERS Q, gramann klug retrosplenial

Human cortical dynamics during full-body heading changes

Origin paper
Human cortical dynamics during full-body
heading changes

Heading computation in the human retrosplenial
complex during full-body rotation

Human brain dynamics in active spatial
navigation

Derivative works

About Pricing Sponsors Login

-

= List view 3£ Filters ==+ More

Human cortical dynamics during full-body
heading changes

[Q save

S2 TL;DR: An involvement of the human RSC in
heading computation based on visual, vestibular,

lug, 2023 S e oL 20
lulg, 2022 =7 % iy 23 ~Enann 2010 Gramann and proprioceptive input is suggested and
o n n e ‘ e E ¢ N7 7=y 2018 traditional findings of alpha desynchronization
Single-trial regression of spatial exploration Jungaigkgl 2016 N W4 in areas of the navigation network during spatial

behavior indicates posterior EEG alpha...

Human retrosplenial theta and alpha modulation
q p e r S in active spatial navigation

Mobile brain/body imaging of landmark-based
navigation with high-density EEG

orientation in movement-restricted participants
are revisited.

. ) . ¥ DagsHub
EEG correlates of spatial orientation in the et

https://www.connectedpapers.com/
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Research

Rabbit

https://researchrabbitapp.com/

Untitled Collection

EEG Negativity in Fixations Used for
Gaze-Based Control: Toward
Converting Intentions into Actions
with an Eye-Brain-Computer Interface.

The Expectation Based Eye-Brain-
Computer Interface: An Attempt of
Online Test

A passive BCI for monitoring the
intentionality of the gaze-based
moving object selection

Similar Work

A passive brain-computer interface
for supporting gaze-based human-
machine interaction

Combining Eye Gaze Input With a
Brain—Computer Interface for
Touchless Human—-Computer
Interaction

Towards passive brain-computer
interfaces: applying brain-computer
interface technology to human-
machine systems in general

Eye Tracking: A comprehensive
guide to methods and measures

Connections between your collection and 50 papers

Timeline

Zoom Qut

Fit All

=

Brouwer
2013

Zoom In

ohks Shishkin
oer/' 2016 -

Last Author

Maiaranta
2014

Zander .

2010

1 selected paper

OBJECTIVE The use of an
electroencephalogram (EEG) anticipation-
related component, the expectancy wave
(E-wave), in brain-machine interactiofas
proposed more than 50 years ago. This
possibility was not explored for decades,
but recently it was shown that voluntary
attempts to select items using eye
fixations, but not spontaneous eye
fixations, are accompanied by the E-wave
Thus, the use of the E-wave detection was
proposed for the enhancement of gaze
nteraction technology, which has a strang
need for a mean to decide if a gaze
behaviour is voluntary or not. Here-we
attempted at estimating whether this
approach can be used in the context of
moving object selection through smasth
pursuit eye movements. APPROACH 18
participants selected, one by one, items
which moved on a computer screefpby
gazing at them. In separate runs, the
participants performed tasks not related to
voluntary selection but also provoking
smoaoth pursuit. A low-cost consumer-
grade eye tracker was used for item
selection. MAIN RESULTS A component
resembling the E-wave was found in the
averaged EEG segments time-locked to
unliintar zalartinn auants nf avans
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mobile EEG BCI passive

H™i Pass: a multimodal database of physical activity and stress for mobile [HTML] frontiersin.org
Seit 2023 passive body/brain-computer interface research
Seit 2022 MM Parent, [ Albuquerque, A Tiwarl, R Cassani .. - Frontiers in ..., 2020 - frontiersin.org
Seit 2019 ... This makes the development of mobile passive B/BCls ... advance mobile passive B/BCls for
Zeitraum wahlen. use in everyday settings. ... and passive B/BCls in realistic settings where the user is mobile and ..
Y7 Speichern 99 Zitieren Zitiert von: 21 Ahnliche Artikel Alle 6 Versionen Web of Science: 6
In BibTeX importieren &8

Nach Datum sortieren i) A new EEG recording system for passive dry electrodes [HTML] sciencedirect.com
G Gargiulo, RA Calvo, P Bifulco, M Cesarelli... - Clinical ..., 2010 - Elsevier

G O O I e ... asked to perform a BCI 1D cursor control task (left—right movement) and generating a mu-rhythm.
Random left and right targets were presented to the subject from the BCI computer (...

Seiten auf Deutsch .
Y7 Speichern 99 Zitieren Zitiert von: 171 Ahnliche Artikel  Alle 11 Versionen Web of Science: 107
In BibTeX importieren

Ubersichtsarbeiten

; C h o | q r A passive EEG-BCI for single-trial detection of changes in mental state [PDF] ieee.org

Patente A Myrden, T Chau - IEEE Transactions on neural systems and ..., 2017 - ieeexplore ieee.org
einschlielten ... It has recently been proposed that passive brain—computer ... the feasibility of a passive

7 Zitate einschlieRen brain-computer interface that uses ... of human attention using EEG signals from mobile sensors,”

v¢ Speichern 99 Zitieren Zitiert von: 94  Ahnliche Artikel Alle 4 Versionen Web of Science: 54

In BibTeX importieren
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Finding related research
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\\ SEMANTIC SCHOLAR mobile passive eeg bci

622 results for “mobile passive eeg bci”

Fields of Study ~ Date Range ~ Has PDF Author ~ Journals & Conferences v

A Comparison of Mobile VR Display Running on an Ordinary Smartphone With Standard PC
Display for P300-BClI Stimulus Presentation

G. Cattan  Anton Andreev  César Mendoza M. Congedo

TLDR A stable and accurate BCI paradigm relying on the recognition of a positive event-related potential
occurring in the EEG about 300 ms poststimulation is implemented, which is similar to a traditional BCI
running on a personal computer (PC).Expand

ke 14 & PDF EEE W Save &k Cite

f o
e I I l q n I C Neurophysiological Closed-Loop Control for Competitive Multi-brain Robot Interaction

Bryan Y. Hernandez-Cuevas  Elijah Sawyers L. Bentley = Chris S. Crawford ~ Marvin Andujar

S C h O I q r TLDR The combination of vision sensors, neurophysiological sensors, and modern web technologies to

expand knowledge regarding the design of social BCI applications that leverage physical systems are
described.Expand

{9 Publisher M Save &&Ci

https://www.semanticscholar.org/

Finding related research
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